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To make a study of die tary habits and nu t r i t i ona l  s t a tu s  of i nhab i tmt s  
and .tile nu t r ien t  composition of basic  plant and animal foods k, a t  l e a s t  tvo 
islands rrith sonewhat contrasting concliitioi~s f o r  the purpose of developing ef- 
fect ive mcthods of gathel'ing nutr i t ion information necessary f o r  promotine; 
educational and developmenta!. programs coriducive t o  inproved conditions. 

'Ib~o islands were selected f o r  which some medical, anthropological o r  
other pertinent observatibns had been reported under the CDJN or SIX program. 

YIajuro i! the liarshall Islaqds rras selected as representative of a fllowlf 
is land and Udot in the Trulc d i s i r i c t ,  Eastern Caroline Is?.mds, as a "high" 
island. 

The f i e l d  a c t i v i t i e s  i n  the iiarshall Islands covereci the p e ~ i o d  from 
January 18 through Kay 29, 1951. The f i e l d  a c t i v i t i e s  i n  the Caroline Islands 
covered the period from June 2? through October 8, 1951. 

Samples of nat ive foods f a r  n u t r i e i ~ t  analysis were a lso collected a t  t h i s  
time. The samples were sent  to  the Foods and I!!utrition Department, University 
of Havraii. Agricultural Experhcnt Station,  ?!here Professor Carey D. I I i l l e r  
directed the chemical. analysis of tthe smples .  

I~IUTRITIOII STUDY GI' iiAJURO ISLAP!D, 1XRSJIAJ.L ISLkTDS 

Xajuro Atol l  l i e s  7 degrees 051 North, 171  degrees 23 1 East, about ten 
miles !!est of Arno Atoll; it i s  21 miles in an e a s t  and ves t  direction.  There 
a r e  more than 50 low coral  islands, of which I.!ajuro island, the largest ,  
s t re tches  along the southern s ide  for a distance of about 14 miles. 

I. Planning a?d organizing the survey. 

Before beginning the actual  collection of data f o r  the nutr i t ion survey, 
time was spent i n  acquiring some inowledge of vi l lage l i f e ,  gairing coopera- 
t ion  of inhabitants, becomi~g familiar 'rith loca l  foodstuffs, and loca l  methods 
of preparing ard coolcing meals. A t  the sane time, an attempt tras made t o  
learn  enough of the native language t o  be able t o  understand simple terms which 
would be helpful when gathering data for  the survey. 



This prel.i.r;inary wo~-!c was done on Ul.i~;a.,, where it was possible t o  contact 
iiarshallese ~f.r"ic. '~als and persons of authori ty  and. influence on the loCali-ty 
from rhon help c o d d  be obtaked, a s  the success of the survey, t o  a la rge  de- 
gree, depmded on obtaining such cooperation. 

The teacher t ra inee group a t  the  school, who had come from m a y  islands 
of the IIarshalls, helped by voPtmteerin~; irformation on larshal?.ese terminology 
for  foods, preparation of foods and description of foods used i n  native vi l lages .  

A l i s t  is given of ilarshallese foods with a br ief  description of tha foods 
which are prodn.cec1 iocally.  . . 

A LIST OF iiARS!IALLiEE FO00S !!ITII A BRIEF DESCRIIPTICb! IN ENGLISI-I 
. . 

OF EACI! FOOD 

BOP Pandanus f r u i t .  

Eroum Boiled or  baked pandanus. 

ilckan Cooked and preserved par.danus f r u i t .  

Beru PandanQs .and arrorrroot f lour  cooked togkther. as 
a dessert .  . 

Joanrong . . Pandanus juice. 
... , 

blcanrul pleat of baked or  boi3.edpandanu.s f r u i t  mixed : . . 

t k th  grated coconut and baked. . . .  , ' . , . .  

,.. 
~akdca  . . . .. , . . ~  . . ~ h r e d d e d  f r e s h  pandanus dr ied for  almost orre week 

and used :as 'a confection. . . . . . . 
. . 

. . 

P J I ~  Breadfruit.  

Icon jin Baked breadfruit--roasted and skin scraped off 
before eating.  

Boljej  ~ r e e i  b readf ru i t  i s  taken and stored u n t i l  it 
. . ,. . . . 

. .  . 
. . 

. . r i p e n s .  Both core and skin ..are removed. Hole 
. . is f i l l e d ,  with coconut mil!; from grated coconuts. 

Hole i s  covered v i t h  pa r t  of core, then bread- 
f r u i t  i s ,wrapped ,d th  green breadfrui t ,  leaves 
t i e d  with pandanus roots and baked about half  ai 
hour. 

Baked breadf ru i t  in urn or  p i t .  

Breadfr'uit porridge--both core and skin are re -  
moved. Breadfruit  i s  cut i n to  pieces, boiled, 
mashed, mixed ir i th coconut millc. S a l t  t o  tas te .  



Ainbat ben Breadfruit i s  cored and skinned, Cut i n to  
pieces and boiled, After it i s  boiled once, 
it is agab boiled with coconut milk, 

Bwiro Preserved breadfruit.  
1, Skin i s  removed, core taken out and bread- 

f r u i t  cut i n t o  half. 
2 ,  Then breadfruit  i s  put i n  a basket and 

l e f t  overnight anchored i n  t h e  waters of 
t h e  lagoon, 

3 0  Brdidfruit  i s  taken from t h e  lagoon and 
. . .. l e f t  overnight on the ground t o  soften,  

4 ,  Breadfiruit i s  then put i n  a p i t ,  covered 
. . . . with dried breadfruit  leaves and l e f t  f o r  

about six months. ,. L 

5 e  E.at when needed. . . . ~ ., . 

Ieok 

. . Made fmm Mijiwan (seeded) breadfruits ,  Take 
. . .  while.,green from t r e e  and l e t  ripen, ~ a k e  'out. 

' seeds, core, and skin, Put breadfruit  in la rge  
coconut leaves . . which a re  woven in to  coconut 

l e a f  baskets. Put baskets i n  ear th  oven and:  
leave overnight. Take out, unwrap, f l a t t e n  .. , . 
out a n d  ' leave out in sun t o  dry. After b~.ead- 
f r u i t  i s  dried, r o l l  and wrap i n  pandanus leaves 
and t i e  with sennit  twine i n t o  ro l l s .  . . 

,' , . 

Made from preswved fermented breadfruit  of t h e  
seedless var ie ty  of Artocarpus incisus,  
Preserved breadfruit  i s  taken from t h e  p i t  and 
compressed in to  s labs  in llcoconut cloth" 
(fibrous, mesh-like s t i pu l e  of t he  coconut 
t ree)  and l e f t  out i n  t h e  sun. It i s  usually 
l e f t  f o r  one week u n t i l  it becomes very hard, 
never exposing it t o  f i r e ,  How t o  e a t  mana- 
kajen: The s labs  a r e  broken up in to  small 
pieces and soaked overnight i n  cold water, 
The bpeadfruit i s  then washed and cleaned 
several  times i n  water, The mixewe i s  put i n  
a. c loth  bag and t h e  water s t ra ined out. The 
preserved breadfrui t  i s  put on a board and 
gently kneaded u n t i l  it becomes st icky, 

A t  t h i s  stage, breadfruit  can be mixed with 
coconut milk and jekamai (coconut syrup), 
wrapped i n  f r e sh  breadfruit  leaves and put in 
the ear th  oven t o  bake f o r  two hours. 
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ENGLISH ---- 

Cbubwe , . After kneading u n t i l  breadfruit  becomes. sticky, 
..$ : I , . ,; . . . . . .  mix'witIT:Coconut milk, wrap i n  coconut leaves 

. ,  . , .  . , . . . . . .  
. . . and roas t - in  open f i r e ,  . . . . . .  . . .  . . . . . . . .  . . .  

~ i t r z  After kneading, breadfruit  with added water 
. . . .  

. . .  
can b e b o i l e d ,  Water with sugar i s b o i l e d ,  

. . . . .  . . then the  breadfruit  mixture i s  dropped i n  t he  
. . 

. . . . boiling water and boiled f o r  two hours. The 
. . . . 

:., 
. . - finished product resembles dumplings, 

. . .  . . .  

Coconut. 
. . . . 

'Coconut sap, 
" .:> 

Meat' of t h e  immature coconut. 
, .., . 

Embryo of It he sproutirg coconut, 

, . . : W&fli" : . . . . . .  . 
, . Neat of t h e  r i pe  coconut, 

... . . .  . . ,..,~ , . . . .  , . .  : ., 

;. , . . J & ~ ~ ~ ~  . . . . Jekaro.boiled for  four hours o r  more u n t i l  it . . 
.. ~. :. . 

. .  ~ . . . . . . . . . . . . . . :  . . . . . . . . . . . . . . . . . . . . .  
. . .  becomes a ,  syrup (coconut syrup). 

. ? . . .  I .  . . .  .:. ..: , . ., ' . .  . ~. . . . . .  . . . . .  
. . . .  . . '.~&,,~.j~.j~:! , j i l  . . :  J e k a r a b a i l e d  f o r  half an hour, 

. . . . . .  ., : ... 5 .  
. . . . . . . . . . . .  . .  , . -. 

;hBd..&,' ,..: , . . .  . .  . . .  
. , 

. . 
' Coconut. candy made from a mixture of jakamai 

. : .  .: . . . .  . .  . . .  . .. and grated coconuts . 
,, , : . d :  ,. k,hor . " . . . .  . . . . I u  and'3ekaro made in to  a pudding. 

-. . , .. . . .  . , .  ~. . . . . . . .  . . . .  
. . . l&ir. . : Baked 

... . ., ' >  %. . . .  . . .  ...: 
. ; Jiab 

. . .  
Heart of : t h e  palm tree .  

. . . . .  ., .' . . . .  , :  .. . . . .  ' 

Water ogt'%he drinking coconut. 
. . . .  . . . . .  

-' - 
. . . . .  ::Ji'mapn . . .  Fermen&&:'co conut. . . . , . . . .  . . . .  . . . . . . . .  . . . .  

sai6&i.. . . . . .  Immature. embryo of t h e  sprouting coconut. 
... : . : .  . .:. . . . .  . , .. . . 

.... : '  . . Coconut milk, 
. . .  . . :.. . . : . . .  

. . .  . . K&$S Banana, 

- .&ifibat k;ibr.=. : r . r  . . , Boiled 'banana. 
. . .  . . . .  .... . .  >.  . 

Friy k & s  . 
' , ." 

, 
Fi-ied banana, 

. . . . . . .  .... . . . .  ,. . . .  

Jenkunin k a r s  Dried banana halves, 

Jukjuk i n  kzbr$ Bailed bananas i n  skin, Mashed and mixed with 
grated coconut meat. Sugar or  jekaro added f o r  
flavoring, 
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MARSHALUSE ENGLISH -- 
. . ,. 

~Zbra; emmer Ripe banana,, . 

h u m  kgbra; Baked banana i n  urn, 

I i k  Fish, 

Iukor 

1j.k ~ u t m n  

Fry iilc 

Raw f i s h  eaten with grated coconut meat, limes, 
and s a l t ,  

. . 
Baked f i s h  i n  mum, 

: , ,  . . . . . .  Fried f i s h  with s a l t  f o r  flavoring, , 

. . .  . . .... 
... I i k  s o l  preserved f i sh .  Head and bones a r e  remo'red,. 

from. f r e sh  f i sh ,  Salted overnight, Dried . ..... 
. . . . . .  foe  -about one  week, 

. . . . .  . . 
I i k  monalcnok ' . . . .  ~ r i i d ' f i s h  bakLd i n  mum and drieh .for on6'%eeke 

. . . . . . . . . . .  . . . .  . . . . . .  I i k  k z l z l  ' ~ o i ~ & d .  fish with coconut milk, .. . .. . . 

. . . . .  . . . . . . . . . .  ,: . ~ b ~ ~ , 2 ~  .. ,- : .: B&&d:, :f&h':&iup with breadfruit,  : arrowroot : 1. 
. . . . .  .................... . . ............ . , f lour ,  r i c e  and iu ,  

. . . . . .  . . .  . 
I :  . :  < . . . . .  8 . . .  . . , :.! ,. 

I i k  j3.n Fish cooked on 'heated rocks, 

I i k  jiilbatat Smoked fisfi-coconut husks and dried pandams 
. . .  . . . . . . . . . .  h u s k s a r e  used f o r  smoking, 

" . . .  . .  r , , : .  . . . . . .  . . . .  
. . 

. . . . 

Shiokara Salted . . en t r a i l s  of tuna o r  bonito f i sh ,  
. . . . . . . .  .' . ' , , ' .  . . .  < . . 
* .  Bao Chicken. 

, . . . . , .  . . B$igd chi&&;. ': Bab 'm& .. , 

. . . .  . . . . .  . . ,  Bao ainbat ~ b k l e d '  chicken. 
. ,  ' . . 

Soup i n  bao chicken . . . .  sbup"$.th breadfruit ,  r i c e  and iu ,  

Taktake Boiled chicken with green papayas cooked with 
soy s a w 6  and sugar, 

Fry bao Fr!ied chickene 

Koniekin pik Pork, 

Ainbat pik Boiled pork, 

Umum pik Baked pork. 

Fry pik Pork f ixed with s h o p  and fr ied.  



YAElSHRLLESE ENGLISH 
. . . . . . .  . , .. 

Pik s o l  Preserved pork (salted). 
.., > . .  

. . 
Lobster. 

..... .: - , I .;;%., ;.;, . . . . . .  ,: 

Ainbat w z r  Boiled lobster.  

, . . . .  J inkar  w& . . . . . . . . . . .  
Lobster conked on heated rocks, 

, :  . . . . . . . .  

ME j Eel 

. . .  Umiini ' i n  mo j Baked' ee l ,  

: . ." .:. .?&i :k;lzl 
. . . . .  :. . . . .  . , :  

Boiled- e e l  with coconut milko . . 
..;. . . . . . . . . .  

Ia ra  j Cyrtoseerma chamissonis, 
: . . . . . . . . . .  . . , .. 'Ai&&j, iaraj . . ,  . 

. -  Boiked Cyrtosperma chamissonis.. :: 

, . . ... . . . .  Urnurn i&ay . . . . . . . . .  . . . . .  ~ a k e d  Cyrtosperma chamissonis. . - . 
- ............... . , . . .  . . . .  . . ,&i1& . . . .  . . . . 

. . ': &rt+sperma chamissonis b'oiled in coconut milk. . . .  . . . . . . . . . . . .  . . . .  , z.2. .. 

J W u k  in.. i y a j .  ., :, .. , $ : .. . :. : .:~ . Mashed,Cyrtosperma chamissonis with grated coco- 
. . . . . . .  nut meat, 

. . ; ; i i  r . .  .. : i , , . ! .  . . . . .  ... Mohori. . ., , , :  
, I ~ A b & d o t  f lour ,  . . . . . . . . . . .  

: . . .  . :  . . . . .  ' ~ ~ . .  

. . .. W k a l a ,  : ...... . . I .  Arrowroot f l ou r  and jekaro mixed together. 
. . . . . . . . . . . . . .  . . . . .  . '  , . , .  

Benben i n  mokmok Arrowroot . . , .  f lour ,  jekaro and grated coconut ,,,gato 

., ..........:. 
Keb je l tak  -.- . . ~rrd%&ot f lour ,  crackers, and jekaro. 

. . : . , .  . . .  . , , ..:. , .. . . . . . . .  . . ;- ' . Arrbirobt f lour  with grated coconut meat from 

I . : .  . I  , . , ,  - ; . .  : " :  , .. : : .  . . . semi-ripe coconuts and baked, 
. , . . . . . . . . .  . . . , 

. . .  . . .  : . . .  . . . .  . . .  
. . . . . . . . . .  . ; . :. 'pumpkin* Banke 

Ainbat i n  banke Bolls& pumpkin. 

Bere banke m p k i n  i s  boiled and mashed, Gratad coconuts 

. . 
and sugar a r e  added and t h e  mixture is baked. 

' . I >. . . . . .  ,. , 

Jokkob i n  banke Doiled . . .  pumpkin and rice. 
. . : . .  , . . .  . ,  , I .  . 

. , 
Mollusk baked and boiled. . ., . . ,  . . . . . .  .. ,. .  . . . . . .  

Barulep Coconut crab boiled or  baked on hot rocks. 



Raj-sol Whale preserved with s a l t ,  
. . . . . . . . .  

,. . Xe-uhlm , :  . ~ a k e d  porpdise., : , '  ., 
. . . . .  . ' . I . '  ' '  . . .  : 

. . . . . .  . . 
V!on-vmnm . . . -Tur t le ,  baked and preserved.:. ,, ,, ' 

. .: . . . . . . . . .  . . ;: . . .  . . . . 
. . . . Kwet-ainbat and unim:::: , .  . Oatopus, boiled and baked. : :~ 

. . . . . . . .  

Ninet (Ratak) o r  
: N ~ ~ ' ( R & ~ ) . .  . ; 

'1'". . . . .  

' ~u~exmon - ainbat 
. . 

and mm , .. 
. . 

pako 

Tou 

M0n 

Bwebwe 

Lajabil  

J i r u l  

Be jiwak 

. .  , ......... . .  
Ak ., , ,  

Xana 
.. , 

Kalo 

Mule 

Xear Not 

Keme j 

Jukar 

Koak : . . . . . .  

K 0 t  kot 

Ran (Ratak) o r  
Roiionbat (Riilik) 

, . . . 

. . Squids, boilad and. baked.. 
. . 

, . .  . . . I .  . ~ .  . . . .  . .  ~ . . . . . .  . .  : _  . . . . . . . .  
, .  . 

. . . . . . . . . .  
Turtle.  eggs, baked .&d boi1,ed.  , ' . 

.. ,. 
. . . . . .  . . .  

, . 
:. 

. . . . . . .  
. . /'. 

. , ..:. . . 
Shark, baked a n d  boiled, '. ,. ., . , . . i , :: 3 . . . . . .  : . .  . . 

. , . Flying fish.  
. . .  :: . ,:: . . . . .  . . . . .  , . 

. . : ,  .,.,.. . . . . . . . . . .  . . . . . .  
. . .  .Sardine.,. :.: . . . . . . . . . .  . . , , . . , . . . . . . . .  . . .. , . .  

. .  .., . . .  ,' . , , . ,  . . .  
Mackarel , . . 

Bonito.. 

Shel l f ish .  

Black tern. ,  

White tern,  

. . . . . .   riga ate bird. . :. 

Booby gannet. 

Sea gull. . . 

' , .  
Pigeon. 

. . .  
Grey twn, 

. ,  , ,. . . . , Black tern.  
.. . . .  

Black tern.  

. . .  Rail .  

Turnstone. 

Wild duok. 



Stores were v i s i t ed  and..prices collected during t h e  time spent on 
Uliga, Marshall Islands t o  gather information about food purchasing and 
food avai labi l i ty .  Imported food..for nat ive consumption was available a t  
t h e  Island Trading Company of Micronesia, Marshallese wholesalers, and 
r e t a i l e r s .  A few organizations bougbt'i31 small quant i t i es  from firms i n  
t he  United States,  but t h e  Island Trading Company supplied t h e  main bulk 
of food going t o  these stores. . . . . 

The Island Trading Company of Nicronesia had as  i t s  purpose the pro- 
motion of economic advancement and self-sufficiency of t he  inhabitants of 
t he  T r u s t  Territory, The company fostered t h e  development of private in- 
dustry and commerce, adjusted the pol ic ies  t o  encourage such developments 
and withdrew from any par t icu la r  d i s t r i c t  o r  a c t i v i t y  as  soon a s  private 
enterpr ise  demonstrated it could adequately meet t h e  needs of t h e  people. 

Only a standard l ist  of items were stocked. The items were bought 
from t h e  Naval Supply Center, Naval Pmcurement Office, San Francisco, or  
other Island Trading Company channels, Furchases were made anywhere i n  
t h e  world, when it was t o  the  best  advantage t o  the  companyn 

In  general, sa les  pr ices  were intended to  cover a l l  costs  private enter- 
p r i s e  would have t o  bear. Food supplies were sold t o  wholesalers, r e t a i l e r s ,  
and d i r e c t l y  t o  consumers; each group had a dif ferent  s e t  of food prices. 

TABLE 1 

FOODS AVAILABLE AT THE ISLAND TRADING COMPANY 

AND PRICES AS OF MARCH, 1951 

FOOD - 

Rice 

Sugar 

Flour 

Coffee 

Biscuits 

Corned beef 
(12 oz. can) 

Tea 

WHOLESALE 
per lb. 

12  cents  

13 cents 

9 cents 

62 cents 

33 cents 

RETAIL - 
per  lb. 

12  cents 

1lt cents 

10 cents 

66 cents 

35 cents 

CONSUMER 
per lb. 

13 cents 

15 cents 

ll cents 

72 cents 

38 cents 



TABLE 2 

INDIGENOUS WAGE SCALSS FOR TfiS MARSHALL ISLANDS 

Group (I) Apprentices (minimum ra t e )  0.11 o e n t s h r .  

Group (IS) Unskilled (minimum ra te )  0.17 cents/hr. 
. . . . .. . 

Group (111) Semiskilled (minimum ra te )  0.21 sent s/hr. " 

Group (IV) Ski l led (minimum ra te )  0.25 cent s h r .  

Group ('J) Supervisors (minimum ra te )  0,29 cents/hr. 

Group (VI) , . . ' . Profession!al s (ininiinm rake ) $t10. per  month 
. . . , . - .  . . 

, . .  . 
, .. . . . . 
~. . 

. An average unikil ied laborer row~ives  about $28 per month. $90 per, 
month i s  considered the highest srrZa2y paid t o  a Marshallese i n  Uliga. 

. . 
.. . . . .. . 

, . S a l a r y  sea'les were low and f w d  pri.Qes werecomparable t o  the prices 
fomd in thb k i t e d  states '  whero the wage scale i s  h'i'khe'r. 

. . .. 
' A number of Xarshailise . ~ worked for  the Civ i l  ~dmin i s t r a t i on  Unit f o r  

f ive  and. a half days of theweek, : Sixday was observed a s  the Sabbath and 
, . the Marshallese did not work. , ?'!.icy s p n t  most of the day i n  church. .Food 

f o r  Sunday was cooked on Eaturde ,~  e x c ~ p t  in Darri t  and ~ w a j a l e i h  where they 
cooked on Sunday. 

~ . , ., . . . : .:.. 
... . . The author asked' qbout'the .passibi i i ty  of f ishing t o h e l p  &pent the.  
food  supply but the l!JarshaJlei.e fe'l*. tha t  they did not have the time t o  f i s h  
and, therefore, must depend on icvo;rted canned foods.   hey found tha t  get t ing 
suff ic ient  food was an'edonogic ha.rdship, especially the  protein foods, 
such as  canned meats, oanpd f i s h  and evaporated milk. . < ., . 

, . . .. . . 
. . 

Marshallese s tores  
, 

There were .six r e t a i l .  s to res  a id  's ixteen bakeries owned bjr garshalle'se. 
The. most; important one was the Majuro Trading Association, a Xarshallese co- 
operative composed of about 200 members, Some of the prices a s  of Maroh, 
1951 quoted by the Association were as  follows: 

: .:. 
. . . 

Soy sauce $1.2 7/gal. 
, , . 

. . .  . .  ~ . Sugar . . 1 3  centsl/lb, ' ~ 

~. . 
. , ... . . 

Saloon p i l o t  oraclcer 33 oents/lb. 

Flour 9 cents/lb., 
. . . .  . . . . ,  . .  . . . 

. . .  .. .~ . .  . . ~. . 



Canned 
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beef stew with vegetables 59 cents/#2 can 

Canned evaporated milk (when available) 23 cents/#2 can 

The storekeepers f e l t  t h a t  t h e  demand always exceeded t h e  food supply, 

Other food establishments 

There were s ixteen bakeries, two res taurants  and a delicatessen,  The 
bakeries sold eight-ounce loaves of bread f o r  t en  cents and an eight-ounce 
doughnut f o r  f i v e  cents,, , They usually baked four times a week, and sold 
about f i f t y  loaves a day, Bread i s  baked i n  large kerosene drums se t  i n  
t h e  coral  lengthwise and t h e  top  cut away, The section which i s  cut out i s  
covered with a piece of t i n ,  A f i r e  i s  made by using coconut husks and wood 
f o r  f u d ,  h a v e s  of bread are  put on sheets of t i n  and placed over t h e  
f i r e ,  

,. . 

One restaurant was v i s i ted ,  The menu f o r  lunch consisted of canned 
beef stew, boiled r i ce ,  coffee, and bread, Fish, pork or  any other available 
food i s  substi tuted f o r  t he  main dish, The d a i l y  menu does not vary except 
f o r  t he  main dish, A p l a t e  lunch cost twenty five-cents o r  f i f t e e n  dol la rs  
on a monthly basis.  Three meals were served every day of t h e  week, Raw 
food supplies were bought from t h e  Island Trading Company s to re  once a month. 
Breakfast was served from 5:OO a,  m, t o  7:00 a, m,; lunch from 1 0 ~ 3 0  a. m, 
t o  12103 noon; and supper f ron  3:30 p. m. t t  7:30 p. m. 

Studying foods eaten, how they were eaten, and nat ive food preparation 
3t t h e  school kitchen and a t  t h e  labor camp, where they had comunal cook- 
'!ouses, gave more knowledge of d i e t  patterns of t h e  Marshallese. It was 
learned t h a t  large round doughnuts were used frequently and large amounts 
of sugar were always taken with tea ,  Such information was valuable l a t e r  
when interviewing subjects, For example, when t e a  was mentioned i n  the  
dietary intake records, t h e  amount of sugar taken could be asked and such 
information could be included which might otherwise have been omitted, 
Finding doughnuts in the d i e t s  of t h e  Marshallese was a surpr ise  a t  f i r s t  
but l a t e r  on inquiry found t h a t  they were a common and popular food i n  
most of Micronesia, To have doughnuts mentioned i n  t h e i r  d i e t a r i e s  became 
a common occurrence. 

A f i e l d  t r i p  t o  t he  outlying d i s t r i c t s  furnished information about 
food consumption away from a navalbase,  foods available, types of u tens i l s  
used, and other methods of food preparation, 

Although a number of reports by others had been read, they did not 
furnish suff ic ient  information t o  enable one t o  begin without making a 
preliminary survey. This preliminary residence i n  t h e  community a t  Uliga 
was invaluable i n  t ha t  t h e  knowledge gained about t he  manner of l i f e ,  
rel igion,  and p o l i t i c s  provided t h e  necessary background information on 
habi ts  and be l i e f s  of t h e  Marshallese, 

The investigator had gaineri enough knowledge t o  be able t o  ident i fy  
foods a t  sight,  and had enough experience t o  estimate amounts of foods taken, 



, . .  , : ,  

a s  most u t e n s i l s  used 'n t he  .v i l i age  were b~%ught from a cen t ra l i s to re  a d  . :  '. 
they,'were :al ikeb ..Thus, w i t h o ~ t .  changing the  'routine procedures of : the . . 
v i l l a g e r s  with experimentation, deviGions from t h e  normal were  kept a t -  a,: . .  ' 
minimum.'so. Khat:data..c~l$.ected would, be :indic$tive of t h e i r  da i ly  normal: .. 

consumption of food* The survey went.:dlong' smoothly ar+d*wa3 -completed i n  .::. 
a shorter  time due t o  preliminary pi'&ing, t h u s  keeping the '  natives . . 

in terested i n  food intake records which were kept willingly, Thia would have 
been d i f f i c u l t  t o  do i f  t h e  survey had been an unduly long, 'diill, m d  tedious proc&j&e* ' . . . ,  ' . . . . . . . .  . . . . . . .  . .  ~. . . . . .  . . . . .  . . . . . .  ! :  . . . . . . .  ... 

,: . ;  . . . . . .  . .  , 
. . . . . .  : . ,  . . , .. . . . . . .  .. ,; . . .: . . . . . .  

Other factors  considered i n  planning &organizing t h e  survey 
. . . . .  . . . . . . . .  

1, . : : -Unit o f .  survey.. . . . . . . .  . . . . . . . .  
. . . .  . . . .  . . .  . . .  . . .  ' .,. . . . . . . .  . . . .  . . 

: '  - '  I n  Micronesia, :a:fa@,Ly: '&it i s  ,different f rom one i n  our society*'  . i :  

A household was selected a s . a  kit, f o r  thesurvey ,  A group who lived:.and:;, 
a t e  together, usually consist ing of b i o ~ d ' r e l ~ t i v e s  and re la t ives  -by adoption, 
was considered a household group and comparable t o  our family uni t6  . . 

. . . . . . . . . .  . . . . .  . . . . . . . . . .  
The selection of subj ecta,was: influenced. by ava i l ab i l i t y  of f a d l i e s ,  

distances t o  be cnvered, a t t i t u d e '  o f '  ~eo$le"tdward< t h e  survey; .and. presen,ce 
; of lead4ngi members .of tpa. ~ommunity who werei i n  close touch with people and 
doilld: e x p l a ~ w : t o t h e ~  t h e  ..pvrpds&, , ., . ,.. 6.T; . t h e  :$i&ejr . . .  '&-id, intrpduce them. t o  the  

, . . investigator,  , . . .. :.. , ! . : . .  
. . . .  . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . .  i * 

. "Nti 's tatLstiaian'  was .ata$lab&e t o  :&e. 'c&hn2ckl::&d .in: choosing the  
sample', t An%ttempt was mad9 .to. &.t ta'.&present&v& sample 'of-  families .: . .:,: 
from the J d a b  d i s t r i c t  of Majuro, p i l l age  wh,$bere'kithin waxking distance::: 
according t o  t he  random sampling plan, $.virige&h group Che'sameChance of 
bd i ig  ikicluded, Roads. wege gqod ., ~ .and . .  w e l ~ . .  wrked .so t h a t  one could t r ave l  
distances ' by foot,,:  Various. iqcpme were included,, such a s  capra 

. . ?  . workers, storekeepers, t he  King andothers :  . ~ a n y * ' a g e . ~ r o u ~ s ,  males,'. . . . . . .  

females, l ac ta t ing  women, pregnant women, and children were included,' Most 
a g e  grbQps were inc laded-but  there? were .very few., of t he  intermediate school 
age group and young adults. who were either a t  School' Uliga, o r  worked i n  , . . .  , . . .  government . . . .  positions: .at .Uliga, .. : . , " . :  :, \ , .  . 

< . . . . 
A .  . . . . . . . . . . .  . . . . . .  

. . . . 
. . .> .., . , , , , . . . . . .  . . .  . . . . .  3 Time period . . 

. . . . . . . .  . 
. . .  ' ' 

A seven day per iod was chosen., s o . . t h ~ t , a n y  var ia t ion . . . . .  i n  food ,patterns 
m u l d  b e  included .and thus. give. a,.mor.e i c c u r ~ t e  abcount of f o e  -intake%:.. 
Diet i n  M a  juio v i l l a g e  goes. throu& +easonal. 'changes as: >he h a e e s t i n g  'of : 
vegetable crops determined t h e  food patterns,  The diet 'was monotonous :and: 

' .' shbwed .very l i t t l e  d . . .  . ,. . , , .  ,' . , ,  
. . . .  

' . ,. . . .  , . .  . . . . 
. . ,  . . . . . .  . . .  . . . . .  

. . 
, .  . , 

.It 'was:necessary t o  q p l o y  an interpret&, " ~ e ' w a s  a l o c a l  ,person who 
knew l 'ocal foods ;and : souyes  from which they were, obtained, He was - famil iar  
wixh t h e  cooking and-eat ing cgstomsof the.  cdmunityi  This wa.3 necessary:to 
detect  any deviation from normal which may be introduced t o  impress t h e .  . 



investigator. He was aware of loca l  habi ts  and be l i e f s  concerning t h e  
preparation and cooking of food so  w a s l e s s  l i ke ly  than a stranger t o  
introduce reseiltmeht, . A s  h e  was a l oca l  person, :he was t e s t e d  .more :than 
an outsider and received a greater  :degree. o f  chopera t ion  from the  group 
under survey..  The  'techniques :of inte'wiewing:and other relevant business 

'was d i scwse i ibefore  t h e  survey was begun.' . , i  " 

. . . . . . . . .  . . . . .  . . . . .  . . . . . . 5. Record forms . : : ~ .  . . . .  : . . :  

. . . .  ~..,: . . 

Formal record forms were unnecessary. Informal records of t h e  diary 
type were kept i n  bound notebooks i n  a uniform manner. 

. . ., . . . . . .  , : . . . .  6. Pub l i c i t y ,  . . . .  . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . .  . . 

Many means of  obtaining co-operation were used:such as  t h e  news items 
i n  t h e  base newspaper about t he  survey which was t rans la ted  in to  Marshallese 
ahd released t o  people i n  Maj&'6 'village. Personal v i s i t s  t o  t he  King and 
v i l lage  chiefs  with g i f t s  t o  explain t h e  survey .and having them pass .the 

. . .  . . infoimationon t o t h e i r s u b j e c t s . :  . , 
I '  . . . .  *.:; , . . . . . . :  . . , :  . , 

111. NUTRITION SURVEY IN MAJURC VILLAGE. MAJURC ISLAND, MMBHALL ISLANDS 

i. ' , .' prepar'at:zonC f6r sumre in Hg jbo. 
. . .  > - .  . . . . .  .. ,; ; . . .  . . . .  , . . . .  . . . . 

' : After t h e  or ientat ion ,ijeriod' on Uliga was over,  theinecessary equipment, 
canned foods anti other it&@,. were takeh t o  Majuro Island by Cbast Guard boat. 

. . . . 

Miss Eleanor Wilson, Protestant missionary, accompanied me t o  Majuro 
v i l l a g e  and introdubed m e t o  the commwity leaders: It was'very,helpfd. t o  
have Miss Wilson,: who was respected- and well-liked by: the '  v i l lagers ,  t o .  t ake  
t h e  invest igat6r  irito a,predominantXy Protestant communSty. ' 

. . 
. . . .  . . . . , . . . . .  . . . , . :  ,.; . . i " , .  ' . . 

There were two p o l i t i c a l  groups on Majuro Island and s ince both groups 
were t o  be inc1uded:in t he  study, % r m a l c a l l s  with g i f t s .  were made t o  both 

. . . . . . . .  . . leaders. . . . .  . . 
. . . . . . . .  .. , . . . . . . .  

. . A l l  t h i s  was done ~ a t u r d a i  morning, Saturday afternoon was devoted t o  
thoroughly cleaning t h e  nat ive houser .An office', housekeeping and working 
un i t s  were s e t  up i n  the  house. Scales, gram.'hd pound,. and other t oo l s  
f o r  research were ready f o r  use. The in t e rp re t e r  was interviewed and hired. 

. . 

Church services were attended on Sunday where everyone i n  t h e  community 
,'met. During t h e  service; I wasintroduced t o -  t he  e l l a g e r s  and had an oppor- 

tun i ty  t o  t a l k  t o  them about , the  study and t o  become acquainted with them, 
Monday morning v i s i t s  t o  f ami l i e s  were begun with t he  interprs ter .  

! . . ... 

Type and extent of waste was investigated i n d e t a i l  :from p i lo t .  Samples. 
In order t h a t  the accuracy of household measurements could be checked, and t o  
obtain fur ther  information about t he  degree of waste and edible p o r t i w  of 
common foods, a s e r i e s  of weighings were taken of common nat ive foods, For 
example, data  was necessary about edtble por t ion  tha t  could be. obtained 
from one pandanus key, t he  amount. of drinking f l u i d  .from one immature nut, 
how rhuch spoon meat could be obtained. from -one coconut and other s imilar  

... . . . .  . . . . . . .  . . .  . . .  . ,, . . . ' .  



f a c t s .  Foods were measured and weighed on a gram s c a l e .  By determining 
theso fj.gures, t he  v i l l a g e r s  ccilld wr i t e  dc.m the  number of various foods 
such as two pandlr~us keys o r  t h r e e  dr inking coconuts. For a few foods, 
which appeared most f r equen t iy  on d i e t a r i e s ,  t he  food ea.ten by a nuniber of 
sub jec t s  via2 measured arid v;ei&hed iri order  t o  arri .ve a t  a more accurat,e 
est imation of t h e  serv ing  s i ze .  Foods such as boi led  r i c e ,  t a r o ,  and 
b r e a d f r u i t  were weighed t o  determine i n  grans the  amourits recorded i n  
household i..easurements of foods, such as a serv ing  of r i c e  in  an enamel 
d i sh ,  coconut s h e l l ,  o r  messkit;  a roasted b readf ru i t ,  h a l f  of a bread- 
f r u i t ,  heapi-ng tablespoon o f  suga.r and o the r  food items. As s t a t e d  before,  
s ince  xos t  househo7.d u tms i l s  were a l i k e  a s  source of supply was tb.e same, 
an average v:ei.ght could be used f o r  the  var ious  foods. 

Several  types of f i s h  v;ers weighed a f t e r  cooking t o  determine ed ib le  
portion:: by rrmoving wastage and r e f u s e  such a s  bones, head and e n t r a i l s .  

Househoids *:ere v i s i t e d  a t  random once dur ing  t h e i r  weekly period a.t 
meal time. One meal was weighed t o  d e t e r n ~ i m  ir. grains t h e  amount of food 
consumed znd a l s o  t o  check accuracy of food amounts as noted by sukjncts .  
Food was always served cold and it 7ias disided a s  evenly  . a s  poss ib ie  among 
t h e  member:: 0:' t he  household. Adults took c e r t a i n  por t ions  and chi ldren  
(6 t o  1 0  years  of 3ge) go t  about ha l f  of the  a d u l t  por t ion .  

Recipes were made up f o r  mixed cooked a ishes .  h n y  cooked food sam- 
p l e s  were brought back t o  t h e  Univers i ty  of HawAi Agri.cultura:l. Experiment 
S ta t ion  f o r  chemical. food ana1y:sls which v!ere used i n  i n t e r p r e t i n g  and 
ca lcu la t ing  the  d ie t s ; '  

2. Routine procedure of the  in terv iew 

The number intervievled i n  a given time depended on t h e  d i s t ances  
involved, as we l l  a s  on t h e  average time taken per i n t e r v i e r .  The average 
number pe r  day mas about e i g h t  households. Household v i s i t s  began about 
seven in  the  morning ar?d t h e  l a s t  v i s i t  ended about s ix a t  n ight .  Lunch 
rras eaten a t  home o r  c i t h  v i l l a g e r s  when i n v i t e d  a t  meal time. 

Daily v i s i t k  %ere made t o  t h e  households. On t'ne i n i t i a l .  v i s i t ,  t h e  
i n v e s t i g a t o r  and household members became acquai.nted ~ : i t h  ehch other .  Several  
t h ings  were discussed, such a s  the  procedure t o  be followed f o r  the  survey 
and the  data. t o  be recorded. A t  t h i s  time, t'ne vi1.lager dcsplayeci d ishes ,  
spoons, cups, g l a s ses ,  coconut s h e l l s  and o l h e r u k e n s i l s  and equipment used 
i n  e a t i n g  so t h a t  the  i n v e s t i g a t o r  knew what they mere r epor t ing  i n  terms of 
household measurements. Indiv idual  consumption was determined by recor6ing  
ind iv idua l  food in t ake  i n  terms of servings and household measures. Por t ions  
mere given a s  eLible por t ions  except  f o r  c e r t a i n  foods which were given i n  
numbers a s  mentioned before i.n t h i s  report .  Information about the  household 
was a l s o  recorded a t  t h i s  time. A day ' s  record was t o  be kept  in Marshallese 
and they  were t o  be co l l ec ted  the  fol lowing day. When records  were co l l ec ted  
each item was discussed i n  d e t a i l  and anything of ambiguous na tu re  was c l a r i -  
fied. and recorded i.n the  note boo^ on the  premises. Some r e p o r t s  were given 
ve rba l ly  and these  were recorded i n  %he notebook, a l so .  Each person in  t h e  
household vms intervj.ev:ed sepnrat,ely. Mothers were quest ioned about food in-  
t akes  of smaller  ch i ldren .  A1.l. rood consu!ned during the  day inc luding between 
meal feedings were recorded. Data was n o t  recorded a s  meal t o  meal a s  t h e  
number of meals d a i l y  d i f f e r e d  according t a  indiv iduals .  There were no s e t  
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meal hours nor any de f in i t e  num'oer of meals consuned daily. 

3. Data collected 

a. Basic data  
1. Kinds of foods eaten 
2. Distribution of foods among meals and between meal feedings 
3.  Amounts eaten i n  nmbers of foods, servings, o r  household 

:. measurements . Time period f o r  seven days 

b. Information about household 
1. Composition of the f a l i l y  

a. Number 
b. Sex 
c. Age t o  nearest year 
d. Other members of tne household 
e. Names - a l l  naaes used i n  the past  
f .  Other relevant information 

1. Pregnancy 
2. Lactation 

g . Occupation 

c. Example of a household for  one week 
1. Infornation about the household 

Ilembers of the household 
( a )  zialeJ 40 years old, husband, copra maker 
(b) Female, 38 years old, wife, l ac ta t ing  wman 
( c )  Female, 5 years old 
(d) Female, 3 months, 12dags  old 
(e )  Female, 70 years old, grandmother 

2. Food data 

40 gears old man 

Monday 
. . .. Wce, boiled, .trhite 700 grams 

Coconut, drinking ( f l u i d  only) 1 
Breadfruit, Bukdrol, roasted 400 grams. 
Fish, Mouij, baited (edible  portion) 100 grams 
. . . . . .  . . , 

* 

Tuesday . . 
. . 

Bread, vhi te ,  fresh 
Tea, black 
Sugar, rrhite, granulated 
Rice; boiled, h i  . 
Jar.ri.t, .baked. (edible portion) 
Taro, Kaliklilc, boiled 
:rater . . .  . 

?~Iilk; evaporated : 

Sugar,. vhi te ,  gra~lulated 

1Vednesday 
Baru ( l i t t l e  crab) ,, ': . . .  . 

. . Rice, boiled, rrhite . . . . . 

, . .  

8 ounces. 
1 cup .. . . 

. . 

2* teaspoons. , : 
300 grams : 
300 grams 
500 grams. 

1 cup- 
2 teaspoons ' ' 

2 teaspoons 
. . 

10. 
700 grams 



Bread, rrhite, f r m h  
Coconut, ddnlririg ( f l u i d  only) 
Pandanus, raw 
Tea, black 
Sugar, & i t e ,  granulated 

Thursday 
Ri-ce, boiled, urhi'te 
Fish, Klhan, baked 
Tea, black 
Sugar, white, granulated 
Coco~~ut, drjxking (f  lu i*  only) 
Par~danus , raw 
Coconut, mature, iaeat 

Friday 
E s h ,  Net, baked 
Byead, white, f r e sh  
Tea, black 
Sugar, white, granulated 
Coconut,. drin!cin,:, (i'luf c! only) 
Pig, roasted 
Breadfr-Jit, Batakda::, roasted 

. Saturdax. 
Rice, boj.led, h e  , 
Breadfruit,  roasted., Bu!tdrol 
Fisll, iioui j, baked 
Coffee. 
Sugar, 'white, grarulated 

Swday 
Breadfruit, Bukdrol, roasted 
Pig, roasted 
Dou.gh~t  
Rice, boiled, white 
Tea, black 
Sugar, white, granulated 

38 years old woman 

Monday 
Rice, boiled, rrhite 
Coconut, drinking ( f lu id  onl.yj 
Breaclfrxit, Blukdrol, roasted 
Fish, Nouij , baked 

Tuesday 
Taro, I a l i l i k  !,oil.ed 
Coconut, mature, meat 
Tea, black 
Pandanus , raw 

Vednesday 
Rice, boiled, white 
Taro, 'Ian, boiled 

4 s l i c e s  

13 keys 
2 cups 
4 teaspoons 

500 grams 
400 grans 

2 cups 
4 tab1espoor.s 
2 

l.3 keys 
203 grams 

200 grams 
4 ounces 
1 cup 
2 tablespoons - 
L 

100 grams 
400 grams 

LO0 grams 
200 grams 
200 grams 

2 cups 
4 tablespoons 

200 grams 
3-00 grams - 

L 
Lo0 gram 

1 cup 
2 tablespoons 

700 grams 
I 

1100 gram 
100 grams 

500 grams 
200 grams 

2 cups 
3 keys 

300 grams 
200 grams 



CoconuC, drinking ( f l u i d  only) 
Coconut, spoon ineat, 
Pandanus, raw 
Tea, blaclc 
Sugar, r.ihite, granulated 

Thursday 
Rice, boiled, white 
Z s h ,  iluban, baked 
Tea, black 
Sv.gar, white, granulated 
Coconut, drinking ( f l u i d  only) 
Pandanus, raw 
Coconut, mature, neat  

Friday 
Fish, Met, baked 
Bread, white, f r e sh  
Tea, black 
Sugar, ~ i h i t e ,  granulated 

Saturday 
Rice, b o i l e d ,  white 
Breadfruit,  Bukdrol, roasted 
Irish, I'touij, baked 
Coffee 
Sugar, white, granulated 

Sunday 
Breadfruit,  Bukdrol, roasted 
Pig, roasted 
Doughnut 
Rice, boiled, rrhite 
Tea, blaclc 
Sugar, rlhite, granulated 

5 years old female 

lIonday 
Rice, boiled, white 
Breadfruit, Eukdrol, roasted 
Sal ted f ish,  Xouij, boiled 

Tuesday 
Fish, Jamit, baked . ,.. . . 

Rice, boi led,  white . . . .  . . . . . 
Sausage, pork 
Tea, black 
Sugar, white, granulated 

Wednesdiy 
Rice, 'boiled, r .~hite 
Pandanus, raw 
Coconut, drinking ( f l u i d  only) 
Coconut, spoon neat  
Tea, black 
Sugar ,. white, granulated 

I 
11 keys 
2 cups 
2 teaspoons 

500 gram 
400 grams 

2 cups 
11 tablespoons 

, 2  
13 keys 

200 grams 

200 grams 
4 ounces 
1 cup 
2 tablespoons 

400 grans 
200 grams 
200 grams 

2 cups 
4 %ablespoons 

200 grams 
100 grams 

1 
400 grams 

1 cup 
2 tablespoons 

300 grams 
200 grams 
50 graxs 

50 grans 
100 grams 

50 grams 
1 cup 
1 2 teaspoon 

200 grams 
5 keys 
1 
L 
1 
7 cup 

. 3 tablespoon 



Tkrsday 
;?ice, boiled, vhite 
f i sh ,  Kuban, baked 
Pandanus, raw 
Coconut, mature, meat 
Tea, black 
Sugar, rrl~ite, granulated 

Friday 
Fish, Yet, baked 
Bread, vhLt,e, f resh 
Coconut, 6rii:lcing ( f l u i d  only) 
Pig, roasted 
Breadfruit,  Eatakdalc, roasted 

Saturday 
Douglulut 
Rice, boiled, white 
Fish, o i  j baked 
Breadfru5.-t, Bukdrol, roasted 
Coffee 
Sugar, xhi te ,  granulated 

Sunday 
Breadfruit, BuMro!., roan ted 
Pig, roasted 
I)ou~:mut 
Rice, boiled, 7i;i.i- t e  
Tea 
Sugar, ~ h : l  te ,  granulated 

3aby 3 months, 12 days old 
Ilonday 

Coconut, drinltiqg ( f  h i d  only) 
i l k ,  breast  

Tuesday 
1 1  evaporated 
Water, boiled 
Ililk, b reas t  

Wednesday 
Ililk, evaporated 
Kilk, b reas t  

Thursday 
1 evaporated 
IJater, boiled 
I i i ,  b reas t  
Water, boiled 

F'riday 
Coconut, drinking ( f l u i d  on2.y) 
Ki l lc ,  breast  

200 gram 
150 grams 

4 keys 
50 grams 
1 cup 
1 tablespoon 

100 grams 
2 ounces 
I 

100 grams 
100 grams 

L 

200 grams 
100 gram 
200 gr.mis 

1 cup 
1 teaspoon 

100 grams 
100 gram 

7 

L 
200 grams 

1 cup 
1 'ca'~1espoon 

4 ounces 

k omces 
3 teaspoons 

2 ounces 

2 ounces 
2 ounces 

8 ounces 



Saturday 
i l k ,  evaporate' 

. . IiaGer, boiled 
ililk, breast  

Sunday 
~ocbnut ,  drinking ( f l u i d  only) 
Milk, breast  

70 years old woman 
Ilon day 

Rice, boiled, white 
coconut, drinking (fluid. only) 
Breadfruit, ?3ukdrol, roasted 
i s ,  i o u j ,  baked 

Tuesday 
Taro, ::aliklik, boiled 
Coconut, :nature, meat 
Tea, black 
Sugar, uhite, granulated 
Pandanus, raw 

PJednesday 
Rice, boiled, white 
Taro, !Jan, boiled 
Coconut, driqlcing ( f l u i d  only) 
Coconut, spoon meat 
Pandanus, raw 
Tea, black 
Sugar, white, granulated 

T l ~ u r s  day 
Rice, boiled, white 
Fish, !Cuban, baked 
Tea, black 
Sngar, white, granulated 
Coconut, drinking ( f l u i d  only) 
Pandanus, raw 
Coconut, mature, neat  

Friday 
Fish Net, baked 
~ r e a i ,  rrhlte, f resh 
Tea, black 
Sugar, :rhite, granulated 

Saturday 
Rice ," boiled, rrhite 
Breadfruit? Bukdrol, roasted 
Fish, Houij, baked - .  
Coffee 
Sugar, vhite, granulated 

Sunday 
Breadfruit. Bukdrol. roasted 
Pig, roast6d 
Doughnut 
Rice, boiled, white 
Tea, black 
Sugar, white, granulated 

4 ounces 
4 ounces 

4 ounces 

400 grams 
100 grams 

500 grams 
200 grams 

1 cup 
2 teaspoons 
3 keys 

300 grams 
200 grams 

1 
L 

11 !teys 
1 cup 
2 teaspoons 

530 gram 
400 grams 

2 cups 
4 tablespoons 
2 

13 keys 
200 grams 

200 grams 4 ounces 
1 cup 
2 tablespoons 

400 grams 
200 grams 
200 grams 

2 cups 
4 tablespoons 

200 grams 
100 grams 
L 

400 grams 
1 cup 
2 tablesaoons 



Treatment of the  d ie ta ry  survey data  

Fromthe detai led d ie ta ry  record of each subject, t he  consumption 
of each focd was recorded, tabulated and calculated. 

.. . The calorie.  value and t h e  nu t r ien ts  supplied byth+s<ioods were 
. . then. determined by t h e  use of food, composition tables ,  

The t a b l e s  used were a s  follows: 
. . 

. 1, Food Values of Portions Comoi~ly Used, Bowes and Church? , (1) 

2. Composition of Foods. U.S,D,A, Agriculture Handbook No, 8,  (2) 
. . . . 

. . 3 Composition of Foods' Used. i n  Far Eastern Countries. Agriculture. 
Handbook No, 34. (3) 

. - 

. . 
4, Food values of Portions Commonly Used, Hawaii Supplement t o  ., 

.Bowes 2nd Churchj Carey D. Miller, Marian weaver and S t e l l a  
. . 

. Oki t a*  ( / + )  . ,  . . . . . .. 
. , .. . 

5'. Protein, Fat, Mineral and vitamin .Content of south Pacific'  
Island Foods. Unpublished data on native foods, brought back 
frm f i d d  by authoir, from the  labora tor ies  of Professor Carey. . ,  . . 

D, M5.ller, Foods and 'Nutri t ion Department, University of 
. Hawaii Agricultural, Experiment Station,  i4onolulu, Hawaii, (5)". ' . 

. , ,  . . ,  . . . . 
The composite cooked.dishes were converted back $0 raw weight. eq& .,: .. 

. .. .,. valents 'of  ingredients used, . ' , . ... , . .  
. .  . . . 

. , .. . . 

The calorie-and n u t r i e n t  values bf t he  d i e t '  were expressed on a '  per  
person per day basis. . . . . . , . 

, . . . . . 
. . . . 

. . : 

, .. ~ssessm& of adequacy of d i e t s :  . . . . 
. . . . 

, 
To assess t h e  ,adequacy of d ie t s ,  appropriat 'e standards must be used' 

a s  t h e  bas i s  ofi bornparison. The RecomendedDaily Dietary Allowances, 
Revised 19h8, Food andNutr i t ion Board, National Research Counc,il (61, 
were used. a s  standards. Since: d e f i n i t e  f igures were not given-for  
phosphorus, Shermanfs standards were used (7). For f a t  allowances, 25%' of; 
the  calor ies  intake f o r  each age e raup  was taken as  suggested i n  t h e  report  
of Food Consumption Levels i n  t h e  United States ,  Canadaand the United 
Kingdom (8) .. . : 

. . 
. . 

: . .  . , 

The average per  cap i t a ' i n t ake  f o r  calor ies  andnut r ien ts ,   as^ 

determined i n  t h e  survey, was compared with , t h e  average per  capi ta  re- 
. .. commeqded allowances. . . 

.. . . 
, . 
Comparison o f  t h e  ac tua l  int$ke o f  individuals with these aliowaicks 

indicates how cl.osely intake approaches t h e  recommended l e v e l  for  ca lor ies  
and various nutr ients  f o r  optimum health. Conc1usicn.s can then be drawn 
as t o  which pergons have a die tary s t a t u s  l e s s  favorable than others. 

.. . , . . . .. . ,  , . 



. . .  Infan tsunder  one year of age . . . . . .  . ,~ ..., . . . .  . . . . .  . . .  . . . . . .  !.. . .  ' ./ * 
. . . .:. . , ;  . . . . . . . . . . . . . . ~  . . .  , .  . ,  . . . . . . . .  ......... 

Intake records for  infants  under one year of ape were collected 
f o r  eight subjects. Ca lo r i e s  and nut r ien t  .:values were :calculated whenever 
possible, however, intakes of breast  feedingwere not recorded.., Therc;foy!ei:, 
a l l  calculations exclude breast  m i l k  intakes. 

. . . . .  . . . . . . . .  . , . ., 
There were three female infants  on a d i e t  of breast milk A d  boiled 

wate?.,". One: subject .  was:.two,weeks :old; .mother,  . one-month, o ld ;  and t h e  th i rd ,  
s i x  months old, . . . .  . . .  . . .  . . . . . . . . . .  . . .  . . ,:.> , :  :. . . . . .  . . . . .  . . . . .  , . . 

One female infant of th ree  months had the  following foods i n  her d ie t :  
breast:. mi&; b o i l ~ d . ~ a t e r 3 .  ev+porated m i l k ,  and drinking f l a d  of immature 
coconuts. The da i ly  intake was estimated a t  8 1  g p y ~ s , o f  coconut f l d d ,  2 
om, of evaporated milk di luted with 2 om, of boiled water, and 2 ozs, of 
boiled ,water.:$ .Calculated :daily. :calor$c .and ;nutrient values' were :as :, 
followsr . .calories,. 87; protein, .L:gms, ;. f a t ,  4.4...gms..; carbohydrate, 
7.94 gms.; calcium, 151, l l  rngs.; phosphorus, 112,64 mgs,; iron, 0,19 mgs,; 
vitamin A, 219.4 I, U,; thiamine, 27.4 mcgs.; r iboflavin,  205,58 mcgs.; 
niacin,:.Oull mgsv; and ascorkic acid, : 32:mgsb! -:,..:, . , . . 

..r. . . . . . .  
: . .  . '  . _. .~ . : . .  <,!, , .,..:4,,: ; . : < ,  f . . "  

,:. . One female infant .of s i x  <months pf- ha@. for .  a dayy s intake, 
breadfruit  e i t he r  baked. or ..r0a,ast&~::l6.:mgg.j 'evaporated milk, 4 om, d i lu ted  
witlj.:4 ovsb. of boiled ~ a ~ e ~ . ~ : , ~ ~ ~ o ~ u t . ~ . ~ s a ~ ~ ~ - 5 6 : . ~ ~ ~  ?.;: poiled water, 4 ozs .; 
and breast m i l k ,  calculated da i ly  ca lor ic  and nutrient values were as  
f oLlows: . :calories,-  144P88; i .pr~t&i;11~ 5.a34 g~s;.:,fat~.:.5091.,gms,; carbo- 
hydrate, 15,19 gms ,; calcium, 18n,94 mgs. ; phospbor~s,. ,A55 6 1 0  mgs ,; ,iron,,:,. ..; 
f7*47 rngs.; vitamin A, 292,6 I, U,; thiamine, 53.34 mcgs,; riboflavin, 
280093:.mcgs, ; niacin,. 0,54 .mgs,$:!and a s ~ p r b & c  :acid, J2p96 rngs 

. . .  . . .  ..., . . ,  . ,  

One female infant of eight months had a d i e t  of b&st milk, 
evaporated m i l k ,  boiled water, boiled white r ice ,  bread, t e a  with sugar, 

. . . . .  and soda crackers. Taking a day's intake, consqptj.on,was .... es t ima teda t  .of & . '  : . .  4 om, of evaporated m i l k  d i luted with 4 ozs. of wa te r i . 4  ozs. 
water,. 1 5  gms, of-boiled r ice;  15 grns ?,- pf whi te  bread; , 1 cup. of .. t ea .wi th  
1/2 teaspoon of sugar ;  a n d  breast milkb. .:.Calculated dai ly  ca lor ic  and . : I ,  .: 
nutriantiiralues were. as  follows: calor iesp 84,72; protein,, 1,76 gms,;.. i .  .- .. 

f a t ,  1'05 gm9.; carbohydrate, 16,63 gms, 5 ca&cium, 3-52 mgs.; phosphorus,, . : 

18056 mgs,; i ron 0028 mgs,; vitamin A,:  1,47::IgU.; thiamine, 3.0:~41 .mqgs,; . . .  

riboflavin, 13,65 mcgs.; niacin, 0,23 mgs.?; and a t r ace  of a ~ c o r b i e a c i d .  : 
. . 

. . ,  
. . . . . . . . .  . . . ., . . . . . .  . . 

. . . . .  . . , . .  . . 
The d a i l y  estimated consumption of one male infant of'  eight: months:.; 

breast milk; evaporated m i l k ,  5 ozs. d i lu ted  with 5 om. of boiled water; 
boiled water, : 8 :ozs;:.and roasted breadfruit j; ,3n @IS.,:. E.alculated-.daily 
ca1orie:and .nutrient valves were a s  f oQows:: :. calqries,.; 278,4; protein, . . . .  
12.89 grns,; f a t ,  14.U+ grns,; carbohydrate, 25,23 gms,; ~ a l c i w n , ,  &41.@..mgs,; 
phosphorus, 363.68 rngs,; iron, 0.66 rngs.; vitamin A 713-1 I. U , ;  thiamine, 
117.;:73 ,mcgs.;~..riboflavin, 660.58 mcgs .; :niacin, :0 .,76..mgs.; and;2,16 mgs, 
ascorbic, acidb : . . . .  1 . :  . . . . . . .  . , . . .  . . . . . . .  . . . . .  . ,.., ..% . . . . . .  

. . .  . . . . . . . . . .  :. .  . .  : . . c .  . . . . .  . . . . .  ;. ,,:. : ' '. . ' . . . . . . .  . . . .  . . .  . . . . , : 
.: . . 

&e -male:infm'c of. eleven months, had the ;  f alloying foods iin':his . . . . .  ' : 

dietary: breadfruit ,  roasted; boiled pandanua keys; coconut embryos; 



drinking f l u i d  of immature coconuts3 boi led  white  r i ce ;  r ipe  bananas; whi te  
brea.d; doughr~uts; soda crackers; l imes; white granulated sugar; and baked 
o r  boi led f i s h .  The d a i l y  est imated in take  was a s  follows: b r e a d f r u i t  
roasted,  350 gms.; boi led  pandanus keys, 50 gms.; coconut embryos.150 gms., 
f l u i d  of immature coconuts, 100 gms.; boi led white  r i ce ,  150 gms.; and 
r i p e  bananas, 60 gms. Calculated d a i l y  n u t r i e n t  in takes  were a s  fol lows:  
ca lo r i e s ,  944.43; pro te in ,  23.06 @so; f a t ,  6,92 @Sr; carbohydrate, 
196.99 gms.; calcium, 180,81 mgs.; pkosphorus, 433-36 rngs.; iron, 10.96 
rngs.; vitamin A, 1239.98 1. U.; thiamine, 676.10 mcgs.; r ibo f l av in ,  
524.22 mcgs,; n iac in ,  8,56 rngs.; and asoorbio ac id ,  17.26 rngs. 

Table 3 shows tho d a i l y  q u a n t i t i e s  of var ious  n u t r i e n t s  per  person 
and comparison with NXC allowances of one hundred sixty-one sub jec t s  from 
the  ages of 1 through 70 years  of age. 

There were fo r ty -e igh t  ch i ldren ,  ages one through twelve years  of 
age; fo r ty - s ix  males, ages t h i r t e e n  through 70 years  of age; and six.ty- 
seven females, ages one through 70 yea r s  of age; included among t h e  adu l t  
females a r e  pregnant and l a c t a t i n g  women, Tkey a r e  dividfid i n t o  d i f f e r e n t  
age groups, g iv ing  t h e  nurn'cer of sub2ects  in eaoh group, sox; ? w e  o f  
each n u t r i e n t ,  numker of subjec ts  in eaoh glfiup, average YRC allowances 
and number below allowances and percent  of s.abjects belcvr allo.rsanoes f o r  
c a l o r i e s ,  pro.tein, f a t ,  calcium, phosphorus, iron, thiamine, r i b o f l a v i n  
and ascorbic  ac id ,  

1. Ca lo r i e s  

For  twtwcnty-four male and female subjec ts ,  1 t o  3 years  of age, t h e  
range was from 406 t o  1304 c a l o r i e s ,  and t h e  average per  person was 823 
c a l o r i e s .  The average f i g u r e  was 68% of the  NRC allowances of 1200 ca lo r i e s .  
Twenty-t\~o sub jec t s  o r  92% were below allowanoes and two sub jec t s  o r  8% ware 
above allovmnoes. 



..>A. 
. . 

Table?.  . . 

D i e t a q  Studies of the Marshallese of Hajuro Village, iviajuro ).toll, P~arshal l  i s lands by ibiary i~iurai 

Daily ~ u a n t i t i e s  of Various Nutrients per Person 
and ~ o r n ~ a r i s o n  with National Zesearch Council Uliowdnces 

.-- -- 
Number . . fidmber of L I C  ' Xunber Percent 

Age o f  sex ilange Groups subjects Aver- allow- below below 
subjects i n  ~ r o i i p  age ances a l lomnces allowances 

Calories 

1-3 



Ibnber Number of iVX Ihnber Percent 
Age of Sex Range. Groups subjects Aver- allcw- . . . . .  below below 

subjects i n  group age v l c e s .  allowances allowances.. 

61-70 8 1 640-1684 500-1499 : ' ,  6 ' ".. 1302 2400 8 LC0 
1500-2499 - 4. . . 

. . .  61- jo  9 F 368-1829 ' ~ 5 0 0  1 1197 2000 " 9 .  loo : 

500-1499 .' 5 . : 
. . .  

1500-2499 3 - '. . . 

Pregnant 
wmen . . . .  . . . . 

4 . . .  
F 714-1375 500-1499 ' '  4 . 1013 2400 

. . .  ... 4 
. . .  ,: 

100 

Protein  (gm. ) 
1-3 24 





. .  . . . , . . . . . 
. . 

Number k n b e r  of N ~ G  Number Percent. 
Age of Sex Range Groups subJects Aver- allow- below below 

sub jmts  i n  group age ances allowances allowances 
. . .. 

Pregnant 
women 4 

Lactat ing 11 
women 



Age of Sex Range Groups subjects Aver- allow- beTow below 
w e  -- an-es allowances allcwances - ?c'?'-r.+,s i n  group  

Caicium (mg. ) -- 
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- - 
Number Number of Nk1C Number Percent 

Age of Sex Range Groups snb je c t s  Aver- allow- below below 
subjects  i n  group age - ances allowances allowances 



Number Number of iUHC ~iumber Percent 
Age of Sex Range Groups subjects Aver- allow- below bdow 

-- sub.jects in group age ances aliowances allowances 

21-60 

. . .  

61-70 

'61-70 

. . . .  
, , 

Pregnant 

I ,ac&ting 
women 

Iron (mg. ) - 
1-3 

..... 

4-6 

. . . . .  



-- - - 
Number Number of IWC limber Percent 

Age of Sex Range Groups subjects xver- allow- below below 
sub.iects - i n  group age ances allowances a,ll.owances 



- 
Number Number of NRC iJumber Percent 

Age of Sex Range Groups subjects Aver- allow- b e l ~ w  below 
subjects i n  group age ances allowances allowances 

Pregnant 
women 4 F 4-10 ' 5 1 7 15 4 100 

5 -9 2 
1 0 - 4  1 

Vitamin A (I.u.) 
1-3, : 24 



Number i h b e r  of Ni3C Xumber Percent 
Age of Sex Range Groups subjects fiver- allow- below below 

subjects - i n  group age ances a l lomnces allowances 

138-2853 (499 1 I l l 9  50dO 4 100 

Regnant 
women 4 

Lactating 
women ll 

Thiamine (mcg.) 

1-3 24 



Number limber of NrlC Nuibe r Percent 
Age of Sex Range Groups subjects Aver- allow- below below 

sub,jec& - i n  group age ances allowances allowances- 
- - 



Number h n b e r  of NHC l~uruber Percent 
Age of Sex Range Groups subjects Aver- allow- below below 

subjects jn  xroup age ances allowances allowances 

21-60 36 F 296-2090 200-499 7 809 1200 31. 86 
500-799 1L 

Pregnant 4 
. .  . 

F . 546-933 
women 

Lactating 
women 11 F 121-1910 

Riboflavin (mcg, ) 
1-3 24 M#F 99-964 



Nmber Number of iWC Number Percent 
Age of Sex Range Groups subjects Aver- allow- oelow below 

subjects  i n  group age a c e s  allohances allowdnces 





Number . , Number of i W C  iuuulilbebe r f'ercent 
Age of Sex Bange Groups subjects Aver- allow- below below 

subjects in .  group age ances allowances allow&nces 

21-60 36 F 9 - 2 0  c 1 0  11 : :12 '12 1 7  '. 47 
LO-19 u (  
20-29 1 . . 

Lactating 11 F 10-21 10-19 
women 20-29 

Ascorbic Acid (mg.) 



Number , .. liumber of i W  Number Percent 
Age of ' Sex P a g e  Groups subjects Aver- allow- : below below, 

subjects  in group-  age ances allowances allokances . .. 

13-1.5 3 : M  6-88 < 1 0  2 33 90 3 .  100- : , . 

> 50 1: 

. . 
Pregnant 4 F . .  . 6-18 

women . . 
. . 

. . 

Lactating 11 F . 5-71 , 
. . .  . . women 



For twelve male and female subjects, 4 t o  6 years of age, t he  ~ a n g e  : 
was from 471 t o  1635:ba lor~es ,  an3 the arera.ge pep person was 1096 calories,  
The axrerage f igure  wBs 68%i'6f ~ ~ & ' N R c  allowances of 1 6 0 0 c a l ~ r 1 & ,   lever$ i 
subjects o r  92% ware below allowances and one subject or 8% was above+Kqhe: ; 
allowance, 

For six male and female subjects, 7 t o  9 years of age, t he  range . . :  
was from 1095 t o  1827 calories,  and t h e  average per person w+s 1269 c a l o r i s ,  

. . . .  The average f igure  was 63% of t he  NRC allowances of 2000 calories.  Six' 
subjects or  100% were below allowances, 

For six male and female subjects,  10 t o  12 years of age, t he  range 
was from 1193 t o  1913. calories,  and t h e  $yerage per person 1577 calories.  

' 

The average f igure  w,as 63% of the'NRC allovrances o f  2500 calories,  S ix  . : 

subjects or  100% were below allowances, 
. . 

For three male subjects, 13 t o  15 years of age, t h e  range wasfrom 
597 t o  1910 caxories, and the  avdfage pe$ person was 1385 calor ies , .  The ! 
average f igure  was 43% of t he  NRC allowances of 3200 calories,  Three 
subjects or  100% were below allowances, . , 

For th ree  female subjec ts8  13 t o  1 5  years of a$e ,  t h e  range was . : 1 
from 1469 t o  '1521 calories,  grid t h e  ' ' a~&&~e '~er .$&s!bn  was' 1&87 calori'es, : . ; 
The average f igure  was 57% of t he  NRC allowances of 2600 calories.  Three:. i 
subjects or  100% were below allowances, 

For two male subjects, 16  t o  20 years of age, t h e  range was from . 
U86 t o  3294 calories, and the  average per person was 2240 calories. The 
average f igure  was 59% of .  t h e  ,<:.... NRC es  . . .  of ,3800 . . . .  ca1ori.e~. Two subjects . , , 

a : .  .. or 100% were b e l o w a l l ~ ~ ~ n c e s ~ ~  ;,, . . . . . , . . 
:.. , . I . . . . . . , . .  . . . . . . . .  

. . 
. . . . . . .  . . <', . . ,... , . . . . . . . . .  ......... 

For fbur female ' s<b j66 t~ ,  1 'y&rs' of dge, thbie. &,&e was i f r o m  
972 t o  1703 calories,  and t h e  average per person was 1323 caior ies ,  The 
average f igure  was 55% of t h e  NRC allowances of 2400 calories,  Four 6ubjecys 
or 100% were below allowances. 

. . 
For thirty-three male sbbjects, 2 1  t o  60 of age, t h e  ra&e .; ' 

was from 407 t o  2187 calories,  and t h e  average per person was 1469 calories,  
The average f igure  was 49% of t he  NRC allowances of 3000 calories.  Thirty- 
three subjects  or  100% were below allowances. . . 

I .. 
For thir ty-s ix  femaie subjects, 2 1  t o  60 years of age, t he  range was 

from 499 t o  2483 calories,  and t h e  average per person was 1365 calories. : 
The average f igure  was 57% of t he  NRC allowances of 2400 calories.  Thirty- 
f i v e  subjects or  97% were below allowances and one subject or  3% was above 

. ,. t he  allowance,: ... . . , 

For eight male subjects, 61  t o  70 years of age, t h e  range was from 
640 t o  168l+ ca lor ies j  and t h e  average per  person was 1302 calories. The 
average f igure  was 5&% of t h e  NRC allowances of 2400 calories,  Eight: 
subjects or  100% wete below allowances, ,l . . , . . . :  : ! 

.... . . . . 
.... 

For nine f emhe subjects, 61 t o  7 0  years df age,:the range w a s  from 
368 t o  1829 calor ies ,  and t h e  average per person was 1197 calories,  The 
average f igure  was 60% of t he  NRC allowances of 2000 calories. Nine subjects 



or  100% were below allowances. 

For four female subjects, pregnant women, t he  range was from 714 
t o  1375 calor ies ,  and t h e  average per person was 1Q13 calories,  The average 
f i g w e  was 42% of t h e  NRC allowances of 2400 calories,  Four subjects  o r  
10% were below allowances. 

Fo r  eleven. female .subje@,s, l ac t a t i ng  women, t h e  range was from 1081 
t o  2078 calories,  and t h e  average per persbn was 1695.calorfes; The ayerage 
f igure  was 56% of t he  NRC allowances of 3000 calories,  Eleven subjects  o r  
100% were below allowances. . . .  

. . . . .  . . . . .  . . .  . . 

. . . .  For t h e  t o t a l  group bf Q ~ C J  hundred sixty-one subjects, ,  one hundred :. . . .  

f i f ty-seven subjects or 9Th were, below allowances and f om subjects.' or. 3% . , .  . 
, . .  

were above allowances, . : , ;  .. 
, . 

.: . . .  
. . . .  2, P r . o t t i h  . , . '  

. . ,  . . . . 

': , . . . . . . .  . .  . . . . . .  . . .  . . . . : ' . :  . . .  . . 
For twenty-foe male @I female sug jects,  .I. t o  3  ears of age, t h e  ~ ' . 

. . . . .  range was from 5 t o  49 grams, 'and th'e average per  person was26  gms,, ..The, 
average f igu re  was..65% of t h e  NRC a l l o w ~ . c e s ,  of 40 gms, Twenty-one o r  88% 
were below allowances a n d  t h r e e  subjects  or  12% were above allowarices.. . . .  , . 

. . . . . . . . 

For twelve male and f e&l i  subjects, .4 t o  6 years.  of age, t h e  range 
was from 14 t o  91 gms,, and t h e  average per person was 42 gms, The aveyage 
figure-was 84% 9.f the  NRC. a l l o w ~ c e s  of 5 0  gms, Eight subjects o r  67% 
were belaw'allowances and four ~ u b j e c t s ,  o r  33% were above. allawaneeso,.. , 

:/i . . . . . .  . ' .  , . ., .  
, .: 

For six male and femalk s ~ b j e c t s ,  7 t o  9 years of age, t he '  range - . . 

was from 39 t o  61+ gms,, and the'  average per  person was 52 gas, The. average, 
f igure  was 8'7%. of the  NRC allowq.ces of 60 gnls, Thr-ae subjects or  5n% 
were below. allowances . a n d  three ' sub jec ts  or  50% were above allowances. 

. , .  . . 
. . . . ..... . . . . .  . . ,. . . . . .  

For six male and female subjects, 10 t o  12  years of age, . the  range. : . ':, . 

was ~som 35 t o  88 gms?, and the  avesage per person was 62 gms, The average 
f igure  was 88% of $he NRC 'allowances of 70 gms, Five subjectsor!  .83% were 
below allowances. and one subjegb o r  17% was above t h e  allowanceti . . . . . . .  .$ .. 

. : . . . . . .  

For t h r e e  male subjectsg 13 t o  15 years of age, t he  range was. from . , ., 
23 to:.80. grns,, . a d  t h e  average pe rpe r son  was 49 gms. Tne average f i g w e  
was 58% of. t he  NRC: allo!&ces of  $5 gmgo .Three subjec ts -or  100% were below 
allowances. .. .. . . . . . 

For th ree  female subjects, 13 t o  15 years of age, t h e  range was 52 
t o  69 gms,, and t h e  average per person was 59 gms, The average f i g u p  was , , 
74% of. t he  NRC .allowances of 80 gms,. Three subjects o r  100% were below 

: .  . 
allowbc&s:r . , .. :: ... , . 

. . . . . . .  
, ,  , . 

. . . . . . . . .  . . 

' ,  . For'two,,male~.subjects,,, 16 t 'o  20 years of age, t h e  range was from.42 
t o  142 grns., and t h e  average per was 92 gms. The average f igure  , : 

was 92% :of t h e  N R C  ;allowances of 100 gms, One subject or  5C% was below t h e  
allowance and- one sub jec t  or  50% Tias above t h e  allowance, 

. . . . .  

For fouy.female subject.$, 16 t o 2 0  y e a r s o f  age, t he  range was.fr.om 
28 t o  8 1  grns,, and the average per  person was'52 gmso Theaverage figure 



was 69% of t h e  NRC allowances of 75 gms. Three subjects  o r  75% ve.re below.. . . . . . . .  ,: . .  : . . . . . . .  
allowances and one subject or 25% was above thg  allowance, 

..... ..: . . 
.Foi. ' th i r ty- tkee  w2.e :e.ubj+cts,; 2 1  t o  .60 @@s of:age, . t .he . . . . . . . . . . .  range was . 

. f$&:'&'t0.134 .<m&., (ahd the  average per 'perso~"$as 5 &  gms, 'The average.,, ;.. : 
figur'Swa6 77%.0f t h e  NRC allowances- of 70 gms. Twenty-seven s+)ects"or  .::- 

: .  ... 
82% were below allowances and six subjects o r  18% were above allowances. 

. . . .  . . 
.. . ,. .F& % h i r t i  -six female &ibj&s, 21 t o  60 years .  of age, t h e  range . .: 

.. ,  , . 
wa's ,from% t o  85 gms,; and the'average per person was 47 gms, The'avesage . ,  ~. :.-;  
f igu re .&as  7@% *the  NRC allowances of 60 gms. Twenty-six. s u b j e c $ s . ~ r ,  . ; ..; . . .  . . . , . .  
72% were below allowances and t en  o r  28% were above allowances. 

'. ... p . . . . . .  
,- or  el-ght, msle 61 t o  70 'ykars qf age, : tIie,,range was from, ,., 

23 t'd 50'gmse9 and the  average p,er perscn was 42: gmi. The Average f igu re  . . . . .  was 
60% of t h e  NRC allowances of 70 ems. Eight subjects or.100% were below 
allowances. . . 

. . 
For nine female, subjects, 61  t o  70 years of age, t h e  range was. from 

13 t.o''76;gins., and %he average per person was 38 gms. The, average f igure  
was. 63% of '  the  NRC allowances of- 60 gr6s,. seven subject$:. o r  78% ye.re., below . . ' 

. . 
allow&0es'&td two or 22% wereabove allowanc&. , . ' 

. . . . . . , , .  , . . 
. . . .  ,; : .  

For four female subjects, pregnant women,, the r a n g e  was ; frsm.20 t o  
63 gmsi; and tihe average -.per person was ?2'@$., The average f i g i r e  was .38%, 
of . t h e  j V ~ ~ d 2 . o ~ ~ c e s  . . .of 85 'hs. FO*. subjects, ' o~" lO~%'were ,  below allowances. 

> ..{., >> ; . ' . . / i . , .  . . . . : :  ,. 
. .  ~ . . , .. , . , . .  '. . . , .  

FoP-.@%ben femal&subjects, l a c t a t h g  women, the  Parig& wa6'from 34.50 
88 gms., and the  average per person was 62 gms,, .The average,figure ,was 62% 
of the:NRC iallowances of '10d a s ,  ,  lev& . . .  subjecffs. or 100% were' below 

, ,  . . . . . . al1.o%knces, ., : 
. . 
. . . . . . . . . .  . . 

. . . . .  , , 
. >  . ,  

. . . . 
. . .  ' .  : . . . . 

For the  t o t a l  'group of bne hundred s h y - o n e  subjects, one hundred 
t h i r t y  o r  81% were below allowances and thirty-one or 19% were abovg . -  . . .  . . .  ' I: alloijances, ' . . . . ~. . . . ., , . .  

. . . .  : .  ., : . , . . .  , ..; 
. . ! ' . . .  .... . . . .  , . 

. . . . . . , . 3. ' Fat " ... . . 
. . 

. . .  . , ,  . '  . . . . . . . . ., .. 

For twenty-four male and female subjects,  1 t o  3 y e a r s o f  age, the  
rangd'was ,from"orie t o  j7.'-gms0, alid t;iie average, per person was l3"gms> ..The, .'.. 
average f i g u ~ e  'was 39% of ' the NRC alidwances of 33 gms, . Senty-thre'e subjects 
o r 9 &  were below a%lowan'ces and .one skbject or 4% Was above'the'allowan&e.-' 

. , .  

For twelve male and female subjects, 4 t p  6 years. of . age ,  thg. range 
was f r o m 8  tio:-?ri gmk.p. .and'%he''.&verage p6r person was 2% gms, . The atrebage. 
f igure '  was.'48% of '.the' NRC a>lio&&es, of i;G g& : Eleven ;sub>.ebts . . or  92% were 
below allowarices and one Subject or 8% was above the  i~owari0e.  , . , .  . 

For s i x  male and female subjects, 7 t o  9 years, o f :  age., t he .  range was 
from.10 t o  36 gms., and' t h6  'average ~ e r  p&rson,,tuas : 2 l  gmsi The. average . : 

figure. 'was' j j% 'of t h e  NRC allowances of ' 5 6  :gms, : S*. sqb jeCts o r  100% were. . . .  .. . . . ,. : belbw allowarices. . . .  . . .  . . . . .  :.. 

For six male and female subjects, 10 t o  12 , ,yea~s  .of, age9,,,the range 
was fi;om ' 2 l t o  52 gms,,; and t h e  average per  ,pers,o,n was 3 0  gms; The., &r%ge 
f igurewas  43%'0f the'NRC allowances of 6.9 gmso ~ i x s u b j e c t s  or.. 100% were 



below allowances. 

For t h r e e  male subjects, U t o  15 years of age, t he  range was from 
17 t o  48 grns,, and the average per  person was 28 gms, The average f igure  

'was 31% of t h e  NRG allowances of 89 gas, Three subjects or 100% were below 
allowances, 

, . . .  . . For th ree  female subjects, 13 t o  15 years of age, t h e  range was 17 
t o  '3n-gms,, and the .  average p e r  person was 25 grns, Theaverage f igure  :was 
35% of t h e  ... NRC allowances of 72 gms. Tliree subjects or  190% .were below 
alloWances, . . .  . * .  . 

. . . . For,two. male subjects, 1 6  to 20 years of age,, the:range was from 5 
to .60 :  &,, and t h e  average per person was 32 gms, The average f igu re  was 

,. 30% of t h e  NRC allowances of 105 gms, Two subjects o r  100% were below i 
al lowances.  . . . , .  

: . . , . FOP four female. subdect s 16 tg .  20 years of a g e s  the range was from 
3 t o .  28 g m ~ ' ~ ,  and the  .average per person was 15  gms, The average f igure  was 
22% of t he  NRC allowanqes-of 67 gas, F o u r  subjects oP,J.OO,L were below 
allowances, . . 

. .. For thirty-three male subjects,  21 t o  60 years.of age, t h e  range was 
from 2 t o  95 gms,, and t h e  avbrage per person was 24 gms, , The average f igure  
was 29% of t h e  NRC allowances of ..83gms,. Thirty-two subjects or 97% were 
below allowances and one subject  o r  3% was above the.  ali.owance, . . 

. . For th i l ty -s ix  female subjec ts ,  2 1 , t o  60 years of age, t h e  range was 
. . f.&m 2 t o  50 grns,, and t h e  average per person was 23 gm.3, .The average . '  

figure. was 34$ of t h e  NRC allowances of 67 gms. Thirty-five subjects o r  
97% were below allowinces and one subject o r  3% was above.the allowance.- 

. ,.. . For eight male sub jects,-:6l t o  7 0 : y e a r ~  o f  age, t he  range was from 
3 ' t0 : .32 ;~ms, ,  and t h e  average per  person was 1.6 gaso The average f igu re  was 
24% of t h e  NRC . allowanc'es o f .  67 gms, . . Eight. subjects or  100% were belcw 
allowances. 

. , For.nine female. subje.&s,. 61  t o  70 years of agep the  range was from 
2 t o  34 gms,, and th,eaverage- per person was 19:gms, The average f igure  
was 3l+% of t h e  NRC .allowanoes of 56 gms, Nine subjects or  100,2 were below 
all.owances, 

For four female subjects,  pregnant women, t he  range was from 2 t o  
19 gmsc, and t h e  average per person was 8 gms, The average f igure  was 12% 
of the  NRC allowanoes of 67 gms, Four subjects  o r  100% were below allowances. 

. .  . 
. . 

' For eleven female subjects, l ac ta t ing  women9 t h e  range was from 10 
t o  44 gms,, q d  . the  average pe rpe r sqn  was 2 7  gms, The average f igu re  was 
32% og. the, NRd allowances of: 63. . Elcven subjects or 100% were below 
allowances, . . . .  , . 

. . 
. . , .  . 

. . 

For the t a t a l  group of one hundred sixty-one subjects, one hundred 
fifty-seven sub jec t s  ,or 97$ were below allowances and four subjects or  3% 

, .. ..were ab?ue..allowances, : . . . . . . 
: . , . . ~ 

.... . . . . .. . 



4. Calcium 

. . .  For twenty,-four male. and :female subjects , .  I t o  3 years  o f  age,. t he  
range was from 48' t o  6&7 .mgsp, a i id ' t he .  average per .person was 229, mgs? :The. , . -  .. 

average f igure  *$,. 23s. .o$ :the NRC aliow+nces of 1000 mgs, Twexity-four ; . .  ; ; .. 
subjec ts  or 100% were'below allowances, 

. .  For twelve p a l e  ,and female subjects, 4. t o  6 years of age,.. Fhe.:.range 
was from ,112 t o  621 nigs., .and the  average, per was 303. mgs, The. : ,  .. 

average ;.figure Was 30$ of  t h e  N R C  , allowanc.es of 1000 mgs, Twelve . .  ' subjects.  . . : , 

or  100% were below allowancks . . . . . . .  . . . . . 

For six male and female subjects,, 7 t o  9 years of a g e , t h e  rapge was 
from 129 to: 1028 mgs., and t h e  average per pe?pon was 534 mgs, The average, .. 
f igurewas ,53$ of the NRC a l$ovqces  of 1000 mgs. Four subjects or  67% . were . 

below alSowa!ices' and two subjects: or  33% wereabove allowances. 

. ,. . For. g*, male and ,female subjects,,  10 t o  12,:yearg of age,, , t he  range 
was from 112 t o  ,.1028~ mgs., and t h e  average per person was b86 mgs, ' The 
average figube.$a$ 40% of t h e  NRC allowances of 1200 mgs. Six subjects' or  . "  

100% wer'e below allowances. . .. . . 

For t h r e e  male subjects. ,  13. t o  15 years of age, t h e  range. was from 
188 t o  509 mgs,;..,andthe average per person was 1400 mgs. The 'average . . 

f igure  was 22% o f . t h . ~ , . ~ ~ C '  , allowances .,. of 14C,O'mgs,;, . . .  Three subjec ts 'o r  100% 
were below allo\&&s; .. . . . , . . , . , .. . . 

For th ree  female subjects,  13 t o  15 years of age, t he  range was from 
150 t o  714 mgs., and theaverage  per per~0ri:w&s.$42 mgs, Tlie average f igure  
was 34%'of t h e  NRC allowances of 1300 @gq. . . , T h r e  subjects or  100% were, 

. . . . , .. . . . . . . 
below allowances. . i i  . . . . , .  .. . 

.. . . 

For two male subjects,, 16 t o  2Q yeaqs of age,, t he  range was from 289 
t o  690 pgs,, a@, the average per person was 489 mgs. The average f igure  was. 
35% of t h e  NRC allowances of ,. 1400 ;. rng$, '%do 'subjects o r  100% were belob " 

, . ,  . . . . 
allowances. . . 

For four female subjects, 16 t o  20 .Tears of age, t he  range was. from 
191 t? 37.5. <is., and t h e  average per pkys6p ,q{$ 277 mg3. The aver,age f igure  
was 28% 6 f  t h e  NRC, aJlowmces o f  ,1000 mgs; ; your subjects  or  100% were ', 

.. ., , 
. , 

below allowances. ... . . 

For,.thirty-three male subjects, 21 t o  60, years of ,age, t h e  range was 
from 9 2  t o  I029 mgs., and the  average pe~' ,pe,rsmi was 390 mgs, The average 
f igure  was 39% of t he  NRC allowances of ,1000 mgs. . Thi~ty-two s ~ b j e c t s ' : o r ~  
97% were below allowances &d on'e subject' or 3% was above ' the  allowance, 

. . . . 
For th i r ty -s ix  female $.ibjects, .21 t 6 .60  y&ars. of age,&& range 

was'from 112 t o  799 mgs., a d  t h e  average'yper'.person was 3.63 mgs. The 
average f igure  was 36% of t h e  N R ~  allowarices' of 1000 mgs, ~ h i r t ~ - s < x  .;,. sub- 
jects  or 100% were below allowances. 

Fob eight: . k l e  . %bjects , '61 t b  70 jre& of age, t h e  range'ks from 
145 t o  768 nlgs.. , and t h e  average per person was '308 mgs. The average f i g w e  
was 31% of t h e  NRC allowances of 1000 mgs. Eight subjects o r  100% were 



. . 

below allowances. : . ,  , .  . 
/ . .. ... . . . 

F &  nine female subjects, 61 t o  70 years of age, t h e  range was from 
177 t o  662 mgs., and..f;he:average f igure  w& 375mgs, The average f igure  
was 37% of the NRCaXlowances of 1000 mgs; Nina. subjects or .  100$ were 
below. allowances.. . .; . , . . 

, . . ..% 
, , . % '  . . 

' '  For four female sub jec t s , ,  pregnant women, t h e  range was from 107 
t o  319 mgs,, and the:,&v6.rage p e r  person was 205 mgs, The average f igure  
was 2G% of t h e  NRC all&g-ices . .. of,!.l500 mgs. Four s u b j e c t s  oy. 100% were .. 

. . . . 
below allowances, ., , , . .  . .  . . . 

. . 

For eleven female subj.ects, lwtat ingwomen,  t h e  . . ,  range was from 213 
t o  ,667 mgs,, and the  average per  ~ e r s o n  was it66 mgs, The average f igure  

. ,. . .. was 23% of t h e  NRC allowances ' of 2000 mgs, Elyyen subjec ts  '?r 100% were 
. . ! below allowances, , .  . 

For the t o t a l  group of one hundred sixty-one subjects,; one, hundred 
fif ty-eight subjects o r  98% were gelow allowances and three,  subj ects..or 2% 

. . .  :. ,. . " : ,  . . 
were above  . . allowances, . . ,: . , ~ , ,  . 

. . . . 

5- 6hosph&us 
. , .  . . .  . . 

For ,twenty.-f our male and female subjecis $ t o  '3 yea r s  o f  age, the. .: 
rangi"was f rom157  t o  868 rngs.., and  the'average per. ~ e r s o n  was '404 mgs. 
The average;figure was, ,!@%.of t h e  NRC 'a'llowances o f  1000 rigs,: .. . . Twenty-four. .. . 

subjects or  100% were below allowances, 

For twelve male and female sWje&t$: $&; 6,,,yk&s df age, . the  -range. 
was from 218 t o  928 mgs i,,: and t h e  'average Qef:,pers,on.wag. . , ,. .. 572 m&o., The .., - ' '. 

average. f igure  was' 57g'of t h e  NRC' a ~ o w a n b e s  oY 1000 mgs?.. . ., Twelve..subjects . 
or lOO%were below allowances, 

. . 
For six male and ferrale sub  j&i%s j, '7 t .6  9 y6&i' of .age,' the.&nge.was 

from ,466 t o  1125 mgs, The average . f igurewi&' '6 i%lf  the..NRc aiiow+nces . .  
of 1200 mgs, Six subjects or  100% were below allowances, 

. , . . 
For six male and female subjects, 10 t o  12 years of age, t he  range 

was from 481 t o  1-745 mgs ,, and t h e  average per ,  person was :925 mgs,. The 
average f igure  was 77% of t h e  NRC allowances of  1200 mgs, Five s u b j e c t s o r . .  
83% were below allowances and one subject o r  17% was above. the .  allowmcea ,.. 

For th ree  male subjects, 13 t o  1 5  years of age, t h e  range was from 
302 t o  752 rngs,, and t h e  average per person was 552 mgs, The average 
f igu re  was 42% of t he  NRC allowances of 1320 mgs, Three subjects o r  100% 
were below allowances. 

For three female subjects, 13 t o  1 5  years of age, t h e  range was 
from 572 t o  782 mgs., and t h e  average per person was 655 mgs. The average 
f igure  was 5l& of the  NMC allowances of 1200 mgs, Three subjects or  100% 
were below allowances. 

For two male subjects, 16 t o  20 years of age, %he range was from 
673 t o  2422 mgs,, and t h e  average per person was 117% of t he  NRC al.lowances 
of 1320 mgs, Cne subject or 50% was below the allowance and one subject  
or  50% was above the allowance, 



For four  female subjects, 16 t o  20 years of age, t h e  h n g e  was from 
360 to. 1911 mgs,, and t h e  average per ,person was 867 The, average 
f igure  was 72% . . of t h e  NRC allowances bf '1200 Ggs, Two subjects, o r  '50% were, 
below': allokanses and two subjects o r  50% were. above t h e  ailowance, , 

. .  . ~ . .  . . .  .. . . . . , . 
< 

For thirty-three male subjects,  21 t o  60 years of age,. the  range . '  . ' 

was f r,w. 299 t o  1784 mgmgs., , an d t h e  average per person was 744 mgs, The 
average fi'gure was 56% of  the,^^^ alldwances of 1320 mgs. Thir ty  subjects 
or  91% were below il lowan&> . andithi-ee . .. subjects or  9% were'above a l l o w a n c e s ~  

. ..: . . . . .  . . . ,  . 
. . .  

For th i r ty -s ix  female subjects, 21 t o  60 years of age,' the  range 
was from 32 t o  1704 mgs., and the average per person was 661 mgs, The 
a v e r a g e ' f ~ g u r e w d s  50$6f t h e  NRC allowances o f  1320 mgs. Thirty-five or 
97% wer6 below iillowances and one subject o r  36 was above t h e  allowan6e. , 

. . . .  . . . . , . 
.. . , : 

. . 
For eight male subjects, 61  t o  70 years of age, t he  range'was from 

360 t o  986 mgs,, and t h e  average per person was 601 mgs. The average f igure  
was, 455% 6f::the NRC . allowances . of 1320 m @ " '  Ekght . . subjects"or100%were . . . .  

.. . 
below d.lowanoes. . . .. 

. , .  . .. . 

For nine female subjects, 61 t o  70 years of age, t h e  range was from 
313 t o  1319 mgs., and t h e  average per person was 582 mgs, 

Th$ 

f igure  was 44% of t h e  NRC allowances of 1320 mgs. Nine subjects or  100% 
. . were,below allowahces, . . , :. : . .  ' . , . . : .  

. . . .  .~ . . 

, 
For four female subjects,  women, t h e  range was from 287 , ' ', 

t o  810 mgs., and t h e  average per persoh was 451  mgs. The average f igure  ; '' 

was 25% of the  NRC all?wances of 1800 ,mgs. Four subjects o r  100% weTe ,. . . 
below 'allowan~es . . . ,. . . 

. . , .  . *  . .  ( . 
For eleven female subjects, i ac ta t ing  women, t he  range' ha s .  from . . 

597 t o  1097 mgs., and the  average per person was 8LO mgs. The average ' '  

f igure  was 47% .of the  NRC allowances of 1800 mgs, Eleven subjects or.;100% 
C C  : 

were beiow . .  . , allowances. . . ,  . . .  
. . 

For the  t o t a l  grot$ of one hundred sixty-one subjects, onehundred 
f i f ty- three subjects o r  95% were below allowances and eight sub jec ts  or  5% 

. , .. .. . . were a6o.ve allowances. . . . .. 
?' ."  . . :. 

For twenty-four male and female .subjects, 1 t o  2 years of age, t h e  
range was from 1 t o  12 rngsi,. and the average per person was 6 mgs. The 
average f igure  was 86%of  , t h e  gRC ,~l lowances of 7 mgs, Fif teen subjects ~ 

or  62% were beyow allow&ces, &id nine subjects or  38% wereabove allowances., 
L . . .  . . 

For twelve male and. female subjects,.  4 t o  6 years of age,, t h e  range 
was from 3 t o - 1 1  mgs., and ' the  a t e r age  per.person was 8 mgs. The average . . 

figure, 'was 3.00% of t he  NRC aliowiqces of'  8 mgs, Four 'subjects or  3?%were, 
below all0wanci.s and eight subject's or  67% were above allowances, 

. '  

For six m l e  and female subjects,. 7, t o  9 years.of age, t h e  range 
was from 5 t o  'I? mg$.., and'the average per person v& 10 mgs. The average ., 

f i gu re  was 100% of t he  > .  NR(: . a l~owaqces  of '10 mgs. 'Three, subjects o r  50% . ' 

were below allowahces, a i d  th ree  subjects or  50% were' above allowances. 



. , ... , 
F&: six male and female subjects, 10 t o  12 year&"of :age, the  range 

was. from 8 to.,l ,$ mgs,,..and t h e  average per person was 11 mgs. The average. 
f igure  was 92% of t h e  NRC allowances of 12 mgs, Four subjects o r  67% were 
below allowances and two subjects .o r  33% were above allowances, 

. . 
. ! . .  . .. .. . . 

' For th ree  m a l e  subjects, 13 t o  15 years of age, t he  range was' from.,-: 
5 t o  11 mgs.,. and the average per person was 8 mgs, The average f igure  .,., 

was 53% of the. 1JRC.allowances of 15  mgs, Three subjects or  100% were' below 
allowances. 

: : . .. .. . . 
For th ree  female subjects, 13 t o  15 years of age, the  range was from. 

6 t o  12  mgs.,. and the average per person was 9 mgs, The average f igure  was.. 
60% of t h e  NRC allowances of 15 mgs, Three subjec ts 'o r  100% were below 
allowances. 

. . 

For two male subjects,  16 t o  20 years of age, ' t h e  range was from 8 
t o  27 mgs,, and the  average per  person was 17 mgs, Thi average f igure  was 
ll3g of t he  NRC allowances of 15 rngs One subject or 50% was belowthe 
allowance and one subject o r  50% was above t h e  allowance, 

For four. female ,subjects; 1 6  t o  20 years of age, ; the range was from 
5 t o  17 mgs,, and t h e  average per person was 6 mgs, The average f igure  
was 40% of the NRC allowances of 15  mgso Two subjects or' 50% were below 
allowances and 'two scb jec.ts or 50% were above allowancesa 

,,, . .  :, . .  
For thirty-three x r t h  sub jec t s ,  21 t o  60 years of ags,  t t ierange was-, 

from 4 t o  19 mgs,, and t h e  average. p e r  person was 10 k g ; '  The average , .  :, 
f igure  was 63% of the NRC allowances of .U:nigs. Twenty one subjects,  o r  ., . . . 

64% were below allowances and twelve subjects or  36% were above allowinces, 

For t h i r t y  six female subjects, 21 t 6  60 years  of age, t h 6  Gnge . . 
was from 4 t o  18 mgs,, and the average Was 10 rigs, The average figure was. ; . .. 
83%.,of t h e  NRC allowances of 12 mgs, Twenty four subjects or  67% wece . I . . .  
below allowances and twelve subjects  o r  33% were above allowances, 

. . 

, : For eight male subjects,  61  t o  .70 years of age, t h e  range was from . , 

5 t o  1 5  rags,, and t h e  average per person was 8'mgs,, The average f igure  . : .. . 
was 67% of t h e  NRC allowances of 12 mgs, S ix  subjects o r  75% were be1.0~ . . 

a l l&Aces  and two subjects or  25% were above allowances. 

For nine female subjects., 6 1  t o '  70 years of age, t hk  range ;a; f r . 0 ~  
5 t o  20 mgso, and t h e  average per person was U mgs, The'average. figure' . ,. 

w a s  92% of t h e  NFtC allowances of 1 2  mgs, Seven subjects c r  78%. were:below. .:.: 
. :  . .. 

allowances and two subjects o r  22% were abbve allowancesb 

For-four female subjects, pregnant women, , th6 rangewas from $ t o .  . , 

10 mgs,, a n d t h e  average per person w a s 7  mgs, The averagef igure  was 47% 
of t h e  NRC allowances of 15 mgsa Four subjects or  100% were below allowances. 

For eleven female subjects, l ac ta t ing  women, the  range was from 7 t o  
17 mgs,, and the average per person was 12 mgs, The average f igure  was 80% 
of t h e  NRC allowances of 15 mgs, Eight subjects or  73% were below allowances 
and th ree  subjects or  27% were above allowances. 



For the  t o t a l  group of one hundred sixty-one subjects, one hundred 
f i v e  subjects o r  65% were below allowances and f i f ty -s ix  subjects o,r 35% 
were ~a,&ve~::;~ow5nces + ... 

. . . . . . . . . . .  ,1 . . .  . . . . . . . . .  . . . . 
. . . . .  ., . . . . . .  . . 

. . .  . . . .  . . .  viia&n . ? ,  
7. . . . . . . .  

. ,,: ." .... . . . . .  

For twenf,y-four male and female subjects, 1 t o  3 years of age, t h e  
rangeSwas 'from'29 t o  6569 I, U,, and the avei-age per  was 140.4.:1.: U,., ,.: 

The aversge f i g y e  was 70% of t he  NRC allowances of 2000 I: U. Twerit;~', . :. 

suGje~ts ' "br  83% were below allowances and four subjects or  17% weee above., :. , ' .  . . . .  > .,: 
allowances. 

, .  . 
. . . .  For twelve male and female subjects, 4 t o  6 years of +ge,'th6'rat)ge,. ; 

was fro$ 52 t o  9346 I* .  U., a n d t h e  averilge, per person was 2019 I; U. . The .. ' ~ ,  

average 'figure ivas 81% of t h e  NRC all'oimnces' of 2500 1 .  U; Ten kubjec$s.,.or: , .. .. ;. ., . . ~ ' 

83% were below allowances and two subjects or 17% were above allw&nces. 
. . .  . . . , . . . . . .  s 

, ;  'Fpr six &ale 'and'femaie subj.+tjs;'7: t < 9  jre&';Of',.a,ge, t he  rimge : . , .! 

was"froiq ..?7 toi'.i0,23l I. U , ,  and t h e  averiigg, :p&..per&i k a i  :35Q8 I k  'U,  The', ". 
average f igu re  was 100% of t h e  NRC allowinces of 3500 I. U; Four subjects.:?: 
or  67% were below allowances and twosubjec ts  o r  33% were above allowances." 

. . . . . . . . .  ......  or s i x  maleand'jfemale subjects,10"to':12 ?eats of age, t h e  range .,, 

was from l l8  $ 0  10,230 'I, U., ?nd. the.+verage.,pei. &+nJwas. 2550'1,. U. ., 
The aGerage f igure  was 57%. of'  the;;^^^ .iillowSn+s :6f .L+500:,1. .),... . .  U ,  ' Five sub- . 

jects  or 83% were below'&llowances and one subjectct or  l?%'w& above 
allowance? ,, , . , . . .  .:. . . .  i( . : . . . . . . . . . . . . . . . . . .  . . . .  :.. .:.. . . . . . . . . . . .  ,, . . . . . . . . .  

.... . . . .  .:".. ,. f , . . . I  :. i .  . .. . .  
Pir  thcee male s<bb;je&s, ,.. . .. . l2.. t.6 '1$ . . . . . . .  'y-e&''of . . . : ,  . .ag(?~...thG :, : . . .  liange was from . . .  . . . . .  

88 t o,.i7f31 )I. U., and tKe. &$er$g@~~p@r.persop was, 901,. I,, U;: . -The average 
fig,+e was ...l$%' of the NRC ~110&&'&:..&ff;5ij& u;.. $Ef& .sbbbjects or 

. .  

were below allowances. . . .  , .  . .; ) ; :  . . .  : . %  . , : ;  ... 
, , . . . . . . . . . . . .  . . . .  . - . . 

. . .  . . . .  . . . . . .  . . . . .  . . . . . . . . . .  > . . . . . . . . . . . .  . . 
F0.r t h r ee  female sub jet$?, ::13,'to s ' o f '  age, t h e .  range was : ~ . ? :  

from 79"to'824 I. U., and t h e  average per per'S%.was , 3 3 2 I : U j  !!he average' !:..: 

f igure  was 7% of t h e  NRC a l l o&ices ' o f  5000 I; 'U. ~ h r e e  subjects or  100% "' 
were..below . . . .  a l l y a n c e s ,  , . . . ,  . . 1 .  . . . . . . . .  . 

. . . . . .  . . .  ~ . . ,  . . .,;: . . 
. . . . . . . . . . . . . . . . . . .  .~ . I. . , .  . ,.. . . . .  
t,y? mdlt--s&ject6, :'16 t 0 . 2 6  .years' of age, t h e . F a n & y a s  hi'. . . . . . .  ; .,, . 

140 t0:3i581. 'u. ,  .and the  average,.pel' person w q  1799 I; U,' ' Tn$'.a.;-Gcage., . . , 
f igure  was 30% of thdNRC allowanzes of '6000'1. UL One subject  & 50% i&s'". ' 

below ...I., t he  a&low+,ce, and one subject or 50%was above the  a l l s ~ j a w . e ~ ~  
. . : . . . . . .  . . . . . . .  . , 

. - ;. . , I' . , :: or  four.female'sutjjects, 16 t o  20 years of age, the  r a ~ y . j . m s ,  f r9m' , : -  . . . .  > ..... ...... . . 
138 'Yo2853 I. '. U., and tiie average pef Eerson was 1119. I, U,, Tiia a;"ep+ge , - . . 

f igure  was 22% of theNRC allowances.of 5000 I, U. "FOG subjects  or  '100% " 
were below allowances., ., . . . . . . .  . . .  . . .  . . .  : . i  "' .,. . . . . , . :  , . .  , .. :/:. . . , . . , . , . . 

. . .  . . " . : .  ..<. . . . . . . . .  .. ... . .  , ,' . :*, . ,; . ,,, .... ." th'i'rt.9 t h k e  :male.subj.c&i, 21 t o  60 &qcs o f  age, t h e  ;&&e ,, .: . , ' . . . . . .  . . . . . . . . . .  
%is' Prom '83 ' t o  '12,067 I;  U., arid 'the average ljer person was 1307 I. Vi  The ' '  
average f igure  wag . . . . . . . . .  26% of the ,  NRC allowances o,f 5000 I. U. . T h e t ~  subjects 
or  ?.9.~% . . . .  ,,$$=e $,&low al1owGce.s &nd three  'syb je&s o r .  9% were ~b&ve'  ' a l l 6 ~ a q e s . .  . . . . . .  . . . . . .  .:. . . : .  . . . . , . . . .  I I : . . . , . . . . . ~ 

. . . . . . . .  . . . . .  , . . . .  . . 
:.: :>:. ' ::.: ."' . ! . .  .c,. 

F O ~  t h i r t y  s i i  f &he s&&ts, 21 t o  @ ,of a&. t$e .ran.& . . . . .  ..;, ' .,. ;'. .:. 
was from 72 t o  10,231 I, U,, dridd''th& average per 'person wis'1521i I .  U. 



Tine average f igure  was 30% of the  NRC allowances of 5000 I. U. Thirty- 
two subjects  or 89% were below allowances and four subjects or 11% were 
above allowances. . . 

. . . .  . . . . .  . . .  
For eight male & b j e ~ t b i  6 1 . t o  70 years of age, t h e  eange was from 

714 t o  1865 I, U,, and the average per person was 436 I,: U, Theaverage 
f i g w e  was 9% of t h e  NRC allowances of 5000 I, U, Eight subjects or 100% 

. . .  
were :.. ,.. below allowa'hces ,' 

, . . . .  . . 
. . .  . . . . , . . For nine''fema1e subjectkg 61 t o  j0   ears o f a g e j  t h e  range was from .. 

82 t o  7231 I, U,, and tbei aberage per person was1375 I. U, The average - . . 

f i g u ~ e  was 27$ of t h e  NRC allowances of 5000 I, U ,  .Eight suk jects  or  89% 
were below allowances and, one subject or  1.1% was' above t h e  allowance, ,. . . . . .  . . . .  . . .  . . 

, . 
For f o& female' iubjects ,  pr&&nt women, the  range was from 209 t o .  

1730 I, U,, and t h e  average per person was 1040 I, U, The average f i g u r e  - 

was 17% of t he  NRC allowances .,of 6C00 I. U, Two subjects o r  50% were below 
allow%nces and 'two, subjects or  50% were above 'allowances. . : , . 

. . .  . . . . . . 
, . .  . . 

For eleven female subjects,  l ac ta t ing  women, t h e  range wasfroni 148. 
t o  8693 I,, U., and the average j e r  person was 2499 I" u0...The average f igu re  
was 31% of t h e  NRC allowances of 8000 I, U, Ten subjects o r  91% were b.elbw 
a l l o w ~ c e s  .. . . and one subject o r  9% was above t h e  allowance, 

.. : ' . :,>; . .  '4 .. $ 

' 

For t h e .  i o t a 1  group of,: orie hundred,.iixty-one subjects,  one hundred 
for ty  subjects o r  87% were below allowances m d  tw$nty-one. subjects or  13% 

. . , .  . . . . . .  were abcve allowanceso ' : . .  

.. , .  , . . ... , . . . .  
8. ~ h i a & e  . . .  . . . . . . . . . . .  : 

a  or & r e n t y - f o ~ m a l e  and female subjects,  1 t o  3 years of age, -the 
range was from 124 t o  1192 mcgs,, and the  average per person was 503, mcgs ti 
The ,+veTage f igure  was 84% of t h e  NRC allowances of 600 mcgs. Eighteen 
subjkctg-be 75% were below allowance; ' a d :  six o r  '25% were above allowances, 

. . . . . . . . . .  . . .: . , . . 
F O ?  t&l& male andfimal6 s'ubjeits, 4.t;  6 y e a r s o f  age, the  range.' 

was from 380 t o  1064 mcgs,, and t h e  average,:per person was 6G2 mcgs,, The. 
average f igure  was 80% of t h e  NRC allowances of 800 mcgs. Nine subjects or  
75% were . . below a'Uowances, ind three '  ox3 25% were above a l l o ~ r i c e s ,  

. . .  . . .  , . 
,. . . 

For s i x  male 'and female sub jec t s ,  7 t o  9 years of age, t h e  range 
was from 284 t o  1259 mcgs,, and t h e  axerage person was 631 mcgs, The ' . 

aye rage f igwe  was 63% of t h e  NRC allowances of 1000 mcgs, Five subjects 
or  83% we1y:belo~ allowances and  one subject ' o r  17%was 'above t h e  allowances. 

. . 
For s i x  male &d female subjects, 10 t o  12  years of age,  t h e  r&ge 

was from 417 t o  1221 mcgs,, and the'aderage pei' personwas 801 mcgs, 'l'he 
averagef igure  was 67% of t h e  NRC allowances of 1200 mcgs, Five subjects 
or  : 83% were below allowances. and ' one sub j'ect or 17% was dbove t h e  allowance, 

, . .  . . .  , . . . .  . . .  

For three male subjects, 13 t o  15 years of age, t h e  range was from.: 
377 t o  14.35 mcgs,, and the  average per person was 939 mcgs, The average 
f igure  was 63% of the  NRC allowances of 1500 mcgs, Three subjects o r  100%: 
were below allowances. 

. . .  



For th ree  female.,subject.sts,,~.l~ t o  15 years of $ge, .thera,nge was f r p  
708 t o  772 mcgs., ' i n d t ~ e  average p e r  person'.was ,745 mcgsb .:.The werage 
f igur3 was 57% 'of t h e  NRC all6wances of 1300 mcgs. Three subjects or  109% 
were below allowances. 

. . . .  : . .  ) . .  : . ,  . . . . . 
. . .  

For two mile subjects ,  l6 ' to .  20 years of age, t he  rapge was from.72$,* 
t o  21.09 mcg?,, and t h e  average per. person was,, 1415 mcgs, The average f i g y e  
was 83% of t he  NRC allowances of 1700 mcgs. One subject, o r  50% was below t h e  
allowance and one subject o r  50% was above t h e  allowance, 

. . .  , . .  .. . . ?  
. , . .:., ,.:. " ! '  . # ' .  

, F3r fouk 'fe&ld subjects, 116 t o  20 years pf 'age., the  . range . T&; ;fr? 
4 5 2 t o  1021 .mcgs,, and t h e  average per person was8Ol:mcgs, The ab.wi.ge,- 
f igure  was 67% @f t h e  NRC a l l & m c e i  of 1200 mcgi, ;Four . . . . . . . . . . . . . . .  sub jec t s  q'r ., ... 100% 
were below &llowan&s. 

. . . . . . . . . . .  . . .  i.' . . . ,  . . . I . .  " V ; ' :  

l ? o r  t h i r t y  %ee' male subjects, , 2 1  :',,.." t o  &$i~ars-.qf age, , t h e  ,range . . : ., : 
was from,. 431 60 2045,,mcgs,, and t h e  averagq 'per person was 91r(+,mcgg, The ; 

a&$age f igure  was 63% o f  t he  NRC allowances o f .  1500 mcgs. . Twenty ,e igh t .  ., . ., 

subjects or  85% were helow allowances &d f ive  subjects or  15% were above 
allowances, !. . ,.!: . . . . .  . . . . . . . . . .  . . . . . .  . , '. 

. . . . . . . . 
/ , .  .: .. : 

. . 
For t h i r t ~ s i x  female  subjects, 2 1  $c 60 y<+rs:,oB age, <he range :: >. .<  

was from 296 t o  2090. mcgs,,'$d the average per perwn was 709 mcgs., . The: 
average f igu re  was 67% of t h e  NRC allowances of 1200 mcgs, Thirty one o r  
86% :were below allowances, ,and.,five subjects or  U+$,,.weye .ab~y,e~allowances. 

. . . . . . . . . .  . . . .  , . ,  : ., ,>.. ,.: , . . . .  . . .  . . .  . . . . 

For' e ight  male subjects,  61  t o  70 years i f  age, t he  ,range was :from:-.. , 
44.7 t o  1875 mcgs., and t h e  average per person was 839 mcgs. The average 
f igure  was 70% of t h e  NRC allowances of 1200 mcgs. Seven subjects r 88% ; . 
were below allowances and one subject or  12% was above t h e  allowance, 

. . . . , ,. 

For nine, female . . sub je&s, 61 t o  70 '.years of age,  ' t h e  range. I& fyom, 
345' t o  .,&+91r mcgs., a*. t h e  average per persdnwas. 683 mcgs, :The, avenge  
f igure  .was'68% of t he  NRC allowances of 1000 .mcgs. Eight subjects. .or 89.g.. , 
were'6elow allowances and' one subject or  11% was above the  allowance, 

. . .  , .  . . . . . .  

For f 6ui:female sub j ec t sg  pregnant .women, t he  range was from 546, t o  
933 mcgs,,, and t h e  average per p&rson,was 718 mcgs, The -average f igure  ...... 

was 48% of the,NRC allowances of 150.0 mcgs. Four subjects  o r ,  . . .  100%. were . . . .  
below allowances, 

) 
. . . . .  ...... . . . . . .  . . : .  . . . .  

elev6n female subjects, l ac ta t ing  women, t h e  range . . . .  was -from, 121 . . 
t o  1910, mdgs ,, and the, average per person was 876. mcgs, The av:erage. f i gu re  
was 58% of t h e  NRC. allowekces of 1500. mcgs. Ten iubjects  , .or: . %t%; w§6&..belau ... : 

illowandes and one subject '6% 9% was above t h e  all6wance'. 
. . , .  . . .  . . 

Fbr the.$c&al g&lp of one hund&i .i&ty-on& !subjects,, one: hbnd~ad .. : 
t h i r t y  s i x  sub j&s er. .85%..wer$ below a l l o ~ & ~ s , a & l  . . twenty-f,iya.:s.~ject:s. . . ., 

or  15%. were . , abbbe ..,. aI,lqwances. . . . . . . . . .  :.. . .  
, . .  . . 

9. Riboflavin . . , . .  . , . . . . . . . . , . ~  . 
. . . .  . . , . .: ,>.r <., ; y .  . . ... \ 

- . For twenty-four. male, and female. sub j'ects, 1 t o  3 yeag$:of age, t h e  . i , .  
range was from 99 t o  964 mcgs., and the average per person was. 409 mcgs, . The 
average f igure  was 45% of t h e  NRC allowances of 900 mcgs. Tkenty-khree 



subjects or  96% were below allowances and one subject or  l& was above t h e  
allowance, , ' . . . . . .  , .  . . . 

. . .  . . . . . . . .  . . .  . . .  

Fortwelve maleand female subjects, & t o  6. years of age, t h e  range : 

was from 221 t o  700 mcgs,, and t h e  average per  person was 439 mcgs, The 
average f igure  was 36% of t h e  NRC allowances of 1200 mcgs, Twelve subjects 
or  100%.were below allowances. . . 

. . .  \. ' 
For six male and female subjects, 7 t o  9 years of age, the  range 

was from 365 t o  863 mcgs,, and t h e  average per person was 563 mcgs, The 
average f igure  was 37% of t h e  NRC allowances of 1500 mcgs , Six  subjects , 
or  100% were below allowances, 

. . . .  . . , . .  , . 

. . .  For six male and female subjects, 10 t o  12 years .  of age, t he  range :, 

was from &71 t o  831 mcgs,, and the  average per person was621 mcgs, The :.: 
. . . . .  averagetfigure was 3b% .of t h e  NRC allowances of . 1800 mcgs,. S ix  subjects , . .  

o r  100% were below allowances, 
. . . .  .: . . . . .  . . . . 

For three male subjects,  13 t o  1 5  ,years of age,  t h e r a n g e  was from:. . 

. . . .  320 to '877  mcgs,, and t h e  average per personr was ,622 mcgs, The average ; .  
. . .  f igure  was 31% of t h e  NRC aLlowancesof 2000 .mcgse:. Three subjects o r  .loo% : 

were below allowances. 
. .  i. . . .  . . . . . . .  . . .  . . . . .  . . .  , '. 

.For  three female  subjects, 1 3  t o  1 5  years of age, the range was 459 
t o  653 mcgsi, and. t h e  :average p e r  person was 568 mcgs ,, The average f igure  . : 

was 28% of t h e  NRC allowances of 2000 mcgs, Three subjects or 100% were .: : 

below allowances. 
. . .  . . . . .  . . . . . . . . . . . . . . . .  . . .... i . '  . . .  ~. .: . . . . 

. . . . .  . .  For twoma1.e subjects., : l 6 , t o  20 o f .  age,:the r?ange was from 
684 t o  1583 mcgs .., .and:.the- aveimge per ..person was 1133 mcgs* . The average. , 

. 

f igure  was 4-5% of t h e  NRC allowances of2500 :megs. Two -subjects o r  100%. . , : 
were below allowances. 

. . . , ... . . . . . . . .  , . . . . . . .  . . 

For four female subjects, 16  t o  20 years of age, the  range' was f rom, . .  
458 t o  832 mcgs,, and t h e  average per person was 637 mcgs, The average :;: 

f igure  was 35% of t h e  NRC allowances of 1800 mcgs , Four subjec ts  o r  ..loo$ . ., 

were below allowances. 
. . 

! i .. ,' 

. . . . .  Fox thir ty- three male sub jacts,  21 t o  60 years of age, t h e  range 
was from 367 t o  1477 mcgs., and t h e  average per person was 726 mcgs. The.. 

. . .  average f igure  was hO%of t h e  NEC allowances of 1800 mcgs, Thirty-three. 
subjects or  100% wore below allowances. 

', 

For thir ty-s ix  female subjects, 21 t o  60 years of age, t h e  range 
was from 375 t o  1318 mcgs,, &d ' the  average per  person was 648 mcgs, The 
average figure was 43% of t h e  NRC allowances of 1500 mcgs. Thirty-six 
subjects or 100% wem below allowances, 

For eight male subjects, 6 1 t o  70 years of age, t h e  range was from 
351 t o  1150 mcgs,, and the average per person was 619 mcgs, The average 
f igure  was 34% of t h e  NRC allowances of 1800 mcgs. Eight subjects or  100% 
were below allowances. 

For n i ~ e  female subjects, 61  t o  70 years of age, t he  range wa5 from 
383 t o  958 mcgs,, and t h e  average per person was 550mcgo, The average 



f igure  was 37% of t h e  NRC allowances of 1500 mcgs. Nine subjects . . o r  100% 
were below 'allowan&es, :: !: :. ~ 

For four female subjects, pregnant women, t h e  r a g e  was from 262 
t o  770 mcgs,, and the.average. par person'was 485 mcgs; The average f igure  
was 19% of t h e  NRC allowances of 2500 mcgs, Four suyjects or  100% were 

. . . . below allowances. . . 
. . 

For eleven female subjects, l ac ta t ing  women, t h e  range was from 
384 1.293 mcgs . , ~d the average p e r  person was 786 rncgs. The -average 
f igure  was 26% of t he  NRC allowances of 3000 mcgs. Elevensubjekts or-'100% 
were belovj. aHowances:, 

.... . , . . . .  

For t h e  t o t a l  group of one hundred sixty-one subjects, one hundred 
s ix ty  or 99% were below allowMces and one sub jec t  o r  1% was above' t h e  . . . .  . . . . .  allowance, . . 

, . . . . . . . 

10. Niacin . . . . 

For twenty-four male a n d  female subjects, 1 t o  3 years of "age, t h e  
range was from 3 t o  I/.+ mgs., and the.-average per person was. 11 m ~ s ' ;  The "' 

averagwfigure was 180% of the  NRC allowance; of 6 mgs, EL&!. s?ibbjxts or  
33% were below allowances and sixteen subjects or  67% were above ali&&ces'l 

For twelve :male and female subjects, .,!+:to 6 years,.of age, t h e  range 
was from 6 t o  16 rngs., and t h e  average per  persbn .was 9 T G ~ O  ' ?'!I@ awrage  ,. 

f igure  was 112% of t h e  NRC allowanaes of 8 .mgs, ' 'Five si:.bjzits o:: &2% were ' 
, .  . 

below allowances and seven subjects or 58% were above allowali<;:;es, 

For six male and female subjects, 7 to.; 9 y e a r s  of age, t h e  ral;ge 
wasfrom:M.t;o 15 rngs,, and t h e  average per person was 12 mgs,. 'The average 
f igure%as 120%:..of' t he  NRC ;allowances of LO mgs, Six subjects or 10O%were 
above allowz~ces.  . . . . .  

. For s i x  male. and female subjects, 10  t o  12 years of agg9 t h e  range 
was from. 9 t o  X7 mgsb, and :the average per  person was 12  mgs, The'.ave~age,: 
f igure  was 120%'.of t he  NRC allowances o f  10 mgs, Two subjects o r  33% were:': 

. . . . . . . . . . . . .  . . .  below allowances and four subjects or 67% were above allowances. . .  

For three male'subjects., 13 t o  15.:years :of age, t he  range was 'from 
9 t o  1 8  mgs., ana t h e  average per :pel?san was 13mgs, The average f igure  ' . 

was 87%.bf theNRC allowances of ~l5:-ngs,. Two. subjects or  67% were 'belbw': '. ' 
~. . . .  allowances and one subject or  33% was; above, t h e  alhwance. 

F o r  t h r e e  female.%& jects, l.3 to.:15 years bf  a g e , t h e  range was from 
11 t o  l.4 .mgs,, and. the:average. per person-was 12 mgs, The average: f igure '  
was 92% -of t;he:%RC ..allowaces o f  3 3  mgs, 1.: Two su6 jects  o r  67% were 'below': 

. . allowances and one subject or  33% was above the .  allowance, . . 

For.twpmale .'subjects, 16 t o  20 yeses of ,age, t h e  range was f ~ o m  9 
t o  25 mgs.; and the average per :personwas: 17 ags, The average figure- was 
100% o f .  t h e  :NRC allowarices . of 17 .  mgs. ' One --subj ect  0 ~ 5 0 %  was below , . the .  
allowance and one subject or  50% was above the  allowance; - . '  

' . 



. . . .  . . 
, . .., . . , ,. . . . . ! .. : 

For fbur female sib3ects, 16 . t o  20 years 'of age, t h e  range..&s.. . . . .  ,..:I,: 
from 8 t o  12 mgs.,, and t h e  average.pkr person was 10 mgs, The,.$verage . .,. . . . . .  

f igure  was 83% of the NRC allowances of 12 mgs. Three subjects'  o r ? 5 %  
were below allowances and one subject  or  25% was above the  allowance. 

. ,  . : .  . . , .  ,. . 
. . . .  . . 

For thir ty- three male subjects, 21 t o  60 years of age,,' t h e .  range : 

was from 7 t o  hO.mgs,, and the  average per per'son was 13 mgs, ' ~ h 6 ' a v e r a g e '  
f igure  was 87% of t h e  NRC allowances of 15 mgs, Twenty-three subjects 
or  70% were below allowances and t e n  subjects or  30% were above allowances. 

< , A .  . . , .  

For thirty-six. female subjects, 21 t o  60 years of age, t h e  range- ::..,:~ 
was from 7 t o  20 mgs,:, and t h e  average per person was 12  mgs, The average: .. 
figure was 100% of t h e  NRC allowances of 12 mgs, Seventeen subjects o r  
47% were below allowances and nineteen or  53% were above allowances. . . 

. . . .  ~. . , .  

For eight ,male subjects,  61 t o  70 years of age, t h e .  ?ange was from : 
8 t o  1 5  mgs,, and  t h e  average per person was 12 mgs, The average f i g u r e  : . . 

was 100% of the  NRC allowances of 12 mgs. Three subjects o r  38% were below 
allowances and f ive  subjects o r  62% were above allowances , , . ,  . . : ., ... . . .. . 

. . . . .  

For nine female subjects,  61 t o  7 0  years of age, 'th8::range was from 
7 t o  15 rngs., and the  average per person was 10 mgs, Ttie average f igure .  .. .: 
was 100% of t he  NRC allowances of 10 mgs, Four subjects or I+&% were 'below 
allowances and f ive  subjects or  56% were above allowances.,; . .  . : ., . , . , ., . , . :;,. 

. . 

For four female subjects, pregnant women, the. range was from 6 .  t o  W : 

mgs., .and, t h e  average. per person was 8 mgs. The averago f igure  was 53% of :: 
t he  NRC allowances of 15 mgs, Four subjects..or 100% were below allowances.' 

. . , . .  

For.:eleven,:.female subjects, l a ~ t a t i n g : . ~ d r i $ ~ ,  : t h e  range.: w a s  from 10 :+. 

t o  21 mgs,, and t h e  average per person was 16:mg~,  The.+v&rage f igure  was- .. ... .'. 
107% of t he  NRC allowaqces of 15 mgsa Five stiijje6ts. or  45% were. . below . . ...ii.:. 
allowances a* six subjects or  55% were a b o v e " ~ l l o ~ a n b 8 s ~  " '  

. . . .  . 
. . . , r  

. F o r  the t o t a l  group of one hundred one subje6ts; s$y.enSy-nine sub-. , .. 
jects  o r  49.g were belot3 allowances and eighty-two subjects'  , . 0 ~ 5 1 %  . . were '. 

above allowances. .. . 

11. Ascorbic Acirt 
:,. .~ .: 

For,twenty-four male and female subjects, 1 t o  3  ears of ,kge,'the.. . , 

range was from 3 t o  114 mgs.,;.arrd::. t he  average per person was 20 mgs,.:   he' . , ,  

average f igure  was 57% of t h e  NRC allowances of 35 mgs, Twenty subjects 
or 83% were below allowances and four  subjects or  17% were above al1,owances. 

. .  - 
. . .  . . . .  . . .  . ,  . 

For twelve. male and female subjects, 4 t o  6 years of. age,: t h e .  . rdtige.. .. .:: 

was from 1 t o  78 mgs,, and t h e  average person was 30 mgs. The ave rage  . . : . . ;. 

f igure  was 60% of t h e  NRC allowances of 50 mgs, Eight subjects or  67% 
were below allowances and four subjects or  33% were above allowances, 

. .  . . . 
. . . . .  

For six male and.female subjects, 7 t o  9 years of age, t h e  range - . 
was from 5 t o  47 mgs., and t h e  averageper  person was19  mgs. The. average. 
f igure  was 32% of t he  NRC allowances of 60 mgs. S ix  subjects o r  100% were 
below all.owances . 



For six. male. and female subjects ,  10. t o  12  years of +ge, t h e  range 
..... was from $ . t o  57 mgs,@'. and t h e  average .perperson.was 26.11&:~ The average 

f igure  was 35% ~ f , ,  the. NRC allowances of 75 mgs, . 3 . b  subject's or  1W% wer&: ::-; 
below al&~wances. . . , ,: ; ; . . . .  ,.. 

For. th ree  qlale subjects, 13 t o  15 years o f  age,, the, range was. from 
6 t .o  88 mgsnp a n a . . t h e  av.erage per person was 33' mgs;,. The .average f igure .  : .  

was 37% of  t he  NRC . . . . . . . .  ;auowances of 90 mgs, Three subject; . . or WO% were ..:; . 

below ailowancks, . $ .  . , . , . . .  . , . . . . ~ ? .  . , . , 

For th ree  female ,subjects, 13 t o  15. years .of age,. the., range was 
from 3 , t o  9 .  mgs ,z';,i and: t h e .  averaga. per person was 6 mgs, , The average figuce 
was 7%. of t h e  NRC a l l ~ & c e s ' o f  . . '80 mgs, Three subjects o r  100% were below 

.. . allowances. . , : : . . .% . . .  

For t w a  ,m;e subjects, 16 t o  2 0  years of age, the. range was from 8 
t o  32.,mg~,, and the  average per person was 20hgs.  .   he average f igurewas ,. ::. 

20% of ; the NRC allowances of 100 rngs?. Two~sqbj,eets or. 100% were below ; ; 
allowanc&s, . . ~ . , .  . . .  . . . . . . 

For f our female subjects, 16 t o  21) years .of age, the range ,from 7 
t o  47, .~ugs.~ and t h e  average per person was 1 0  mgs, The average f igure  . . .  . . 

was. 12$.'&f- t h e  NRC , . allowances .of 80 mgs. . . . . .  Four subjects o r .  . 100% . :were below 
allowances. ,. . . .  :- i ... . . .  .... 

For, th i r ty- three male subjects, 21 t o  60 years of age, t h e  range 
was from 3 t b  88. mgs,, . a n d t h e  average per  persin,w;i'sllr. mgs. The average 
f igure  was. 19%. of the..NRC all0:wances of 75. mgs. . Thirty-two subjects or  
97% were below allowances and one subject or  3% was above t h e  allowance, 

. . . . . . . .  .... . . 
F& thi&y-six . ; .  . &male subjects, 21 t b  60 years .  of age, t he  range Y .  .; 

was f rom4  t o  8.8 mg.@,,:.and the  average per  person was 13 mgs, The' average"  : 
f igure  was 18% of %he IfRC allowances of 70 .%so Thirty-five s u b j e c ~ s : o r  . . . . . . .  97% 
were below allowances 'and one subject or  3% was above the  allowance, 

. .  .< . . . . . .  .. ,:. , . , , ,  :.,. , : ., . . . . .  
. Fgr...&&t male sub je&, b i ' t  b 70 of a & . t h e  range 'was from.. 

7 t o  34 &s,,'&d t h e  average per person was 11 $so The averagef igure  
was 15% of t he  NRC allowances of 75 mgs, Eight; subjects or 100% were below 
allowances. . ; .+ . . . , 

.* . . .  

. . ,For. nine f.qmale,.sub jects,  61 : t o  70 years of .  age,.,t)le range was from 
. . . . .  . 4 t o  32 hgs , ., and the .average. per person was 13 mgs, The average f igure  

was 18%. o f . t he .  NF$..allowances . . .. of T/O.'mgs, Nine subjects , .  . or  100% were below . , 

. . . .  . . . . . . . . .  allowan.c.es . . . . . . . . . . . .  . . . .  ..: ... 

. For four female subjects, ,pregnant women, , the  range was Srom.6. t o  
18 mgs.,, and..the average per ~ e r s o n  was 9 mg& The average. ff&re waq 9% 
of t he  NRC '~l low+nces of.lQ0 'm&,,., Four s u b j e c t s  or 100%'were..beiow . . I .. ,.. . . . .  .... 
allowances. . . . . . . '  . : . . . . . . .  . . . . . .  . . .... . . . . . .  :. ' .  , . . . . ~ . ., . 

For ,eleven female .$vbjqct.s, lac$a$ipg. women, t he  range was f;cwm 5 
t o  71  &so, $d t%6.:;average per.,pkriob w+s'l?'m&k, The civ6rkge f igure  . . 
was ll% o f  th.~,.,NRC..,allbyan~es of , .... > 450 mgs, . . . ~ l ~ ~ z i :  . :  . . . subjehtt;~! i .. , or: . 100% we're.: . . . . .  . . . .  
below allowancesi ' ' . . . . . . . . . . . .  . . . . . . . .  . . . . . . .  . ;  



For the t o t a l  group of one hundred sixty-one subjects, one hundred 
fifty-one subjects o r  94% were below allowances and t en  subjects or  6% 
were aSove allowances. 

Table 4 s h a r i z e s  the: d a i l y  quant i t ies  of various nutr ients  per 
person and comparison with National Research Council Allowances of children 
and adul t  male subjects  of Majuro Village, Majuro Island, Marshall Islands. 
There were forty-eight children, males and females, and forty-six males. 
There were twe:lty-four ma.1.e and female children between the ages of 1 
through 3 years of age; twelve male and female children between the .  ages 
of 4 through 6 yeac!; of age; six male atxi female cMldreil between t h e  ages 
of 7 t o  . $  yesas of ap3; a i l  six male and female subjects between the ages 
of 10 thmugh 12 y e ~ x  of age, . . 

. , . , 

There w r e  fcrty-six male subjects, There were three su3jects, '13 
through 1 5  yeam of age; two subjects, 16 through 20 years of age; t h i r t y -  
three subjects, 21 t o  60 y&al.s; eight subjects 61 through 70 yyars, : 

, , .  , ) .  . . 
, .  . 

The average h t a k e s ,  NRC allowances, percent of al?owan'cbs, :percent 
of subjects below a'lioyw&ices, for  calories,  protein, f a t ,  calc!:mi, phosphorus, 
iron, vitamin A, thiamine, r ibofiavin,  niacin,  a n d  ascorbic ab5.d a r e  given. 

10 CHILDREN 
. . 

a. 1 t o  3 years of agz 

For twenty four  males and females, 1 t o  3 years of age, t h e  da i ly  
quant i t ies  of various nu t r ien ts  per  person and comparison with t he  NRC 
allowances a r e  summarized here: 

1. Calories: average intake was 823 calories,  which was 68% 
of t h e  NRC allowances of 1200 oalories. Ninety-two percent of t h e  subjects 
were below al l~wances.  

2, Protein: average intake was 26 gms., which was 65% of t h e  
NRC allowances of 40 gms. Eighty-eight percent of the  subjects were below 
allowances, 

3 Fat: average intake was 13 gms., which was 39% of t he  NRC 
allowances of 33 gms. Ninety-six percent of t h e  subjects were below allowances. 

4 .  Calcium: average intake was 229 mgs., which was 23% of t h e  
NRC allowances of 1000 mgs. Cne hundred percent of t h e  subjects were below 
allowances. 

5. Phosphorus: average intake was 404 mgs., which was 40% of 
the  NRC allowances of 1000 mgs. Forty percent of t h e  subjects were below 
allowances. 

6, iron: average intake was 6 mgs., which was 86% of t h e  NRC 
allowances of 7 mgs. Sixty-two percent of the  subjects were below allowances. 

. . 
7. Vitamin A: ' .  average intake was ,l.l+Ol+ I. U., which was 70% of 

t h e  NRC allowances of 2000 I. U. Eighty-three ~ e r c e n t  of t he  subjects were 
below allowances, 



., 

Table 4, . $ 

. . .  Dietary Studgr - Majuro Village, iklarshall islands . . ., : .. . . .  . . 

... ,.. . . .  ... . . S-,rg. of Daily Qanti6ies of Tarious Nutrients 
.... . . . - .  

. .  -p r  Person and comparison with National Research Council Allowances. ' ' jy Mary Murai . . . . .  ,.. - 
. . .  . . . .  

? . . .... . . .. --. - .  , . . j  : 

. . . . 
. . Calo- Pro- C a l -  Phos- Vita- Thia- Ribo- : Nia- : Ascorbh - . . - r i e s  kein Fat -;C&II .phorus Iron min A mine f l a v i n  ..cin-: Acid:. 

gg. - I . U .  =. mcr: - ., ": %.., 
., . . 8 

... . . . . . . .  . . . . 
6 . 1404 503 409. + .: 11 '.: 
7 2000 600 900 , ;, 6 

86 70 - 84 .&s .:L@ . f 
:.. .. . . . . . :  . . . . 

62 83 75 96 . 33 : 

Ma&es - and Females (children) 
1 t o  3 years  (24)* . . 

.. - ~ v e r a ~ e  : -  . . . . .  intake 
NRC .allowances . . . . ... 
:% o f .  a l lomnces 

' '% of- subjects 'below . I' : . 

. a l & k n c e s  . . . .  

4: t o  6 years ' (12) 
Average intake 
.NRC :$llowances.y" :: ..' 

.% of-: allowar&e5 . .$ ;; ,:-' of sab je ct-3 below . . . . ..: - all~@ances - ... . . .  .:. . ., 

' <. 7 . to  P'years : ( 6 )  2 
~ v e r & ~ e  intake.. 
NRC allowances . . 

% of allo.wances &. '63 -.87 37 . 53 61 
$ ox subjects below . . .  : 
allowances . . . . &OO 50 l o o  . 67 100 

... 
., . . . .  

, . . 10 t d ' l 2  p a r s  (6) . - .  ,. . . 

- -  Average intake. ~. 1577 6 2  36 - 486 ' .  925. 
NRC 'allowances . . .  2500 . .70 69 1200 1200 
% o f  d l ~ w a n c e s  63 8 8  43 40 

. . 
77 

% of ' sub jec ts  below : . . 
allowances 100 : .83 ... 100 100 83 

. . 

. . * Figure i n  ( ) indicate  number of subjects studied. 



~ a l o -  KO- Cal- Pnos- Vita- Thia- Bibo- Nia- Ascorbic 
r i e s  t ~ i n  Fat cium p h a  Iron minA nine f l a v i n  c in  acid -- 

Piales -- 
13 t o  15 years (3)* 

Average intake 
NBC allowances 
% of allowances 
$ of subjects below 

allowances 

1 6  t o  20 years ( 2 j  
Average intake 
NRC allowances 
% of allowances 
% of subjects below 

allowances 

21 t o  60 years (33) 
Average intake 
NRC allowances 
% of allowances 
% of subjects below 

allowances 

61  t o  70 years (8) 
Average intake 
NRC allcwances 
% of allowances 
% of subjects below 

allowances 

* Figure i n  ( ) indicate  number of subjects studied. 



. . . .  , .  . . . . . . < . : , :., . , . .  , . . . .  
.8. .~hi&&e.: @?era@ ii&k&.was. 503 mcgs., which was 84%. of 

t h e  fiRC allowances of 600 mcgs. Seventpf ive  kercent of t h e  subjects.were,  
below allowances. 

. . . . . .  , . . .  . . . . . . 
9. . ~ i b o f  lavin: '&6rage,'is?tak$ , was &9'mcg& .; . which' was 4.5%. : 

of' the '  NRC allowances of 900 incgs . Ninet&&ix percent of the:  eub j'ects ..! 

were below allowances. 
. . .  . . , . , ,  . . , . ,  . , .. I .  :. :. ..: : ." l o "  ~ i a d i n :  . a;e&$:intake . . +as l'l,.mgs,3:whioh yaa 180%:. of the,.. ,  

NRC allowance& of 6.kgs. Thirty-Chree pe$c&t of t h e  subject? were: below J 

allowances. 
. . . .  . . . . . .  . . . . . . . . . . . . . . .  : . . 

. : ' , .  . .lie Ascoibik &id: i v & a ~ e  intake was 20 m&.,,. which was 57% 
of t he  NRC allowances of 35 mgs, Eighty-three percent, of t h e  subje'ctg : ,.. 
were below allowances. 

, ~ . . . . . . . .  , . ,  . <  

h e  .&dred @&cent..if.  t h e  sibjedtsL.were l ~ e l ~ a l l o w ~ n c e s  ' fo r .  calcium 
and phosphorus wiih a l l  twenty-four subjects below allowances, Nineiy-six, 
percent of t h e  subjects were below allowances f o r  f a t  and riboflavin; 92% 
of t he  subjects were below a l l o p n c e s ,  f o r  calories;  88% .of t h e  subjects were 
below allowances ,for p ro te in ;  838: 'df t h e  subjects were below allowances f o r  
both vitamin A &d ascorbic acid; 75% of t he  'subjects were b , e low, , a l~ow~e?s  
for  thiamine; and 62% of t h e  subjects were below allowances f o r  iron. 

. . . .  . . ,  . . . , i . . 
' 1 .  only' 33% o f  the"s.ib . .  , j e c t s : ' ~ e r e ~  . . . . . .  b&w all$wan&s f o r  niacinS . I , . , .  67%, . . .  ??re 

above allowances, . . . . . . . . .  . . . .  , . ii i . . .  . . . . .  , , .. , . .;. . , . ; : 
. . 

. . . .. , . . . .  . . . . . . . . . . . . .  . . . . . . . .  
' > . .  
,..! , . " . . , '  

. . .  >,. , . . . . . . . . .  . . . . . . . . . .  . . . . . .  . . . #  
Ebr tidy& hales and ~ e m d & : , ~ ' t ' o  G'+ars of age, %he ,da i ly  quanti- 

t i e s  of var ious  'nutr ients '  per:  . . . .  paryon , ,and :comparison , . . ,  w i t t i  t he .  ~ ~ , a l l o w & c e s  
a re  summarized here: 

1. Calories: average intake &is 1096.calories, which was 68% 
of t h e  QElC allcyances of 1600 calories.  Ninety-two percent of t h e  subjects  
were b e l o w a l l o ~ n c e s ,  . . . . .  ,. : ,. . . . .  . . . .  , ,  : 

, . 
. . 

2. Protein: average intake was 42 gk., which was 84% of the 
NRC allowances of 50 gms, S%q-seven . . .  .percent ,sf the,2yp.jects Were below . . . .  
,allowances; ' . . .  . .  , . .  , . . . . . . . .  . . . .,I ' ! 

, , :  1, 
., . . . 

3, Fat: average intake was 21 gms., which was 48% of t h e  NRG: 
allowances, of 44 gms. Nipety-two percent of the . .~ubjeots .  , . were . . .  below 
allowances. . . . , t .  . 

. Calcium: average intake was 303 gms., which was 30% 'of t h e  
NRC allowances. of 1000 mgs, One hundred . . percent. of the subjects were 

. . * ,  . 
below allowances, . . ,. , ... , , . ,,, . 

. . 

5. Phosphorus: average intake was 572 mgs., whi.ch was 57%"of 
the  N R C  allowances of 1000 mgs. One hundred percent of t he  subjects were 

. . . , . 
be~ow'alli3wances;, . : , . ' ' ., . . , . ,  , 

~ . .  , . .  



6 ,  Iron: average intake was 8 mgso, which was 100% of t h e  
, . 

NRC allowances df  8 m f p b  Thi+ty-three percent of t h e  subjects were below . . al'Xowances . 
7* , Vitamin A: average intake was 2019 7% U,,. which was 8I.g 

of t h e  NRC all'oviarices 6 f  2500 'I? U, ~ighty- three  percent of ' t h e  subjects . , 

were bekw -allowances; . . .  

8 ,  Thiamine; average intake was 642. mcgs,, which was 80% of 
t h e  NRC': allowan6e$, of 800- m$$s,:, seventy-f ., . . iire percent of t h e  s*b jec ts  were 
below' allomnc'es; : .  . . 

9 Riboflavin: average intake was 439 mcgs,, waich was 36% 
of t h e  NRC al~otrances of 3200 mcgs, One hundred percent of t h e  subjects 
were below allov~ances, 

10, Niacin: average intake was 9 mgs?, which was 132% of t h e  
NRC allowances 'of 8 i & a  ' Forty-tr!o percent o f  the  subjects were below 
allot.~ances; . ' 

. . .  . ,  . . 
, . .  . 

I I .  

. . 
11; ~scorb'ii 'acid: average illtake w & 3 0  mgs?, which was 605. . 

of the'f3RC allowances of-:50 ings, Sixty-seven pelicent o f  t h e  subjects were 
. .., . . 

below allowances. I. , .  . 
'. 

One hundred percent of t h e  subjects . .  . . were below allowances f o r  
~ a l d l u r n ~ ~ h o s ~ h o r u s ,  andT'*ibof lavin with twelve subjects be1o.y. allowances. . . , 

Fat and calor ies  followed with 92'b of t h e  subjects below allowances; 
Vitamin A with 83% of t h e  subjects below allowances; thiamine with 75% 
of the  subjects below allowances; and protein and aucorbic acid both with 
67% of t h e  subjects bebm allowances, Thii-ty-three percent of t h e  Subjects 
were below allowances f o r  i ron  and 42s of t h e  subjects were below allowances 
f o r  niacin5 6% of the  subjects were above allowances f o r  i ron  and 58% : 

. . .  
of t h e  subjects were above allowances fop niacin, . , ., 

cc  7 t o  9 y&ars of, age 
,: , . , , :  

For six males and females, 7 t o  9 years of aee, t h e  d & ~ . ~  ' . .  ... ..! 
quant i t ies  of various nutr ients  per person and comparison with the MRC 
allowances a r e  swmr ized  here: , : . .  , . .  . .  . ,  ,. 

, , 

1, Calories8 averaze intake was 1269 calories,  which' wzq 63% ." 
of the  NRC allowances of 2000 calories.  One hundred percent of t h e  subjects 
were below allowances, . . . , 

, ,. 

2, Psdteini average intak&'&s 52 which wds 87% of t h e ,  
NRC allowances of 60 gms. F i f ty  percent of the  subjects were below' 
sllowances . . ,.., . ,.. . . , . 

3 Fat: ' average h a k e  w a s  21  gins,, which was 37% 'of t h e '  
NRC allowances of 56 gms, One hundred percent of the  subjects were below 
 allowance^. ,. . . . . . .  ' .  , . . , . . : ,  ' 

, . . , .  . .  

4, Calciumi aver&& intake w a s  534 mgs,,, which w a s  532 of t h e  
NRC allowances of 1000 mgso Sixty-oeven percent of t h e  subjects were' 
below allowances. 



. . . . - 5 9 - :  . .  ;, " ..: . .  
. . . .  . . 

. . . . . . .  . . . . . .  . . . .  . . . . . . . . .  . . . . . . .  . . ., , . .: 

5 ,  ~ h o s ~ h o r u s :  average intake was 732 mgs,, which was, 61% '. ' , ' 
of t h e  NRC allowances of 3200 mgs, One hundred percent of the subjects 

. . . . .  . : .  .:. were below. a?:l.owances, . . . . . , .  , 
. . . . .  . . . .  ~. . . . . . . .  . . .  , . .  . . . . .  .. . . . . , .. , . ,, 

. . 
6, Iron: average intake was 10 mgs., which was 200% o f  '.the . ;.: ' 

NRC allowances of 10 mgs, F i f ty  percent of hhe subjects were below 
. . .  albswances, . . . . .... 

. . . . . . . . . . . . . . . .  . . . . . . . .  . ~ .  
. . 

70 V3.tamin A: average intake was 3508 I, U,, which was LOO$:: ' : 
of the  NRC aLLowtinces of 3508 I, U, Sixby-seven pe-cent of t h e  subjects . . .  . . . .  . . . .  , ;,. ..<, . . . were below al.bwances; : . .  . . . . . .  

. . . .  . . .  . .  , . . . . .  . . . . . . . . .  . . . .  , ,..:. . . . . , . . . . . i i f  

8, T h i a ~ n e :  average intake was 631 nicgso, which was: 63%:.ofr, : - .  : 
t h e  NRC rllowances of 1900 mzgs, Eighty-three perce subjects wwe 

. . betow aXowances,i: . , : . . . . .  . . , . . . .  .:. , . . . . . .  . . . . .  
9$ Mbo3.avin: average intake was 5 ch was 37% of 

thacNRC aLlowances of 1500'mbgso One hundred p sub$e$ts were 
. . .  . . . .  . . . . .  . . I  be1.w .al2mancesi : .  ,', : . . . .  . . . . . .  , . . . . 

. . .  . . 

PO, Niacin: ilt.e?age intake was 12 mgs,, which was l20$ of t h e  
NRC. allbwani'es' o f 3 0  n@j, None i of the subjgcts were below . . . .  .a1kow&ces, . . .  . . . .  ., . . .  . . . .  . . . . .  . . . . .  . . .  . . . . . . . . . . . .  r . .  . . . . . . . .  . . . . . .  

. . : .  . . 
. . . . . .  , 

11, Asco~bic acid: average intake was 19 mgs,, which w& :32$ ' ,' ' '  

of t h e  NRC allowances of 60 mgs, One hundred percent 
. . . .  below :allowances. . .  . . . . .  . . .  , . .  . . .  . . . . . .  . . 

One hutidred percent of t h e  subjects were below a l . l ~ & n c e s . f o r . ' ~  . 

caI.ories, %a%, phosphorus, r iboflavin and ascorbic acid with SLY subjects 
below al.lowances, ThCamine followed with 83% of the  subjects: beiow . . 
allowances j ' calciim and Vitamin A both with. 6 ' ~  of t h e  subjects .be;& ' ' .. '~ , ' '' 

. . . . .  allowanceso . , . . 
. . . . .  . . . . 

Fos protein and irou, the percentage of su'ojects were'-equally, 
divided wlth 50% below and 50% above allowances, A X  t h e  subjects o r  10% 
were: ebove allowances for nLac5sso :. 

. . .  . . , . 

do J.0l.00 12  year-a~ 

For six males and feimles, 10 t o  12  years of age, t h e  da i ly  
qcant i t ies  of various nut.i.ients per pepson and c~mparison with the  XRC 
allowances a r e  summarized here8 

l,, Calories: average intake was 1577 calories,  which was 63X 
of t h e  NRC allowances of 2500 calories,  One hundred percent of t h e  subjects 
wer3e below allowances, 

2* Protein: average intake was 62 gms,, which was 88% of t h e  
NRC allowances of 70 emsf Eighty-three percent of the  subjects were below 
al.lowances, 

3, Fat: average intake was 30 gmsey which was 43% of t h e  NRC 
allowances of 69 gms, One hundred percent of t h e  subjects were below 
allowances. 



bo Calcium: avepage intake was b86 mgs,, v~hich was 40% of t h e  
NRC all.owanc..es of 1200 mgs, One hundred percent of t h e  subjacts:were .. ..: below 

. , . . . . . .  . . 
allowadbe.%a; 

. . 

5. Phosphorusr average intake was 925 mgs,, which was 77% of 
t h e  NRC'a!lloiraiices of 1209 mgs, Eighty-three'percent of . the  subjects were 

. . . . below allarcinces. . . . . .  . . .  

bo Irmx aveTage intake was 1.1 mgs,, which was 92% of t h e  NHC 
allowan&s -of 12 mgs, Sixty-seven percent of t h e  subjects were below 

. . .  . . aliowai~ces . .. '  ! ' , . 
. . . . .  ..., . . . .  

70 V i t a m i n  kg average intake was 2550 I, U,, which was 57% of 
t h e  IpaCa~lowances of 4500.X, V0 .Eighty-three percent of t h e  s ~ ? j e c t s  were . . . . . . . . . . .  . . .  . . . .  . . 
below aU6wances0 .,..' , . , :  . , . .  , 

. . . . . .  . ,  . . . . . .  . . 

8, Thiamke; average intake was 6Ql mcgs, which was 6% of t h e  
NRC,all&ances . . of 3.200 mcgs, 83% of.  t h e  subjects weW:below a l l d ~ a n c e s , ~  

. . .  ....:. ,,,: ;:, . . . . . . . . . . . . . . . .  . . . . . . 
< .  . . . . . "I '  ' ' /"' ,:: 

de Ribof lavim average intake was 621 mcgs . , whidh%ia&l& '.of , '  
the  NRC allowances of 1800 mcgs, One hundred percent of the  subjects  were 

. . .  . . . . . . .  . . ,  
below allowah6ese , : .  . . . . .?.. . . . 

. ., . . .  . . , .,.. 
. . .  . . .  . : . .  . . . .  . . . . .  . . . . .  :, . , , .  ' ! . . 

10, Niacirac average intake was 12 mgs,, which was 120% of t h e  
NRC allowances of .: l.0 mgs;: Thirty-three percent of' :the subjects vrei-e below 

. . . . . . . .  . . . . .  . , . . . . . , 
aliourances, ., . . ,  . ., . ,  

, ,  . .  ... . . .  
11, Ascorbic acid: average intake was 26 mgs., t~h ich  was 35$ 

of the :  NRC allowances o f  75mgs.: hundred. percent,! of- . the subjects were 
. . .  _ . :  ..... . ..:,. . . . . . . : .  ..... below :al.lowances . . . . . :  . . . .  . .  : . .  i : 

. . . . ,.. ..< .' : .. . . .  
. . 

. . . .  . . .., . 

: : One. hundred percent &t'khe - sQbj6ctswere: below allowances ,,for 
calories,  f a t ,  calcium, riboflavin, and ascorbic acid with six subjects'  
below allowances, Mghty-three percent of t h e  subjects were below 
allowankes f o r  protein; . phosphqruk; vik$min A: and' thiamihci. Sixty-seven . . . .  . , . , . .  I percent of t h e  'silbjects were below allowances f o r  iroa.:..;. . . . . .  

. , . , 
. . , : . . ,. , . .... . . .  . . 

Thirty-three percent of t h e  subjects were below allowances f o r  
niacin and sixty-seven percent were above. all&qinc~s:; ; ..: 

a. i 3  t o  1 5  years of 
. . .  . . : . . : ,. 7 - r  , . 

: , z  , .;. . . . . , .  , .  

. . . For three:.rmales, l3  .to. L5 years ,of age,. the  da i ly  quant;ities:of ":. 
. e .  . ;  - -. v a ~ i o w  m t r i e n t s  per person and comparisons with NRC allotran'ces a- 

summarized k~ere: 
. . . . .  < . z . " .  , .> '  ' , . ' '  

1. .Galories: . average intakewas ,1385 calories, which -was 43% ' - 
of t h e  NIlC allowances of 3200 calories. One hundred percent of t h e  subjeda . . :  
were below allowances, 

i . . , . . . . . . . .  . . . ' 1 . .  

. . 2. .Protei.nt: average ' in take was 49 gms, ,, dhich waS:'58% of . the . . !  : 

NRC allowances of 85 gms, One hw~dred p e r c e ~ t  of t h e  subjects were,below :' 
allowances. 



. . . . -61- 
. .  . . .  .. 

30 Fat: average intake was28 gms,, which was 31% of t he  
I E C  allowances of 89 gms. One hundred percent of t h e  subjects iiere below 
allowances, . . 

. ~ 

kc Calcium: average k'itake was 313 mgs,, vhich was 22% of 
t h e  NRC alLot~ances of 2.400 mgs. One hundred percent of t he  s ~ b j e c t s  iiere 
below jllownnces of U O O ,  mgs, One hwdred percent of t h e  subjects were 

. . below al.330wanceso . . . . 

5Q Phosphorus: average intake was 552 mgs,, which was I&% . : 

of t h e  NRC a1.lowanoes of 1320 mgs, hundred psrcerrb of t h e  subjects  
we-e below allowances, 

. . 
... 

6, Iron: average intake was 8 mgs,, xhich was 53% of t h e  NRC 
al3.owanses of 1 5  mgs. One hundred pelscent of t h e .  subjects '  were below 

. ' .  
allowances, 

7, Vitamin A: average intake was 901 Ie U,, which was 18'2 of 
t h e  NRC allowances of '5000 I, U, One hundred percent of $ h e  ., . . . subje.cts , , . .. were ... below allowances, . . . . .  

. . . , . .  , ' . , .  . . . ,... . . . . 
8 ,  Thiamine: average intake was 939 mcgs,, wh$.4, was. 63% of 

t h e  NRC allnwances of i5000icgs. One hundred percent .of Che subjq.cts,?ere .. . . . . : below allowaxces, . ... 
. . .. . . . 

. '  Riboflavbo average intake was 622 mcgs,, which was 31% of 
t he  NRC allowances of 2000 mcgs, One hundred perceilt of t h e  suGjects were 
below n.Uowances, 

. . .  . ; 

10, Iiiacin: average intake was 13 n:gs,, which was 87; of t h e  
NRC allowances of 15 mgs, S.i..xtpseven percent of t h e  scbjects  were below 
allowances. 

11, Ascorbic acid: average intake was 33 mgs,, which was 37% 
of t he  NRC allowances of 90 mgs, One hundred'percent of t h e  subjects were 
below alLowances. 

0r.e hundred percent of t h e  subjects were below all.owances f o r  ,: 

calories,  protein, f a t  calsiwn, phosphorus, iyon.,,v,$tamin. A,  thiamine, 
r i b o f i m i n  ar,d ascorbic acid, Sixty-seven percent of t h e  subjects were 
below allowcinees far niacin,  . . 

. . For: two males, W t o  20 years of age, t h e  d a i l y  quanti-Lies 
of various n.otrient6 per persor~'and. comparieotis wish theNRC .. . a'llowances 
a r e  summarized,: . . 
.'.. .. . .  . 
. .  . . , 

1 Calories: ' aweraie intake was 2240 calories,  which was 59% 
of t h e  NRC allowances of 3 8 0 ~ c a l o r i e s ,  One hundred percent of t h e  subtects 
were below allowancesd 

2 Protein: avrir&iIitake wis' 92 gms,, which was 92% of t h e  
NRC allowances or  1CO gms, F i f ty  percent of :the subjects . . were below 
allowan~ws . 



3- Fat: average intake was 32 gms,, which was 30'2 of t h e  NRC 
allowances o r  105 gms, One hundred percent of t h e  subjects were beiow 
allowances, 

4, Calcium: average intake was 489 mgs., which was 35% of t h e  
NRC allowances of N O  mgs, One hundred percent o f t h e  subjects  were below 
allowances. 

50 Phosphoruss average intake was 117% of t h e  NRC allowances 
of 1320 q s ,  Fif ty  percent of t h e  sabjects  were below aUowa?ces, 

6, Iron: avelbage intake was 17 mga,, which was 113% of t h e  NRC 
allovrances of 15 mgs, F i f t y  percent of t he  subjects were below allorriances, 

7* Vitamin A s  avei-age intake was 1799 I, U,, which was 30% of 
t h e  NRC allowances of 6000 1, U, Fif ty  percent of t h e  subjects were below 
allowances. 

8, Thiambe: average intake was U+15 mcgs,, which was 33% of t h e  
NRC allowances of 1700 mcgs, F i f ty  percent of t he  subjects were below 
allowances. 

9e Hiboflavim average intake was 1133 mcgs,, which was h5% of 
t h e  NRC allowances of 2500 mcgs. One hundred percent of t h e  subjects were 
below allowances, 

10, Niacin: average intake was 17 mgs., which was LOO$ of t h e  
NRC allowances of 17 %so,: F i f ty  percent of t h e  subjects were below 
allowances. , .. . . . . . 

11, Ascorbic acid: average intake was 20 mgs,, which wa.s 20% 
of t h e  N R ~  aJ.loGancek'.of 100 mgs, One hundred percent of  t he  subjects 
were below allowances, 

One hundred percent of t h e  subjects were below allowances f o r  " 
calories,  f a t ;  calcium, riboflavin; and ascorbic acid; 50$ of t h e  subjects 
were below allowances f o r  protein ,  phosphorus, iron, vitamin A, thiamine. 
and niacin,  

For thirty-three males, 21 t o  60 years of age, t h e  dai ly  quant i t i es  
of various nutr ients  per person and comparisons with t h e  NRC allowances a r e  
sumarized heres 

1, Calories: average intake was 1469 calories,  which was 49% 
of t h e  NRC aliowances of 3000 calories. One hundred percent of t h e  subjects 
were below allowances, 

2. Protein: average intake was 54 gms,, which was 77% of the  
NRC allowances of 70 gms, Etghty-two percent of t h e  subjects were below 
allowances, 

3* Fat: avexge  intake was 24 m p , ,  which &s 29% of t he  MRC 
allowances of 83 gms. Ninety-seven percent of t h e  subjects  were below 
allowances. ... 



ha Calcitun: average intake was 390 mgs., which was 39% of t h e  
NRC allowances of LOO0 mgs, Ninety-seven percent of t h e  subjects were below 
al10wari~es~ 

. , 

5.. Phosphorus : average . . intake'.w& 7~4' .?~s, , '  which was 56$ of ..' 

t h e  NRC &Uowances ......... . o f ,  $320, . . ,pgs.&.: Pliaety-one pereeizt of t h e  subjects woile 
below allowances;' ' ' 

..,~, 
6, $?+I:, merage j.,ntaite was 10 rhg.icp"i!hich b3$ '& the . . . . 

NRC alhowaitces ! . .  of' 12':mp,. S&xtypfour percent o f  t h e s u b j e c t s  were be3.o~ 
allowanaes, ..' .' , 

....... 
?e Vi tan~x  AI average .intake was 1307, I , .  Un, which was 26% of : 

the  NRC al%oyan&es of. 5000 1, yo N$.nety-one per<est of the  subjscts  :were : 
. . . .  below all&inc&, ' ' 

. . .  ,. . 
8, Thizmhe:. wre~age. intake was 94b mqgs,, which was 632 o f  ' . 

t h e  NRC allowandes of '  1500' mcgs, EigWy-five percent of the  subjects  were ' 
< below alloiiances. 

. . . . .  . . 
R.iJ@lavi~ir,a average intake was 726 mc& , , whichwas ;L@$ 

of t h e  NRC alPow&!ces q: 2800 mcgs, .One hundred, per'cent of t ho~sab jdo t s  
were be.Lou alY.owariees, 

. . . < . . . . . . . .  

&0? Nix*: avera,:e.,intake was 13 rng~;'~ 'whidh was 8.73 ..of the"' . 
N R C  aUowances of. :  J5 a&,,,, - .  Severity. pbrcktit. o f  . t h e  "sub Jects  were below ' 

..,. \,.. 
allowances" ' 

. . . . , . '. , . :  . . . . . .  
11, Ascorbic .., :,;> : acid:! avezage intake . . c @ s  U: &so, which wao'l$ ' ,  

of the  Nile a!.&want:es of ,75 mgs, :N2iietpseven , p ~ r c e n t  o? t h e  subjects- 
were below &lf &&&, 

. . . . 

. . . . . .  . . .  
Cne. hundred. percent of t h e  subjects' &ie:below allowances , far. ,,. . . . 

calorfesaixl  rpiboflavin; 942 of t k e  s u h j e d s  $ere. below a:lswances fa:. f a t ,  
calcimg arid 5:sc6rbic acid; 9ig of t h e  svbjecLs were below alLowances for  
phosphorus nrd vitamin A; 85% of t h e  subjects were below a l l o w ~ c e s r f o r '  
thiamine and @% of t h e  subjects,we$e :belaw alJgwances @$.:prot+.n, - .  i:. ':: 
Seventy pemcnt '.of ':the sub je&s were below aJ1owances 'for nlaofi  arid 6&$: ' , :  

of t h e  subjects we& below allowances fa- iron, 
!.. ...... . . . . : .  . . ,,.:., ': ~ . . . .,, # >  . . 

6 1  t o  ' iO~e .ass  o f  . :;:..: . . . . 
. . . . .  --.*- _-,-<-- 

. . 
.: . . .., . . . .  ::.: ; .:: . . 

, . . . ,. 

. . :For ei$& &,l.e& 61. t o  70 years 'of age,' t h e  dail jr  quantities::. 
of various ;nutrierits' per' pei"son . . and ;oomparbons with the NRC allowances 
a r e  sumarized here: . . .  

. . . . .  
: . . . .  . . .... . I : . / >  . . . . .  . . 

...... J--,: ~~lor.jesz average intake was 1302 calories,  which was 54% 
of t h e  NRC allowances of 2400 calories.  Lhe hundred percent of  t he , sub jec t s  . . , . 
were below allowances, . . . .  . . .  

. . . . . . . .  . . 
. . . .  . . . . . .  . . . . .  
2, . Protein: average intake was 42 gms. whiCh was 60% of t h e  

NRC aMowances of 70 gas, Gne hundred percent of t h e  sub jec t s . !~e re  below 
. . . . . .  allowances, . . .  . . . . . . .  



3 Ftib; ,average &take. was 16  emsms., which was 2L& p f  t he  NRC 
allowances of 67 &mams. One huridred percent o f  : the  subjects were..below - . 

. . , .  
ailowances. . . . .  

l+., Calcium: average intake was. 308 mgq., .wh.ich. was. 31% of 
the 'NRC allowances of 1000mgs, . . .  One hundred percent of t h e  subjects were 
below allowances, . . . . 

5, Phosphonis.: average intake was 601 me?. whieh was 45% of 
t he  NRC allowances of '1320 One hundred percent. ,of t h e .  subjects were 
below allowances. . . 

6, Iron: -average ..intake .was 8 mgs,., which was 67% of. t h e  NRC 
allowances oE 12  mgs' S e ~ e n t ~ ~ f i v e p e r c e n t  of t h e  subjects  were below :. ;- ! : 
allowances. . . . . . .  . .  

7, Vitamin A: average intakevras. 436 1" U,, which was 9% of t h e  
NiiC alio1:ances of 50CO I. U, One hundred percent of t he  subjects were ' . . 

below allowances. . . 

8. Thiamine: average intake was.839 mcgs,, which was 70% of t h e  
NRC allowances of .$ZOO mcgs, Eighty-eight percent . . of t h e  subjects were .:. 

. . .  below allowances, 

9". . Riboflavin: averageintake was, 619mcgs,, which was 3b% of 
t he  NRC allowances of 18CO ,mifgs.;, One . . . .  hundr.ed percent  of t h e  s u b j e c t s  were 
below allowances, 

10" Niacin: a v e r a g e  intake w a s l 2  rngs,,) which was l O O %  of t h e  
NRC ali*urances of 12 mgs, ' One hundred percent o f  . , t h e  ,subjects  were. below 

. . .  allowance$ . . 

lip Ascoi'hi~ a c i d  average intake was Q. mgso,. which was 15% of 
t h e  ~ @ a l l o y m c e s  of 75 m&, One hundred percent of t h e  subjects were . . 
below.:allowances. , , . . .  . . . . 

. . . . .  
, . . . .  . . 

. . . .  one hundred percent of t he  &hjects were, below allowances f o r  
calories,, protein, f a t ,  '&lcium, phos,phorus, vitamin A, riboglavini  an&. ; 
ascorbsc acid; 8&i of t h e  su.bjects were below allowanqes for thiamine;  and 
75% of the  subjects were below allowances f o r  i ron,  

Thirty-eight percent of the  s u b j e i t s  were below ailovrances for  
niacin and 62% .of . t h e s u b j e c t s  . . .  , . ,were ,above .,allowqices, . , . 

. . . . .  . . 
. . 

. . .  ~ a b i e  5 summ&lies t h e  da& of var ious nutr ients  ..: 

per  person and comparison with National fiesearch Council Allowances f o r  
female subjects . ~ of Majuro.village, Ma$we,Island, Karshall  Islands, 

. , . . ,  . . 
. , .  . ;  . .  , . .  

There were sixty-seven f&nales: three subjects, 13 through 
15 years of age; four subjects, 16  through 20 years; th i r ty -s ix  subjects, 
21 t o  60 years; nine: subjects, 6 1  through 70 years;. four  pregnant women, 
2nd eleven lacta t ing.  women,. The average intakes, NRC allowances., percent 
of allowances, percent of subjects  below allowances, f o r  calories,  protein, 
f a t ,  calcium, phosphorusp vitamin A,  thiamine, riboflavin, niacin, and 
ascorbic acid a r e  givon, 



Table 5. 
Dietary Study - Najuro Village, i"iarshal1 is1 and  

Summary caf Daily @an t i t i e s  of Various Nutrients 
per Person and Comparison with National Research Council ~ l o w a n c e s .  By Mary i h r a i  

Calo- Pro- Ca1- Phos- Vika- Thia- iiibo- Nia- Ascorbic 
r i e s  t e i n  Fat cium phorus Iron min A mine f l av in  c in  Acid 

. gg. gg. m~ . Females - 
13 t o  15 years (3)ct 

Average intake U87 59 25 @ 655 
NRC allowances 2600 80 72 1300 1200 
% of allowances 57 74 35 34 54 
% of subjects below 

allowances 100 100 100 100 100 

16 t o  20 years (4 )  
Average intake 1323 52 15 277 867 
NtZC allowances 2400 75 67 1000 1200 
% of allowances 55 69 22 28 72 
% of subjects below 

allowances 100 75 100 100 50 

21 t o  60 years (36) 
Average intake 1365 47 .  23 363 661 
NRC Allowances 2400 60 67 1000 1320 
% of &lowances : 57 78. 34 36 50 
$ of .  subjects below ... . . 

. a ~ o & n c e s  . . 97. 72 97 100 97 

61 t o  70 years ( 9 )  . . . . 
Average intake 119'7 ' ' 38 . .19 375 582':. 
NRC aliowances 2000 60 56 lOOO.'l32O-. 
$ of allowances 60, . - 63 . 3 4  .. ,, ,, 37 44 
% of subjects below . . . 

allowances 100 78 100 100 100 

* Figure i n  ( ) indicate  number of subjects  studied. 



Calo- Pro- Cal- Phos- Vita- Thia- K i h -  Nia- Arsorbic 
r i e s  . t e i n .  Fat . cium phorus Iron min A mine f l a v i n  cin Acid : -- 

(4);s m. gg. ' mu. %- . ' I.U, mcg.  m. m2.  9.. 
Pregnant women . . .  

Average intake 1 0 1  32 8 205' 451 7 1040 718 485 8 9 
NRC allowances 2400 85 67 1500 1800 15 6000 3.500 2500 15 100 
% of allowances 42 . 38 12 20 25 47 17 48 19 53 ' . 9.  :. 
% of s u b j e c t s  below 

. . 
allowances . . ,  100 . , 100 100 . 100 100% 100 50 100 100 2-00 100 . . ~  

, ... 
Lactating women (11) 

Average intake . , 1 6 9 5  62 27 466 840 12  2499 876 786 1 6  17 
NRC allowances' 3000 100 83 2000 1800 15 8000 1500 3000 15 150 
% of allowances 56 62 . 32 . 23 47 80 31 58. 2 6  . 107 11. 
% of subjects  below 

allowances . ,. " ' - 
. .  . . 

. . 

. .  . . . 

. . 
. . . .. 

. . .  
. . . . .  . 

. . . . . . . , 
. . .. . .. 

* . . .  

. . . -. . . . . . .  .... 
. . 

. . 
. .. . .. . . .. 

$5 Figure i n  ( ) indicate number of subjec tss tud ied .  
. . . .... . . . . 



111. FEMALES 

a,, I3 t o  1 D e a r s  of a& --- 
. . . .  

~ For th ree  fomales, 13 t o  15 years of age, t h e  da i ly  quant i t ies  
of various nutr ients  per peyson.and,comparison . . . . . .  . . with t h e  NRC allowances a r e  . . . . . .  . . . .  , . 
sunanai.izedn , .> . 

la Calwiesg average intake was 11@7 calories,  which was 57% 
of t h e  MIC allowances of 2600 cal.ories, One hubdyedpercent of. the subjects 
were bebw allowanceso . , :. ~. : , ,  . . . . .  . . . . ,  . . 

.> 
2, ? r & e W  ave~age '  i ~ t a k e  traS 59 gms., which waa ?l& pf t h e  

NRC allowances of e0 gas, m e  hundred percent o f t h e  subjects were below 
allowances. , . I : .  . 

. . . . . .  . . .  . , .. , . . . . .  

3, Fats ' average0'&take was 25 gms,, which was ,35% of the. NRC 
al%owarmces of 72 gms, One hwdred percent of t h e  subjects were beiow 
allowaneesd . . .  

. . 

bo Caiciiunun:: average intake was 442 @so, which was 34%.of t h e  
NRC a.llowan.:es of 1300 mgs, Oie hundred percent of t h e  sv.bjects were 
below';iillowancss. 

5" Phosphorus: average intake was 655 %so, which was 5&% of 
t h e  NRC allowances of 1200 mgs, One hundred percent of t h e  subjects were 
below allowances. 

6, Ircn: average in t jke  was 9 mgs,, which w ~ s  60% of t h e  NRC 
allowances of 15 mgs, One hundred percent of t h e  subjects were below 
allowanceso 

. . , 8 . , . . 
7. Vitamin A: average' intake'was 332 I. UO, which was 7% of 

t h e  NRG allowances of 5C00 I. U. Cne hundred p e r c e t  of t h e  subjects were 
below allowances, . , 

. . 
. /: . . . . .  

. , . . 
8, Thiamine: aGei.age h t a h  was 745 mcgs.~, which was 57% of 

t h e  IYRC allowances of ,360 m ~ g s ~ ,  Cne. hundred percent of t h e  subjects were 
below allowanses. . . . . . . 

0 .  . . . . .  : , 

9, Riboflavin: average intake was 568 mcgs., which was 28% 
of t h e  NP.C allowances of 2000 mcgs, One hundred percent of t h e  subjects 
were below allowances, 

10, Niacin: average intake was 12 mgs., which was 92% of t h e  
NRC allowances of 13 mgso Sixty-.seven percent of the  subjects were below 
allowances. 

11, Ascorbic aciti: average intake was 6 mgs, which was 7% of 
t h e  NRC allowances of 80 mgs, One hwidred percent o f t h e  subjects weze 
below allcwances, 

.: . . .  

Cne hundred percent of t h e  subjects  were below al1owances"for 
caloriesd protein, !$at, : calcium3 phgspnorus, iron, vikamin A, thiinine,  

',., , ., 
ribof1avfrt::and aggo~b ic  ,aq,i& < % , , ,  , , , , 

. . . . .  , , < : ,  . .  : . 
, . . . 



.... , .. 
Sixty-seven percent of the  subjects were below allowances , . . .. 

fo r  niacin, . . . . : .. , . . . . .  , . 

b, 16 t o  20 years of age . . . .  : .,, .;.. .:, . . . . . . . . .  , . . . .  .. :..:.: . . . .  . . 
::. . . .  ., . . . . . . . . . . . . . . . . I  . . . . 

:.:.:.- ::. For four. f&inales ;' .Z6 t'o 20 years of see, tihg d a i l y  'quaht%t:i 
of var iow nutr ients  per person and comparisons with t h e  NRC allowati&e 
summarized: . ,,., . ,.. . . . . . . . . .  2 . .  . . . .  . ,  .. . . .  .. . . , .  . . . . . . .  : , I .  

. . : , , , , .  
. . . . . .  .; ' 

i,,:fr;:.:i :,i,!;: l b i l  Calories- average hl take   was 1323 c & $ o l ; i e ~ , ~ ~ ~ ~ : . " & A s ' ~ 5 $ " "  ..',' 
. iy':i', 

of t h e  NRC allowances of 2400 calories,  One hundred percent.'df'th6" sbb!:-" 
.:ects below aLLowanees. 

. . ... . . . . . . . . .  ; >". .,, , , :  . , . ., . . , . . .  . . . . . .  
: 

a ;  ProW.ilnr , average intake was 52 gms , , wMch was 692 '6f 
t he  N owances of '75 gms, Seventy-five pe.-cent of tile subjects we 
below allowances. 

. . . . . . . . .  I . . .  . , . . . .  1 ; ,  :.. . . . . . . .  .,. . . .  . . . .  . :  

.:($;..~. Faik average intake- was 15 gmse, which was 22% of t k  NR 
allowances of 67 gms, One hundred percent of the  subjecbs were below 
allowances, 

. ! .  ..:. .,; . 
: 

. . . . .  . . .  . .~ . . 
: i &  Calcium: average intake' was 277 mgs,, whjch WAS 2'6% of;%h@: ,. . 1 

NRC allowances of LO00 cgs. One hundred percent of t h e  su l :~ , je~%s wese:bel&! ' : '  
allowances, 

. . . .  ..... . . . . . . . . .  . . - 
. . . . . .  . . . , . , : .  ~ ' I - . .  : : 

.. < . . 5*. Phosphoruso average intake whs 867.:m$, j: w!ilc?' was 7P$ & ' ':''.::'' 
. / I  ,., t he  NKC allowances of 1200 mgs, F i f ty  percent of the  subjects w w e  bdow . .  

allowances, 
. ,.. . . . .  . . . . . . . .  . , , < . . , . . 

s . . :  . ' . !  . , , : , .  . : .  $ ! .  , .. , . ... 
6 6  : Xror.: average int:ake Was,'b mgs,,'which w~s:!:.$ a: t::e N K C ' : - ;  , . .' 

allowances of 15 mgs, F i f ty  percent of t h e  subjects wese i r d w  &::l:.itr:*~ces, ':. ' ' .  

', i 8:,: :P!ii?:aI:.::.e: + wwage  intake was: i t 3 0 1  mcge,, .wi,:.c?i &-; &$ nf , ,, .... 
the  NRC. &i.pb,~:~:;*::>+;, of. ,:i2{11;' mcg~,. , One 'hmdp& perce;i:;it 'of s&$t;c:!;.j -w-,re 

. .: . . , 
. . . . . . .  "~elow a l l w 1 ~ ~ ~ 7 t ;  , 

:;;.: LOII, t.$~i;.??i: . avwage ,??a+,akn was :Cli : ~ g d . :  xi~.it,h -va9 .r;::'l of t h e  
NRC allowances- of .i2 mgsb. .Sevbnt.y-five percc!ri4, o r  tAie sub;ecLs- weye below ' ; . . . . . . .  . . . . .  allowances, . . . , . .  

'i . - 12, ..Ascorbic .a&d:.,' average.intake was 10 mgs ., whfoh' was 32% 
of the  NRG. a.llowitn$es of: 8 0 1 . m g ~ b  ,:One hundred rpercent'! sf. t he  sbb$?ot-s weee.: ' '. .' . ,. . , . .  , . . 
below allowances. , :. , . . . . . . . . . . .  . . 

.; s ,  One. hundred ,peW&tt.-of he;$& jecih were. be.%% all~awathc~~s )for  . . . . . . .  calories,. f&,  . c a l c i m ,  v&?mip-Ag:. tMaminti.,: ~ 5 b o f l a v h ;  arid . . aschrbie :acS& . - - -  
.......... . . . . . . . . . . . I . .  . . . . . . . . . .  ;,: . . . ;  : .,, . . . . .  



Seventy-five percent of t h e  subjects were below allowances f o r  protein 
anc! niacing 50% of t h e  subjects were below allowances f o r  both phosphorus 
and i n n ,  

. . .  ., .....!-. A j 4 '  . . . . . . .  ....... ; 
..I, Calories,:.:, . average intake was 1365 calories, &ch was :5?g1.;::;: 

1,) ...... 
of t h e  N R ~  allowances of 2&W calories. Ninety-seven 'of the. &ti- 
j ec t s  were below al10wancc.s~ 

I . . t i  ....... . 
2, Protein: average intake was 47 @so, which wa3.79% of the  

NRC a!l.l~wan@?s. .......... of 60 gmsa:,ii Fqwnty-two percent of t h e  subjects~ei;e"bbelow , . 
. . . . .  aUoz&ince.~~. :-<~.:.. ~ ,..::s7:,.;.: 2;.il?!.?.~:'.- . . . .  . . .... I !  : . . . . . . .  . '. . a .'..,;inmu:: ......... L 

3, Fat: avesage intake was 23 gms, , which was 34%. of the NRC 
allowancep . . . . . . .  of 67. @s, ,.,N%n&+-s.even percent of t h e  subjects were' b,.eY~y,~..,~ 

. . . . . . . .  
i . . . . . .  ... ,.><>,: d:! 'i::) a l l o ~ ~ ~ ~ ~ s ~ ~ , , ! ,  . , : : : . .:. . . .  . . . .  . . .  . . . .  

0.. 
:. .. ,. . ..., . i ?:?<!:.i 

4- Calcium: average intake was 363 mgs,, which was 365 o f  t he  
NRC a l l ~ p n y s .  . . , ,  $?f lOlq.mgs, . Qne hundred percent of t h e  subjects' .  were be$w,. .,,... . 

. . . .  allowandes. ,, , ; , ,, :,: :,, ,;. ,: .. . . ;:,.>:>!;;:; . ,.,. J . ~  .,:I<: 
, .  , . ' 4  .,: . . . . . .  ,:;::;:::::':.:c'.j.:.?: 

50 Phosphorus: average intake was 661 mgs,, which was 50% of 
t h e  NRC. allowenoes of 1320. mgs, Ninety+,saven.percent of t h e  Subjects were .. 

. . . .  below allowances, , . .. ,<, . a . 2 . , : y :  
., ;: ....................... .. , , :. . 

: . .,. . ,. ....... r . , . . e , ; , i f i  , ..,. J ,  .,:,<*. 
6, Iron: average intake was 10 mgs., which was 837: of t h e  NRC 

allowancg,s .,of 12 mgs, . Eighty-three .percent:. of. ithe :subjects, we&.'bel& . . . .  . . . . .  \ .  . ? ' .  I:. ..:,. ..... allo*:qes o . , . .  ,.. ? , . " a  . ? I . ' .  . : . . . . . . . . . .  I 
: . :  v :. ......... 

+,.,. .,:; . . .  O i . : . i '  

7. Vitamin A: average intake was 1524 I, U,, which was 3% of 
t he  NRC alloyances of 5 0 q  I.: U, a g h t p n i n e  :percent of t h e  subjects were.. 

. . . . . .  below allowtinces, : 

. . . . ,  ,.:.,>,fi <>:!$ 
. . . .  . . X..' : . . . . . . ,. . ? .:,, : . ; _ .  . . .  

8. Thiamine: average intake was 809 mcgs., which was 67%. of 
t h e  NRC allowances of 1200 ~ncgs,,.Eighty-six IJercent o f . t h e  subjec ts  were . :  . . 
below a l l o ~ n c e s o  .,, :, , .: ,>. z :-. .: . . .  . . . .  

9,, Riboflavim average intake was 6h8 mcgs., which was 43% 
of t h e  NRC. a l lowpces  ...... ,of 3,509 mcgs, One hund+ed',p'ercent:of":the subjects 

t .. , . , ;: .,< .?,! were below;.?lloyanceg.~:, . . . ~ .. , . . . . .  , . 
,.. ,., .,.,I. ..; :..>:!>':: 

10, Niacin: average intake was 12  mgs., which was 1006 of;.the 
NRC allowances of . , . 42 -~~@3~  ,, ..-... IFoq$pseven perdent .of the~;subj&WfMre ,. . . bdlow , 

. . 
; , ,  ,; , . ,  ..;.> $:::\ :.!> :+>,;:; .:;:.: Z . , ' ! . ?  . . .  allowances,, , .. . , ,  . . .  . . ? , . .  , . , . , ,~ , , , ,. . .. . . z .  ....... ,,,..,~ ...... ,;,:: %,::A;.'d. 

+ . . %  .,.I ..- 

11. Ascorbic acid: average intake was 13 mgs., which was 18% 
of t he  NRC , aLlowances f o r  .70 $gs; Ninety-seven percent :of 'bl%"sub.~e&s ...... . . . . . . . . . .  were below $l'l&ance,s, ....,$. ) l .  

. .  ,,. . . .  . . . .  ... .&,..- >!:I:: :':!I.: : ;,::. ':y. : , . . . ........... ,:.. : r . .  <." i: , . . . . .  .,...- ... , ~ < ,  .*.. c .  .:.!' . .  

. . .  < j .  . . . . . . .  . ., . . . . . . . .  , . .<. <.>.. 
, , / )  . : .  . . . .  ....., Li'. ..'i 

. . . . 



One huhdred percent 0f :thesubjectS%ere ~ 6 e l o w a 1 1 ~ ~ c e s ~ f 0 r :  
calcium aqd riboflavin; ninety-seven- percent .of 'the:subjects were below 
allowances for  calories, f a t ,  phosphorus, and ascorbic acid; 89% of t h e . .  ' . 

subjects were below allowances fo r  vitamin A; 86% of the subjects were 
below allowances for  thiamine; 72% of t h e  subjects were'~~e1o~:allowances 
for protein; and 67Z of the subjects were below allowances for iron. 
Forty-seven percent of thesubjects  were:below allowaaces and 5 %  were 

. . .  . .  . . . .  above aPlowances f o r  'niacin. . . .  . . . . . .  . . . . . .  .. , . . . .  .. ,. 
i '  

. . . . . . . .  . . . .  . . . . .  

d. 61 t o  70 years of a m  
. . .  . . . . . . 

. ' .  . . , For. nine femalesi: 61 to 70 G a r s  of .age, t h e  daily quantities :Of.. 
various nutrients per person and comparison with the NRC allowances a r e  : .  . ', 

sumarized: 
. . . . .  . . . . . . .  . . 

. . . .  X I  . . . , 
.., . 

: 1. calories: averagB intake was i1;)7 calori&, which::was..60$ I. . . .  

of the NRC allowances of 2000 calories. One hundred percent of the  ,subj&s:, 
were below allotrances. 

, . . . 

2.- Protein: : 'average intake was 38-ims., which was 63$ of the .  .. 
NRC 'allowances of 60 @us, Seventy-eight percent of t he  subjects t~elere-bel0U . ,  

allowances. 
. - .. . . .  , . , , . a  . 

. 3. . Fa%: average intake was 19 .guma, which was 34% of - t h e  .NRC 1 
allowances of 56 gms. One hundred percent of the subjects were below 
allowanoes. 

...... ,. ., . . .  . z . . . . . . .  
. . 4; '. calciudi: average4ntake was 375 mgs., which was 37%. of'the . : '  

Ni?C allowances of 1OOO mgso One hundred percent of the subjects were below.! 
allowances~ 

.. , . . . ., . . . . . . .  . . , . , .; . . . . . , 

. 5* - , ~hos~ho&s:  average in take  was 5&. mgs., which was 4I'$ o f  
the NRC allowances of 1320 mgs. One hundred percent of the subjects were . .: 
below allowances. 

. . .  . . .  . . . .  . , . .  . . !i . . . . . .  

'6. Ironr averape.' &take was 11 mgs., which &as 92%of Ahe NRC 
all&ances of 12 mgs. Seventy-eight percent of the subjects were:below 
allauances. 

. . . . . .  . . .!. : . > .  . . . .  . . . . .  . ~ . . . . . . . . .  . : 

7. V i t a m i n  A:  average., int,aka was 1375 1.: u.; which, was 27$ 
of t h i  NRC allowances of 5000 I. U, Eighty-nine percent of the-  aubjeds 
were below allowances. 

. . . .  . . . . .  . . . . .  . , . . . . 
. . :  

. . , .  . . . , . .  

. 8. ~hi&e: average intake was 68% mcgs., +ich. was :68% of 
the NRC 'alh.owancos of 1000 mcgs. Eighty-nine percent of the subjects were 
below allowances. 

. , .  . . .  
, . , .  . . 

, < ' ,  

. . 9. iiiboflikn: ; average .intake was ,550 mcgs., which was. 37% , 

of the  NRC allowances of 1500 mcgs. One hundred percent of the subjects 
were below allowances. 

. . :  . . .  , , . .  . . 
. . . . . .  , , , . : , . . '  

. .  &Or ~iac&n:. average intake was 10.mg&, which.was 100% oP.:the ' . 

NRC allovmnces of 10 mgs, Forty-four percent of t he  sub je&s were below . : 

allowances. 



l l , ,  Ascorbic acid? average intake was 13 mgs., which was 18% 
o f t h e  NRC allowances of 70 mgs, One hundred percent of t h e  subjects were 
below allowances, 

One hunered percent of t h e  subjects were below allauarces fo r  
calories,  f a t ,  calcium, phosphorus, r iboflavin and ascorbic acid; 89% of 
t h e  subjects were below allowances f o r  vitamin A and thiamine; 78% of t h e  
subjects were below allowances fo-r protein and iron, 

Fol",y-foaw percent o f t h e  subjects were belcw allowances fo r  
niacin and 562 were above allowances, 

For four pregnant women, t h e  da i ly  quant i t ies  of various 
nutr ients  per person a d  comparison with t h e  NRC allowances a r e  smunarizeds 

1, Calories: average intake was 1013 calories, which was 42% 
of t h e  NRC allowancen of 21,00 calorics,  One hundred percent of t h e  subjects 
were below allowances* 

2, Prdtein: average b t a k e  was 32 gms,, which was 36% of t h e  
NRC allowances of 85 gms, One hundred percent of t h e  su5jects were below 
allowances, 

3 Fat,: average intake was 8 emss, uhich was 12% of t h e  NRC 
allowances of 67 gms. One hur~c;:,ed percent of t h e  subjects were below 
allowanzes, 

Lo Calcitun average intake was 205 mgs,, which was 20iz of t h e  
NRC allotvances of 1500 gms, One hundred percent of t h e  subjects were below 
allowances* 

5*  Phosphorus: average intake was 4.51 mcs,, which was 25% of the 
NRC allowances of la00 mgs~  One hundred percent of the  subjects were below 
allowances . 

6, ironn average intake was 7 rags., rhich was 4% of t h e  NRC 
allowances of 15 mgs, One hundred percent o f t h e  subjects were below 
allowances, 

7 Vitamin A: average intake was 10L0 I, U,, which was 17% of 
the NRC allowances of 6000 I, U, F i f t y  percent of t h e  subjects were below 
allowancesn 

8, Thiamine: average intake was 718 mcgs., which was 48% of 
the  NRC allowances of 1500 rncgs, One hundred percent of the  subjects were 
below allowances. 

9* Riboflavin: average intake was 485 mcgs,, which was 19b of 
t h e  NRC allowances of 2500 mcgs, Cne hundred percent of t h e  subjects were 
below allowances, 

10, Niacin: average intake was 8 rugso, which was 53% of the  
NRC allowances of 15 mgs. One hundred percent of the  subjects were below 
allowances. 



. . . . . . . .  . . .... < . . . .  . , . .  . . , . .  . , ,..:..;, :' , .: . . ). :/: . . 
, . .  

. . .  . . 
, ( 2  

11. Asdb+bic adid:-:, averageintake'vias 9 ings., which 92 of 
the NRC allowances of 100 mgs. One hundred percent of the sub~+Cts were'. 
below allowances. 

, , . . .  . . . . .  .;.. . .  . . . . . . .  . . . . : .  : . . 
One. hundred percent of.  the subjects were belotr allowances ' f o6 : .  ':: 

calories, proteln, fa t ,  calcium;:pho~pho~s, iron, thiamine, riboflavin)" ';:,: 
niacin and ascorbic acid.. . Fi'fty pe%cf?nt' of the tibbjects were below " 

allowances for vitamin A. 
i . .,, ( . . ,., .,> .:, , . ....... . : . . , ! : '. 

. f. Lactating women : .  < . . .  .: 
.',,A, .? . . 

For eleven lactating women, the daily qilmtities of various 
nutrients per person and comparison with the NRC allmances are  sumarizedr 

. . . . . . . .  . . . . .  . . i . .  . . .  .' .. , 
... 1. Calories: average- intake was. 1695 -calories, which was. 56% :' 

of the NRC allowances of 3000 calories. One hundred percent of the subjects 
. . . . . . . . . . .  . . .  were below allbwances. . . . . . .  ; .  

. ., . . . .  . . . . .  . . . . . . .  
. .  : 

. . 
2. Protein: average intake was 62 gms., which- was 62.g of the 

NRC allowances of 100 gms. One hundred percent of the subjects were below 
. . .  allowances. " ,, . : , . . . ~ ,. 

. . . . . . .  . . 

3. Fat: average intake was 27 gms., which was 32% of the NRC 
allowances of 83 ems. One hundred percent of the subjects were below 

. . . . .  . , : .,. . . .  . . . .  . . :: allowances. : - s. . . . . . . . .  
. , . . .  . . . .  .:.,. . . . . . . .  . . . . :. ,,, ; ," . , . . . .  . . . . .  , ... . . 

4. ~alciumr average intake was 466 mgs., which was 23gof the '  
NRC allowances of 2000 mgs. One hundred percent of the subjects were below 

.. , ...... . , . ,  . .  . . .  -,' ..,. . . 
. . .  allowances. . . . . .  . . . . .  ...,., .. 

. ,  ... . . .  . . . . .  . . . . . . . . .  .; . . 
. . . . .  . . .  . . . .  :, . , I!., . 

5. Phosphorus: average intake was 840 mgs., which was 47%-'of 
the NRC allowances of 1800 mgs. One hundred perce 

. . . . . .  ; : . .  . below allowances. ~. . . . . . . . . .  . . . ,. . . . . .  ,. 
.. .. . . . . . .  . . . . . . . . .  ?....; ..,:8,c: ! : .... . . . .  , .. , . . . .  .... . . :  

6. Iron: average intake was 12 mgs., which was 80% of t h e  NRC 
allowances of 15 mgs. Seventy-three percent of the subjects were below . , . . .  . ;.. : , . . "<. . . . . . . . . .  ,".. all&mes,. .: . . . .  . . . . . .  . . , .... 

. . . . .  . . . . . .  . . . . .  . . . . . . .  . .: . . . . , ... ., .. 
. . .  . . . .  . . . . . . : < .  . ., . , ., . : .  

7. V i t a m i n  A: average intake was 2.499 I. U., which was.3'1% of 
the NRC allowances of 8000 I. U. Ninety-one percent of the subjects were 

... below allowances. . :  . . ' , 5 .... .., : . . . . .  i . . .  
L . !  . . .  . . 

. . . . . . . .  " . . .  . . . . . :. ' .  .:. . . . . . . . . . . . . .  : , t . :  s.,,i. . . . . .  
, . 

. . ''. > 

8. ~hiamine: average intake was 876 mcgs., which was 58%.of 
the NRC allowances of 1500 mcgs, Ninety-one percent of the subjects were 

. . . . . .  .... . . 
below allowances.: . :,i;:. . . ,:. :.. 

...... . . ... . . .,. . . ? .  ' . .,; . c .  . >~!.,> ":; . . . .  
, : 

9. Ribofl&n: average intake was 786 mcgs., which .was 26% of 
the NRC allowances of 3000 mcgs. One hundred percent of the subjects were 

. . .  - .  ...,, . .". . . . . . .  .. . . .  below allowances. . .*, , . . . . .  . . ,. : . . . , . .  . . . :  . . . .  . . , . : , .: ;;. , ,  . . . . . . .  ~, 

10.' ' Niacin: average intake was 16 m&., which was 107% of the : 
NRC allowances of 15 mgs. Forty-five percent were below allowances, 

. . . . .  . .  . . . .  . . . . . . .  ~. . I :  : . . . . .  ili ..:: , ,  . , : . .  . ,., % : , , . . , , .  . .,< :. . 
. . .  ., . . , .  . . :  . . . . . .  > . :, . . . . . . .  . . , s . .Zi 

. . - . .,, ':, 6 > . . . . . . . .  . . . . 
. . 



11. Ascorbic acid: average intake was 18 mgs., which was ll.9 
of t he  NRC allowances of 150 mgs, One hundred percent of the subjects 
were below allowances, 

One hundred percent of the subjects were below allowancss for  
Calories, protein,  f a t ,  calcium, phosphorus, r iboflavin and ascorbic 
acid; 91% of the subjects mere below allowances for  vitamin A and thiamine; 
and 73% of the subjects were below aLlowances f o r  iron. Forty-five per- 
cent of the subjects were below allowances for  niacin and 55% were above 
allowances, 

The averages of nutr ient  intake.. of one hundred sixty-one 
Marshallese of Majuro vi l lage a r e  c lass i f led ,  i n  rela*ion t o  NRC Recommended 
Dietary Allowances, The average intakes are- given as  percentages of NRC 
RecomendedDietary Allowances. The r e s u l t s  are  given i n  Table 6, ,. 8 '  ..: , 

Table 6. 

Classification of Averages of Nutrient Intake of 
one hucdred sixty-one Marshallese of ita juro vi l lage 
i n  Relation t o  NRC Recommended Dietary Allowances 

. , ~ l a s s i f i c a t i o n  of ~ v 0 r a ~ e  1n take  as  
~ u t r i e n t  Percentage of NRC ~ecommended.~ietary filowandes 

. . . . 

Calories 

Protein  

Fat; 

Calcium 

Phosphorus 

Iron 

Vitamin A 

Thiamine 

Riboflavin 

Niacin 

Ascorbio acid 



The intakes of calories,  protejn,  f a t ,  calcium, phosphorus, 
vitamin A, thiamine, riboflavin, and ascol.bic acid were ~nuch below 
recommended allowances. One hundred fif ty-four subjects were i n  t h i s  
"under 76% of NRC recommended allowances group" f o r  f a t  and calcium, 
Others i n  t h e  same group were a s  follows: 153 subjects f o r  r iboflavin,  
145 subjects f o r  ascorbic acid, 135 subjects f o r  vitamin A, W3 
subjects, , f o r  , phosphorus and 125 subjects f o r  calories,  

. . . .  ... , . . . .  ....... . . . . .  . . .  : . . . . .  . . .  : :: . . .  ., : ; , . ,  >. . . 
. . . .  

For the nutr ient@ with average inkakes of 90 t0.&00.$:.:q. m o r e  . i  .: . !  
of NRC recommended allowances, niacin intakes were met by the  . . g ~ e a t e , $ ~ ,  ., . .: 
number . . .  of individuals. Iron had the  next highest number of individuals. 

. . . . . . . . . . . . . .  . . .  . . . . .  . . :., . . . .  . . . . . . . . .  . . .  . . 5 . .  

. . . .  : . . . .  ., . , . . . . .  . . :  . . . . .  . . . . . . .  ,. : .: 
.,. ',. ' . . . ,  . i ,  . . . / . :  . . . . .  . . 

. . . .  . . : : \  : .  " . . 

No attempt has been made i n  t h i s  study t o  determine whet& 
the  d i e t  the  Marshallese a r e  consuming is adequate f o r  t h e i r  physiological 
needs, , The 'd ie ts-were assessed by comparing :the . in take~.~reco~ds . .w 

. . . . . .  Natio$aI Research Couicil  allowances.. . : : . . . . . .  s . . . . . . . . .  . . . .  . . . ': . . . . .  . . .  . . . . . . . . . .  . . . . . . . .  . . .  . . .  . ;  t .  . . . .  1 :  : :.. \ . . . .  . . . . . . . . . . . . . . . .  :.. 
. . . . . .  The vafue and Ii'mitBtions of. di;etary:~~hwan~,es:and: t h e i n u s e .  

have been a subject of many discussions. Criticisms may be made i n  t h e  use 
of these d ie ta ry  standards for  comparison, a s  these standards were drawn 
up primarily from studies  of individuals jnd populations of the  western 
world. L i t t l e  i s  knownabout t he  physiological requirements of nutr ients  
of t h e  Marshallese, These requfremefis arWihf  Luence8. in.varying degrees 
by body s ize ,  climate, . acbivity,, . :and 'otheFfacCms; . : : . . .  .. ,. 

. . .  : . . . . . . . . . .  . . . . . . . .  . , ,. ;>: . .  , . , . ~ 

. . . . .  

In ordeq t o  have some information of body s izes  of Marshallese, 
255 male and femaleMarsKal~ese~ '  fioni t he  :ages of 9 months through 70 years, 
part icip&td ' i n  ' th i s .  d ie tary s-ey,. were yeighed,a$i measured by t h e  .: : .:?.:.;! 

author. 
. . . . . . . .  . . . . . . . . .  

' 

 able 7 shows th&'w&ght's and hekgi-its. ?,f 255 male and female 
Marshallese ~ u b j e c t s ' ~ r o m  9.mont~s"thr'ough 70 years of age. The weigh%'"' ' '  

a re  g i v e q i q  pounds showing the  range and average; heights are  given i n  
inches showing the  range and average. . . . . .  . ., . . . , :  

, , . . . .  , . . . . . . . .  



TABLE 7. 

by Mary Murai 

. . 
. . . . . . . ,  . , 

Age Number of Weight (poundsl . . Height (inches 
(Y~s. Sex subjects Range Average Range AverLBe:' 

9 months M&F 2 20-25 22 16-20 18 

1-3 M 21  20-30 25 20-30 25 
F 3 20-33 28 22-30 27 



The average wePLghi;s of Ewuhal lese  were oompamd with everage 
weights of Amriuans of the sane age group t o  obtain .';he difference 
between the biarnhallese and Bme~ioans, 

Table 8 8hor;s t h e  differences between average boay wei&Ls Of 
the  Earshallese and hmarican sub:eclts of tho ssms age group* 

.... I . . . . . . . . .  . . . .  . . 
Table 8, 

. . , 
. . . . . . . . .  . .  .,,!' . :  :" .. . . : . . . . . . . .  

Ciompariaora of "~ve rage  Veights of Uarshallese with Wei&~s of 
Bmericans Given f o r  Each Age Group i n  the Table of Reaonuuended 

, ' . . :. :. v Daily Allomanoes, National Researah Oouncil, 

. . . .  ... . . , . ~  .,.. . , . . ,. . . ,..:: . . ...,,,.. : - .  . . 
16 t o  20 (boys) 141 1 2 3  -18 ... . ., . ~ ,  , . .,., . . .  , .. . . . . . .  , . . . . . .  . . . ' .,..: . . 

.... 21 a n d  over (females) :, ' :123 -): . . . .  . j , z -  123 . . '.. @ 

..... 21 and. over (males) ; . . . 154 ,::> ...... : .. 138 .->< -16 . . ,. . 
I;. 

. . . . . .  . . :. , :: , ?  
?. . . ......... 

. . . . '.i. . . . . . . . .  ' . .  

ZBarshallese sub jec,$p::had amalle &.body s izes  @en compared with :';.. : : 
American subjects. of the  snmei..ge group .;'::ma.: exceptionw :were the 1 t o  3 
years old group, and the females 21 and over age group, The average weights were 
the s q e  for  thelE4arshallese American jsubjects i n  these two gr.rbups, "...!::' 

. . 
., , . .  (?_. . : . :. : . . . .  .>.,. , .; 

I n  s p i t e o f  these differenoes ' i i  body s ize ,  scme yardstick had,, ,,,,,, 
..:: P. be used ,foi 'o.ompari s.(jc .a'~d .siii'CC 6..+b.' oCd 'idm6aae.d. .'el w&b& & .  .r;jp.rgseii 
t . e r ta in leve1s  of intake considered desirable,  they were used as  standards 
fo r  t h i s  studyo A s  s ta ted  i n  l:Reoommended Dietary Allowances, Revised 
194En (N.R.Co Reprint and Circular Ser ies  No, 129, Oot, (1948): 

llThe quanti tat ive data i n  the accompanying t ab l e  are intended 
t o  represent exactly what is implied i n  a l i t e r a l  in terpreta t ion of the  
wor& reeonmended dietary allowances, Henae i n  contrast  t o  some prevlously 
promulgated standards, the  data i n  t he  following t ab l e  are  ra ther  t o  be 
understood as  representing l eve l s  of nu t r ien t  intakes which the  Food and 
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, ... . . .  

Nutrit ion Board rec&menda'as ~ . . .  normally desirable goals o r  objectives, 

"The recommblations a r e  not cal led *requirementst because 
they are  intended t o  represent not merely the l i t e r a l  (minimal) 
requirements of average individuals, but Levels enough higher t o  cover 
substant ia l ly  a l l  individual. var ia t ions  i n  the requirements of normal 

. . . . .  people. . . .  . ..: 

"The figures here rec-ended are, therefore, general lyhigher  
than average requirements b u t  generally lower than the doses used t o  
m e t  needs created by'pathological  s t a t e s  of cer ta in  environmental con- 
d i t ions  o r  i n  u ~ ~ e t i n $ ' ~ f o r  an e a r l i e r  period of depletlon...bi' 

. . 

Other d a e t a r i  standards have been used by i&rnational groups, 
the  two nost frequently usad f o r  references are  t he  standards proposed 
by the Committee on Nutri t ion of the Br i t i sh  Medical Association ( 9 )  and 
the  Canadian standards approvedVby the Ganadiq council on Nutrit ion ( l o ) ,  

' .~ 

 oldsm smith (11.) coqiared $he .~meri&, ~ f i t i s h '  and Canadian 
d ie ta iy  standards i n  her  "The mos~, . s t r ik ing  differ:ence is the . ' 

much lower recommendation f o r  ~ a s c ~ r b i c ' a ~ i d  i n  the ~ e n a d i a n  'and Br i t i sh '  
s t ~ d d a r d s  than i n  the  Recornended Dietary Allowances of t h i s  ~ o u n t r y ,  
The rkommended intakes '.for the  B v i t a m i k  apd f o r  calcium 'are a l so  . . 

loEer, especiaxly i n  .. . ,  the ~anadian .  ' The recopinended intake of vitamin A 
is lower .in the Canadihn t h q  i r i t h e  o t h e r : ' s t a n ~ r d s ; ~ : s i n c e  the 
rec~Dqendation is. made i n  terms of carotene, rather '  than i n  terms of a 
mixed d i e t  fu rn ish ing  vitamin A a s  2/3 parot  ine and. l/3. preforined vitamin A. 
recomck3.ad intake' of i ron  is a lso  lower i n  the Canadian standard. These 
differences are i n  i i n e  with exp?ctations since the ~ a n a d i ~  standard 
is a nu t r i t iona l  f loor '  and approaches minimal requiremen'@. The B r i t i s h  
standard is an all'owance f o r  maintenance of good nu t r i t i on  i n  the average 
person, and the United S ta t e s  allowances are designed f o r  maintenance Of 

good nu t r i t i on  of substantia ' l ly a l l  normal persons and include amarg in  Of 
safety." . . 

. . 

Calories 

The Committee on Calorie ~equi&ments o f  the. Food and Agriculture 
Organization. (FAO) of the  United ~ e t i o n s ' ( l 2 )  has formu1tit:ed a standard 

, . 
f o r  oalories. "The recornendations made.....represen'b a considered attempt . . 
t o  proviae prac t ica l  guidance on the reqqirement; of population end 
prpulation groups. The method followedwas t o  assign numer~cal value t o ,  
the ca lor ie  requirements of a f u l l y  def ined "reference*, act: to indicate 
( a l so  i n  numeria.al form) the adjustments t o  these values nh.lc;h may be made 
i n  order t o  calculate t h e  requirements of i nd iv ldua~s  d i f f e r m g  f ~ o m  the 
reference. . i n  . age* . . bady s ize ,  temperatur'e of e,nviromen,t, and act ivi ty ,"  

, . 

"The reference man and woman a re  25 years old and l i v e  i n  the 
temperate zone a t  a mean annual external  temperature of 10 degrees Centi- 
grade, They consume a well-balanced d ie t  and a re  f u l l y  healthy, The degree 
of ac t iv i ty  of the man is tha t  involved i n  occupation i n  l i g h t  industry; 
t h a t  of the woman is t h e  ao t iv i ty  appropriate t o  general household duties 
or  l i g h t  indus t r ia l  work. The mean calor ie  requirements of the reference 
man and woman on a year-round bas i s  are judged t o  be 3,200 and 2.300 calor ies  
per  day respeotive<ycw 
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"It is estimated t h a t  requirements i n  t he  t h i rd  trimester of 
pregnanc.y . r e  i,ncrea.sed by apprq&aate& .,4@0 ,caJ.o~,?+,e.s~d@&& :,:m.-&%ct.ati?n:,, 
requirements ara inoreased by 1,000 c h o r i e s  daily,  t h i s  figure being 
based oa  the assumption t h a t  , the r ~ : q ~ . i p d . ~ f  ,..l,acta~&an:!i?:.,6~~th~~-and the 
average QuantitJ? of milk given by t&.:mother a t  :3 mon$.hs..;af.tsr de1ivsr.y . .  : 
is 850 - r n k l l i l i t e r ~ . ~ ~  . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  : .... % ..... S. > .  . % . . . .  .~ . , . . .  . . . . .  ::.: 

. ". . . . .  . .  . . . . . . . .  . . .  
/:. . . .  . . .  I . . . . .  : . .  :~ : , :.. :.,; 

"The reference children belong t o  the same type of po$la'cion 
as the  referenoe adults and l i v e  i n  the same climatiu environment. Them 
valuea..cire -the vreaomended allqwanaes9:o.f ,the:NaO a ~ e h  Gomoil, 
U. S .  Ae!' . . . . . . . .  ... . . . .  , . . , . : . . . .  

.. " . , . 1 . . /  

. . .  . . . . . .  . . . . . . . .  . . .  . . . . . ~ ..' .',:,'.:.:? <, ' . . ,  ..:,. , 

?The referenee adolescents ,ape 18. :@&I and we&.gh60 k i l o -  : 
grams (boys) and 50 kilograms ( g i r l s ) .  Tn hea l thand  ac t iv i ty  they are 
s imtlawto. , the  refereme ,ehi.ldsen~.. :The r'equifements . , ~ ~ . ~ s , u c h  ad~Lescen t s  
a t  Miand 19 years .of..age,.i e :judged t a b e   GO.: 
c e l o s f e ~  f o r  boys .and g i r l  

. j .  . , .  . : .  . :,, :: ; '-  : . . . . . . . .  ' .  , . :'. . ,. 

"Calorie re nfluenced by body s ize ,  I 
recommended. Phet . .the, fqr@@a?:-E:r; 153.0 .(Iv}~, ??;.:@ee) :%.drE .-'Y23.,4 
(w)O0 73.. !(FLen) an&E :-, ;.totial-,pqXorle.. requi.remea.hs :: and;W a.:bo@y:.mei&t:(kg~ )p. 
be used.:to :cal;aula%e %he: mquireaextt s . : ~ f  a d a m  &*.ox 
When the>rl-..aotiv"+ty 2i3 %h&: :OR! $he .refere.nw,;.*. ::: .. :.:. - :. , "- .  . . ., . . . ,. .., ., 

. . , . . . . . . . . . .  . . . .  : . .  . .  i ' . .  .. + . . . . . . .  ,. . ! . .  . :  : 

, . .  "No ad jus&el?i;~~;:&r.~~.ody-~~sf ze s~au$&,bec-~e 
under 16- During the yease::~ffr.w 16:.%0 aQg h-(pdx-si 
ma'curs abensione,  .,~.::p~p~a~:qn~,.:,$nnn~~ieh %Be,:.@ 
adolesaents is l e s s  then,thait. q$ (che re$emn~e:.q 
shau3-d. be ..made on . $ b ~  ib:ql>% o.~~:iLh,e qat~&e i,~:i+@3 :..qt~~aiy&ab~: ag3,:22 : +;,hs:z!:, : 
than tbe  aatuel  W?&gkt.:.o$,:ad~osileqg~,j .. :. ..3;q s ~ ~ h . . o ~ ~ o ~ s ~ e ~ q e ~ ,  ,.regyi:reme~'+g 
for  :bmnale.s from 16 &X9.9, i . $ n ~ u . % . , h . o d  .:~~.:;1:~~1C~:~1e.d~~+s.,;3.2(? .2@908@i ,: of : .. .: 
the: requirement8 gf :w&:L-~o~rtehq@ aqti~e :,g@L?s;~g ?&%?@Ts :.i:nth@l 8.w. .... i ,:. 
populaMm, the oorsespond4ng;~ergen?:.ag~ f up :~.fqna:Lsa. bu;h~g:l  

. . . . . .  . . . . . . .  . . : .  . . . . . . . .  . . /  ,. . ' . . . . . . . . .  ....................... : . : : . .  ." , , : .. . . . . . . . . . . . . . . . . . . .  . . : ,  . . 

A saa le  Go allom f o r  the e f fec t  of increasing age on calor$e,, . . i .  

requirements is suggested, haourding t o  t h l s  saale, requirements a t  25 
years of age are  &creased by 7-5 peruent f o r  every 10  years beyond the 

. . .  age of 25,," . . . . . . . . .  . . . . . . . . . . . . . . .  . 

: . :.'..i.! '.The exis'cenae of an e p p r p x ~ a t e 1 y : ~ l n w r  rglatipnshipbstWeen 
calorie;.eXpenditure and mean a:u~.ual;;external:tempe.rgtwre .was assumed, It 
ig recommended tenLative1.y thtii: . &r.;eyeiy 10  ,degrees depar ture  , i n  mean 
annual temperature from the r e f e s e ~ c a .  Cemperatunei:pf' LO degrees C;en%igraded 
requlzements should be adjusted b,y 5;pert;m% of re~wirements  aC the 
reference level ,  the 5 peroeaii 'being:..subtracted f o r  .higher'.temperatures 
and added f o r  lower %empe~at,ur.es 6'0 -; .: . . . . . .  . . . . .  :. . . . . . . . .  . .  . . . .  . , . I , .  

. . . .  . . .  . . .  .. . . , : . . . .  . . . . . . . .  . . . .  
. . : . >  , . .  / '  . 

Vhe degres of :ac%ivi'cy:-dlreatly i n f l p n c e  aalorie-: requirements, 
1% is oonsiclsred thtih i n  most popultitfons tho  mean a c t i v i t y  w i l l  
approxlmatet t he  degree of~~acttrlP9'iy..as#bgnod:.til Gbe mferanca sdUlts, No 
adjus'cmsnts should be made:.!%qr :ao%iy&i;,y: under ..LG,.:yea~a :of age@.:: I n  the  
3o.al.e recomeuded f o r  chlld,zexp:'che a c t i ~ i ' i y . : : ~ f . ~ l ? ~ y s  and.:irLs- is ass~nned 
t o  be- the  same under the 4ge::,o$~:3.3.; Cbough-.in some .gopUlatiOns  the a c t i v i t y  
of boys exceeds tha t  of &rls a t  ::.m:y,rlier .age ge:rthan.-t;his, If :, I:. :- 

. . . . . . . . . . . . .  . , . .  . . .  . . . . . . . . . . . . .  "..>.., .. . . , i 

. , ,< . . . . . . . . . .  . , . . 

. . 0 .  



The above ,wecomend.atlons were followed and the calorie 
requiremen-i;6 of Narshallese : were a a ~ a u l a t e d  by taklng igt o considerat ion 
body s ize$  age, and environmental temperature. Using the equation: 
E = (lol8'75 - 0.0075A). . (l,,050.,- 0.005T1 a w~~~~~ where 3 ,3 .Lotal. .. . . 
requiremen'cs, A m age 3.n years,. T temperature. i n  degrees Centigrade, -. : 

W. = body weight i n  ki logram, Themean external t ~ e r t i & . t l r e  of %he . . . .  .. . 

Marshall i s l a d s  mas taken as  2'7 degrees Centigrade, . . . . . . b . 
. . .: . . . ., . ..,, 

. The dalorie requirements of ~ a r s h a l l e s e  of various age6 i i . f l , ~ g . .  . : .~ 
i n  the  Earshall  Sslazds .aaleu.lated by using the FAO formula fW calor ie  .... ,:. 

requirement% are summarized i n  Table 9. . . , . .  . , 

. . . . , . .. .,: ' 

. , . . , .  . ,  

. . , . 
Table 9 . .;:. 

. .  : . . . .: . 
. . 

Calculated Calorie Requirements f o r  ~ a r s h a l l e s e  o f  various : 
Ages Living i n  t he  Marshall Islands and NRC Recommended Calorie Requirements 

Adolescents 

Men 
Women 
Pregnant women 
Lactating women 

Adults 

Women 
Pregnant women 
Lactating women 
Women 
Pregnant women 
Lactating women 
Women 
Women 
Men 
Men 
Men 
Men 

C&lcul&e& . ' :. : . .. 

W i t  Calorie Requirements 
kg0 .. ' '  calor ies  ' .' ' ' 

. . 

16-20 3434 . . 

2263 
. . 

16-20 .' 
. . .. 

16-20 2713 
16-20 . , . ' ,  . . 

3263 

NRC 
.,' R6quirefient: 

. . .  . . . . 

I n  most cases, t he  calculated ca lor ie  requirements were lower 
than t h e  "recommended allowances'l of the  National Research Council, 
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Thiamine . . . : 
. . .  

Daum e t  a1  (17) .. conc:luded, knit the minimal dai ly  thlamine 
requirement of young adults of t;v?enty;.one t o  thirty-eigh'c years o f  agee, 
weighing 55 t o  64 kgs and requiring approximately 2500 c a l o r i e s p e r  day 
f o r  mai~tenance of body weigh% mas adjusted t o  be very close $0 0,63 mg* 
thiamine o r  on the order c f  0,25 t o  0,30mg, thiamine per  1000 calor ies  
of mix8dd:et. The NRC allomanw of thiamine is approximately.1.00 per- 
cent more then the minimal requirements. The minimum da i ly  requirements, 
Food and Drug Administration, ~ e f l e r a l  Geeurity Agency, (18) f o r  thiamine 
is given as 1.00 mg, dai ly  f o r  adults,  

Riboflavin 

Hormitt e t  &..(19! observed the e f fec t s  of d i e t s  r e s t r i c t ed  i n  
r ibof lavin i n  15 male sub j e c t q i :  .,They studied the excretion of r ibof lavin 
i n  the urine and suggested : tha t '  the r ibof lavin requirement of a r e s t i ng  
adul t  t o  be between lsl and 106  mgs+ per  day. They concluded tha t  
allomances below 0.6 mge per  day are insuff ic ient  t o  support normei tissue 
repair ,  and that  a reserve of r ibof lavin could not be maintained on l e v e l s .  
of intake belom 1.1 mg.. .,.The NR(1 allowances are based on body weight and .' 

allow about 25 percent marginof  safety4 

Niacin 

The amino acid tryptophane can be converted t o  niacin i n  the 
human body, therefore, the requirements f o r  niacin depends on intakes of 
food containing tryptophane, 

The Ni3C allomance of niacin mas s e t  a t  ten times the 
aorresponding allowanczes of thiamine f o r  both sexes and e l l  ages. 
According t o  Sherman (20), @'As yot, we do not know: (1)  mhat pa r t  of 
the  niacin requirement w i l l  be *biologically enrichede i n  niacin by the 
bacter ia  of the digestive t r a c t ;  o r  (2) the  degree of trustworthiness 
of preaent estimates e i t he r  of the  niacin requirements of human nut r i t ion  
o r  the niacin content of some types of food," 

Ascorbic acid 

The following data are given by Sherman (21) as  standards for  
ascorbic acid: "A dai?.y intake of 25 milligrams of vitamin C by normal 
adults (other than women i n  pregnancy and l ac t a t i on  who noed decidedly 
more) o r  L O  milligrams per  100 calor ies  of food i n  family d ie ta r ies ,  
might be regarded as a minimum suf f ia ing  fop prevention of the  gross s igns  
of scurvy. F i f ty  milligrams f o r  adult. maintenance and 2 milligrams per  
100 calor ies  f o r  family d ie ta r ies ,  might be regarded a s  medium standard. 
One hundred milligrtms per  adult, or  4 mgo per  100 calor ies  of family 
food, one may approximate the presumably optimal ailowance suff ic ing t o  
keep the body qsaturatedP ." 

"Th@ values given i n  t he  (National Research C o ~ i n c i l ~ s )  Table 
represent a conservative appraisal  of a l l  the evidence tha t  is available,  
but they shauld not be regarded a s  qaaturation' levels.  More generous 



. . . . .  . . .  . . . . . . .  . . 
. . .  . . . . . . . .  . . . . . .  . . . , , . :; i , 

~::  

intakes (may) r e su l t  i n  cons'iderabiy higber cbnae@t.>ationsi:.in..the :.. .::.i 
. . .  . . .  tis&ues," (22) . . .  . . . . . . .  . . .  . . . . . . . . . . . . . . . .  . .  .... . ., . L  : : ; /::, . . ,  

. . . . .  . . . . . .  . . . . . .  ~ . .  
...... . . .  . . ~ >  . :  . : . . . , . .  

Goldsmith (23).  concluded %hat. the purpcses and phtlosophy: . :,:' 
behind any dietary standard.must be appreciated-.for:proper application,: 
I n  same s i tuat ions ,  standard based, on, minimal raquireme~bs .. .are: usef Q l  and 
i n  others, standard6 representing nu t r i t i ona l  goals a r e  more durable, 
For cer ta in  nutrients,  reamendat ions  should be re la ted  t o  body size* 
fo r  ealor la  consumptj,on, o r  for .~s t i l l ' 6 l ;hers ,  t o  aat ive metabolizing 
t i s sue  or  t o  the individual, There are many gaps i n  our know1.edge of even 
minima1"requirements and very few quantitat ive:  data reLa 
needs, " 

. . 
... . . 

. . . . . . . . . . . . .  :.,. . 
~ 

. . .  . . . .  . . .  . . .  i3umum . . . . . . . . . .  . ,  . . *. 
. . 

. .  . . . .  . . 
, : . . .  .. ,. . . .  . . .  . , .  . . . . . . . .  , , '  

. . . . .  . . .  . . .  Weekly dietary records of one hundred sixty-one~aubjebts':'or":-'. 
Ha juro vi l lage,  DlIa jurc Island, Marshall Islands, from the age's':.oP 1. tbi.0ugh 
70 years of age, were studied f o r  dai ly  quant i t ies  of calor ies ,protein  f a t ,  
calcium, phosphorus, iron, vitamin A, thiamine, r iboflavin,  niacin, and 
ascorbic aaid, These f igures  were then compared with National Research 
Council Allowanaes, 

. . .  

' Taking the t o t a l  group of one hundred sixty-one subdects, the 
following r e su l t s  were obtained when dai ly  intakes mere compa~edW9th: '2 
National Researoh Council allowances; 

. . . .  . . 

1, Calories: one hundred fiZf%y-seven subjects or  97%:'r:e:re> 
' 

.below a l l o w ~ n c e s ~  four subjects-  o r  3% kere'.: 
. . 

, . .  above a l lo~annces  . . . . . 
. . . ' .  ! I ' . . '  . . . .  

2. Protein: one hundred.thirty subjec ts  o r  8I$were below. 
allow&oes, thPsVy+one su% je c t s  o r  1% were . . 
above allowances. 

Fat: one hundred fifty-s'even subjects or  97% were below 
allowanaes, four subjeots o r  3% mere above allowanoes. ... . ,  , . . . . . . . . . . . . . . . . . . "  . . . . .  . . . .  . . 

Calcium: 6 6  hmdrea :f if ty-eight .s<b j e c t s  o r  9& mere 

. . 
beiow aXowan~es, three hubjects '.or 2% were above 

. . . .  . . .  allosanaes, , . . . 

. . .  . . . . 

~hbsphorus;  one hundred f i f ty- three subj%cts .br  9% m r e  
. . , be?.om allowanaes, e ight  sub je'cts :or 5% were 

. . . .  ... above allowancesi . . 

. . . . . .  . . , L . ,  
. . 
. , 

. . . , . . 
Iron: one hundred f ive  subjects or'-65% were-below allowances, 

f if ty-six subjects o r  35% were above allowanoes, 
..,. 2 . . . . . .  . . . .  . . .  . . . . . . . .  < .  

Vitamin A$ one -hundred f o r t y  sub'j%ats" o r  87% were belos  . ,  : 
allowances, twenty-one. subjects 'or 13% mere 
ajove allowances. 

8. Thiamine: one hundred thir ty-s ix  subjects o r  85% were 
below allowanoes, twenty-five subjects o r  1% 
were above allowanoes, 



. . . .  . . .  . . .:. ,; :, ,.. . . . ~ . . .  ' ::". . $ > ,  -83- , . . . . .  , , .  .',,!,'., ; . , ; . :  '. 
. . . .  . .  . .  , . . .  ~ . . . . . . . .  .... . . . . . .  . . .  . . ' >  : 

. . 
. . , ,, . . ,. . . . .  . . .  ,.. 

,. , . . 9. ... -aibo$&+vin: . one hundred .sixiy subjects. .. .or 9%. .yere below 
, . . . . . . . . . .  : allowanaes, one subject .o r  was .:above . . . . . . . . . . . . . . . . . .  . . . . 

. . . .  . .  : .  . ,  al&owqnces, . , . . . . . . . .  . , ,  . . . /. ,:, , '  

. . . . . . . . . . . .  . . , .  . .... . . I < < ' . .  . . . . . . . . .  .:, . .,.r. .. 
10. ~ i a c i n : " ' ~ e v e ~ t ~ - n i n ~  ''subjects o r  49$iere below allowanoes, 

, : .  . 
, . . ; . .: . eighty-two @ub j ee t s  o r  51% wera above .allowances. . . . . . . .  . . .  . . . . . . . . . . . . . .  . . . . .  ........ . . . . . .  . . .:,,.' < ~ , :  

. , A s 0 0 r b i ~  aeidr..;.one hundred: ~.i~ift~-one.,subjeots o r  94% yere.  
. . . .  ' .  . , ., :., ... . . below allowanoes, t e g  s u b  jec ts  o r  6$ werg 

. . . .  c . . , .  . . . . .  ,.. . . .  . . .  :. above allowanaes. :. : , . ., 
. ., , . . , . . ,. . . . . . . . .  . + , . . .  > . . . .  .. ..:'_9 I 

. . .  . : . :  . . . . . . .  . . .  ... ..; .;, .> 

Thp -percentageL of,  subj&ite i h 0 , f i i l e d  to:me.et NRC a110 
a s  @$at%? than those ah?; d i e  .me$$ al&wanaes f o r  +he f ollomiqg nutr2ents: 
calories, protein, f a t ,  calcium, phosphorus, iron,. : v j t W n A g  thbminat,,:::: 
riboflavin, and asaorbia acid, 

. . . . . , . <  . .  \ . . .  .., , . '  . . . . . .  .. ~ .. . ,  , .. 
i.s ... . . . .  ~i .ne ty-n in~ percent o f  t$e sub je$& ,?ire b@i& a l ~ ' ~ $ & c w  : f o e  : 

riboflavin; @$.of t b e  subj,e&q, +e.~e.  belq? allxyanaep! for, calcium; 97% ~f 
The cfub jeate.. .v(exe. belo?. al~owa&es f o r  aalor~$eg,, ,and. .,g,at>.: 95% of . the :  . . . :  : . . . .  

. .  Rbjeota  were $lo?. allosanaeri f o r  phosp.horq&; 9% of, t h e  :sub jaats~.,mrEi'.:. 
below, allomanpes f o r  asqorbio aaid; 87% of. $,he: %ub j;cts were below,.. ..:. : i :. 
allomances f o r  v8tamiamin-4;:: 85% o f .  the ,sqbjec%s mre;.below aUowance8: for..:.:. 
thiamine; 81% of the  subjeots were below allowances f o r  protein; and 65% 
of +bjepCrs mew- below aU,onances .for ixon,, . .  

'.: ::.. . .  .. . . .  . . .  ,:. .' , ;,!; , . , .  . . ' r .  
. . . . . . . .  

8.. r Eighty-.$vo, suh;Sec.ts o r  5'$ wire above 
. . . . . . . . . . . .  Seventy-nin?: j&a or:-$& were below. alhowanaes.,., ... :....: : . , .  , ,  .. 

. . . . . . .  ...... . . . . . . .  . . ...... , .  , . :  '; .> ;: ,.,, : \ . : :  ' .  " ., :.. :i . . . , .(. 
.C . ::'&e.re :w+m :f&y-eight children, &les and females, forty-& :i:,. . . . . . .  

males and sixty-seven females. O f  these, there  mere- twenty-four male. ' ,::'. 

and fenale children between the  ages of 1 through 3 years of age; twelve 
male and female children between the ages of 4 through 6 years of. age; , ::: 
six male and female children between the .ages of 7 and 9 years of age; 
'nd s.ix male:; apd P e a a h ,  sub jeats &$ween. the  ages of . l o .  tbrougb. 1 2  years . . . . . . . . . . . . . . . . . . . . .  

. . . . .  of agee . . . . . . . . . . . . . .  . , . .  . . . . . . . . .  . . \ .  , j '  : ,,. i c  
! :L  . . , . . .  < .  , .,. . , ~ 

. . . .  . . ,. . ., , : . -  ' .  . '  .. . . I .. . . .  ". . .  . . : . j  , . , :  , , . > . ~  ., ,, !.(: :. 1. 
Of the mazesj. there were, t,h,ree., gubjeots, age< 13'. through :I5 , 

Years of age; two subjects, 1 6  through 20 years; thirty-three subjects, 
2& $9. .@,years; ,.e;&h$ sub:jeats,;61 t o  70 years of age" . . 

. . . . . . . . . .  ..> .; .: ; . !! :,,; -; ;..-'.! .. : ~ " . : . . . .  . . ,I . : .. ' 
. . , , , .. 

. . . . .  
, . . . . . .  d f  the-  Pemales, theq+ were. t h ' k : '  s u b ~ c . t s o  13 through 1 5  yeem; 

four sub jacts, 16 through 20 years; t@$.rty+i.x..sub j e c t s ~ .  21 . t o  60: years.;:..' 
nine subjeats, 61 through 70 years; four pregnant nomen, and eleven - - 

Lao$at.Ug women. ,!.,..: . . .  : . : :,..;:. ... . . . . .  , . . . . . ,..,. , . .... . . . . . . . . . . .  . . . .  . . . . . . .  . .;.. : :;. ... . . . . . .  .., ..: , . . i . . , .  :;. , .., ?%,.  . 

, Taking ?a04 ,a@ ~ g r o u ~ '  ,&par$tely, t h e  f0llowir3~ r e su l t s  were..:: :. 
obtained when daiky in tak9s  wers  ompaped,.with~,N@tioOal. Research Colmc%l.,. 

. . . . . . . .  BLlowanaesi : . . . .  , _ ., . . . . . .  , . . . . .  . . ,  . . . . . . . .  . . .. , . . . . .  : . .  P ! , .  

. . .  . . . .  . . . . . . . .  . . . .  . . . . . . . . . " .  . . . . . . .  . . .  . . . . .  :, . . .  . . . . . . . . . . .  . i  . . :  . . 
.. , . .,. , ., 

. . . .  1. . ~ h i l d r e n  . ' . . . . . . .  . . . , . . .  ., . ..: :.:.: . , ! ; .  . . . .  ,. . . . . . . .  , , 

,. ,. . . . . .  
a, 1 t o  3 years of age. One hundred percent of the subjects 

were below allovanoee fo r  calcium and phosphorus w i t h  a l l  traenty-four 
Subjects below allowanoeea, Nine%y-six percent of the subjects were below 



. . . . . . . . . . . .  
alloffancies' f$$ f& arid,:r&fl*vin; 92$::$k.,'thb siib jeots: were beiow allowanoes 
f o r  ctiXories; 8876 of %lie 8ubje83s were. below a l lo~onces  f o r  protein; 83% 
of the subjects were below al?.o.oreriaes ' for bb%h vitamin .A and aseorbio aaid; 
7% of the subjeat? werp ,balo~;  a;llowa,noes., for .thiamine; and 62% of the 
sub jeitk were. belo@. allomana& %k iron* ' _ ~ n J , y  33% of the sub jeets were below 
allovafibes f o r  niaoinand'67$ viere' above alldw830:eao 

. . . . .  .... ., , .  
b. 4 i o  '6 &rs" off a&/ , One hindred perhent' of thi"sub jeats 

were below allowanoeEi f o r  calbfumi ~homjhorus. and ribofLavin, with twelve 
subjects below allowanoesi ~ ihe t&iw6  pekceni of the subjecrti~ were below 
allowanaes f o r  f a t  and aalories; 83% of the subjeots ware belom allowanoes 
fo r  vitamin A; 75% of the  subjects were, belom illlcnanoea f o r  thiamine; and 
679.6f the subjects we?% belo? allovzaneea f o r  protoin and ascorbic acrid* 

.' Thirty-three percjetnt o f  the subjects were below allovanoes f o r  iron'and .,, 

42% of the sub jeots were below allowances f o r  .niacina Sixty-seven percent 
of the subjeots were above allovanoes f o r  iron and 58% of the subjeats Were 
above allowansors f o r  nniaaln,. .. . . . . , . ii ,.., 

, .  . . . . . 
. . .  . . , 

. . oo 7 %o 9 ye6ri':bf age,, one hundred of  the subjec ts : :  
Were b9lOW a l l ~ w a ~ c t e s  f o r  aalories, . f a t  phosphorus, r iboflavin and asaorbict 

, .~ acid With six sub jecrta .b+low. a ~ ~ w k B a s ,  .... Ei&t y-three percent of the ,. I: .... 
sub j+S mere below allow&aes for. thi,amin&; 67% o f  the sub jeots were: below 
alldwenaes fo r  oeloium a;nd Vi t&in '~ . , ,  F o r  and iron, the ,pequenta&e 
of aubjeats were' equ&Ly diq2d@.d, w i t h  .3O% b:qlow and 50% above allowvaoea,. 
811 subjeots o r  100% were a%o& aliowarioeii Por niaain, 

d, -. 10 t o  12 years of age, We hundred p e r ~ e n t  of tho aubjeots 
were belon allowonues f o r  aalories, f a t ,  oalcFum, riboflavin and ascorbic 
aaid with 63x sub j e ~ t s . ,  below. a11 e peroent of the sub- 
jeots were' below.aifoVancres .. , . . . . . . .  for.  p r  vitamin A and thiamine. .. 

. . .  Sixty-seven'p&ae&t m t h ?  aub jacih' anaes f o r  irone 
Thi&+three perde,nt c o f  th6 .. sub:j&ts. . ,  . . . ,  . . :  $anoes fo r  niacin a d ,  

. . . .  67% &ere . . ~ a b o v e : ' & ~ ~ o ~ a n & i s ~ :  ... . . .  
. . . . . . .  . . ,. , ..: . ,  . . . . . . .  

. . 

. . .  . . . . .  ..! . . .  . . .  
& . '  . . .  . , .  . , .  

. . . .  11, :. &:ales , . . . ,.. 

a. 13 Co 15 years of ageo Oi?8...hundr~.d.peroent of the subjeots 
were b.&ow'allowanae? foe 'S31afiesp pro%e$n,:. fa t , '  .aalciuml, phosphorus,. . , 

. . .  iron; vi'tamin A, thi'amirie..' r iboflavin aria. &oorbic a@id. Sixty-seven . . . . . . .  . - 
percGnt of the sub jecbs' w&e bbelom all6w&o&s ' foi. niacin. 

. , ,. . , 

b o ,26. t o '  2 0  &rs of age. OD*, h ~ n d r ~ d ' ~ ~ e r c & t  o f '  the sub jeota:; 
Were 'below aliowanaeA f o r ,  palorJds,, f a t ;  oal~ium, riboflavin'  and asoorb j c :  
acid; 50% o f  the' 8ubjeots"were below allowances f o r  protein, ahos~horus,  - - - 
iron; vitamin A, thiamine and niacin. 

- 

. . . .  , 

0, ~ & f f f a ~ e n ,  'o& h&&ed percent of the sub Jeow,... 
were below allowanoes . for  oalorlea and riboflavin; '97% pf the subjects : : 
Were belom allowanoes f o r  f a t ,  aalcium and ascorbic acid; 91% of the 
subjects were below allowanoes f o r  phosphorus and vitamin 1; 85% of :the . : 
subjects were below e3.louances f o r  thiamine; and 82% of the subjects were 
below allowances f o r  protein, Sy?,nty percent of .t@e,sub.jectg were below 
allowanues fo r  ni+inr+ 64s bf tee sub:&$+ . . . . . . . . . . .  kei+~::bblow. ~illowanae.8 for, . 

. . . . . . .  , iron, .' . . . . . . . .  . . . . . . . . . .  
. . . . ,. .; . . . . . . . . . . . . . . .  
. ~ . . . . . . . . . .  . , .. , . . 



d, 61 t o  70 years of agee one hundred peraent of t he  subjaats 
were below allowanaes f o r  aaloriea,  pro%ein, f a to  calcium, phosphorus, 
vitamin A, rfboflav-in and ascoxbic acid; 88% of the subje6ts were below 
allofl~na%3 f o r  thiamine; and 75% of the s u b j e e t ~  ware below aLlowanass 
for  iron, Thirty-eight peraent of the su3jsot6 irere belaw allowanoes. .:. 

fo r  niaci.n and 6% were above aUowaaaesib. 
' , ,  . . 

111. Fem,ales . . , r 

. . . . 

., . a. --,. 13 t o  1 5 ~ e a r a  o f  a&*' One hundred percent of the  s u b j e c t s  
bblow: allowanaes f o r  aaloriyA, protein, f a t ,  aalcium, phosphorus, . inon, 

vitamin .A, thiamine, r ibof lavin and ascdrbfd aeid. Sixty-seven percent Of 

th%, sub jecta were below allomanoes f i r ,  niaaihc 
1 :: . .. 

. . , . 
: . 

ba I 1 6  t o  20 years of a g e ,  One hundred percent of the subjects 
7 

weera : below allowanses f o r  aalorfes,  fa t ,  oaloium, vitamin & t h i a m i ~ p  ,. 

riboflavin, and asaorbia aoid, Seventy-five peroent o f  the subjeats were 
below allomanees f o r  protein  and niacin; 50% were belor: allowanoes f o r  both 

,,. 
phosphorus.: and iron. , . . .  . , 

? ,  . . 

oe 21 t o  60 years of age, One hundred percent of the subjects 
vere below. allowanaes f o r  calcium and riboflavin;..  97% of the sub jeots: were 
belo? al1.owanaes f o r  calories,  ' f a t ,  phosphmus, and ascorbic aoid; 8%. of 
the subjects were below allowanoes for  vitamin A; 86% of the subjeots were 
below allonanees f o r  thiamine; 72$ of the sub jeets  were b e 1 o ~ -  allowanaes 
for  protein; and: 67% ,of the mthjects w&e deiopi allowandes..for i r o n  , .  . .  

ror'ty-Seven peraent of the sub jeats  ke rebe loa  all.om&n& and 53% were 
above allomanoes f o r  niacin, 

dp 61 t o  70 years of age. One hundred peroeut of the subjects 
were below allowanaes f o r  oalories,  f a t ,  caloium, phosphoms, r ibof lavin 
and ascorbic aaid; 89% of t he  subjects  were belor: allovaarces for  vitamin A 
and thiamine; 78% of the  subjects  were below all.owanoes f o r  p ro te in  and . 
irono Zorty-four percent of the subjects mere belom alfowancres f o r  niacin 
and 56% were above allorrances. 

e. Pregnant women, One hundred percent of the  subjeats were 
below ollomanoes f o r  calor ies ,  protein,  f a t ,  oalcium, phosphorus, iron, 
thiamine, riboflavin, niacin and ascorbic aoid. F i f t y  percent of the 
subjeets mere below allowenaea f o r  vitamin A., 

f a  Lactating: women* One hundred percent of the subjects  mere 
below allowanoes f?r 3slories,  protein, f a t ,  oalaium, phosphorus, ribo- 
f lav in  and ascorbic acid; 91% of the subjects mere belom allowances f o r  
vitaminA and thiamine; and 73% of the subjeats were belom allowanoes 
f o r  iron, Forty-five peroent of the  subjects mere below allowances f o r  
niaoin and 55% mere above allowanaes. 



. . . .  . . . .  . . .  : . :  .! :. .: . . . . . . . . .  . . . . .  : . .  . . . .  ,;, .: 
. . .  

: F ~ ~ d . ~ & - ~ i @ t i ~ i  in-%he ~ la rab t i l l  7Lisiarids is. dap&n%en% o n ,  . . . 

seasonal oha~ges  -&te .'t'6 t h e  'ripening :of various p l an t .  foodsc The breed-. ., : 
. . fruit  season-be@m i n  May a&% irti'plcked tkroughr'tha ;summer u n t i l  . .  1 ... 

September, - 3 r i  :%he .Xa%t%r :past o f  the w e r s  :bwkro and  ja-n, the  . ; . . 
preserved forms a re  made wh'leh are  e a t e n a f t e r  the  season is over* 
parkicularly i n  the  period from Llarch t o  Xay, when food is not so pleubi- 
f u l ~  in Oofober *he pandanus season begins, and they provide the 
P r i n C i p ~ l  food until. Mareh; pandanus is preserved a s  mokan, i n  the 
winter, a r r o m o o t  is:&dde .kntwPlouz; Taro ?$an be eaten. all year round 
bu% in :  tlie s w e r  breal l fmit  :ifi gMferred, : A t  :o$her t&es of the year 1% 
t t a ro j  i 8popv lae ;  .pBin&lpelLy in spring and fdL, between the breadfmii; 
and pandanus neasons,, Thus, uutMent eontents of t h e  d i e t s  d i f f e r  a t  
various time@ of the year, 

. .  . . .  .,.. : .  ... .;, . "8 : '..' ' ,.., . , ,: . . . . 

'' There i.k a& stbrage; bf: f resh .fo6&ig: the  .u i , i a l  procedure i e  
. . .  t o  'oolle'bi: ' food for.; the  a a y ~  in:& juro vi l lage* 

. . .  . . . . . . . . .  . . . .  . ;.. . . .  . . .  . . ... . . 
. . .  

Imported foods have beaoms a very important par t  of t h e i r  diet, 
The food p&terns a r e  a aombination of l o w 1  food produots and imported 

. . . .  ... . .  . . .  . foo&*. , ,' :. ., . .  . ,.. . . , :  . . : . . .  
. . . . . . . . . . . . . . . .  ' , , i .  . . . . . : . . '  . . . . . . . . . .  

. . .  i~ i i e t  :is. g~ve l i  of :the: food.. onsumed by , . 

. . .  MarBhaUkse. Wudieti ZQ this. d:&ary. survey. . ,. . . .  . . .  
. . .  , . . . , . , , . , . . . . .  . . . . .  . . . . . .  . '  . . .; . ,: . . ,  ; . .  , .  . ,.: . . , . . . . 

. . 
FOOD ITBS OOPdKONCY CONSUbZD E% ~~~~ SWDIED 

INTHISDIETARY SURVfF.:.:::.:i - :  . . . . .  

. . . . . .  . . . . .  . . . .  . . .  . . : 
. . 

1, B r n l x . .  . . 
' '  . . . . . 

. . . .  Byead,: whtte. .. . . . . . .  . ,  . . .  . . . . .  . . . . . .  , . . . . . .  . . . .  . ~ 
. . . . , .  , . .* : . , : 

Doughnuts : . i . . . . . . . .  . , 

. . . . . . . . . . . . . .  
i .  , ? . . . . . . . . . . . .  

Ricre, sof t  - pnlished white r ice ,  coconut sap a& cocoaut milk, boi led 
. .  . , : . . .  . . .  . . 'I '., 7, ,.% . . . . >; , . . ..I/ . . . . . . . . .  ; ...y;;". . . ( ,  ' : . : . . ~ '  

Jaibo , -  mixture , o~::;uoc~nut, s e ~  . c~?ppn~& @%Ik':.apd! . . . .  whree f lou r  
, . i . ; , :  . . . . . . .  . . . .  , . .  : . :  . . . . .  , . / . ,  . . . . .  ..: 

.. , .. , . . . . . . . .  
3. CUCKERS.  ;. . : '  .. :. . . . . .  . . . .  . . :.., , .  ! i : .  . '  , 

, . . . ,  . . I ;  
. . 

. . . . . . . .  , . ,  . , ,,.: . . . . . . . . . . . . .  < : .  . i , . , . . . . .  . . 
. . .  . . . . . . . . . . .  Soda crackers . . ., , . . . . . . . . . . . . .  



W s h a l l e s e  Scient i f  i a  . . .  . G o m m ~ n  
. .  . .. 

. Name Nme - Nme . '  
, . 

. . 

' A i l  Acanthurus o l iva ,~eus .  fjloih surge& ~ i s h  or  Tong 

Autok Chelon vaigiensis (QUOY & 
Gziimard) M a t  

B a r u  lep Birgus l a t r o  Coconut o r  Robber 
crab 

Baruwan Cardisoma h i r t ipes  Sust p la in  land crab 

miLok Naso l i t u ra tux  (Bloah) Surgeon f i s h  Tang 

Bwebwe Neothunnus macropterus 
(Temminck & Schlege) Yellow f i n  Tuna 

Chilu Katsuwonus pelamis (Limaeus) sk ip  jaok 

Chiriul Turbo setosus Canelin Gat's eye (most 
cornon ) 

Turbo argy-rostomus Linne Cat's eye 

Imim Melichthys vidus (Solande~') . . Trigger f i s h  
. . . . .Bh~neoanthus aculeatus (Limiaeus) 

' ... .. . . . . . . . .  . . . .. . 
Same Plaotropomus tmncaCus ( ~ o d e r )  - Sewfish or  Grouper 

. . :  . , , , . .  

To &iLloiilichthys samoensia 
(Gthther) Goatf Zsh - Red 

. . . . .  
\ mulL&b 

Kulaan Acanthus t r iostegus t r iostagus 
(Limaeus ) Surgeon f ish,  Tang 

Lere 

Lilrup Cymolutes praetextatua 
(Quoy & Galnard) 

Trigger flsb 

Xrasse 

Family Saaridae Parrot f i s h  

Sigenus punctatus (Bloah) 

Epinephelus merra Bloah Sea Bass, gpouper 

Siganus rostratus  [Valenaiennes) 

Saaridae Parrotf  i sh  

probably Oarcharhinus 
melanopterus (Quoy & Gaimard) Shark 
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4. FSS?I. (aontinued) . 
. A .  ,. . . . , ." ,.. , !.,.I t3:>;:. LC:, :, ;, ., . , , . , . . . . . . . . . .  

~ a ~ d h a l l e 8 0  Soientif tD ,.,, .,.r,:;:h::'. ,,..,, ........: :: . , O m o n  
. . . .  Name 

-. . ,. . :. 
Name 

. . ............ . .  .......... 
Name 

../: . . . .  ! " '.. . . : . . . . . . . . . . . . .  .......; . . . . . . . . . . . I . . . . . . . . .  . . I:.i-:...i '. . 

Jo jo  Exonoetidae . ;.. Flying f i sh 
. . . . . . . . . . . .  ..... :...;...... . . .  1: : !!!',.:. ... < , : . :  . . . . . .  . . . . . . . . .  

: .  . . . Salmon, . . .  e n t i r e  : . . .  oontent !: : natura l  . . . .  
. . . .  \ ,  ........ .., , ., 

. . .. . . .  . . . . . .  < .  : .  . \ .  ,, . . .  .: ..; :: ;., .-I: ,; , ,  

Sardlnea, Paaif ic ,  e n t i r e  oontent 
, .,,, . . . . . . . . . . . .  . . . . . . : . .  . . . . . . .  , *, . . . .  . . . . . . . . . . . .  

. . .  Bananas , . . . . . . .  (~zbraik) , . . . .  , 5 :.. ......:...... - . .  . !.:,. y.,. .-,, .::;,.: . , ..... .. ,<.'. ,;:,. 

. . 
: . . . . . . . . . .  . , .  :. , ,  7~ .:;: .:.:!, ; ' .::;> .,,-!:':, 

.: Breadfruit  . .< . . .  (ME) . , 
: :  ." . . . .  ..... ! i 4,. . . .:.... ' I . .  4 ; .  . ., 

' Eeeded Mifiwan roasted,  baked, or  boiled 
(seeded varietyz . .,, .,.( .,: ~ r t o c a r p u a  i.naiaus) 

.: , . . . . . . . . . . . .  . . . . . . . . .  : . :.z ... -,. , :. :.:':!: :,:,,.. ,: .: . . '  . . . . .  ~6&ilk&a Batakdak soa&e&:'trtllie& or  boiled 
(seedless varloty, Brtooar-pus inciaus) ;:;; .. ?. . . . .  . . . .  ., :.. .,,,?F-- . . 

Preserved B d r o  

. ..,,.: ..... .. .; . " . , .:fp.&&h': && ,,b,&i:& , . .! . .. , , ': Xo'oabeB . . 
! . . . . . . . . . . . . . . .  ... .. !..,,; . . . . .  ,;;1.,.,.. . .  .;. ::. . . : ;,::;-; .:,:,::y:j:: i,, ;, 

Baste bop, mohn 



5. FRUITS (aontinue8) 

Papayes (Cariaa papaya L. ) 

7. NEAT, SAEAGE AND SIMILAR PRODUC'E 

Beef, aorned 

. . . . .  Sausages Vienna : . , 

. . . , 

Wlk, aanned, evaporated (mostly for  infants, not for  general 
population) . . . . .  

. . . . ~. 
. , .  . . . . .  

. . .  
9. Num 

, . 

Coaonut meat; of mature i u t  ' .  , .. . . . . . . .  ' 
. . baain1 I (Coaos - nuaifera) 

. . . . . . 

drinkiqgf~.<lh . . . . .  of imat&e . . &:. , . 'ni . ,  ' . . . . .  . ~ . .  ..... 

:, . . .  . . .  : . . .  . . , . .  
. . . .  mpet,,.of b a t u r e  nut . . . . . . . . .  . . .  . . mere . . . .  . . . . . . .  : 

. . .  . . 

embryo .,of s ~ i o u t i n g  nut ' . . iu  . .  . ( .  . . . . .  . . . . .  . . 
. . . .: . ~. . . 

10. SUOBR . . . . . . .  . . .  . . . . :, .. ,.. . . 

Sugar, white, . pa.n%ated . . . . . . .  :, . . . .  . . . . . .  . . . . .  ,.i . . . . . . . .  
. . . . . . .  . . . . . . . , 

. , .  .. , .  . 
. . 

Ll.. SWEEIS - GANDY AND SIMILAR h 0 I S  

Candies, herd 

Taro Plaa Cyrtos~ema ahami~sonis (Sahott) Merr, 

K&fklik Oyrtospema ohamisaonis fSahott) Merr. 

Buroro Oyrtoeperma ahamissonis (Sahott) M w r .  
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1 3  BBISCELLANEOm \.:::;,,:;!:/.. . . ... 

Tea . . . . . . . .  : . . .  . .  . . .  : . . .  : :;'.n.i .... I.,. . .  .... : :. ........... 

Good food conaumptlon depends on both e d u c a t i ~  and eaonomiss~ 
Bet ter  l eve ls  of consumption of the r i gh t  foods should be tau.&& t o  a l l  
the people, 

1. Calories and fa% 
. . .::j:.:< ;.2.:,.:'y,?;.A r,,\,;;, ..:. ' . 

A 8onstan"uuppLy of fue i  is required by the body, %is' neah 
is met by the aarbohydrate? fa% and pro te in  foods* i.,g#b9hy$$-ate a d  
f a t t y  foods are the  ch.ief source of e h e ~ g y  a8 prote*in is used mainly f o r  
body building,, The eonbustion of foods t o  cparbon,,d~:~~,ide,,.~Ber ................. and 
nj.trogen yields  the  energy rohiah permite the  body t o  osrry 'on its 
ac t iv i t i e s  The oalorie is the sBandard f o r  the. .m$,aqqment {of the 
energy value of foods and is also used to  oxpress the  ehergy requirements 
of t he  body, 

I n  t h i s  study, from the t o t a l  of one hundred sixty-one subjebts, 
on.?.:4w@red:, W:t..y-$e,Sentsub jeot s. 41.. ~ . H a j g . r r ~ j i . ~ i t ~ e I . ~ o ~ ~  97% b9bW 
allowazeati f o r  aalor ies  f o r  t h e i r  age end sex. ; .. 

To increaao the oaloric intake, food consumption must be 
increased, especia1:Ly the  foods high i n  f a t  and ciarbohydrate, :Fats 

, 

widely dis%ributed i n  both ~ l a n t s  and animalso and are contained i n  
'. ....... ~ : ~ ~ v a r ~ ~ ~ ~ . ~ ~ p r t . 5 . 0 : ~  i n  nearly a l ~ . $ + + , ~ $ y p &  ?.q@+ F$s, ,w$itute 

the mbs~~'60ncentrated foods They yfeld two end a half  times more oalor ies  
than aarbohydra t~(~ ,  o~;~~~ate%gs.~,, ,~:F,a$s;. , ,~~p knom. to, be carriers of vitamins 
and f a t t y  aaids whioh are now recognized'%o be es$ential, Carbohydrate 
foods are good ,@.pqpomical fue l  ,souraes. while both, . . .  the  aarbohydrate and 
f a t t y  foods have a protein  sparing powero 

lo Starahes and sugars: sereals,  macaroni, spaghett i ,  bread, 
potatoes, white and sweet; corn, beans, r i ce ,  sugar, sugar syrup, ooednut 
syrup, j e l l i ee ,  and jams, f r u i t s  and vqgetables, espsoia;ly Cyrtospema 
chamisaonis ( i a r a j )  , breadfrui t  (mz) , bananas (k~b ' ran)  , dnd arromroab -- 
f l o w  (mokmok). 

*.. ... 
i .,,. . :  ;.. : ,  : :  '.':..:, 

2. Fa'css vegetable and animal o i l s ;  nuts, mature soconuts 
(maini), f l e s h  of the immature ooconut (Mere), a n Q e a n u t  but ter ,  

2, Prote in  

44 . .>+ + \.. Protein ,  an organia oompound vrhiah contains nitrogen, is 
.aeBB$Lsa%y to bui ld ,  maintain, and r epa i r  various t i s s u e s ; , ~ ?  the bodg. 

~ %lie ~ & k t & ~ ; . : : p ~ p r % i o ~ ~  of the  body t i s sues  i s  composed of protein  and i b  
iq .aa ,  .$ndksgeqb&* j::w@&$iuqt., ofl. $ V ~ Y  l i v i n g  oe& .. 2.  .. 

, . .................... . . . . .  . . 



Protein i s  supplied la rge ly  from a n h a 1  sources, such a s  meat.,j: .; 
poultry, f ish ,  orustacea, eggs, milk, and a l so  from wgetable  sources 
par t icu la r ly  seeds and nuts" UnfortumteLy, protein  foods are,.expensive 
food items, ,b$ ?,or. the  money.,expanded,:milk i s  an  economical % ~ d . .  " .  ..., supplies @.sldeg protein  .of high :qutiPi%y; f a t ,  carbohydrate; qgidiuq, 
phosphbrus, iron,. ,vitamin A,:&bbGlavini;:niaain and vi t@in I). ' .child 
shouxd haiaoe 3 t.6.4:ouFs ,daily%- adaldsce&*;: boys and g i r l s  1 qu+ti ; ,. :::. , . : 
preijnant . . . . . .  and l a c t a t i ng  wown. .;l. @a&; and' e'veiyone e l se  1 "t6- :3 . ' b i ~ ~ s  .,dai:lyr;::. .! 
Eggs oons t i tu te  a reiatipe:&y ~osDlyl.f6o~:~comp&red with t h e i r  coji tr ibution 
of nutr ients* Uore f resh  f i s h  could be included i n  the. die:ts. and dr ied 
beans and . . . . . . . .  legumes, sunh.. as,:soybeans, ,,cah'-be a good sour&':of protsin.. , I n  . -. r.;:.. 
genera l , ' :p r~ te in< from animal' sovroe.s..are:aore - often of higher qual i ty"  than 
those from plant origin,  , .  L . . . . . .  

. . . . . . . . :  . . .  , ~ r : ; . ' , ,  
..;: .. ........ . . . . . .  . . ,.:, ,,; . . ,,,: ',::! ............ .... ... , < .  ,. . . . .  "'1:. . . . .  . . . . .  . . . . . .  , .,,: 

Proteih. .food.~ .are  a s :  fpllovfs:: .:;meaki; 'eg&,:fi$h,:.eels, . . .  sea fowl 
ducks, whales, t u r t l e s ,  tyr$;Lb eggs,':.Ciu6f;a&ea;:;bu$e, y h o l ~ . . c g ~ 6 a l s ,  .,dr$e 
peas and beans. . . .  Legumes are . . r ich i n  protein  and btin he <par$ial sub- ; 
s t i tu t t i  :for meat. . i n  th.e...diets. Breadfrui%, . f r6sh 'a~d"$&&rv~d (,@%PO,. 
jankvji5; Anakajeh)$ 'breadfruit seeds (0016)~  sweet potatoei  ( i a r a j ) ;  
Cyrtosperma chamissonis; c p, mokan) ,$ .2,f,ye:sh ,and pas te  . . .  , : . . are  sources. .,, ., ,. . . ,... 

: i'. , . 
. . . .  :. . . . . . .  

. , 3. c~lc ium . . .  and. 

The two minerals, calcium and phosphorus, are  essen t ia l  f o r  
proper bone and tee th  development, They a l so  play a par t  i n  the regulation ; 
of the in te rna l  a c t i v i t i e s  of the body. 

... ....... 

Caloiuts.,pa~picipate.s i n . b  : :shares i n  regulation or;. :: : 
cardiaa 'and ut'~.l'i.ne;.musa&q . . . . . . . . .  ;a~ttfwi;: i d  p i l l a r y  perme 
ac t iva tes  ,many enzymes :. ioning of vol 
and autonomii . . ,p erpoui, . . . .  ... i 

. . . . . . .  ? . ,  . . ' 
. . 

, , Phosphorus is. an,,: f a l l  c e l l s ,  i s  a c 
of various' enzymes,. is.: ess,ent~a.%.;Sor;.prot@in metabolism, f o r  formation of..: . , ; .  

pkospholipids, par t ioipates  i n  the carbohydrate cycle and' muscle metabol.ism, 
and i s  in te r re la ted  with the ac t ion  of calcium, vitamin D, and the. 

. . ,  . ..... . . . . .  .:;., . . thyroid ho.rmone S. , . ,  . . . .  , .  . . . . .  
. . . .  . . . . . . . . . . .  ' . . ,  . . ,  

Out of one hundred sixty-one subjects, one hun 
subjects o r  98% were . b g l , o ~  a1lowanctis;~for calcium, :One. 
three subjects o r  ' 9S$ &re below allcivances f o r  phospho 
best  source ,of ,oalkiui i  ,agd..&t. al.sd~idontains considerabl 
Phosphorus i s  ma.?&' ?&s%ribut$4 iW6oth.:ani&al 
than  c a 1 c i . h  F i s h  is a n  ,e.x.w:l;leiit :sddrce' 09 ph:osphorus a 
very good sourco .: " : ~ r i @ , d  beans.. .% aret:.&5ml;le& &okrces, of. pkios 
leaves have a f a i r l y  .pbe,ra&!:wnount-:,of. :c@ldium i n  re.la$i 
solids. Bones .of .small, f $+.&pply! ca&cium: and, :phosphgr 
and f ru i t s '  'are. .ok :the' ~?hola,.~om- .*.n.. .phospIioiorus. :'gan&nab.. 
(bop), breadfrui-t (mk) seeded and seedless), breadfrui t  seeds (cole'), 
mee t  potatoes, Cyrtosperma ohamissonis ( i a r a j ) ,  coconuts (waini), coconut. 
embryo ( iu) ,  f l e s h  of e t  potato leaves, and 

. . . .  other edible green leaves . . . . . . .  . . ; 

. . 



4. Iron 

The amount o%ii%h- i n t h 8  body i s  small but the  r o l g ' i t  plays, i s  . . 

very important. Iron is. '  an ebsent ia l  p a r k  of hemoglobin b f '  bloc& . . . .  W: a .. ;the; : '  
main fujaotion i s  t o  carry' bxjyjei~ s o  . . t h a t .  oxidation and 'redu&ida prooess8.s 
are  oarr ied~on'within.%he c&lls. It i s  aIso  a component; of chr*tin@ioh 
i s  found i n a l l - l i ~ n g c e l l s ~ a n d p l a y ~  a fundamental par t :%n . . . . .  t h e i r  &tivi$y. 

. . Lack of i r o w i a .  the di8t"ceb aa&e nutri t . iona1 aneqia: . . .  . . . . . . . . .  . . . . . . . . .  . . .  . .: . . .  . . .  ,;:a :, ,. ' , ,  . . . . . . . . . . .  . i:. :: 

. . .  .: : . O f  one : htmd?efi..:: sikty-one iubjedcs'of Ma3uro . village,  . one, hundred' : . . . . . . . .  f ive  sub jeb t s  o r  '65% were t j e io~MIC allowaiicles. . , . . . . . .  
. . . . . . .  . . . . . . . . . . . . .  . . ~. 

. . . . . . . .  . . . .  . . . . . . .  , . , . 
. . 

:. S h o e  anriche.&f lour  was used) i r o n  intakes we?i high+$ than , . . . .  ,. . 
expected, 'Flour:  is uSedextezMVely i'n brbhds, d6ughn~s',"pancakes, .; 

jaibo and other prepared dishes. When f l o u r  i s  imported -fro& other countries, 
there i s  no assuranoe tha t  it i s  enriched and i ron  intake values w i l l  be 
lm red t o  a grea% ektent ..: .Enri'ohed::f l o u r .  has '  acded: i ron , ,  t l i $ d n e ,  ribo- 

. . . . .  . . .  . . .  . . .  flavin; .and: niacin,::"' : :  :, : , ". .: . . 
. . .  . ~ .,. . . . . . . . . . . . . . . . . .  . . . .  ':, .: ,.: .!' : .  , :. . . 

. . . . .  . . ,  . .  .. , . . 
, .  . 

.Zrorob' i s  f 6 ~ d ' i n  lean~nteati~fi.8h;. eggs,- i i v e r ; d r i e d  beans, green 
vegetables,..-potato&%, dried- f &its' ~iidlmatufe ~e'g&es.'', l a r a j  ' ' (Cyrtospem 
ohamissonis), matufe;. oooonuts . (vtkin5;), f 1esh o f  'liunature' oooonuts (mere), 
breadfruit  (d), f resh and preserved3 (bwiro, jarhvin and manakajin) and 
breadfruit  seeds (0016) are  vegetable sources. 

. . .  

5. Vitamin A 
. :  . . .  . . . . . . . . . . . .  : . .  . .  . . . . . . . . . . . .  . . . ~. 

. , . . .:;. 
. . ' . .  . . 

Vitamin A .  i s  necesaarjr f o r  normal gbvi+nntt?l.'.and ,development. I t  i s  . . 
needed t o  protect  and keep healthy the epithelial 'o0ll$" 'whibh l i n e  the 
t r a c t s  and organs of the  body. These c e l l s  become s t r a t i f i e d  aqd .keratinized 
and r e su l t  ' %n disease, lowered ' r e  Si&Bnce:"arid f a i l u re  ' t o  reproduoti The . . . . . . .  
adaptation of the  e y e t o  Ci change' in l i g h t  i s  r e l a t ed ' t o  v i t & i s ' ~  and  i s  
a cause o f  n i g h t  blindness. Vitamin A i s  ' a l so  important i n  the formation. 
of t ee th  a s  the  enamel forming c e l l s  are  l i k e  ep i the l ia  and are  affected 
by a laok of vitamin A. 

_i , . . . .  . . .  . . . . . . . . . . . .  $,. . ,  ,,. , .  , ' . < * :  . . . .  : . . . . 
. ~ . . . . . .  
O n e  hundrea sixty-one subjeots of -nhajuro Village, .one hundred 

, , ' 
f o r t y  subjeats:or-'8% Were :be'low NRC al1owa~ces. ' . . 

. . .  . . .  . . . . .  . . . . .  . . , . 
. . . . . . .  

:.. , . 
, . . . . . , .  

. , .  . 
Orange yellow and green par t s  of plants  a r e  superior t o  o t h e r  . 

pa r t s  of the plant f o r  vitamin A such a s  yellow squash, yellovf 
potatoes, yellomtUrnipS; and yel'low. 601%: -Br igh t  &'?en th inner  leaves . . . . . .  . . . . .  
are r icher  than pale thiok o n e s ;  Green veget'aL&sr . . ' spipioh,  cabbage; . . . . . . .  
mustard greenkind sweet potato't;opsr ' F r u i t s :  ': 'barian&:: , p a p a ' a  y s, cantaloupes, 
pineapples and oranges. Fisli ' l iver .oi ' Is  milk,,: eggs; 'f l G h  of f i s h  suoh  . ' '  -? .  . . . .  : 

a s  tuna, mickeral,' mordfish, & a l e ,  salmon,and stiarlr';are g ~ o d  sources of ' . 

vitamin A. Pandanus (bop; m6Iran):; f rebh :an&'pre~e.fv&l: bretidf r u i t  ' (ma, 
bwiro; ,jankwin and e k a  'are .  ,good . . .  sources. . . .  

. , '. . . . . . . .  . . . . .  . . . .  
~. . . . .  . . .  . . . . . .  . ,,: ,'. . 

,. . ,. . . . . . .  . . 
... 

. . 
6. Thiamine . . ., . . . . .  . _  . ; . :  . . . . ,.;. : 

, . 
. . 

. . .  . . . . . . . .  
Thiamine i s  ilivo t e  '&%aboP+ni 2nd i s  e s s e n t i a l  . . . .  ' ' : .' 

f o r  maintenance of good &e'st ion arid in*? s t  in& %&us. 
, . . . . . . .  . .  . . . . . .  . . .  . . . . ~ . .  :. . . .  



It i s  a l so  neoessary f o r  growth, f e r t i l i t y  and the normal functioning 
of the nervous t issue.  

Of one hundred s i ~ t y - ~ l e  subjec ts  of Majuro'$illageb one hundred 
thir ty-s ix  subjects or  86% were below NRC allowances. 

Thiamine added t o  enriched f lou r  helps t o  increase 'the.i?itakes ''; 
of thiamine*. White milled r ice  is  one of the most popular foods but i s  
lw'..'& t.hiaqinen Conve,rted r ice  has a higher thiamin6 .bitLii+;.than milled 
white ri&0 Enriched r ice  i s  now on the markdt and the 'effeotii'eness . 

. 
improving the 'diet i s  s t i l l  i n  t he  experimeatai" &ages. . . . . . . . .  

. . . .  , .  , . .  . , '  
Thiamine i s  found i n  the following f opdss Animal :..' milk, l iver ,  

kidney, h e b r t ,  egg yolk and especial ly  pork.,' Sesds: whols 'gr&is,!%>K~at 
and corn, All  nuts Legmesa: beans., peas, and l&tils:' ~ a & &  ':@&ran), 
breadf rui.t. , (mE), f resh  and preserved (bwirp, jarhr in  and manaka j i n )  ; 
breadf hit seeds. (colg) ; sweet potatoesi: " ia ra j  . . . . . . .  '(Cyrto~penba . .cham$ % : . . . . . .  ssoni s); 
coconut emb5yo ( iu) ;  pandanu; (top,' 'mokab), .'fee& p&te ,. : .. . . . . . I . . . ' ' .  .. : 

. ; . :  , .. . . .  
. , :: R,ibof lav in  ~ & & . ' , t h i y & ~  and ,niacin is in+j$'.jed kn.,th$..: . : ' ..: . .., . . . . . . .  

oxidatioli' and reduction p,ro&s&s :jhfch .& concern& '~rit~'~$~e+&~me&~~olism . . 
of the tissues., La& of ' t h i s  '+it&in''&f f &$ti i '&,;&h-. th6 ',, &i ,no  :':' '&& u , " 
nevvss. Dimness of vision and . invasioq of the cornea by  the cap i l l a r i e s  ... . .  . .  . . . . . . . . .  . . . .%.>. .S < ;,,. .,:,,; , :. > l i  . . . . . .  is:.bau&d by a lack.:: . , . , ~ . , :  . . . . .  . . . .  ,,. . . . . .  . . . . . . . . . . . .  : . . . .  . . 

. . ,  . . . .  . .:.. . Q f ,  a l l  the  nutrient* studied, r ibof lavin ...... showed the greates t  
nunbeg' of ' subjects f a i l i n g  t o  d t  h i  &il'lowanoese Phis 'riut:Fient intake 
was helped by riboflavin i n  enriched f lour .  R i b o f l a v i n ~ i ~ ~ ~ f o ~ d ~ ~ i n  i'Sver, 

: . .  , ,. muscbes. of @ ~ l ~  and f ish,  .milk $nd, ?,,ggs. Among the plant sources the 
. . .  , . . ,  aot:iv&y, g;r'&$ii&.'$B@p sl ,  lo  gume s, iqcl&yn& ..-, :. . peanuts are] good.: Bananas 

' Ij.re$q~yt. ,(&),. re'sK. and' p&k ,d. (bi rds  ja&&fn ; $.M, $,.,;:. .... -:. , . i i  , , . . :  c. '. ! ,; 5 . ‘  

. mb~a%i3&@)'. :dr~adfru'i"c'?igeds. ,(lpole);. jr&$;, @y.dosperm& ~ l i a n i r s s o ~ i s ) ~ ; ~ ' ~  ., , . . . . . . . . .  ' L .  ..:.,>"' ." .. ..,; L ..! '.. 
... ,;. : .  . . . . . . .  ....... c o c . ~ q u ~ ,  b . /; .. ,?*yo ,!. ilp)\~',$$$~$.Yg f ~ u i ? ,  , ;(b,op.)j~ . . . ._ . .  'pi% s h  arid past& (niokin) WS. ....... : :,: . . .  . . . . . . .  .... . . . . . . .  . . .  other.  . .  so~rc f ,  . . , .  s p  :! ,, , ,, ., . : . . 

i . "  : . >  *> .  .. , 
i 

. . . . . . . . . .  . . .  . , , . .  . >. , . . . . .  ", ;:. . . . ' : , . ,.( . . . . . . . . . . . . .  . .  ..!., . . . .  . . . . .  !,>..>i .', : . . . . .  
, . .  . . ,  . . ... . . . .  ,! ... ?,!.!i.? 8, Niacin 

High values f o r  niacin are  fotmcY"5% l iver ,  kidilea, X8cj~rnueQle 
of P a $ e  . f i sh ,  . P O V ~ ~ F Y ,  . P ~ ~ @ a . . . ~ a l m ~ n u  peanuts,,,peanut butter,  yeast, 

, .milk,:.pfants: leaf . t ~ e v ? g e % h b l a $ ;  ~eoc?nut  syruptjekamzlt'); coconut 
. . . .  . .qmbry$ (iG2 ;, mature . . . . . . . . . . . . .  6&~6<Gt?(w&$n$j$"bkadf rui?; (hi$); :.f?&$hi.iihd.'pte'irerved 

.: ( o .  j d ) t f  t $bed&- (dijlg) ' i&% j (G yrtoc . . . . . .  , . . . . . . . .  
s p e m  ch~&&ao+$ @); * @i$d.ii$ ( h i  p ( a  . add:' +6et ....... .... . , i  ...:...' ,;. . .  r . . . . .  , . . . . . . . . . . .  r. .'>!,.:!q . . . . . . ; . . . . . . . . .  . .  
, . : , ,;,; :, .". ' .: , :; ,.,:; ; , : . , . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  .:.I,, i ' , . ' .  *;.A? .............. . . .. .. . : : . : . . .  ; . . . . . . . . . . . . . . . .  . . , . .  

. . . . . . .  ~ i i  i . ~ . . .. , 



potatoes are sources. 

9. Ascorbic acid ..:;, .,. 

Ascorbic acid i s  involved i n  the metabolism of i n t e r ce l lu l a r  
t i s sue  and plays an important par t  i n  the  structure and functioning of 
bones an'd teeth ,  cap i l la r ies ,  muscle and glandular organs. 

. . . .  

Lack of ascorbic acid  r e su l t s  i n  hemorrhage; soft.::swollen gums, 
t e e t h  with resorbed porotic dentine, malformed and weak bones, and 
degeneration of muscle f ibers .  

. . . .  . . . .~ 
. ,  . . . 

Out of .one lhundred sixty-one subSe6t s o f  Ma jurb -vil lage,  ..one 
hundred f ifty-ne subjeats o r  94% were below NRC: allowances. 

. . .  . . , . '  . . .  ,.. 

Cit ius  f ru i t s ,  such  a s  lime, orange, g&e.fruits, lemons, are  
the best  sources, others 'are tomatoes, ~ a n t a ~ c u p e s , .  . babbage, papayas and  
peppers. Bananas (kabran); coconut sap (jekaro); pandanus (bop), f resh  
and paste (mokan); breadfruit  (ma), f resh  and preserved ( b i r o ,  jankwin 
and manakajen); and coconut embryo ( iu )  a r e  souroes. 

. . ... . . " - . :  ' :  . . i, 
. . , . .  . . 

. . .  F o r  future .planning,  the t a rge t  f o r  good nu t r i t i on  i s  a w e l l  
. . . .  balanced meal.. Foods. from eaoh group should b e  eatenldaily:  t he  f a t . :  

and sugars3 bread, fl0ur:and cereals:  g r een  and yellow.: vegetablesj::limes, 
papayas and other f ru i t s8  vegetables and f r u i t s )  milk and milk produot;s;.. 

f i s h ,  eggs, meat and poultry. 
. ., . . . . . . .  . . . .  . , . . i .  : . . . . . .  . .  * 

' . . >  . I 

~ ~ e c i a l ' a t t e n t i o n  should be p a i d : t o  the. g . r a~~ng .oh i ld rwi ,  pregnanf.. 
and l ac t a t i ng  women. 

. . .  . . .  : . . . . .  . . . . . . . . . . . . .  . . . .  '.. ' Z .  , . . 

- The.' f i r s t  years 'of a child! s l i f e  i s  a period. of v e r y  repid ..g rovth. 
andgood nu t r i t i on  i s  impo.&anti The Recommended Daily Dietary Allowances : 
f o r  a : o h i l d  under 1 yea r  wxe a $  followsr calories,.  100. calories/2;2 lbsw:. : -  

o r  1 kflagramj protein; 3.5/2.2 lbs. j calcium 1 gm.; i r o n ~  6! rngs.8 .vitamin A 
1500 I. U.; thiamlne;.Q..Q mgs,) r ibof lav in  OiGr .mgs.; ., $ia'oiilZ 4 mgs.: ascorbio: 

. . . .  acld 30 mg&i.vitamin D. 400'1, U. These aflavances oan be met by in-:: 
cluding . the  ties%ly -digested foods of t h e  various groups. menCi,oned p ~ ~ l o u . S l y r  

. . .  . . . . . . . . .  

The few instances i n  which data viere colleoted, the ohild was 
breast fed until about 8 months. Usually a chi ld  i s  weaned a t  12 months. ; 
I n  many instances, canned evaporated milk diluted with equal amounts of 

. .  boiled water, was given as.. supplementary food t o  b i e a s t  feedlug.. Drinking 
. . . .  f l u id  of? the.'immaturie nwt  was taken a s  e a r l y  a s  thr6e months. . A t  about. 

s ix  months, cooked breadfruit  mixed with boiled water and..boile& .oooonut . :. 
sap was given. A t  about 11 t o  12  months, foods found i n  an  adul t  d i e t  

. . . . . . .  . , ..... . . were pi- as-%& a s  tolerated;  . .:. '. . . . . .  
.. , 

.. :. . , . . ,.> . . . .  . . . . . . :-::.<; ,. , . . , 

For growing children a l l  food nut r ien ts  including ca lor ies  must 
cover requirements f o r  :grov&h a s  vie11 :as maintenace and.act ivi ty;  ; Liberal 
calcium -int&ks . i s  :made% by t h e  :bodyof infants. .and children a s t l i e y  nibst 
r e t a i n  a -  l a rge  domt irf oa%a%mi th-anof any :other ,building mter5a l .  14 - ,. 

low intake of ' o a l a i m '  .and phospharus.duriag: gr&& w i l l .  - .provat  qomtql : . . :. 
develop&nt a n d  a a l c f  ?%ationof the.:. banes. and 'teeth. A l l  o ther  nu t r ien ts  
must be ~arefu~ly .ocn ' s idered .  foz:optimuu~ heal%h. : , . : . . . . . . . .  . . . . .  : . . . . .  . . . , . 



Pregnancy i s  a lso a period of gro'rth. There i s  an extra  demand 
f o r  body building materials and body regulating materials needed f o r  main- 
tename requirements f o r  the woman, f o r  f e t a l  t i ssue,  and f o r  a reserve 
f o r  lactation.  A l l  nutrient intakes should be l iberal .  

Lactation requires energy t o  carry on work of women and energy 
t o  manufacture milk, Liberal feeding i s  not only important f o r  conservation 
of energy of the mother but may prolong the period of lactation.  



DIETARY STUDIES OF TBREE URSHALLESE SCHOOLS 



, ,  . . , . . . . . . .  
PURPOSE 

. . 

. : .  . . .  . . . . . . ,  . 
i. $0 determine the n u t r i t i o n i i  adequaoy of t h e  d i e t  f o r  

ca lor ies  and nutrients;  ,2. To study food. cons,umption of studnets i n  
a school supervised and financed by Marshallese i n  order t o  make a com- 
parative study of. d i e t s  o f ,  students of a Marst~allese school and students 
of the  Uiarshall I s l a n d  Intermediate School and Teacher Training School 
i n  Uligas which was supervised by the U, S o  Navy; 3, To gather more data 
about female students a s  most of t he  subjects a t  the Uarshall Island 
Intermediate School were males* . . . . . . .  , . 

The students oame from a l l  the  a t o l l s .  i n  t h e  Marshall Islands 
except Ujelang" The school i s  owned and financed by the Association of 
Uiarshall Island Churahes, Financial  sup?ort. i s  obtained from a fund 
created by Marshallese Congregational church"members paying a do l l a r  a year. 
School teachers' sa la r ies  and food f o r  facu l ty  and students are  paid from 

. . 
t h i s  fund, 

FOOD SUPPLIES 

The Council of Majuro vi l lage had given the school ce r t a in  lands 
and t rees ,  such a s  breadfruit,  coconuts, and pandanus, which a re  used f o r  
food, Bananas, limes, and t a r o  a r e  usually given t o  the  school a s  g i f t s  
from the Counoil of Majuro vil lage.  Church members and churches of the  
other  a t o l l s  i n  the Marshall i s lands  send arrowroot f lour,  preserved 
pandanus and salted f i s h  a s  g i f t s *  

Supplies such a s  r ice,  sugar, shoyu, and f l o u r  are  bought. ~.rom' 
t h e  Majuro Wholesale Company at r e t a i l  prices* ... 

Two meals are served t o  the  students daily. Breakfast a t  about 
9:30 aem. and the evening meal a t  5.30 p.mc One food was usually served 
a t  each meal such a s  sof t  r ioe cooked with coconut milk and coconut sap; 
jaibo, a mixture of f lour,  coconut milk, and boiled coconut sap; fakara 
bread made with coconut sap; o r  rice. Other food tha t  students a t e  were 
bought individually a t  a store t h a t  the school maintained f o r  students, 
where canned f i sh ,  crackers, and other food were sold. 

Schedule of a c t i v i t i e s  f o r  the  day 

6:00 a.m, Rising b e l l  

6:30, a,m, Hymn and prayer a t  girls! dormitory 

7200 a.m. Cleaning of dormitory 

8:00 a.m, Bible reading 
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9:15-10:OO a,m. Breakfast 
. . . . .  . . .  (,> . . .  . . . . . . . .  . . . .  . . . .  

l0:00' a,m, t o ' l i ? p 3 0 . ~  .me ' ' En&iSh, .' &$hmetio, geography, 
music . t .. .. . . . . . . . . . . .  .,. ~ 

12230-2:00 p3m. Study, rest ,  and play 

2:OO-4: 30 p a .  Work period 
. . .  > I,!:,': :.., :. ! : : Girls . . - +broidery, hand&&%, or':&aihlng . . . . .  and ironing 
. ' .  :.. , . . ,  . .  . . 

Boy& - ' ~ e e d i n g  . , pic2i morning, noon'aid . .  night 
. , 

Feeding hex&! :morning, noon and night .~ 

Carpentry 

Cleaning grounds 

Planting 

. . 
Building . . !'. 

. . .  

Kitchen dut ies  - 
Cooking - boys only - one week at a time 
. . 

. . . . . .  Married studtints a c t  a s  supervidors . . ,. . . 

. . .  G i r l s  d o  t h e  vrkshing of kitchen u t end i l i  . .' 
. . .  . . 

Food was prepared a t  the cookhouse, The cookhouse had f a c i l i t i e s  
f o r  cooking food b y  baking (Gum) OF boil ing (ainbat), Dried:pandanus 
husks, wood o r  coconut h u s h  were usbd f o r  fuel. After  the food was pr& 
sared, the boys took the  food t o  the  girls1 dormitory where monitors f o r  the  
2ay divided the food equally f o r  each gir l .  Food was then eaten from enamel- 
.,>vars.plates o r  ooconut husks. Sinoe there were no dining rooms, the  
st,i&ents a t e  i n  groups around the sghool grounds; M t e r  e s t i ~ g ,  each student 
washed her  ovd dish i n  the  lagoon. I n  case of rain,  the fitudunts a t e ' i n  

. . . .: 
the 'dormitory.. 

. . . .  ... . . 

SUPPLEMENTARY FOODS . .:.. ' .  
, ; / , .  

Pigs and ohiokens 'raised on the premises:Wd:ra n:;& f o r  f w d  only 
on special  occasions, such a s  ohicken f o r  Easter  arid mast $.g on New Yearts 

. . , , . . 
day, 

. . . . .  , . 
. . .  FISHING . . . . 

The school owned t h r e e ' f i s h  kraj3s;''two w6re always l e f t  i n  the 
lagoon, The students went f i sh ing  with ne ts  on Saturday. Sinoe there 

.i : . -. : . .  , , .  . ,~ . . , , .. , . 



. . 
were no storage faci1i t iks ; the f i s h  iias eaten the 'day  of 'the oatch. ~ ' r a b s  
and lobsters  were caught a t  car@* t t i e s , ,  of the year, At lox t ide ,  g i r l s  
gathered clams and she l l f i sh  on the d & i  reefs. 

STUDY 

Food record method was followed, Food was weighed a t  each meal 
on a Chati l lon gram scale, Left over food was weighed and subtracted from 
the  amount or iginal ly  served, Between meal feedings with quant i t ies  eaten 
were Listed. 

Wms used were the same a s  those used i n  the study a t  the  
Marshall Island Intermediate School a t  miga .  Food consumption f o r  a 
period of one week f o r  eaoh subjaot was reoorded. Medical information was 
a l so  noted* . .  . . .., 

E~a?aple -- 
Student B Age: 19 Sex: F Nar i ta l  status:  S 

Address: Ik r sha l l  Chris t ian Training School 

Dis t r ic t  r Ebon 

Weight: 143 lbeo  Height: 62 I/Z inches 

Medioal xao rd ;  

Pvsi  c a l  complaints: none 

DeFeots noted on general inspection 

Eothpa,  legs  

Hypertrophic t o n s i l s  

Chest X-ray 

Negative 

Tuberculin skin 

T negative 

C negative 

H negative 

Kahn 

222 

Stools 

negative 



. ,, Food intake repord f o r  Student B f rom April 3 .th,~o.ugh April 8 .,:,. 1951 . , . . . . . . . . . .  . . . . . . 

Soft  r ice  760 gns. . , 

~ .. :. ; .  Taro., , . . . . . . . . . . . . . .  . 3 4 0 , ~ s .  . :....,, : . .  : . . . . . . . . . .  . . .  ., . . , , ~ . ,  ; . . ,  . .  . . . . .  

Bananas, Narshallese 2 

April 3, 1951 

Soft  r i ce  704 @IS. 

: . . :  . . . 
. . 

. . . .  , .Rice, . . .  white, b o i l e d  . . . . .  , 640 @so 

;. . ..Betwe.tta. meaAs + : ,! . ,:., . . . . . .  . , . . .  . . . . . . . .  , . . . 

Bananas, Marshalle se .;4... . : : :  ' ' 

. .Pandanug, f re& ., .: . 800 . gms. 
:..I . . . . . . . . . . . . . . .  . . . .  . . .  

Candies, hard 50..@s? 

. . . .  Bread, white . . . . . . . . .  . . .  . . . . . . . . .  
224 @SO 

. . ,, . . . . . . . .  . . . . . . . . .  . . . . . . .  . . 
April '4; '1951' ' ' 

. . . . . . . .  . , .  
Jaibo .: 650 

. . . . . . .  . . . . . . .  Soft rice . . . . . . . . .  620 'gms. 
, .., . . :. ;, . , 

Between meals 
. , . .  . . .  Bananas, Jibuki 2' 

.. , . . : . .  . . 
Coconuts 600 ' gmsi' 

. . . . .  . 
Bread, white 224 p s ,  

. . . . . .  , 

April 5, 1951 , , 
% . . 

Soft r ioe 566 gns, 

Jaibo 504 gms. 
. . 



Between meals 

Pandanus, f resh 300 gms. 

Shel l f ish ,  Lukerr 100 gmse 

April 6, :951 

Jaibo 440 g m s ~  

Rice, boiled white 560 gms. 

Bebveen meals 

Bread, white 224 gms. 

Coconut, embryo, i u  500 gms, 

Bread, rrh3 t e  224 g n s ~  

Apsil 7, 1951 

. . .  Jaibo 600 gms. 

. , Soft  r i ce  620 gmsr 

, . . . Between meals 

Cooonut, mature 8fxJ @SO 

Fmad, white 224 gns. 

Fish, Kuban 200 gms. 

April 8, 1951 

Rice, white, boiled 686 gms. 

Between meals 

Bread, ?hit6 . . . . . . 448 &s; 



T y p i ~ a l ~ n u s  Served by Sehool 
rL-- 

. . . . .  . . .  
1 ' 2  19'51 Apri l  5, 1951 

. .  : .~ , .  . . .  . . .  . . 
Breakfast Breakfast 

Sof t  r i m  . . . . . . Sof t  r i c e  

Supper . . . Supper 

. . . .  Taro . . . . .  . . 
. . . .  . . 

Jaibo 

Aprj.1 3, 1951 Apri l  6, 1951 
. . . . . . . . . . .  . . . .  . . . . . . . . . .  

~ i & i k f a ~ &  Breakfast 

... Rice . ~. . . ., : . .  ; Rice, boiled, white . . . . .  

. . ,. ' . . . . .  
~ ~ r i l  4, 1951 April 7, 1951 

. . .  . . . .  : 
Breakfast Breakfast 

. . . . . .  . . : , . : .. 
Jaibo Jaibo 

. . , .,::, . . . . . . . . . .  
Supper S uppe r 

.. .> . . . . . .  
' s o f t '  r i c e  Sof t  r i c e  

RESULTS 
. . .  . . .... . . . . . . . . .  . . 

Tho r e s u l t s  of the  aiekary s t u d y  of female students a t  the  
Marshall Chr i s t i an  Training ~ o h o o l , '  Ronronb Mai-shall Is lands  a re  given 
i n  Table 10, . . . .  . . . . 

The d a i l y  quan t i t i e s  of various nu t r i en t s  per  person and com- 
parison with National Research Council Allmanee s f o r  f i f  ty-lmo female 
students from the  ages of 10 thcough 20 years, of age a re  noted, 

. . .  

The subjects  a r e  divided i n t o  d i f f e r en t  age groups, giving the  
number of subjects  i n  each group, sex, range of eaoh n u t ~ i e n t ,  number of 
aubjects  i n  each group, sex, range of each nutr ient ,  nmber  of subjects  i n  
eaoh group, average, NRC dlowanees and number below allowances f o r  ca lor ies ,  
protein,  f a t ,  oalcium, phosphorus, iron, thiamine, r ibof lav in  and ascorbio 
ac ido  



Table 10. 

.... Dietary Study of Students at  Marshall Christian Training School, 
~o&o?i, h r s h a l l  Islands 

by Mary k iu ra i  ... 

Daily &an t i t i e s  of Various Nutrients per Person 
and Comparison with National Research Council Allowances 

Number N d e r  of NRC Number Percent 
Age of Sex Range Groups .... subjects Aver- allow- below below 

sub.iects . . . .  i n  group age ' ances . f l o w a n c e s  'allowances- 
. . .  Caler ies  

. . . . .  . . . . .  
... 10-12 4 F l.413-2947 3.400-2~~$ 1 ' 2300 ' ' .2500 ~, " 3  ' 75 . . 

2400-3399 '. 3 





- 
Number ~Uumber of IWC itumber Percent 

Age of Sex Range Groups subjects Aver- allow- below below 
subjects - --..- i n  group age -.-- antes allowances allowances ---- 

Vitamin A ( I . U .  ) -- 

Thiamine (mcg. ) -- 
10-12 4 



... 
. . . .:. . . .  ~. . . 

. . 

- 
Number itumber oz i$&c ihnber Percent 

Age. of Sex Bnge ... Groups subjects ,  Aver- allow- below below 
subjects i n  - group - -. ---- age ances - allowances allowances 

Riboflavin (mcg, ) 
10-12 . . . . . . .  . -. 

4 F 417-979 400-699 3 67 2 1800 4 100 
7bO-999 1 

.... .- --.. 
13-1.5 . 14 F 241-799 200-499 8 498 2000 4 100 

500-799 . . 
6 

16-20 34 F 311-922 300-599 : 23 552 1800 34 100 
600-89.9. . . .  10 .: 

900-1199 
1 -" 

. . 
' .  ., .. ,. 

Niacin (mg. ) . . .  . . . .  

10-12 4 F 9-15 < 10 ' . ' 1 13 12  1 . . 10-19 3 

16-20 36 F 7-20 ( 10 
1'0-19 

. . 
20-29 

Ascorbic Acid (mg. ) . ~ 

10-12 4 F 11-23 10-19, . 3 16 75 4 1CO 
.20-29. ' ' . . 1 .. 



. . 
.' ':For fou'~'.female subjeottiss,, ZO, t & i 2  years o f  age, the range was 

from 1413 t o  2947 oalories',' and%he averbge per person was 2300 oal.ories, 
The average figure,  was 92% of the NRC a l lownqes . ,. .., of .. 2500 calories. Three 
subjects o r  75% were b a l d  , .  &llowance's . aifd one o r  '25% was above tho . .. . 

. . allowance. 

For fourteen female subjeots, 1 3  t o  15  years of age, the  range was 
from 1646 t o  2391 calories,  and the average per person 'ias 2070 calories;  
The average figure was 80% of the hrRC allowances . . .  of, 2600 calories,, Fourteen 
subjeats ox 100% were below al~biwiices. . ' 

:. 
~ o t t h i + t ~ - f o u r  female subjbcti,  16 t o  20 years of age, the  range 

was from 1578 t o  2927 calories,  and the average per person was 2178 oalories. 
The average f igure  was 91% of the  NRC allowances of 2400 calories.  Twenty- 
f ive  subjects o r  73% were below a l lowan~es  and nine, o r  27% were above 

. . alldwances. , . .. . . , . . . : .  . 
. , :  

For the t o t a l  group of fifty-tw6 subjects, forty-two o r  81% were. 
below allowanoes and t en  o r  19% were, above allowances, 

, , . . . .  . . : . :  . ,  . . . . . 
. .. .. . . . . . :. . . . . 

.. . . , , . . . ,  . . . . . .  . ,. . . 
2. PROTEIN 

.. , . . 

For four female subjects, l O t o  1 2  years of age,, the range was 
from 59 t o  77 gk., and t&'&errige p e r  person was 66gr4s. The average 
figure was 94% of the NRC allowances of 70 gms. Three subjeots  o r  75% 
were below allowanoes and one o r  25% was above the allowance, 

For fourteen female subjects, 13 t o  15  years of age; the range "! 
was from 42 t o  73 gms., and the average p e r  Rerson was 58 gms. The average 
figure was'72% of the  NRC allowanoes . .  o f  80 . 'grns. Fourteen iubjeots o r  

. .  . 100% were below alloivances. 
. , . . .  . 

For thir ty-four  female subjedts, 16 t o  20, years of age, the  r&& 
wc.s from 38 t o  76 gms., and the,  qvprage per  person was 59, gms. The average 
figure was 79% of the NRC allowances. of 75 gms. Thirty-one' o r  91% were 
below allowances and three ,  o r  9% were' above allowancese 

For the t o t a l  group of f i f t p t w o  &bjeots, forty-eight o r  92% 
' 

were below allowances and four o r  8% were above allowanoes. ... . . . . . .  
. . . . 

. . a  

. . .  . 
3, FAT . . 

.... . .  . . .  . . 

For four  female subjects, 10 t o  12 years of age, the range was 
from 30 t o  57 gms., and the average per  person was 42 5 s .  The average 
figure was 61% of th4: NRC allowances' of' . . '69 gms. Four subjects o r  100% 
were below allowances. . .  . 

For fourteen female subjects, 13 t o  15 years of age, the range 
was from 8 t o  70 ps . ,  and tine average per  parson was 39 gms. The average 
figure was 54% of the  NRC allowances of 72 gms. Fourteen subjects o r  
100% were below allowances. 



For thir ty-four  female subjepts, 16 t o  20 years of agei the range 
was from 7 t o  03 @so,: and the a h r a g e  per  ?arson was 42 gmoa The average 
figure was 63% o f t h e  NRC allowanbes of 67 grhs, Twen.ty-nine subjeots 
o?85% . . .  were. below a l lq ianoes  arid"-five o r  15% were above. allowanms. 

, . . 

For the t o t a l  group of f ifty-two subjects, forty-seven o r  90% 
were belw.? allowanoes, and f ive  o r  10% were above allowances. 

For four female subjecnt?, 10 t o  1.2 years of age.,, . the  rang6 we.$ 
from 334 t o  541 mg+, and the average p e r  persop was. 440 mgs. The average ; 
f igure  was 37% of $he NiE allowanceis of 12d0 mgs. Four  subj?ots. o r  100%' , ' 

. . I . . .  ,. .. 
were below. allowapncs. . . . . .  . . .  

, .. .. .   or fourteen female subjects, 1 3  t o  15  years of age, the range 
was from 206 t o  738 mgs,, and the average ,por person was 496 mgs. The 
average. fi@?.?-e was 38%. of the NRC allowan&es of '1300 mgs, .. Fourkeen sub- 

. .  : . . je&s o r  1:00% wero below a l l ~ w a k c e s ~  ' . ' 

For thir ty-four  female subjects, 16 t o  20 years of age, the range; 
was from 208 t o  731 rngs,, and the average per person was 445 mgs. The 
average figure was 44% of the NRC allowances of.1000 m g s ~  Thirty-four 
subjects o r  100% were-helow a l l o ~ c i n c e s ~  . . 

. . .. . . 
Fay the + G a l  group of fifty-two subj@cts, 'fifty-two subjeots o r  

100% were below sllowances. 
. . . 

, . . . . . . . . . . . .  
. , .  .. . .. 

5. PHOSPHORUS , .. . 

For fou r  female subjects, 10 t o  1 2  years of age, the range was 
from 1014 t o  1200 mgs., and the average per  person was. l i32 ngr;, 
a v e r c p  fig:.re was 94% of the hNC allo~ianoos of i.200 mgri, Throe subjects 
o r  75% were below allowances and one :or Zb%was above the allowancne. . . .  

For fourtaen ftimale subjects, 1 3  t o '  15 years of age, the  rmge 
was f w m  904 t o  1230 mgs,, and the average per  person was 1054 mgs ... The 
average f i g w e  was 88% of the I W  allowanc$s of: 1200 mgs. Thirteen o r  
93% viem bulwi allowances and ono subject o r  ?%was above the allowance. 

For thirt,y-four female subjects,  16 t o  20 years of age, the range 
was from 853 %o 1728 mgs,, and 'he average per person was 110;. mgs* The 
avernga figr:re wes 92% o f  the W9C allowant!es of >.::!I0 mgs, ~w~,r ty-eip ,ht  
subjwbs o r  92% ware beiovi allowances and s ix  subjeots o r  18% above 
allowance sa  

For t he  t o t a l  group of fifty-.two sub jest,^, f cdy-f  our subjevts 
o r  85% were below ailowcinaes and eight  subjocits o r  15% were above allowanoeso 

. . 

. . 
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, . : .? . . . . . . .  . . . . . .  . . , .  
. . . . . . . . .  . . . . . . .  , '  , , .  . 

6. IZON'. '  . . . ,., . . . .  . . .  . . . . . . : . '  . . . . .  . . . . . . . .  . . . . . .  . .: , . . . 

For f o u r  fbmale sub jec t s ,  10 t o  12  of age, t he  range was 
from 7 . to 11 mgsu and..the,.e.verage p e r  pe:r.son mas 9 mgs, The.: average . .  

f igu re  was 75% o f , t h e ~ : ~ ~ " a l I p v ~ a n ~ e s  . . . .  . . of J 2  .m& Four sub jec t s  o r  100%. . '  : . . . , .: 
were below a>lotvailties. 

F o r  four t een  female subjec ts ,  1 3  t o  15  years  of age, t h e  range . -.. 
was from 5 t o  18 m g s ~ ,  and the  average p e r  person was 9 mgs. The average 
f igu re  was 60% of t h e  NXC al&ov?anoes,. o f  r15, mgs, .Thir%een sub jec t s  o r  93% 

.... mere belav allowan&s and one s u b  jet$, o r  7% was above t h e  allowanus, . ' "' 

. . . .  . . .  
: . . . . . 

. . . . . . . . .  .; .,. , . . 
For t h i r t y - f o u r  &male 'subjects , '  3.6 t o  20 years  of age, t h e  .rallgel : . .  

was from 5 t o  i 4  mgs., and t h e  average p e r  person was 9 mgs. The average 
f i g u r e  was 60% of the  W.C a l lwqnoes .  qf. 1 5  mgs, Thi r ty- four  subjeots  - o r  . . . . . . . . .  . . . . 100% we r e  bel% ailowanoe s. . . . , . . .  

. . . .  . . 
. . . . . .  . . . . . .  . . . . . . . .  . . . . . . . . . .  , , . . ?  . .  

. : . 

' :  , For  t h e ' t o t a l  group of f i f t y - h o  subjec t&,  f i f ty-one  sub jec t s  o r  . : i  ; .  

98% were below a1:cwanoes and one subjec t  o r  2% was above t h e  allowance. 

. . , . . . . . .  . . . . . . 
) , i .  . . .  , . . . . .  

For  f o u r  female subjec ts ,  10 t o  12  yea r s  of ago, the  range mas 
from 219 t o  3492, ,~p , ,U, , , .2 .an~ t h e  average..p?r,:peTson YIW. 1.796 I a ' U ,  The 
average f i g u r e k & s  40% of t h e ~ ~ ~ " a l 1 o ~ i a n c e s  of 4500 I, ,U,: :  F o u r  s u b j e c t s  : :' ' .  

' 

o r  100% were below a l l w a n c e s .  

For  four t een  female subjec ts ,  1 3  t o  1 5  years  of age, t h e  r a n g e .  .,. . 

was from 649 t o  5156 I. U,, and %he average p e r  person was 2845 I, U, The 
average fi.gure was 67% cf the. ,a&l,owa:noe s of 500.0 I, U, Th i r t een  . -. Y 
subjec ts  o r  93%:were . . . . . . .  be~ovj,.ai~owana~s''~~,.o.ne . s u b j e c t . o r  '7% was above t h e  .:.' '- 

:,: 
. . . . . . . . . . . .  . . . . .  . . . .  a l l a ~ a n o e ,  . . . . . . . .  . .  , , . . . . . . . . . .  : . .  . !  . . . .  . , . . 

. . ! .  . . , .... . . .  : 8 . '  . . . . . . . . . . .  . ,: .,.' : . 
For  thirty-fo!.iPfemal& subjea&, 1 6  t o  20 yea r s  of age, t h e  range 

was from 144 t o  9550 I,~ U., and t h e  ;?verage, p e r  person was 2885 I.. U ,  T h e  . . 
average ' f i gu rg    was '33$,'of t&'& .alloviance.s .of  5000 I, U, Thirty-two ' :. ' : '  ! : :. : 

subjeots  o r  94% were .belo$ a1lo~a .nce .s  . . .  and: +WQ. su t joo t s .  o r  6%. were a b o v i  . : , '  
. . .  . .  , . . .  allovranoe s. . . . . . .  : . . .  ,.., ',:. .., . : . i . .  , .  .., . . . . . .  . .  , ~ . . . 

F o r  t h e  t o t a l  group of f i f t y - two  subjec ts ,  .fo.rty-nine s u b j e c t s  o r  . . . .  
94% were b l o w  allowances. and t b r e o .  sub'jbdts ,or  6 %  were: above. allowances.. . . .  

. . . . . . . . . .  : 
. . . . . . 

. . . . . ,  , ..' ' .  . . . . : .  : . .  . . * .  :, ' , .  , 
, . . 

. . .  :, . . . . . . . . . . .  . . . . 
. . . : . . . .  . . . : .  . . . . . . . .  . . . .  

8; THIAanINE 
. . .  . . . . . . .  . . . . .  . . , . . , ., . : .  , 

F o r  fou':r femal? . $ubj&t$., IQ t o  ... 1.2. y ? a r s . . d  age, t h e  range was . . 

from 625' t o  1592 mcis., a n d  %he a v e r a g e  p e r  person was 1056 mcgs, The 
average f i g u r e  was 88% of the  NRC allowances of 1200 mcgs* Three s u b j e c t s  
o r  75% were below allowances and one subjec t  o r  253 was abave t h e  a l lowance , ,  

For  four t eep  female gubjects, ,  l 5 : t o . : l 6 :  yea r s  o f  age, t h e  range was  . . . .  . . 
from 366 t o  1188 mcgs-,, smd..,the averag6,per  persoa.was 690 mcgs,. .The average . . f i g u r e  way 53% qf t h e  NRC'allowanoes ,of  1300,mcgso . Four teen  sub jeo t s  o r  , , 

i00% s r o c ~  below a l i o w ~ c e s , ~  



For thir ty-four  female subjects, 16 t o  20 years of age, the range 
was from 348 t o  1367 mcgs., and the average per person vias 756 mcgs, The ' 

average figure was 63% of the NRC allowances of 1200 mcgs. Thirty-two 
subject's o r 9 4 %  yere  below allowances and t& . . .  o r  6% were above allowanqes. 

. . 
. . . . .    or the ' t o t a l  group o f  fifty-two subject$, forty-nine subjects ' o r  

94% were below allowances and three subjects  o r  6% were above allWanoes. 

. , .  . . . . . . .  . . . .  . . 

. . . . .  
F b i  four'female subjects; 10 t o ' i i  years of age, the radgekas . '  

from 417 t o  979 mcgs,, and the average per  person was 672 mcgs. The average 
f i ~ u r e . ' w a $ 3 7 ~ 0 f  t h e  NRC allowances of 1800 mcgs. Four subjects o r  100% , .  . 
were ;b{low . . . . . .  allavc&&so . . . . .  : .  . 

. . .  . . 
. . 

For fourteen female subjects, 1 3  t o  15 years of age, the range ' '  

was from 241. t o  799 mcgs., and the average per person was 498 mcgs* The 
aoerige'f igure &s '25% of the NRC allowances of 2000 mogs,. Fou*ee,n subjects 

. . . ~ 

or  100% were beloyi allowance s a  

For th i r ty - four  female subjects, 16 t o  20 years of age, the range ,, 

was from 311 t o  922 mcgs,, and the average per person was 552 mags" The ' ' .  

average figure was 31% of the NRC ,allowances of 1800 mngs. Thirty-four 
, , .  . . , 

subjects, o r  100% were belbw a i l o v ~ a m e s ~  . . . . .  . , .... . . . .  . . . .  . . .  t . ,  . . . ., .. .... 
' Tor ' t he  t o t a l  group of f if ty&o'sibjabtk, ,  fifey-tvib subjects d r  

. . ~ .  . . . . . .  . 100% were below allowances. 
. . . .  . . . . . .  .. ,. . , . . . .  . . . . . . . .  . . ' ,  ,. . . .. . . .  . . . . .  . . . .  . . . . .  . . .  .: ,.. 

, . , . . . . .  lob NIACIN , ' . . .. ~ , :  . . .  . .  
. . . .  :, : :. . ' . ._ ., . r . . . .  . . 

. . . .  . . . . . .  .., , . . .  ' For f a i r  &male subjects, 30 t o  S2 years 6.f '&ge;'%the rang6 was , 

from 9 t o  15 mgs., and the average per  person was 13 mgs. The average ,e ' , .  

f igure~,was,  108% of the NRC allowances of 12 mgso One subject o r  25% was 
belq?'  t he  allowanoe a& three subjects o r  ' 75%weke a'bbve 'allowanoes, 

. . . .  . . -, . :  . .  
, . . 

Pa; fbu r t een  female subjeots, 1 3  t d  15 'year i  of  age ,  the range was . . .  : 

from 7 60 16.mgs., and the '  average per person ivas 10 mgs, The average 
' . . . . 

f igure  was 77% of the NRC allowances of 1 3  mgs. Ten o r  73% were Eel'&' . ' ' 

allowances . . and four  subjects o r  29% were . . .  above allowancres. 
' .  . 

'"For thi r ty-four  female &bjects, 16 t o  20 years of age, the range 
was from 7 t o  20 mgs,, and the average per  person was 12 mgs. The average 
f igure  was 100% of the  NRC allowanoes of 32 mgs, Nineteen subjects or:  56% 
were below allowanoes and f i f t e e n  subjeots o r  44% were above allowances. 

For the t o t a l  gr;bup of fifty-two ~ u b j e c t s ,  t h i r t y  subj ic ts  o r  58% 
were below . . allowances and tvienty-two subjehts o r  42% were above all&ances. 

. ,  . ,  . , . .  . . 

. . . .  ~. . . . . 
: 

11, ASCORBIC ACID . . . .  . . .  . . 
. . 

. . . . . . .  
For four female subjects; 1 0  t o  i2:y&ar& age, the iange was 

from' 11 t o  23 mgs., and' the average per ' ~ e r s o n  was '16 mgs. 'The average ,: '' : 
f igure  vias 21% of the NRC allowances of 75 mgs. Four subjeots o r  100% fle're.. 



below allowances. 
. , .  . . . . < . . z 

, 
. j , r .>,( ;, . . . . . .  .,: : .. ';.: . . . . .  . . . . .  . . .  . . . . . .  . . 

1 . . . . . . . . . .  
\: . . . . . . . . . . . .  ... . . 

. . . .  , . , .  . . . . . . . . . . .  . . .  
For fourteen female sub.iehts, 13 t o  15 sears  of a m ,  t h e  range was 

from 'I t q 2 5  mgs,, and,.tb.~ a.~:?,ra& pe~,.p.eTsop w&@ qgs, .-Ti& apeage f igure  
was 21% 'of the' NRC alSbvia&ct?'bf 80 mgs. ' Fourbeen subjects o r  l,O,oO;{:ye~.?~ : , 
below al lmanee s., . 

. . , .  . . . . : .  . . . . . . . . . .  , .  , . : . , '!. 5 '. ,. . . . . . . . .  . .  &.. . . .  *:I; , 

. . .  ,. , , , r  05r. . thl . r ty-fpu~,  . . . . . .  f~smcrle. : .  $ubj?ot.6? . .  $6 $0 0 of age,# :the.,,r&nge, 
was'.:from 18 ty"G;L,,mgT?, ; a ~ d  the. a:v~ag&.: per: perscn wag: 22. mgs.:; The; .@?wragq 
f igure  was '27%' of the NRC allowanbe s of ' 80 mg& ?!hi;ey-f o u r  sub~,eo.$.s,i..~~: .:J 

100% we re below allowance sc  
. . . . . . . . . . . . . . . . . . . .  : . ..,;: ,..: . . . . . . . . . . . .  < '  . . . . . " .  ;::.,., .... :, , , 

. . . . . . . . . . . .  :,: ,,, , 

, . . ForCthe; . ...; %&ar,.&r.o+ of.. f . i'fty-two .J: . : . .  spbje.~.t .s ,~~f i f t y -  . . . . .  . . 
100% was" obo* ~'il&&ce&?' ' ;.. -,I ; . , :. ..,+% . . . . .  . ., . . . . . . . . . . . . .  . . , 

. . . . , . . . . . . . . . . . . . : .  < ; .  . .  . . . !  : "I.. . .  ,,:>:) ! :: . ,. . . . . . . . .  ;;,, 
. . . . .  . ' . $ :;:. 

SzmOlMARY 

Weekly dietary records of fifty-&!G female students of the  
Marshall Christie11 Training Sshool a t  Roiirol?, Marshall Islands, from the 
ages of 10 through 20 years of age, were studied f o r  da i ly  quant i t i es  of 
calories,  protein, f a t ,  calcium, phosphorus, iron, vitamin A, thiamine, 
riboflavin, niaoin and ascorbic acid. These figures were then compared 
with Kationtrl Researoh Council Allowanceso 

Taking the t o t a l  group of f i f ty- two students, the following 
r e su l t s  were obtained vhen da i ly  intakes were compared with National 
Research Ccunnil allowances: 

1, Calories: Fo~ty-two o r  81% were below allowances, t e n  o r  
19% viere above allowancesa 

2, Protein: Fohy-eight o r  92% were below allowanoes, four  
subjects o r  8% were above allowances. 

3, Fat: Forty-seven subjects o r  90% were below allavances, f i v e  
subjects o r  10% were above allowances. 

4, Calcium: Fifty-two subjects o r  100% were below allowanoes~ 

5. Phosphcruss Forty-four subjects o r  85% were below allowances, 
e ight  subjects o r  15% were above allwanoesn 

6. Irons Fifty-ona subjects o r  98% were below allowances, one 
subject o r  2% was above the allovrance. 

7. Vitamin As Forty-nine subjeots o r  94% mere below allovrance~, 
three subjects o r  6% were above allowances. 

8. Thiamine: Forty-nine subjects o r  94% were below allowances, 
th ree  subjects o r  6% were above allowances. 

9. Riboflavin: Fifty-kwo subjects or  100% below allowances. 



. . . .  
10. Niacin: Thirty subjects o r  58% were beluw allowances, . : . . . . . . .  

twenty-two sub jeots o r  42% were above allowances. 
. . . . .  . . . . . . . .  ..... . . . . 

.- 
....... { ' .  ............ ; 11. Ascorbic acids Fifty-two subjects o r  100% were above : . .  z :. ..; :. 
allowwees. . ,  . . %  . , ,.. . ,.,. .. . %.,. , , .  ., 

: ,:.. ' >  . . . . .  ... . . . . . .  
A l l  subjects o r  100% did not meet NRC allowances f o r  calcium, 

riboplavin, and ascorbic acid. . ' Ninety-eight peroent of t h e  subjects were 
b e l w  a3 . lmnces  f o r  iron, 9 % : - ~ f  the  subjeots were below allowances f o r  

. . . . . . . . .  thiamine:, and vitamin A. . . . . . . .  
.. : . . 

Ninety-two percent of the  subjects were below allowances f o r  
proteins 90% of the subjects were below. al1,wancas. f o r  f a t i  85% of the  sub- 
j ec t s  were below allowances f o r  phosphorus; 81% of thei,sub&ots were below:.:. 
allowances f o r  oaloriesr and 58% of the  subjects were below allowances f o r  
niacin. 

. . . . .  . . . . . . .  



DIETARY STUDY OF STUDENTS AT THE MISSION SCHOOL, MAJURO VILLAtX, . . . .  . .  . . :  . . .  .'. ( , .  , :  .:. . . . . . . .  . . . . . . . . . .  . . 

'USURO ISLAND, -ARSHALL ISLANDS 

. . . . .  
1, To 'detenhim'the:  ~~~~~~ionai ade4uacy of the  d i e t  f6r. . . .  ~' . . . . .  . . . .  

: . . . .  . . < .  . ca lor ies  and nutr ie 'ds .  :. ' ' . ' . 
: . .  

2. To study food c o n s m ~ t i o n  of students i n  a s c h ~ l ~ ' d m ~ n ~ s t t i r & l  
and financed by Narshalle se 

- 
. . . . . . . . .  . . . .  ' .  :. . . . ' -:.>., : .  . , . . . . .  . . . . . . .  . . . . ., 

3. To complete the survey of subjeots of Majuro Village. 

. . . . .  
SUBJECFS 

. . . . . . . .  .<.# . . . . . . . . . . . . . . . . . . .  :.. , . . . . .  . . .  .: . . . . . . .  . . . :;. . . . . . . ..I.. 
:. : * '!. 

The students were a l l  residents of Majuro Village except for ' . th rs& 
students who were from Arno a t o l l ,  This study included hventy-four students-- 
one male subject, 13 t o  15 years of age; t e n  male subjects, 16 t o  20 years 
of age; t e n  fama3.e subjects, 1 3 .  t o  15 years,  of age,; and three female 
subjects, 16 t o  20 p a r s  of age.' Th@Ge'students'iived a t  the school. 

,. . , . , . .  
The scshool was bu i l t  by & % ' C ~ d i h f i ~ : , o f  Majuro Village. The 

maintenance of .the suhool and the te&hhe'?$Y'salaries a r e  financed by the 
Marshallese Christ ian Association. . -  .. 

. . , , 
. . 

The students do not pay t u i t i o n  and were a l l  reqommended by 
ohurch members and the :.past;or, 

Students are re sponsiblei"f& .$in<ing t h e i r  own bedding and f o r  
buying t h e i r  o m  school supplies suoh~'as~'penci1s and tableks. The b e t t e r  
students go t o  the Elementary school a t  Roiiro'l, . . 

..... ....... : . . . .  

Classes are  i n  session from January t o  the end of May, and from 
September through Deoember. 

The classes  are held i n  t he  church building from 8 t o  11:30 a,m, 
Subjects taught are: Bible studies, English, arithmetic, and singingc, 
After a year and a halfp .$hes. continue t h e i r  eduoation- at the Narshall . . . . .  
Chris t ian Training School a t  '~o&oii, 

. . ,  . . . , . , 

FOOD 
, - ;, . ,  

Supplying fodb. t b ' t h e  students i s  'the fQsp6nsibi l i ty  of the  
Majuro Village Council. Students:.-pook t h e j r  a7n food a t  the cookhouse, . .  : . . . .  
which i s  outdoors where an open f i r e  i s .  used, Two meals a r e  served daily. 
One in the morning and the other in  the evening<, Two male students and 
two female students were oooks on rotation,  On Saturdays, male students 
went f ishing f o r  the s'ohool, 

. . , . 

The school o&d:&6' pigs and some chi<k&ns, i~h ich  were eaten 
only on special  occasiops, ,..The school did .no$.,,maintain a store where . . . .  !. .. , . . . . . .  



students could buy food fo r  between feedings o r  t o  supplement t h e i r  die ts .  

STUDY 

The interview method was used and food reoords were kept, B.etv?esn 
meal feedings and quant i t ies  eaten were l i s t ed ,  Nekhod used was the same 
as  t h a t  followed f o r  other subjests of ,Majuro Village, . Food ,consumption 
reaords were kept  f o r  a period of one week, f o r  each subject,. . , . 

FOOD INTAKE. . . RECORD , . . . . , .  . :  . . 
. . . . .  . . 

An exmple of one of the intake reoords of a student i s  given, 
. . . .  ., :. . . .  

TYPICAL IV1EWS 

This i s  the same a s  the intake record, There were no supplementary 
feedings,. . . . .  . . . . , .  , , . 

. . . . . . . . ,  .. ,..., . . 

Name 2 J Sex: M Age1 15  

. , :, April 18, 1951 ' ,. . . .  . . 

. . ~ e d n e , s d a ~  ,: . , , . . . . . . . . .  . . 

.. . . . . . . .  
Caibo 500 gms. 

. . . . .  . . . . 

Jekara 1 oup . , . .  

. . .  . . . . .  April,  19, 1951 . . . , . . 
. . ,  . . , .  . . Thursday . . . . . 

. . ! , . ., . . .  
Jaibo 600 gms3 

. . , . .  ' .  ' , . > 

Rf oe 300, . gmso 

April 20, 1951 
Friday 

Jaibo 500 gmso 

Rice 300 @so 

Sardines, ,f re sh ., , 60 gms, 
. . . .  

April 21, 1951 
Saturday 

Jaibo 750 gms. 

Sardines, canned 100 gmsc 



April 22, 1951 
Sunday 

Breadf wit, baked . , .  . 40d gm& 
.. , , . . .  . . . .  

. . 
Sardines, canned " 100 .gm& 

Bread 4 O Z S O '  

. . .  April  23, 1951 
: . 

Monday ' .  ' . . 

: 

Jaibo 600. gms. j 

Soft  r ice  . .  :. . 800 gms. 
. . . . 

... . . 
Jekara 1 oup - : 

April 24, 1951 
. . .  . . . .  . . . . ,  , Tuesday :. 

. . . . ! 

Rice 700 gms, : 
, , , 

. . 
Breadfruit, baked 306. @ar .~ 

.. , . . . . . .  . . . . . . . . .  . .  : , . . . . . . . . 
. . .  ,. . ., . 

RESULTS .: , , . ,: , . . 
. ". 

The resu l t s  of the d ie ta ry  study of students a t  the Uission 
School, Majuro Village, Majuro . Island, . MarshaL1 Islands are given i n  fable  11. 

. , , .. . ,. , 

The dailf qu&6iti&s of 'tvaeious :nu3rients : per  person and comparison 
' w i t h ~ g t i b n a i  Rese,&rch ~ o & i l  AlI.a;ieAoeci Eur  'benty-four students 'from the 

ages of 1 3  through 20 years of age . a r e  noted., . 

The subjects a r e  divided, i n t o d i f f e r e n t  age gro&pi, gioing' the 
number of subjects i n  each group, sexi,'ran& of each nutrient,  number of 

. subjeots i n  each group, . averages, . NRC allow,ances, $umber below allowances 
, . 
. *nd percent of subjects . . b l o w  al lmanoes fo r  calories,  protein, f a t ,  

caloium, phosphorus, iron, thiamine, riboflavin, and ascorbic acid. 

1. Calories 

For one male subject, 1 3  t o  15 years of age, the da i ly  intake 
was 1098 calories,  which was 34% of the NRC allowa?ces of 3200 dalories.  
This subject was below allowances. 

. . . .  . . . . . ~ < : , . . . 
For ten  m a l ~ ~ s u b j e c t . ~ ,  16 t o ' i O  y&&-s of tiget the  range was from 

932 t o  1912 calories,  and the'.average per person was 1332 calories.  The 
avo rage f igure.was 35% of t h e -  NRC allowances of 3800 calbr ie  s. Ten subjects 

,, ; o r  100% were be.10~ allowanceq. . , : 
. . .  . . . .  - . . ,.: . ; . . .  . . ! . . 

. . 
For %,en f & ~ e  'r&t$~bts,- 1 3  66 15 years  bi' age, ithe range was 

from 93O7to'13iLO daldki$'~,'.a4d the av&age per. person was 1217 calories. 



Table 11. : -= 
e / 

Dietary st;u& of Students a t  Xission School, 
. . .  . . 

. . Piaju$ ISXand, Marshall Islands by 1%~-y h r a i  
.1 ... -I 

, . .  . . 
. . 
. . &ilY & u a n t ~ t i e s  of ::various Nutrients per Person 

a a d - : ~ o ~ $ i ~ i s o n  k t n  N&$onal . . .  Besearch Council Allowances 
. . . . . . . .  . . . . . . . . . . . . . .  . . 

. Number .. 
. . . . 

. . 
Number of NRC Number Percent 

Age :: of ;  Sex j, . . .  ,, .: b p g e  ;, . :. :? . ~ r o u ~ s  subjects Aver- allow- below below 
. . . . .  sutYject s . . . . .  . . . . .: in group age ances allowances allowances 

16-20: . . 3 .:, . . .  
. , 

Protein (gu. ) 
13-15 .:. . 2 .  

?- 

16-20 : ., -!, 10 ,, 
. . ,. 

1345. ; : Lo;: 
. . . .  , 1;-20 ..:. .:. . .3,, . 

. . 
Fat:(gm.) . . ,. 
-. - lj-s:5-'. ;;; . . . .  2. 

.. 10 . 
. . . . 

. . .  . . .  
. . . . .  

1j-15 10 



-.-. -- 
Ngber  Number of NRC Xuiiber Fa-cent 

Age of Sex Range Groups subjects Aver- allow- below below 
sub.je&- i n  nmup age ances allowances aliowances 

Calcium (mg. ) 
13-15 1 Pi 228 200-399 1 228 1400 1 100 

2hosphorus (reg.) 
13-15 1 14 493 460-599 1 493 1320 1 100 

Iron (mg.) -- 
13-15 1 M 7 5-9 

16-20 10  M 5-12 5-9 
10-ll, 

13-15 1 0  F 4-8 5-9 

16-20 3 F 7 5-9 

Vitamin A (1.U. ) 

13-15 1 pj 50 <.  100 

16-20 10 N 10-66 < l o 0  



-- 
Number iVm"bzr of KrZC i,Juii&er Pwc-ent 

Age of Sex Range Groups subjects Aver- allow- below below 
- sub.jects i n  group age ances ailowances a l lomnces 
1 3 - 1 . 5 .  l o , . .  F 19-51 < 100 10 40 5000 1 0  100 

I 
Riboflavin - h g .  ) 
13-15 1 M 449 400-699 1 449 2000 1 100 

Niacin (mg.) 

13-15 1 

16-20- - 1 0  

13-15 10  





The average figure 'Jas 47% of the NRC a l lmanoes  of 2600 calories. Ten 
subjects o r  100% were below allowanoes. 

For three female subjeuts, 16 t o  20 years of age, the  range was 
from 1172 t o  1420 calories,  and the average per  person was 1277 calories. 
The average f igure  was 53% of the fJRC allowances of 2400 calories,  Three 
subjeots o r  100% were below allowances~ 

Of the t o t a l  group of twanty-four subjects, twenty-four subjeots 
or  100% were below aLlowaaces,, 

2, Protein 

For one male subjeot, 13 t o  15 years of age, the da i ly  intake 
was 23 gms., which was 27% of the NRC allowances of 85 gms* This subjeot 
was below the allowance, 

For t en  male subjects, 16 t o  20 years of age, the range was from 
20 t o  38 gms., and the average por  parson vas 28 gms. Tho avorugo f lgura mas 
28% of the NRC alloviances of 100 gms, Tan subjects o r  100% mere b e l m  
allowanoesN 

For t e n  female subjects, 1 3  to  15  years of age, the range was from 
25 t o  38 @s,, and the average per person was 29 @ S O  The average f igure  
was 36% of the  NRC alloviances of 80 @us, Ten subjects o r  100% were below 
allowances - 

For three female sub>ects, 16 t o  20 years of age, the range was 
from 29 t o  33 gms,, and the average per  person was 31 gms. The average 
figure was 41% of the NRC allowances of 75 gms. Three subjeots o r  100% 
we re below allowanoe s. 

For the t o t a l  group of twenty-four subjects, twenty-four subjects 
or  100% were below allowances. 

3. Fat  

For one male subjeot, 13 t o  15 years of age, the da i ly  intake 
was 7 @so, which was 8% of the IJRC allowances of 89 a s ,  This subjeot 
was below the allowance, 

For t en  male subjeots, 15 t o  20 years of age, the range was from 
3 t o  66 gms., and the average per person was 19 gms, The average f igure  
was 18% of the NRC allowances of 105 gms. Ten subjects o r  100% were below 
alloviance s o 

For t en  female subjects, 13 t o  15 years of age, the  range was 
from 5 t o  16 gms,, and the average per person was 8 gmss The average f igure  
was 11% of the NRC allowances of 72 @uso Ten subjeots o r  100% were below .: 
allowance s o  : .  . 

For three female subjects, 16 t o  20 years of age, the Tange was 
from 6 t o  16 @so, and the average per person was 10 gmse The average 
f igure  was 15% of the NRC allowances of 67 gms. Three subjects o r  100% 
we re below allowanoe s. 



For the t o t a l  group of twenty-four subjects, twenty-four o r  100% 
were belo% al lwanoes a , , 

. . . .  . ~ ,.. . , ' i / .  ~ , .. , 
. . . . . .  4, Ciloium: , . . .-. . . . . . . . .  , . . I ,  _ , . .  

. ,  . . : . .  . . 
. . . .  . . .  . . . . . . .  . . . . . . . . . .  

For one male subject, 1 3  t o  15  years of age, the dai ly  intake was 
228 mgs", v?hich. was 16%: of the, a.llowance,s of 1400 mgs. Thig subject was 

. . . .  . . .  below the allowance,.: :_  .( : . . :  . . . .  . , '  . .- . . . . . . .  . .  . , ., . . . ., . . : .  ., , .. 
. . .  . . . . . .  . . . . .  . . . . . .  . . . .  . . . .  . . . . . .  . . . . . . . . . .  . . .  . . . . .  

, . ; . .  , I  > : . .  , : ,    or tenmale  subjeots, 16 t o  20 years of age, .the range was .fro@, .,: 
116 t o  195 rngs., and the average per person was 148 mgs. The average f igure  
was 11% of. the  NRC allotvapces..or* ,140Qmgs. : Ten subjects o r  lOQ%..were below 
allowances~: . . . ... . , . : . . . . . . . . .  . . . .  . . . . . . .  . . .  . . . . . .  

,: .. 
. . 

. . . . .  . . . . . . . . . . .  . . . . . .  ::.:, , . . . . . . . .  
For ten female subjects, 1 3 t o  i5 years of age, the  rangewas :fpom 

122 t o  419 mgs., and the average per  person was 209 mgs. The average f igure  
was 1.6% o f  the ~ . . a l l o w a n o , e s  % ofr  1900 m g s o  Teq..sub;jects o r  100%:were below 

. . . . .  . . . : . . . . . . . . .  alloyances., , 3 ' . ~  . . . . . . . . . . . .  . . . . .  , : .  . . . .  . . . . . . .  .: . . , , . . . . . .  :,. 
. . . .  . . . .  ..: . . . . . . .  . . .  . ,; ; ,.. : . . . . . . . . .  . . . . . . . .  . . . . , . .  .. , ,. 

For three female subjects, 16 t o  20 years o f  age,- t h e  r& 
from 136 t o  170 rngs., and the average per person was 157 mgs. The average 
figure,  was 16%' . .  of. ,the .< .  I@!.: all~via.nce.s,,of 1000,,mgs. . . . . .  Three subjects o r  100% 

t '  ' . ' 
. . 

. . . . .  were below allovmnoe s o  . . . . . . . .  , . . . . . . .  . .  , I . S  . . . ,  

For the t o t a l  group of twenty-four subjects, twenty-four subjects 
o r  100% were below allowances., . . . . .  . . . . .  .< \ 

i.. , , , ; , ,  : . .  . . . .  . . . . . . . .  . . . . . . . .  . . . . . .  . . : . .  .., ., . : ,, , 

For one male subject, 13 t o  15 years of: age, the dai ly  intalce ;y:@q, 
493 mgs,, which was 37% of the NRC allowanoes of 1320 mgs, This subject 

. . . . . . .  : : i .  j , . . I  .. was below the sll&~ance,: ::. .. . . . . . . . .  2 

. . .  . . . . .  
.I : .  . /  : ,  , . .,. . ... .. ii, ; : .... '...: . . . . .  . . . . : . . . .  ; 

: 8 .  For tenmale.  suBjects,. o 20. years- of^ age,. the  range was ..from 
. 324 t o  699 mgs,, and the average per person was 453 mgsa.. The avel-age. :,,. 

figure was 34% of the NRC allowances of 1320 mgs. Ten subjects o r  100% were 
. . .  . . .  be10~:allowanoea~ ., . , i c  .:. ~ ,.,. . . . . . .  . . . . . . .  " ' : ! . .  .. 

, . .  . . . . . . . .  . . . . .  . . . . . .  . . . . .  , :... , .,:, .. 
. . . For  t e n  female ,suhj.eots.,. 1 3  t o . 1 5  years of age, the  range was: .. 

f rcm 402 t o  612 mgs., and the average per person was 484 mgs* ' The average 
f igure  was 40% of the NRC allowances of 1200 mgs. Ten subjects o r  100% 

. . . .  were below allcwencesi: . . . .  : . . .  , i . . .  . . . . . . . .  
. . .  . , . . , , . : : .  : .. : . " '  . . .  . . * ,  . . . . 

: Far  th ree .  female. subjeots; 16 t o  20 ye.ars .of a,ge., , t h e  ,.range .was :from 
455 t o  524 rngs., and the average per  person was 484 mgsr The average f igure  
was 40% of the NRC allowances of 1200 mgs. Three subjects o r  100% were 

. . .  . . . .  below allowanoe;s6 : . :  . : . : ;  . . . :  .;. . ; . . . . . .  -. . . . . .  , . : .  . ,.. 

. . .  . : . .  ..,. - . . . . . .  
. . 

, . 

For the t o t a l  group of twenty-four subjects, twenty-four o r  100% 
were below ailowance s. 

< . . :  . .,. . . 



6. Iron 
. . .  . . . . .  . . . . . . . . . .  . ., , . .  . . . . . . . .  , 

. . .  For one male subject, 1 5  t o  15 years df age, t h e . d a i l y  intake 
was 7 mns*, whioh was 47% of the NRC allowances of 15  mas. This subject " 
was be& ihe allowancre. 

" 

. . .  
... For t e n  male subjects, 16 t o  20 gears of age, the  range w*; 

.., from 5. t o  1% mgs?,. and the  aver.age.,p?r person was 7..mgs0 The average 
f igure  h a g  47% Crf t h e  IQC all.owacCe< o f  15 mgs. subjects . . .  o r  100% 

. . w e r ~  'b6loi~ allowanoe s; . . . .  
. . . .  

. , F o r  t e n  female subJects,. 13, t o  .15 years  of age, the  range. was 
from , .,.: 4 t o  ,8',mgs',p and the average, p9.r ,person'waS mgs. , ,Th?.,aGera&e f igure  
was .rf0%.of $heNRC alloviances. :of 15 mgs, Tpn subjects o r  100% &ere below. . , . . allowance so . . .  

, ~ . .  

For three female subjects ,., 16 t o  20 years. of age,, there.  i$ n o  
range 'of "<utrient value given. ' Tlie,, average .per person was 7 mgs. 'The , 

average ,figure vi+s 4'1% of the  NRC:*llo~&noes . :of . 15 mgs. Three subjeqts i;r . . .  : ,~ 

. . .  100% w6re below ' i i l owan te~ .  " . . 

Fo? the t o t a l  group of twenty-four subjeots, twenty-four subjects 
o r  100% were below al lpances . .  . . . . .  . . 

. . . , . . . . 
. . . . ,, . . 

. . , . : ,i , .. , . . .  

7. VitamLn A 
. . . .  . . .  . . . . ., . . . ,'. ,. . 

For one male subjeot, 13 t o  15 years of. age,. the  daily.  intake 
vias 50 I, U,, which was 1% of the NRG allowances of 5000 I, U, This 
subject was below the allovianca, 

For t e ~ , ~ a l e s u b j e c t s , 1 6  to2O.yea r s  of age, t he  range was from 
10 t o  66' I, U., axid the average per person.was 29 I. U, The average 
f igure'wak 005% of t h e  NRC allowanoes of 6000 I, U. Ten$ subjeots o r  100% 
were beZow allowance s o  

. . . . . .  
Po= t'ep fepalb ~ u b j e c t s , $ ' l 3  t o 1 5  years of a&, the r&gewas  

from 19 t o  51 :I. U., ahdid t h e  average per person was'40 I. U. The average ': 
f igure  wa$ 0.8% o? the NRC allowances of 5000 I. U. Ten subjects o r  100% 

. . .  vm re b e l m  allowances . 
F o r  thkee female subj'eats, '1.6 t o ,  2 0  years of age, the range was 

from '40 t o .  73 I. u*, and' the average per person was 54 I. U. The average 
f igure  wag 1% of the NRr, allcwrances of 5000 I~ U, Three subjeots . . o r  100% 

. . ,  we re below allowancres~ 

8. Thiamine. . , . . . . . . .  . . 5 .  . . . 

, ,. . 

For one male subject, 1 3  t o  15  years of age, .the dai ly  intake 
was 565 mcgs*, which was 38% of the NRC allowanoes of 1500 mags. This 
subjeot was below the allmanoe, 



. . . . . . .  . I. . > .  

,- F,pr t e n  male s i b j e c t s ,  16  t o  20 years  of age, t he  'range, was from 
393 to:993..asgso, :and the  average p e r  person was 650 mega. T h e  average 
f igu re  was 39:6 of t h e  IJRC allowances of 1700 mcgs. Ten subjec ts  o r  . l oo%.  . 

were belou allowances, 
.... : : .. 

For t e n  female subjec ts ,  1 3  t o  1 5  years  of age, t h e  range vias ,f roq 
336 t o  820mcgs,, and t h e  average pe r  person was 633 mcgs,,' . I~he  average 
f i g u r e  was 49% of t h e  NRC allowances of 1300 mcgs, Ten sub, j .~c ts  o r  100% 
were below a l l o w a n c e s ~  

. .: 
For t h r e e  female subjects ,  16  t o  20 years  of a g i i ' t h e  range was 

from 652 t o  1064 mcgs., and t h e  average p e r  person was 840 mcgs. The average 
f i g u r e  was 70% of the  NRC allowances of 1200 mcgs. Three sub jec t s  o r  100% 
were below allowanoe s. 

.' < 

For  the  t o t a l  group of twenty-four subjeots ,  twenty-four subjeots  
o r  LOO% were below allowancesr 

9 ,  . . Riboflavin . . 
. . . . .  ' . 

. . . . 
:For one male subject,, 1 3  t o  i 5  $&s of age, t h e  d a i l y  in t ake  

was 449 mcgs,; which was 22% of t h e  NRC allowances O f  2000 megs, This  '.' . . .  . . . .  subject  mas below t h e  allowance. 
...... . . .  . . .  

. . F o r : t e n  male subjec ts ,  16  t o  20 y e a r s  of ags, t h e  range was from 
265..tO 584 gga.,..a.?d t h e  average p e r  person vias 432 mcgs, The average 
f igurb rr&s i.7% o f  t h e  NRCallowanoes of 2500 mcgs; ' Ten sub jec t s  o r  100% 
we r e  below allowancu 8 0  

. . . .  
For t e n  female subjects ,  1 3  t o  1 5  years  o f  age,  t h e  rangewas  from 

233 t o  55 ' incgss9 and the  average per  person was450  mogs., The average . ', 
: I 

f i g u r e  was 22% of the  NRC hllowaices of 2000 mcgs; Ten o r  loo$'' 
were below allowanceso 

. . . .  ,: For th ree  female subjects ,  16:to:20 years  ,of age, t he  range was 
from 465 t o  586 mogs,,, and t h e  average pe r  person was 530 mags" The ' amrage  
f i g u r e  was 24% of t h e  NRC allowances of 1800 mogs. Three sub jec t s  o r  100% 
were below allov~anoes, 

. . 

For the  t o t a l  group of twenty-four subjec ts ,  twenty-four o r  1,00% 
were below allowanae s. 

....... * . . ! . ,.' 

. . .  .. 
. . . .  r10d N i a c i n . .  . . . . 

. . . . . .  . . . . ~ . . . .  . . 
For one'male subject ,  1 3  t o  15  years  of age, t h e . d a i l y  in t ake  : 

vas 11 mgs., which was 13% of t h e  NRC allowanoes of 1 5  mgs, This  sub jec t  
... was below t h e  allowanoe;, . . 

. ~ ,  . . .  . . .  . . . . 
For t e n  male subjeots ,  16  t o  20 of age, t h e  fange wawfrom 

8 t o  1 3  mgs,, and t h e  average per  person was 10 mgs. The average f i g u r e  
was 5 9 % o f  the  '&RC allowanoes of '1.9 m g s ~  'Pen sub jec t s  o r  lo@ were below 
allowances. 

. . . . . . . . .  . . .  . . . .  . . . . . . . .  . . , . .  



For t en  female subjects, 1 3  t o  15  years of age, the  range was from 
9 t o  1 2  mgs.,-and the averagd per  person was 11 mgs. The average f igure  
was 85%{0&' the. hRC allowances of 1 3  mgsr Ten subjects or  100% were below : 

allowancesa 

. . For three female subjects, 16 t o 2 0  years. of age, the range was 
.% from 10 t o  11 mgs,, and the average per.person was 10 mgs. The average 

f igure  was 83% of the NRC all.~viances of 1 2  mgs* Three subjects o r !  100% 
were below ailowance s. 

For the t o t a l  group of twenty-four subjects, twenty-four subjects 
o r  100% were. below allowances~ 

? 

11. Ascorbio Acid 
. .. 

For one male subject, 1 3  t o  15 years of age, the dai ly  intake 
was 29 rngs,, whioh was 32% of the NRC allowances of 90 mgs. This subject 
was below the allowance. 

For t en  male subjects, 16 t o  20 years of age, the range was from 
3 t o  2 1  mgs*, and the average per person was 12 mgs, The average figure was 
1 2 %  of the NRC allowances of 100 mgs* Ten subjects o r  100$ were below 
allowanoess 

For t e n  female subjects, 1 3  t o  15  years of age, the range was from 
4 t o  20 mgs., and the average per person was 15 mgs. The average f igure  
was 19% of the NRC sllowances of 80 mgs. Ten subjects o r  100% were below 
allowance s. 

For three female subjects, 16 t o  20 years of age, the range was 
from 7 t o  20 rngs., and the average per person was 12 mgs. The average 
f igure  was 15% of the NRC allowances of 80 mgs. Three subjects o r  100% 
were below allowances. 

; . . .  
F o r t h e  t o t a l  group of twenty-four subjects, tvmnty-four subjects 

o r  100% were below allowances. 

Weekly dietary records of twenty-four students of the Mission 
School, Majuro Village, Inajuro Island, from the age of 13 through 20 years 
of age, were studied f o r  dai ly  quant i t i es  of calories, protein, f a t ,  calcium, 
phosphorus, iron, Vitamin A, thiamine, riboflavin, niacin, and asoorbic acid. 
These f igares  were then comparea with National Research Council Allowances. 

Taking the t o t a l  group of twenty-four students, the following 
r e su l t s  were obtained when dai ly  intakes were compardd with National 
Research Council Allowances: 

1. Calories: Twenty-f our subjects or  100% were below allowancese 

2, Protein: Ttventy-four sukijects or  100% were below a l lov~anoes~  



3, Fat Twenty-four subjects or 100% were below allowanoes, 

4 ,  Calcium: Twenty-f our subjects or  100% were below allowances. 

5, Phosphorus: Twenty-four subjects or  100% were below allowances. 

6, Iron: Twenty-four subjeots or 100% were b e l w  ailowances* 

7* Vitamin A: Twenty-four subjects or 100% were below allovrances. 

8. Thfaminea Twenty-f our su5jects or  100% were below allowanoes. 
. . 

9, Ri.boflav.in: 'i'wenty-four subjects or  100%were below allowances. 
, . . . 

10, Niacin: Twenty-four subjects or  100% were belov$,.allovranc?eso 

11. Ascorbic acid: Twenty-four subjects or  100%were below allowances. 

A l l  twenty-four subjects or  100% did not meet NRC allowances f o r  any 
of the nutr ients  studied, namely, calories, protein, f a t ,  calcium, phosphorus, 
iron, Vitamin A, thlamine, riboflavin, niacin, and ascorbic acida 



DIETARY STUDY .OF.STUDENTS 0F::THE 'MF!,SHALL ISLAND INTERXEDIATE 

SCHOGL AND.THE TEACIER TMII\IING SCHOOL 

. . . .. 
PURPOSE 

. . 
<* 

1. To determine the nu t r i t i ona l  adequacy of the d i e t  f o r  ca lor ies  
an4.nutrients;  2.. To compare . total  ca lor ies  +nd nutr ients  of t h i s  school 

itrhich was supervised by the United States  Navy with others supervised by 
Marshallese; C1n t h i s  sehool, the  d ie ta ry  ?at terns  had changed from the use 
of native foods t o  the use of imported foods;] 3. To complete the  survey 
on Majuro. . . vi l lage since most of the children of ages 13 t o  15 mere a t  school. 

SUBJECTS 

- . . The subjeots were students of the Intermediate school who were 
on sohoiarships from twenty-four is lands and a t o l l s  of the Marshall Islands, 
The teacher t ra inees  were a l so  included, . The study inoluded 87 students* 
there vere 72 male students y of these, 11 students were from 13 t o  15 years 

" of age, 48 . students . were 1 6  t o  20 years of age, and 13 students .over 20 , . .  

years of agee There were 15 female students; of these, 6 students were 
13 t o  15 years of age, 8 students were 16-20 years of age: and 1 over 20 
years of aged 

SCHOOLS 

The soh001 was looated a t  Uliga, which was the naval base, The 
Intermediate school was composed of the 7th and 8th grades; vihile the 
teacher t ra inees  were on rotation, spending one year as  teachers i n  the 
f i e l d  and one year a s  t ra inee i n  the  Teacher Training school. The school 
was financed by funds which were included i n  the Navy budget f o r  the  
Marshall Islands, The food allowance f o r  each student was about t e n  
do l la rs  per month. An increase t o  about t h i r t een  dol lars  per  person had 
been anticipated. Food supplies were secured through the Naval Supply 
Offioe, Canned f r u i t s  and vegetables, evaporated milk, sugar, r ice  and 
shortening were available. Fresh f r u i t s  and vegetables could be ordered 
but since they were sent on log i s t i c  f l i g h t s  onoe a week, it was d i f f i c u l t  
t o  supply the whole school with these items. The students were given three 
dol lars  per month f o r  t h e i r  t o i l e t  a r t i c l e s  and f o r  other personal items. 
This allowance did not give them enough money t o  indu3.ge i n  between meal 
feedings, so they were dependent on three meals a day a t  soh001 f o r  t h e i r  
nu t r i t iona l  requirements. The students l ived i n  dormitories a t  the school. 

ACTIVITIES OF STUDENTS 

The dai ly  schedule f o r  the students was as  follows: 

6:30 a. m, Reveille 

6t30-7830 a. m, Clean dormitory and yard 

7:30-8:00 a, m, Breakfast 

8:45-11355 a. m. Academic classes  



1 2  noon-l:30 p. me Lunch period 

1:30-3:30 p. m. Work period 

Male students (teacher t r a i nee s  and Intermediate school students)  

Cleaning 

Building 

Paint ing 

Repairing f i s h  ne t s  

Copra produotion 

Working with cement t o  r epa i r  buildings, walks and other  
p laces  in  need of r epa i r  

New construction of buildings and other  aeoessary places 

Fishing f o r  school 

Women s tudents  
. , 

1. Classes i n  sewingand handicraf ts  

4:45-5:45 po m. Supper period 

7:OO-9:00 p, me Study period (when e l e c t r i c i t y  
i s  avai lable)  

Once a month three  boys or s i x  g i r l s  r o t a t e  on kitohen duty, A 
day w a s  spent cooking and cleaning t he  kitohen, 

The ki tchen and dining rooms were in  a separate building on t he  
school grounds. Kerosene lamps were used f o r  l i gh t ,  A wood stove was used 
f o r  cooking and an oven f o r  baking, These rooms were dark with cement 
f looring.  Dishes were washed wi th  cold water;  soap was used when available.  
There were no f a o i l i t i e s  f o r  s t e r i l i z a t i o n .  Food was prepared i n  the  ki tchen 
o r  outdoors, A wel l  outside of t h e  ki tchen supplied water  f o r  wafihing r i c e  
and f o r  dishwsshing, rainwater from a c i s t e r n  was used f o r  drinking. 
Adequate storage space f o r  perishables, such as f resh  f i sh ,  was hok ing*  
Therefore, whenever, f i s h  was caught i n  large  numbers, they had t o  be ea ten  
a t  oncee. 

. ,  . 
WTHOD USED FOR STUDY 

. . 

Food records were kept f o r  three  consecutive days on mimeographed 
sheets. They were f o r  breakfast,  lunch, .supper and between meal feedingo 
Food was weighed a t  eaoh meal on Cha t i l lon  gram scales  and uneaten food was 
reweighed. ~ e t w e e n  meal feedings were recorded and q u a t i t i e s  estimated* 
For composite food products, the  weights of the  ingredients  i n  the  recipe, 
and the  weight of t he  resu l t ing  food a f t e r .  cooking, were determined i n  order  
t o  caloulate from t ab l e s  of food composition, the n u t r i t i v e  value of eaoh 
food oombination, , . . . 



Other data collected were. rime, age; sex, mar i t a l  status,  
address, d i s t r i c t ,  weight, height, medical record, and dental reoord. 

. . , . .  

RESULTS 
.: . . . 

FOOD INTAKE RECORDS 

An example of one of the student's intake record i s  given" 

Example 

Name: E Age: 14 Sex: M Nari ta l  status:  S 

Address: Wjuro  Intermediate School 

Dis t r ic t :  Rongelap . . . . 
Weight: 92 pounds Height: 58 inohes 

Medical record: 

Defeots noted on general inspection 
Chronic t o n s i l i t i s  
Eathyma buttooks 

Chesk X-ray 
Negative 

Tuberculin skin 
T Negative 
C Negative 
H Negative 

.. . , 
' Kahn 

, . 
Negative 

. . . . 

S ~ 0 o l . s '  
Pie gat ive 
, .  . . 

. ,  . 
Smhary o r  defect ..' ' . . . 

' Dental - none : - . ~ . ' 

Emergency treajdment $.%n - denta l  none , 

Treatment required - none 

February 2, 1951 

. . 
.. . 

Pancake . ..::., . ;  
. .  . . .. 230 gms, 

i .  ..,: 
. .. , 

Sugar cane syrup I. 20 gms. 
, ... '. . r 

. , .,. . , . 
Rice, boiled 

. . . .(. , . , .:,.&oo; gmS, 
. . 



Water 300 gas. 

Lunoh 

Rice, boiled 290 gms. 

Kuban f ish,  boiled 250 gms* 

Water 500 gms. 

Supper 

Rice, boiled 280 gmss 

Salmon, canned 120 gms. 

Water 300 @so 

Between meals 

Drinkking oooonut, n l  ( f luid)  340 gLls. 
mere (meart) 120 gms. 

Waini (mature coconut meat) 135 gms. 

R i m ,  boiled 185 @SO 

Salmon, canned 

Water 

~ & h  

. . 
~ o u ~ h n u &  " ' ' 

. . .  
Rloe, boilad 

. . 

Water 
. . 

Supper 

Riae, boiled 

Salmon, canned 

Water 

Between meals 

Drinking coconut, n i  ( f lu id)  
mere (meat) 

Waini (mature coconut meat) 

160 gas. 

125 gms. 

300 gmse 

420 gas. 

100 gmse 

500 gas. 



February 6, 1951 

Breakfast 

. ... 
. '- : Sugar cane symp ' . 

. . .  :...:. Lunch 

Rice, boiled 180 gms. 

Salmon, canned 120 gms, 

. :. ,. . . .. . Supper . . 

Rioe, boiled 260 @so 

. .. ,. . : . :  S&lmon, canned ; , 
, ~ . . ,  . . . .  

'140' gms. 
, . .. 

Water . . . . .,' .. .. 
500 @so 

*.y . . , ' . . .: . ,. , . . I  ,. .:,:. 

Between meals 
. . , .  ;.. . . .  ; 
' '  ' : ' ' 

Waini (mature coconut meat)  135 @so 
. .  . ..I ,.., . .  . 

TYPICAL NENUS . . ,  . . . . 
: , I , .  , . r '  ' 

These menus show the  type of meals which were served i n  the  school. 
. . :.. . .  . . , . . 

January 30, 1951 

Breakfast 

Boiled r i a8  Canned red sockeye salmon 

Blaok tea with sugar 
.,(:;, :. . . 

Lunoh 

Doughnut Wabr 

Supper . .  , . . . . . . .  

Boiled rioe . . Canned . $. red sockeye salmon 
. .. ,. . . . . .  . 



February 2, 1951 

Breakfast: 

Boiled r i c e  Pancake with syrup 

Black t e a  wi th  sugar 

Lunch .. 
. . 

Boiled r i c e  Boiled f r e s h  Kuban f i s h  

Black t e a  wi th  sugar , : . . 

February 5, 1951 

Breakfast  
. . . . 

Boiled r i c e  Canned red  sockey& galmgq. 
. . .  . 

Black t e a  wi th  sugar  

Lunoh 

Doughnut Canned sard ines  i n  cot tonseed o i l  

Canned evapcrwted milk wi th  wate* 
. . 

Supper 

Boiled r i c e  Canned red sockeye salmon 
. . 

. . Canned milk wi th  water  
. . 

IN,GREDIENTS USED IN SOME OF THF; FOODS ON TEIE~NUS 
. . 

Beverages 
For  each 300 grams of t e a ,  17.43 grams of sugar  were addod, 
For  each 300 grams of evaporated milk with water,  t he re  were 12,64 

grams of evaporated milk. 

. . .  
Doughnuts . .  . . . . . 

Yield: 165 doughnuts 
Ingred ien t s  . . 

Flour  33 pounds 
Eggs, powdered 2 pounds 

(whole ) 
Yeast 3.1 050 

Sugar 2 pounds 
Method 

Ingredients  were mixed toge the r  by hand and f r i e d  in  deep 
fat  u n t i l  brmd.  They were e a t e n  oold, 



Bread p;. ' .. 
. . . . . . . . . .  ., , ?:  .,, , ' :,'.' 

Yield: 18 loaves : . . . . .  ... . . L  

Ingredients 
F19yr.. :: .. . . .  ,:: ,3ppounds . . . . . . . . .  , . , .  . . , . , . J,:: 

S U ~ &  3 pounds 
Yeast ....A/$ ... ppund ,:+ ; ;:, .. ;,; .. 

Dried milk 1 pound 
Xethod . . . . . . .  . . . . . . . .  

Regular bread making procedures were followed* Cook'was 
.:. ,tra,ined , .:,. in . Q a q  . ,..@&e:ry, Baked in wood., .... f 4x3 oven, . .  . . . . .  .,, . 

Ingredients used i n  cooking ..., :, :: .,. . ... . . . . .  
Flour--wheat, hard, enriched bleached ' ' 

Sugar--f ine  granulated .wgi;te . . , ,*.; .: .. 
Yeast--active dry yeast :. 

Dried milk--dried whole mills, ..., 26%, ,. .butter . .  f a t  
Dried eggs--spray dried whole eggs 
Ssrdige 6-:.p.?,cked in ,c,o,t:tpseed and/or: soy bean o i l  
&ice--oonverted, 100 pound sacks, Houston Texas 'brand 
Salmon--Red Sockeye Salmon, . . . . . . . . . .  o a ~ e d , ; .  , . . . . .  .: .. :.: 

. . . . . . . . . . . .  . . . . . . . . . . .  .... , . . . . .  . . .  . .  . . . . . . . .  . . . < , >  . . .  ......... ./....I.. 
Table' 12 gives the resul ts  of the  dietary study of students of 

t he  Marshall Island In$e,pd,ia$e . . . . .  . : .  S,ch~oland..th,q. . . .  Teacher . . .  >:. Training School, 
Uliga, Marshall Islands. 

. . .  . . 
The dai ly  quant i t i es  of various nu t r ien ts  per person and comparison 

with Natiapal. . . . . . .  Res??r,o.h Caungil .$llowances f o r ,  eighty-sgvon male and female 
students f romthe  ages of th i r teen  t o  over 20 of age were noted, 

> .  . . . :  : . .  , . . .  : . . . .  . , 
The subjeots are divided in to  d i f fe ren t  age groups, giving the 

number of sub jeot s i n  %%.oh grovpd sexO range . . .  o f  each,  nutrien?, .,numb@ ref ;, 

subjects i n  each group, average, NRC allowanoes, number below allowanoes, 
and percent of subjects below allowanoes f o r  calor ies ,  protein, fat,..saJcium, 

. . . .  phosphoms~ ,,iir?n, .thiami.ne,, riboflavin, . . . . .  and ascorbic- .acid,, , , , 
t "  . . 

. . . . . . .  .. . . . . . .  . . .  . . . . . .  . . . . . . . . . . . .  . . , . . . . . . . . .  > . . . . . . .  ' . ,  :..: . . . . . . . . .  . . . . .  . . . . . . . .  .., . , . . . . . . .  . . . . . . .  . . . .  . . ,. . . ,  . > . . . .  
1, Calories 

. . . :  . .  
For eleven male subjects, 1 3  t o  15 years~of -agep  Ohe range was 

from 2608 t o  4571 calories,  and the average per Gerson was 3858 calories. 
The average f igure  was 120% of the NRC allowancies of 3200 oalories,  Three 
subjects o r  27% were below allowances and. eight o r  73% were above these 
allowanoe s o  

. . 
For s ix  female subjects, 1 3  t o  15 years of age, the range was from 

1841 t o  3733 calories,, and the average per person was 3281 oalo.ries, The 
average. f igure  was 125$..of the. NRC allowanqes of 2603 .,calories. One subjeot 
o r  17% was below allovxanoe and f ive  subjects or 83% were . .  above . >  t h e s e  
allowanue s. 



For forty-eight male subjects,  16 to .20  years of age, t he  range 
was from 1851 t o  5655 calories,  and the  average per person was 3253 calor ies ,  
The average f igure  was 86% of the NRC allowances o f  3800 calories,  Thirty- 
nine or 81% were below allowances and nine or 19% were above allowances, 

For eight female subjects, 16 t o  20 years of age, the range was 
from 2279 t o  11161 calor ies ,  and t h e  average per person was 3011 calories.  
The average f igure  was 125% of the  NRC allowances of 2400 calories.  Two 
subjects or 25% were below allowances and s i x  subjects or  75% were above 
allowances. 

For t h i r t een  male subjects, 20 years and over, the  range was 
from 2290 t o  3733 calories,  and the average per person was 2972 calories.  
The average f icure  was 99% of the  NRC allowances of 3000 calories.  S ix  
subjects or 46% were below allowances, and seven subjects or 54% were 
above allowances. 

For one female subject, 20 years and over, 2236 calor ies  were 
consumed, This f i gu re  was 111% of t h e  NRC allowances of 2000 calor ies ,  
This subject was above allowances, 

For t h e  t o t a l  group of eighty-seven subjects,  fifty-one subjects 
or 59% were below allowances, th i r ty -s ix  subjects or 41% were above 
allowances. 

2, Protein 

For eleven male subjects, 13 t o  15 years of ape, t he  range was 
from 85 t o  142 grams, and the  average per person was 115 grams. Ths 
average was 135% of t h e  NRC allowances of 85 grams, Eleven subjects or 
100% were above allowances, 

For six female subjects, 13 t o  1 5  years of age, the range was 
from 65 t o  1.37 grams, and the  average per person was 104 grams. The 
average was 130% of t h e  NRC allowances of 80 grams, One scbject  or  17% 
was below allowances and f ive  subjects or 83% were above these allowances, 

For forty-eight male subjects, 16 t o  20 years  of  age, t h e  range 
was from 73 t o  178 grams, and the  average per person was 116 grams, The 
average was 116% of t he  NRC a.llowaiices of 100 grams, Fourteen subjects  
or 29% were below allowances and thirty-four or  71% were above the  
allowances, 

For eight female subjects,  16 t o  20 years of age, the  range was 
from 48 t o  153 grams, and the average per person was 98 grams, Two 
subjects or  25% were below allowznces and 6 subjects or 75% were above 
these allowances. 

For t h i r t een  male subjects,  20 years and over, t h e  ra.nge was 
from 96 t o  168 grams, and the average per person was 118 grams, The 
average was 16% of t h e  NRC allowances of 70 grams, No one was below 
allowances and th i r t een  or  1.00% were above t h e  allowances. 



Table 12. 
! 

Dietary Study of Students a t  t he  darsha l l  Island 
, . Internediate School and t h e  Teache:r Training School, Wliga, Marshall 1 s l a rds  :. : : . . . . .  

. . . : . . by &iazy Nurai 
. ~ ~ a i l ~ . & u a n t i t i e s ,  of Various Nutrients pe? Person . . 

. . .  ., . . . . . . and  Comparison w i t h '  National Research Council. Allowances . . . . .  
. . .  ., . . 

. . . . ... 
. . 

. . . . .  ... . . . . -- -. -.--- - . . 
Number . , . . . . . . ITumber of NfiC : Nurr@ep. - , Percent 

Age of Sex . . . ~ a n g e  Groups subjects . Aver- " allow- beldw . beipw d- 
sub.je'cts -- ances. allowances lomnces 

. . r n r o u p - ~ a g e -  - 
:Calories -- 

Protein (gm. ) 
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... 
kmbe r . . ihmber of I\iiiC Pimber Percent 

Age of Sex Range Groups subjects Aver- . al-low-. below. below al- 
subiects A- i n  group age a x e s  allowances lowar~ces 

Vitamin A (I.u.) . . 

16-20 48 i'f 233-7085 ' 499 16 1805 6000 45 94 
500-999 7 

lOOQ-1999 12  
2000-2999 k 

Thiamine (mcg. ) 





- 
Number iiumber of NX Number Percent 

Age o f Sex Range Group& . . subjkcts Aver- allow- below below a l -  
- eut,.:+?sts i n  zraup age ances allowanc e s  lowan= 

Niacin (mg.) 

13-15 11 M 11-41 10-19 
20-39 
40-59 

Ascorbic Acid (ing.) - . . 
13-15 U . . y  i . . . . . .  0-120 < 10 4 .  . , .  2 7  - 9 0  . 1Q. . -- . 91. - -  

lo-2,9 4 , .  

j0-i+9 2: . . 
. .  . . . . . . . . . > 90. . . .. . . . .. 1.. . ' . .. ... . - . . . . . . .  .. . .  . . 





For one female subject, 20 years and over, t h e  da i ly  intake 
was 83 grams. This was 13% of t h e  NRC allowances of 60 grams. This 
subject was above the allowance. 

For the  t o t a l  group of eighty-seven subjects, seventeen subjects 
or 20% were below allowances and seventy subjects o r  80% were above 
allowances. 

3. F a t  

For eleven male subjects, 13 t o  1 5  years of age, t h e  range was 
from 31 t o  141 grams, and t h e  average per person was 85 grams. The 
average was 95% of the NRC allowances of 89 grams. Six subjects or 55% 
were below allowances and f i v e  subjects or 45% were above the  allowance. 

For six female subjects, 13 t o  1 5  years of age, the range was 
from 29 t o  l l8  grams, and t h e  average per person was 81 grams. The 
average was 112% of the  NRC allowances of 72 grams. Two subjects o r  33% 
were below allowances and four subjects or 6% were above allowances. 

For forty-eight male subjects, 16 t o  20 years of age, t h e  range 
was from 21 t o  200 grams, and the average per person was 70 grams. The 
average was 67% of the NRC allowances of 105 grams. Forty-two subjects or 
88% were below allowances and six subjects  or 12% were above allowances. 

For eight female subjects, 16 t o  20 years of age, the  range was 
from 27 t o  l&8 grams, and the average per person was 70 gram. The 
average was lO4% of t h e  NRC allowances of 67 grams. Five subjects or 63% 
were below allowances and three subjects or 3V% were above these allowances. 

For th i r teen  male subjects, 20 years and over, the range was from 
29 t o  87 grams, and the  average per person was 61 grams. The average was 
73% of t h e  NRC allowances of 83 grams. Eleven subjects or 85% were below 
allowances and two or 15% were above t h e  allowances. 

For one female subject, 20 years and over, the  t o t a l  grams of 
f a t  was 42 grams. This was 75% of t h e  NRC allowances of 56 grams. This 
subject was below allowances. 

For the t o t a l  group of eighty-seven subjects, sixty-seven subjects ' 
O r  77% were below allowances and twenty subjects or 23% were above allowances. 

! . ,  
. .. 

4. Calcium . . 

For eleven male subjects, 13 t o  15 years of age, t h e  range was 
from 492 t o  1052 mgs., and t h e  average per person was 784 mgs. The average 
was 56% of the  NRC allowances of L!&Q. Eleven subjects o r  100% were below 
allowances. 

For s i x  female subjects, 13 t o  15 years of age, t h e  range was from 
405 t o  ll63 mgs., and the average per person was 725 mgs. The average was 
56% of t h e  NRC allowances of 1300 mgs, Six subjects or 100% were below 
allowances. 



. For forty-ei.ght,lnale subjects,  16 t o  20 years of age, the. range 
was from 436 t o  1 9 l l  mgs,., and theave rage  per person was 825 mgs. The . . 
average was 59% of the  NRC allowances of 1400 mgs. Fort$-six subjects 
or 96% were below allowances and two or 4% were above allowances, 

. . 

For eight female subjects,  16 t o  20 years of age, t h e  range 
was from 216 . t o  1432 mgs,, :and.the average. per 'person was 675 m,ss, The 

. ave rage  was 67% of t h e  NiX al1owances;oE ,1000 mgs, *Seven .subjects or  88% 
were below; allowances. and one :subject 'or 12% was-above t h e  allowance, 

... . . . .  . , . ~  
., , 

. . . .  . . .  . . 
For th i r teen  male subjects, 20 gears and over, t he  range was 

from 607 t o  1.712 .mgs., and t h e  average per person was 9.26 mgs, The average 
: was 93% of t h e  NRC allowances- of ,2000 mgso Nine'subjects 'or  69% were be- 

low. allowances: and four sub,ject.s or-.3l% were above: allowances, 
,., , . . . . . .  . . . .  ., . . ,. 

. # .  . . .  . .  
For one female subject, 20 years and over, the  t o t a l  intake of 

calciwn was 631 mgs;: 'This was ,63% 0ftheNHC alibwan&es of 1003 mgs,, 
,. , . ,. . . .  . . .. This  subject .  was below allowances o :. ,. ,. 

. . .  . . . . . .  . . . . .  . . . . 
. . . . .  . . 

. . For the  t o t a l  group -.of :eighty-seven subjec.ts, e i g h t y s u b j & t s  
or  92% were below allowances and se  ects  o r  S?O were above allowances. 

. . . . . . . .  . . . . .  . . . .  ... ..., - .  
. . .  . ,  . , . .  . . . . . , ~ .  . . . .  . . . .  ., . , .  

. . . . . .  . . .  . . .  . . . . . . . . . . .  . . : . . . . . .  . . . . . . .  . . .  . . .  
. . 

. . .  . . ,,. ' 

. . .  . . . .  . . . . 5... . Phosphorus' :. . . . . 
. . .  . . . . . . . . . .  . . . .  . '. . ,  . . . 

For e l  subjects, 13 t o  1 5  years of age, the  range was 
. : ,  ' from ,1079: t o  2O@.mgs;;. andi:the. average, per '.persoh was 1487 mgs. The 

' . : ayerage was 112% of: the! Four- subje&s 0;;' 
.,,, :: 36% were. below allowano r e r e  above allowances, 

. . 

For six female age, t he  range was 
from ,751: toX63.7 mgsa $.and: the .  average, pe'6. person. was 1362 mg,s. The 
average . w a s l l 3 %  of .the;:NRC al lwal ices  'of !I202 mgs. One subject O r  17% 
was below the  allowance and f ive  subjects  or 83% were above allowances, 

. . . .  . For forty-sfghtmal'e subjects, '16-C620 years of age, t h e  range 

was from 996 t o  2159 mgs,, aiid.the: average ~ e r  was 1515 mgs; . :?'he 
average was 115% of t h e  NRC allowances of 1.320 mgs, Twelve subjects O r  
25% were below allowances and thir ty-s ix  subjects o r  75% were above allowances. 

For eight female subjects,  16 t o  20 years of age, t h e  rangewas 
from 597 t o  2064 mgs,,, and the  average per person was 1230 mgs, The average 
was 102g of t he  NRC allowanc&s of 1200 fig&,;. ,FO& sabjects  o r  50% were 

- -  .below allowances a n d f o u r s u b j e b t ' s  o r  50% wefe aboveallowances; " 
. . . .  . . . . . . . . .  . . . .  . . . . . . . .  . . .  . . . . . .  ,; .. . , .:. . . . ,  '.. 

For thir teer i  male s~ib~ects ; : . .20 years ' and  over, the  range was from 
1018 t o  2U.5 mgs,, and the average ner person was 1L80 mgs, The average 

. was 11l.%of the  NRC'iallowarices 6f 132Wrngs.i'Three subjects or,23% were 
below allowances. hnd';t)en sub jec t s  8r:77%l;re& above allowances; ' ' . . . . .  . . . . .  . . ~. . . . . . . . . . . .  . . ,.::,. :. . . 

. . .  . . . . . . . .  , (  . *  . : 

For one female subject ,  20 years and over, the  t o t a l  mgs. of 
phosphorus was 1118 mgs. This was 85% of t he  NRC ,allowances of 1320 mgs, 

. . This  subject was :below :t,he 'al&wg.ncen i : - .  , 

. . . . . . . . . .  . . . .  . . " . : . . .  . .  , . . . . . . . .  
. . 

. . . . , : .  
.. 

. . . . .  . . ..,.. . . . . . . . . .  . . .  , .  : : . . . . . . . . . .  , ., . . . $ . .  



For the: tota l .  group of eighty-seven subjects, twenty-five subjects o r  29% 
were. below allowances , a d .  sixty-two subjects or  71% were above allowances. 

. . . . . . 
. . .  . . ,. . . 

6. Iron 
. . .  . . 

. ' '  ~ d r  eleven & l e  subjects, 13 t o  1 5  years of age, the rarige was ' 
.' 

from j7,:t.o' 26'.mgs. ,, and: t h e  average per person was 16 rngs. Thwaverage was 
107% of t h e  NRC .al lowa~ces of 15 mgs, Five subjects or 45% were below ' . 

allowances and six subjects or 55% were above allowances, 
. . . . . .  , 

. . . . . .  ,. . . . 
, F o r s i x  female subjects, 13 t o  1 5 y e a r s  of age, t h e  range was 

from 5 t o  21 n&s, and the,average per  person was 13 mgs, The average was , 

87% of t he  NRCa1,lowances of 1 5  mgs, F o u r  subjects or  67% were below 
allowances and two subjects or 33% were above allowances, 

. . . .  . , .  . . . . . .  
For forty-eight male subjects, '  1 5  t o  20 years o f a g e ,  ' t h e  range 

was from 5 t o  28 mgs., and the average per  person was 1 3  mgs.. - The average 
was 87% of t h e  NRC allowances of 15 mgsn Twenty-nine subjects o r  60% were 
below .,aJlowances a n d  nineteen subjects. or k0$$ were .above allowances. 

. .  , ,. 

For eight female subjects, '16 t o  2Cj years of age, t h e  range was 
from 6 t o  17 mgs., and the average per person was 11 mgs, The average was 
73% of t h e  NRC allowances of 1 5  mgs. S ix  subjects or 75% were below 
allowances and two subjects or 25% were above allowances. 

.. , : : . . . . . . .  
F& thir,t&& m.ale,&bj&ts, 2 0 ' ~ e a r s  a& over,: t he  range was from 

7 t o  18 mgs., and the airerage p.e.r. person was 11: mgs. The average was 92% 
of the  NRC allowances of 12 mgso -Seven subjects . o r  & %  were below allowances 
and s i x  subjects or 46% were above allowances, 

F o r  one.female subject, .:20 years and over, . the  i ron content was 
7 mgs, This w,as.,56% pf t h e  NRC ;allowances o f  12 mgs, This subject was 
below t h e .  . . allowance, 

For the  t o t a l .  group of eighty-seven students,  fifty-two subjects 
or  60% were below allowances and thirty-five -subjects o r  40% were :above. - : 

allovrances. ; . . . . . . . .  . 
. . . .  

. . .  . . . ,, . , 

. . 
. . 

For eleven male:sub jects,  W t o  '15 'years ; o f  age, t h e  range 
was from 320 t o  5844 I. U. and the, average' per person was 1666 I;. U. The' . 
average was 33% of the NRC allowances of 5000 I. U. Ten subjects or 91% 
were belsw allowances and one subject  o r  9 %  was above t h e  allowance. 

. . 
. . . . .  

For six female subjects, 13 t o  15 years  of age, the .  range was from 
286 t o  609 I. U ,  .and fihe average per person was 479 I. U. T h e  average was 
10% of t h e  NRC allowances of 5000 I. U, Six  subjects o r  100% were below 
allowances. . , . .  . . 

For forty-eight male subjects, 16 t o  20 years of age, the  range 
was from 233 t o  7085 I. U. and the average per person was 1805 I. U, The 
average was 30% of t he  NRC allowances of 6000 I. U, Forty-five subjects  



or  94Yg were below allowarlces md three  subjects or 6% were above allowances. 

For eLght female subjects ,  16 t o  20 years, the  range was from 
3C6 t o  ].Oil87 I, U. and the  average per person was 2431 I, U, The average 
was 49% of t h e  NRC allowances of 5000 I, U,, Seven subjects or  88% were 
below allowances and one subject  or  12% was above the dlowance, 

For t h i r t een  ma1.e subjects, 20 years and over, t h e  range was 
from 482 t o  5530 I. U. and t h e  average per person was 2062 I, U, The 
average was 41$ of t he  NHC allowances of 5000 I, U, Eleven subjects or  
85% were below allowances and two subjects or 15% were above allowances. 

For one female subject, 20 years and over, t he  vitamin A content , 
was 1171 I, U. This was 23% of t h e  NRC allowances of 5000 I. U. This 
subject was below the allo~wance, 

For t he  t o t a l  group of eighty-seven students, eighty subjects or  
92% were below allowances and seven subjects or % were above allowances. 

8. Thiamine 

' '  

For eleven' male subjects, .I3 t o  15 years of age, the  range was 
from 93L+ t o  3049 mcgs,,and t h e  average per person was 1686 mcgs, The 
average was 112% of t h e  NHC allowances of 1500 mcgs, Five subjects o r  45% 
were below allowances and s i x  subjects ol' 55% were above allowances, 

For s i x  female subjects, 13 t o  1 5  years of age, the range was 
from 767 t o  1822 mcgs, ar.d the  averace per person was 1450 mcgs, The average 
was 111% of the  NRC allowances of 1300 mcEs, One subject or 17% was below 
the  allowance and f ive  subjects or  €3% were above allowances. 

For forty-eight male s::.i:jects, 16 t o  20 years of age, t h e  range 
was from 572 t o  3188 mcgs,, and t h e  average per pe-rson was 1410 mcps. The 
average was 83% of the NRC allowances of 1700 mcgs, Thirsby-nine subjects 
or . 81% . were below a1laia;xes arid nine subjects or. 19% were above allowances, 

. . .  . 

For e ieht  fema3.e subjects, 1 6 t 0  20 years, the  range was from 
831 t o  1600 mcgs,, and Lhe average per person was 1162 rnozs, 'The average 
was 97% of t he  NRC allowxnces of 1200 mcgs, Five szb jes t s  or  63% were be- 
low allowances and three scb jects  o r  37% we~e:  abo-re 'allowances, 

For th i r teen  male subjects,  20 years and over, the raage was 
from 9 3  t o  2Yj1.2 mcgs., ad t h e  average per person was 1361 m;.gs, The 
average was 91% of t he  NRC al lo~mnces of 1500 mcgs, Nine,subjects o r  69% 
were below allowances arid four subjects  or  31% were above allowances, 

For one fenale su!, j ec t ,  20 y -~a r s  and over, t he  thiamine content 
was 826 mcgs, This was 82% of ihe NRC allowances of 1000 mcgs, This 
subject was below the  allowance. 

For t he  t o t a l  group of eighty-seven students, s ix ty  subjects or  
69% were below allowances and twenty-seven subjects o r  31% were above 
allowances. 



9. Riboflavin 
, , .  . . , . .  . 

, .  ., . 
. .  . . .  . 

For eleven male subjects, 13 t o  15 years of age, t he  range was 
from 605 t o .  2396mcgs,,.and, the  average per person was ,1109 mcgsh T h e  
aver+ge. was 55%. of. t h e  NRC allowances of 2000 mcgs, Ten subject's or  91% ' 
were ,below allowances and one subject  or  9% was above the  .allowance, ' ,, . ,' . 

. . . . ,. . . . .  . 
. ,. 

For s i x  female subjects, 13 t o  15 years of age, t h e  range was from 
496 t o  1255 megs., a n d  the average per person was 966 mcgsh Theaverage 
was 48% .of t h e  NRC allowances of 2000 mcgs,. Six  subjeots orlOO% were : '  . 

, . . . 
below allbwances , . . .  . 

. . .  . . .  

For forty-eight male subjects,  16 t o  20 years of age, t he  range 
was -from 511 t o  :2107 mcgs., and the  average per person: was 1147.' The 
average'was &6% of t h e  NRC allowances of 2500 mcgs. ' Forty-eight subjects . ' ' 

. . . . .. 
or 100% were below allowances. . .  . 

For  e ight  female 'subjects, 16 t o  20 years ,  t he  range was from 464 
t o  1495 mcgs,, and:the average per person was 912 mcgs, The average was 
51% of t he  NRC allowances of 1800 mcgs. Eight subjects or 100% were below 
allowances. 

For t h i r t een  male subjects, 20 years and over, t h e  range was from 
840 t o  1936 mcgs,, and the  average per ~ e r s o n '  was 1179 mcgs; The average 
was 65% of t h e  NRC allowarices of 1800 mcgs, Twelve subjects or 92% were' 

. .. . 
below~'allowanc& and one subject o r '8%was  above the  allowance. . . 

. . . .  . . . , .  

For one female subject, 20 years and over, the, r ibof lavin content 
was 814 mcgs, This was 54% of theNRCal1orvance~of 1500 mcgs, This , 

. . .  . :subject was below t h e  allowcice; ' . 
. . 

For t h e  t o t a l  group o f  eighty-seven students, eighty-five subjects  
or 9% were below allowances and two subjects or 2% were above allowances. 

. . 
. . 

... . . 
10. . . Niacin 

For eleven male subjects, 13 t o  15 years of age, t h e  range was 
f r o m l l t o  41 mgs., and t h e  average per person was 27 mgs, The average was 
180% of t he  NRC allowances of 1 5  mgs, One subject or 9% was below t h e  
allowance and t e n  subjects o r  91% were above allowances, 

. . 

For six female subjects, 13 t o  15 years of age, t he  range was 
from 15 t o  3 1  mgs,, a n d t h e  average per person was 26 mgs,   he average 
was 200% of t he  NRCallowances of 13 mgs, S ix  subj.ects or 100% were above 
allowances. . . 

For forty-eight male subjects,  16  t o  20 years of age, t h e  range 
was from 13 t o  37 mgs., and . the  average per person was 26 mgs, The average 
was 153% of t he  NRC a l lowhces of 17 mgs, - One subject  or 2% was below 
allowances and forty-seven subjects or  98% were above allowances. 

For eight female subjects', " l 6 . t o  20 years, the  range was. from 
17 t o  35 mgs,, t h e  average per persdn was 20 mgs. The average was 166% 
of t h e  NRC allowances of 12 mgs. Eight subjects or  100% were above allowances. 



For th i r teen  male subjects, 20 years and over, t h e  range was from 
17 t o  31 mgs,, and the average per person was 24 mgs, The average was 160% 
of the  NHC allowances of 1 5  mgs. One subject or  8% was below the  allowance 
and twelve subjects or  92% were above aUowances, 

For one female subject ,  20 years and over, t h e  niacin content was 
15 mgs, This was 150% of the  NXC . . allowances of 10 mks, Tnis subject was 
above t h e  allowmce. . . 

. . 

For the  t o t a l  group of eighty-seven ytudents, t h r e e  subjects or 
4% were below allowances and eighty-four subjects or 56% were above allowances. 

11. Ascorbic Acid 

For eleven male subjects, 13 t o  15 years of age, t h e  range was 
from 0 t o  120 mgs., and the average per person was 27 mgs, The au-erage was 
30% of t h e  NRC allowances of 90 mgs. Ten subjects or  91% were below 
allowances and one subject or 9% was below the allowance, 

For s i x  female subjects,  13 t o  15 years of age, t he  range was 
from 0 t o  29.mgs., and the average perperson  was 14 mgs, The average was 
17% of t h e  NRC allowances of 80 mgs, Six subjects or  l O C %  were below 
allowances. 

For for-ty-eight male subjects, 16 t o  20 years of age, t h e  range 
was from 0 t o  129 rugs,, and the average per person was 23 mgs. The average 
was 23% of t h e  NRC allowances of 23 mgs, Forty-three subjects or 90% were 
below allowances and f ive  subjects or  10% were above allowances, 

For eight female subjects,  16 t o  20 years, the  range was from 0 
t o  22l+ mgs, , and the  average per person was 40 xgs, The average was 55% 
of t he  NElC allowances of 80 mgs, Seven subjects or  88% were below allowances 
and one subject or 12% was above t h e  allowance, 

For t h i r t een  male subjects, 26 and over, t h e  range was 
from 0 t o  44 mgs,, snd the  average per. person was 8 mgs, The average was 
11% of t h e  NRC allowances . . of .  75 mgs, Thirteen subjects o r  100% were below 
allowances. 

For one female subject,' 20 years and oyer, the  t o t a l  niacin con- 
t e n t  was 9 mgs. This was 13% of t h e  NRC allowances of 70 mgs, This 
subject was below the  allowance:,, . . . . . .  . .  . . ,  . 

. . 

For the  t o t a l  group of eighty-'sev& students, eighty s u b j e c t s o r  
92% were below allowances and seven subjec ts  o r  8%. ,were above allowances. 

. . . . . 
, . . .  . 

: . .  . 
. .. . . .. . 

. . 



~ h r e e  d& d ie ta ry  records of eighty-seven students a t  t h e  
Marshall Island Intermediate'School and Teacher Training School a t  
Uliga, MarshallIslands,  from,the ages. of 13 t o  20 y e a r s  and over, were 
studied f o r  da i ly  quant i t i es  of calories,  protein, f a t ,  'calcium,. phosphorus, 
iron vitamin A, thiamine, r iboflavin,  ni.acin and ascorbic acid. These 
figures were then compared with National. Research Council Allowances. 

. .. , . . 
~ a k i n g  th&ota l , .  gro$ of: &&+seven stud6nts;'the ,following 

r e su l t s  were obtaine'd'w'rien da i ly  intakes were compared with NRC allowances. 

1, Calories: Fifty-me subjects or  5956 were below allowances, 
th i r ty-s ix  subjects or  41% were above allowances, 

. . 
2,  ~ r k e i n :  ~e~ieri teeri  subjects or 20% vjere below allowances, ..., 

. . seventy s u b ~ e c t s :  or  80% were above allowances, . .. 

. . .  
. . 

3 ,  Fat: sixty-seven subjects o r  77% were'~e1ow allowances, 
twenty subjects or 23% were above allowances. . . 

.. . 
4 .  Calcium: Eighty subjects or  92% were  b$l% allowances, 

. . .  seven subjects or 6% were above allowances, 

5, Phosphorus: Twopt.y-five subjects or 29% were,below, ... allowances, 
.. . . 

sixty-two sub jec.ts or 71% were above allowances. . . 

, . 
6, I ro~ . :  Eifty-two subjects o r  60% were b e 1 4  allowances., 

. . 
thirty-f ive  subjects or  LO% were above allowances. 

. . 

7.  Vitamin A: Eighty subjects o r  92% were . . ,  beiow allowances, 
seven. subjects or  8% were above. allowances . , 

: 
. . 

. . .  . 
8 ,  Thiamine: Sixty subjects or  69% d e  be lo~al lowances ,  

twenty-seven subjects or 31% were above allowances, . . . . . . .  
. . 

9 
. . .  

. . .  
. . .. . . . .  : . ' .  . 
9; ' Riboflavin: Eighty-five subjects ..or 98% were below ' ,  '. ' . : ; 

allowances, two s ~ b j e c t s  or 2% were above aTlowances, 

10, Niacin: Three subjects o r  4% were below allowances, eighty- 
four '  subjects or 96% ..wer.e above allowances, ;, ,' . , . 

ll. Ascorbic acid: Eighky subjects or 92% were bela?  allowances, 
seven subjects or  856 were above allowances, 

~ 5 . n e i ~ - s i x  percent of t h e  subjects met t he  N ~ ~ a l l o w a n c e s  f o r  
niacin; 80% of t h e  subjects met t h e  NRC allowances f o r  protein; and 71% 
of the  subjects met t h e  NRC allowances f o r  phosphorus, 

Ninety-eight percent of t he  subjects were below allowances f o r  
riboflavin. Ninety-two percent of t h e  subjects were below allowances f o r  
calcium, vitamin A, and ascorbic acid, Seventy-seven percent of t he  subjects  
fa i led  t o  meet NRC allowances f o r  f a t ;  69% of t he  subjects f a i l ed  t o  meet 
NRC allowances f o r  thiamine; 60% of t h e  subjects f a i l ed  t o  meet NRC allowances 
for  iron; and 59% of t he  subjects fa i led  t o  meet NRC allowances f o r  calories.  



To compare. t h e d a i l y  quant i t i es  of various nutr ients  per person 
and cornparison with N ~ t i o n a l  Resehrch Council Allowances between th ree  
Marshallese Schools. The MarsIia.11 Island Intermediate School and Teacher 
Training School (an eduample of a school f o r  Marshallese students a d ~ i n i s t e r e d  
and financed by t h e  U,. S. ~ a v y ) ;  t h e  other two, the  Marshall Christ ian .. 

Training School and the  Mission School, were examples of schools f o r  
Marshallese students administered and financed by Marshallese, 

Given under section f o r  each individual school, 

RESULTS 

Table 13 summzrizes t h s  d.ai1y rgan t i t i e s  of variaus nu t r ien ts  
per person and coinpares them w5.th Kational Iiesearch Council. Allowances 
f o r  female subjects from three schools in t h e  Harshall Islands: The 
Marshall Island Intermediate Schod  and the Teacher Trairiing School a t  
Uliga, the  Ma.rshal1 Christian Training School a t  RoFirori, and the Mission 
School a t  Majmo Village, Najuro Island, 

There were 163 male and female subjects, of which 80 were female 
students. 

There were four subjects, ages 10 t o  12 years f romthe  Marshall 
Christ ian Training School, 

. . 

Thirty subjects, ages 13 t o  15 years; of these, fourteen were 
.from the Marshal lChris t ian Training School, t e n  subjects from t h e  Mission 
School, and six subjects from the  Marshall Island Intermediate School, 

There were. 45 subjects ages, 16  t o  20 years: 34 subjects from 
'the ~ a ~ s h a l l .  Christ ian Training School; t h r e e  subjects from,the Mission 
School; and eight subjects from th& Marshall Island Intermedi&e School, 
There was one subject over 20 years of age f romthe  Marshall Islacd Inter-  
mediate School.. 

The average intakes, NRC allowances, percent of a l lmances ,  
percent of subjects below allowances, f o r  calories,  protein, fa*;, calcium, 
phosphorus, vitamin A, thiamine, r iboflavin,  niacin, and ascorbic acid a r e  
given. 

I. FEMALES 

a. 10 t o  12 years of age 

1, For four female subjects, 10 t o  12 years of age from t h e  
Marshall Christ ian Training School, t he  da i ly  quant i t i es  of various nu t r ien ts  



Table 13. 
Summary of Daily Quant i t ies  of Various iiutrients per Person in the 

Three Marshallese Schools ,and Comparisons with' National rZesearch Councii iUlowan&es 
. by 'l&y k r a i  

Females . . 
. , .  ---- 

- 
Cdlo- Pro- -Cal- Pho s- Vita- Thia- -Xino--. a -  Ascorbic 
r i e s  t e i n  Fat cium Phorus ~ r c n  min A mine flav& . cip.. -- -- - - Acid 

a .  " . ' % -  . I. iJ.* . m i  . 'X. 
Ages 10  t o  12  years . . 

h r s h a l l  Christian Training School (4)* . . - 
Average intake 2300 66. 42 
NRC allowances , '. 2500 70 69 
,2 of allowances . '  .. 92. 94 61 .. % of subjects below 

. . allowances 75 75 100 

Ages 13 t o  15 years 
Marshall Christian Training School (14) 
Average intake 2070 58 39 
NRC allowances 2600 80 72 
,% of allowances 80 72 54 
% of subjects below 

allowances 1 0 0  100 100 

'Nisiion School (10) 
Average intake 1217 29 8 
NRC allowances 2600 80 72 
% of allowances 47' 36 11 

... % of subjects below .. . 

allowances ,100 100 100 

Marshall Island Intermediate School k6) . . 
. . 

Average intake 3281 104 81  725 1362 13 479 Ui50 ,966 2 6  .U 
NRC allowances 2600 8 0  72 1300 1200 15 50dO 1300 -.2000 . . ' 13 : 80 

. % of allowances " 125 130 112 56 U3 87 10  111 - 4% 200 17: 
cf subjects below . . 

allowances 17 17 33 100 17 67 100 1 7  . 100 .' 0 100 



.- ---- - 
Calo- Pro- Cal- . . Phos- &%a- Thia- Kbo- Nia- Ascorbic 
r i e s  t e i n  Fat ckm . phorus Iron min  -. A mine , f l a v i n  c i n  h C% 

Ages 16 t o  20 years . .  

Marshall Christian Training School (34) 
. Average intake 2178 , $9 42 . LrLE 1102 9 2885 756 552 " 12  22 

NRC allowances 2403 75 67 1WO 12C3 15  5000 1200 1800 12  80 
% of ailowances 91. 79 63 44 92 . 60 58 63 31 ' 100 
$ of subjects below 

27. 

allouances 73. 91 85 100 02 ' 1 C O  9k 9.4. 100 . 56 : A. 130 

(3)  Nission School 
Average intake 1277 31 10  157 - L8& 7 54 840 530 10  12 
MRC allowances 2400 75 67 1000 1 2 0 0 '  1 5  5000 1200 1800 12  80 
% of allowances ' . . 53.. 41  1 5  16  . L.O - . : 47 1 70 24 83 , 1j 

100 100 100 % of subjects bdow 100 I C O  1CO 100 i C G  ' 'LC3 100 100 
allomnces . . 

fi&-shall Island ~%ruiediate School '(8) F-' I 
Average in-cake 3 0 l l  98 70 675 . 1230 11 2431 1162 912 20 40 v? t- 

IiiRC allouancas . . 2400 75 67 ' lC00 1200 , 1 5  5000 1200 1800 12 80 I 

%. of allowances 125. 131. 104 67 102. 73 l;9 97 51  166 
. .., 

50 
% of subjects  below 

allo6ances 25 25 63 , . 88 5 0 ,  . 75 8s 63 100 0 88 ~ 

. . 
~ i e s  20 years aild over --- .. . . .  , 

Marshall Island Intermediate School ( L )  . . . .. , . . . 

Average intake 2236 . 83 42 631 1118 7 1171 826 . 81.4 15 ' 9 
NRC allowances 2000 60 ; 56 1000 1320 12 5000 1000. 1500 1 0  70 
% of allowances 111 138 75 63 85 58 23 : 83 54. 150 13, 
% of subjects  below 

allowances 0 0 103 100 100 100 100 100 100 0 100 

* Figure i n  ( ) indicate number of subjects studied. 



per person and comparison with NRC allowances a r e  summarized here: 

1. Calories: average intake was 2300 calor ies ,  which was . ' 

92% of t he  NRC allowances of 2500 calories.  75% of t h e  subjects were 
below allowances. 

. . ,  . . 

. , .. 

2. ~ r o t k i n :  average ' in take  was 66 g~ns., whi.ch was 94% o f .  ' ' 

t he  NRC allowances of 70 gms. 75% of t he  subjects were below allowances, 

3. Fat: average intake was 42 gms., which was 61% of t he  
NRC allowances of 69 gms. 100% of t h e  subjects were below allowances. 

4. Calcium: average intake was 440 gms., which was 37% 
of t h e  NRC allowances of 1200 mgs. 100% of t he  subjects were below 
allowances. 

5. Phosphorus: average intake was 1132 mgs., which was 
94% of t h e  NRC allowances of 1200 mgs. 75% of t he  subjects were below 
allowances. 

6. Iron: average intake was 9 mgs., which was 75% of the  
NRC allowances of 12  mgs. 100% of t h e  subjects were below allowances. 

7. Vitamin A: average intake was 1796 I. U., which was 40% 
of t h e  NRC allowances of 4500 I. U. 100% of t he  subjects were below 
allowances. 

8. Thiamine: average intake was 1056 mcgs., which was 86% 
of t h e  NRC allowances of 1200 mcgs. 75% of t h e  subjects were below allowances. 

9. Riboflavin: average intake was 672 mcgs., which was 37% 
of t h e  NRC allowances of 1800 mcgs. 100% of the  subjects were. below 
allowances. 

10. Niacin: average intake was 13 mgs., which was 108% of t h e  
NRC allowances of 12 mgs. 25% of t h e  subjects were below allowances. 

11. Ascorbic acid: average intake was 16 mgs., which was 
21% of t he  NRC allowances of 75 mgs. 100% of the subjects were below 
allowances. 

100% of the  subjects were below allowances f o r  f a t ,  calcium, 
iron, vitamin A, r iboflavin,  and ascorbic acid; 75% of t he  subjects were 
below allowances f o r  calories,  protein, phosphorus, and thiamine. 25% of 
t h e  subjects were below allowances f o r  niacin and 75% were above allowances. 

b. 13 t o  1 5  years of age 

1. For fourteen female subjects,  13 t o  1 5  years of age from 
the  Marshall Christian Training School, t he  da i ly  quant i t i es  of various 
nu t r ien ts  per person and comparison with NRC allowancds a r e  summarized here: 

1. Calories: average intake was 2070 calor ies  which was 80% 
of t h e  NRC allowances of 2600 calories.  100% of t he  subjects were below 
allowances. 



2, Protein: average int,ake was 58 gms, , ~ . ~ h i c h  was 72% of 
the  NRC allowances of 80 gms, 100% of the subjeckswere below allowances, 

. .. 

3* Fat: average intake was 39 gms,, which was 54% of t h e  
NRC. allowances of 72 grns. 100% of t h e  subjects w-re below allowances, 

. .  . 

4, CaYcium: average intake was 496 mgs,, which was 38% of 
the  NRC allowances of 1300 mgs, 100% of t h e  subjects were below allowances. 

5, Phosphorus: average intake was 1054 mgs,, which was 
88% of t he  N X  allowances of 1200 rngs, 97% of Yne subjects were below 
allowances. 

6, Ircn: average intake was 9 mgs,, which was 60% of t h e  
NRC allowances of 15 mgs, 93% of t h e  subjects were 6elow allowances, 

7. Vitamin A: average intake was 2845 I, U,, which was 57% 
of t h e  NRC allowances of 5000 I, U, 93% of the subjects were below allowances. 

.. . . . 

8, Thiamine: average intake was 690 mcgs,, which was 53% 
. of t h e  NRC allowances of 2300 m.;gs, 100% of t h e s u b j e c t s  were below allowances. 

I . . .  
. . 

$., Ri.bofla-~>.:~~. average intake was 498 mcgs., which was $5% 
of t he  NRC ailowances of 2tiOC1 rncgs, 10074 of t h e  subjects were below allowances, 

, 

. .  . 3 3 ,  Niacin: ,a?erai-;e inta.ke was 10 mjs , : ;  which was 77% of t h e  
NRC allowances of 13 mgs, . 71% of t h e s u b j e c t s  were below allowances, ' 

11, Ascorbic kcid; av&ige iktake was:17 mgs.,, which was 21% 
of t h e  NRC allowances of 80inesl 100% of' t he  subjects  were below allowances. 

100% of t he  subjects were below allowances f o r  calories,  protein, 
f a t ,  caicium,  thiamin^^. r iboflavin,  and ascorbic acid; 93% of t he  subjects 
were below allowances ' fo r  phosphorus, i r o n  and vitamin A; 71% of the  sub- 
jects  were below allowances f o r  niacin,  

. . .  .. . ,  

2, FOF ten  female subjecb ,  13 t o  15 y e i r s  i f  age, from t h e  
Mission School, t he  da i ly  quant i t ies  of various nutr ients  per person and 
comparison with N R C  allowances a r e  s p a r i z e d  h e r e :  

1, Calories: average intake was 1217 calor ies  which was it7% 
of t h e  NRC allowances of 2600 calor ies ,  " l C O %  of t he '  subjects were below 

. . . . allowances.' 

2, Protein: average intake was 29 gms;, which was 36% of 
t he  NRC allowances of 80 gms, 100$ of the subjects were below allowances, 

3. Fat: average intake was 8 gms,, which was 11% of t h e  NRC 
allowances of 72 gms, 100% of the  subjects were below allowances. 

4,  Calcium: average intake was 209 mgs,, which was 16% of 
t h e  NRC allowances of 1300 m&;, 160% of t he  subjects were below allowances. 

. . . . 

5, Phosphorus: average intake was 484 mgs,, which was 40%' 
of t h e  NRC allowances of 1200 mgs, 100% of t h e  subjects were below allowances. 



6. Iron: average intake was.6 nigs.,"which was 40% of t he  
NRC allowances of 15 mgs. 100% OF the  subjects were below allowances:' .. 

7. Vitamin A: average intgke.was 405.'U;, whi.ch was 0,8%, ,. 
of t he  NRC allowances of 5000 1: U* 200% of the subjects'  were below allowances. 

- 8; Thiamine: average Tntake was 633  mcgs., which was 49% of 
t he  .NRC allawances .:of 1300 mcgs. 100% of the  subjects, were 'below allowances, 

9.'. Riboflavin: average intake was 450 rncgs, ,. which was 22%. . , . . 
of t he  NRC allowances -o f2000  mcgs. 100% of t he  subjects  were beiow . . 

allowances. 

10. Niacin: average intake was 11 mgs., whioh was 85% of t he  
NRC allowances of 13 mgs. 100% of t he  subjects were below allowances, 

. . 
11. Ascorbic acid: average intake was 15 m g s a - ,  which was 19% 

q f t h e  NRC allowances- of 80 mgs. 100% of the  subjects were below 'allowances. 

10O%of. t h e  subjects were below allowances f of a l i  t h e  nutr ients , ,  
. . 

namely, calories; protein, f a t ,  c a l c i& ,  phosphorus; iron; vitamin .A, ' thiainine, 
riboflavin, niacin and ascorbic acid,  

m . .  . . , . . 
3,  . For six' female subjects,  13 t o  15 years of age, from the  ' .  

Marshall Island Intermediate Scnooi, the  dai ly  quant i t ies  of various nu t r ien ts  
per person -and comparison with NRC allowancesare summarized here: 

. . .  

1. Calories: average intake was 3281 calor ies ,  which was 125% 
of t h e  NRC allowances of 2600 calories'. 17% of the. subjects were below .. . 

. .  , . albwances.. . , .  

. . .  . . 2, Protein:  average intake' was 104 gms,, which was 139% of .. . 
the  NRCal.lowances of 80 gms; 17% of the. sub jec t s  were below ailowances. : .: . . 

. , . . .  . ,. . ,. . . 
. . 

3 Fat: average intake was 81 gms,, which was 11% of t h e  
NRC allowances of 72 gms. 33% of t h e  subjects were below allowances. 

r .  . , . : .;. 

. . , . 4. -Calcium? . average intake was ,725 mgs,, -.which was 56% 6f 
t h e  NRC allowances of 1300 mgs" 100% of t h e  subjects werebelow allowances, . . 

. . .  5.. Phosphorus: average intake was 1362 mgs, ,' which was ll3% . . 
of t he  NRCallowances of 1200 mgs, :17% of t he  subject's were below allowances. 

. . 

6, Iron: average intake was 13 mgs., which was 87% of t h e  
NRC allowances: of 1 5  mgs, 67% of t h e  subjects were.below allowances. 

. . . . . .. . . . .  . 

7. vitamin A: average intake was 479 I. U,, which was 10% 
of t h e  NRC allowances of 5000 I? U, 100% of the ' sub jec ts  were belovi 

: '. allowances. . .  . .  . . 

Thiamine: average intake was 1450 rncgs,, which was 111% 
of tho NRC allowances of 1 3 C O  mcgs. 17% of t h e  sub.jo:ts were below 

allowances, 
. ,  t :  

. . . . . . . . .  



9. Riboflavin: average intake was 966 mcgs., which was 48% 
of t he  NRC allowancesof 2000 mcgs. 100% of t he  subjects were below 
allowances. 

10, Niacin: average intake was 26 mgs,, which was 200% of 
the NRC allowances of 13 mgs, None of the  subjects were below allowances. 

11, Ascorbic acid: average intake was 14 mgs., which was 17% 
of t he  NRC allowances of 80 mgs, 100% of t h e  subjects were below allowmces. 

.. . 

100% of t h e  subjects were below allowances. f o r .  c'alcium, vitamin A, 
riboflavin, and ascorbic acid; and 67% of t he  subjects were below allowances 
f o r  i ron,  33% of t h e  subjects were below allowances!, f o r  f a t .  For calories,  
protein,' phosphorus, and thiamine only 17% of t he  subjects were below 
aZlowances and 83% of t h e  subjects were above allowances. A l l  subjects or  
100% were above allowances f o r  niacino 

16 t o  20 years of age c. - 
1. For thirty-four female subjects, 16 t o  20 years of age, from 

the  Marshall Christian Training School, t h e  da i ly  quant i t ies  of various 
nutr ients  per person and 'comparison with PSRC allowances a r e  summarized here: 

1, Calories: average intake was 2178 calor ies ,  which was 91% 
of t he  NRC allowances of 2400 calories.  73% of the  subjects were below 
allowances. 

2, Protein: average :intake Mas 59 gms,, which was 79% of thn 
. . 

NRC allowances of 75 @so 91% of t he  subjects were below allowances, 

3Y Fat: average intake was 42 gms., which was 63% of the  
NRC allowances of 67 gms. 85% of t he  subjects were below allowances. 

4. Calcium: average intake was 4h5 mgs., which was 44% of 
t he  NRC allowances of 1000 mgs. 100% of the  subjects were below allowances. 

5 ,  Phosphorus: average intake was 1102 rngs., which was 92% 
of t he  NRC allowances of 1200 mgs, 82% of the subjects were below allowances. 

6. Iron: average intake was 9 mgs., which was 60% of the 
NRC allowances of 1.5 mgs, 100% of the  subjects were below allowances, 

7. Vitamin A: average intake was 2885 I, U,, which was 58% 
of t h e  NRC allowances of 50CO I. U. 94% of the  subjects were below allowances. 

8. Calcium: , average intake was 756 mgs,, which was 63% of t h e  
NRC allowances of 1200 mgs. 94% of the  subjects were below allowances. 

9. Phosphorus: average intake was 552 mgs,, which was 31% of 
t he  NRC allowances of 1800 mgs, 100% of the  subjects were below allowances. 

10. Niacin: average intake was 12 mgs., which was 100% of t he  
NRC allowances of 12 mgs, 56% of t he  subjects were below allowances. 



11.' Ascorbic acid: average intakewas 22'@s., which was 
27% of t he  NRC allowances of 80 mgs, 100% of the  subjects'ivere below 
allowances. 

100% of the  subjects were below allowinces for.calcium, iron,  
,. . riboflavin,  and ascorbic acid; 9!,$ of the  subjects were below allowances f o r  

vitamin A and thiamine; 91% of t he  subjects were below allowances f o r  pro- 
t e i a ;  85%of  t h e  subjects were below allo*akiC.es f o r  f a t ;  '82% of t h e  subjects 
wer.e below allowances f o r  phosphorus; 73% 02 t h e  SubjectS were below 
allowances for  calories;  and 56% of t h e  subjects were . . below allowances for  
n i a d n ,  . . 

. . 
. . 

2; Fdr  three female subjects,  16 Yo 20 years o f a g e ,  from the 
Mission Sehool,  the  -dai ly  quant i t ies  of various nutr ients  per person and . . 

comparison w i t h t h e  NRC allowances a r e  summarized here: 

1. Calories: average intake was 1277 calories,  which was 53% 
of t h e  NRC allowances of 2400 calories.  100% of the  subjects were below 
allowances. 

2, Protein: average intake was 31 gms,, which was 41% of t h e  
NRC allowances of 75 gms. 100% of t h e  subjects were below allowances, 

3 Fat: average' 2ntake was. 10 gms..; which was 15% of t h e  
NRC allowances of 67 gms;. 100% of the  subjects. were below allowances. 

4. Calcium: average intake was 157 rngs,, which was 16% of 
the  NRC. allowances of 1000.mgs0 100% of the',.subjects were below allowances. 

... , . . . .  .; . . . . 
. . . , . . .  . . 

5, Phosphorus: average intake was 484 rngs,, which was 40% 
of t h e  NRC allowances of 1200 mgs, 100% :of t h e  subje&s were below allowances. 

... . . . 

6, Iron: average intake was 7 rngs., which was 47% of t h e  NRC 
allowances of 15 mgs, 1CG% of t h e  subjects were below allowances, 

. .  . . 

7, Vitamin A: average intake was 54 I, U, ,  which was 1% of 
the  NRC allowances- of. 5000 I. U, 100% of the .subjects were below allowances, 

, . ,  . . . . . . 

8, Thiamine: average intake was 840 mcgs., which was 70% of 
the  NRC allo~iances of 1200 mcgs, 100% of the  subjec t3  were below allowances. 

. . .  

9. Riboflavin: average intake was 550 mcgs,, which was 24% 
of t he  NRC allowances. of I800 mcgs, 100% of. . the .subjects were beXow allowances. 

. .  . . . 
.,. . 

10, Niacb: average intake was 10 rngs., which was 83% of t he  
NRC allowanc'es of 12:hgs.. 100% of the  subjects were below allowa&es. 

. . . . 
. . 

11, Ascorbic acid: average intake was 12 rngs., which was 15% 
of t he  NRC allowances of 80 mgs. I G O ~  3f;the subjects were below allowances. 

, . .  .. 
. . . .  . 

100% of t he  subjects were below allowances i o r  a l l  t he  nutr ients ,  
namely, calor ies ,  protein, f a t ,  calcium, phosphorus, iron,  vitamin A, 
thiamine, riboflavin, niacin and ascorbic acid, 



3, For e ight  female subjects, 16 t o  20 years of age from the 
Marshall Island I n t e m d i a t e  School, the dai ly  quant i t i es  of various 
nu t r ien ts  per person with the NRC allowances are sumarf zad here: 

1. Calories: avorage intake was 3011 calories,  which was 
125% of the NKC allowances of 2400 calories.  25% of t h e .  subjects were 

, -. 
. . .. . .. 

belorfr allowanoe s, 

2. Protein8 average intake was 98 gms,, , whiah was 131% of 
the hTG .allowanoes of 15 gms* 25% bf the subjects were bslow allowances,, 

. . . ,  . 

3. Fat: average intake was 70 gms,, which was 104% of the 
ITRC allowances of. 6'7 gms, 63% of the '  suSjbots were. below allowances, , :: . ,~ , 

4, Caloim: average intake was 675 rngs,, which was 67% of 
tbe .NRC allowances of 1000 mgs;. 188% of the subjects were below allovsanoes. 

. . .  . -,:, : 

5. Phosphorus: average intake was 1230 rngs., vihich was 102% 
of the NRG allowances of 1200 mgs. 50% of the subjects were below allowances. 

6; I r c l :  average intake was 11 mgs,, which was 73% of the 
NRC allowanoes of 15  mgs, 75% of the subjecits were below allowances, 

7. V i t a m L n  A t  average intake was 2431 Id U.,:,whio.h was 49% 
of the  NRC allowanoes .of .%000 1; ' U, 8 : 8 $  of the sub jeot s vrere &low . , 

allowanaes, . , ,  . . : ' . : .! < '  

. . . . 

8, Thiamine: average' i n $ a k e i a s  1162 mags,, hh i ahkas  9:7$ 
of the NRC allowances of 1200 mugs, 63% of the sub;jects were below 
a1 lowanoe se  

. . , . . . . . . . 
. , .  ! .  ...,.. 

9 ,  Riboflavin: average intake was 912 mc&., i h ioh  was 51% 
of the  NKC allowanoes of 1800 mjgs, 100% of the st$j,ect.s were below 

. . . .  . ,  
allowances? . . .  

10, Niacin: average intake was 20 mgsi, whi~h 'wss  166% of the 
BRC allowances of 12 mgs, None of the subjects were below allowances, 

, . 

11, Ascorbic acid: averaie intake was 40 mgs,, which was 50% 
of the NRC allowances of 80 mgs. 88% of the subjects were below allovranoos. 

100% of the subjects were below allowanoes f o r  riboflavin; 38% of 
the subjeots were below allowances f o r  calcium, v i t a ~ i n  A, and ascorbic 
acid; 75% of the subjects were below allowanues f o r  irons 63% of the sub- 
jec t s  were below allowanoes f o r  f a t  and thiamine; and 50% of the subjects 
were belav allowanoes f o r  phosphorus. 25% of the subjeots were below 
allowances f o r  calor ies  and protein  and 75% of the subjects were above 
allowances. A 1 1  of the subjects o r  100% viere above allowances f o r  niacin. 

do 20 years of age and over 

1, For one female subject over 20 years of age, from the Uarshall 
Island Intermediate School, the da i ly  quant i t ies  of various nu.trients per 
person and comparison the NRC allowances are summarized here: 



. . ..... 
1. Calories: average intake was 2236 calories,  whi& was 111% 

of the NRC allowances df '2000 oalgries,  The subjeut ,ws;s above a$lcwanaes. 

2, Proteins average intake was 83 gms,., which ,was 138% of the 
NRC allowances of 60 gms. This subject was above allowances. 

3, Fat: average i r t ake  was 42 gms,,, which was 75% of the NRC 
allowances of 56 gms, This subject was below allowani?es, 

. . . .  ,. . . .  . . .  . . , . :  
. . 

4, calcium: average i.n+ake was 631 mgs*, whiah was 63% of the 
NRC allowances of 1000 ngs. This subject was below allo~vances.. 

, . . . . .  

5, Phosphorusa avera& intake' mas 1118 mgko,  whioh was 85% of 
the NRC allowances of 1320 mgso This sub+mt.was belov . . allowances, 

. ,.. ,: . . ! .  
6, 1ron: average intake was 7 mgs., whioh was 58% of the k c  

allowances , ~ f  . 1 2  ~ mgs. . . .This subjeot ,. . was below . allowances, . 

. . . . .  ., , 

7 ,  vitamin A: average intake was 1171 I, U,, whioh was 23% 
of the ?lRC sllowanoes of 5000 I, U. This. subject was below a l lwanceso  

., . ' .  
. . . .  . , . .  

8, i;h'i&in;: average intake'was 826 d g s . ,  whioh was 83% of 
the NRC. allovian,css of 1000 ppgs. This sub jeot was b e l ~  allowaqces. 

. . . . .  . . . .  < . . .  . . . .  . . . , 
. . 
9 Ribof liioinn average intake' was 814 miis,, which was 54% ~f:: : 

the NRC allowances of 1500 rncgs* This subject was be lo^? allowances. 
. . . , . . .  . . ,I 

10,. Nianin: ayepa& b .... .,$ ntake. ..s?&s 15 mgs,, which $v& 150% o f  tbs ! 
. . .  NRC allowances of 10 mgs, 'This  subject '  was above allowanoes~ , . . - .  . ,  

. 11, , Ascorbic acids . . average.. intake was 9 mgs,, yhich was 13% of 
. . .  the NRC allowanbes . . 0 4 7 0  mgs* This subjeot was below allowances., : . . . . . . . .  

. . . . . . . . . . .  . . . . .  > 

This subject was below allowances f o r  f a t ,  calcium, phosphorus, 
iron, vitamin A,,thic&.ne, riboflavin, and ascorbic acid; and,above 

. . .  allowances for.paloriss, . prot i in ,  &d. niacin,  ... , 

Table 14 summarized the quant i t i es  of various. nu t r ien ts  per  person 
and comparison w i t h '  ?Jational Researoh Councrl . A l l o w ~ c e s  . f o r  male subjeots .. 

from three kbhools i n  the Marshall Islands: the ~ a r s h a i l  I i i and  Intermediate 
School and the Teacher Training School, a t  Uliga; t he  Narshall Christ ian 
Training School a t  Rciiro& and the Mission Sch.o:ol . a t .  . Najuro Vill.age, Majuro 
Island, ,. . . . , .. . . 

There were one hundred a& sixty-three male a.nd female subjects. - ::. 

There were., eighty-three male subjects. . . . . 

There were twelve subjests, ages 1 3  t o  15 years; one subject from 
the Nissicn Srrhocl, and eleven subjeots from the Marshall Island Intermediate 
School, 

l'heri WAS a, t o t a l  of f i f t y i e i g h t  subjed%, a g e s 1 6  tr~; 20 
Of these, t en  s i ib jeb ts i~ere  from the Mission School; forty-ei,ght;. .subjects 
from the Marshall Island Intermediate Sohocl. 



For the t h i r t een  students who were over 20 years of age, there  
were th i r t een  subjects from the Marshall Island Intermediate School. 

The average intakes, XRC allowanoe s, percent of allowances, per- 
cent of subjeots below allcwanoes, f o r  o a l ~ r i e s ,  protein, f a t ,  calcium, 
phosphorus, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid are 
given. 

1 3  t o  L a r s  of age a* -- 
1. For one male subject, 13 t o  15 years of age, from the Nission 

School, the  daily quant i t ies  of various nutr ients  per person and comparison 
with the NRC allowances are summarized here: 

1. Ca1.orie.s: average intake was 1098 calories,  which was34% 
.of' t h e  NRC allowancbs of 3200 calories.  This subjeot was below allavanoes. 

20 Protein: average intake was 23 gms., xhich vias 27% of the 
NRC allowances of 85. gns. This subject was below allowances. 

3. Fat: average intake was 7 gms., which was 8% of the NRC 
allowances of 89 g s .  This subject vias below allowances. 

4. Calcium: average intake was 228 mgs., which was 16% of 
the NRC allowances of 1400 mgs. This subject was below allowances. 

. . 

. . 5, Phosphorus: average intake was 493 rngi", ?inr&ich .was 37% 
of the  N R C  allowanae$ of 1320 mgs, This subjeot was below c+llrnyances.'. 

,, . . 
:, 

6. Iron:' average intake was 7 mgs., which waa . . .  !47%jof , t h e  " 

NRC allowances of 15 mgs. This subject was below allowancte$'. : 
. .- 

i ,.< i 

7, Vitamin A: average intake-was 50.1.  u:, v;lkiGh:was 1% of' 
the  NRC allowances of 5000 1. U. This subjeot was below all&fa$ces. 

: ; 
8. Thiamine: average intake was ,565. mcgsb, whioh':yas 36% ,of 

the NRc .allowances of 1500 mcgs. This s ~ b j e c t ~ w a s  below ali6w6$ces. . ,; 
... 

be Riboflavin: average intake was 449 mcgs., which was 22% 
of the NRC allowances of 2000 mcgs. This: subject was below:alldwanoes:~ 

10. ~iacpin: average intake was 11 mgs., which was 73% of the 
NRC allowances of .1$ mgs. .This subject was below allowanoes, 

. . . . 

11. Asoorbic aoid: . average igtake was 29. mgs., which was 32% 
of the  NRC allowances of 90 mgs. This subjeot was below allowances. 

... . 

This subject was below allowances f o r  a l l  of the nutrients,  namely, 
calories, protetn, f a t ,  calcium, phosphorus, iron, vitamin A, riboflavin, 
niacin, and ascorbio acid. 



Table 14. 

Summary of Daily Quantities of Various Nutrients per. Person in the 
Three Marshallese Schools and Comparisons with Nati@nal Research Council Uowances. 

,. by &my. Eura i  . 
. . 

Calo- Pro- C a l -  Phos- Vita- This- Woo- Nia- Ascorbic 
r i e s  t e i n  -Fat cium phorus I ron '  minA mine f lavin cin . Acid 
. . 

Ages 113 t o  15 pears g. s. gg. %- 32- - I.U. 9. =. x. : mg. 
Mission School . (1)" - 

Average int a ke 1098 23 .: j 228 493 7 50. 565. 449 l.l . . 29 
NRC allowances 3200 85 89 1400 1320 15 5000 1500 2000 15 90' 
% of allowances - .  34 2 7  .. 8 16 37 47 1 38 22 73' . -  : 32 
% of 'subjects below 

allowances 100 100 100 -100 100 100 100 100 lu0 100 100 I, . . , . 

Marshall Island Intermediat,e School (11). t 

Average intake 3858 5 . 8 5  ,784 1487 . 16 . 1666 1686- 1109 27 27 z 
0 

NRC allowanoes 3200 :85 ; 89 1.hOO 1320 15 5000 1500' 2000 15  :: . 90 1 
Ig of allowances 120 135 , 95 56 1 0 7  33 :@I 55 180'. 30 - .  

% of subjects below '.. . . . . -  

allowances 27 0 55 100 . 36 45 :91 45. 91 9. . ' 91 
. . 

Ages 16 t o  20 years . . 

m~s.ion school (10) . .  

?.verage intake 1332 '28  19 3.G 453 . 7 ,  29 ,650 432 10. 12 
NRC allowances ' :- 3800 100 105 U O O  1320 1 6000 J700 2500 17 100 : 
,..of allowanceS ; 35 28 18 11 34 ,. 47. :.: 0.5 ' 38.. , . 17 . . 

59 . 1 2 -  
p o f  Subjects be&& . y '  . . 

allowances 100 100 10U 0 100 100 ;LOO 100 10Q: 
... .. , . . . 106. 

.... . . . . 
Marshall Island lit errdediate achool . (48, '.. . ' 

... . .  . 
LLverage intake 3253 116 70 ,825 3515 13 1805 .$@~.. %47 26 . ' 23 
NRC Allowances 3800 100 '105 1400 1320 . 15; 6000 1700 2500: 17. 109 

of allowances 86 U 6  :67 , 59 :ll5 87 '  30 83 b6 153 ::; 23 :. 2. of subjects below . . . : i:. 

allowances 8 1  29 , 4 2  9 6  25 :: 60: . . 9 4  .:81 100 . ? .  90 
. . .; 





2. For eleven male subjects, 13 t o  15 years or  age, from t h e :  
Marshall Island Intermediate Sohool, the dai ly  quant i t ies  o f  various 
nutr ients  per person and comparison with the NRC allowances are summari& 
herer 

1. Calories: average intake was 3858 calories,  which was 
120% of the NRC allowances of 3200 calor ies ,  27% of the  subjects ware 
below allowance s e  

2. Protein: avere.ge intake was 115 gms., whioh was 135% of 
the NRC allowances of 85% gms, None were beiow allowanoes. 

3, Fat: average intake was 65 gms., which was 95% of the  NRC 
alloviances of 89 gms, 55% were below allowanoes. 

4, Caluiuma average intake was 784 mgs~,  whioh was 56% of 
the NRC allowanoes of 1400 m g s ~  100% of the subjects were below allowances, 

5, Ph.~sphorus? average intake was 1487 mgs-, whioh was 112% 
of the NRC allowancas of 1320 mgso 36% of tha subjects were below allowances. 

6. I o n  average intake was 16 mgs., which was 107% of the  
NRC allowances of 15  mgso 45% of the subjects were below allowances, 

70 Vitamin A: average intake was 1666 1. U., whioh was 33% 
of the NRC allowances of 5000 1, U, 91% of the subjects were below allowances. 

8. Thiamine: average intake was 1686 mcgs., whioh was 112% 
of *he NRC allowances of 1500 mcgs, 45% of the subjeats were below allowances. 

9(, Riboflavin: average intake was 1109 mugs,, which was 55% 
of the NRC allowances of 2000 mogs, 91% of the subjects were below allowances. 

10, Nfac3.n: average intake was 27 mgs,, which was 180% of the  
NRC allowances of 15 m g s ~  9% of the  subjects were below allowances, 

11. Asaorbic aoid: average intake was 27 mgs,, which was 30% ' 
of the NRC allowanoes of 90 mgs. 91% of tho subjeats wore below allowances. 

100% of the subjects were below allowanoes f o r  oaloium; 91% of khe 
subjects vrere below allowanses f o r  vikamfn A, r ibof lavin,  and asoo,rbio aoid; 
and 55% of the subjects were below allomances f o r  fwt, 36% of the  subjects 
were below allowances f o r  phosphorus and 64% of the subjects were above 
allowancesn 45% of the  subjeots were below allowances f o r  iron and thiamine, 
while 55% of the subjects were above allowan3es. 27% of the subjeots were 
below allowances f o r  c a l o r b s  and 73% of the  subjects were above allowances, 
A l l  subjects o r  100% were above allowanoes f o r  protein,.. 9% of the  s u b j e c t s  
were below allowances f o r  niacin and 91% of the  subjects vrere above allowances, 

. . b. 15 t o  20 years ?!= 

1, For t e n  male subjects, 16 t o  20 years of age, from the Mission 
School, the da i ly  quant i t ies  of various nu t r ien ts  per person and compa~ison 
with the NRC allowances are summarized here: 



1, Calories: average intake was 1332 calories,  which was 35% 
of the iWC allowauces of 3800 oalories. 100% bf the subjeots were below 
allowances 

2. Protein: average intake was 28 gms., which was 28% of the 
NRC allowanoes of 100 gnse 100% of the  subjects were below allowances, 

3, Fa t?  average intake was 19 gns., which was 18% of the NRC 
allowances of 105 gms. 100% of the  subjeots were below allowances. 

4. Calcium: average intake was 148 gns., which was 11% of the 
NRC allowances of 1400 m g s ~  100% of the subjects were below allowances, 

. ~ 5 ,  Phosphorus: average intake was 453 mgs,, which was 34% of 
the~'%llC~ .allowances of 1320 mgs. 100% of the subjects viere. below allawanoes. 

' 6"  Iron: average intake was 7 rngs,, which was 47% of the NRC 
allowances . of . 15 mgs. 100% of the subjects were below allowances, 

. .  . . 
- 7, Vihmin A: average intake was 29 1. U., which was 0,556 

of t he  NRC allowances of 6000 I. U. 100% of the subjects were below allowances. 
. . 

8 ;  Tiikiirli~es average intake was 650 mags., which was 38% of 
the NRC allowanoes :of 1700 mcgs. 100% of the subjects were below allowances. 

. ... 

9, Ribof laving. average intake was 432 mcgs,, whioh was 17% 
of the  NRC allowances of 2500 mcgs= 100% of the subjects were below 

. . ... , allowance s o  . . .  . . . 
. . . . ... .. . 

10. Niacin: average intake was10 rngs,, which was 59% of the 
NRC allowanue.s.of 17 mgs. 100% of the subjectswere below allowanceso 

. . . . . . , . . . ... . . . 

11, Ascorbic acid: average intake was 1 2  rngs., which mas 12% 
of the  NRC allowanaes of 100 mgs. 100% of the subjeots were below allo.mances. 

2. For forty-eight male subjects, 16 t o  20 years of age, from the 
Marshall Island Intermediate School, the dai ly  quant i t ies  of various nutr ients  
per person and comparison with the NRC allowances are summarized here: 

1, Calories: average intake was 3253 calories,  which was 86% 
of the  NRC allowances of 3800 calories.  81% of the subjects were below 
allowanoes. 

2. Protein: average intake was 116 p s 0 ,  which was 116% of 
the NRC allowances of 100 @so 29% of the subjects were below allowances. 

3. Fatr average intake was 70 gns., which was 67% of the 
NRC allavances of 105 gins. 42% of the subjects were below allowances. 

4. Calcium: avers.ge ' in take was 825 rngs., which was 59% of the 
bTC allowances of 1400 mgso  96% of the  subjects were below allmrances. 

5, Phosphorus: average intake was 1515 rngs., whicE was 115% 
of the NRC allowances of 1320 mgs. 25% of the subjeots were below allov?ances. 

6. Iron: average intake was 1 3  rngs., whioh was 87% of the  
NRC allowances of 15  mgs. 60% of the subjects were below allowanceso 



: :. . ' 8 .  Thiarhine: .average intake. was,.l4lO mcgs;, ,.which was 83% 
of the allowances of 1'700 mcgs,, 81%' of the sub je.cts':W~rB:.below. allowaim~s. 

- . . . 9 ,  Riboflavin:  averagc intake was 1147-mcgsd, :@rhich was 46% 
of the NRC allowanoe s of: 8500 .mags. 100% o f .  the sub jects; we:r&; belov?: 'allowaxlnes. 

- ,. . . .. : l o .  Niacin: average intakewas 26,mgsa, whichir~as 153% of the 
NRC allowances.of. 17  mgs, 2% of the  subjects 'Weire beLow:-&llowenoesQ-.. ' * .  .I . : . l i  

- 11. : Ascorbic aoid: average i n t a k e  was- 2..8 mgs.b whioh was 23% 
of .  the NRC i allowances of 100 mgs, 90% of the subjeuts~were :below a l l 0 ~ ~ r i C 6 ~ i  

100% of the  subjects were below allowenoes f o r  r i bo f l adn ;  96% 
of the sub jeot s were below allowances f o r  oalaiumg 94% of the  . subjeots:~worZj.:':.: 
below allowances f o r  vitamin A; 90% of the subjects were below allowanoes 
f o r  asoorbio acid; 81% of the subjects:vrere below a l lowaa .~Bs ' forca lor ies  

?and th i adne ;  and 60% of the subjects were below allowances : for  iron,; : 42% :..: 

of the subjeots were below allowanaes f o r  f a t  and 58% were above e.llowanues, 
29% of the subjects were below ailowanoes f o r  p r o t e i n  and 71% were above* 
25% of the subjeots were below allowanoes and 75% of the subjs&s-w3re tiljoxw 
allowanoes f o r  phosphorus, 2% of the subjeots were below allowanoes and 
98% of : the  subjeots were above sl.lowances f o r  niaoin. 

;. . , . .  . . . . .  ! '  ' 

. . . . , . , , 
' i . , .  . :  

o. 20 years of age and over . . .  -.-- - , ,: . :. 

1. For thirteen,male subjer~ts,.  20 years and over, from the Marshall 
Island Xntezmediate Schoolj. the: daily.  quanti t ieSof various nutr ients  per : 
person and comparison with tho NRC allowances are summarized here: 

<. .. ' i . . .  . . I ., . . . . . , . 

. . 1. Cal.ories,. amrage intakewas 2972 ualoriesp:whibh was 99% 
of the NRC allovzancos of ,7000 calories. 46% of the subjeots ware below 
allolnance so ., - ' . . .., . . . 

. .  . . . , . . . . .. . . . . ,. . .  . . . 

2, ProCeins average intake was 118 gmsw* which wt%s 168% of 
the hBC allo~vances of 90 gms, None of the subjects were below alloviances, 

. ?  . . . . .  
3, Fat: amrage intake was 61 @use, which was 73% of the : ' 

NRC allowances of 83 gm7nar, 885% 6f the subjecits were below allowances. . . 

' 4 ,  Cn:.ciun;; avarage i~~bo.lce was 926 rcgs., which was 93% of 
the. NKC allowanoes of 1003 mgs, 69% of the subjects were below alloWanoes. 

5, Pilomphornsn average intake was 1480 mgs., whioli was 111% 
of the NRC allowa;iir~s of i'320 mgs. 23% of the  subjects were ~below.allowances. 

6, i ron;  a-~erage intake was 11 mgs*, whioh was 92.g.of tho 
NRC allowanoes of 12 mgs3 54% of the subjoats were below allov?anoese 

7, Vikainin Ar average intake was 2062 I. U., which was 41% 
of the NRC allowances of 5000 I., U, 85%. of the subjects were below allowances. 



. . . . . . .  . ,.. 
8. Thiamine: average intake was 1361 mcgs., which was 91% 

of the NRC allowances of 1500 mcgs* 69% of the .subjects. were below allowances. 

9. Riboflavin: average intake was 1179 mcgs., which was 65% 
of the NRC allow8nces of 1800 mcgs. 92% of the subjects were below allowances. 

10, Niaoin: average intake was 24 mgs., which was 160% of the 
NRC allowanoes of 15 mgs, 8% of the  subjects were below allovuances. 

11, Asoorbic aoidr average intake.was. 8 mgs., which was 11% of 
the f \ J C  allowances of 75 mgs. 100% of the subjects were below allowances. 

. . .  .. , . . .  . j 

100% of the subjects were below allowances f o r  ascorbic acid? 92% 
of the subjects were below allowances f o r .  ribof lavip; .  85% of the sub jec:t s 
were below allowances f o r  both f a t  and vitamin A; 69% of the subjects were 

. below allowances f o r  oalcium and thiamine; and 54% of the.: subjects were below 
allowanaes f o r  iron, 46% of the subjeets were below allowanoes f o r  oalor ies  
and 54% were above a l lowmo~so  23% of the sub jeots  were bel.ow ailowanoes and 
77% wero above allowanoes f o r  phosphorus, 8% of the subjeots were below 

. allowanoes and 92% of the subjeats were above allowanoes. f o r  niacin. 100% 
of the subjects were above allowanoes f o r  protein, 

. . .  

. . 1 , 9 . ' .  . . . . . . .  
. . . .  . .  ... SZIaWiWiY , , .  . 
. . . . . .  

The dietary records of 163 subjects who were students of three;  , : 
schools i n  the Narshall Islands, namely, the Marshall Island Intermediate 
Sahool and the Teaoher Training Sohool, a t  Uliga; the,Marshall Chris t ian 
Schooi ' a t  RcZsorit and the Nission School a t  hIajWo vi'llage, Majuro, were 
studied f o r  dai ly  rsonsumption of, c,alories, protein,, f a t ,  oalcium, phosphorus, 
iron, vitamin A, thiamine, riboflavin, niacin, and ascorbic aoid, These 

1 '  .$i.gur+s were .:then compared. with National Research Coupoil Allowanc,es. . . .  
r , : , . .  ,. , ' . . . . . . . .  . . > .... . , , ., , ' : ./ I . ~. . . 

< 
. . . . . . .  : There were eightz ,female s%ydents. , . . . .  . . .  

. . . . . .  ,. . ' . . 

a. Ages 10 t o  12 years - Total, four subjects 
. . .  

1. Marshall Chris t ian Training School - fdur subjects 
. . . . . .  . . . .  

b. Ages 1 3  t o  15 years - Total, t h i r t y  s;bjeois 
, . - .  . . . . . . .  , . . c . .  . ,. s:. . :  

1, Marshall Ch.r is t . ian~raining ' :~chpol  - f o q t e e n  subjects 
, . ,. 

, , . . .  . , .  . ,  

2, Mission ~ c h b o l  - t e n  subjects ..' . .: 

3, IUarshall Intermediate School - s ix  subjects 

c. Ages 16 t o  20 years - ToOal - forty-five subjects 
... 

1, Marshall Christ ian ~&.;ning Sqhool - th i r ty-four  subjects. 

2, Mission School - three subjects 

3. Marshall Island intermediate School -eight subjects 



d. Ages 20 years and over - Total, one subject 
. . . . .  . . .... . . . .  

1. Narshall Island .I&ermediate Sohool - one subject. 

There were eighty-three male subjects. 

a. Ages 13 t o  15 years - Total, twelve subjeots 
. . 

1. ~ i s s i o n  School. - one subject . .. . . ,. 

2. Marshall Island Intermediate School - eleven subjeots 

b. Ages 16 t o  20 years - Total, f i f ty-eight  subjects 
. . . .  . . .  . . .  : i  . .  

. . . . . .  ., . . .  . . .  1.. Migsion School - t en  - s u b j e c t s  

:: : 2*:: Marshall &and ~ntermediate  ~ c h o o l  - forty-eight subjeots 
, . .  . . . . ,. . . . . 

. . . 0 . .  Ages 20 years and over - Total, t h i r t e e n  subjeots 
. , .,. . . .: . . 

. 1. Marshall Island Intermediate Skihool - t h i r t een  
. . . . .  : . / . . ' .  

Taking the t o t a l  group of 163 subjects and grouping them as  
the following r e su l t s  were obtained when dai ly  intakes were compared 
National Research Council allowance s o  

I. FEadaLES . . . . 
. . , . .  

.a. 10 to.:12 years of age . .  
. . . >  . . . .  . . , . 

. . .  : . . . I, ' Marshall Christ ian Training S c h ~ o l .  .:. 
. . . . . . .  . . . . .  ... 

.. , 

subjects. 

above, 
with 

. ., . 

c+&m, 
we re 

A l l  of the  subjects, or  100%were below allowances f o r  f a t ,  
iron, vitamin A, riboflavin, and ascorbio aoid. 75% of the  subjeots 
below allowanoes f o r  calories,  protein, phosphorus, and thiamine. 25% of the  
subjects were below allowances f o r  niacin. 

b. 1 3  t o  15 years of age 
. . . ~ . . . .  

1. Marshall Christ ian Training School 

100% of the subjects were below allowances f o r  oalories, protein, 
fa t ,  calcium, thiamine, riboflavin, and ascorbic acid. ,9356 of the  subjects 
were below allowances f o r  phosphorus, iron, and vitamin As and 71% of the  
subjects were below allowances f o r  niacin. :, . 

2. Nission School ,. . A, ,. . . ... .:: 

100% oP.the subjects were.,below.ialf,owances f o r  a l l  of the  
nutrients,  namely, calories,  protein, f a t ,  calcium, phosphorus, iron, vitamin 
A, thiamine, ,r iboflavin,  niacin, and ascorl$ic. aeid. :; ,;: 

3. Marshall: :bland Intermediake School ' , .. 

. ,,:, 100% of tha:subjects were,:below allowances f o r  calcium, 
vitamin A, riboflavin, and ascorbic acid3 and 67% of the  subjects were below 



allowances f o r  iron. 33% of the subjeots were below allowances and 67% 
were e.bove a l lowan~es  f o r  f a t ,  For oe.lories, protein, phosphorus, and 
thiamine only 17% of the subjeots were below allovianoe s and 83% of the 
subjects were above allowanoes. A l l  subjects o r  100% were above allowances 
fo r  niaoin. 

16 t o  20 years of age c* --- - - -  
1, Marshall Christ ian Training School 

100% of the subjeots were below allowances f o r  calcium, 
iron, riboflav.in, and ascorbio acid8 94% of the subjects were below 
allowanoes f o r  vitamin A and thiamine$ 91% of the subjeots were below 
allowances f o r  protein; 85% of the subjeots were below allowances f o r  f a t ;  
82% of the subjeots ware below allowances f o r  phosphorus: 73% of the subjects  
were below allowances f o r  calories;  56% of the  subjects were below allowances 
f o r  niacin* 

. . '.' . .  , * . .  .. . . .  ., 

2 ,  Mission SohooZ 
, . 

100% of the subjeots were below allowances f o r  a l l  the  
nutrients,  namely, calories,  protein, f a t ,  oalcium, phosphorus, iron, vitamin 
A, thiamine, riboflavin, niacin, and asoorbid acid, 

3. Marshall Island Intermediate School 

100% of the subjects were below allowanoes f o r  riboflavin; 
88% of the subjects were below allowances f o r  calcium, oitamin A, and ascorbic 
acid: 75% of the subject s were below allowance s f o r  iron; 63% of the  subjects 
were below all3wanses f o r  f a t  and thiamine8 and 50% of the subjeots were 
below allowances f c r  phosphoruso For calor ies  and protein, 25% of the sub- 
j ec t s  were below allavanoes and 75% of the subjects were above allowances. 
A l l  of the subjects, o r  100%were above allowances f o r  niacin, 

. do  20 years of age and over . . . : 
. . 

1. Marshall Is land.  Intermediate School 
. , . . . . 

. . . . - T h e  subject was below aliowances f o r  f a t ,  calcium, 
phosphorus, iron, vitqmin A, thiamine, riboflavin, and ,ascorbia acid8 and 
above allowanoes:.for calories, p r o t e i n  and niacin. 

. ... 
... 

11, mLEs 

a. 1 3  t o  15 years of age 

1. IJission School 

The subject was below allmvanoes f o r  a l l  of the nutrients,  
namely, calories,  protein, f a t ,  caloium, phosphorus, iron, vitamin A, xibo- 
f lavin, niacin, and asoorbia aoid, 

2. Marshall Island Intermediate School 

100% of the subjeots were below allowanoes f o r  calcium; 



91% of ,the subjects we,re ,below al lowqoes f o r  vitamin A , .  riboClavinj and .. 

ascorbic a ~ i d ~  and 55% of :the subjevts'were below allowances f o r  f a t .  - 36% 
of the  s u b j e t s  we2e be.10~ allqwances f o r  phosphorus and 64% of t h e  eub- , .  

j e c t s ,  were above allowances. 45%.of the subjects were below allowances . . 
f o r  i ron  and thiamine, whi1.e 55% of the subjects were above allowanogs.. .:; 

27% of the subjects mere below allowcrnoes f o r  ca lor ies  and 73% vrere above 
allowances. A l l  subjeots o r  100% were above allow.ances-for protein* 9% 
were below allowances f o r  niaoin and 91% were 'above all'marioes., 

. . ., ', . . . . . . . .  
b, 16 t o  20 years of age -- 

. .  , . . . . .  . . 

..:.l,..;   ion school . . . . . .  . . . . 
.... . . . . .  . . .  . . . , 

. . . . .  ..loo% of t h e  s u b j e ~ t s y e r e  b e i m  allowances ... f o r  a l l  : the  
nutrients,  nazely, ,calories,  prot,einj f a t ,  oalcium, irorr, 

. . . . ,  . . .  vitamin A, thtamine, ri.boflavin; niacin and ascorb ic  aaid* ;,; 
, . . . . . . .  . . .  

2, Narshall Island Intermediate School 
. . 

100% of the subjects were bslow allowances for riboflavinj  
96% of the  subjeots were below allowances f o r  oal.c:lum; 94% of the subjeots 
were below allowanqes f o r  vitamfn A; 90% of the subjects y r e  below . . . . . . .  

allowances f o r  ascorbio aoid; 81% :of the subjects werebelow all$ances., :. 
f o r  calor ies  and th i amine~  and 60% of the subjects were below allowances 
f o r  iron, 42% of the subjeots .vr.e.q:belm allowa.noes f o r  f a t  and 58% were 
above allowances. 29% of the subjects were b e l ~ w  allowances f o r  protein 
and 71% vrere ,.above all0wanoe~;~:~25% of t he  s.ubjeo~ts were below and 75% 

-above allowanaes f c r  phosphops, : 2.%. of t h e '  subjects .were below,. al1owa;nces 
and 98% we* above ,allowanoes f o r  niacin, . : . .  . . . .  : .  , . .. 

. . . , .  . . .  . . .  
.I.> . . ,  . .  , . . 

. > .  0. ' 2 0  years of age and over . . . . .  . ?  . . I . . . .  . . . . . . .., -- 
... ... :.. . .: . . .  . . . .  . . , ... . . .. , .::> ' , P , . i  

. . 1. ~ a , r s h a l l  ... Island 1nteme.d:iate Sohoql , . . .  . , . .  , . . . 

100% of the  subjects were below a l l c ~ ~ a n c e s  f o r  ascorbic 
acid; 92% of the subjeots were below allbwances'for riboflaviii: 85% of 
the subjeots were below allowances f o r  both f a t  ,and vitamin A$; 69% of the 
subjects were below allowances f o r  calcium and thiamine; and 54% of the 
subjects were below ellowances . fo r  iron.: -46% of the subjects were below 
allowano6s f o r  calor ies  and 54% were above ,allowanoes. . 23%. o f .  the :subject's 
were below allowances and 77% we re above allowances f o r  phosphorus. 8% : .: .. 
of the subjects were below and 92% were above 'allowances f o r  niaoin. 100% 
of the subJacts were above allowanoes f o r  protein. 

. . 
. . 

In oomparing the three schools, the Zarshall Island Intermediate 
School students had the best dietary;  the Narshall Christ ian Training 
School, second; and the Misssjun School, thi.rd. Hoxiever; a l l  of the NRC 
allowances were not met by the meals served in any of t he  schools: so there 
i s  much t o  be done f o r  the improvement of the nutr ient  content of the diets.  

, . . .  . . .  . . :., .:, 
.,. < . . 

. . .  .,. .: , , , . . i I '  . . . . . . 
,: . , j  . , . . :. . .  . . . 



DISCUSSION 

In a l l  the scthools, the d i e t s  can be improved by including some 
of the  protective foods, suoh a s  the green leafy vegetables and milk, The 
other foods whioh are good sourees of the various nu t r ien ts  a s  noted i n  
the previous section should be included f o r  a well  balancted d i e t ,  
ldarshallese d ie t s  i n  most instances are low i n  the protective foods. 

The students of the Navy operated sohool, Marshall Island Inter-  
mediate School and the Teacher Training School had the best  die t .  The 
d i e t  was known t o  be insuf f ic ien t  i n  the nu t r ien ts  and an  e f f o r t  had been 
made t o  include beans, dried eggs, meat, milk, f r u i t s  and vegetables i n  
the d i e t ,  I n  the other sohools, there  was l i t t l e  knowledge of the 
nu t r i t iona l  aspects of foods, Meals were served t o  f i l l  empty stomachs. 
The Marshall Christ ian Training Sohool was second i n  qual i ty  and the 
Mission Sohool a t  Majuro Village had the poorest diet .  

I n  the study by Faine and Hereus (24), of the nu t r i t iona l  s ta tus  
of Cook Islanders, 1951, s ta ted t h a t  milk ra t ion was introduced i n  a l l  
the schools i n  Rarotonga and had been i n  operation f o r  18 months and the 
teachers were e n t h u o i e ~ t i c ~  

Such steps are enoouraging and indioate t ha t  be t t e r  nu t r i t ion  f o r  
the  students i s  possible and pract ical ,  A t a rge t  f o r  future planning should 
be well balanced d i e t s  f o r  the school children of the Marshall Islands f o r  
through be t t e r  health they w i l l  beeome be t te r  c i t i zens  i n  the  world of 
tomorrow. 

The average of nutr ient  intake of 163 students from the three 
Marshallese schools are c lass i f ied  i n  re la t ion  t o  NRC Recommended Dietary 
Allowanoes. The average intakes a r e  given as percentages of NRC Recommended 
Dietary Allowances. The r e su l t s  a r e  given i n  Table 15, 

The intakes of f a t ,  oalcium, iron, vitamin A, thiamine, r iboflavin 
and ascorbic acid were much below recommended allowances, Asoorbic acid in- 
takes were lowest f o r  the greatest  number of individuals; r ibof lavin was 
next, f o l lmed  by vitamin A, caloium, f a t ,  i ron and thiamineo. ... . . 

For the nutr ients  with average intake of 90 t o  100% or  more of 
NRC recommended allowances, niacin intakes were met by the greatest  number 
of subjeots; phosphorus was next, followed by protein  and calories. 



Table 15. 

Classification of x w r a g e s  of Nutrient rlltake of One tiundred, dixty- 
Three Studants of ~ i&g '  & & a ~ e s e  Schools i n  icelation t o  idilC decomended 
Dietary. *~lowanc&'k:. . ::. . : :.. : 

. . .  . . . , .. ' :  

. . ~iass i f ' i ca t ion  of i v e r a ~ e  Intake .j)$ 
~ u t r i k n t  - Percelrtat? of I\'& .cecomended dietary iill.bv&&s ~. . - - . . .  . . .  . . 

. . .  .... 90 t o  100h and over 70 to_& Under 7cj.h 
(Nixbe? , . o f  d i v i d u a l s ] T - "  . . .  , , ..., . . 

Calories 
. . 69 Sit . . 40 
Probe$fj 93 3j . : ,  :-; . ,. .  

4,q ..-. . . . . . . .  . . .  

Fat 36 24 
. . 

103' ' ' '  ' ' 

Calcium :' . . 11 16. 
, . 
. . 

. . 136 
Phosphorus 96 , 39 

. . , .  . 
. ; ,  . . . 

. , , . ,. 28 

Iron 44 31 88 
, . vitamin A 

' 13 ' .  . . . . . ~. 10 u+e . . . 

Thiamine 38 . 
! ,' 

47 .:;. . . .  
78, . ' 

, Riboflavin 
, . .... . . . .  . . 

2 12  ,, . . 
. . . , .  . 

. ' ' 

. u 9  
. . . .  . . . Niaciri .: .,.., . . . . . .  113 ' ' '  

. . . . . . . . .  .... . . 
:,,. 24 "' ': . . 2 6 '  -: . . 

. . . . . . . . .  Ascorbic Acid ', ' 8 3 " 1 5 2  '. 
_ i  

.., 

. . . . , .,. . . . .  

. . . .  
. . 
. . , 



FOOD HABITS AiJD DIETARY PATTXRNS IN OUTLYING SECTIOpS OF. THE iW$.I@LL ISLANDS* 
. . .  

. . . . . . .  .. . :  . . . . . . .  . '>  . . , . .  

. . .  . . . . . .  . . . . . . .  . . . . . . .  .. . ,. .~ . . . . .  . .  . . . . .  . . . .  ., ,,. : 

1, ~ o ' o b s e r v e  food pakterns of the outlyiag islands as  the Uarshnll 
~ k l a n d s  . . . . . . . . .  . cousis$ing of tv~enty-nine coral  ato1l.s and f ive  . small coral  islap@ 
vrhioh @rF sca t t e r ed  over an ocean a rea  . . .  of nearly 200,009. square mixes. : :: 

. . . . . .  . . . . . . . . .  . .  ;,:. , . . ' , : . ,  
2 ,  ~o 'obse rve  the Marshalhse i i  t h e i r . o m . e n v 5 r ~ ~ t ' t v $ t h , t h e :  

minimum of foreign influenoe 
. . . .  . . ... . . . .  i . . . . ::. ,, 
. . 

.I 

, ; .' , 3 b  . . T O  gather informatioq:to he lp .  i n  under'&a.ndipg,. t h e i r  So 
pr.o,blemg 4 . . . . . .  .,: . :!, . . . .  . . . . . . . .  ! . . :  . . ,.>. .,. . , 
.. : :  . . ., :i. :.< . : . ., . . . . . . .  . . .  : . .  , . ;, L.... . . 

. . . . . .  . .,, . . . .  . ,  . , ,. . . . 
. . . . . .  . ~RO&W&' . . . .  : . .  ., . , . . . . .  . . . . , .. 

. . . . . .  . . . . . . . . . . .  . ., . ,  . . . . . . . .  . . .  ~ . .  , . . . .  
A, , f i e l : i : t r i p  was taken on an LST for  the period of February 16 t o  ~ a ~ o h . '  

2 ,  $951,: : The following. plaoes were vis i ted:  . . .  . . .  . . .  

, :  ., , .. . . .  
. . . . .  I, .Mejgk Atoll,  Mejit Island . . 

*...*.. . .  . . .  . . .  . . 
. . . . > : .  : 

" . . 2. ~ t i r l k  Atoll,  ~ t i r i k  1slank , .  . . .  . , 
. , .  , . , . . . : 

3. Ailuk Atoll,  A i l *  is,land ~. 

4, Likiep Atoll,  Likiep Island 

: , . . I  : 50:  Wotje. Atoll,  Omej I s land .  . . . .  . . , >  

' L :  . . .  . , . ,  . .i ,: . . .  ~. . . . . >  , . :. , ;  .; . . . 

6. ' ~ a i o e l a ~   toll, Kaben 1slaAd . . .  . . . .  . . 
. . . . 

. . . .  7,. . Aur:Atoll,, ITab@ Island: . . ,, ' .  . . .  
. . .  . . . . . . . . . .  . . . , . . .  ' -; . . . . . . . .  ' !  . . .  . . , .  . . . . . .  ? . ,  ~ , . .  , . -  

. . .  8,' Arno Atoll, I& f s l q d  . . . .  : . , . .  , . . ,  

. . .  . ~ '  . . .. . . ;  . . . .  . . . . 

9. Kiii ~t~~.l',"iili Island.; . ,.. . ",, . . .  : : . . . 

10. M i l i  Atoll, Nallu Island 

I . .  . . .  ,. ' , .  . . :. . , .  

RESULTS . . . . . . . , . . .. 
. . . .  . . 

A s  the time spent a t  eabh island was of short duration it was 
not:possible ta do any detai led study, but some information was acquired 
which i s  recorded. i n  summarized form.. 

Xej i t  Atoll,  Ne jit Island. Arrived on February 17, 1951 a t  7:40 
a. m. and departed on the same day a t  5:00 p. m, Location: Latitude 10 
degrees 15SNes Longitude 170 degrees 52YE. 



. . .  
~ a n d k u s  f ' ruit  was plent i ful .  Adults and children were ea t ing  

raw pandanus f r u i t  . They were oonstantly eat ing these "keys" f o r  meals 
and also f o r  between meal snacks. Pandanus f r u i t  was a lso boiled and 
eaten. I n  many homes, the women took the boiled pandanus and used an 
instrument cal led the "beka" t o  scrape the edible portion from the f ibrous 

. -mater ia l tomake  a puree'.whioh had a oonsistenoy of mashed sweet potatoes... 
This mixt i j realso tas ted very much l i k e  sweet potatoes, Pandanus was 'eaten 

. . . . .  
. . .  a s  a pur&e, .or i n  many instanaes, mokmok (arrowroot f l ou r )  and grated 

cooonutswere added and the mixture made in to  a large patty. This was 
. . . . 

wrapped - i n  &red pandanus leaves. , 
. . . . . .  . . .  

Walking along the main, road, a family invited us t o  lunch. The 
family'grou$ was seated around?the cooking p i t . and '%hey were ea t ing  t h e i r  
noon meal. They were baking f i s h  i n  the  p i t  where coconut husks and pan- '. 
danus husks were used f o r  firewood. By removing skins and bones, only the 
f lesh  of the f i s h  was eaten. Bones were thrown t o  the dogs and oats. A 
large tuna was caught t ha t  day so chunks of f i s h  about an inch squar'e':were 
s l iced and eaten raw with chunks of mature oooonut meat, Drinking oooonuts 
were us+d i n  plaoe of wtiter, Hands were used i n  ea&ig, and'at::the ~e'n&. of 
the meal, a bucket of water was brought t o  the  guests bo- that  t h e i r   an& :.'' 
may be washed, I u  (embryo of t he  sprouting cooonut) was tas ted,  Several 
ohildren ate  with us. They were eat ing mere (spoonmeat) ahd jeka ro  (oooo- 
nut sap). There were many pandanus, breadfruit,  and cooonut t r e e s  on the 
Island. Most of the homes had f o r  Booking f a c t l i t i e s  a p3rt'for baking 
and roasting and a separate place f o r  boi l ing food. These cooking areas 

. .  were near the lagoon under t h s  shade of the  cobonut trees.. 

. . . . . .  . . 
U T I R I K  . .  . ..... . . . . .  . . ,  ;:. 7 : ; ? 

Uti r ik  Atoll, Ut i r ik  Island.' Arrived' F'ebruary 18,/1951 a t  7 a s  m. 
departed same day a t  6:00 p. m, Looationr Latitude 11 degrees 15'N., 

. , .  < .  . . . . .  . . . . .  . . . . . .  . . . . . . . . . . . . .  Longitude 169 degrees 45*E, , 

Arrived on a Sunday, On the i s l a& were cooonut palms,, pandanus 
t rees ,  and arrowroot; but no taro.  A delicacy made of cooked pureed pan- 
danus f r u i t  and grated coconuts wrapped i n ' d r i e d  pandkmus 'leaf was tas ted.  
It was sweet and tas ted  l ike  a m e t  potato pudding. They were unable t o  

. . 
catch f resh  f i s h  a t  t h i s  time of the year. ' 

. . .  

. . . . 
. . . .  A1 LUK 

Ailuk Atoll, Ailuk Island. Arrived onFebruary 19, 1951 a t  6:00 
a. m. departed onFebruary 21, 1951 a t  9:00 a. m. Location: Latitude 10 
degrees 20' N., Longitude 169 degrees 558E. 

Bananas, pandanus, oooonuts, arrowroot and breadfruit  were available 
on t h i s  island, although breadfruit  was not yet  i n  season. 

Observed the making of mokmok (arrowroot f lour) .  Raw arrowroot 
resembles a small potato. . . . . .  

Steps taken i n  the making of mokmok: 

1. Peel arrowroot 

2. Take raw arrowroot and grind i n  pan with a stone 



. . .  . . <  . . 
4, Put the mixture i n  the oheeseoloth 05 a u81sve' plabed 

over a large tub half  f i l l e d  with s a l t  water" . . 

. . . . ,  5. Take a dipper of s a l t  water from t h i s  pan of s a l t  
. . 

. . , ' water,, pour 'over mixture on the s$eve, 'while s t i r r i n g  . . 
. . 

.. . . . . 
6, Continue prooess u n t i l  a l l  s tarch i s  washed out. T h r h  

away waste produot . . . . 
. . 

. .  .. . . ' ~ 7. Theproduqt i n  tub  usually i s  milky white i n  %he beginning 
and Eesomes yellowish brown a s  staroh s e t t l e s  t o  bottom 

8. After starch s e t t l e s  a t  bottom, deoant s a l t  water 

9-  Staroh stays on the  bottom of the tub 

10. F i l l  tub half  f u l l  of s a l t  water and s t i r  a l l  over again 

11. L.et starch s e t t l e  and decant s a l t  water t o  get r i d  of ' . ' .  

b i t t e r  t a s t e  .. . .. 

l Z e  : Put i n  cloth, ti,% a t  top and l e t  hang f romoei l ing  .. . u n t i l  
it hardens . . 

. . 

13. Dry outside i n  sun u n t i l  powdery 

14, Scrape mokmok from 010th 

15, Put i n  woven basket and use as  needed 

Mokmok i s  boi led i n  water and jekp'-q i s  added t o  t h i s  mixture, 
I t  i s  then boiled unti l ,  it beoomes a t r ~ : , ~ u o e n t .  starchy mixture. While 
hot, it i s  made into  large p a t t i e s  and ro l led  i n  grated ooconuts. ~ e k a r o  
i s  oollecte'd i n  bott les. ,  These bo t t l e s  of jekaro are kept hanging under 
the beams i n  t h e i r  homes. Jekaro i s  used for'  dri%ing purposes and al'so 
i n  oooking, As it was pandanus season both raw and boiled pandanu6 f r u i t  
was tasted.  

Chickens and pigs and sea fowls oalled "nana," which are used 
f o r  food was observed. 

I n  going through the cook houses, observed tha t  the standard 
equipment were a s  follows: 

a beka--grater used f o r  pandanus f r u i t  

a ranke--grater for  cooonuts 

urn--pit f o r  baking and roast ing 

large pot--to bo i l  food 

knife  



They did not seem t o  observe regular hours for ,meals  but a t e  
&enever t hey  f e l t  l i ke  eating. FO& was d i s t r ihu ted  t o  everyone. Drinking 
ooconuts were used extens,ively. , 

. .  . , . . ,  . .  . 

' ~ i k i e ~    toll, Likiep l&ndo . ~ r r ' i v e d  'bn February 21, 19.51 a t  . . .  
3:00p, m, and depar%ed on February 23, 1951. a t  7300 a, n, Location: 
Latitude 09 degrees . . 459N0, Longitude 159 . . degrees 108Eg 

. . . . . . .  

Visited the native vi l lage and observed people cooking, "Iu" 
(coponut embryo) was the predominant food used , a t  t h i s  t imee.  Many bo t t l e s  
were,'been hanging on coconut Grees ' f o r  o o l l e ~ t i r i g '  . . .  , jekar6. 

A t  one cookhouse, i u  was pounded with a wooden mallet and mixed 
with jekaro t o  make lukor. ' A 5  another place, th'ey.were making ainbat i u  
with mokmok and jekaro (boiled coconut embryo with arrowroot f l o u r  and 

. . : . 
coconut sap)* 

.. .  ello ow p~mpkin was populare Rice was used i n . t h e i r  d i e t  a s  a 
staple food, A family was seated i n  t h e i r  h:~ae where they were ea t ing  
r i m  with oanned salmon and t e a ,  A small 'chi ld  was eat ing panoakes and 
pandanus f ru i t .  

. . .  , . . .  . . . . .  . 
Chickens 'and pig$ were seen. ~ i r y  l i t t l e  f r e s h  f i s h  was found 

i n  and around cookhouses, 
. . . . . : .  . .. . . .  . . . . . WOT JE 

. . .. , . . . .  . 
Wot je Atoll,  Ormoj Island; ~ r r i&d  a h  February 23, 1951 a t  

5:50 p, m,, departed.on February 24, 195i ai;. 4aOO p. m p  Location: 
Latitude 09 degrees 25c N., ' ~ o n ~ i t u d e  170 degrees E. 

.. 

. . , On arrival , ,  went with, i i t i y p i e t e r  &Id ir isi ted a11 the cookhouses 
in,,:%& island, Chief Lan,boj, ' t he i r  chi&', was t o  attend the cou~&i l  
rnegting! so.much of the food prepaiat i& ,fbr the day was f o r  food'off6ring$ 
which were brough?. t o  pay homake $0 him, Many of the dishes were made"of ,, 

. . . :  
mokmbk .,.,. or  arrowroot flour. , . I  . . :  . . 

. . 

Chief Lanimoj had baked t u r t l e ,  baked f i sh ,  drinking cohonuts 
and jekaro for  lunch, Food was carried i n  small baskets made'of coconut 
leaves: Coconuts, mokmok, pandanus f r u i t ,  chioken, breadfrui* and other . . .  . 
g i f t  items were presented t o  Chief Ian-hoj, 

Mal.oelap Atoll, Kaben island. Arrived on February 25? 1951 a t  
7:00 a ,  m, departed sane d a $ a t  l l : 0 0  a, 'm, ~ o c a t i o n :  ~ a t i t u d e '  08 degrees 
42al?,, longitude 171 degrees E, This. i s  a low, f l a t , ,  coral island looated 
a t  the northwestern end of the a t o l l ,  It i s ' l . 1 / 2  miles idng And I/+ mile 
wide. 

. . .: , ' 

Coconuts, pandanus, arrovn-oot, papayas, bananas, pumpkins, 
ohicken, pork and meet  potatoes were seen, Breadfruit w i l l  be added 
t o  t h e i r  d i e t  when the breadfruit  season beginso Fish i s  added t o  the  
d i e t  when fresh f i s h  or  canned f i s h  i s  available. 



Aur k t o l l ,  'i'abal Is land,  Arrived on February 25, 1951 a t  2:00 
p, ml  and departeb sa@ .day a t  6:30 p. m. Location: Lat i tude 8 degrees 
1OYN., longitude 1.71 degrees  10aE. Tabal i s  t he  l a r g e s t  i s land of Aur 

A t o l l  and l i e s  i n . t h e . , c e n t e r  of t h e  a t o l l ,  It i s  a low f l a t  c o r a l  i s l a n d  
about 1 1/2 mi l e s  long and about 1/2 mile wideo 

. , Thew were coconut t r e e s ,  b readf ru i t ,  pandanus, papayas, swee* 
potatoes,  few bananas, pumpkin, pork and chicken. Rioe, f l o u r ,  sugar, 
t e a  and coffL's Were bought i n  from t h e  outside.  

ARNO 
... 

Arno Atol l ,  Ine Is land,  Arrived on ~ e b r h r ~ .  ~ 6 ,  1951 a t  7300 a ,  m. 
and departed same day a t  X:00 a, m, Location: ' Lati tude 7 degrees 53Xoo 
longitude 171 degrees 40'E, 

Ine Is land,  i s  a low, f lat  c o r a l  is lond,  loca ted  on t h e  southern 
r i m  of the  a t o l l ,  It i s  about 1 5  m i l e s  long and about 1/4 mile wide. The 
i s l a n d  has coconut t r e e s ,  b r e a d f r u i t  and paadd.nus t r e e s .  

Coconuts, pandanus, breadfruit, bananas, papayas, l imes, f i sh ,  
pork and ohicken were avai lable .  Rioe, sugar, f l o u r  and l i v e  ducks were 
l e f t  by the  f i e l d  par ty"  

They were preparing boi led  b readf ru i t  and chicken but  did not  
s tay  long enough t o  t a s t e  the  f in i shed  product. 

KT. LI 

K i l i  
departed same 
1ongi.tude 169 

m L I  

M i l i  

Ato l l ,  K i l i  Island. Arrived on March 1, 1951 a t  6300 a, m, 
day a t  7:00 p. m. Looationa Latitude, 5 degrees 30hN., 
degrees OOeE, 

Ato l l ,  Nnllu Is land,  Arrived on March 2, 1951 ak 1:00 
a,  m, and departed same day a t  12:OO m, Location: ~ a t i t u d e ,  6 degrees 
15'N,, longitude 172 degrees OO@EE, 

K i l i  and M i l i  were no t  v i s i t e d  as it was not poss ib le  t o  go ashore. 

Returned t o  Majuro Ato l l  a t  Uliga on March 2, 1951 a t  7:00 p. m, 

On ma~ly i s l ands ,  r i ce ,  f l o u r ,  sugar, b i s c u i t ,  cof fee  and t e a  were 
l e f t  i n  exohange f o r  copra, Rioe was imported f r o n  Siarn, f l o u r  and b i s c u i t s  
from Japan, Tea, soy sauoe, sugar, and coffee  from t h e  U, S o  A., and corned 
beef from Argentina. Such items were sen t  i n  from e i t h e r  Kwajalein o r  
Majuro. U t i r i k  and Ailuk were t h e  poorer i s l ands  and n o t  owning boa t s  t o  
bring i n  suppl ies  and take  out copra, t hey  a r e  dependent on the  f i e l d  t r i p  
sh ip  f o r  supplies .  I n  Me jit, na t ive  boa t s  were avai lable ,  so  t h e r e  is  
regular  t r a n s p o r t a t i o n  between U e j i t  and t h e  o ther  a t o l l s .  Eva ja l e in  
supplied X i l i  w i th  food, 



The t r a n s p o r t a t i o n  of food t o  t h e  ou t ly ing  a t o l l s  i s  a d i f f i c u l t  
task .  O f t e n a  s a i l i n g  c r a f t  g e t s  c l o s e t o  an i s l and  o r  a t o l l  but i s  not  
ab le  t o  gci ashore because of o r a l  k e e r i  and t h e  t i d e .  For a t o l l s  such a s  
N e j i t ,  o r  K i i i ,  a h a l l  boat  i.s. necessary i n  order  t o  go over t h e  reefs ,  .' 

which means t h a t  g e t t i n g ' f o o d  ashore i s  dangerous and suppl ies  often ge t  
s o w e t  before they  get  ' t i  shore t h a t  they  have t o  be l e f t  i n  t h e  sun t o  

. . .  
dry. 

... . 
Often t h e  l a r g e r  vesse l s  w i l l  anohor outsid; of t h e  lagoon anil ..., 

a l l  sup@ies including food Paw . t o  .be taken over by a s m a l l e r  boa$(' I n  
many plaoes the re  were t h r e e  t r a n s f e r s ,  one from t h e  LST t o  a n E V P ,  second, 
t o  an ou t r igge r  canoe which c a r r i e d  food t o  a  p lace  near  shore, and t h i r d ,  
t o  a man who had t o  o a r r y  food on h i s  back and wade t o  shore, For instance,  
a t  Arno a box ,S\r ,ducks,.were, t o  be l e f t .  but s ince 5 t  was impqssib1.e t o  oa r ry  
t h e  l a rge  box . .  on:a@ . o u . ~ f i g g e ~  . . it was neoessary  t o  have t h e d u o k i  'mim . 

: . . 
ashergo . . , .  . . . .  

The extensive use of arrowroot f l o u r ,  mokmok (Taooa leontopeta io ides  --.- 
(L) Ktze. was noted. I n  t h e  Northern is lands,  arrowroot f l o u r  was used 
much more ex tens ive ly  t h a n  on Majuro i s l and  during the  same period, . .  . 

Pandanus was i n  season and m m y  prepared d i shes  of pandanus f r u i t  
were ~bse ryed .  Nore time was spent in  food. praparat?.o-.. than  on Majuro and 
more l o c a l f o o d s  were used, Hweve,r. they  were' s t i l l  &pendent on imported 
foods a s  some of t h e  vegetable and f r u i t  crops a re  no t  grown on t h e  i s l andk ;  
f o r  example, U t i r ik ,  d id  not have a t a r o  crope In Ailuk, t h e  b r e a d f r u i t  
season had not  s t a r t e d  and imported foods were a  necess i ty  u n t i l  t he  bread- 
f r u i t  sea,son began, : . .  . . ,. . . 

. . .  . . . , .. 
,.. . ' ,.. 

. ' '  It was extremely d f f f i o u l t  t o  get  food 60 soie. 'df  the  ou t ly ing  : 
d i s t r i c t s ,  due i n  p a r t  t o  an inadequab  t r a n s p o r t a t i o n  system. Coral  r e e f s  
made t h e  approach t o  K i l i  hazardousa . . 
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PART I1 

W'FRITION STUDY ON UDOT ISLAND, 
TRUK DISTRICT, EASTERN CAROLINE ISLANDS 

Udot Island l i e s  p239  North, 151'431 East and about 3 miles 
westward of Fefan Island, St  i s  about 2 1/4 miles long, eas t  and west, 
and the highest poiwb i s  791 f ee t  a t  i t s  northwestern part* There a r e  
s ix  vi l lages  on the ialand. 

I* Planning and organizing the survey* 

Muoh of the  planning and organizing of the.survey was done on 
Udot Island, Unlike the study i n  the Marshall Islands, it was not 
possible t o  learn about t h o  Trukese foods, native terminology f o r  common 
foods, and preparation of foods a s  done previously a t  the  base before 
going t o  the island t o  be studied, a s  most of the administrative s ta f f  , . 

members were new and were not famil iar  with the Trukese way of l i f e  and . .  

transportation was d i f f i c u l t  t o  obtain. . . 

, . By observing the native vi l lage on Moen, Truk, where the base 
was loca$ed , . .  i t .was.noted t h a t  many of the, foods oonsume.d.were. s imilar  . . . ... 
t o  those of the  Marshall Islands* altfiough the language was different ,  
and new food terms would have t o  be learned. The knowledge gained from 
the researoh i n  the  Marshall islands helped the invest igator  gather 
information quiokly a s  oompared t o  the f i r s t  study* 

The chief of Truk a t o l l  was v i s i ted  with a g i f t  and the survey 
was explained through an interpreter .  The disoussions with the 
anthropologist about the  manner of l i f e ,  religion, and po l i t i o s  of the 
Trukese gave background material  f o r  the  study. 

1, Unit of survey 

A household was used. A group who l ived and a t e  together, 
usually consist ing of blood re la t ives  and re la t ives  by adoption, was 
oonsi.de red a household group. 

2, Sampling 

S t a t i s t i c s  were not available and sinoe there  were six v i l l ages  
re la t ive ly  close together, i n  order t o  get a representative sample a l l  
t he  inhabitants of the island, who were residing on the is land a t  t h a t  
time, were inaluded i n  the study, The s ix  v i l l ages  inoluded were Wonip, 
Tunnuk, Fonomo, Monowe, I l i t u  and Pinine, 

3. T i m  Period 

A seven-day period was chosen. The d ie t  on Udot Island goes 
through seasonal changes, and there was monotony of d i e t  and very l i t t l e  
day t o  day var ia t ion during the period observed. 

4. In te rpre te r  

The in te rpre te r  hired l ived i n  the v i l l age  and knew local foods 
and sources from whiah they were obtained,, 



5. Record forms 

Formal record forms were iiot used. ' ~ < f o m a ? t  records  of  d i a r y  
type were kept  i n  Sound notebooks .in .auniforln manner. - "  

6. P u b l i c i t y  . . .  . . . .  . . 
, . .  

Personal v i s i t s  wit'h 'gifts  .here made' t o  t h e  lead&$ o f '  t h e i r 3  'differ-  
e n t  vi l l 'ag& who passed t h e  informatibn on t c i  t h e i r  subj'Scts: Mostt' a f ' t h e " '  
v i l l a g e r s  had read an a r t i c l e  i n  a  Honolulu Japanese p a p e r  abbut t h e .  s t u d y  
i n  t h e  Marshall I s lands ,  so they knew about the  study. 

. . . . .  
' , .;:, .: . . : .  . . . .  .. 11. Nutr i t ion  Survey .:,. 

. . . . . . . . . . .  .: , ! . 
1. Preparatio'n f o r  survey. on Udot  1 s l ~ d .  ,I. :. . . . . . . . .  ,. . . . :  . . .  3, 

. '' :. 

After  making arrqgem&ts . . . .  k i t h  A.;rster 1 r o i s  f o r  h o ~ s i i g  6i1 u&$: '! 
Is land,  and tal&g t h e  necessary provisions,  'mattress, '  'kerosene lamps,:'.m6- 
squi to  ne t t ing ,  p o t s  and' pans,,  h i s  bo'at $s taken t o  Udot Island'. ' He! to& : 

t h e  inves t iga to r  over t o  the  i s l a n d  and btrodu 'ced  h,er  to '  his '  f e i l y b u t  ";,' 
r e t u n e d  the  same day t o  Moen, a s  he ' m a d e h i s  headquarters  on Mo'en-, Trult. ;. 

 he: h o u ~ e k e ~ ~ & ~  and  bookir&;d& weke ' s e t  ip i n  th :eh&se .  ........ L i t t l e  
p i l o t  ~~0x-k was done on Moen a s  t h e  time: spent  was of s h o r t  dura t ioni  It!~6tis, 
therefore ,  necessary t h a t  observations of the,  l o c a l  s i t u a t i o n  I ,  . . . . . . . . . . .  be mace and 
contac ts  ma.de before a c t u a l  f i e l d  work 'cquld g e t  underway. . . . . .  . .  . . .>..: 

. . .  
Each survey i s  unicjue &d h a s  i t s 'ovm 'probleni<.   he vi l lages '%ere .  

separa te  u n i t s  and, as Udot was a  "high" volcanic i s l and ,  t o  ge t  from one 
v i l l a g e  t o  another was d i f f i ~ u l < a s : . t r a i l ~ s  Fent up and dam h'Yl&.and over 
rough t e r r a i n .  Many of the  paths,were o.ver@om with g r a s s  & d f o l i a &  and' 
were d i f f i c u l t  t o  f6lloPr. Romgs were sca t t e red  . . . . .  i n  t h e  h i l l s .  ' ~ f t e r  rain-  
f a l l ,  roads were mashed o u t  o r  they  we& s o  s l ippery  t h a t  i t h a s  danngkrous 
t o  t r y  and climb t h e  h i l l  pa ths  s o  t h e  lagoon paths  along t h e  Qaulders were 
used i n  most cases. Ins tead  of taking t h e  inland t r a i l s ,  t a k i n g t h e  Shore- 
l i n e  and go~ing up the  rocky roads was . time . sav&,g,and s a f e r . , , ,  , , 

, , . . : . . . . .  : < : . :. 
VJith t h e  he lp  of t h e  i n t e r p r e i e i ,  formal v i s i t s  were made with '!> 

g i f t s  t o  t h e  headman of each v i l l a g e .  A t  t h i s  time, t h e  survey was 'out -  
' 

l i n e d  with each one and t h e i r  permission wa.s obtained t o  proc9ed w i t h , t h e  ,. 
survey. 

. . , .  . . " .. .. > ,. , . . . , . : .  . 

 his island was. preddminantly . ' c a tho l i c  . b u t  they: had. one' church . for  ,. . 
. . . .  Protes tants .  . ~ . . . . . . . . . .  )... . .  , . c  

. . .  . . . .  . :  . . . . . .  
Before any home v i s i t s '  cou ld ' :bes ta r t ed ,  t h e ~ r ~ k e s e  t + p s  f o r  ... 

common, n a t i v e  foods, t h e  preparat ion of foods, t h e  ingred ien t s  and methods 
of prepa.ration a l l  had t o  be learned.  ,,. .. 



A LIST OF TRUKESE FOODS WITH d BRIEF DESCRIFTION I N  ENGLISH OF EACH FOOD 

TlIUKSSE ENGLISH 

Mei Breadfruit 

Varieties of breadfrui t  

Aohapar 

Enim 

Faine 

Faiton 

Faiyor 

Fanpuasuk 

Kisengei 

Mebeikoch 

Meiyon 

Me iohon 

Napar 

Neisoso 

Newota 

Pono 

Sawan 

unikko 

Uwanau 

Oneas 

Mei urn 

Mei ainbat 

Notsupost 

Seoond la rges t  variety. 

Make in to  kon only. 

Can be eaten any way. 

Largest variety. 

Seeded variety, f l e sh  can be eaten raw. 

Breadfruit, baked i n  ear th  oven 

Breadfruit, boiled 

Bread? ru i t ,  roasbed. After roasting, put 
i n  water, sorapo off skin, and eat. 



TRUKSSE 

Kon 

Ror o r  opou 

Ammach 

Emesef ich 

Arung o r  appuch 

Apot 

Apot mei mon 

Apot mei pupu 

A breadfrui t  preparation, Breadf nit is : . . f i rs t .  
steamed then pounded u n t i l  oonsistoncy i s  l i k e  
dough* Made i n t o  loaves about 10 pounds each, 
Most popular s taple  food during breadfruit  season. 

. .  . 
Breadfruit i s  f i r s t  roasted and h&&.&i, Skin 
i s .  removed. Remaining edible portion i s  ,. pounded . ,, 

' o r  s l i ced  and coconut milk added, 

A very ripe meiohon breadfrui t  which had beoh 
kept 10 days u n t i l  so f t  i s  used, It i s  then 
baked and ooconut milk added. 

Steamed breadfruit  i s  pounded and cooonut o i l  
added, 

Breadfruit i s  roasted and sk in  removed, Edible 
por t ion i s  pounded, Fas te r  pounding movements 
a re  used than f o r  kono This i s  necessary t o  
keep breadfruit  st ickye Small pieoes are taken 
and made in to  dumplings and oooonut milk i s  
added, "Arung" means ooconut milk. This pre- 
parat ion Fs cal led arung o r  appuch, 

Breadfruit  preserved by fermentationR Left t o  
ferment i n  holes dug i n  ea r th  f o r  about; two t o  
th ree  months. Can be kept f o r  a year or more i n  
these holes. After a year, the  food i s  cal led 
autam, 

A preserved breadfruit  preparation. After re- 
moving apot from earth,  it i s  then cleaned and, 
kneaded, Water i s  added and apot i s  made in to  
a s o f t  dough. This i s  e i t h e r  baked o r  steamedp 

A preserved breadfruit  preparation, After  
removing from earth,  apot i s  cleaned and kneaded. 
Coconut milk i s  added and mixture i s  steamed o r  
baked, 

. . Kinds o f  ioconuti  . . 

Nu yon 
. . . . , . .  . . . . .,., . . 

yeliow. :. 
,, ... Nu won . . 

; 
. . . . . . . 

*. ' 

Nu oha Reddish t inge t o  ripening nu ts  

Nu arau Green 



Nu setsusen 

Nu min 

Taka 

Trof a1  

U t  su 

Sweet but small, r ipen a l l  a t  tho same tima*... . . .  

Large nuts  

Meat of mature coconut. A g r a t e r  called a 
pweiker i s  of ten used t o  grate coconuts. 
After grating, cocormt milk o r  o i l  i s  extracted 
whioh is  used f o r  f lavoring food, 

. . .  . . 
Drinking f l u i d  of t he  immature nut. 

. . . . , , 

' '  ' Soft  spaon. neat  of the immature drinking nut. 

Embryo of the sprouting coconuto 

U t  supun 

Amesebok 
. , :  ... .. 

S amawa 

Ujirek . . . . 

U j i topu 
. . . .  . . 

Pannu 

Puupu 
: ' < '  ' . . 

Nukisa 

Peressin 

Pone.pei 

Tanan 

Utsu Feiru  

Anni r a  

Mangko 

Pe inape r 

Sassaf 

Naimi s 

Largo bananas, 

Varieties of bananas 

Braziliaw variety. 

Ponape. , 

Large. bananas baked with grated coconuts. 

Trukese chestnuts. .,, 

Mangoe s o  . .  . . .  . . . . .  . , * 

. . . .  Pineapple. 

. . .  Soursop. . , , .  

Lime. 



~ u r u & u &  

Sennia 

Kitppau 

Oni 

Ka 

Puna 

Simiden 

Nopur 

Ep 

Apue reka 

Emechime ch 

Mon 

Apuch 

KaP 

Asas 

Kamut i 

wo 

Fa t s  

Fat s i r a  

Fate s s i  s 

Moniok 

Mokmok 

Kunge r 

S im 

TRUKESE 

. . . .  , . . . .  ' oranger' . : 

Watermelon, 

papaya'; ' : 

Dry and wet hi^ 
. : :  ! 

d taro;  Colocasia esculenta. -- . . . .  .... 
Dry land. Alocasia macrorrhiza, 

. . 
Wetland, Cyrtospe.m ohamissonis. 

" ,- . . . . . . . . . . . . . .  . . , ~ .  . . 

Swamp taro,  imported from the Marshalls o r  
Nukuor'c, . . . .  , . . . .  

Morinda c i t r i f o l i a ,  eaten only during famines.' 

Dioscorea -, yam. 

Diosoorea bulbifera, poor qual i ty  yam oaten 
i n  famings, very b l t t e r .  

Ipomoea d ig i ta ta ,  l i ke  burdock root, eaten raw -- 
a1  so, 

Spondias dulcis  Forst. f .  Fru i t  with thorny : 
oenter, . . . .  . . . . . . . . .  

. . . . . .  
Crataeva speciosa, a f r u i t ,  oommon on Nomrin. 

. . 

Yam 
. . .  I . . . .  

Teminal ia  oatappa, Singapore almond, Nuts used 
f o r  food, eaten a f t e r  drying, 

. . . . . . . .  Sugar cane. .. 

Edible pandsinus. . . . . . .  . 

Tapioca, 

Arrowroot. 

Clams.. 



T 0 

Nippach 

Pik  

Pik, urn 

Pik, s o l  

P&k, a inbat  

I i k  

Ku 

Poko 

Rau 

T i k i t  

Penichon 

Win o r  Puapua 

Kut su 

Kou 

Chuko 

Chak 

Brar  

Es ie s  

Ponik 

Ekiek 

Nipauane 

s OP 

KunnU 

Amo 

. . 
, .,. 

Clamso - . 

. . . . .  . . 

Ootopu s.. 
- . .  

Pig. 

Baked pig. . . 
. . ,. 

. . .  Sa l t ed  pig. 

Boiled pig. 

Fish.  
. . .  . . , ..: ,: ; .  . . . . . . .  

Porpoise. - 
Shark. ......,.. .. 

. . . . . .  

Eel, f r e s h  water. 
. . 

Species  of black trepang, comonly  known as 
see. s lug,  sea cucumber, o r  beche-de-mer. 

. . .  
: :: . . . . 

Turt le .  
. . . . . .  . . . .  . , 

Goat, . . ' . , . . . . . .  . . 
. . .  , , ., . . . . . 

. . .  Cow. . . . .  . 
. , . . . . . . 

Chicken.. ' :.:. . , . . 

. .  a . . ,  Duck. . . 
.. ,.: 

f .. 
. .  ern,' white wi th  black '  l ines :on head.' 

'' White b r  " fa i ry"  t e rn ,  comr?pn bird. 

Tern, blaok wi th  white  o n t o p  of head. . . . . . . .  
. . . . .  . . .  . .  ;. ,. 

t!hite t e r n .  
. . . .  

Whitish brown sea biz& 

White heron, 

Small un iden t i f i ed  land bird. 

Large unident i f ied  sea bird.  



Next t o  a house where the investigator lived, was a household 
where they did a l l  the cooking i n  t h e i r  cookhouse, By observing and 
asking quest ions, a l l  t h i s  information was: .. . .  collected. By walking tkirough 
the vi l lage and v i s i t i ng  with the v i l l agers  it was possible t o  learn  more 
about t h e i r  food and food patterns. 

. . , .  .. , 

A t  the same time, enough knowledge of the language was gained t o  
oonverse in Truke se t o  understand the interviews between the in te rpre te r  
and the subjects of the survey. 

. . . .  . 
. , ..: 

The type and extent of waste were investigated i n  de ta i l .  Data 
were acquired on how much the average loaf of "kon" weighed, the anmu@- of 
drinking f l u i d  from one immature nut, how much edible portion could be 
obtained from one sweet potato and other similar facts .  ... . . .  .. ..: . i 

Foods such a s  boiled r i ce  and breadfruit  were weighed t o  detamine 
i n  grams the amounts i n  household measurements. 

Most household u tens i l s  were a l i ke  a s  the source of supply was 
the same. 

Several types of f i s h  were weighed a f t e r  cooking, t o  determine 
edible portions by removing wastage and refuse such a s  bones, head, and 
en t ra i l s .  Others which were eaten whole, such as  Xusum, small f i sh ,  were 
weighed per serving. 

Recipes were made up f o r  mixed cooked dishes. Many samples of 
them.  dishes were brought back t o  Honolulu for.  chemical food ana1yse.s:. 

. . . , . . 

2. Routine procedure of t he  interview . . ... : ... . . . ,: 

The number interviewed averaged about six households daily.  
The visits were fewer i n  number a s  compared'to the  Marshall Island survey 
as  distances were greater  from one v i l l age  t o  another and roads were 
poorer. I n  order t o  avoid t h e  hot sun, t ravel ing was done during t h e "  
cooler time of t he  day, t he  walk t o  another v i l l age  s ta r ted  about 6 i n  t h e  

. : .  . 
morning and the  re turn t r i p  was about ?'at night. 

Daily Visi ts  were made t o  the hcjus'eholds. The f i r s t  v i s i t  was an 
or ientat ion period with discussions about t he  survey, procedure and data 
t o  be colrected. Various u tens i l s  f o r  eating were shown so t h a t  accurate 
recordings could be made such as  cupfuls, spoonfuls, and other household 
measurements. Information about the  household was recorded a t  t h i s  time. 

A day's record was t o  be kept in Trukese and they were t o  be 
collected the following day. It was d i f f i c u l t  t o  have them give individual 
food intakes a s  they spoke i n  terms of how much the  household un i t  consumed, 
therefore,  records were kept of t o t a l  consumption per household with in- 
formation about special  cases, such as  food intake of a smaller child,  who 
had spec ia l  foods, but i n  most instances i.r$ividualintakes were taken. 
Number of meals consumed da i ly  and t h e  time of meals varied considerably. 
Having more households t o  cover with greater  distances i n  between and a 
shorter  time f o r  the  'survey, two i n t e r p r e t e r s  were hired t o  help co l lec t  
data. Investigator went with t he  in te rpre te rs  on i n i t i a l  v i s i t s ,  t o  ex- 
p la in  t he  survey, and take down the necessary information about t h e  house- 
hold. Investigator went with each one on a l te rna te  days, when they made 
da i ly  v i s i t s ,  as  they were covering v i l l ages  on both ends of the  island. 



Data were brought back da i ly  a t  t he  end of the  day and they were recorded 
i n  notebooks. Any doubtful data o r  mistakes were discovered and the  next 
t h e  the i n v s s t i ~ a t o r  v i s i ted  t h e  households, khich was each second day, 
they were c l a r i f i ed  by questioning the  subjects, 

3. Data collected. 

a. Basic data. 

1. Kinds of foods eaten. 

2, Distribution of foods among meals and between meal 
f eedings, 

:.y 
3. Amounts eaten i n  terms of - numbers of foods, servings, 

or household measurements. 
. . 

4. Time period of seven days, 

b. Information about household. . . 

..,, ' I. . ": ,C,omposition of t h e  family. 

a. Number. 

b. Sex. 

qr  Age t o  nearest  year. 

d o  Other members of t he  household. , . . .. 

e., Names -- a l l  names used i n  t h e  past. 
, ,. . . 

f .  Other relevant information. 

1. Pregnancy. 

2. Lactation. . . 
g. Occupation. 

h. I l lness .  

c. Data of a household f o r  one week. 

Trukese Household 

L ,  - $  1. Information about the  household. 

Members of t he  household. 

1. Male, 45 years 'old, husband, copra maker. 

2. Female, &l years old, wife, lacta t ing.  

3. Male, 16 years old, son. 
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4, Female, 5 years old, daughter. 

5  ale, 2 years old, son. 

2. Food data. 

Tuesday 

Rice, boiled, white 

Octopus, boiled 
. ... 

Kon, steamed, pounded breadfruit  

. . Coconut, drinking, f l u i d  only 

Bananas, cooking 

2 pear old son 

1500 gms. (3.3 lbs.) 

400 gms. (0.9 I.b,) 

10 lbs. 

8 

16 

Sugar cane juice (extracted) 2 s t a lk s  

Rice, boiled, white 2 tablespoons 

M i l k ,  brea.st ad l ibitum 

Wednesday 

Xcn, sleaned, pounded breadfrui t  10 lbs. 

Salmon, red, canned 1 lb ,  

Fish, Motsu, baked 500 gms. (1.1 lbs.) 

2 year old son 

Breadfruit, roasted LOO gms. (0.9 ib.) 

Coconut, drir;king, f l u id  ' 
only 1 

M i l k ,  breast  ad l ibitum 

Thursday , 

Icon, steamed,:pouncled breadfruit  10 lbs. 

Fish,  Motsu, baked 500. w. (ld l b s * )  

2 pear old son 

Breadfruit,  roasted 400 gms. (0.9 ib.) 

Coconut, drinking, f l u i d  
only 1 

Milk, breast  ad l ibitum 



Friday 

Kon, st eaned, pounded breadfruit 

Fish, Musum, boiled 

Coconut, drinking, f l u id  only 

-sear old son 

Breadfruit, roasted 

Milk, breast  

Kon, steamed, pounded breadfruit  

Fish, ekeful, balked 

Coconut, drinking, f l u i d  only 

2 gear old so& 

Breadfruit, roasted 

Coconut, drinking, f h i d  only 

M i l k ,  breast  

Sunday 
. . 
Kon, steamed, pounded breadfrui t  

Fish, 'Motsus baked 

2 gear old son 

Breadfruit, roasted 

M i l k ,  breast  

Monday 

Kon, steamed, pounded breadf r u i t  

Fish, Ikeson, baked 

2 w a r  old son 

Cracker 

Coconut, drinking, f l u i d  only 

Milk, breast  

10 lbs,  

4500 gms. (9.9 lbs.) 

1 

400 gms. (0.9 lb.)  

ad l ibitum 

10 Lbs, 

1000 gms. (2.2 lbs.) 

400 gms. (0.9 lbs.) 

1 

ad l ibitum 

10 lbs. 

300 gms. (0.6 ib.) 

300 gms. (0.6 ib.) ' 

ad l ibitum 

10  lbs. 

300 gms. (0.6 lb.) 

20 gms. ( 1  cracker) 

I 

ad l ibitum 



Tuesday 

' K O ~ ,  steamed, pounded breadfruit  

' ~ i s h ,  Motsu, baked 

a a r  old son 

Cracker 

. . Coconut, drinking, f l u i d  only 

Milk, breast  

10 lbs.  

400 gm. (0.9 1.b.) 

20 gms. ( 1  cracker) 

1 

ad l ibitum 

Treatment of Dietary Survey Data and Assessment of t h e  Adequacy Diets 

The same procedures were followed for  t h e  treatment of t h e  d i e t a w  
survey data and the  assessment of t he  adequacy of d i e t s  a s  found i n  t h e  
nu t r i t ion  study of t h e  Marshall Islands. 

RESULTS 

. .  ,Table& gives the  r e s u l t s  of . t f ie .die tary study of Trukese of 
Udot, Truk Dis t r ic t ,  Caroline Islands. 

. . . . . ~ 

The da i ly  quanti-ties of various  nutrient,^ per person and compar- 
ison with National Research Council Allowances f o r 2 9 0  Trukese were noted. 

The subjects  a r e  divided i n t o  d i f fe ren t  age groups, giving t h e  
number of subjects i n  each group, sex, range of each nutr ient ,  number of 
subjects i n  each group, average, NRC allowances, number,below allowances, 
and percent of subjects below allowances f o r  calor ies ,  protein, f a t ,  
calcium, phosphorus, iron, thiamine, r iboflavin,  and ascorbic acid ,  

1. Calories 

I n e a c h  age group, some of t h e  subjects were above allowances 
and others were below allowances except t h e  males of the  16 t o  20 years 
age group. In t h i s  instance, a l l  seven subjects or  100% were below 
allowances. Among the  l ac t a t i ng  women and males of the  13 t o  15 age group, 
t h e  percentage below allowances were high, 89% and 86% respectively. 1 t o  
3 years of age g r ~ ~ i  and females 21: t o  6 0 y e a r s  age group had lower per- 
centages of subjects below allowances with 42% and &6%, respectively. De- 
viat5ons of. t he  other groups were between these two figures. 

For t h e  t o t a l  group of 290 Trukese, 186 subjects or 64% were 
below NRC alt.owances, and 104 subjects  or  36% were above NRC allowances, 





.--.- 
. -.-. - - 

... 
Number dumber of . . 

i4ii.C dunber Percent 
. . 

Groups subjects ~ v e r -  allow- below below 
iige of Sex ibnge 

subjects i n  group a,%e ances allowances allowances 

16-20 12 F U.04-3.520 33.00-1599 3 2125 2400 7 58 
1600-1999 2 
2000-2699 6 
3000-3599 1 

75 i". ll89-4878 1100-1599 18 24-11 3000 21-60 53 
. . . . .  1600-1999 8 .. 

2000-2699 2 l  
2700-2999 6 
3000-3599 ll 
3600-4099 7 

. . . . 000-li899 4 
. . .  

61 and over 
12 M 1583-4446 1yOO-1599 2 2545 24.00 6 50 

. . .  1600-1999 3 
. . 2000-2699 3 

3000-3599 2. 
3600-4099 1 . . 

i~oo-4446 1 

F 757-4277 700-899 1. 2531 2400 26 46 21-60 56 
900-1099 1 

llQ0-1599. 12 . . . . , ,  . .  . . . . . . . . . . . .  
8 1600-1999 

. . . .  2000-2999 13 . . . .  . . .  

. . .  . . .  3000-3599. . 11 . . . . .  . . .  .... , . , .  

3 600-4099 7 . . 
. . .  4100-4899 3 . ': . . . . .  

. . . . .  
1398-4420 1300-1499 1 2466 2000 . . .  ... 61 and over P 5 50 

l7cO-1999 4 10 2'000-2499 1 
2500-2999 1 
3000-3999 2 - 
4'000-4999 1 



lumber Number of lW2 i h b e  r Percent 
A@ of  Sex m e  Groups subjects Auer- allow- below below 

subjects i n  ,,roup age ances allowances allcwances - 
Lactating 27 F 1189-4186 1100-1599 7 2200 3000 - 

worm 

Protein  (gm. ) 
1-3 12 



Number ihmber of .- NiaC 
Age of Group subjects Aver- allow- belsw 

Number 
Sex Range 

Percent 

subjects 
below 

i n  group w e  a c e s  a l lcuiaces  alloxzinces 
13-15 12 3' 35-lub 30-49 4 78 80 

- 70-79 .. 

6 
2 

50 

80-89 2 
90-99 1 

100-199 3 .. 

16-20 7 14 34-88 30-49 2 

. . . .  
40-59 1 
60-69 1 
70-79 . ., 1 
80-89 2 



- .- 
Number iVumb~r of NiiC ikuuner Percent 

*&e of ;ex nange Groups subjects ;.ver- allow- below below 
subjects i n  group age ances allowances al.lolu;nces 

61 and 10  F 32-uo 30-49 4 66 60 5 jc )  
over 50-69 2 

70-89 2 
90-109 1 

. . .  110-119 1 . . 

Fat (gm.) 
1-3 12 ZL{F 1-27 < 20 11 8 33 12  100 I 

25-30 1 
t- 
V: 





.. - 
Xuinber ikmber of i 'LC Iiuibt r Percent 

Age of Sex &n=e Groups s ~ b d e c t s  iiver- allow- below below 
subjects i n  ..roup a:e a c e s  allowances allos.ncce 

4-6 21 I.lfF 137-13711 <200 2 1810 1000 9 43 
230-jB9 5 
ii00-799 2 

10C0-1199 '3 



Number 
.- ---- 

Nunber of iuac 
Age 

1'j;mber 
of 

Percent 
Sex %nge Groups subjects ..ver- allow- below below a l -  

subjects ... in group age antes allowances lowznces 

U-15 12  F 95-5693 <200" , 1 2487 1300 a 4 
300-999 

33 

. . 1000-2099 3 . .  , ,  

2600-2799 1 
3000-3299 2 
4000-4479 1 
5300-5693 2 

16-20 7 Pi 239-13110 200-300 1 3964 1400 2 28 
1000-1999 3 
2000-2999 1 

, . . 7248 1 
13710 1 

61 and 
over 12  



.. . 

ibnber of - 
Ituiribe r . . . .  NriC hmber Percent 

Age f .Sex R--%e Groups subjects sv.er- , dlow- b&.w a.l- below al-  
sub.jects - i n  group age -- ances lowances lomnces 

21-60 56 F 205-14729 200-$99 14 2690 1000 14 25 
lOOC-19 9 9 14  
2000-2999 .15 

. . .  . .  . . .. . 3000-8999 1 2  
lL+OOO-l/i999 1 

61 and 
over 
, 

1 0  

I a c t a t i n g  
women 27 



&umber Number of iW- ihmber Percent 
Age o f  Sex Rande Groups subjects Aver- allow- below al- below al-  

subjects i n  group a,e ances lowances lowances 

7-9 18 Mr@ 281-2199 200-499 2 938 1200 15 85 
500-699 k 
700-999 4 

1000-1999 7 

281-3550 200-9951 
3 eon-3 noa 



. . .  - ---. . - -. 
Number Number of 1VdC iV&ber Percent 

Aire of Sex riange Groups s u b ~ e c t s  u v e r  allow- below al- below dl- 
subjects . . i n  group :.-, ances lowances l o w a n c .  

61 and 12 
over 

2l.-60 56 

61 and 
over 10 

Lactating 
women 27 

I ron  (mg.) - 
1-3 12 

4-6 21 

7-9 18 

10-12 21 

13 -15 7 

13-15 12 
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Number ihmber of LU& ~Uumber Ztrccnt 
Age of Sex Range Groups subjects liver- allow- below a l -  below dl- 

subjects  i n  group age ances lowances l o w a r i c e s  



Number i w e r  of - L L C  ihnbt r  Percent 
Age of Sex b n g e  Grauqs subjects Aver- allow- below al- below dl- 

subjects -. .- . i n  grouw age aces-  lowences 1owulce.s 

61 and 12 ivi 474-4052 C 499'. '. 1 1351 5000 12 100 
over 500-999 6 

1000-1'399 '3 

61 and 
over 1 0  1 0  LOO 1 

tU 
0 
N 

I 
Id c t a t  ing  
.women 27 

. - 

Thiamine (meg'. ) 
1-3 12  



- 
itumber Number of IfAC Number Percent 

Age of Sex Xange Groups subjects Aver- allow- bdow dl- below &- . - - .  
subjects . . i n  groug ances age lowances lowances 10-12- 21 &6i? 135-U26 < 200 ' 1 952 1200 17  80 

aoo 

41 
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.... --- ---- 
Number 

-- 
. . Number, of m C  Nwber fercent 

Age of Sex Range Groups subjects Aver- ailow- below z1- below &- 
subjects ... i n  rroup age ances lowapces lowiaces 

61 and 10 F +.  4 6 2 : .  C 500 1 797 . 1500 10 
6 

lao 
ovsr 538-799 

800-1079 1 
. . . . 11CIO-1395' 1 

li(00-1699 1 
~ a c t e t i n g  

women 27 F 290-1562 < 500 7 707 30vO 27 j.i.0 
5cO-799 13 
40.Wl099 

1100-1399 
3 

. . 2 .... 400-1699 . . 2 
Niacin [mg.) 
1-3 12 W F  4-la < 10 10 6 6 7 58 

13-19 2 : . . . . . .  . . .  .. - .  . . . .  . . .  
21 &$F 4-6 3-10 < 10 21 7 8 11 52 I 

8 
7-9 18 PiiF 3-17 < 10 10 '. 10 10 10 55 I 

@ 

. . . . .  . . . . , .. 10-19 8 . . 

10-12 22 if+F 0-21 < 1 0  15 : 8 10 
10-19 6 

15 7 1  
.. , 

13-15 7. . .  M 3-11 . < 10 6 . 7 J-5 7 100 
10-19 1 

13 -r5. 12 F 1-19 < ' l o  4 li 
10-19., . ., 8 

13 9 75 

16-20 7 111 0-12 < l o  ' ' .  6 .: 7 17 7 y o  
. . . .  10-19 1. 

16-20 12 F 4-15 < 10 9 8' 12 10 
1 e r y  ' ' 3 

83 
. . .  . . 21-60 75 PA 1-a. < 10 33 12. 

. . .  . ~ . . . 15. . . . . .  
54 

. . .  . . . . .  . . .. . . ... 
72 

. . .  . . . . .  10-19. 38. - 
2 20-29 

. . . .  . . .  ... .40-49 2 , . 
61 and 12 . m . . , , 7-19 < 10 6 12 7 58. . . .  . . . . . . . . . . . . .  -32 . . . . . . .  -. over 10-19 6 .- 



Number iqurnber of NdC Number Percent 
Age of Sex klange Groups subjects i~ver- allow- below jl- below ji- 

sub.ject s i n  group ago a c e s  &;nces l o ~ r ~ n c c s  
21-60 56 P 0-22 < 10 27 la 1 2  

10-19 26 
30 53 

61  arsd 1 0  F 
over 

Lactating 
womn 27 F 



. . . -  

. .,.. 
lUumber Number of  i U C  Nuber  P e r c a t  

Age of Sex Range- Groups subjects  v -  ailow- beS-n4r al- bdlow d- 
subjects  i n  group 5go a c e s  10-ces 1ow~i;ces 

2 ~ - 6 0  75 i% 0-5e < 10 52 10 '70 75 100 
i0-29 J-5 
30-39 2 
LO-LL9 L 

6 1  -and 
over 12 

Lactat ing 
woaon 27 



2. Protein 

A l l  seven male s t~b jcc t s  of the 16 t o  20 years age group or  
100% were below al-lowances. Lactating women and male subjects, 13 t o  
15 years of age, had a high percentage of subjects below allowances with 
85% and 86%, respectively. Male subjects of t he  21 t o  60 years age 
group and female subjects of 2 1 t o  60 years age group had a low per- 
centage of subjects below allowances, 45% and 36%, respectively, 
Deviations of t he  other groupwere between these two figures.  

For the t o t a l  group of 290 Trukese, 162 subjects o r  56% were 
below allowances and 128 or  4.4% were above allowances. 

3 Fat 

In a l l  age groups, 100% or  a l l  subjects were below allowances, 
except the  7 t o  9 years age group where 89% were below allowances, 

For t he  t o t a l  group of 290 Trukese, 288 subjects or 99% were 
below allowances and two subjects or  1% were above allowances, 

4, Calcium . .  . 
. .. 

Of a l l  age groups, males 13 t o  15 years of age had the  highest 
percentage of subjects below NRC allowmces with belowallowances, 
This group was followed by the 10 t o  12 years age group, 1 t o  3 years 
age group, and lac ta t ing  women with 52%, 50%, and 48% of t h e  subjects 
below NRC allowances, respectively, Males 61 and over group had a low 
percentage of subjects below NRC allowances with &$ below allowances, 
Females of t he  61 years and over group, and females of t he  21 t o  00 
years.group had 20% and 25% of t he  subjects below allowances, 

For the t o t a l  group of 290 Trukese, 97 subjects or  33% were 
below allowances and 193 subjects or  67% were above allowances. 

5. Phosphorus 

91% of t he  1 t o  3 years age group were below NRC allowances. 
A l l  other groups had 80% or more of the  subjects below NRC allowances 
with t h e  exception of females 16 t o  20 years of age; males 16 t o  20 
years of age; and females, 61  years and over group; with 75%, 71% and 
70%, respectively. 

For t h e  t o t a l  group of 290 Tr~~kese ,  212 subjects or  73% were 
below allowances and 78 subjects or  27% were above allowances. 

6 .  Iron 

100% or  a l l  of t he  subjects of the  following groups were below 
NRC allowances: 1 t~ 3 years old; 4 t o  6 years; 10 t o  12  years; 13 t o  
15 years; male;, 16 t o  20 years; females, 16 t o  20 years; and lac ta t ing  



women, 85% of the subjects were below NRC allowances f o r  males of t he  
13 t o  1 5  years old group. 

For .the t o t a l  group of 290 Trukese, 282 subjects or 97% were 
below NRC a1-lo'vyances and 8 subjects o r  3% Were above NRC allowances. 

. . . . 

,... .. . . . 

7. Vitamin A :  . .  . 

. . ,.. . . . . . .... . . 

100% of t h e  subjects were below NRC allowances for  a l l  groups 
with the exception of t he  4 :to 6 years old group and males of t h e  2 1  t o  
60 years old group where 95% -and 97% of the subjects were belowNRC 

' ' ' 

allowances, respectively, 

For t h e  t o t a l  group of 290 Trukese, 287 subjects o r  99% were 
below NRC allowances and 3 subjects or  1% were above M E  allowances. 

. . .  . , 

. .  . . . .. < . . 
8. Thiamine 

. . 

100% of the  subjects were below NRC allowances f o r  'ml-es of 
t he  13 t o  15 years old group and males of t h e  16 t o  20 years old group, 
The 1 t o  3 years old groGp had 3/+$ of t h e  subjects below NRC allowances. 
The other groups v.aried from 41% t o  80% of the subjects being below NRC . , 

allowances. 
. . 

. For t h e  t o t a l  group of 290 Trukese, 170 sub j e t s  o r  58% were 
below allowances and 120 subjectzs or  42% were above:allowances. 

. . . ~ . . .  
, . .  . , 

9. Riboflavin . . 

. . 

100% of t he  subjects of every group were below MRC allowances, 
except t he  1 t o  3 years old group and females, 21 t o  60 years with 92% and 94% 
of t he  subjects below NRC allowances, respect ively.  

. , ~. 

For t h e  t o t a l  group of 290 Trukese, 288 subjects or  99% were 
below NRC allowances and 2 subjects or  1% were above NRC allowances. 

. .  . , .. 10. Niacin ...': ' . . . . , :. . .  % .. 
~ , ' . . . 

, . I . . .. . 

100% of '  the:niales of . t h e  13 t o 1 5  yea r s  age group arid 16 to .  
20 years group .were. below NRC '~allowai~ces, - 52% of t h e  sub ~ectrjl of t h e  
4 t o  6 years old group were below NRC allowances. Other groups ranged 
from 53% t o  88% of t he  subjects being below NRC al.lowances. . . . . .. , . . . . 

For the t o t a l  group of 290 Trukese, 197 ~ u b  j e i t s  or  68$ were 
below NRC allowances and 93 subjects o r  32% were above allowances. 

$ .. 

11. Ascorbic Acid 
. . , .  , . . . ,  

100% of t he  subjects of each. croup were below NRC allowances 
except for  t h e 7  t o  9 years old group; where 93% of t he  subjects were 
below NRC allowances. 



For the total .  group of 290 Trukese, 289 subjects or  99% 
were beiow NRC allowances and one subject or  1% was above NRC allowances. 

, . 
Children 1 t o  3 years of aze 

Intake records f o r  child.ren one t o  three years of age were 
collected f o r  thirty-two subjects,  Out ,of thirty-two subjects, twelve 
were weaned and twenty subjects were sttill breast  fed although other 
foods were included i n  t h e i r  die tary.  Diets of non-breast fed subjects 
y e r e  ca,lculated and tabulated in Table 16. For breast  fed subjects, 
calor ies  wd, nutr ient  values were calculated, however, intakes of breast 
feeding were not recorded. Taerefore, a l l  calculations exclude. breast  , 

milk intakes. . . 

. . . . , . . 

' . . Fischer (25) reported t h e  following i n  :her study: "Mothers of 
33chil.dr& under six years of age were consulted as. t o  t he  types o f '  ' 

food eaten. by the i r  children, Only children under t h e  age of eight months 
werae reported a s  limited i n  t h e i r  d ie t s .  . l a  addition t o  the breast ,  these 
$ounger children vrere observed t o  eat  sugar cane, sugar and coconut water. 
For t he  one b o t t l e  baby i n  t h i s  group, sugar was added t o  the  baby's 
milk. ; . . . . Babies of eight months and older were ea t ing  the regular adult 
d i e t , .  pounded breadfruit ,  roasted: f5sh, etc., i n  additiion t o  t h e  m i l k  
obtaige& from t h e  mother. Only two. babies as  old as  two. years were found 
who had not been weaned and. werenot  being fed ent i re ly .  on adul t  foods. 
In  r e g a ~ d  t o  t he  unweaned baby, mothere were asked when they. expected 
t o  wean them. These, estimates ran: from. one t o  three years a , 

, . . . 

H few records aye given as examples of quanti.ties and kinds' 
of food given t o  tzeas t  fed children of t h i s  age group, 

One female child of one year  had boiled white r i c e  and drinking 
f lu id  of t h e  immature coconuts i n  her d ie t .  The d a i l y  intake was 
estimated a t  220 gms, of coconut f l u id ,  and 100 gms. of boiled whike rice.  
Calculated da i ly  calor ic  and nut r ien t  values were as  follows: calor ies ,  
390; protein, 8 gms.; f a t ,  0& gms.; carbohydrate, 88 grns,; calcium, 50 
rngs.; phosphorus, 99mgs.; iron, 0.20 rngs.; vitamin A, none; thiamine, 39 
mcgs.; r iboflavin,  21 mcgs.; niacin,  1.6 rngs,; and ascorbic acid, 2 mgs, 

One female child of one year had the  following foods i n  her  , 

die t :  soha crackers, drinking f l u i d  of immature coconuts, and boiled 
white r i ce ,  The da i ly  intake was estimated a t  60 ems, of soda crackers, 
342 @IS, of coconut f luid ,  and 50 gms, of boiled white r ice, ,  Calculated 
da i ly  calor ic  and nc t r ien t  values were as  follows: calories,  736; protein, 
7 gms.; f a t ,  3 gms .; carbohydrate, 72 gms ,; calcium, 82 mgs. ; phosphorus, 
74 rngs,; iron, 0 -8  rngs,; vitamin A, none; thiamine, 37 mcgs.; r iboflavin,  
34 mcgs.; niacin, O,9 rngs.; and ascorbic acid, 3 mgs, 

One female child of one.. year had the  following foods i n  her  
d ie t :  boiled white r i c e  and white bread. The da i ly  intake was estimated 
a t  58 ems, of boiled white r i c e  and 96 ems, of white bread, Calculated 
da i ly  calor ic  and nutr ient  values were a s  follows: calories,  548; protein, 
15 gms,; f a t ,  2 gms,; carbohydra,te, 116 ems.; calcium, 40 rngs ,; phosphorus, 
145 rngs,; iron,  3 rngs.; vitamin A, 35 I, U,; thiamine, 535 mcgs.; ribo- 
f lavin,  306 mcgs,; niacin, ic rngs.; and ascorbic acid, none, 



One female child-of,  two:iyeaiB .haiil t.We:~iEoXIoWing foods' i n  her 
d ie t ;  boiled white rice., bozled: macke~e1, :baked, b ~ e a d f  r d & t  and dri'n'irig 
f l u i d  of immature coconuts, The d a i l y  intake was estimated a t  58 gms, 
of boiled white r ice ,  128 gms. of boiled mackerel, 107 gms. of baked 
breadfruit  , and 223 gms, of coconut f luid .  CalduXa$ed da i ly  c a i b r i c  :d:: 
nutr ient  values were as  follows: calor ies ,  553; protein, 34 gms.; f a t ,  
10 gms, ; carbohydrate, 90 .gms. ; ' calcium, 74 mgs . ; phosphorus,' k5l mgs .; 
iron, 3 mgs.; vitamin A, 197 I. 'U.; thiamine, 105 mcgsi)  r iboflhvin-:  .65 :: 

. . .  . .:;. .': .:. .. . 
mcgs.; niacin,  2 mgs,; and ascorbic acid, !+ mgs,:: . . . . .  . .  

. . . .  . . , : . .. . ::::,. ! : :  .!<, ' ,  . . ' .  .. . . . 
One male ch i ld  of two years: had the f o l l o w i n ~ f o o d s i n ~ h i s ~ d ~ e t ;  

sugar cane (pounded and juice, extract'ed) ; boiled,white r t c e ,  rbasted: ' .: . :. 

breadfruit  ,. soda crackers, and- f h i d .  of immature. coconuts,.' Theydai ly  in-: 
take was estimated a t  369 gms. of sugar cane, 10 gms. of boileti white ':: 
r ice ,  270 ems, of roasted breadfruit ,  137 gms, of coconut f lu id ,  and 3 
gmS a of soda crackers, Calculated da i ly  ca lor ic -  and: n u t ~ i e h t :  values were 
as  follows: calories,  566; protein, 4 gms.;' f a t ,  1 gm;; cakbihyifrbte,:' .!.. 
187 gas.; calcium, 146 mgs,; phosphorus; 158 mgs,; . ir,on;.: 5 hgs.; :vit&mi'n 
A, 186 I ,  U.; thiamine,' 376 mcgs.; r iboflavin,  200 mcgsli 
and ascorbic acid, 3 mgs, 

One male child of three years had t h e  f o l l  
d ie t :  roasted breadfruit ,  binanas, and drinking f lu id  of i m m a t u r e ~ ' ~ 0 c ~ n u ~ s .  
The da i ly  intake was estimated at- 240.gms. of coconut f luid ,  300'~gmsi~ of j:' 
roasted breadfruit ,  and 100 gms, of bananas, C&lsul.ated da i ly  calor ia  - ' ,  : 

., , and nutr ient  values were as  follows: . calories,  556; protein, 5 gmSd;.' - . 
f a t ,  1 gm.; carbohydrate, 131 gms.; calcium, 126 mgs.; phosphorus, 266 mgs.; 
iron, 2 mgs,; vitamin A, 1046 I, U.; thiamine, 281 mcgs.; r iboflavin,  205 
mcgs.; niacin,  3 mgs.; and ascorbic acidg 30 mgs. ' ' . .' . . . . . '. ' . .  

Children and adul t  male sub.iects 

Table 17 summarizes t h e  d a i l y  quant i t ies  of various nu t r ien ts  : 
per person and com3arison with National Research Council Allowanees'6f.':. ..' 
children and adul t  male s u b j e c t s o f  Udot, Truk Dis t r ic t ,  Caroline Islarids'. 

. . . . 
. . . .  .. 

There. were 173. subjects a s  follows: 12  'males and' females ; : ' :  

between the ages of 1 through 3 years of age; 21 males and females between 
the  ages' of 4 through 6 years of age; 18 males and females between t h e  
ages of 7 through 9 years of age; and 21 males.cind femalesbetween ' the- ' : . '  
ages of 10 through 12 years of age; 7 males between t h e  ages of 13 through' 
15 years- of age; 7 males between the  ages of 16 thrcmgh 20 years of, age;..' 
.75 males between t h e  ages of 21 t o  60 years of age; and 12  males, 61 y e a r s  . . of age and over, . .. 

. . 

The average intakes, NRC allowances, percent of allowandes, 
percent of subjects below allowances, f o r  calories,  protein, f a t ,  calcium, 
phosphorus, iron,  vitamin A, thiamine, r iboflavin,  niacin,  and ascorbic 

. . . . 
acid a r e  given i n  Table 17. , . 



Table 17. 
Dietary Study - Udot, Truk i j i s t r ic t ,  Caroline Islands. 

. , Supmary of  Daily Quantities of Various i$utrients 
per Perscn and Comparison with National Research Council idlo'riailces 

by b r y  kiurai 
-.-.--- . .. ----- -.-. -- 

Calo- FYo- Gal- ' Phos- i t -  Thia- ~Woo- #ia- Aswr- 
.. r i e s  t e i n  .--. Fat .- cium - ... .&horus . Iron -. . -- min . - - A -. .Sne - -. f i av in  -- . tin. -. -_ bic  Acid 

chi ldren il~&le and ~ m a l e )  
--* ~ 

1 t o  3 years 
Average intake 
NilC Rlio-mnces 
ji of allowances 
a of subjects balow 

a.ll&ances 

4 t o  6 years (2) 
Average ia take 
NiiC a l l o b ~ n c e s  
2 of allowances 
3 of subjects below 

allowances 

7 t to 9 .years W.8) 
Average int?.ke 
NiiC allowances 
% of -allowances 
k of subjects below 

allowances 

1 0 .  t o  12 years (21) 
Average lntake 
NdC allowances 
6 of allowances ... . 
6 of subjects below 

allowances 



. . .  .... . . . . .  . . ...... -- .- - - ---, -.--. 
Calo- Pro- Gal- Phos- Vita- Thia.- Ribo- Nia- Ascor- 

. . .  r i e s  t e i n  Fa t  ciwn phorus Sron min ,&mine f l a ~ n  cin b ic  Acid 
. . ivi,les. ,g. .a. m I&. ..I&. I O U . . .  - I l i a .  pJ. ,Lull. 

1 3 .  t o  i 5  y e a r s  (7 . . 
'2%. 

... 
~ v e r a &  intake . . .  1793 56 1 2  ' 1748 755 6 ' 518 806 462 7 6 
N.X allowznces 3200 85 89 1400 1320 15 5000 1500 2000 15  
2 of allowances .56 :; 66 : 13 124 . 57 : /10 10 - :  . 54 23 47 

?O 

6 of subjects below 
' 7 

@.lowances 86 100 

. . 
: ~ v & a ~ e  -intake . . .  1833 63 13 3964 1235 4 1006 972 

NRC allowances 
599 

3800 100 105 1400 1320 . . . . .  15 ,6000 1700 2500 
48 

. , 

$ of all?owances . '  63 ' " 12  ' 283 94 ' 27 17 56 a 

(75) . . 
. . 2 1  t o  :60  years . . 

.... Average : intake 2471 76 17 2431 1237 6 1318 1310 825 
NilC allowances 3000 70 8 3  1000 1320 1 2  5000 1500 ... 1800 
/Y 3f ailbw&ces 82 108 20 243 9 50 ' 26 87 46 
% of subj ic t s  below 

allowances, . 70  45 : l o0  9 . 6 8  77.. 97 . 60 . . 100 
. . .  . . 
. . .  61  t o  70 years 

, (12) 
Average intake 2545 67 14  4491 1W9 7 1351 1429 847 
N i C '  allowaices . ' a 0 0  70  - ,.67 1000 ---  2320 : 1 2  5000 1200 1800 
.$ of allowances . . ..; l ob - -  . .--. 96  ... .._2 1.. ... .. 4 4 9  . . .  lo7 . 58: . .  2 7  119 . .  42 . . 

. . . .  ;$ of subjects below . .  . . .  . . . . 
: . .  . .  . . . . . . . . . . .  al.lowances 5 0  - 58.. ,100 8 58 - 88 '  1 0 0 .  50 100' 

. . .  . . .  . . . . . . .  . . .  . . .  . . . . . . - 
. . .  i' Figure i n  ( ) indicate nvmbcr of.'subjects-:studied. : : . - - . ' . . 



I. CHILDRZN 

-ars of age There were 12 male and female subjects. A l l  l&?2 E.---,- 
of t h e  subjects br 100% were below NRC allowances f o r  f a t ,  iron, vitamin 
A and ascorbic acid. 92% of the  subjects were below allowances f o r  ribo- 
f lavin and 91% were below allowances f o r  phosphorus, 34% of t h e  subjects. ' . . 
were below allowances f o r  thiamine, and 42% were below allowances f o r  
calories,  56$ of t h e  subjects were below allowances for  protein and 
niacin, and 50% were below allowances f o r  calories. . . 

. . 

I+ t o  6 years, of a@ There were 21 maleq and female subjects. A l l  -. 
of t he  subjects or 100% were below NRC allowances f 6 r  f a t ,  iron, r iboflavin,  
and ascorbic acid. ' 9'5% of t he  subjects were below allowances f o r  v i tg i i r i  A. 
86% of the subjects were below allowances f o r  phosphorus. 57% of t h e  , ' 

subjects were below allowances f o r  calor ies  and 52% f o r  niacin. 67% of 
t he  subjects were below allowances f o r  protein. 43% of the  subjects were 
below 'allowances f o r  calcium and thiamine, 

7 t o  9 sears  o f , agz  There were 18 male and female subjects. A l l  
of the oubjects o r  J.0076 were below allowances for  vitamin A and riboflavin.  
93% of t h e  subjects were below allowances f o r  ascorbic acid, ' 89% of t h e  

' subjects were below allowances for  fa t ;  88% were below allowances for.  iron.  
and 85% were below allowances f o r  phosphorus. 66% of t h e  subjects '  were 
below allowances f o r  thiamine and 61% f o r  ca lor ies  and protein. 55% were 
below allowances f o r  niacin and 33% were below allowances f o r  calcium, 

10 t o  12  years o u  There were 21 male and female subjects,  A l l  
of t h e  sub.iects or  100% were below allowances f o r  f a t .  iron,  vitamin A ,  
riboflavin; and ascorbic acid, 80%. of t h e  subjects were beiow allowances 
f o r  phosphorus and riboflavin,  76% o f ' t h e  subjects  were below allowarices , ' 

f o r  calor ies  and 71% were below allowances f o r  niacin. 67% of t h e  subjects  
were b20w allowances f o r  protein and 52% of t h e  subjects were below . . 
allowances f o r  calcium, 

111. m m  

13 t o  15 years o a  There were 7 subjects. 100% or a l l  of t he  
subjects were below allowames f o r  f a t ,  vitamin A, t h i a h e ,  r iboflavin,  
niacin, and ascorbic acid. 86% of t he  subjects were below allowances 
f o r  calor ies  and protein;  85% were below 'allowances f o r  p'hosphorus and 
iron. 56% were below allowances f o r .  calcium. . . 

16 t o  20 years cf age There were 7 subjects,  l C O %  or a l l  of t h e  
subjects were below allowances f o r  calories,  protein, f a t ,  iron, vstamin 
A, thiamine, r iboflavin,  niacin and ascorbic acid, 71% of t he  subjects 
were below allowances f o r  phosphorus and 28% of t h e  subjects were above 
allowances. 

21 t o  60 years of age There were 75 subjects. 100% or a l l  of t h e  
subjects we2e below allowances for  f a t ,  r iboflavin,  and ascorbic acid,  
97% of the subjects were below allowances f o r  i ron and vitamin A, 72% 
of t he  subjects were below allowances f o r  niacin, and 70% f o r  calories,  
68% of the  subjects were below allobiances for  phosphorus and 60% were 
below allowances f o r  thiamine, 45% were below allowances f o r  protein and 
29% were below all-owances f o r  calcium. 



. ., 
61. t o  704yeairs of age There were 12 subjects. 100% or  a l l o f  the --.- 

subjects were below NRC allo>~ances f o r  f a t ,  vitamj-n A, riboflavin, and 
ascorbic :acid,. 88% of t h e  ' subjects  ,were below &lowances f o r  iron.  58g. 
of the ' , subjects  . . were. (below NRC allowances f o r  r o t e i n ,  ph&phorus, and 
niacin,  50% o f  ' the  siib jects  were beiaw allowances. f o r  ca lor ies  a@ . . . 

thiamine..' 8% of the  subjects  were below allowances f o r  calcium. 

Female sub.iects 
. . . . . .  . .  ,, , . .  . . 

 able 18 iumtnarizes . . t h e  da i ly  q u a t i t i e s  of v a r i b ~ s :  n i t ~ i e t i t s  pep , , ,. 

'person and comparison withNationa1 Research cbunci l  Allowances . fo r  female 
'subjects. of  dot,' Truk Dis t r ic t ,  ~ a r o l i n e  Islands.. . . . . . . . . .  

. . 

There were '117 female subjects as f oil ow^: 1 2  females between 13 
'. 

and 15 y e a r s o f  age; 12 femaies between 16. through 20 .years of. age; 56 . . , ,  

females between the  ages of 21 through 60 years of age; 10 females, 61  
years and over;. and 27 l ac t a t i ng  women, . . 

. . . .  . 
. . . . . . 

 heavera age intakes, NRC allowances, percent of allowances,, percent 
of subjects.  below allowances f o r  calories,. protein, f,at, calcium, phosphorus, 
vZtaminA, . t ,h iagne ,  . riboflavin,  niacin, and ascorbic  acid a r e  given i n  
Table. 1%. 

. . . . 

. .  . . . 

. 13 t b  1 5  years of .a& ' There were 12 subjects. 100% o r . a l i  of t h e  
subjects were below allowances f o r  f a t ,  iron, vitamin A> riboflavin,  and 
ascorb:ic. acid.' 75% of the subjects  were below dlowances for  niacin. .67$ 
of the'subjects.were below allowances for  calories,. ,  58% o f t h e  subjects 
were below allowances f o r  phosphorus and 50% were belowa.1lowances f o r  
protein, 41% of t h e  subjec.ts were below allowances f o r  thiamine and 33% 
were below allowances f o r  calcium, 

16 t o  20 years of age There were 12 subjects. 100% or  a l i  of the 
subjects werelbelow allowances f o r  f a t ,  i ron ,v i tamin  A, r ibof lavin and 
ascorbic acido 83% of t h e  subjects were below allowances f o r  niacin,  '75% 
of the subjects were below' allowances f o r  thiamine and phosphorus. 67%. o f .  
t he  subjects were beiow allowances f o r  protein. 58%. of t he  subjects were 
below allowances f o r  calor ies  and 25% of the ,  subjects were below allowances- 
f o r  calcium, 

. . 

. 2 l ' t o  boyears  of age ' There were six subjects. 106% or a l l  of 
t he  subjectswere b e l o w ~ k  allowances for  f a t ,  vitamin A,. and ascorbic 
acid. 94% were belor; allowances f ~ r  iron and. r iboflavin. .  66% were below , 

allowances for  phosphorus, and 53% were below allowances f o r  niacin. 
46% were below allowances f o r  niacin. 46% were below allowances f o r  
calor ies  and 42% were below a l lownces  f o r  thiamine. 36% were below 
allowances for  protein and 25% were below allowances f o r  calcium. 

61 t o  70 years of alze There were t e n  s u b j e ~ ~ s .  100% or  a l l  of the  
subjects were below allowances f o r  f a t ,  vitamin A ,  r iboflavin and ascorbic 
acid.. 90% of t he  subjects were below allowances for  iron. 70% of t he  
subjects were beiow allowances f o r  phosphorus an8 60% .,were below allowances 



Table 18. 

Dietary Study - Udot, gruk g i s t r i c t ,  Baroline &lands. 

Summary of Laily Luantit ies of Various i h t r&n t s  
per Person and Comparison with National Eesearch Coilncil Allowmces . 

:' by &ry i%urai 

Females 
13 t o  15 y e u s  ( l 2 p  

Avera"e intake 
NiiC allo.mnces 
;d of allowances 
,& cf subjects bdow 

allowances 
16 t o  20 years 

Average intake 
(12) 

N;?C allowances 
$ of allowances 
$ of subjects below ... 

allowances' ,, . . , 

2 1  t o  60 years i56) 
Average intake 
NiiC allowances 
P ~f allowances 
% of subjects below 

allowances 

61  t o  70 years 
-vdra,je intake 

(10) 

NRC allowances 
p of allowances 
,6 of subjects below 

allowances 

Ilactating women (27) 
Average intake 
IVBC allowances 
$ of allowances 
$ of subjects below 

allowances * Figure in'( ) ind ica te  nmber  df subjects studied, 



:for 'riiacin. 50% of t he  subjects were below allowances f o r  calor ies ,  
protein  and thiamine. 20% were below allowances f o r  calcium, 

Lactating w o r n  There were 27 subjects. 100% or a l l  of t h e  subjects 
were below NRC allowances for  f a t ,  iron,  vitarnin A, r ibof lavin and 
ascorbic acid. 89% of t h e  subjects were below allowances f o r  calor ies  
and 88% were below allowances f o r  niacin. 85% of t he  subjects were below 
allowances f o r  protein and 81'ib were below allowances for phosphorus, 
77% of the subjects were below allowances for  thiamine and &8% were 
below allowances for  calcium, 

Classi f icat ion 'of  averages of nu t r ien t  intake &re la t ion  t o  NRC Recommended 
Dietary Allowances - 

Table 19 gives the c l a s s i f i ca t ion  of averages of nutr ient  intake 
of 290 Trukese of Udot, Caroline Islands, i n  r e l a t i on  t o  NRC Recommended 
Dietary Allowances. Class i f icat ion of average intake i s  given a s  percentage 
of NRC Reconmended Dietary Allowances. 

For calor ies ,  protein, calcium, and thiamine the  grea tes t  number 
of average intakes were i n  t he  group which was 90 t o  100% of t he  NiG Recom- 
mended Dietary Allowances, 

Class i f icat ion of Averages of Nutrient Intake of 290 Trukesc of 
Udot, Caroline Islands i n  Rclation t o  NRC Recommended Dictary Allowances. 

Class i f icat ion of Average Intake a s  
Percentage of NRC ~ecox~nended Dietary Allowances 

by iv.ary iturai 

90-100 70-89 Under 
Percent Percent 70 h r c c n t  

Calories 123 56 111 

Protein 

Fat 

Calcium 

Phosphorus 
Iron 

Vitamin A 
Thiamine 

diboflavin 
Niacin 
Ascorbic Acid 



For f a t ,  phosphorus, iron, vitamin A, riboflavin, niacin, and 
ascorbic acid the greates t  number of average intakes were i n  the group 
which was under 70% of NRC Recommended Dietary Alloviances. 

L i t t l e  i s  known about the physiological requirements of the 
Trukese f o r  various nutrients.  

I n  order t o  have some data on body s izes  of Trukese, 282 male 
and female Trukese, from the ages of 1 through 70 years, par t ic ipants  i n  
t h i s  die tary survey, were weighed and measured by the author. 

. Table 20 shows the weights and heights of 282 male and female 
subjects from 1 year through 70 years of age. The weighes are given i n  
pounds showing the range and average; heights are given i n  inches showing 
the range and average. 

The average weights of Trukese were compared with average weights 
of Americans of the same age group t o  obtain the difference between 
T rukese and Arne ricans. 

Table 2 1  shows the difference belmeen average body weights of 
Trukese and h e r i a a n  subjects of the  same.age group. 

Trukese subjects had smaller body s izes  when compared with 
American subjects of the same age group, with the exception of females 2 1  
years and over, where the average weight f o r  Trukese females was two 
pounds heavier than the average weight for,American females. 

CALORIES 

. . . Caloric requirements, using the FA0 formula f o r  calculating: ... 
these requirements, would be similar t o  the calculated values for  Marshallese 
a s  the body s izes  of the Trukese are  very much l i ke  the ibtarshallese and 
the mean temperature of Truk i s  the same as  tha t  of the Narshall Islands. 
For d e t a i l s  see section under Discussion i n  t he  Nutri t ion Study of the  
Marshall Islands. 
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. / ;  , : 'Tkl j le  20. . . .  . . . . . .  ., . . .  . . 

. i . . . . .  ' . :. . . . . : 
.geights and Heights o f  ?,rukesc. . . . . . . .  Subjects.  .. c . . "  . . ,.. . . 

Age .Sex Number of Weight (pounds) Heiirht (inches ) 
( ~ r s . )  subjects Range ,Average Range Average - -- - 
1-3 .. M .  . . .  17  20-30 25 . . 22-30 

F . ,  15 : 20-30 25 : .  22-30.. : . 27 
27 

98 , : ' A . 55-63 
l o o  . . 50-60 

. . . .  . . .  : . . . . .  . . 
Table . 21. . . . .  .. ,, 

. ,. 
. . . . . .  , . :  Comparison of  Average, &ights of.  T&kese d t h  Weights, o f  

Americans Given f o r  Each Age ' ~ r o u ~  i n  the Table of 
Recommended Daily Ulowances, National Research Council. 

Weights of Americans Weights of Trukese i)iff&renc$' 
A m  aroup - deight i n  Pounds . N e i ~ h t  i n  Pounds . i n  Pounds 

. ' : 1 t o  '3 . 27 ~ : '  2 5 . ~  . :  
. -2. . : .  . , , . . . 

& , t o  6 '  . ' 4 2  30 -12 '. ', 
- .  : :  , . . ,. . , .  , . 

7 t o 9  . . 58. 49. . . .  . . . .  -.9 . :. 
. . . . . . .  

1 0  to  12 78 77 . . ,.a,. :,, 

1 3  t o  15 ( g i r l s )  108 100 -8 

16 t o  20 (&Is) 122 121 -1 
13 t o  15 (boys) 108 100 -8 
16  t o  20 ( b o p )  l41 133 -8 

21 and over 
(f m a l e s  ) 123 125 f 2  

21 and over (males) 154 138 -16 
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FOOD ITEiG COI\EH~NLY CONSUifiED BY TRIKESE STUDIED I N  THIS DIETARY SURVEY 

TRUKESE 

1. BREADS Pinaurra 

2 .  ;ERE& AND CEREAL DISIES Rais 

3. CRACKERS 

4. FISH, CRUSTACEA, PLND SIi5ILhR FOODS 

TRUKESE ENGLISH 

A s  P a r r o t  f i s h  

Boro 

Bula 

Eni  

i i rasse  

Surgeon f i s h  (Tang) 

Sea Bass 

F ide Snappe r 

Ikechon 

Kinf ou 

Wrasse 

Sea Bass 

Meigyogyo Tr igge r  F i s h  

Petu 

Puna 

Damsel Fish,  
Sergeant  Major, 
S q u i r r e l  F i sh  
o r  So ld ie r  F i s h  

Ootopus 

Bivalves found i n  
mangrove s~vamp s 

iNacke r e 1  

Surgeon F i sh  (Tang) 

ENGLISH 

Bread, white  

Rioe, boi led,  
white  

Crackers,  soda 

SCIENTIFIC. 

F a ~ i l y  Labridae 

Naso L i t u r a t u s  

Cephalopholis 
Argus (Bloch) 

Family Lutjanidae 
(genus Lutjanus)  . : .  

Family Labridae 

Epinephelus macro- 
s p i l o s  (?) 

P a n i l y  B a l i s t i d a e  o r  
iionacanthidae 

Siganus Ros t r a tus  

Contains seve ra l  
spec ie s  belonging at  
l e a s t  t o  t h e  f a m i l i a r  
Pomcent r idae  and 
Holocentridae 

Octopus (Octopus) 
sp. (probably 0. o. 
cyanea) 

# 
Luoina edentu la  (Linne) 

Family Acanthuridae 



Tsufu 

5. FRUITS 
.A< 

. . 
EX GTJ S K SCIENTIFIC. . 

. : .. Sardines, s m a l l  A c lupeid  f i s h ,  

. . .  probably of t h e  
genus Harerg u l a  

Soorpion F i s h  Family Scorpaenidae 

Clam Hippopus hippopus 

Clam Tridacna sp. (probably 
T. crocea)  

Pa r ro t  F i s h  Family Scar idae  

TRUKESE ENGLISH 

Utsu Bananas, raw and cooked 

N a i m i s  Limes 

Painape r Pineapple 

Sasaf Soursop 

Mangko jlangoe s 

Sennia Vlatermelon 

Kurukur Orange 

Kippwau Papaya 

6. MEATS, FRESH 

Pik  P i g  

Chuko Chicken 
Chicken soup 

7. NEAT, SAUSAGE AND SIXILAR PRODUCTS 

9. NUTS Nu 

Frankfu r t e r s  

Evaporated milk f o r  i n f a n t s  

Coconut f l u i d  from t h e  
immature nut  

Taka Meat from mature co'conut 

Meat o f t en  c a l l e d  spoon 
meat from immature coconuts 



O t  o r  chofar  Embryo of the  
sprouting coconut 

lnio Sugar cane 

Suke Sugar, white, r e f ined  

Kon 

Ainbat mei 

Aponau 

Matun 

Ror o r  opou 

Eme s i f  i c h  

Kamuti 

Rvotei ton 

Breadfru i t ,  steamed and . . , . 

pounded i n t o  a loaf  . . .  .. . . .  . 

, 

Breadfrui t ,  boi led  .. . . 

Breadfrui t ,  baked 

Breadfrui t ,  steamed, pounded 
and coconut milk added 

Breadfrui t ,  roasted, charred, 
s k i n  scraped off  and baked i n  
coconut milk 

Breadfrui t ,  steamed, pounded 
and coconut o i l  added 

Potato, sweet 

Potato, white 

12. ~~SCELLP.rnOUS 

Kof i Coffee 

T i  Tea 

Miso soup 

BREADFRUIT AND TARO SEASON 

Bulk of the  b r e a d f r u i t  crop i s  obtained during t h e  main ha rves t  
season from July t o  September. During t h i s  season, t h e  surplus  i s  s to red  
as  fermented b readf ru i t ,  "apot". 

lhikoch,  a  v a r i e t y  of b r e a d f r u i t ,  i s  harvested i n  October. 
Meikooh, sawan, and Meiyon a r e  in  season from the  middle of December un- 
til t h e  middle of January and i n  good years  u n t i l  middle of February. 



Root crops such a s  p q a  (Cyrtosperma,c~drnissonis), t a ro  o r  -- 
oni (Colocasia esculenta) and driiand t a ro  or ka (Colocasia macrorrhiza) 

. . .  - 
and tLpioca are  cult ivated a l l  year round,. . . . 

. . ,  . 
. . . . 

REC 0R'i:iiiENDATIONS 

See section under Recommendations Based on Dietary Studies i n  
the Nutrition Study of the Marshall Islands. 

Seven-day dietary records of 290 Trukese of Udot, Truk Dis t r ic t ,  
Caroline Islands, from the ages of one t o  70 years of age were studied f o r  
dai ly  quant i t ies  of calor ies ,  protein,  f a t ,  calcium, phosphorus, iron, 
Vitamin A, thiamine, riboflavin, niacin and ascorbic acid. These f igures  
were then compared with National Research council allowances. 

Taking the tokai group of 290 subjects.,:the following r e s u l t s  
were obtained when dai ly  intakes were compared with NRC allowances: 

. . .  , .  . . . , , .  

1. Calories: 186 subjects o r  64% were below NIiC allowances 
and 104 subjeots or  36% were above NRC allowances. 

. .  . . . .  .. 
, i . . 

; 2  Protein: 162 subjects or  56% were below allowances and 128 
or 44% were above NRC allvflanoes. 

' 8 ,  Fat;': 188 subjects or  99% were be.low:NRC allowances and two 
subjects or  1% were above allowances* 

4. Calcium: 97 subjects or  33% were below al.lowances and 193 
subjects o r  67% were above NRC allowances. 

. . . . .  . .  , 
5. Phosphorus: 212  subjects o r  73% were below hRC allowances 

and 78 subjects o r  27$were above NRC allowances. 
. .  . . 

6, Iron: 282 subjects o r  97% mere belav NRC allowances and 
eight subjects o r  3% were above NRC allowances, 

7. Vitamin A: 287 subjects o r  99% were below NRC allvdiances 
and three subjects or  l%were above NRC allowanoes, 

8. Thiamine: 170 subjects or  58% were below allowances and 
120 subjects o r  42% were above NRC allowances. 

9. Riboflavin: 288 subjects o r  99% were below NRC allowances 
and two subjects o r  1% were above NXC allowancesa '. 

, 

. . 

10. Niacin: 197 subjects o r  68%were held NRC allowances and 
93 subjects o r  32% were above NRC allowancese 

. . . . 
.. . 

11. A&orbio 'Aoid: 289 subjects or ,999 were below NRC allowances 
and one subject or  l $ b a s  aboae NRC allowances, 
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PART I11 

A CGMP.4RATIVS STUDY OF THE NUTRIENT INTAKES OF THE 
NARSHALLESE OF idAJURG .VILLAGE$ GARSHALL ISLMJDS, AND THE 

TRUKESE OF UDOT, TRUK DISTRICT, CAROLINE ISLANDS 
.: , . 

PURPOSE: To qompare the nu t r ien t  intakes of the Marshallese of Majuro 
-,Marshall Islands, a "low" island; 'and the nu t r ien t  intakes of 
the Trukese of Udot, Truk ~ i s t r i c t ,  Caroline Islands, a "high" island. 

, . 

PROCEDURE: As given i n  section f o r  the Marshall Islands and the Caroline 
Islands. 

RESULTS 
, . 

Table , "2sukar izes  the  da i ly  quantities of various n u t r i e n t s '  . 

per person and comparison with National Research Counoil a l lowan~es  of the 
Marshallese children of Majuro Village, Idarshall Islands and the Trukebe- 
bhildren: of Udot, Caroline Islands. . . , . 

There were 120 children. Ages 1 t o  3 years: Xarshallose, 24; 
T~-ukese;~.12~ :Ages 4 t o  6 years: iVIaarshallese, 12; Trukese, 21, Ages 7' 
t o  9 years: I&arshallese, 6; Trukese, 18. Ages 10 t o  1 2  years: Marihallese 
6: Trukese, 21. 

. .. 
<, 

The average :intakes', NliC allowances, percent of allowance, per- 
cent of subjects below allowances, f o r  calories,  protein, f a t ,  calcium$. 
phosphorus, vitamin A, thiamine, riboflavin, niaqin, and ascorbic acid . : 
are  given i n  Tab16 22; 

T. .. CHILDREN 
. . 

1 t o  3 years of age I n  comparing the Marshallese and the Trukese 
of t h i s  ace croup, f o r  the Marshallese. a greater percentage of sub.jects - -  . - 
&re' bklbv; ailowances f o r  a l l  nu t r ien ts  except niaoin. FOG the ~ r u k e s e ,  
a greater percentage were below allowances f o r  fat,,  phosphorus, iron, 
vitamin A, r iboflavin and ascorbic acid. For protein and niacin almost 
half  of the subjects were above and half  below 'NRC allowanoes. For oalcium, 
it was. evenly divided between those::above and those below allowances, . '  

4 t o  6 years of age For the Bdarshallese, a greater percentage of 
the subjects were below allowances f o r  a l l  nutr ients  except iron and 
niacin. For the Trukese, a greater percentage of the subjects were below 
alloviances f o r  a l l  nutr ients  except calcium and thiamine. Caloric and 
niaoin intakes were divided with almost half of the subjeots above and 
half below allowances. 

7 t o  9 years of age , For the i$a~shal lese ,  a greater percentage of t he  
subjects were below allowances f o r  a l l  nutr ients  except niacin. The per- 
centage f o r  protein and f o r  iron were. divided with half of the subjects 
above and half  below allowances. F'pr. the Trukese, a greater percentage 
of the subjects were below a l lov?ahoes , f~r  a l l  nutr ients  except calcium and 
niacin. 



Table 22. 

Swmaryof da i ly  @an t i t i e s  of Various i'dutrients pi? Person 
of the Marshallike, Majuro Wilia-e, &r+hail I s & d s  ,nd the: Truliese, Udot, 

. . CarOrine . Islarids . and : '  Co&parisons . w i t h ' ~ a t i o n a 1  . . .  *teseai-ch Council U;Liowanclcs. : .; 
. . . . by &.ry 8Iur2.i 

. . . . 
. . 

. . .  Cs..7..d.-. . Pro- Cal- Phos- V i t a -  : 2 -  &bq- -.1Ea- Ascor- 
- -.- ~ S e s  . t e i n  F a  a phorus I r ~ n i n  . . . .  A - h e  flavin tin. bic  &id 

. . . . .  . , g,. ; .ab%., i.u,:..;rncgo i n +  I&*' Children (male a&. female ) . . .  . . ; .  
1 t o '  3 :years . . 

baarshaU.Islands (211" - .  
Aver-gc intake -623 . . 26 13 
NRC &loiiances : 1200 40 33 
% s f  alioviances . . 68'  65 . 39 
j~ of iub jec t s  below 

allow?&x.zs 
. . .  . . 92 $8 , 96 

, . 
Caroline .Islends ( 1 2 )  . . . . .  . ,- 

i .. 
5 .:- 1303, ;@;: 8 

lii3C:alloiiances 1200" 40 - 33 
#%:of illnwcmces .' ,109.. : ' 95 . ; . yc 
$ of subjects b&w . . : . . 

. . .  a&Low+nces .. .!. . ... i2:.: 

. . . . 58 ' 100 

- .. 
~ a r o l i n e  :l&nds. (&j.. 1. 
Average : intake . . 

- NiIC allow+ces 
/J of allowances '. . ' .  

:p  of subjects below: . . . .  : 
dllzwances . 

. . . .  

6 , l4Ok. 503 409 11' . 20 
7 2000 600 900 ' 6 35 

.86 7O 84 45 180. 57 
. . .  

62 83 . 75 96 33 83 I.. 

100 2-00 34 92 58 100 



7 t o  9 years 
IuIarshall Islands (6) 

Aser3ge in t jke  
NiIC d l o i ~ a n c s s  
iY; of 'allowances. 
$ of subjects behw 

dlloWanccs 
: . . 

Caroline Islands ~18) 
Avsrage intcke 
8gC ellowancas 
$ of allowmcss 
R of subjoCts. below 

allowances 

1 0  t o  12 :{ears 
e r s h a l l  islands (6)  . ~ 

Liverase i i t a k s  
N d C  allowances 
A of allowances 
2 of subjects below 

allowances 

Caroline Islands (21) 
Average intake . . 

N3C allowances . . 

+ of illowanccs ' . 

;b of subjects belcw "' 

.: : alloimncss .. 

. . . .. 

12'69 
2000 .. 

63 

100 :: 

1913 
2000 

9 6  

61  

1577 
2500 

63 

LOO 

1948 
2500 

7 7  . 
. . .  

, 76. 
. . 

17 2.463 9U 
69 1200 1200 
25 121  76 

LOO 52 80 

* Figures i n  ( ) indicate  number of subjects studied. 



10 t o  1 2  years of ape For the Marshallese, a greater percentage -...-*. -- ---* .--*a- , . of the subjects were below allowances f o r  a l l  nu t r ien ts  except niacin. 
For the ~ r i k e s e ,  a greater percentage of subjects were below'allowances . , 

f o r  a l l  nu t r ien ts  except calcium, For calciun almost half df the subjeats. 
were below allowances and half were above allowanoes. 

Table 23 summarizes the dai ly  quant i t ies  of various nutr ients  
per porson and coinparison "vith Kakional Research Council all'owance s of 
the Harshallese males of Majuro Village, darsha l l  Islands and the Trukese 
males of Udot, Caroline Islands. 

, . 

There were 147 males* Ages 13 t o  15 years: ~ a r s h a l l e s e ,  3 
Trukese, 7. Ages 16 t o  20 years: Uarshallese, 2; Trukese, 7$ Ages 2'1 . . 

t o  60 years: Ivfarshallese, 33; Trukese, 75. Ages 61 t o  70 years: 
. . . .  . 1 : 

Narshallese, 83 Truk.e se, 12, , . 

The average intakes, NRC allowances, percent of allo'wances, 
percent of subjects below allowancesi f o r  oalories, protein, f a t ,  calcium, 
phosphorus, .vit&in:A, thiamine, riboflavin, niacin and ascorbic acid are  

< 
given i n  Tabie 23.  . . . . 

13 t o  15 years of age For the Marshallese,, a greater  percentage 
of the subjects were belo; all'ov?anoes f o r  a l l  nutr ients .  For the Trukese,: 
a greater percentage of subjects were below allowances f o r  a11 nut r ien ts .  
except calcium. Almost one half  of the subjects were below allowances 
and one half were abme allowances f o r  calcium; . . , . . . 

. . 
16 t o  20 years For the Marshallese, a greater  porcentage of the  

subjeots were b e l G  allowanoes f o r  a l l  nu t r ien ts  except protein, phosphorus, 
iron, vitamin A, thiamine andniadin.  For a l l  these nufrients,  one half 

- o f  the subjects were below allowances and one half were above allowances, 
For the Trukese, a greater percentage of the subjects were below allowances 
f o r  a l l  nutr ients  except Lalcium, 

2 1  t o  60 years of age For the Marshallese, a greater percentage , 

of the sub jec t s~vvesa~be lov~ . , a l lowan~es  f o r  a l l  nutr ients ,  F o r t h e  Trultese, 
a greater of the  subjects were below allowances f o r  a l l  nutr:ionts 

. , 
except protein and calcium, 

61 t o  70 - years of age For the Marshallese, a greater  percentage 
of the subjects were beiow allowances f o r  a l l  n > ~ t r i e n t s  except niacin4 
For the Trukese, a greater ghrcentage of the subjecbs were below allowance's 
f o r  f a t ,  iron, vitamin A, riboflavin, and ascorbic acid,  Almost one half  
of the subjects :wgre below allowanoes and one half  were above allowanoes 
f o r  protein, phosphorus, thi,amine, and niacin. For calories,  one half 
were below and one half abofepC'allowandesk'  . . .  . . . . 

. . . .  . . . , . 

Table 2 4  summarizes: the d a i l y  of various nu t r ien ts  
per person and comparison with National Research Counoil ailowances of 
the Marshallese females of bhjuro .Village, Narshall Islands, and the- . . 

.. . . . Trukese females of Udot, Carolirie Islands,  



Table 23. - . . .. . . . . .  . 
Summiry of D& &an t i t i e s  df Various I h t r i e n t s  psr Person 

of the Marshailese, Fijuro Village, Earshall. Islands and the Tmkese, Udot, 
Caroline Isiands and C o q u i s o n s  with Nntio;-~i &search Council Allowar~cds. 

.. by Mag Uurai 
..-.. ~.-4- -. -- 

Cab- Pro- - Phos- V i t a -  a -  &ibo- 8 . -  Ascor- 
r i e s  t e i n .  F cium p h . c _ c ~ ~ g o r ?  ,min h mine a a v i n  c in  . bic  Acid 

&. @.. I&%. un; a. hi. 
.. . 

13 t o  1 5  years 
Marshall lslands (3 )it 

Avera~e intake 
NRC dlo$:ances 

'nces n of s.upwt, 
p of s u b ~ k c t s  below 

, .  dloyancbs . . 
. i a r o l i n e  ~ s l a n d s  ( j j 

Averade intake 
I!KC allowances 
,A of alloiianccs ,, . 
$ of subjects be1Sw 

allowarices '. 
. .  . 

1 6  t o  20 ye-aE 
l k r s h a l l  Islads (33) 

nvzrage intake 
NBC allowancss 
$ of clloiiances 
% of subjects below 

allowances 
Caroline Islands (7) 

Average intake 
gi?C allowances 
$ of al1owan~os 

of subjects  below 
jL10wances- . .. . . ' 100 . . ioo: . LOO .' 28 71 . LOO 100 " 1.00 ' : icb 100  GO l 



. . .  ... - ., . . . . - ---- ~-- .. - --.- . 

. . Calo- Pro- Gal- Phos- Vita- Thiz- Fiibo- Nia- iascor- 
. . . . . .  -. r i e s  t e i n - F a t  cium phjrus i ron  m i n  A mino _ f & a u f ~ ~ i n  b i c  ac id  

21 t o  60 years : . . 
Narshall Islands (33 ) 
- -  Average intakc- 

NiiC al10~i~nc:s 
,% of allowqlccs 
& of subjFcts b low 

allow~ncug 

Caroline ~ s l & d s  (75) 
Avdra,c int,nkc 
NX allowances 
4 of aiiawances , . 

$ of subdccts below 
- allowances .. 

61. t o  70 years . .  . 
MiirshCi Islands ( 8  ) 

Average intskc 
. N X '  a U o w a ~ c ~ s .  
ji of allorvancas 
;b of subjects below 

. . LXLlowances 
. . . .  

Caroiine & a d s  (12) 
Avorage intakc 

. . .  ?GG. & ~ ~ J ~ L C W  . . 

i of allowanws 
%..of, subjects. b c l w  . . - .  

allowances 

. . 

W 9  
3.000 

49 

100 

24?1 
3000 

82 
. . 

70 
. . 

1202 
2400 
, .54 

ioo 

2545 
2400 
106 

50 

g .  gpl. mg. mg m g . .  i,U. iacg . -- - - - - - - 
. . 

54 24 390 744 10 ' 1307 944 
70 83 1000 1320 12 5CUO 1500 
7? 29 39 56 83 26 63 

mcg. Q. - - - 
726 13 14 

, .. . . . .  . . .  . . 

Figures i n  ( ) indicate  nwb-r of subjects studied. ,' 



There were 180 females. Ages 13 t o  15 years: Marshallese, 3; 
Trukese, 1 2 *  Ages 16 t o  20 years: Marshallese, 4; Trukese, 12, Ages 
21 t o  60 years* &larshallese, 36; Trukese, 56. Ages 61 t o  70 years: 
~Uarshallese, 9: Trukese, 10. Lactating women: Narshalle se, 11: Trulcese, 
27. 

The average intakes, NRC allowancesl percent of allowances, 
percent of subjects below allowances, f o r  calories,  protein, f a t ,  calcium, 
phosphorus, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid 
are given i n  Table 24. 

111. FEMALES 

13 t o  15 years of age For the Narshallese, a greater percentage --.--.- 
of su-were helm allovianoes f o r  a l l  nutr ients ,  For the Trukese, 
a greater percentage of subjects were below allowances f o r  a l l  nu t r ien ts  
except calcium and thiamine. For phosphoru$,almosi; one half of the 
subjects were above and one half below allowances. For protein, one h a l f  
were below and one half  above BRC allowances, 

16 t o  20 gears of age For the Marshallese, a greater percentage 
of subjeots were below allowances f o r  a l l  nutr ients  except phosphorus and 
iron where one half  of the subjects were above and one half below allowances. 
For the Trukese, a greater percentage of subjects were below allowances 
f o r  a l l  nutr ients  except calciwn, For calories,  about one half  of the sub- 
jects  were below allowances and one half were above allowances. 

21 t o  60 years of age For the Narshallese, a greater  percentage of --- 
subjects were below allowances f o r  a l l  nu t r ien ts  except niacin. For the 
Trukese, a greater percentage of subjects were below allowances f o r  a l l  
nutr ients  except calor ies ,  protein, calcium and thiamine. Almost a half  
of the subjeots were below allowances and one half  were above allowances 
f o r  niacin,  

61 t o  70 pears of age For the Narshallese, a greater percentage 
of subjeots were below allowances f o r  a l l  nu t r ien ts  except niacin. For 
the Trukese, a greater percentage of subjeats were below allowances f o r  
f a t ,  phosphorus, iron, vitamin A, riboflavin, niacin and asoorbio acid, 
One half of the subjects were below and one half  above allowances f o r  
calories,  protein, and thiamine. 

Lactating women For the Marshallese, a greater  percentage of sub- 
jects  were below allowanoes f o r  a l l  nutr ients  except niacin,  For the 
Trukese, a greater percentage of the subjects were below allcwances for  
a l l  nutr ients  exoept oalciun. 
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- 
Calo- . Pro- Cal- Ehos- Vita- Thia- Ihibo- iUia- Ascor- 
r i e s  . t e i n  F& cium phoru6 Iron min da mine f l av in  c i n  bic  Acid 

. . - 
21 t o  60 years . . 

. a. a. ' %. pig. . & m c g .  =. a~., 
Earsha l l  islands (36) 3s. 

Av-ra ; intake 1365 ' ,  kc 23 363 661 - 1 0  15% 809 648 . ' 1 2  
NRC &owances 67 1000 1320 1 2  50CO 1200 A500 : 1 2  13 
,a of a i l~wances  "0° 57 78 3& - 36 . 50 83 30 67 ' 43 - 100 ?O 

18 
of subj. b l o w  allow. 97 72 97 100 97 67 89 86 100 , 47 97 

Carolinc Islands (56 j 
Average intake 2531 76 16  2690 1254 6 12-96 1505 803 ll 
NITS dilow~ncos 2400 60 6 7 ' 1 0 ~ 0  1320 12  5000 i200 1500 . 12 

ll. 
,& of allowances 105 126 269 50 26 125 a0 
p of subj. below allow. 46 36 100 . 25 94 100 42 94 100 54 J$ 1 6  

6 1  t o  70 years 
i tarshzl l  Islznds (9 j 

Ava-age intake . 1197 : . 38 . 19 375 582 ii 1375 683 550 13 
iV&C allowances :2000 - 60.. 56 1000 1320 12  5 0 ~ 0  1000 1500 i G  
p of allowancas . :  60 :. : 6 3  34 37 44 92 27 68 37 100 

,Q of subj. below a l lox ,  1 0 0 : - : 7 8  100 100 1CO 78 89 89 100 44 
Caroline Islands (10) 
Uvera e intake :2&66 66 19  2886 i284 7 732 1151 797 11 
N2C a%owances 2000 60 56 1030 1320 1 2  5020 1000 1500 10  
p of allowances ' .  123 U.0 34 289 97 58 15 115 53 110 
P of--subj. ibelow allow. 50 50 100 20 70 90 100 50 1 0 0  63 

Lact&ting >doom& 
&rsh&U I G r i d s  (2 j 

Avivjrage intake.' 1695 62 27 466 81r0 1 2  a 9 9  876 786 1 6  
NEiC allowances 3000 ., 1 0 0  83 . 2000 1800. 1 5  8000 1500 3UOO 
,a of allowances . . .. 56 62 32 23 47.. 80. 31 58 26 107 

15 
P of subj  . below ~ l l o w .  . 130 100 100 100 1p - 73 91  91 100 45 

Caroline lslands (27) 
Avirage intakc 2200 74 16  2686 i2U6 6 986 1389 707 10  
NRC allowances . ,3000 100 83 2000 1800 . 15 -8000 1 3 ~ 0  301.0 
fi of a l lomnces 73 74 '. 19  131 67 40 1 2  7 3 .  a' 67 

15 

,a of subj. balow allow. 89 85 100 48 ' 81 100 100 77 100 88 

* Figures i n  ( ) indicate n u b e r  of subjects  sLudicd. 



C 
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Table 25 gives the c l a s s i f i ca t ion  oE averages of nutr ient  in- 
take of 161 Marshallese subjects and 290 Trukese subjects i n  re la t ion  t o  
NKC Recommended Dietary Allowances. Class i f icat ion of average intake i s  
given a s  percentage of NRC d ie t a ry  allowances. The number of individuals 
i n  each group i s  given a s  percentage of subjects studied, 

. , 

1. Calories: 4% of the Xarshallese and 43%'of the  Trukese 
were i n  the 90 t o  100% group. 18% of the Narshallese and 19% of the 
Trukese were i n  the 70 t o  89% group i n  relakion t o  NRC recommended ; 
allowances. 78% o f  the I~Iarshallese and 38% of the Trukese were i n  the . . 
under 70% group. 

( -  2. Protein: 29% of t h e  Xarshallese and 52% of the Trukese . : 

were i n  the 90 t o  100% group, and 2'7% 'of the Marshall'ese and 19%-of the 
Trukese were i n  the 70 t o  89% group. 44% o'f the Marshallese an'd '29% of : 

the  Trukese were i n  the under 70% groups 

3, Fat: 3% of the iviarshallese and 2% of the Trukese were i n  
the 90 t o  100% group; while 2% of the Narshallese and 3% of the Trukeoe 
were i n  t h e  70 t o  89%. group. 9 5 %  of Vokh Marshalleseand Trukese were:. 
i n  the under 70% group i n  r e l a t i on  t o  NRC. recommended allowance s . 

4: ~ a l c h n :  2% of the Marshaliese and 68% of the Trykese 
were i n  the  90 t o  100% group; while 3% of the Marshallese and 7% of the. 
Trukese were i n  the 70 t o  89% group; and 95% of the Narshallese and 25% 
of the  Trukese were i n  the  under 70% group i n  re la t ion  t o  NRC reooqended ' . . 
allowances. . . 

5. Phosphorus: 8% of the  Marshallese and 36% of the Trukese . , 

were i n  the 90 t o  100% group; 9% of the Marshallese- and 20% of the  : 
Trukese were i n  the 70 t o  89% group; while 83% of the Marshallese and 44% 
of the Trukese were i n  the under 70% group i n  re la t ion  t o  NRC recommended 

. . allowances. . . . _  . < . 
. : , , 

. . 
6. Iron: 42% of the Uarshallese and 4% of the Trukesa were 

i n  the 90 t o  100% group; 20% of the Marshallese and 11% of the Trukese 
+re  i n  the 70 t o  89% group;:while 38% of the Marshallese and 85% of the 
Trukese were i n  the under 70% group i n  re la t ion  t o  NRO recommended , 
allowances. 

7. Viiiqin A: 13% of th:e Marshallese and 1% of the Trukese: 
were i n  ,the: 90 tb  $00$ group; 3% of the Marshallese and 4% bf the  Trukese , 
were i n  the 70 t o  89% groupj while 84% of theNarshal lese  ahd;95% o f . t h e  i 
Trukese were i n  the under70% group i n  re la t ion  t o  NRC reoommendedallowan~es. 

. . , , 

8. Thiamine: , 20% of the: Marshalless and 46% pf the ~rukesel  ; 
were i n  the 90 t o  100% group; 19% of the Marshallese and. l7% of. t h e  
Trukese were i n  the .'70 t o  89% group,; while :6l%.of the NarshalTe.se and 37% : 
of the Trukes'e wore i n  the w d e r  70% group i n  ; re la t ion t b  NRC reoolhmended 
allowances a 



. .  . . . Table 25. 

. ~ .  

Classification of A v e ~ & s o f  &tri&t Intakc of ~ i a r shaUc& and Trukeso 
i n  Rolation t o  NflC dc;comme:idcd bietary Allowances, 

. . '  , . 

Classification of Awro&o Intakc a s  Percentage of NRC dccaunended Dietary 
Allowances. hrio;r of .heLviduaLs i n  A c h  Group Given as Percenta6c of Sub-. 
j c c t s  Studiod. 

90 t o  2.00 70 t o  69 Under 70 
Perczzt Pcrcunt . ' Pcrc2rit . .  ' Marshallcsa Trukcse Marshaliese TAkcse Marshd1eso l'sukoso 

Percent Percent Percent Pcrcont Percunt Bored 

Calories 4 43 18 3-9 78 38 

Protein 29 52 27 19 1Jt 29 

Fat 3 2 2 3 95 95 

Calcium 2 68 3 7 95 25 

Phosphorus 8 36 9 20 83 44 

Iron 42 . . :  , .  4 20 .'ll' 
. . 38 85 

Thiamine 20 46 : 19 L 7 6 i  
. .  . .  . . 

37 
. . 

Rbof  h v i n  1 3' ; 4 12  9 5 ,  $5, 
. . . . 

Niacin 58 34 20 W 22 45 

Ascorbic Acid 7 1 3 3 90 96 



9, Riboflavin: 1% of t h e  Marshallese and 3% of the  Trukese 
were i n  t h e  90 t o  100% group; 4% of t h e  Marshallese and 12% of t h e  Trukese 
were i n  t h e  70 t o  89% group; and 95% of the  i la rshal lese  and 85% of the  
Trukese were i n  the  under '70% group , in , , r e&at ion  t o  NE;C reconunended %llowance s. 

. . . . . . . . 

10,  Niacin: 58% of the  iYiarshallese and 345 of t h e  Trukese were 
i n  t h e  90 t o  100% grou9; 2 0 %  of t h e  Narsha l l e seand  2l$ of .the Trukese were 
i n , t h e  70 t o  89%group; and 22% of t h e  Uarshal lese and 45%.0.f h e  Trukese 
were i n  t h e  under 70% group i n  r e l a t i o n  t o  NKC recommended allowances.. . . 

11. Ascorbio acid: 7% of the  Marshallese and 1% of t h e  Trukese 
were i n  t h e  90 t o  100% group;3% of t h e  Marshallese and Trukese were i n  
the  70 to8956 group; and 90% of t h e  idarshallese and 96% of the  Trukese 
were i n  t h e  "under 70% group i n  r e l a t i o n  t o  ,NRC recommended. allowances. ... . . . . . , . 

DISCUSSION - 

Data f o r  the  E a r s h a l l  I s l a n d s  d i e t a r y  study w e r e o o l l o c t e d  during 
the  period from January 18-th through Nay 29th, 1951: while t h e  d a t a  f o r  
the  Carol ine Is lands  study covered t h e  period from June 27th through . .. . 

October 8th,  1951. 
. . . . 

The d i e t s  of t h e  people a r e  influenced by the  seasonal f r u i t s  
and vegetables avai lable ,  so t h i s  c o ~ u ~ a r a t i v e .  study does not  ind ica te  t h e .  ,, 

d i f fe rences  t h a t  e x i s t  between t h e  ' d i e t a r i e s  f o r  t h e  whole twelve months 
period but  shows only the  d i f f e rences  o r  s i m i l a r i t i e s  d u r h g  the  seasons . , 

when these  s tud ies  were undertaken, For  a  t r u e  comparison, t h e  s tud ies  
should be undertaken f o r  a  year  per iod ,  . .  . . . . . 

ldarshall  I s l ands  i s  r ep resen ta t ive  of a  "low" i s l a n d  and t h e  , 
Caroline Is lands ,  of a "high" i s land.  "Low" i s l a n d s  a r e  c o r a l  a t o l l s  and 
"high" i s l a n d s  a r e  of voloanic o r ig in .  The supply and v a r i e t y  of vegetables 
and f r u i t s  d i f f e r  on eaclh of these  i s lands .  

. . . . ,",. .,.., 

The Marshallese of Majuro Vi l lage  depended more on s to re  goods 
f o r  t h e i r  source of food suppl ies . .  For  example, r i c e ,  sugar, f l o u r .  and . .: .~ 

canned goods were predominant i n  t h e i r  d i e t a ry ,  Trukese of Udot depended 
on t h e  sea and t h e i r  vegetable crops  f o r  t h e i r  existence.  Fish,  octopus, 
s h e l l f i s h ,  b readf ru i t ,  bananas and coconuts were used i n  g rea te r  q u a n t i t i e s .  

F i sh  heads and f i s h  bones were not  a s  commonly used i n  t h e  
Marshallese d i e t s  while the  Trukese took small f i s h  (Musum), boi led  them 
and a t e  t h e  whole f i s h  inc luding heads, bones, and e n t r a i l s .  The bony 
s t r u c t u r e  of f i s h  i s  high i n  calcium values  and t h i s  i s  one of t h e  
reasons why the  calcium in take  was h ighe r  among the  Trukese than  t h e  
Marshallese. 68% of the  Trukese were i n  t h e  group which was 90 o r  100% 
of the  NRC recommended allowances, while  only 2% of the  Marshallese 
were in t h i s  group. 95% of the  Marshallese were i n  the  under 70% of 
NRC recommended allowances group. 

For o the r  d i f f e rences  in the  d i e t s ,  43% of t h e  Trukese were i n  
t h e  upper group f o r  c a l o r i e s  and only 4% of the  Marshallese were i n  t h i s  
group. 78% of t h e  Marshallese were i n  t h e  lowest group f o r  oaloriu in-  
take. It was b readf ru i t  season in Udot and everyone had l a r g e  q u a n t i t i e s  



of "kon" t o  eat ,  while i n  the Gcirshall Islands the breadfruit  season had 
not s tar ted.  

,~ For protein intakes, 52% of theTrukeqe were i n  the  upper. ~ 

group for 'p ro te in  intake, while onJy 2 9  of the -garsha~lese  were i n  tinis 
group. On Udot, the women of the -vi l lage were responsible f o r  f ishing 
while the me,n~.of the vil lage were responsj.ble f o r  !'ken" making. .Ee.ch. 

.% day the women lyre ,  ou t  i n  the reef loo3ing f o r  shel l f ish-  o r  octopus., 
A t  l e a s t  once a week, they fished i n  groups with t h e i r  hand nets  i n  the 
lagoon: :About once. in.  two weeks,. the Chief.2~ wif.e, took a l l  the  , ami lab le  . i 

women Df. the  .vil$age dk the Chief* s boat'and they went :out i n  bhe :ocean 
t o  f i s h  leaving t h e i r  homes very e a r l y i n .  the morning. and .retum:jng 
very l a t e  a t  night, They came back vrith large amounts of f i sh ,  which 
they divided :among the people :of . the  .village. Men d i d  the f ishing on 
Majuro, usually on Saturdays, . . . . 

. . . . .  , . .  . .  . 
F& phospho& intakes, 368 of t he  Trukese were i n  the upper 

group and only 8% of the Marshallese were !in t h i s  group. Usually foods . .i 
t h a t  have calcium have phosphorus also, so t ha t  it often follows t h a t  

. . . .,when . :calcium intakes ,are :low phosphorus intakes are  a lso low. . . . . 
. . 

F O ~  thie+mi& i i t akes ,  46% of the T'rukese were i n  'the uppeT 
group, and only 20F of the Uarshallese were . i n  t h i s .  group.,. For the ,  
Trukese, the large . amounts . or .  breadfrui t  eaten may account f o r  the 
thiamine intake. 

. . .  : ,  . 

For iron and niacin. intakes, Maarshallsse were i n  the upper 
groups. , , . $ . . .  , . . , 

Both the Trukese and Marshallese d i e t s  were low i n  f a t ,  riboflavin, 
Vitamin .A,.and ascorbic acid. . ., ~. ' . :  . . . .  

Trukese did not include coconut sap i n  t h e i r  d i e t s  a s  it was 
unlawful t o  tapcoconut $r.ees, This law was put i n  e f fec t  t o  c u r t a i l  the 
making of f ermente.d coconu%, sap liquor. Large quantiti.e s of coconut sap 

. . . . 
viere used by the iiarshallese, 

.. . . 
. . . .  . ,  Thereasons f o r  the ,existen,ce o f  these defic.ie,qoies and how 

they &ay be remedibd i s  discussed in ' t he : seo t ion  under Recorrimendations 
Based on Dietary Studies i n  the Nutr5tion Study of the Marshall Islands. 

Seven-day dietary records o r 1 5 7  Marshallese of ?&ajuro Village, 
Marshall Islands and 290 Trukese of Udot, Truk C i s t r i c t ,  Caroline Islands, 
from the age of:one t o  70 years o f a g e  dere studied f o r  'daily quant i t ies  
of calories,  protein; f a t ,  oaloirrm, pkiosphorus, iron, Vitamin A, thiamine, 
riboflavin, niacin,  and ascorbic a c i d ,  These figures were then compared 
with National Research Couhcil a l l&&es '  Tables a+ given with f igures  
f o r  average intakes, IVRC allowanaes~~' percent of allowances, percent of 
subjects below allowances,, f o r  calories,  protein, f a t ,  calcium, phosphorus, 
vitamin A, thiamine,' riboflavin, ritac in, and 'ascorbic acid,. Dif ferenoes 
and s imi l a r i t i s  s i n  the nu t r ien t  intakes o f  the ifarshalle se and Truke se 
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