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AbstrOt

Ths a•ounte ot various aArt'ents an a maly per

irn aor day basis obtained froa tofods supplied by

the Ja-aaese tooand t'oods rooaived in AeG Cross

:•:%rcal . byo11 Azerlcan officer Prisonos aof' 44w~ In

:e: t :: ::, Japan, 104,2-195$ have been souaulatod.,

The anoont of eaoh tArlent ruooived ýsa been

compared viith tht rocomended in the daily

allaowncs of the 'atImal Aosearch ojounml. These

have been oarrolatot with oertain clinical observ-

ticca that were .ci dl,rin& the oeriod at Intern-

The report lucludea a description of the Zeutsuji

Cat, the prriscaoras their treatwat anr a litera-

ture review.,

Tho ro.ort inoludes 43 tables* 12 ftures szl an.J.

appen6lx ocahistin- of a briof acocunt of nutrition

conditions of Philippine Prisoat of '.ar ca•mps from

wheace the maority or the 1,merirtn Offioer ?.O.,''u

at ""euttuji cean.
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Peliminary Stateerwat and Outline or kRo orb

W'ring the inoaroeration or ane of us (Samul A. Goldblith)

in a Japanese P. C. "is oamp. data on food supplied by the Japanese was

collected and calculated f or prodi•te aralysis fro tables available

in tho oa-,P in order that wo eirht have a better ma~s of bargaining

for increased supply of foods. Those data were brought up to date

daily durinr tho porlod £rou boember 1042 to June 1045. Thoy wore

brourht baok Ln libaration.

To our knowiledge these data on food intakce are the most o=-

pl•o•o an a lar-e Croup of lam= beings. As these data may be of

intorost to the aried forces, the OffLaoo of lava1 Uesearch wad oontacted

and this oaff.oe sponsored tho preparation of the prosont report.

Outline of Renort

TiAs ropurt is subdivided into & sections, vi::

I. An introduction dosoribing the conacntratio.

camp acd the treatment reocived by the P.O.W'u.

"This may be of importanoe espocially to a phyci-

cian, for zalnuaritian wy oertainly be aegrevated

by psychological factors, tVureats, beatings,

living ooaditioas, ete. in addition, this sea-

tina also contains a description of tVi prisonors

U.'10 capturod.

""
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2. A 1iteatuereview ca previoum reomAt dateam~

the effoots of mlnu*tritia ca humma.

4. Digouaaisio of the ta

5. A descriptl m of mbaitr~tion I lthe Pb±1ippimsa

aftetr th o aptuwo of 90maan and Owrig~id0 * This

ou felt to be an &acte to the presenlt report

eitloO a 1argv numbe r Us'th offloeawwho were In-w

valved in the period frcm Decembw 1942 to Jwie 1946.

were oaptuared m~ Bataan and Corrigidcro

4S



part 1

Cri: Intretaction

The dat used in this Investigation were collected by cae of

us Wring the period for December 1942-June 1945. It involve as

subjects: Officer Priesors-of-,Iar of Aericsa, English, 1ratoh and

Australian natioralities.

The prison camp was located at Zentsuji ca the Island of Shikoku9

Japane. The climate at this cazp Is approxidately the some as at •ashi-

ton" D. C, At no time dring, the period covered in this report was any

auxioiary heat provided by Japanese.

The carp was located at the side of the Gormun oanoentration

ca of the First wrld 74r, in the midst of an ArW oant nat. There

were tWo large barraola in the oa.nps two outside-oovered latrines, a cook

house, a rabbit-y. a chicken house, a small hall and a small playground.

These buildings weore surrounded by a. fence patrolled by reguarw &Vi Jay-

anose guards.

rAch of the barraoks was subdivided into large roan with raised

platfain-a on eitch olds on Vhiich were laid thin strau mate ca which the .

P. 0. "' is alept. Eah officer P.U.77. had an allcan.e of sleeping space

265-0 inches wide. The latrines wero outdoors, buildings sot up over

laree holos into which the oxoreta fell and which were emptied more ar

lose reu�larly by the noi~hbr'ing Japanese farmer, who used the erx

as fertilizer. The washbtands were outdoors slsc and were not enclosed.

and this often necessitated the breakiuin of the ice in the winter in order

to wash. As a rosult, chilblains woro quite oomons

In the cookhouse all cooking was done prin•i4voly in large cast-

iron pots over a coal fire. flore the food (rice end soup) ias wsieod



out I bult proportlately aaC oar--iod to eai r coa.

TI-W -odioeal oaro was suppose~1y I" ti-o h1ands o Cie ua= ci&

Awriewt *'.reaaaa aioL! the visraicra. TIhe Amrican medical officcrx,

naral offiocers captured ani (A=, Dr . J. 4an Pleerwa, arc D2r. 1., I* as.

Lad4 u daily 41ok call, disnpensed tho axailajle ýrLuga ance )rfwm-d opura.

tlors ircludin,- e.1acceszful appcadccta=Ies tanier poor conAticna. A' nick-

bay, or Iospital, wac n ntained f or non-e..ibuatory -. t lo~ita a~u c,6vc.es-

cents. :-uv45vor,, thiu.a cartainly inaaequatci for t a azof tcXV cu.-zp.

The drugs wore undar theo control ua' the Japanose -juuical

ofI'Ccer and altho:.h there were suffiieno~t oodioa1 supplies in cuazg,

Inc1udine vita-iAn s !pnl1oronts (thrwu~h the kiandziss of the A~riocCzi R~od

Crous) these were not always uvailuble,

%%a osnip was operied In January 10)42 with Oo VC). o a atkired on

$ Guam and Isk llands. In July 1042, t'ier* were transferred to the

*'ustrallan Officer F.. ".0a i'roin fbaul. "low 'Yritain. !ai January 1943

ziozt of Cieo ealisteC men cuntu-ccl oa Cuari ance a&o~ lands Vzare trans-

Lerrod out fVeC c! amnp, uricVi toue wore re-)luesd by 150 malnowrishad

%I~~ ~ . 's' captured ai "uauac Uwr1,-1dr* in auditloni,

swuf the ofleiers captured aitor eirikinC, of the k;. "c~:uatoin.

St. 2. .erth4, aic ai fev. of the allied submarines, &lUP arrived at the

C4 .: in Au'a-ust 194Z aiprozknutely trio hundrod odd L~ricari officer

P, 0. '7.Is caotured In the ?hilippi~na plus tow -itish i'fofeor3 caxp-

tured at Jtvu., Sinia pore a.nd ... layu and Lutch ofi'leoraouptured in Java

arrived~ at thie cairne P,.y Ja~nuary 194Z. over ~Oa: of the aaa-)1oront or

the ..Oritaujl cawT were officer personinel of maixed natioaalitios. The

S1- ,ZK1



K ea~cio~tla~wo-aed trcm J1,cember 1042 wihen~ t~har were 2rO c~loo

unil:uust I'_43 wheu VtaerQ wrmrs oprxiimAtely 730 o±rCicir %ki.Q a

Qil_ tký, seaoxid aua ba uttr!Wi.tocd 6u!.tolý, to stuvti~ax.
L atfract;.omi of thu Japanose rulez -.. ro punishable ausualy by

'i noaxceratim In the '~l~,a opu~rato S:.Qll bui1l ý, uaad 14or zramye

~y ~cJxlaiO Iti.ho "brt.," auo mosquito nots woriu "IlmeL I~i

summe~r (mosouitoz were very prevalont ini vjr woathor) aau. no blwaketf

oa1imad In the wintrer. leither ahoes ncr v~a'4bv;j fac.lltise were

avilu-,o t:ýara3. "hn additiceu8 Cm0 fOriua1or WOm8 c half atiou IdJlO

*.izer irlfractiQ'.a resulted In slaps o~tho eace .&,W sotai(!U'

"~t attention for perioda or timz v&uryit; fruivi I hour to w or huuzra.

Actullythe o 'iahmu~ts were not nearly asevere asropcrte(:a

othcr caa ma

Viwro vcre oertuln J~punosa ao"fioers atiz aodiateni -zin

woe cditi noojoyed bull%-* ig thc nrisuzLar. Tho *Ja,-Xnog9 A

-i;T7cra t utlcre u L u.toz --e v:.-iaaaL. ofT'ie(.rC a. t~la ýUy UXI. ;!I=~

4; ezi, Smlt` L.ILiiviiCucils 176r:1 C.AI QUt,\' the' Lkli 1to6 1Y1~ A

as _ap1oasant u.s poailble. This~ utonributiod -uter la ly to the nura:le

~XCocri,. ~ vorc oi'2.c'Iially riot sup-poset to vur."r iciNover

due to c -forced axake,'isj iihctor ra~urns, pureiah~mnt f~or the~ least

ocgisistud of rei~ Vrcun tVic lroakine, o.C ti ~out tvj arvot.'aaG

caritig forand for'a-tinr ior t'~v rabbitry5 , ouro u.2 tio ý7*rawds~otee

A. 2 -- I,..U
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uo wonrk w" fur 4 hours per day and might be olassed an ui-bard labor.

Another faator coatributilig to morale was the harding or the

P. 0. *'Is into cme swll roca when air-raid sir=e bloe*. S€lad were

drawn and no smoking allowed. The Japanese allowd cae hour's eater-

atianm ovory Sunday evening, al3ys a play or skit was staged by the

P. C. -I't after oensoring by the Japanese.

Cigarettes were issued in varying amcmtu up to as hih as 5 per

day, dapanding on the desires of the Japanese oficials in oawgse of

the oaaw

Kg
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rqkrt 2

Literature &arVryC -

k'rmg ti~re immemorW civiliiatioa hu ao mi hmnpr and starva-

ti oa. s : 1.seers it is o1ny in roocnt years that sctenoe has acvweod

aufloeoiently to stui the effecots upm the human uibohzismo The first

study o this type was perfr~ed durian;. the = by Aoel -.. ys and o0o-

Sw~kers (1) ut tho -inversity of :.•1 sota-c a group of cuoiei-tious

objectors. Vroiaas obsorvatima on .ralatritito bve been reported as

a rogult of this war. .utlar a" ao-workers (2) reported n the "na-

tritilxnal status of Civilians Rescued in Philippine k~onowntration CIL-ips",,

stressin•g naLily the laok of lltorature ca the subject.

A eoplote roviow oa "Uutritive Dfficolcy and Susceptibility to

Iolio~rletls and other lafotions in Experimwtal Animls" (3) has been I
reported. Theso oxperimnents havo boon concerned with induoed rather

than a noat4meous inrections. In rc&ard to theIr applioation to ran,, the

differenoe in spooioB reaction to infoetion uast be kept in mind. Ade-

quate nutrition for the host may alsa be optimal aad ooadacive to pro-

ducing oadititsm for invding mior•o•anisms.
Fasal (4) roparted on the rosults of a nutritional survoy per-

Sforied in klay in 1930i and 1940. The authcr observed Vita:rin A defio-

lency, Ritot spots and angulur der.t1tis. The author attemptod to oor-

relate the symptom of tho varlous diotary dekioienoy disoaees with tho

difforont dicts of the vurlou8s groups of peoples. However, the ocupa-

tio• of "alay& by the Japanose brought t is study to an end.

-5i~ma 40tarvatim and its Coquencs", A.;:oys,J.Amer.Diet.Assoo.,
22,682 (1946). Sciouce, 1OO,8D-070 (1040).

2-"The :1utritiowal Stat.s o1-tvilians Rescued frcm Japanese Priso zps",
A.Z'..utler,et al., ,o.i. 1 , 'ed., 2M6380-52 (1945)

.- "iutrltion Abvtaws", 3:69-72 (1946),
4-Ar-h. Ler•rt. Oyph., 0,ilGO (1M44).
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C : i .ti more reo sootn u :tt 2zrg C:roups have teen that*

In, :all& .d 1=.odiaelto, follvia,• its liboratica (5,), Dietar'y hitort•ies

"ta in "erweet clini" In eevorl or the Urger eltive are Iii ,

The reaults of these "esporhoe• surveys" and =Atritial* studies mute

b;, Dutch aoientists throu~hout the var are to be published on., It

stow tV.it on the 1als, of Olinioal fiadiWu t2hat dcfloiencies in

"lalriat, (pa.-ticularly fat'), protain. -.r-ran, Vitwrlu A, ribotlevizi. and,

in Intants calclum, seoirnd the "aost serious.

reonoh "; Stare (5 ) presented bicohsmloal and dietary data

cdtalaed in two nutritional surveyi of Rotterdam . fvulla:d in 1945.

The avorage wight looses or the various a4;e Croups and aymptas ae

pres ented. The dietary conumption data wore obtained by questioning

and the a&thors state that they ore subjeot to ounasitrable error.

A preliminary statement haa been published by 3urror, Sandstoad,

and 1rumnon (S) describing the olluical features and the treatment or

ti-k nass starvation in westorrn ollanid, Amonzg tle saMpto= cbsorved ca

a daily caloric intake of 1000 oalories per person per day were physical

.id Mantal exhaustion, di••Iness, a tondoeny to oollapre after otandin&j

headache, nooturia, emolatitin, numbness in the extremities, slug heart-

rate awd low systolic blood pressure were characteristic. -ody twipera-

taro vra -r-ýtin 3-w with a tbndoncy to a loss or the thermoregulatiou of

norml porsons, ,' noubaoillary diarrhea was present. .any were anemic.

*"hen the final paper is writton .uhny a' the olLnical vagaries of dietary

II•-l'.J.Stare, .tutr. aoev,, 5z:22ti-227 (l948) "Juctritiaial Ucaiditions In Ilol-

5 l 1 ewh, .E•. and .tareoF.J. J.latr. S649-660,l1M47
G - 14no~t 11, 232 (19461
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dteolenoy dseases will beco clear,

K u Pollack (7) in a letter to the ditm of to *trtian Ruovies dve

a omplete picture of the total sturvatio& esyodrm fram a mo'roseopia

point of view. •1in' I laborator deta.o ar wlele, however.

Jowds M() described tho nuttritica&l status oa "lutch children

in .,artim"ft aftor September 1944# ihem tho food supply began to drop

mnarks.ly, The total protein for ahildrea over o*e year of m.~e droppedI to 10 to 1 rams por days fat 2,4 Sm. pr day; saarbobdate 100 gms.

per day* Abcut 70 X.U* of Vitsain Ao 0.1Z mg of thiamine per day and

4 ago of niaoin was the daily estimated dietary intaks, The quantity

of Vitadan C was also very low due to the Nok of potatoes. Children

all lost weight and tahurds the end of the war, they even stopped grow-

ing in height. oat of the chIldren had a modsrate anemlTa idu to tVe

laok of iroa in the food. The only v1twmin defioienoy observed in a

great nunber of cases vms avitarainosi A. .any children showed ao

ViULin A in thoir blood at all, "4utrltim-al adom wai soldcma soon in

children. 3ed rest ad unmalto* food wero suffloaent to oGsae the eOwM"

to disappear* Decalcification or the bones vas prevalent and the &uus-

oeptibility of the childrea to infoetion inorcased.

B.aanaoa (9) resorted on the seloctivo st•,rv'iot amploycd by

the Grimanus in Franes. Lassitude, woemness, hyperamcapti'oility to cold,

ohilblaire., dispepsla, atrophy at eastria muosa, and prcnounoed diarrhea

were iarzan tho symptoms notoL. Qac or the poouliar ailt;m was "uan abnormally

7-:Jtr. Rev., 4:6b-84 (1940). totters to the Witcre

8-Jocxix. J.L.P., :.utr. Rev., 4:07-99 (1943)
9-L.J. 2seanccon, 'ar .'.ed. 8:2L3 (194b)

C..Daidsm• "" tr. Rev* 4tlG1-Iz (lV45)



abunantdiuresim". begimizat with ncg~uftta but later Lomx~niG 4rurAl

(P&a~d reaching :5*4 or t.0 liters,

Davidsoni (10) ropcrted on w%'.utriticfl au4 Food 2aap~ly In Geriang

anc wastria&'. Although thosero ep1e &v~r&Vd above the veight for A~mri-

oaaA~ beforeo the Taor, thoy lost weight durinZ war raticmiu&., - t id not

reach the do~r's of etu~rnztIon nor showed ai irzxy nutrfti4oa1 darioion-

oles as theO 'rop:le In :iollarndo j~ utr~.itiqal edo;na om. hy%ýo~orwto1in-

vL~iud~. prEesent it. t."c aition. 'out fwý a1x.n (A' avitamlo!a w'urc found.

..usolomxtn (11aL) desorlbed tho mc~vors nutritiQ.aai 'Cliuiec'xlie

a.-ion. Amurican' 'nrioaore cata~ired In latmatn and ,ovoribed tho boari-beri5

pelagra and hypoprotesinenmis. Lewils *usse'a~n (Ilb) described am*

observations they had rmd of pollagra in Anuricoz rriacners of 13ir In

the Philippims uiad the moost of Vi. disease carreapmide to that observedo

* I ~t~m a'.'hor lin Part of this ro-,ort.

rGriffith (12), who was ofilet of the nutrit~ioal branob gi' tim

jý. T. CO., states thc.t the specifio erfoots of' za1nutritim Iin tho P.u...*

oaimps a.nd in political oa.-ips. were duo to culocric and protein od4'ioion-

cilo anid that tho rcaulting; low mietabolic level tandoci to protoot a~airnst

lrcnoh and 4bara (Ivr) co-iduoted nutritional surveys In "1o11azr

a±ad (2150u55B( w3alnutrition in 4Qttardatft. -io2laoh, k14) Loserlbed theI

syndroma of' tc+,al emcao2tion which alimic&u11y can ba diffuroritiateL from

acvto sutrv&utioa and mialutritlion Sioecifio vita iUn syndromis wero :-oI

lla- . U~unO~Imn,, *ar _.od., 6Ma3L k~b

Ilb-Lowle, k; . ~. .uauolrian8  . J.hl:utr. Ut -&,9C
12. '. N. Griffith. "Y~ood and #utrltiou in 1.bur-twz; ~iwropo. ,

Abstro~ts, 12A, .optemb4er, 1AJG
13- C(Z.Frenah. F.J.4mr.itte t'JutrItional Conditions in ,astern iiolland

with iPartic...1ar ±aoferonoo to oýttarclam"&£ 12A.1VCU( ~Set.)

14- Po11li&l:, 11., "Cibsorvations on Total Lkraciation Statess, 1".



as oammuen might be tintllpteu. '

Ashe (15) survoyod In oooupled Garaw~y wW 4iac*sxs the

rclablash~p it~ the miniimal oalorio roquiro-mta of varwisan esasocries

of pooplos oa~patibls with a policy of malatenso at an1aim satis-

:aotwy hoaith standards. The cauta also inaluded t~w vtarioam darlosay

sati~es anW, the G~rarmn people*

jdicgi ;- Rark (16) have $hcun that .4virdw~nt h* an efoct

an voluntary food intake In moon It would eosm toa the auther that It

TiAad( have anl offoot ca asaSivdl1t 103 and utilluttica~ of td1e tow; also.

~*.ootaf & "cluoe~eay (.17) aunwarized ths rasult of 3U suarvey

studies parfor=Q 14 Italy In IJ4L~ 'o approximatel~y 4M0 pors~ou Th~ose

&A.~ho Lound that with rare ozoept1.we* no detioioviclos va~ro *onu.tored

that could zo have been prevented or xt~oooasfully treated~ with o od liver

oil or dry skini milk.

Tho erfoot or( zvducaod thiami~no "n r ibotlavrin iait'iX* ua tCe bios.

clioamicala clizical,, nourco~looal wid psychological aspectut of nutrition

were stu~died by ;:wwitt at al, (2e~). The bolf-rostriction of activity,

dullness of wdbi~tion, drying of lips. and loeAi of skinr aleztlcit:y w

espcoially wLrA.od.

trazdls '.'hlte Thompaun (1ý) ouwihinot 3Z2U repatriastoi '

ab~are t'ie -.atvy 11ospital s~iip "?*novolonce". * linlcal ov~ces-na of =Il-

tiple dietary dofcoieinoy was observed in most of the !,riscas s but am*.

or tho sympt"czIndic~ated classic beriberi, palla~ras scurvy or aprus.

There w.-a littlo taincaitiori of deficoloncy of' Vitaminas~*~~ or k: of

asseitial rzincrals,

ib.*i,. Ashe,"Ilutritilial Surveys In Uarraviy. .yl4.aJc ~A
l6-Johnean.ic.i. and Kark. i..". 801.0110 13L: VOJ.±147
17- ctcoff, 4. and~ oQueeas,y A*Jo ToJ Q1 .4.e M%451.460,10J46
l8-HcwItt, LJ., Liebert, Lo. Xreilulr, u ~ tua,.~inol)d407-L.1U4(62 -2ýoraniel, 1'.Lo. 7h"'te$*'.. anid TnhponuCi9Uj¶

70-____10_ (1_______46)__ '
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Thjwpws (20) described natkb o~vIte1.y theStt atatat-

tr~t~oia of trocpe oaptured in Aiiz1pQre, oauetlated tbeIr E1etaty

imt&-ýV* WWi attomptou to owxtimate those cats wdt!% the vaulam 0osi.

ralters t al. t21) 00 outswd a survey ca 2000 Indianm.'

in Japaesieu :via= oara* The *.laioa1 Ceiituru "d treatzma wer

Alwma~ t22) described the ayndarum or "burning, oot". This

=zdtestatiot !zas boon no'ted proyloaely in the ~Iriisha33Wzae war

* ~(1C2.0-lC24) *to, anid it has been oativated it:at 1/3 or th~e P.O...'va at

tho )!,a.ieeo d -rri,-' i'told ';ar I were "act"oe by this coaditions Troat-

me~at, vith nliwiu rolieved tVo ass*lmtod uic~a or' pollagr Lut had no

oefact cc t'io &M~tn of tho burni~nZ tect. Th~au."4Lw *;A~ ;iot otfc-

tiavc eitheor.

rvopalan ý2'6 hus 'orosmute~d £g e oviconos whiuh i neiIcatca Viat.

burninr, root rmy Ine ca~usedi by pantothenic acda des"Idiaoy. It will be4

,eiffroult to nrcvo thim Iv-arotant -)*I-t for Jiuma subjects will be

20-. Surgeas. ile C. iunnot, Siept, ZllU146, pp 411-418
21. '.aUtora * Jo!!,, Acsiter, X. J. and ].ahmzi, 1.1- 1ammo~s 2b1s2C)-..1q.1IU47
22- (O1uearn, V. To k~e J. o' -Ad* 3s211.223, :1947

23 Oualn Ind -ee ()'as, M2-,14



A~rt 3

Th~e Cf.vo datta preseuto"U ta ths su.ction~ ro~roswi~t tim

t.t.sS or' all fuu (,oogi isuu the Jwaznoa t,,a I~3cv.r P'. 'a at ut.

au~ji . 4anuas calculated o~a v.~ rl//uyuo i:~ sis. Thuas £;e

v:ore cul-a~tod i±roa thu ve3,.-h1tS CX S Uy-VO40.. b" t.1U JIL-AeLK.

Vv~-ic 2qJ,wijtsio raX oawrdo býj tiu .hl.of 'ett%, '.±Uc n b C

The Crum/ma-An/y of owvth fooi; Iter w~ obtained by W-IOLI ths

total 1iMuo for Vio 'cr~th atid uV~yt~tt olloviu. for:'.Ula:

totail ýSs~uod (1:-S) x l'00 ;"nw x 11
:z. of" o±'ticers .yu. ýT a.in T7o.

T~-v~~ tta re pr,,iotot.. in Tubles I - Z1,j iac1liaives

As mýuy c- soon fromi those tubles, t.4 iýiut&ury Yrus ..ma;

a,4-tIIct voro tý- huoiie. stuol"c ua tl-.oso viere rilxac; tuosAi-&or, c."tan

wlt'h dr: bea jr 3pybea-ti. Lis part of~ t-'c ration ,;!As CLevad sap-

oarutcly. Thio c1ifforonIL voi-otables icauod to tlo a.-c. c~u .t jip

and coulmd vIthDor ulone or -mixed i~i u suun. Jo-ua11y tVIOUo rairted

Irn su-r t~i-o Qf ;.roen s-ioh a-- spliwch, *3c1ini-so oa*i-bu-c. aickled ~ruu

Otc. ;A~ch day Vor breal-Vast s--Q11 quant-.tics ul' "miso'", a emne

3oy$-ocui 7vish man isscac.. This waz cooevd up in thes soup.

From~ thelao euta tic cc;-pocitLo-i oi* the dil.t Vor t'i ni crth vu

calculated usa:rt as a b~aal 1. o fullowiN-l;, "Tubass w' "'ood

... ',cpurtnont of jricultureo 150. -Ub. o. C72, %n.~Aineso Lý'tod

I ;AU-
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Gmpositlcm tables of Dr. i4. S,Uarris et &I (uw~piblished).

Tit total protein, fat, oarbohirate, caloium, phosphcrus.

iruin, thina-ne, riboflavin , niacin, ascorbic =lQ, vitaw.-i, -au-d'

calcrls rerc ta ualoulated for all Coocs ca a "per "an per day"

basis ror the oaithly ncriods.

Thcze diata a~reo unmrizod on a z th basis for the period

cX Lco.mber D,42 to J"e 1M.5 i,•clusive. "d appear in Table. ",2.

Duriat; tho noriod of i•carceratio, the QCcer V,.O..A. at

-c-tau~ji Camp uorc koLtunatoe oraC;h to recolvo eam Aed Cross parcelse

The dates of iasue and types of parcel aro listeQ in Table '. 94, T

ty.)oa of wools received uad the oaxiteants tharoof are listed in Table

.4 The owootiou. or the respective parcels is presented In Table ab

Those data are included ia this ronort beoaur- a correlation between

diet ,a-nd cliulcal cate oiortiulay requlres that all of iAo food be; L.cludod.

- Usin the data in Tables L au 35. the nutrileats obtained

/o±rflor/day iYrum Red Gross zuur-'s 1'ave b ' loulated over a monfthly

basis (Tablo W;).

To coaspre tho effectu of the dict, the average woights of

the off£1ers of the camrp during the ýoeriiudt.' ,,ed are presented in

Table 5 and graphically in YkI;re L•

k:U

fit-
7777 1.1 777



C, Disci:ssion ultbata

To u~isilt .4a a. study of tho data cuataineod !a tht's report,

zraprhs h.ave kýews sde8 szmnjý- t:e rcnuthly variatiosi of each nu~trlei~t

(F1&ures 1-12 l-aclus lie). The dtietary alloaancoa reonn.'ndeL_ by tho

iv $uC aid :.utrit-jon 3ar4 of tho aticnal Uoseoaroh Ucouncil Ibave been

reprocented m each graph for corirlsxi. Tzhe f igur" usod are pro-

scnt.;.d in Table 3:b a.d aro those of a rrmm v.oi:;hin 70 kilocrams and

.-rvu.oratcly auotivu. ý;I4tures 1-12 also coatai-. thu nutrients obtained

from the no-fd Cross parols. Thev iacividual iiutrienits are disct~sod

so ai~o~ybeloc..

1. Cut t

Aaccrdline to 2atiuaal rieuooarcl; tLouncil ;Aan'ardia, the OUcCJ.OS

LLLL-.CL iZ, ru.i aut itt tib f-t~t shioulc rc~prioont about 2.1?i O :f tt kbf tjtalI

calorlcitae Tito calories obtainoa. fr~r. the fat in the c~iot (Trable

aiJ c dILL ot: thw total cul~rlos In the plo~ er mz~th Imxvc teen

calC'.'latoe. -'rva triune, the ratio of tic fat calories actually received

to, th fat calories desirable havc teen calculated (T'able 4$). It can

baa atuw to.at ;n no iiuricic tas there suit~cotot fat iai thec OcL.~ Zurliac

certain -;ioOMAB t~!O dietary fat full as, lcr; as IV: ul' that desiruC. VAC

.:L, voA L~uari;.i, cc the fact thiat a~ll off icure worv c4Wfuriuj, frtr dry

scaly skin at all tirmwu. Tiitcre is a gooc ocosibility that thuro WwU

a (L;ic'icaet lata o of t:-c oust tiul V1*tty acids such as ara~chidaiio

adlirioleic acics4.



ILI 2. "roteiaa:

The a4timal kRoaoaro& (~Umil alloomwne ro protein lia 70 V=

/dLY NJ0utvr 8 thids all~oOac Is basned an diot ccmtit~nitij considerable

*nu z rote±n, which cintalnsa i good balricos or ease itial &-duno acids.

-I ~oct of the8 ý3rutel reoelve ti A Zontauji wu3 vegatable protein w~l,1cb

-7a r4athor inomiplote nutritionally. A'n allauunoe of 100 to 120 grs=m

of vek~utabla wur-toins vjuuale be mase satisfactory. It Is *4cidet Ciat

t-e rutoiri intae iat :ezitsuj1 was inadequato, This ooaolusica~ In

auvnortad by evlevono tsiat hy-oproteiuarmia bein to showr quite murlmdly

In Zctober and i~ove-tior 1044, At will be sou~r. that theo averago w~eights

or tio off lears did not -o do=r, but even in roused (Table .3) furthor

irndicutimi uf t:io lack of a ucxa&plote protein* The cui~as of' wo1,,,ht

lAateg *Tovc:Lor 1044 =ira bo attributed to the impruvement in a-tritimz

rslit in frui tho LIed Crcs parcels. T.-s is ovou -nce obvious If

we rcalize (Table 36~) that thew additlom of 'only 16 1.=s uf protein

(an~al)per offloer per day vasn f ollu; e by a oure of' the edoum and

ý.aAii In ~o~Itin :.ovormber, 1044. This is further avit-o'10 or the

puor quality of vojgotable protein,

S. Cz~lories:

in no manth was sa.fficioiLt food Issued by thc' Japaxzoco Lo

ruiesufficiont energ~y for an average man doirkL, moderate work8 I.e.

.1O00 calories. t is 'vory interestirig to note thu dauwnrd trence of

the veiight curve (Fig. 12) mid folliowed by an upward trend ia the

mn~th follavia,.- issuiance of the ked Cross paroels. T~he calories rae.

acived via the ýKed Croos parcols were jupit sufficio~nt to supply approxi-

nitoly 3~JCO caliories por day and wiith thicJ *~onrg input t';'o wil.)t



C ~~curvets rose :1)

4. Calcium:

The juti Mal ,.ssearch %.ouuoil S11090nc 0 or Oslc'ýu- 'a Coo uza/day-

In nio monith wuas tlJ.1 kv.Jl rew.0hod iri the f OodfituVs jissued by the JalAneso.

Durlan. the munths~ whwx L-ou Crcss parcels were issued, t~he cu.lcium iritake

was sufficien~t,. 'owevcr, alac~o ti~c b~aic tr&&bcoulao serve us a dccot for

excess calcgium anid &Inee tao bl~ood ww soft ticavas owri draw IV=u the

bo fcxr oaloium necdo,. w~enso uffiaiexit is noL sappliud in t:ko food, It

Is )-elievod that t'iere was aio stoir1us 1ac: of calciumi. In 14 of the 31

montls covered by this st'idyr, more than sufflioeat calcium waii providedd

via. L~e d(ad Crcss parcels,

' M ~1ouphor wa 3

La every mio-ith t'-o pho~ohurcua 6upo1ied lythe fooels =3 sufli-

cionrt. Thc Ca:P ratio wv.w uzuc.1ly 1:36

z ~~~~The (ýIet Issuea~ by tbe J~awnese '.us more hAw A.fc~rr nio

couterit, using 12 rn~a/Cieay as a sts~n~ard. The .Atiraml tosearah Council

has rezarked thut the mnale adult needs little or nu iron.

in very ^few oases,8 Sopto-iber IA,4 and Juno 1945, d~iC the vitaMiL A

I atak o g u belam ti-at prescribe~d by the .ati.ctial Rieseach L~ounoil allwa~nov.

This was because of' the largo q-.tantity or groon vtiretablois xupp~llo6, whieti

although high in vita.niia A caitott e&ro vary Iow In anor~y. .2l1j a few:

officer lr'soners xaure myotalopia obtcorved. At Is suspoot4.- thuat the

ecatd~ticon in these officers is uttributable to (1) failure of conviorsiori

ot carotene to vita-iin A in the bo4'y or (2) imrL~irod uxtilization duo to



laek of fmt in VIC IL~to

Co. Thiaminic:

Thera ms sufficienit thlaaiazde in the diet until Jul~y.l144.

Fam, mntlw 1later the a~ed Cross parcels; wore iusuod "ad tlic thiamin~e

izata. e booa'W. aduqJLto again. it is cuerjtionablo wvot'rier *any beri-

borl vusL dtsurvod, f ur oedo-a whiah was ohacrvec] in Ootobor of 1044

mit,-.*it well aive lboo ci,,o to lmao: of protein ruathe than doficient I'-,,

tako uf thiamirao (vwot bori-bari),

9. Itiboflavin:

Ti~ r2uC~i~'utuk4' m~r. teficient t'rou.jhcut tia eratiro poriode

T'..& dietary lac~o-f 4; ibofluvin ivms comfirmd by frequent outbruaks of

choiliVosa, by cormiatitis around ti-o Colc~s of thoL norm roid %-- oaun9 )ints

Uf 8QrO Mfacutl-.

'A~ >acint

'a July 1644, t';o riaoira intako foll belw tho ..utinaml Resouarh

L.ouaoil allcwamnc o1f L, m%/j'Ay. and 3-tayotd balmw thrau,-hout the ror-Ainder

of t~he neriosJ. The stecl Cross issuos were not sufficient to -ak up the

niacin ucfioiency. Vulla,-ra w&LB ovvient in the lLuto suu r ut 1M4. when

filife ra&w ziout.is wore cblisrved, 'r*wax splotc~&.s t~i the -%An vj'&,'h turned

ou i~ expocurtu to the sun, an4 Q c rkriic ciarrheiu 4ovelunea ina nunry of

t.ir r Is oerr.

Vory i'ew crasos ci' ocurvy woro otaorvoci In the entiro -ner3 ol

rreewseritcv. iai this report. 1%is in niot unex'joetoL. in view of' the ra.ther

high ascorbic acI16 ocatezit of t!ue groon foods suppliod thru'jL~hout ftoet (of

the )crlod,.ctu1y t orý. '.ore unly b mn~tIe3 In the ncriod rv~iers the

ascorbic a±cie fell balcv; 75 N-jdacy (Table 32).
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A•-•r~y and Ce'olueios,

An emalysis of total food intake of Off Lcer rris mers aof 4r

at 1untsuji. Japan huve, 'eon rAde. Thoae caloulatics aro based upon

the coo.ositit of the raw foods. The actual L tael' the various

nutrients ma undoubtedly less than these c•oulationw indicate, beagauso

vitains are 4oetroyed durinG cooking aid vitaUis and minerals uro ex-

tracted into the cooking water and disoarded. The dota preseated bore

tVrcafore reflect a condItim which is quite cptimistio.

rho celt cunsistod a&hnsot entirely of ve-ctuble foods with

rioe, barloy, aud to a lesser extent, soybeans as t4e staple foods.

Wue to the liu'ge &.iount or groen vo.;otable8 la the diet tharo

w" no lack of vita:-.n A, acoorbic acid or ircea. There wure clinical

evideuces uf hypoproteinu-mia which may be ascribed tu the fact that there

was very little animal protein in the dietary.

The nofthly avora;. e wei,;hts of the officers oorrelate quite

well 'aith t;,e caluries ruceivod. The tional 'Researeh Coulil's

re•eo.wnded daily alloaances for a mocarately uctive. 70 kilo-;ra•r man

are ZOOO oalaries/day. lt vus observed that body veight wau maintainod

Vu.in l-e calorie intake ri" approximately &WO calories.

iat intako wus bel' a doslrablo level. .t is s.sazected tiat

tho Lry scaly skin observed In all of the -risocers is a =ii'etatictl CC

a deficient intake of essential fatty acids.

The calcium iritake wuas sufficient ror m•iy 7 rionths of tie

31 Mucths stuvied.

6



C 12Therervis su-jfioieout thI&aaao !a the (Ci4 until the lat

observed during tHis nerio of low t'daaiLaw inta~s.

1:The ribcdlav3.z was not accsquate durina- the ontiroa pt~riod of

the vtuc~'. The clinical ranifestatiicm ofat ribci'levinr defloleaoy wrere

apo)aront.

The1laý;ra V&Oa oýisurvvu iaturmiwjaauy duirln;tho 31 Q.Lathsin of
incarceraticn betriaen Dooe~nber 1942 ani JTuae l10l&. Sinoc the oexat

niacin int&6'- !a not ikaara it is difficult to detcrraizw wdhethr the.,%

0*. vlopnont of pe11pa~;v it subjects on a diet tt:ioh calculates to con-

tain ap-nroximatoly 13 Ge is -)roof that the :;to1 eerc a.cils

allovwance off 1,5 vj,. ior ehy laIs maequate.



*.'alnuatritionr Studios in Phillppina _11riamer or' _1942

This rpwt of' tho ropurt oovors Cie parioci fromxac to votober

19,2 .icn troops wore i rilsoaod ia Camps Oticaue~ll and Cabanatuan,

Uttcr the battlo of' Da~taaa iu '.crld '.o:r 11, over tea thoatiand

A.w~rico4L ane sixty thousand Filipino pxiaoners-of-'war were Laintained

by the Japauiese ou dicta th-at wero farw bolow Vta acooptod stanadards inz

the :n'ited States. (Oa of' theae captives (the author),, bollovling that

these cocuditix~c ufrorded opportwiity fw u study of' the effects of' ral-4

* ~ .autr~ticn, oofloctod dea a n tho diet ofr thase prisozicrs or' war. !is

also mxcio so= macreoopic cbservutiona of' dufloiency disouses. -The

rosulsJu of' hi.s oviservations are '!,rofntod In this raooort.

1t4fter tho 3ataun "death ~ao"In 4 y,)rll 1J42, a f'or--or train-

Lbin.Z caip or' t-o PNilippine Lx-, at Capas, T.riac, was established by

tho Japoanose as a cm.-ýp focr -\'ierioan and Filipinxo captivas. ~h~.Ccr-

reridor surrenduroc in -.ay of' 1042, Via surviving& Airicans at this

camp (Ceii-p O'Donnell) plus 4-3rlaans captured un Corregidor. ware takera

to Cabanatuan, %uevu I-Ajoa, v.-here tvwo caaps wc.ro ostablis-od k(4L..p I

and Camip )

4., a tota of' acne 14,000 to Li,OOO Aacrio=a ryra'oncra aud

00,000 Filipino *wilsoncra. over 1,1:00 Amcricazia aiiC 27.O00 'i~ipinoa

died durinig tho 60 clys they ivore at Camip 4U.'Lonnsll, anC Qve 2,100

'mericans (ýiod In Cabanatuan in as allort a -period* The exertloas of'

tho "Coath 7AroY', as weoll as -a1arilu, dyo'ntey, imuruper sanitatica,

and lack of' mediotul supplies, vere important causao of' thoue Coatha.



.'Alnutr~t',cn aaý actual etarvution uore perha~ps the moat important

causes I Altlzc:ir1 Coait% ccrtirica~tes listod !±-oart-failuro as It'o cmO.40

X moy deaths, tl.o ucotual cause T.-u beri-bcri. or pella&-ra.

ý.t ýL:.Y) 011oincll, the L.aily diat ner '.ndivl.c~al owwlsted of

uppruximately 12 ounces or Ciry rice of vur-, poor quality, 2 to 4 otmocos

of ruitive sweat 'potatoes, and 3 ounces u.n' 6wet pota~to tops, all builad

in acup.~ uaoe cue!) T.001 a 1/4 ouan.ie or rieat was iasued to each

pr:Cnaere ?TI-s v.us ti~e novar-varyiniG diet tar the captivesa t this

CWIP. At Uabanatuaa, Cho daily~ ration~ was somwhat better. Lora

about IG ounoos of rice and 4 ounces of a veretable (sweet potato or

corn, or usually. sweat potato tops) wvere issued. 'Znoe each~ c.o ne

ounce of cariboao m'oat was Isaued and, wvhi~le in sousun, ý_na t2.i slice

of aucumbor pcr dat,' was givon to eacl: captive. At 2-waoc. intorvuls,

Z guaces of COOo~nut or b~anana woro icasuod. 2 >:eise were cook-ad v~tth

corixatarch ance six,,a i- tb.. frmr of a puddinig. For t'ha soups,, 1/10

'Douad or7 hydroeruiatod cocoanut oil (Th-4wico) via& Issued por -week per

ma. 1 moro irwpooct~ o- of thcue figures s'as thirl t~eso diets viore

deficient in Tirean( nutriants. This msay a~ccount fur the hiijh irioic~ence

cX rultritiotial Coficicnay diseases un(; s.'zsequont hiirh death rate al~acg

tVe cLLptivea.

The troops on 91atgwan went on quarter-rations ourly in Jantwary

1 'rZ . !3eri-berl was observed "y 'arch 10)42 and I~normased to a -rrk-adI ~dc-.ree by 3opto-ýber 1042, mny tion eyino i'ra3 a "beri-beri heurt",.

Follagra bema,* .- rked totvard tVis ond of _ýcnt,*Lber IA'2 (Tablo ý3), al-

tcoia. fsz; oasus wero roivrtoc: befuo V~en. Scurvy, uitil _.-ctw.Aor 1.'42,

was questicznahle. "xiboflavinouis, as demonistratoo by cheiloses, began

____________________- --- .. 7. 777 7 I
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tv Le observed in Sanorierber 1MJ42 By the end of October 1342, the

-&j or lty oL' the iriscnors of wzar wore suI'ferinc; from ralnutritiai in

Sso-me f orm or othor.j. Daily sick calls w~ero held by prtsouor physicians, who,, as a

rule, did riot :v~ve much more to dispense than sympathy. :h,~ever, the

dispensary kept a careful record of th-e diLa~jnols auC troataat,, it

*any* Ul' ea&0 yutieut. .ta'io thcse records ano; fro-i perso~al obsurna-

tVim, the data In Tables 2. to 4 on .uranprisonero-of-vzar wore

erniplod 1-y the a -thor.

4022parlirg the figures in Table 2 (Group 3, Grip 1) wad in

kTable 3 (Camp 111), we may observe tio tollcnin4 ;:,i

The Deroonta.:o, values for patloiats having beni-hor In troup Z

of Ca ip I arid in Osz:p III coincide alioat exactly ovur the same -..rloC.

A c;reator n)ercontago of patients vtith pellanm sacý a lower

percentage of "utients withi scurvy were rcportoa in Camp Ill than In

(,roup 3 of Camnp 1. In chocking over the physicias'1 diagnoses .ind

dlspe'isary renorts for Group 3, CanpV 1, tle author ouncluded. that the

clinical an.ptana of pellagra had prcbably been maistakeni for scurvy,

the crythoinia and vosicloa,etc.) . * capillary frae~ility toot w"aa

norf ornod. The author perffcned such touts oai 8U40 nan in (noun. 3,

C&.yp 1, w'ao wiere reported to 'have scurvy and c; furiu them to have pellagra.

The ccaelucion raý. be drawn thx-t fmow eases of scurvy existed by ')orpte:L

ter 14.A litrlted q..antity of niacin was avail-able and rias L-Io

to some of the patients suspected to lumavesurvy. 1'.11 there D~o-.'nta,

who received & mr. of niacin per C~a;. fur 10 day4;. responded to tViu

treatment. Their skin and mouth lesions worve cwni-lutely healed, at

definilte proS t.,nt tic o dsorder wua iotL cecurvy.
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The l'orcootage of the meni In Group ~3, UL-ap 1, havinC. pollagra

'a" zacrased'~rkdly during September 1042. This waa likewise true cC

'hcein this Vro4p havinG bori-bori.

.erophthalmia boeg-an to be noticeable in. Sept~amber 1942 and by

tic Ond of October (Tablo 4) wvas shauz'ni, II. rke., lacreave.

T1he plereontura of t!-o -.ran haviar, a iy protein or vitamin clo- i-

din is3ease ut all inoroasocd markedliy C~riri- captivity, in t, ctoo

;if rgroup 3, Canmp l1, from 6.91" as of' Soptor~bor 13, 1042, to 14.2:r as of

bjoptoIber 30, l0d2, and In thoe ase o,. Group 1~, Carip Is to 02.8." us of

'Octwbor 2L, 1042o

It must be realizo.d that clinically, Vwit'iOLt aay type Qf bio-

,)hotxiater, xorop*talmia andnyotalopia are diff cult to diagnxose.

to sfferfru luc ofvita. i ...(CVO1o,'A-i nyotalopia.(i-,t

blindriess) to oven xerop thalmia.I

in :Uoveniber 19'2, 1,60U of' the '-riponers were inoved to Japan.

anid there thiey wiore -Jveii a sonevihat better diet. Nevortheleas maay

of the men daveloped nyotalopla a~nd an optic neuritis antd, 4a s~ue

min ,ient~hcwe diseaso syii-pto;:is cis'-ipeareC. At scomod that L1 ose

tiv Cleass eacod laimn d.rio- howinter of 19J42-1943, about

-3elu.-a, ~m ctlnc-de-ra., anc~ m!ont of t' e iieii develuocd ~ci:foet

lu--.s wore sore to Ciei tot~ch. .o ieallet this coneltion

"Ieleatric feet"t beca-twe of' t':o t:mc~ uf "shvck" that ran u-, Vicir lems



peri oically. The pain was extrrex, but ms relieved vmww)hat by

costaat masa~e or soaking In lIce wAtor and sleeping with the foot

cuta'Ae t*,e blanseta, -owevor, .an-rone esoc sto in, which nooas-

uitrted tho amputaticn of the toes and fore part o' t.o Looto ..itn

the aucveat of warnw weathor In the spring of 1043, the mine sub-

slde4. It sinoe .%as boon shown t-iat t.iis may !;e due tu pantothonio

acid •erioliwcy. U1oever, in most coaae the patia woro so severo

that sleep was possible only with opiates. Those patients who re-

ceived intraspinal or intramsoular injeotioa of thiarirs (50 m.)

rospauded quickly. Only a stail am•omt of thiamine was availrAble,

howevor, and ;y dcatbhs res.ilting fir bori-4eri were reocrded in

the winter of 1942-194m. The gan.rreno developed us ont'roly local

and annareutly liuditeu to the caplilarios in the toes. At did ap-

pear very high in the leog but 329 of tho 1,500 prisoners transferred

c to Japan diod durinm the wintor of 1U42-lU4Z, almost every one had

somo form of dietary deficiency Csease (bori-beri, pellarra, protoln

edemaeto.) and often a subject wculd show clear evidence of several

deficiency diseases present concurrently,



t~'nc lu I ons

1, S~tar'vation sad malautrIt1io waoro, the 2ot of .ýrwioan

prisonlers of war in the Ph~ilippinesu in 104~2.. It is likely that

these rwero the direat *&sea of deatha in the groat =Jowity of 00.808

2e Amonj; those 3~risonere. Whose idiot changed. frcm a balanced

one a.t the batinnizig or the war to a nutriti~ally unbalanced on a.Vtr

.capture, beri-bor wa&s the first autr~tional disease obaervedl it oc-

currod 3 monaths after capture. Pella.rra andc aribof3A~viucsis wero

observed after 9 mncrths. Scurvy was still quostiona7-le after 9 moaths,,

1-ut began to appear coiinitely In 10 months* xerophthalmia. a..d nyeta-

lopia. althwugn difficult to ciiagnose microscopically,, were uaquestionably

preseat In 10 months and ri~thor sovvre theroad'tor. This ooauiticxl In-

croased in initensiaty until ooplete blindness cdevelcpeci in many caobs,

and was cured by miscsive doses of vita-iin A.

3,. Sevore and sliarp "shootln,ý" pains in the feet and 1o~s

developed during the winter raontha of 1942-1943. Mai ccvvelopsd into

pangrene of the toes and caused zikny deaths.* In test cases this defi-

cienicy disease was dlefi nitely cured by -,~soive eoses of thiamine, admninis-

teredi intraupinally aud intranusoularly.

4. The officieney and f~ghting capacity of the Y'ilipino-Aivri-

can troops in Bataan was mairkedly lowered by a nutritionally id""iclat '
diet, whioii adversely al'footcu. military capabilities, mitale, and fight-

'~-A



19421

Broad300.0
VMO ido 1.0

Bahrley 120.0

Abureg.. 35.7
Doughaits 9, 2

IYi~h 17,3

floof 3.5
11abbit 4,0

Sug-ar4.0

Oro=~ 206*i5
Daiko~n164.3

swoot jPoigtouo 5 2.*7
Thrioh Potatoeui 25. 7
(Yaionri 110

0 o&roiba 12), 7
'2-w~winev .8

TraJ- -V7



'JautaRy 1043.

Unize of Food

Broad 300,,0A
Rlico 180.0
Mo'rley 3.20.0
flouG 24,4
1Toxlu 15.4
!Lburn~oo 41.8

F lour 360
rich 1616

Rabbit 5,7

Oil 2,
Groomu 218., 2A

Do.±onr~204,0
Carrots 8.~
Titro

TIABUM 2



C.1UAIX1' 0 FOOD) 13 .Trx1 BY TIC. JhdvA1Pjf To W,2=11 pov)*W.'S A2i

bL-,j.UiRYg 1943o

tin= of Food

H Y~road300.0
'0 180.0

120.0
Barloy 2.~ibfu23.1

L Flour 21.1

Ol e =o 4. 5
B oof 1 .0

Pork
Gugu.r 1.8
Oil 21.0
G roons 221.0
Dcdikons 2"3.)O

Ia b '11.5
Ouonin 1.

I 'i'nrO1.9
Zwe Potautoes

IZ.BU. 3



v~-~*-i~. j\ . ........ . . .

%UMMY W, YOO, I JD BY ',r• JA.I t•X TO Ir.r '.9..J. '

u=-rch, 1943.

Nehne of Focod QauLW

Balry 120.0
32.0•i".:,Toflu 23.o

SA•-roc 65.6
.l3ou1 2•0-

673

"3w i tsh7 8.3

I•isih Potatoe 18.8

b.ea Pooro 63.3

TA=L 4

t .. ; ;,• '.'.x¢,.

' 0•i I.I
• ,

:. ,Z 3,.
>.. ,•-ez•;123I

:"- ------ - - E2



JT~qV43.

30^-.0
rac~ 3±.0%

D.rley L ". 0

burtize 56.
Flour 23.0

1,1211 i. 6

1,: ,bb-*it 4.5~

Dou~~ut~8.1
Swa 3.0~
0110 1.4
CGremss UA~. 3
Dcakonc 2.

3. G
Oi 115.0

Triuh ?ovtak CIO..8
Svot ottoov .

Domaboo Shlota 2S.'!

WTA11 5



v -w zx-;r.a By -z4-tT ro x- im-a P.J' LU~~z - 7IZUJI C~%Z. .Ifmule3J

IVYt 1943.

Nu~iAx, of ?oo4

300.0
Rice 208.0
B-trlrjy117.0
fl~nme30.4

Tofua 29.2
A~buracee &5. 2
Flour IG,.3

B3oa 3.5
N~rk .

2.1

6120
Oil. 1.5

Oniona 138.10

B~ubuo $ihooto 37..4
3.3

Iri~h10I~t. toes 6.1

Oft



QUAA"MTITWC v? ~OW IL X-Z 'Al.j I 71,'. I '20X !'CO - 40.C.i'

Ninio of Food (drrv.'o ; 'mLIt-y

M -Owl 300,0
Pacee 20). 0

.,burarou 47.0

?ork33

Doug]1Iut 0

Oil 0. C

Cabb-zo 13D.O
(5.9

chlioiw1021,13
Oucmibera
Strii:g LD(oug

Crzrrota .2
Potatoes G5.5
4 D ni, 1IU 11.6
S civw;eod 0.7



JULY, 19343..

'11,:v~ or' Yck'd Gr"cziAg'--/I2nfly-

Broad 281.0

!Larloy1.b. 0

Zxxinu 83'Ib Al
Fioh 4.1
E~o~Z3.3

41,0

03.0
Y.3

Gruoon:3 1.

GCtbbago 30..6

0~on~ic~ac 1-1615

Squti3h 4.. a

01.
1.



QUMTT'..IY: O.P Z,'D .. IBUD DYv 'ZJi. JA,,222.I,: T,,c uDXLC.Z ?.O,.4o5, XC

-zzr.IajsUJ- 
cm.', z..t'CSJJI, J.4 4 R•.h

AJUWUST, 1943,,

Ikaru of' rood rn/2xdA

Br cul 77.0

Ilico 206.0

Be'ley 134.0
Bat.,ns 51.3

Toru 2t VAburw18oo
50.3

V,. i, 10,5

Pork 5 3

0.19.1

11.

GroLo n clio .

Cuwu:.bors I0I

Onions . 0

Pot %oo•55.3

Groon " olok 2. -

-
t-, C..

.--------- 
--------- --



QU!A3TIT-L or w' iOCO I.UIlD BY TfE "W;a '0 W, laa 1). O.V1. IS AT

Vwone of 2LVood orawlUn/~

&-ca~d 30.0
PU 0 188.00
Barloy 171o0

To fu1210
4Aburaye~ 

41.9
Flour 39.8
Fiah A1
T.abbit 1. 6

Sugar 9.11
Oil 71A3
Freshi Greonic 66.5
Cucumiber 12.2
Onions0 62. 3
Squaah 150*5

2r,,,.Tlant159. G
Cabbtago lj t

aikono35.9

Burock.) 61~6
Irish Pote-toes 115.*0
rbniaiku1.

¶LUADJ 10



IX i Wl OF OOD fl$172D BY T11M JAlA~S 1' YILr...

'C) ZZ~xIrwL'SJ GAULk, Z21TUI, JA2SX

OCTO~t,1943.

llama of Wood Grams&MIUI

Br~oada
Rico 230.0 *
nonloy 161,0
Boans nO.19?

Thfu 14,?

Aburv~ee38,5

Beef 50
Eggso.
Sugar 6".0

Oil 9.90
Greens Z212.
Onion,'. 33.,2
Strlnc Beans 34.6

Da~ikoas 47.5

Taroc 28.0
Sweet Potatoes 74.,0

W Iish Potat-oes 174,5

Yoniaku 18,2
Fish Pured' 1.6

Cornstarch 0.8



QUANITXTY OF' FOCO IZ3= VY TIE J PaIlZja TO OrY'F= P.O.J. u AT?

Nt&MQ of 1'ood rAm/ v

Ri~o 224,0
Baorley 170,0

Abu, -age 31,10
Fla tar 561 6
Fish 1.9
floof 2.9

Sugar7.2
Oil: 10,7
Groono 137,,3

DIOncOU 164.2

(Gobo 2,0
Squcjuh 21.7
M~OO 225S 7

£ihPotp-t~oo 12
ZSvoot PotatoooJ.

C. I~~oniaku 1.

TAD3fL" 12

.4A



QUANTXI OP YOCD Isaum BY JAP,-JIS= TO oi.U~ . a Al
I, ZZUTS1UJI OQJk's Z]--2U~nUJI JAPA1H.

ame oth rood

Broad 127.0Maeo 204.0Barley 133,0Bea~s 11960'Ibfu 10.4Abuxn., %. 1P.e5Ivlour 4.1.6

Lim~ Beoans 12,4Beof' 302Rlabb~it 
-(. Sugar 8.9~

F roal ' Grows~ 157,0Daikona, 276,0

Sciawh 21.6Ta.ro '177,3Irish Potctooo 88.1CSwoet Potatooz 97. 8
11ifto22. 1oNmivku 7,.7

T 3.31

4 %all_

77-

-' **-h-



QU~TYOF F OOD $ZSUZD BY IV= M,'AZ TO OF,?~ PI O.46.a. AT

"ZT]BUJI G4ATb ZZMTUJI, WAPAOI

U JANIUIIRYS 1944.,

D~read 27.0
Rice 207.,5

Barley15400
Beanis la145

Flour 36*8

010=a 2,0

Park 3,.

Lima Boainz 14.~9

oil 93

Frosh4 Groanc 222.0
Daikcoio 30

Coarrot~j10w

Ixioh~'ot~toev80*7
3woot ?ot!-toou 7.

Taro4 65.

C~IAO= 411

Pow~dered Ftich 0.0

-T



QUPI.-Ir2 OF FOOD ISSUED BY TI10 JAP14UMTE TO OFFXIbUR P.OJS AT
7aU'4T.3UJI O.A.U2, Z -.Ilr3UJX, jAVAN.

NItwon of Pood iraL/.nDv

Broad 37,8
Rice 165.0
Barley 127.~~0

Beane161.0
Tbfu 9,.0
Flour 15,1
F is1 8,4
Eggs 1.2
Sugar 2.9
Oil 61?
Vliso 22.6
Rled IDeinv 1.5
Cornotacu-c 0..3
1"reoh GroenG 163,0
Daikcrns 256,0
Carrots3 50.0
TIg~h Potaitoooj 42,.3
Onionri 39,13

Taro 84. 7
Squash~ 0.6

'IN~nip35.4
Aburagoo 9,6
rabbit 4.5

TABI;2ý 15



QUA""IT~ OF~ BF(XD 11UD BYt 71M J~AiJZ TO CFian ~. l 4 ' AT

L~kaHRO3 1944

Namei of Food Gawl )a

Broad 40,5
Rice '74.1
lBarloy 141.6

LU~let2.6G
Soy Bean 184,0
Rod Boans 1*

Aburugee 11,9
Fish 21,015
Pork '7,3
M-.our 3.1
Oil 1.9
Sugair 3,19

Daikona 213.5
Oraioru G1G5.8
TLurnipa 32.12
Noniaku 8.1
11130 25,8
Thji4.i iotatooo3 4,47

~ 14



QUPS4Irily OF ?OCO ISSGfl BY f11Lw JAPIAtZS 'MV X~Ii .'XU, F-0 S AT

10 AZIlIL, 1944.

NaeofFo

Broad
nice 21V.44
Darley 152,.2

TO fu32,1
Aburcgeo 26.21
Soy BMans 1,4.5
!Loed Sceans 12.8
Fish 10. 3
Rabbit 1.5
softweod 4,6
oil 0,6
onions 151.0
Beof 247
*Froah Uroena 351. 2
frioh PotatoeD 2.1.0
YzniaLaz 12.3

Diet 12.6
livaboo S~houta 11,8

0. 9

C17



QuMTrem OF 1o0D I3SO"m BY Ti JAPAIS1E1r To WF= .100a.13
ZCfAITSUJI o , ruz JAi'A.

11=s of F~ood

Bekus 250*0

Rice 2EL.O
Barley 112.5
0-dione 86.7

Tofu~J Ib L

Fresh~' *rm 7.

IZ..a 14,5-~ ** . *



quunýT-Tw or, 20wD M3EID By TILT '20!:S tjO UjGL:C PO 0. S AT.J O Z~~~N'11SUJI X~2 ~'3J, I*?~3

Nvino or Zood
_________M rMa I. Lw- i

Bus225.0 '
Ries 257..0
Barley 901O.3

Deaikovic 15.,,6
On~iorw '1,,4
Roed Down soup 257,7

Oil 0.2
Sugar 2
Soawood
TWA 24.1

Curxy 1.0'
Cuoiuber 4.O
L'Yoah Groons 130..2
Xrich CPototooo .9.

Tofu . 3.5
Tomat~o / 5.3
)3cuboo Shioots 1
Say Doan 3oup 29,3
Gobo 7 3,2

-'iZau M I



quANTny 0or r'ow ISSUED BY 'M JAPAES TO WMLIU~ P..4 AT

SJULY, 1944. -

Beans84.4
ni.ce 223.0
Barloy 109.9
Millot 136.0
MLao 40.8
cucumber 97.5
Bean soup 55,3
Frosh Groeen 23.4
Fish 11.9
Toft 3.4
Age 43.4

E~p1•ut62-.7

riash Potatoes 77.2
M•e. 5.6
Curry 0.5
Gobo 40.0

*soowee 7,4
sug•r 6.8
Appes S7.3

~U20

i v

• ,



QutjAiTn- OF MOOD ISSULJD B WI 'lt. Ut TO 0F?=, V.0. .~..9 AT

AtMUZT9 1944.

Noxu of Food

Soy Bomai 71.,3
Pace 188.2
Baerley 4.11
LUillet 3136.5
MiOO 39.1
LUeion Cacunaber 91.8
Soup Deena 7.0
F'resh Grammw 1691

ToNu 14.2
.Atuzavee27.6
Eggpazit30.6

Irish Potatoes 5.18
G3obo 243,0
Soaweed 3.6
sugar 1.5
Corneit.roh 1.0
oil 0.3
]Jamboo Shootso 20.3
chiocolate 0.i2

TABLE U

All



i

C, ~~~qU.,VrC1 O FOOD) 3BSLUD BY 7W. X"MUS3~ TO OV~l~~'~A

Y2~j.'ZUjj GA;ýp4 7$UjX1 JAPAN.

N~wio f FoodGrcpWisUs/Day

Red 1oo= 029.0

Rica 180.0
Jho•t 

93.,4
,Jioaet 49,6
tUilo t 42 , 9

llon Cucumber3.1
Soup B eans 2 3.5
Cobo 10
AT rag 12.*3

Sugar 86.0
z~olent 3.i
Seaweed 5.1
Cornstaroch 5,7
Irish Potci'tooo 35.7
Fish15 18
Oil 

4,54.5

Uoat 4.1Squash 
1.String Beons I *5

Me:

TLlW2



'QU It~.''ry OP~ -POO!, IZ Al=U' T BY TiL.TO onvo0 : "Irv.

H U OU~WAZIMY, 1944I

Eag~ of Food GrnnIara/Diýiwv

Rled Boia 119,5
Rice )20-.0
Ae'ia~t 07.9

Uillot 74,7
10.5

Soy flOOin 12,44
Maiio 51.8

Strima 13atms1.

TWA& 15.4

Taro 32.1
Cor11wt!troh 2.
Soup Blotmo 8,0

Leobo 3.2 7
Trimh Pottttoca4,
Cabbuigo 6,.4

TAL B23

filI 'L"

_______ýN



QUI'ITfly op WOOD ISMD BY '3'112 Jf.N,• TO OWTIC= D.OoJ4.6 AT

zz~n~~x ~l',V!flSUJie JAPA~N.

Vamen of Food

Il~ce194.6•sar.Lcy 91,3

B arle y 30, 9

soy ••e 41Dw
1oy l~an47.0

25.0

Swcet Potatoos 219 0
Daikon 2095,0I MOO 27.5
Tofu 15,,0

Otring Boma 79,8

Daikon Salad 26,0
1.0Pork 254. 3

Swoot Potatoes 1,
Oniona 12 ,8

Squash 194.0
Dailmn Greens 4"6
Olamw 2.1
Cornatntroh 2.0
,sugar
Chineose Cabbago 2211,5

Octopu s 5 .8

Bamboo Shoots 0.9
Oil

T.AB 2 4

..........2.
• -y

,C



Quotvrny OF FOOD su m Y 'iy JAPmA=SE TO ObFF L PhO.W.'S AT
&ZXIISUJI -2ý, ZN'TSUJI, JAPAN. -

DOMIG., q 1944.+

!Tsm eo" rooA •___"

ruie 200.0
Barley Y04.'5
uI11et 63.5

35.2
Soy Beans 1.8 4

6ugo Beano 0.1
Re Beean 25,4
Sweet Potato Oereal 175.8
Sweet Potato Soup 30.4
Miso 42.1
Daikon 366,7
Chinooo Cabbage 306.9
Daikon Salad 6.3
String Benno 3.8
Oil 2.8
Ewe 3.0
Taro 30.5
Daikon Greons 103.0
To~ru 0.6
Clares 4.1
Looks 21.3
Irish Potatoos 11.2
Ohioken 3.6
Squash 3.8
Rabbit ' 2.7
Sugar' 5.5 ,
Fl.our 200

-'TA DI 1925

Alf.% -•3" I
'+.t i



7.213TuzUJI CA~1p, mmmnTSJ, JAp,'.a
ijtdaJUYs 1945.

11=ewn of Food GasmM~

nlice 221.00
Baorley 11215
Lullot 212.0
Groono 240.0
Pickled Greono 15.2
Soweet Potwto Soup 2300

Itod OM263.o

Turnip~ 23,5
XD~if,ý0.3

5 0,.wood .

TARTZ~26

It



it ~ ~Q.I~T12 OF 20MC~ IZ$UZD D' TIC JAL-'Ia=DZ TO W ='FI, P.O.U1J.' AT

Z.4'I.'I'6UjI O.',t ZIMOTUJI') JAP"N

;=, k.~Yg 1945.

Wliq O: of ]oo Gram3A!,/rx

ldoe 221.3
Baorley 110.2
tUillet 217.3
Soy Desa 2.0
"aro 4.7.8

ASWOet Pototoes 14.0
F resh Greens 43.0
Ariekled GreeDns 271.0

r ICorns~tarch 1,3
Sugar2.4

Seawveed 0.4
L" ll 0t 0.8
TDofu 7.4
B3eer 4,4

Daikoii 1515
Pork 1.4
ri ob 0.2
Oil 0.2

TABLE27



Qvi~y v -o i'OOD pUy -i -L1 WAIMUM TO OFM P0.4. 'WS AT
umIi'SJ GA:Ltpo Z2N:T.-UJI, Jai~AN.I

Rico 12

Uillot
Braead 28.5 J
Yr~sh Greons 3.
Pickled Grewen 175o2
Seoveed2,
Oil 0,4

Dridgarknr 0.6

Beef 5.3

Demo 4,2
Swee Pottoes13,5
Tric Pottoes4.0

DreUaoTp ridDios6.

TB228I



,UMITY Or, F•'oD I:L,= BY M JAPAI= TO B'io.RF. E.O.J., S AT

14ame of Food

Rice 185.4
B•u.loy 91.7
Ui11ot 185*4
Broad 37.1
Rtice (:xra UJoric) 1
Vrosh Groena 552.0
Iriah Potatoso 18.1
Daikons 4.8
Dried Taro& Dried Daion 3o2

0.4.

Fork 1.8
Tofu 5.5
Leoks 57,5
L~iao 0, 6
$omboo Shoots 136,2

C

C

~~-.



Qufid= 0or FOOD) I3GtZ BY '11r;~~z TO JUT M P.0. J* 3 AT
?&Th'UJI W31!~ =Mg &;NrUJIq JAPAN.

Rico 174,7
florloy 712.2
Uillot 197.5
Broad 4Z

llc(Lxbra 4Jork) 12*.2

Froah Groo=i 16247
Dox.boo shioot&o 88.0
Dcikons P4..6
Vlobo 33.0
L',)eks 19.7

Cabbage lB?. S
Driod Daikoni. 51.2
Driod Fiali 0.3
Ylour 0.5
Fork S3.0

zh= 30



QUia~1¶ini O.-o FO0OD zoxmI BY~ viu x&arALS TO 0M'n XT~? ~J.' 'L

Y~orloy14.4
Uiflot 235.5
Ilevy lotmu 5.(
"taboafor 477,0
Driod Ucakow 250
Ddocl lViah 0.4
Driod Swoit Pot 4toou 2,6

~17 'PI1lI4 31

i ",-"I, :, , ,"
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.rc TABLE 33

DAT;.2 OF I'2 A:"'I; TYP;.S. QSý I-a.iUL CRUS' Yl"CI~LS

R~CW~) ',Y 'RiCI~ iSCU O.i ' C' A. AT MXTUJI JA'WAU

DscaL-.TRs IU42 JuiII. 1945

Dateof Iss~ue ?ypo of Pa~rcel

TLocember, 1942 One Amoriow?. rairool (old ty-ne) per officer

"~Arch, 194.3 Wo Anorloan Parcel (old type) per ofi~cer

April, 1943 One Amorican Parcel (old typo) per of.Cloer

* c~u;.u~, 13one A-ncrwimn 1IarcGI (old type) por oY~fictr

vctobcr, 1043 One Camadian Parcel por o.l~ioer

Novoiaber, 19)43 One Canadian ParoeG per offCicur

1/3 x~mria rroal (old typo) pcz o~l~ocr
Leouni(-r, 104Z 1/3 Canadian 11arool per oflioor

1/G TrItish Parcel por ul'floar

-.arch, 1944 uria .morloan Farool 4%nuw typo) pcr c±'±icor

Am-vonber, 1944 u6ie St~dr .iow~i d ZOruso Io= J0 por officer

roeemer, 1944 TWo otanrdard L'Ld Cross l;ox 1110 por oiffiogrI
Janu*ury, 19465 T%-o Stanc~ard iad Cross cCx -~,10 per ofi'cier

(via vj~adivoatok)
F~obruary, 1045 Two Standard iced Cross Rox il10 per officier

..na Vladivostok)
:.Arch, 1945 Two 6Stuancard t'od ~Ors nox -,'10 per offioar

(via V1adivostugc)
ay, 1045 Two S3tan~ard 1-.d Cross %lox *10 per o±Ticor

(vla Vladiv ost ok)



TA'IL FA -

1F0CT' MCITL'IS (1- 16',X CROSS l!*a,'I( ! 7. TO

OF' /ZRT tSU'MJI, JAP1W1 8 PMTER.C~~ 1942 -JU1NE 1946

uld
'1vp Cand i an B3ritish ýIcm -rYpe , 10 !:ox

American .'1roel Pa'roel laneriosn iAmaric~an

. .ard tuck 8.00 oz, . . G.',O oz. • .Ou oz....4

Q1008.00 oz. -2"00 oz. 6.(Y0 oz# C.00 oz.

~uga~r

00yrao UMi 15.00oz

""orgari 1G.Q0 oz. - 8.0 oz. - -

Choolte or i 110 z h.00 oz. 4.0 oz. .00 oz* 12.00 oz.
Sua 2.0o. 6.00) oz. 2.00 oz. r.00 oz. U.00 oz.

(;w(or., Condoo. 7ik-L.00 oz. - -

-u cup0 150 oz*
Prua. 16.00 oz. - - - -
ird ti k t.- 00 *0. Q.D - 16.00 oz. - -
Slon 7*75 ozr - 5.00 o . -oz* 7.70 oz.-

ocari tonr.00 oz. 3..00 o .. - -

fleuarn e -6 ... -OZ 16.00 oz-.
h ite -.G.00 oz$ .00 oz. 8.00 oz. 6.00 oz.
un o uho 12.00 om. 12.00 oz. . 12.00 oz. 2z.00 oz.

Toantwe - - 117.00 oz. ..
iwohy'odrot c ru l 101,.00 oz. ...

runo 12.00 oz. --

Pao oilk - .00 oz. 1•0 - OO z
:OLStlow 7,5o, ,6o.0 oz.7 O• 1,,
Car inoa d50 rz I.5 oz e- --
Ciutytorfe - OO0o . O ozI.O oz ,.0

J• IGOOoz.6.0 5.0O.0 oz. 6~j.00 ojz
i Liv~oern Pa(te - 00 z 00 G.UO oz. 24.00 oz,

Corn1dtow - -12.00 oz. 12.W -

SCemdrc ,0o.~d ofe--20 z
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AIIALYSIS OF 1,'00D "OU.TVýNITS OF RM~ CROSS PWXbtLS IS3JPWI TO
XMICAU 0VF'a0R M730'ThZS OF' -iAH AT 'I.ZTSUJI,, 1942-1~945

Old Type Canadiuar Now Type s1ox 1I10
Ar.morloax 1arael British Anwrorucm Arnorioan

F at Ma b3o 0 740a 618. 872. 855.

Carbohiydrate cris 1146: 1128. 802: U0~4 970:

ProteIingw20 37o 1161. 4*

Calories 14220. 12740. 0530. 13780. 13610.

Calium (mez) 3830. 4(370. 2600. 8170. 8304.

Phcaphorug (mg) 103110. C49(b. Z250. U820o 0630O.

ironi (!nC) beoc 37.,9 41.6 6~7,4 66.5

Thiumirio (rr~;) Z.9 248 2.3 b*4 41.4

41bornaviA (MEu) 76100 22 .00.. 12. 00.7 1230.2

liaoii Own.;) 74.1 44.1 34.0 b0'. I L0.1

Aucorblu acid (n;C) 1636. 65. ZU ~. 3u~.

AI



CIL

(z (0)ý (~4 #1 -iNC%IC%4 AC~

0. 16. . !CýL

CQ1 00 0l (" w (1 CD 0 0 *

to9t 0 0 8 0 0 0 0 9 0 .0
OOCOOOOOOO0

S 5 0t * 0 0 to 0 0 0

9 0 0 0 4r- I-

to W 5 4 0 to 0 0 9

.4,4



I" Ta~ble 3?

Averjeae ..eaght of 0ffioers in Zentsuji Prisoner of .or
rtoomber 142 to iw,,ust 1945

1042 1943 1044 1945

I'ec, .9,032 kC Jan. 66d.07 kg. 66.764 kl;. 62.o632 kc.

'ob. 64.40r 67.337 65.162is!
at 66.1U5 66.403 66..062

r. ~66.404 64.555

67ay 7.020 03.909

Juno 36.570 62.o84

July 66.215 60.b94

A6. 06.452 60.04Z

Sept. G4.543 19.29

~.)at. 9.33.50.538iA

Iov. 70.941 59.063

Dec. G J3.135 60.738

.,I

-i I



Rocoozwnded Dietary All1axia-90
Food L •utrition Board, Naxtional Roseuroh Counoi1*

(Fr ran, 70 kZ - moderately aottve)

Component Quantity

Calorieo Z000

IT ete 7 10 z

Calcium 800 Me

A" Ir on 12 mg

Vitamin A 5000 I.U.

Thiamine 1.5 me

Riboflavin 2.0 ZA

;iaoin 15.0 me

Ascorbic acid 76.0 Mg

* - Rocommended Dietary Allowanaes Revised 1945,
Food I'. T.1trition ikard, '.Utional Research
Council, Reprint and Circular 3erios,:;o.122

August, 1945.

AOA



TheP Caoriefz 01y'ktilico A~llY i'ron IwI(, 1 tLaa UDjei of &.)C±icor V.O.gt-O
&~t ntiu1.(aloulrciuuA an ai 'orLtI,jy Taa..is aune, Co qprirzo with i~o r-mvitn'oad st~dr,

Ti iu~3 l~o'~ Calorloo cie 4

Fobruary LAb8 21! .4
:arch 202 S831.

U~Y $09 GOO,6C
Juae 182 G21 21 .3
July 228 G2U 53
Ilueus 259. 523 OX
Septembor 29) 672 6.
Wxt obor 348 626i
.oo~nfber 175 6 4 32 .1

1)ooeinber 18? 672 21t

1944 Janunry 166 2 7 v9
11'abruary 1"tj 25 2

2.pi3. 448 7U .
172 ,)2

June 139 6i96 20.0
July 103 698 V~

.Lrut 502 V. 2
Soptuamnir 115 b V 2.
Qctober 130 520 ~4 6

ovoinbcr 1013.5 28*8

1940 January 82 649 14.9I
February U9526 6
~Arch 81 46f) 17.6
April 96 I.9. *

-Thic wtsealoutlutcd aince the --. E.C. standardo7c, -%z*om thal2, '~~'1 at~
calories should caorn frorn tat.', -

SThis column ropresents V~ ra~tio of' claloies rooclvcd ±'raom fat tco tYi .5 c
tWtU.1 calories, i.o.: colum Inn1

a x.02j

lie1~
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The Persomoil involved In the oualulatix~s 4n's

typing, of th~is report~ are the flluwizi, zemborn

of the Ut~uriti anal D31 '.heraioal lAborutoriess

Depart~ment of F~ood T~oobnloWj. .-Asuaohumette

institute of Taohuology, Cambridgeo 39 L%&.aa

ahusettse

Isabel .1auG1lelin

flurq Franm




