MV2tXtX0« 4L IT tfitfH * 0# M| fO9n& JIBRAX U IH Of
iov ooaf j i ioouxi iuim a ywiwiw w
lotos «um» vnio astoo, m u am
issum ii so foot flics* m i

1,S, lIMALA.

asmszsimznii tomsonAim or jumuj
n mfurmiofamju iuit or
M > U OF oSOV ITZXONE

liliaXi 1f75.



iOVONWI

ft* MtUt MtamMfM fear Imp m n of graUMte to
fe«<RiJunl IcJiifadMi (M I Mats)* ftlaolpilf
arodMir M1 Mai of tM Jopartacat of AMyvitlai, MI
MaoakUtHHi Mn ia&oaoo Oallopa, dMUtatm vto feu ittM kM ,
iaapIMI| aai momtiiN till itufeut of fem towards too oulai-
aatioa of tfela wuuok Kk iM u 'i ooaooyto of a long rugo.
ooaoortoi aai latordloolplloory opprooofe fur ulviig too oatri-
tioaal puMaa of Joiia tarotgl tao aoco of looal foods ars
roflsotsd u tils ooloatiflo stud/. Mo feu Ossa a woatarfol

ostOsr, pU o and motor toroogfeout, to tta outtor.

Qratoful Mokaowlodcsaoato an dao to tfei feuadxsds of
«felllm of vagrlag apt graapa oad ttoli aathars aai too woo*a
for tosir fail oaapaaatlaa aai parUolpatloa la tfe* oarloos
oaotloao of tfela stud/.

Ms aotOor Is laaocooofer tfeookful to tfes aiaaio—at of
*1 orlaoaBlllagaa -Haoatloo Must last&tutloas. far gm iU g
paaalostaa to aaiortako tao stud/ u | for artsoitag pioaracol/

rarloos foollltloo ouoa as lafeiritaiTi faraaaaal* ofeartaals
M i oqulposat.



ZZX

u*» or oorarcs

OMIIXW
uni”™ v iTwuim
t. Wa arlattag ditto fti Stall M a

i. tat «1 ItptM a i '\%rata Italy
titn W iXti Nttlw MU lc riot
aid attar u m | IM ti ditto

3. 9mmm miirt gnu ¥
vtgttokit 11 yang 0|IId oodlot

4. fftnoiUtIM of loft, oftot ladIftatat
ffttd alxtuvoo for tilUroa

9m rate af M fttitt ti tit itto-
Itygtal 11 ilgily ftttjrititat
pradn

io HoWry At tfti dtthlta ti iron
doflolooajr tftttalft

To Httegloal avaiUMlIity of W
iN ftitttoo tartttnlin

urmmmui

ii iw ItU ti ti ft ttrlito of aortal
tegun alxturo n il far ttitti
tilU xoa Wood tit teatl foada tad
tftalr ttolaatlaa t| tlftlat nto

it findlo tot tit attlam attit ti
¥|rttt| ii*mangM tft™"M

imum 1i* aaiwtiutr &,

mtty Wt tit tralnfl t
«r tit ntrIUn «MUtjr o ti
ft ttffel iMtftt til M tlrt t

«

tIN

D

ft
ft

f«

tr

39

a4t

8 &

fli



a»

9m «ff ot of thWVd>Ur/ mMai
m MWIM IUUMttM dr w in

iulwuw ofaKHlll nidue
a Im | fooio I\IIHZI fttitn
trial my—j MIUm for lix

JjJJj =tuou «r ia«f

sa”NsffisS ™~ 'asA -
n*"SwAgS!®e f*i—>

9||IWMntt||rf
M w rlafn) tr O M«ic =léC r
irl

aa talti of tm asaladiUx if
1 aafrm acaolA to iwa
N tfi aockato

Xf jumuM tisovjtni

4

49

finiktiM of a aorlaa of carcal™
krai nidue tooofd far codoa
*hlUni awl aa looal foooh eed
thol* lain ia aadddkoaao

Mrltftaaaldmtloaldnof a
iot.

Ich cooer lalwtm of ta ywaiu.
aetnao of Wwaa <=<— Gt aceeeD

9M offeoto of tlroo diot**/ fM tilM
aoratiao mMUUm Um dr ottdao aoto

9m mdotlw of a mmK oiotaro
daood oa looal foods |

73

7

119

117
121

191

19

Idl

149



M

(Cd

f,

0.

ftt— tn «f aogdocoMita ImH m *oum.
t ttIMi —i ldioy « 1m M afclooilk
M too mMUIUmMKkI auttti <<f}/n>
Mfeool tM Um 1t-30 MMthi Tf «]f

WHIm MM if M IM IflIfl MU IlifIM
a~"pMI to Mini UIMm

fctrlitm I m kitlw of
totloo of Im nrno—m ono
ocomA oldiOVot nftooi fltla

MloMUtr of P M mii fno
OIfOM to WOOBO OOUifli Itlilltl

mmuja jm omauusaa
muonufo

*s«m *i



JtiMJIB*
2

22

222
| f

72

722

Till

22

XX22

wmé&

un of tOMi

3410X4. 000X 4 484 0017 O
01 jJUL-WOOM-OIL 0 0 XU

N
41210 40X9 F A «« OTIUIff 90401*1X083
0 30441X09 VXd « IM SilUuRj UwQU
wup Sr 940/00* d«yt) ri hum i
oono w w H ci

OOKPOCITXOi Of 244 TOI0Oft BXItf e 0
004901X210 Of M4 31i]|] 0024X1X49
200804 4*0 0440 0444 28 42992*4*2
009041X0 .. 09

0090822X04 Of Hi OM U M ta 40 4824
K2AX B 14 i« m 71

«

f« 3X2
M ** @

00100X2204 0 01 8X9024404& 40
240 KXXX 92810 e 74

OX271X97210 0 44148BM M 4 U 814
aMuotiiX nun oo to

004901X220 4*9 8721X2293 7091 0 20
001842*00409 049X 0 42X1081 e 79

lim n of 20 04U 22 004*8(0 OM21 90
900884 1490 048X0 42X204 0049440
00 I*I*t» 040X9X042X0 <048220/9000) == 00

00900020 Mi 900 4X90X000

4X820 0 0/441/0409 e 0
00901X220 9702942 00202 Of 4X823
0/0X14/442 e 0
V840440X 40 0 40110 200 0X70 04
0404 90 442 0

000 O 40 099UOO M1 04X2420 40 == 10



X2X1 A

Alt

XTEXXX

xx20
XXXI

OHMSI!39* Of M| OO0 Of CM OAftl #001
i— ttiii am cm MmnNnumm

00MM29SM AM N im n T4103J M MH?X»
Of MAH Ot dftfftU

OMMSCtZOft JO BBXBXSXVA VaUB MB JMfXftO
Of MXAIAft

MMOSM UM W Itt AUDIO A92B YftOTZU Of
MI M fIM n

m i aizif moo bum am tuaiuv a
F\%Alllowf_l’,L)OQIlOf Of ffti MBS Of fM 81

«
mab aoas « s N oazb« of U ti 0S vns six
VORMIX Al» an fM Of StU 02191
(Bo.Of BA90 XB AADB OftOBV JO)

IN M B » OAMftzli ft Of tftl J2z
VOftMUNOBI

OBOf 4ftAils21 Of 9B4 in FOWIAMOBS
>m it* MtTAxmo fftzooi on conux 1
as 00MiAioftB, can aami

mo sum ms of sm tow s ooous am
BAB #0010 fits OOBXB ft« aOBAWAI J |
carojc ofcxaun a an szccxsa

IAfianao /oft nin M ina tool ftiiin

9IHQB XBSAtt BOOT V«O|B OAIB;aM f*
SADUL M32B3 AO JI/UOMI1BA 90**11 Of.
iftn ai rmmnSm WXnmum un
IftOfMCXMI Of W ftlift AO OftAAB QftAft

AMVBY MB AAf0 <# *k*ALJ ABO WOKSA
<301011 BIX SAX XB 002MUXOBS 12ST «:9f

HUB BOSKM SM_Of USAfll Iim Of
tabxmo jobbolm Of ao oonanrauivms
of vVMUBI

10

10

10

109

11f

112

10

10

10
190

192

194

190



USKLKb m utt*

XX? mar _foob h j jromxb staia or im _.via
ami_si fUIél aetm aommuii rot
2ZLHZI4APM IIM |1 SMI 197
on mar. u \ d il mfasioimoui
R&EE M T 3080 ffO
iufi of mim nua farm . e 1
xxfii IM Hiiw otam aoor _auors M tosab
nmmm AO FOM DI IBfAKi abb bias* *
im n ura @ IAS
XXVIII nuiToaa fa nr mum, vooa mtaxs.
m/ M an ao rafazn filua. aof
f)(SaI A MVX till Fit 3AUX
fONc aamoM in n un e BR
XxXvn* zoral lonfunijai, yl.mnN ao blgbolxi
ﬁ/loﬁrum aiNJal raH */icoSi VPXauqra
IU|a VitA Afg}\%l
ARXNAU. ARV Z2RB AX A AAITX <90aax)
oaromil NiiL M itiilol m to baza
R HI TA2NJ AXIMOUBSAL BIRft], a wf
SB HUM Of HI FAHXUa CF MB UMAX
gixunx m K1
X2z nammmm OV rjojarma*at m unib
iui m 152
XXX BimxaMXOB OF MHBMTfll V COBAS(R e 195

XXX MAR 1 IRZAA OF IRA
tABOAt ORILMM W BAXBIBHMHXt) e= 199

m m NUR 1040 CF ROMAM ARB VISARH4 BX
SRI XAABA? (RBRAR (OR SNUB BAX

RUMBUN) @ IR
XXXIf MAR OAMRIM aM JKOSIK IRRAKI RF SM
iamh orubrar job »® Or boot mimz e 197

Y R RO BRI
ACOXV.JAUSX CF SR

SRI AIX MAXIM J0SND a0 190



9AIM Itt. PAAS bo,

ZXXTI  lonuunn oms ofw urtufunux

«unu r«M _ oo 1ft
saROtHoN  rifiy
UXVQ lVS&ISXOlAXf4MW e» B» Mmani TUl
mMSII(I) d ’\XAIa AoomBSI)Ig’?Xa]I\/Ith
« aml «
(BAST fOQBJ) = 100
xsxfm un«bu fob mnvm miA iogb
0*m x BsooweuiAizoea e 101
zzzxx IM U | Of BBS AOOSmBZLZZr a iu e 108
XXXIX* am uw JTOUJ of t« ViUizm
footm xM u 104
sn Ntsl ACI0X13 SIB HM 11 Of 01X100*1
0l samara bass* tiunxid fomiaxioi
sib .. 109
XXX NISI XBQAXAL SIB EXISli ASMM SIB
NUBIIIT Of ta £4*0it OilttU I e 100
ann BOB! «n n i Of HI 9SBOS9 OmBMI
anmumt m ai zone s9s*babb 100
gain nisi 44ab sib osuf oaamraiAM - 109
XXXXX?  BfXOOIOS Of OUUM SNU JIB SSBBIf
QUIMOIL. m
NOV hub imoosi aiunao/Kun o ifi
aw m il JUNOBLBIIB JQOIAB9 Of M |
g TAHO® I1m io m

awn 9*00*401 OLSSSIFJIOAXOI Of X41 ZsMI

mzLBRBl sjoouzm to tm strain

Of Slsl 172a
aawn jubioal asixisnoi or tu hub*!* e m

xxxxxx  ossts of tas fsHLisj of vm ih
fluSMJ



XXUux
m m

m an

m um

DXDXARXT

sun

XXUTS

uunu

M ZXTrXXX

L\ AVAVS

XNnsui

rninm

w nn ff

mm?

XUXXXVi

Isom mhu v ta* tiiauds Lad
axxmxamoo m m w w m m h 000024*100..

aaaocAiioxu, u m m ii of tu wmux
om* *i ovam nr n&LR L

KMi ROCSK m niJR X9*IX9 09 tm C4M4*

oauaui (9 iff 9001 M iaua jo*m) oo
jutxai bom aim s 40

33X 9 09 MR X48942 09X10939 e
f liw um i ooaifff a local a&ooo

(19142x(D- «Xtu) .

vxsm ff muioa max m xas 4*1x2 aom aff.

fO ffR 142992X09 X9 UMIUi 14 944 f4M4
3X9944192 4C99XMRJ .-

9UIOXO0U 9X01944 09 tU 249991 09X14944 oo

1* MUX 84X014 419 JKOfill VUM 999
442 M | QvksB L

194 9149 OmwmnxXM OP MVIM411 499
VSARX94 42 244 141441 AOMOB 09X19999 .o

291 | ff M094AMMI8 M 94X9929 491
ViXMirJ Of 09X19191 400991X99 20 ML o

2*4 M4l 190144944 M MMA42J 490
ﬁﬂSlOZI’)Zg ggf 09119149 400098X04 20 "
I -

009402*114210 039001 120*901 f* 10
M09294

991 92494 ?? 4229914404 QP M|

1AM 9till 4449290 He
404MMVIXO MO901M440M Of 244 241042
arwawaa mm

4442X01242X09 09 OITIMff M 00»
OmXOOIff 402XVX1Vi4

3

m
m

in

100

lit

ios

191

104
184

189

190

I ff

194

199

199

I ff



XiHUft*
UXUXTU
m ans
nnng
mrarx
m am
nmXxuz
Xzauuii

XXXXmzv

XZXm Xrz

nnann

snmnu

nuxng

vaiMsaa or iianuig 400 saasss
anwn

cubical lam i a uini mumm
(aeufttift m aou)

aa aiai n 100 ai
a noo»

a bury *xao»a ura taut
Juaaa (obo/ico »i axis)

srsun dusssiamia taut
omasa (af/l00 m orbod

uzisuu tgs mMnummA wood
funxn

was Uitia use, « xml jo*

as a atiw i as ssraooiosa fans

a su jsasoti

mas sm xot m as of saoiaam
ZUuzu a_as syoiy

AI SSfEOlI S(fool 4*ASSES

(I bay fooo fla w smsbt)

»a Son «m asb MmMmm osassas or
as IARssiiau (m is a soar 4
oras)

ous fisa aa vasms of as sais
no fatasuAila a as mwn

mas vataavHl a a _ aid colour isjhx
it a sloifs of MMiou m itaam i
vas zaota tu srar

saxsc sosA| ZNUU Or yxzaazs a Or as
loan w n
S

as sffiosa nans 100s0/ parrots
ASS 475 MB Of SSSXS0L Sf MBOS
YUAKa A

*)»

1tfU fi*

IN

200

201

205

20|

207

206

209

212

as

«19



ust or Aiiroiu

JlEI oLl PAl
2 mm in; wwitw i roo* mzxj— . 249
XX M W 40X0 H4fO i 09 204 4114094*
ftBOUfUII L0191
XXX oatfouttoo or naott 40 7x1400 uinu
0joi roo ms U i4d» «, 252
XV — txoomax— or iir4tio m — xs a oe >04
v — tuomutx— M rumu m* man jooxj—j == m

VX 04— I0M DU 90 41XUX9 1090— 42X01 00 20
<00X0.000000X0 140— 00* 09 OM 940XU4]) == 2<0

vn 9000 041X94 40 4%X— 4RX — TOT 400*014 .. Hf
fill 9000 40 000X009 02400 - J *4] 0 0 — J49
00 00090 24009 OUI-0 - 274
XX — 9129X00 4J0JJ— 09 10— 11 - 279
X 4J2DU9100 0 WWX040X 0— 49004 m 270
XX  — 9M49X0 0 0 0 JM IX—000 e 179
XU— 20004— M 90 IX—0 O 44X4004 000 - 281
XXXX O0JOLXA49tF 9— 40 <0 — IMOO— X0 *
0070 0 >0 0*0X8041 72X34043 - 20
XXV 90 —9—10 1000010 0 9— 9004
0101204 (0001* 94X4440 40* ffli— 4} - 90
- 449X042X0 Or 04400X0*0 0024— - 907

— X 0404X4 0 904 440— 7X9400 4 10 11 = 90



Xnx

XXn

XKZ2X

abaxxsxi_n T tfuiu iff boot ssxoa*
nauoii of i4fi y» miiw
fgw nniw

aiaiyjxs Or Vabiabos W taxaja saxi of
bass 111 oats of vsuran jobbobs abb
oososbsbasxsm 0s sftosiisi

JIIKSI1J Of VABLARD | FOB KOfiX1l StAtS
of bais bib boh of TABrna fro?ns
m 1tl m as bays

AXAVSIS Of VABUSOCS N | IBB V UII III
BXBOS Of TABr28J JOdBOsS ABB JOSH

tnu OV|sosmSasB|mU|fum|
VB IS BAXi

ASAIIHJI Of VIBIABOB KB JfftAZIO M |
Aotxvnxu Of BASS FAB BUIS Of TABXXO
OOBSBBI ABB 40S20AB Of JBOUXSS

ABAsrsis of yabubos bob miss oaxb of

BASS VB AAItf 90 MB

fO BAYS

AIAIISXJ Of fABIABOi FCB SthJXO VXSANZI
iM f. f UYIB OF BASS FSB BAXIX

90 MB OAIOtiBS FCB at BAYS

AlAlXXXJOIOf vabubom fob xbobaajs Xl

BAAVISBIOIW USIOB Of FB
am joss 0f bxfbbbsb obobvs



wmtmm

&

VX

VXX

ua or ranu

flmxxxvi vaum ov cmxb%xoi or JOBam

unuuiqgi of axoa oaxi Mixmoosi
aiui ofiufita sin ixrmxa a
eomao am m r i ofaormj

IOM HI101 Of Oixaax 0AXI (D BiaTAUX
wotmo moanuiims oruis ra
iifM un anon 0?ixiuiy jmkadm
Xrnai axoxx oaxv juxxoo a zb oaj*
fotxoo ot uu miiiifj oxnoxao

m4I\/I-BR Of 1X9009

on* otaxa mm a00aam no
f??(;ffalgAfla n n ofmi /iia

1 OOM. Or 3J00|\/b| <90 MS/AAX)
ao sum lliraa ain ao
AMoai of na « j <

toux am noQi9 «am NMMtman
ao mam avmnta or aa*s fam as
»Xrnun 1nn

naianunrum amaffuuamxn.i

09

140a

1400

149*

149*

147*
194*



XX

XXXX

wrasse tv 4 nnumnMU nanzoiu
mum m soar ttxaxf oom tv jaaoax.
«njtn (9-e zjam tv om) no 4
IMEXO* Of It M 11T

1*4* M 2%{4 11 lHrtw IOW
zioa of 111 xaouuaxtf jobojb. oih&j

mo «uu MmMHunm wxvi vuiura
flUOJ @4V OoUI not JOMIJ

tom nt4NH a VAUMj at toss-
AMMKMItiau loan to aro ai
XRAO Of 100 MUIU Of 04HB01J

<1010 «« or OAttxjoa) auoimo i
iitn ai AXXvoo 4 mxxoo or 20 mum

M

1180

HU

8l<4



z, zmoovoYioa

la kal fav daaaAaa kna witaaoood triwUwi aiM M
la aalaaaa aal tookaolafy. la laa apllt tko atoo Mi found
kla war ta tko ~tr Itfarta to Inaaa tko aalaaUfla know
U fa oo pnlaod,to aagaaat Ihmm wolfnro, koto aloo iaimaai*
H U iiiM o nor Udopoodooao, kaa ocaiaatoa»4 to kwy karoolf
la tko aala otroM of tooteaoloflool KtgNaa, Giving priority
fat MU IUatiai tko rofolaito faoilitioo for oolootifio
roooarok, oka tea avolai yropaaoa for application of tko
rooalto of kotk flooorotoi aat oi optoi roooorok to tka
aalfaro of tka yayatotioa. Qaooofaoatly oka kao roglotorod
aaooivo ioproroaonto io koaltk, oduoatioa, traaoport, oooouai-
ootioa and rural dorolopooat totoooa tko yoar 1947 to 1979
(Xadia 1979)* Ufa oxpootaooy kok iMOoaood flroa 92.09 to
97.9 yoaro, tko iknekor of prlaary ookoolo kao ftosaroacod froo
2,09,671 to 4,04,411, tko roato loagtk of tko todlaa railoayo kao
laoroaooi froo 53,596 tm to 59,790 la vitk doubling of tko
poaoooporo aad tko oat aatiooal iaoooo oaloalatod at ooaotaot
priooo kao doakkad. la tkoooaocio of viUafM okaotrio
mtool ploagk, oator paopa aad traaoiotor tadloo koto koaoao
part of tka load ooapo ikid. Jot kalf tko popatetioo of
India oafforo DM aalaatritioa and aioory.
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BV mmijrmi to aipUaalP to taw =ltottam. tor Mt
wm Mtolttto tot M ilt pwtolts* it tot tolat HUIttov9
toUtt itoltl 0974) atoawtalt total ttoU tow# to to m
M ill tahtlti mto touts sttttwatt tow M t It ttttttUUjr
tt touts fttotot** tot MIttoM tw it to to toaai tomift
I1lsmsm attawto (topttot. 1979). tot atollaasa to tomtflM
to tovalap tot rnttna ttttinfttt Mi tvtkrt law f t awtoittoM
Mi atMptokla M tlptt toati m total ft#it to toplavM tot
taitaur Utto. (UmiM || t& «90)« tola wtrltltwl
MpMitwlir M ttli to Ittat #ttokilatoi9lt toa'latowatowtea
tti towaas* IMM M alt, tot list atattiltl atop It tiMiftts
tot awwc M Sttiltj tot tat ti tot jwtMt law tiat tmU
toll* taplrIN aitftoto MtMto of U # paU p ft*tola tti
Mtowtoa to tot Installif ptpaltUM It a tontaitM toto
(Miami, 1973)0 am tiftwto alas* tottt Uttt an tolas atom
totot la mm pawto of tot oaaatop. 1 gnat ital It jrat tt to
titaapllatol!



4AMH tto few M tliUaul tmmhm Amtopi* Ir
ilflhiM 1 WMtttic U ittlrtN, kkfetf wi) MI
MUM «f, (iMiMuftlii. <H4f «10 M alfifu U
1997) an mm wvIM . hmu, «*« -<w Ur > mU
M JINMMMMNMIH fIHTE T TU«rlU« MBA
M traupart, 1 m » mm Nil (M tf» 1979* tw ifwi
ImlopN«1 Mi lilM ttW 9t—MillMil WM IM « M la-
npMuii* XMil liiii, liNIvliiif f—I HiNMIlai ippun N
to to N litti, m tow toto to to totti—1 featltata to
fetoltiIM, (M, 1979), totttoi to Atol toto mAtollr
ffcMtoc, <Mtolpawa, d M toto, 1973), Odi, toM* (topi**,
1973) , Mi toatonupa toM Mmn (tUap (totilii U J3U
1974) , MA ato— ,

Ailp tfIM | tomban to msml pall pid-tIM tot
«3*0 toU&M tom to till to 107*9 A Ito um to 1971, « i
MilaMlI to lili tolij tto hit Into ditto Mm to to
*toMi mmIntIM*. (tofitoi, 1973y toa poBestial if

wpiad ML to alto UbbmU, ot potototo toll
ith to lapwito to MtoiMt tototo tot toM ngiMtoA*
toad mmmmt to limiim ttoto jridlAa« tom m t Nt-
toto iitaito o atdtiMI M >

to fit to to atoMtotoi, (to, 1979 tow mi mm mb

tos tdIMtIMB tort tto atoaiMli m AMtotoM Immmmiat «9
lapiiiB pain is 1 pMittUitr (toad Mttoi, 1979).



mmm too ami «**me isfiMM a Miw pot «f

fffHU MIMr Mi* tO « MM NIttM ftf M
ruililte. k]M OmUm Mtata too OiOoot mhM of pro.
Ma» M i ttu tvloo too Mool M la MIMIm Im,
arifeNMii m fvikia of too kfM m in u n«o n Ipotao,
M kIiN ii U too oalfdar nalilam ilaxH Uo, u ooa-
M to Hi mini «mU protolm, HtH wo low la ljrolao
Oat aiogoato la too ocalpOar nM lalH oatao ooUa (Ulao
[11™ UtCh» aaaMi flillt W D. Shoroforo loguxao protolas
om aapflQMoat too rloo ail otOrr ooroal protolao fovooraklp*
ta solo of la#aoto la oaop rototloo la olao olgalflaaat.
lofaocoa oarlad Ho oollo tfelal aro Hoplotoa tor oacooooloo
oalolai of toooal oropo* HU ioodlf Ooalflolal rolo of I f
paa ta IMTIH tta aatolttoo vatao of too flat aai aato-
tolalag too HittUH of Ho ooll warranto acao ooacoatratoO
offort la too oaltlvattaa of k pat tOoa tokoa oitOor to.

M ia aOoaato ta oartottooof lark fata loafir MOHMm #
IVMT of adiod aro oAlklo M i I—ipooolto. ta ww > tOop oitOor
soMta aot otiUaoi or M ot otlllooi. Holt cagr wallaM Uty
aai lor root, Oato aoooriod tdoa a lor aooial otatao. Ota
aoHrltloatato Om aot aAogaatoijr oapdMlaoi too Uoirtwa of
oildlo loaaoco to dacoa Alato, (fob, IfT3).



— «m kUIH pw> Imnii ta lain irnwi an

mmn—nr — wi- m>hm ti>9%— iwn bm
r— H— lama — a— Mjttim» aaf aaatala Inc

m — M ttiiii. ArtMimiUri mmt ffita nor wpiiMw
— — Uni — i af — 1 IMiHt aiaocia, Asm.
vitnli OM1 aaiataa. 9m/ — af epatlal lap*— la ta
fnrtIM afamUmlImili i, — at laa—Jasa— af
IUitoM — as/aiMgniUm la M ia tat ta Brataia
felaala a— Itlaa (MO M arltaalaaaaa, laaa faflats—

aaaala la a aaJja» M«1U past— an— atlltan M1 attars la

M il, lag— a M| aaaaa ltaly tagatalaa — aaava aa « -
taUtat tappl— ta ta 1Mlaa 4lata la — anag tala
iaflalaaalaa (taalaa || 197f )

ta mr— pnraaplta asallalllit/ af Calcarlaa la tala
la aal/ 1949 (Oapalaa ti lit 1971). aa agalaat a stata attain
aaat af 1997. » ta pat— aa af Marta fsfltlaac/, ta pva-
taU lat— la atllisaf aa a a— aa af — ir M| taa — tad.
ta talaa flats ass iafiaftaat alas la savasal viltalaa aaf
aUssala. Misiaaaisa af vitaMLa 4, Mtsflawla* aaaaatla
Mill laaa aaf — aaa asaaaa= taaataa ta dlsta aaaf
ta ta layaaal la a aa— a af tlaattl— » taaatltattaal/ aaf
fBal&tattvsly. la ttto affart, ta afflaaar af atlas ta *
goaatltlaa af ta aaa/ laflsM— a varlatlas af azatala aaf
la— aa alaaa vita — aa —H—  tlsa — la ta 9a ay 1— 1.



to* aaa—yt af M tatly—a— Mpylmiattfr InAla *

m m «m§e A ettmrt tuna la ttii AUh IIm It tn
(lwiaawt af Mta » n 1M ia 9m kip m If pvodaotiaa if
ekkiwrt am «l» iwUaw It— at to mat effort* kalpN

fa* «<U M U oaaanaytiaa a*a aaa a—flrally «1U to* laaal
fato kaklte aat 4U loy aagitl— ate «ad | NIkM to ttMipirt
aad dlatrlkutlaa. 4m* asa— tlal tag—I f flam to* aim
waim f % yaaAa— trtalttm f*A wp>karal» aatk a*

Ml— 1*. »tw i tor *eaa-tlta aai Wyo— to mat
af to— aag— m =< to* — aiatlaa aH aa— toaa — t. tom,

tot ifftrto af to*to— aattoaal aa— to tot 4— It— at af
l—amt lailjt— a to—e altoaajt lawitkl* k— aat toaa to
t—toaaltr —to tot laaal tkad4 kakita, ftai — liability,
llttor ratal— aat yartkff— yarn* af tot aa— a. tot
yaaaaat itufr atoa at tatit— |- a— af tot kattlaaaaka to
tot — tf toifjaa—a faata, wito tot M il—laa ayaalfla
M ato— i

M 4— 1— a aavftta af Mai ft— latitat alllit—

a— aal tail— aflat* f— kaa to Mtllay ya—ta— t

aai ta yatatii —If aaltoaaa

It — toatt tot fa— f— latl— a— to t(ﬂ tOﬁla

ﬁm&uom ttci —parlari— yta

ata — ak— t—y total — to al oa —ta

];a aaﬁ\— tot aaa—toMUto «4 galatiktllto tf tkt Iata
am ktU M aaa totl* aa—ya ta toa tanytt to—flalaatoa

aaa «= Matkia — 1 ta t— Mat f— latltat tot— a
— laa tf —— ato—t— telala



9m itaUM nnrtoi nra an ana aaplotatary att"pta
li atlliaiai «1n M Implart Im»1 fboda, tvwurAi tfei illi-
fliliaa of nlantritloa mdw in KtlU oi, nrtl«a«)r
eom 9119i«, 9m riot M ditto Mlak an tonoaly ooa-
aotl la 9m rural imm around Jalataton, 991 *adu mm
tfylinoattrt 4tfe tolottol low toot, total rogttafclo foodo la
ouod onfclaatloao at to noalt la U for protola quality,
tttir grovth proowtiag aU U tloo, iron arallatlUty otd tort*
torn atilitatioo tan kata otailtil Hanot a torloo of rat
aooojra aoA kuuaa footlag trlalo. fetfe of tko torloo ooatlottd
of dIfftroat twaHnotltno of tailtoton foodo at oupploanto,
9m knaa ftodlac trlalolanrtlrtd dIfftroat ago craupo, ratelog
froa tn gong pm ttknl etiid to adult aoUtgo oana. 9-
rtirinc dIfftroat ago pupi rat aootooutod dua to tn frot
tkat tuaaa tad lag trlaloan lakarlauo, tin tnowaltg aad
atfalnt atuadaat tapport and o» tporatloa ante tn partiol*
poata la aoatnat to aaiaal otailtt,

tn flrvt atody no ta ngotaUt protola‘alxturoa, for*
nla tod wltt total foodo anfal ta n ilm aad tnir train
tloa ta akIM aato aolac MB# Ain aad *ar tala.* at tn
trittrla* Moljrtlt of tlooaoo and otatUo onploo (arm
aid taoal) ran alot and ao ladlott ta autrltfanl otalaa*
tloa. tn oftat of ttno tolootod dittany tourtoo of protota,
m il, a anktntln of atd gao dni aad noon at a pntala
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M U of til, UUttM ftrt flwt «<A *U Min fM at, oa
Tiftw uUUutioa U ilIMU M i «i ftiN U IlII.

Im mat fM jr «» nlH"mm Ui alxtun tell « *
UM nvmU HUM , aaA UfiM, I -pi PH <M (vw M),
i— lira 1nl tteoaifc * * iP Il trial far lii anatte m jrtM|
ofcildraa U «= «p PM9 15 to 3* MStM, U t rural ana*
* uitnw atad/, tu afflaot of Alato fcaaod aa a kIf* 1/aiaa
aalaa, aoilaaij aalaa aaA Ada aftlk oa tte ootrltlaaal atatas
of UilAm 19-50 Matte of ap, wa iavaatlpte.

Il tte aaat oxporlaaat, a autrltioua aapploaaat aroluaA
vitO lovaoot iail#ia>aa fooAo, aaaol/, tin (Ogrsa ootlra),
oovpoa (Tlkaa aatjaac), tew proa (JoUateo tiflorua), flaJA
teoa (aolioteo lafclat) aaA oaoora 0aoAo waa aaolaatoA oa ooteol
okllAraa teloagUf to a tlUaja ooaaoalt/. flurouc* aaafter
iavoatijatloa tte offtet of aaptinoatatioa of anaraatteo,

(a prate loaf/ vacatatlo) oanr/inc <4-50 as* of Ir « to oAolao-
oaat aaaalo ooteol glrlo, mo acapaacA vita tte oapploaootatioa
of tte aomaaocaat of oloaaatal Ira to aaattor |Aoatioal

iR

la loot ovyarlaaat uao Aooipnd to flaA oat tte astoot
of atlliaatioa of oarataaa fra oanroto tora croup of aalloja
waaaa, tteoaflU tte ootiaatioa of ofra tAtoafa A* tofora aaA
after aaaaaalai AaUr 100 f* of oaoteA oanroto far tp dal/a.



kftutti hMi feeding MptriMKt*. grtvtt rmu tm
tH in eotoel tad HfeMl ol IMw#, tUalol t«ita, MulwHtl
Mtlirsii of bind and iitifeola aamIN mn ngym out, Wm
MtrittMtl mluatioa of tlu feed mpfbiMitSF owlaM of
ktf»r* and after oeaperleeae if Dmn ptfiMtan.

9m law«tl] itif tepee ttat the ftadlaga ef ttie stud/
M tte ladlgeaoue feed fonsuUtlooe end tteir m bttlei fee
tteir aettlUie value, paletatlilt/, adoptability* greett
promoting at&I&tlee ead ooet will atleulate eelf rellaaee ad
redeoe tte eeaatrj«e depeadeace ea lepertei feede far tte
ee—Ten eutrltleaal feeding pregreeaee fee pee eeteel ad
eeteel going otlldxea.



XX. mnm if

9m N flw af litm tm wlwo* ta tti* Unctl-
pttM la fa iK i aalav m folia*Ui HiiUpt

A fti aalatlac into la tall Ma

I* total taM a! r\!lnm tafr tapati Haa la
atojltataH t M1 tta* — m | toato liito

«. ItoNN iftak p m M r toptolhi la/taa*
nat M in

* tamlatlaa «f law-mat ItoipMaa fm aistoum
tm efcillma

« 9m fill at, pMUaa aa Ito Imlapaaat a# U p If
aatoritlaaa jaalaata

f. ta p lata aaAtototUn af lata Mflaiaaay

i. Malaglaal m tklilU r af taa pm ItiHa

M m taa aaaylaaa af toa MU a ataaa af llatop
M U aaft atallaa mm aaafaatai tatwaaa If< ft. tar pn
2 |ta af ta am aaaaamtaa af Oaiaataa aal aatoriaata la
~ Alftaaat atataa. tall taa jrasha laaaat attt wp H ta
© am aaaaaapttaa af aalarlaa M| rtatalaa*
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Omiaa, ft aitiom), mrnmmum im , (m i) fwri
KBI tto MM UW m to aOMrlif cf paiNfeHIl a*1I*n a mm
79# MKklto U it if m t»u mm 1.9 *» 9* toMr MUM.
DMyfvkil IUMi will to M M Itllil adagnta. too «k&l]
M kvu uttin MMM T la* tolas tto *rt*i to 70 ta 79 r*»
ke »f tor witoi aamitot tto tooi «W ki M u
SpainUr iiip llw il ptointo fiv tolIMna to tola «p gmy.
top tto to * totlltoito la tto = «m | tlatarlao to tto
gm M ill Pinippa la tto gmm lappto croup* apfia to to
tOartM aal apt mtalap, (flatolal to**r# fOii# totoliai
toto, 1970, tantaattoa si ftl# 1970# aa* Oqpalaa# 1970),
S tto akIMna M toaa oltaa gnatoa gantltr to tto pmm
pppppl Ipfaap ton* fpo* la panato tot wal* ant to Il
M U sagalnaaala, to Il protaia ataia would alao to «
toaa aat,

to ppatnat, tto pa oaplta latato to tolartaa pad

totaln papas atalta la M il la toall todu. tto a«mjra
~tow to t atolta la toall tota saaaan aa aa af ato allsMIr
ena 1,100 aalnlaa aa* 11.1 f. to totalaa pa* tor* top
*allr tolarlp lataka to aakaal PkiIMvaa (*.19 imm ton )
la 19*0 la toall % hi, to Il Paapaaptlia to fMttla la *9.7%$.

= too ataa tollr tolarla latato to p w toilin (0-9
Ita e!asa)la too aa* to rntalaa 17.a c* la toall toto.
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11 *** R ««Wr U m mu numm Mm
MMU VM 4HMUUM if fella, (1972) al*0iUm tUt aa
« malt of fe lama, tta gntual ufllnn firm tU
mttittaatl Mial pofet an miumb agM UUm i 4 am 19
fm ii Min Malta an Um affaotad Ip lain UftU.

*e pm capita food aocaouaption la fe u feta «aa
aagparad Ip XM 1971 feoat oa 119 oom/o. tfxeapt far
~anala, tta latata if all attar faada «aa aaah tain tta lonia
NMaatM Ip ita IOVU fea atapla 4lot aaaalata of rloo, aoft
tta alllata aoata (taaolaotaa tpptal®jtaa), feolaa (ferptaa
nlpon) or r«pi (Haasln oaracaoa) to MUt a Paw fraaa of
tad4 froa dial an afttad la tta pnpatotisa of aaotar. few
aaoaat of llook proa la aomawd toraup* 14d11aa or loaalo*.
(Protola Joooolataa of fella).

feaocaaptlaa if pnaa Uafp apliU ai la feall feda la
oafUfilla quantity of 10f. por lap* feaaoaptloa of otaar
nfataOloa dopoado oa ooaooaal availability. fea aaoaat la
aftoa laatoqoato, 99 «= aa aa anrafs. feta, alia, ao«ar aad
Jaafloop MU I an asanas of aalarlao am ooaanod la nap
aaall goaatltlaa, orooad 8f. fell aM M il product, an oaamlp
totaa, ana ttaad pH»li an aoan af tta lapsrtaan of toon

foods, fta anrafi par capita dallp M il caaoantloa, 40 ta
40 aU feat, flat oM case an mmmm!** aanlp oa aa onaoflo

a MAIL I SrMitlaoal feaacatad oanal lafun taool foot
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tig. par Oaf* naaanpttaa tefe U aaaaatet kattar rim
tka aoaatal tf*M (Mte, 1974, Imtea fi *1 1971 ni luw m
1971).

A State*!* lari b ut Jurvcjr «<u aariaalri tp tea
Avail tea tern Baparteaat la 1991, teai aa aifulij, iarala.
Ul naiUi 9m aartiy raaaate a mm telly avwptUa «|
2900 QAterIM par teaaapttaa telt. riAanri ttia aakrU
ilitria ia aiaqaato, tea van asawpllaa if faria attar that

aamla la lava* Ifeal tea raaa— artai tenia.

M «ri Ay tea aaalrir aaaaiwpllaa axpariilva patten
tepllii If tea Aatlaaal Jaopte Axtay (teparteaat of Otatla-
tlaa, 1971), aaarly 99 par aoat of tea teaaa tell a apate tear
team 79 palaa teak rapraaaata tea faaatlflte *terar|r liaa*.

tern tea aaaaaaptlaa patten of tea ilfferaat aafante
of tea papatettea part&aaterly of tte mlaarafela gempn,
pra aateal aklllm ate aapntaat ate aaraim aattera la
aaalgraaO, paraaatefa of tenia ragalraaaata aat an far kriaa
tea raaaoMaaiai allawaaaaa a m tea prafaaat'ate laatatlac
aaaaa, (Baateaa fi ii 1971# team , 1971 (tea 011) ate
aklllm teteaaa tea ana of < aaatea ate faar yaara ate aaat
partlaalarljr aklllm la tea T te 10 aaatte afi sroap. Matala
Aaflaiaaalaa ala# falter tea aano patten.



ho opoolal fM u ptwini for « mm iifuia la
IM11 M | MMpl parltpa aa M M IM | «dp»—*» "Xftrtir' «
limit. M il of allk* aa tologr ooffoo is glroa
«bloh MUr rtopf0O000 tn M fltltl (Mojo* tfw ).

Afour mud ohlld U tho afi nagi of 7 to 18 aoatho
=1 t0to 9 po* ooat of its colorto acorta fhiflU od, faros
== tottor than Oio NHatnyort who la ot&U rooolrlag 79
~ ooot or MM of 800 @iorloo from Moot ant. Ola
lattor oatogory of oOlldroa la tho ooot rtopurort of all too
aal gwapa aim . Ho ooartltloa rofJOoto a popular alooaa-
ooptloa, that tho aoro orlotaaoo of Orooot fooling ooaotitatoo
artogoato autrltloa fir tho ohllA (M aras, 1774).

Thao «a aoaljraio of tho oarlftor oarvojo lartloato tho
aoort to laoriooo tho lotahs of COlarloo aart autrioato. XT tho
oalorio coo la f&Uart, tho protola acort la lihslr to ho aatlo-
flort aloo. Of othor aatrloots, rtofioioaor of ritaala Ala

oraatal*

JffiMUL*

loguaoa, aloo kaowa ao palooo, aoaatltato aa laportaat
avtlolo of hod, all oror tho mM . 9mlr aoco io wirto Qpooart



la m trsplas aad KM MluapiM. tear «<n 9M mala star**
of pnnu la acaa teoftltlaaal dial*. 9m/ in emmn4 la
NIlittNIr lap MwaN Mm 4MU af aalaal ariala in <*-
main oala Mart aopplp (JaiatN, 1979)* dittosojO tear™
p» a*a* 1I»MO0 goaalaa af 9m ta il/ "lagaalaacae* 9m
fillaalf <= a** axteotivaljr animated fa* homo ana— pittai
gratala fcyiipii (eraaalael) Qgoaaa aajaa (pi- paa),
aiatawtflttlaun (ntolafc.pac), BaUakoa Mflataa (Marat era*),
Oi/alna aaa anr (aapa Moan), kklal aim* (ljracinta tsao),
latepms aatlrua OdMtaxi fttoal). Xeaa aaaalaala (itotll),
Ptoaaaslaa moat (tolnok f*aa), UteaMla* aurtot Mark (Oraao
im ), 9Matria* nlpria (kiaftot/ baaa}( f&asa aattaaa (tea),
fuMBUweaaa (fitid M » aaft Tlala 9 9 (Vraeft tear), TIpM
Qaljaas (aaapi). Of teaaa, ffaaaftact aeA at/Maa as* aal-
tINtai plaaUi fa* tkalr all caataat (19, 1973).

fan a** MUM rarlallaat la 9m aasaata tf itguaas
«aten, dapoodla* apaa tha afl*iaal9aral amditlaos, laaatUa*
tatlar sural a* urkao aaft laaant lavala (jykxijrd ami awppr.
ff84). Owrtola 9rpaa af lapits «*e p**fto**atUUy aaltt-
ntad aaft aaaaatad la aastola porta af tot world, tan
appaars to a a laaaaaa ralattaasklp kateoao tto anlU IIU tr
af laaaaaa aad foods. 20 aaaa otlao ttootslot mao aa
ladla tad Japan, tna nrpiap”I® af laaoait Moda to laariaat
wdtO la***o*tog I*oom, wtolla# la aaaalrlaa litoa f.<U aaft
10al/, to* opposite team la anted (lterate aaft A lii, 1970).



JrtrtttTi Him.*>

9m aMalool ooapooltioa m autrltlra valuo «f tH
MM OMSttlr M*A Hf m IMP* IM Ittm IM | Ir M T
vchBV«. la giM—1, HMM iM iU 18 to 23 por oaat pro-
tola. «<m |t |[M M w | aad aagraMaa, vital Mm a hilpMr
ooatoat. lagMM ara aka M ir aaarava «f tkiaalaa, rlto -
ftav&i« aiaala aad Iroa. lot nktivair poor aaaraaa af
oaloiaa M | fct. |Iba dry srala loguaaa aootala littla u>
oar%la aolS. villa aproaMt loguaaa Mm aa laaraaaai oaataat
af UIM&aai HW fkiU ail aaaarlla acU (Maaaaal aaA Pllaa.
ffw K

M U llaiU r, lagaaaa ara aaaafilaal aa tM lIflaat
aaaraaa af | kat pratak« opto 23 par aoat ia try gralaa,
MM M Marlas apta 40 par oaat. flta Uattlas aaaaatlal
aaiao M il la tM lapa protola, la avtblaalaa. Mila Hat
la aaroala la lyalaa. lagaaaa ara routlvoly rloM r aaaraaa
of lyolao. wfcloh la tM llaltlas aaiao aoU la ooroala aad
MUoto. tMrofora a JaAlaleaa ooablaatlaa of aaroala aot
laguaaa. out laprooa tM aaiao aoli Mlaaoo of tM flat aa
a vM Ir Uyferoyd. 1944). 4ppropri*ta ooraal - laguaa alrtaroa
aaa aaM tM Magi tf aaoaatlal aalaa aalda m m ooapMto.
MaapMa af om| alxturaa ara tM MrtlUaa (aorn) aad
Ir&tolra (M m ) of Mslooi t&oa oaf SM1 (lapaa} of XMla,
M | Blao aoi ador propagation of Qtln (MS, iyn).



— fad thatit is m ilMi ti — tolapd Imlll
M e MMhUr —— ftplw lu Hot wilt AfeUfi nflM M
tho M trlliftMilnlw If m M Im amn atoltli Claris
M laulrittM ft— hi M id ft/ M appropriate lU M n of oorool
Mi M fi 9>iMi Of otftor M fM pi—tiU wit— — log u j
M ini pntoii. Mowrvoff, t— U ft old# variation la tfto
oatffltlo—1 — ooiti—. M iliflIftl M>wt A m ftftd oook-
iag pro,portloo of kpMM, —t M il —— ftilflk m t log— m.
—1t ftloo totoooa different otffftino of * olagJo varlotjr
(— — ft. 1962).

Hoot HfM iB, —on properl/ me—d, bo— <« lipotltU
utr —iiciftc i—i w % to 9— ooat <tftotift* ion)* —v
log—>0 oootftlft tr/pola iaftiftito— . —toll — deotroyoi oltftiff
tor ordinar/ ft—ti— or ft/ — elaborate ft—t — — t
(—rafters aftd J— € 1990)* Cit—toot<O ftloo ft/m to the
dialoglooi —too at 00— logo—o. ft/ —  tftoft 20 pit — =

1ft oidItl— to t—yoift Iftftiftltoffo. tfto prnooo— of ft
—riotr of t—to ooftotoaooo Ufto — gglutiftifto. oop—1—.
alkaloids. opftftogoftio gfttoooldoo ofti godto—pooto Jftotoffo ftoo
ftooo voportod ift ft OMiftov «f lopuaoco. fttottU IM i ttixo io
U ttlo ovldoftoo to oftow t—t tfto pro—o— of tfto— footo—
io ooooolptod witft fffoquoot — — do— oft t— < dowlo— ftto.
O—t— owoft oo —0—0. vaaitiag — itiorrft—o do ftol —
Ct— tfto— log—to =— 00— d (Id— = 1962).



to

bmm to* Urtrr in tr U to* Op*a, twom if

aan --—---—--- @ "~ mm |J—*rtu liIOytM* mu«m

(Q *w | ttal), tO* *x**xxkprr *¢ AR F*ta**ftft wit*
*xxxk *kuroL tIViU D **i <> *e Otato inM*ot AOU*I* f«k
(Im i ta**). *0* ;**—Mtl— «Ot*0 ta aaaaiUtta wit*
miM . ft* tail p*i**lpi* to lotOtn* aattna km mot tan
four **t***t**i m jr*t. tat it t* taiimi t* a* t* mm «*r
nkta to ft* fBNMN to ft* **ta *f *o a*HMI alia o0*Ma
wmmijl 41%* ‘x4 (MU} (Of 1ftlii tfC9)« fti* oom-
pouad i* waft* NlalO **A ta* ta m****< M ta ft « W m
ft* w*e*e to tat ***** *gj litataifg ft* ataftatra ox ft
rtaaU ta to* «**d*. = fraatan wOtta *1*1*1*** tto 3*m

ta «ta<a*M O Mtviaata, *01*0 aaaaw lo to* fl»*t promm.

ftm lytio «*aU j *01*0 t* * etanatartatl* fttaa ta
ftIft 1* acaatlaaa *M to a*M ftctt*n**ta* «ta*triM,
M lavta to* «m ta — aatat taata ft***. ftp* batlif ta
ft* ***** wadava ft* aata* a ft tm Gnm* *a*— Mla*.

(Na*ar |ftta 19if)«

arofla aniltrt

ft* UolatfIMI f*tta taw ta ti— IT tal tagoaa*
ta* **ee fta*A t* waxy t*tw** 40 *ta TO. *ai ttalr Fxotola
tffloiaao/ tatlo tatwo** O*f * 1 (O taltta, W )»



mat Mir a— %v— vtfUUaaa aHN totmca kpn tuitn.
M «dm HIM MHnN if Himm HU lau
Mk Mi HUttMNM U «M 11 il —p—l—— i pr»-
MMM M %e Hi Alfftnan* U He iMI i nh HIh ifHI
tiffMii muriilUii ifFHI nm Hgi«

JiM atin

IM HH If H—imM H M | IM HHIh h m HIM
HU MyMft U Itklto M Him m iU ili U Hi MttMIH
M. MilltiM will HN to toNi M H Itotol gHtoHM 1i
Mtorlttml mmmIUm* mUmij iM Itotoi, iMIMUg n*>
Ug UM MA I][IHH IIfIHIiM U tot

M e wvtf totoi. Mil if tto itiittM An Mm
eniMAA« tto IM rf Hm tofMi U MMIM f—Ai mm lt»
tto HiH JM (atm nilHim)§piM ntudip Ani. a
Inm atotot rf w—alag f—AH iiM i tm toillig iafuta, Us
toMM m tii lIf MM il tom mm MmMm* Hmit
llitoMtl *11 MM tto «MrM t—IHiIM MAM* M ill
itUtor totoMW Mi ifftiM r la torn* of piw tU i «<mtk
Mm MM tmtod Mi IMAiI mtialtotogr. HH if Hi fMA
Hitorn mm Mm Am lipil for iitilil UitoriMtiIM —a-

— 11 MM If IROHM |R AlfftoiMt |— ti M
tail—Mi M ini

1. Milt t. to— | . Haiti, aUto m Anmnt*
AR AT R ColA ;. m
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% «*d Bilk. UMt Mt telari iMtoH

(M U).
m tiyiH l\?) M),O). <9 M i allk ()

t. »t, | imzhzi,
MUt <«). 0)t aVk )9 kakiM
MIU)!
M il (3 tojr Bilk (1). tfki <Xlca*la).
IIEIUr)I)}i ,(4{Eiﬁ ‘ljl’;)I_B t tt). Uy Bilk (1). = *)

«kiu tu upH kiii m uni.

flu iM kitu if uftlkk kaa tIMVi kci ftafl u tutui
flu u flltu u |l quality at flu aliUrw> fli until if lajuua
ia fluaa prapuutluu u tlti kafluaa to u | to pa* «afe9
alflu* ku atUgk nun u flu aib ki—tfau at flu
lacaaa. Qaly ttraa kput, NTi M—ilg—ufatpwatul,
upul fluaaafcue la all flvaa puapaaatfana

Otuftl

U MNO9UNA witfli flU
la tu data af Itfuta aad U Ik »a , «**
aBauaaaaa toxUa. ftofIM u aul aaakli



too fw nm of vm&m trpta «f tonle B~ilanH U
Uphi too Im e ftlog ftilka. 4Uoo IUyte innh Im
piDWduna llifei >w «H i tolling* toaatUf, palflu mA4m -
etorlng Mfetth onn to ««lv«A »t Hi iNNitoll Uni, am
Main tto m in intfaallw, it Matu to >nalll> to

iMllaato ton tolu toon lapnaa totom oonnpttoa*

tot prtotoa af tmgnl intolnllaa if groundnut
noquiroo opooini ftnportonco to rinw of too Inmidagly
grootor an of moundnot flour fnr ftoding totonto nod
oUUna. Moiootrltloo totooto ndrorooly tto ooofoooo to
afelMao* to onr toarino. too offooto to tototosto torn toon
Inno—tootol to to ana man to ontoonrintort ontonto.
fInti soot ao— Itloo union an Illtolr to not groomnut
oontnlolng frodo an UtoUr to to ondamonrlotod olroO tto
guootlon to ftoU tr emtool tooonoo rory toportont onov
(tonal* 1961). tomtoo to groundnut* union tnougn lafoetod
uitn AnTtoiaaf to not ololm to too tola* toa toon itonti-
flod. too non to ouon varlatlaa, oonglnt uito Inm il tonal,
log nnd atoaroga jgmotlooo nor oontrol offUotlroljr tola
gototoa.



*4

nmitm *

gm of tn jottlooo -m to lil VIl Uim Um of
lacunae is t— fa— 41— of iiHvtlail fM* Bm ImImIm *f
Yr— j*raviAUl atout if pw m | of fckttoi is the dtii/
ilsts mo tom fosad to poeisoe 4 to 10 foli Isoms— u §—
f— 1lis (tUfsHs oat Kmioit, 1946). ftm m wife
wUttaM is to nmmto - p—4— log osp—tr of teg— o,
losgsl cam* oor tsooo# Urn Ism aal my femeo a—a to
to porttM ItfU aollTt, flatsJos— oaioisc ft— Bo -iirs
ptloa of logs— lo so l—artsst sopoot, f— — pout of
Vi— of so—-ftsOlUty tar — lo o—ots fist— with
poos 41— aU tility sad — oltsto to !— l0Ao lags— o U Wb
4lots of lafwto, j—M oilJ4*oa sol Wo oi— Csosys— too
liib 1973).

W—too U a— Woo Wo— Wst suet of Wo cm for—4
io frortoo Il —160, (9toggs*4s, H 1944). Otsllio is
—I—Ilo hsvo oh—a tmt flstsle— io —t 4— to Wo fcJW
fltor oaatoot. olooo loAl—etioa of —Wyl—11sio— So— oot

|— aaoo fist—. It 4— o —t opfosv to to 4— to Uteetl—1
aiovotU|I sotloo OiW— oio— Wo o— of sstltootl— 4—0 oot
si—ro Holt fw foamti— (la— sol loro-re, 1947).

Oasto4 logs— o slsagro pools— laa*— W-— rear loss— o.
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HUMH .. W* En** u »<*»,
—_r . N (atm uitttM ), <)« oy*m>,
Iilt (HMUHIU m ) M*»* e " (» «— tin*tom ),

1 | tli™ Dwt tti n « tf la MIN aorlaljraia, toioh la aa

iijM tU iU Ir a# aurMiAnaa, «<M kN fll la laapU
grm md m feifi la praaa pi% will «w otbar two u
batwaaa. fM Nta of aaylaijrais la ralatad ta IN aajrlaaa
aaataat. Ngwrttai* af NatNt wart «<M wNla lapa wea
aaat. wa”a* vw. a* IN laalatat OvNigrdrala wea asad IN
warta, wwa aiM Ilw. Of ttoaa faa* yaim|] jw”~a pu Na
IN praataat pataatlal ta |>rtaa m , (Bamaaatri aaft
analvaaa Bao. 19H )«

Mar Aejomes aa* Nw a 4a aot aaafc aaolljr art aaat to
aaatod to aaaa laapwr firlili to tiao than ainalm aai

alllata. to toaaa lap afto | "r~Ttajp It la italiatla ta

iawtlap alapla aattoda to town aa*|" M-, oaaklto M U

fapala baa baan laiw tH ta aat aaetlag tlaa to aaaalr 90
VM aaat. (toatia ft 1907).

aM ia HiM tiia*

tto aaat aawMt aatoat to tbapaalag laaaaaa to aoa
aaaptlaa la ta tatoak tto aatoa. aaak ttoa la wata*. aaak ta



* aa#l tIM Aa wrtifft ink m a lift palp aaA apAsa total
en, tola piiwtai Aaalaplae aaft la atattl— la loanlt-
ntlIM toa tosAa prlaoipiaa Aa ltoa aaaA# At satoanots alas ta
liolaglaal tota» (torltoaalla, 19T5).

Roasting aaA puffing of lagunas an taw rttnl
atitooda of pnpm tiaa. Ban psaaatonraa toast Itoa to m liji
Itoal Itoa/ lapart a Aaalratola fk fitf aaA toato, Aa aiAltHa la
TiaaTIf Itoa tasAa atotoataaaaa* Alas, Itoa/ lapart aa aAAI*
|IAaaal gala Aa Itoal Itoa/ Aa ast Alin a Itoa talk of Itoa Iscaaa,
aa toaAUac Aaaa. laaatad aaA pnfftod lay aaa aa/ toa panAaiaA,
alaaaA aaA aaaA aa *laa4dj-l actoal* praparatloaa for oldar

aaA jnaaas omiAraa, (liU A fti, 1907)*

JgBM It

taa/ topan gaaaAaata aaA apnaal vlttola 24-40 toeara,
afltr itoa aaaAa tom tosaa aaatoaA Itoanigtol/ Aa wals*, aaA
spaatA am. ftoa aprtalaA aaafa aaa toa aalaa v&lto or without
aAAAlAaa of lAaaa* %>anting toaa aaiaaal aAvaatagsa, ta
B-oonplan wltaalna aaA aatonrtola aoiA latwtata Aa aaal aala
ooaslAaratol/. taa avallatollily of Aaaa Aa also raparlaA la
lalasi, aa a aaaaAl of a An aaaa Aa pto/|Aa ptoaaptoorua,
viohato la toeam la AatoAtoAl AM  atoaaapltaa. Sha OnrtoatopAaata
aalair also aaMaaaaaa ohaagaa, toeaaatag aaaa digaoiAtol*.



H ifton*ma f&VOW—W «uin MIli MinuUl
M la (tern oMl Miuiw, Ifft).

Hia lii JH)Mitlono fm m UgMM mt naa»
groundnut « I Na* [|M. mm Wi|] MtMainlr anl. flMjr
m Miurywim an m mmiim «um of m moa
altar ftvwalttUa la paaiaW HUNnM la Si Him ttu
Mn£ ot tko iiH w nlil ftatM 1 (Joiiiffio, 1968).

m Immn lavlalr af Muk I—Ila looOr vifiliu M
aelste, mny MIwkion mm known la H attUa. Bojr an
lam anlvif lIM»ylalHagt aln”~r part of in loonl Slot
raft aflat aaallp ovniiniio. kut tkojr Srafiaal]/ kan a Inmp
eniaa. nnong aAUMa craaa lai n tin dorter lama mm
nutrition* U ton laaliaUi than iha pan groan Mina
lawvati in jroong toaior Maria mm m i <UgooMtlo neA
iontwin loon fitrouo notorial (Oonon, 1964, ArraAao, 1973).

nutritionally, anny aUhla Mnfr vaplaUaa mm m >
onllont onorooo of oorotono, foloto. ninoln, iron, vitonU 0
gnA ooloion. *aoy mo of opailal inportonoo in too promotion



tl

af witM UM ii 4t vaiob ia a Mlor m m af MIHItwtt u

/mr| ihllim partianlari/ U MM 4Um m Hilii. Inn
laaftr vagatablaa (01Y) M| im U Ilil m tha MM n fliM ito
for viIm In H i almanla and aa a minor m m  of pratiin
afenn aaad in how Min aaaalag aiataraa. 9m/ aaatma 3 to 9
par oaat prataia in tna fraah atata and latum 20 ta 49 par
aant vhm drind. Mtaantar, tit prataia la aanaUp u«b ia
1/riaa and tiyfIfIM ~  flmrafora tit/ ara valuatla in aappit-
MntUj tit aninn nali dafiaiaaaiaa af aanaala and ia mpraviM
Ua paatain gaalUt/ af aaraal iaaad diata in Man tha mm mp
na ItflIHMn im 9mn/ aaj ta aatan na fraan toana, parUaulnrl/
Hm jraanc tandar laaraa, or m a paainrad fast attalnad tr

M dr/lag and/av anakiac (tan, 19*4).

IMLJI— UUIIt Hint

la adit* MY raat* D m lamia of aaat plnnta na
anaoaataa* aaaat patata, aalaaaata Mi nan/ atnara ta n aariat/
af iiffnmnt t/paa af arawoatnai and wild apaalaa (dhaala/ aai
Xavio, 19*9). ftrtaaaira wart Ma taaa dam an anaaatn Uaaaa,
allion MM atatai ta aantaln tatnaan 4 /nr rant prataia in
fraan yauaa Ha m aai 90 ta 40 par anal prataia M m drlad,

(tarra* 1904)*
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ST aoo riaO m m i of * aaafeor of ooooatlal autriaata
<aft U «li laolaot— la Alata gm iljr anOaacaa t*a iw ||
aatrltlaaal gaiUtr* lltfcoaiO tbara an *14* nrUtlwa la
taa obaaiaal aaapaaitlaa of tha ooaaocaljr oao4 alibi* taMattaa,
100 | of fU Ik f@BMm of oar ptoavilly taatalo M f. of
yNlala, 400*1000 oi. of oaloiua. 20-50 oi* of irao,
9000-10,000 ao«. of MHTitioa, 90*100 of. noorlli ooii of
190 400 aag. of oltoflovlo. Sha protala Moaoatvatlaa la law.
M | tooaaao of tto aaall aaaaats U wbioh Ua/ cro laaaaol,
004 1a ail oaotarltata to too total pootola lataka to aor
alfalflaaat ootaat (JOaala/, 1909)* Moor 9XJ)f Newali oolativo)?
k fn oaaaato of ooalia toll vOlafc lo baliavad to Hall to*
availability of aalaloa, (fearliaaa and itaaaori, 1970).
Madlarly, taa availability of Ina lo 111 la aOawa to to aaly
totwaaa 9 aaA 9 pat aoot 4ao to tOa yaa— aao of poytla yOaa*
ptaoraa. Oat witOeteadiag tOoao factora( |If prowUa pal
maaoato af oaloiua aaa ina, Oaaaaaa of taalr vary also aoco*
aaatratlooo (lavala* al 19T1] 197*, 1979). *9iv eoaotitata
tto aajar, If oat 90a aala, dlatajgr acar aa of vitw u a
C~oaretoe*) for taurgax aparti of poioataai oaiidraa 10 o *r
low lap!Oi aaaotrioe (jwvoiva aad Op*, 1M ). tea woao
alpalflaaat laawaaa lo aaoao vita*la A aftar faadlao to*
irooa 9a*r vapataMaa aoaos aadoraoar | aMO jaa aaOaal OlOiaa
lo AoMIli Xadla (kla aad Baddy, 1970)*



Tto M art of e » wlelo* w«t H lim m u elilt,
dopoolo KIM M iMir It If 11— 4UtHaw ititi orift«
NUC «<mM . Jhartto* m i, tra «M * it ooatoot c M Il] «
KMM to to mdifiod taritm » on raratogim iii.
Qrati g 4ooo ftft alto* Hi oolo&ao M1 Ira fitrat of nr,
t«t 1AM fl TIFIIFIO M tll t0« M IH tt0111100 Of OCOCx Of tH
vitulM (BrateMUM tl A 200000 it turetorat on
notm u, bat M fftii ooU lo loot to o great n Uat,
(gorabutathra | | tfTf). io not oo 90-70 for ooot of tto
araratio ooft4 ralgiaaUp pooooot rap to dootroyd tr too tot*
tOOtltral too—-to 14 oootlog ratted*. iftor oootlag, the
ofttoflralo, foloto rad oooratlo ooli lovolo rap to nip on
tout to ora raur of tra oraimto raigUaUp pooooot. noratog
<odor jgrorarao drae aot mm to ratllp ttora loorao. OtraUto.
log oil ttora fortora, toraocopttra of 90 g= of row AT por top
tp o pmiOool utUldd, ora ynrUo opprralratolp 190-900 tg*,
raloira. 4-10 og. ixoa, 100A.9000 aog. ooffotoao’, 19-40 rag.
ftlotoog 90-190 oog. ViM kvia rad 19-90 og* oooratlo raid,
Wmhm raorato to ooataltato traaodo raotlag a oraoldiiatlo
pnparilra of tra drair arado fra ttora ootrlooto (o— |,

1947 loo olt).
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Nnull MMmilM fU N u canm mm
«f teo iurtimU iM e! ihtir «= la Hw iw itata,
I9»tt«ikrlr is Kw M il m u of tetalaplti aoutrlaa, la

ea flak of IrttaiH ij kotarU | iateatlau «U paaaatlla
lateototioao, Ilulk will aol paw u j partlua la Iki ffaklai
of 111, «lau «hn la auUAualla <rtiiip la valau aftu
oookUc (tenia MBAW naiu, 1W . Lot At).
m uM L aiifim.i
Jaaftotllltei

ON of tte aojor patef t la 1ST la tte dial
la tte atraai foot tellofo aaA paaJaAloaa teM tr imp m al
oo— aaltlao iptet MI* tear an kollate to fmaam IteH
foaia foo lafaato, olllteaa aal avia owpaotoot aad aotolag
— a. ter mm a— Haaol to to teM * teala vklok paol | of toa
tte lauaaf to jaateolataatiaal apaat. la atelMao, UV am
oaaaliaml to to 'aaa j— atigo* teaia. to oattag tte aattea
m rllit tte autrtUooal laalltloo of I f, oooplot Ate 40-
— aamtloa of aaltabla oooipto, la paatepa tte aoot lapoataat
atop to te tatea to aate tea aaaapt W (Ooooa, 1*7, teateaa

1f7J3>.



e» fa—Ifoto Mtotlw to to* corto— til wilufMlI
IW IIm «f NnIMtvItiM omoos ohlld—a U M ia Um Is —Up
Mr nrt m tiin i MtrlaiwIM food*. Xo—trill— 1
atotM M1 —with of H&IIiM oould to iapro—d ooooldorabl/
If -M W mm jpanaalad to food thill ihlllioi thi rogolroi
«aatltIM of ooi—3MIhj— mlotiiioo —do from tho loll—m—
foodo m Ik Ilii mulmuM with 01*,

M riltr ood high ooot Iwn — ohihitod tho oido ooo of
M IM | fooda hr joopMt is tho low oooo— to Im li* f o i
te |l ottoapto hoot Mm moAo hr Nitaal wartari to atilUao
photoia nah fhodo of ploat M g li ante oo o il oood ooolo ood
hfMOO oo OOppiOO0Ot to tho pooh dioto 00*I0HOPi hr OhiMiOh
(mAd. AO. 1*1, JUS 19M aal J—lol || ~ 1*7).

Jom— Mo of dIffoooot trpoo of f— aolotioo of low ooot
food af t— O do—lopod la co— 1 doooloplig 00—toloop—
Him hr HOMroo ocod hte hlig (1971) — oado*.

1* Mooartoo do—Ilogpod la flootMola ia 0—

OMrloo togod Ch a otopM oor—1 with tho oddttl—
of —oototlo pootoio (}IJDOOOOUVEO

t ot—e= pood—0 id Aloort oh—t ood
hE on 0 of fada OO—OoodZ—tllohloh
Moato—

g?—_lfgﬁﬁlgofﬁ‘oﬂntotomﬂﬁa— pol



3. *flbffb’ it ittiifU wbloh Ii aM oi If nim
(ubiat) u4 a 1U 1 (oblob poa) with tbo oddltloa
of tha TMitatti inti > m m » (aol flaw)
Mi e« MKU m « (9 par Mat) «f M ai okia alia.

4. Mli»dbar & Mia waica 8&aa | M _of parboilod
vtMIl (M m_ . «*aat), aiiUa graaaiaot floor seA
aad okia alii poudor. fti protola of tho 4a
=Mot 20-22 par Mat 1M Qrotola iffioioao/ Ratio
la about 1.1 =« t.O (fjroal* 1973). Mo to obortooo
of ailfe ponar. 4% boo Moa b m >t«l tfeat Hm u
fM flaav could M oood a0 a Mbotltuto, lalabor
aa pM atol ourroatl/ boo tho fOI|OO|Oj -aapoal-
tloat ]JOI’|I||\/| Moat, if poa ooat
]Qldlblo crouadaut loor aaA 19 poa ooat o«r Maa

oor

3. OM MpplioA M UU fMa M i 4a a blood of a oooa
(49 par ooat) dofattod aopa (29 par ooat) aad obla
allk poodor (9 par M at).

Apart fMa Mioatlfia ooaoldoratloao, ioportod fooda
Maa rarloM MttloMobo liko OMt of Maaaport* aMrojO ood
diatrlbotioa. Mooaiiag to topaMi (1979) Abat 4a ao aajor
pMblaa of aalaatritioa 4a tM aoaafy oblob aaaaot M oolrod

If laM Ily orallabla f ooda.

A onltabla M iaal fry**-41f airMao ao obpplaaocat
Mali MIp to oaM op tM daflalaaolM of aatrlaaM 4a tM
aalatlag dloto of oobool obiMmb (Copalaa, 1973)* Mm
OMwiMglai roports boro oootpod fra Mom offOrto 4a tbio
dirootioa Caotltiioar, if & 1949) abaoad tM t 4oUjr oapplo
moat of 99 «. of protola food Mood oa 4i2it blood of
jrModaot. Modal pot ood ooacao flooro brought aboat a
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toljtolr rtailflurt iatMMi la toairartk mMA m m uniil
etataa mt atoll— a. —a toMi lilt i-w n toytto alUtoM
M  Aafialaat la pritoU, vitoaU AwoAittafkfla
vtoa* acaparad wfttt ttoa alla—a—a —— — AH toy tto 10m.

Itojaw ft ftl Oftt) iwliHK a fM iln trial with
i M H total «<MIl » tola— af «n *1 gtolai, lacuna aaads,
toil tod fi t, Ioiaf iN tlli @oA latltotot plant protolaa.
9» Haiti if tola tojrtoMi pntoU alitow iftw | toU
vitt that af silk jthtolh.

toaUHTf tto lapittwi tof tolf toUm t, tto
Hvanatot b—- at—a—I| ttoa —at a* — laitl fada wit*

alapla p—aaaal—, laplk «f toiac —ft—I tor twa fillip

toaaa, attUalai 1- == a— ptitoIM Ito a— ii o
ctfltot atap ito fh IfU > | ttoa pvatoata pp. ttoa aala awaa
if paatala tarn am@lo atoMaatt— a— ttoa — la, lafiaia,
ollaad — tola, lad protalaa, yaaat a— laatotd plant
petals.l (totolsato— a— tors— alt 1940p tof— total, 1W|
toaclatwr || si W tioA Xedar toA to— toaj, Iffl —b—t
11T 1i 1993).

Taaloua htoda tot p—talto toUrta—a h— ©B—- fto—alat—
—A — toaatai la aa——1 labb—atartaa ta M U. —at tof
ttoa— 1— aasat ———tola pvdata —wt—aa toeaa ynpard



Jar m u ftears «4 lawtertM salats!alas tte oaot of

tom fU sl psoAaot assttet olaitar U ttet of mm otepta foots
(tarlkaatia sal >h ilh, 1960, Qupta, 1*72). IMIm MUM
sat taslag mm test iter iw s at «a Ooatsal Vast teoteolottaal
RssstfsS Institute (JV91), tettaaal teatltuts of tetsitloa
(VS) sat Si orJaasSiliaoBa Sat teteass Ooltefs teas stews
ttet law asst soQtteHs foot alxtuxoo stetalataj atoquato
asswots of psatela of ftirl] It]h Mslsylswl ftluo as* quits
ofteotiwo la am atoy tte pasttea of aalsstritloa (Jteaaltev
11 Pi, HW. teateta tew pipi, 1964. Msaala U fti* 1966.
teiistox 8§x li* W , ISwsaaas pipi, 1969, Itaslossttem || H
1970. tesatas ate testa, 1971 sal Oapalm U pi, 1979).

ariteatia sad tepsloa (1960) fa— late! psotoU

alxturoa wits bapU fm floss, poaisit floss ate osoaso
floss la T tftes psopostioas so a sapplssoot ter otildsoa
oafftslag fssi Swaotisstos. taslsr pi pi (1960) astte ttet
tte vagatatlo psotela aixtuvss woso pate sap*teasate to pots
flats. isotola foots teost oa Steals of jriiaiat, orpatoao
ate staaao fists site a psotoia oastsat tetwooa 49 te te 90s o
ooat wtsa tet at 16 90s sate isvol woso as offtstUs so tela
milk powftss la pssMtlaa prate la sate (telteaasasttr || i
i960), teaftol || pi (1964) saptette tea offtstUsasss of low



leagel gna, aa/aboaa and mi flours fortified with
UaltU] uiu ilU f oa wtaaed U fata. KMIUIittM rttl
(1970) tooted t protoia food alxturo ton* on groundnut seal,
eeaaas nal aai hereegroal oa proachool ohildroa. Tho ia-
=Nuaa la helfht, «i] M aad haoaoglebln 1m | of tho children
receiving tho tloal mm slgnlfloaatl/ higher than those of
the ooatrol group. Hmmm £i 8& (19(9) peeved that the
hieode of vegotable paretela mixture wore as offhotiTo as etia
milk la treatiag Kwashiorkor. when pre-school children,
aafforlag fiee Xmahlerker eeie treated with a blend of aoje
fleer, pea aat flour and eesaae flew* thejr showed higher
digeetlbilltjr (7S.3 per wet) aad nitrogen retaatloa (56.89)
than aareal ohildroa. 1 oovoa aonth feeding trial with
greoadaat protein looInto aad beagal gran fleer eepplrmeted
with vitaalns aad alaeralo harebeen conducted bp Dun ft
(19(d) aelag children 1-5 jeere of ago* eighteen ehlldrea
received tho aapplemat aat eighteen ethers served ae
‘controls’. Acelgalfleaat laaream was acoa la the height

of the ehlldrea ea the pastela feed sappleasat ooaparsd te aa
Iseealerie ooatrol creep. Mym || | i (19(d) reported a feel-
ing trial oonduotad ea the pmeehoel ehlldrea with a blead of
groundsat poretala leelate aad baapU graa flour knoawn so I.p.P.
itatistioa.il/ sigaifisant dafsrsooss la bslghte aai weights
were soea la the exporlaeatal ehlMiea ever the seahrel



oapp— oat to N m li m sopor— tot too M Mittol

eHI 0— ooit&oa of pm pw «i —pintlri with ton n -
pov— for ottor — tow of to ttH trM now fualljr. &
protola irlah alltow of unto]* food* naatiH1 of 47 par
not - toitoK to* poao, 99 por m t itotot waw flow,
19 po* toll toot to*WOwi to fat a— toa flat* to It

to* ooot protola woo 9— 31— 4 hgyl— toil ato % «tott
(19*%6). too — talk protoia aisturo pm toll acooptoi aai
toliratod If lafaata — foollag tvlalo roaultod la wolght

Uimmo aad rotoatloa of altrogoa.

to— 11 11 (2999) otatlii too tot protoia atlllaa-
t&oa of ah lafaat foot eeatolain* 799 of pkat protoia ato 109
of toU it protoia ato foato that too tot tootoU VUUoatloa
(1.f.9.) — 00— satlo to that of too ftooala ha— oa
haftolo toll* a— la« tolalo with — lafaata h— ototo
that looorp— Uoo of a— tahto — tola — u tool* Ototo
— a— atout a to— it top........... la tholr growth — gOtoal
hoalto, (t— laothoo 19«0). to— — — (1971)
— aatoatol too offloaor of a wooolai alxturo he— m — oo-
fir — ii mnotoil ftour to — oahool tolllroi. J— la
I1'1l1 Ofn) »nani to lafaat totOloc trial alto a — olog
f— o— |l— at. Awoaolog f— ®=m— Uaoat — too oapp— oat



fwrtiflsi wUl mrtfcluil mm M H | » fTMpa of HiM m

efrt ill M ill H pvill M tfciri t~ MI iMrtw If laU |
NnlilN, its i piriad if mi yM« 4 MrtHI group if tkil-
4m mm «IMim hhl if * silk fat. Ml

AiffMsiMi la Multi «4 mUMi if ti M&@Vmi m m
Win fsedmt Mill (itll t™M Bill fooi M M 1«t if
ststistisni iljilfIn ii HIM In «*i KMUMi bm
(1972) IMA punt final %= It « ftid asppltstat to lain
tit prMla 3m1 if various ipntil foods far foodtig u -
Hitt. MMt pittoil IsoUt# oontaint tint 90 par tilt
pritola mAis fnt IN« fiIMt, M ill H (1975) km
MIntN tM M ilHUH if npplwtUi tM Mm IHti if
pM—Mol M U M will = lift Ml It prsMia nixtors MnAM
W t, grouadiat, Btngal g*m, sugar tM 4*7 MM silk.

M ttai (1971) IMiNItli 1 ITH M M ill M1 ptrliA
of am imv will tM I—alljrm iMils In tost prottis MM
fMA M tht pM 4 f1 MiMrow if 19| M | AHjjUfIIMt
IMI>H MS MM is tM MgIM M MUItt if tM MiXAvH
M with til infant food M tM IM tlll tfciMrs*. Olptin
(1972) MA dtttispid, &%At— liiA sixtuxs* Mstd sa Mat,
CMMAMt M i grata MM .

Mat til mi sf WjttnUs pittala aixtmt Mi Mm
M tM sitilj IMAMA firm iifflitii M I]ili in M m sf tM i
tfftMsr in piM itlig fMrt/ahilAM.



Bvtai U li HmH roooaroa in iH m | * taw*
ttaoup* in 9tart p«U M «n < fon U tiii ippm n to tta
dTolofat of aipfclir rtrtH w fu | produota, particularly
um ] niml gnlai tad Up— which tN — « oo—only HP
—n |p tta pw | —jorlty of tta world popotatloa. fill
ipfOMI COUM ta WU ItaM M pOOCtO fortIfl*\tI'M. W tIf
Botoo nod tataou (19*4) tpMftad ttat a atnla of —Ita
ta—n — of tta aoooooloo —f t pn, O f— I, tait
olpmlfia—tly Mptar lyoiao —d tryptoptao ooatawt tta tta
iital —Ita.

ta tta a— a* tatta-T —& pM — la— ta tta
ootarttal - 1- M idi, Ipotao M1 ta» taoo aohta—d
Ip itartl— tta ao—oatrotl— of pitta 1 ooluhlo proMao —i
liom olof tta oo—ootrutloa of aotl— OjdxoPido protola
frootioa M in ta rtatar ta tta f aataa —Ido opoolfiod
M m . ftafrt-ff pm 00— d a roduotloa la tta oalaa M il
Vi—1-r MIMf tatap ta hlph oo— atrotl— ta ior—1 aolao
protola, ta —ooolatad with tta 1— protola quality of aortal
Malta M| Ita d—olap—at of Jollopro duo ta aUota dofioio—/=
(llea ata tap* 19YI» ta— oal cl ftl» 1fH). ta tar— of
OPtaingaol HIM, rpatta f aolao ta a ilolopltal Voluo of
ft oad 71 par aaat la taa— otalta oad ohiidroo r—jaotltaly*



M em*mmm! U m jaatafta with « MtM «f If |[M ««| fM
=*ilte9 M i Bilk With 00 ptr out f« ihilimt (hM M I

u il » Mi Xiw cftill 1971).

Si MU»i attoaUM hu Mm P14 »» tM tyw iw it
Mf ffoM M quality tlrwfk IM u« of jp if t M1
pan, MM of M ill Mm Mm UoitfiwMIl UM Mn i UM
MMMiMt aal Mm mim M1 laMid 11— a* promising hyfcrUa,
(AnalaattM || 19C9). MI1 H ill Miilaia Mm — f—m
— Itaa «n f«MI1 1 — Mil 100 fit H a— IjrolM
M1 10 pM Mint MM MwMpMi IMI Mnl* aocranlviniM .
om—- «piflM 4 impmllm n Ir MMi. M«m MIm at
MM m Mm M la 1971. »m nutritional oaporiaaltr «* tha
(Mum 1 —tM n—pmitt Mia Mia m MIUiMI ft— Mn -
pnaattva tarlala a— lai 1 *»ta, afcia— a «M yaaag
allMail (M aaal 7— laaH 1 Hlaalt— » IIW). NMnm
M1 if mujiM T-«m aai aMraal m | « aa 4aM—Ilait H a
aat ftHint Mrlala waaa M 1 1la9*901 1.M mpMUwIljr,
<tM ti th «w»). j—rr» — Fr  e*«* < m «M*IM
MM Man Vat ..M 't MUM IM*»la la awaaaaUa «m allk,
la Maa 1 «alkM « H (Mil— 1n la<Ha aajjrlanlt— ,
1973. Mwalantlaa U il 1971)*
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Triing min itm tk— i him ip —— Mmutoitiea.
14 IMM (1971) M tttlin m m i af
9 1- 1Min nmmirtn to tot if erclaarj min

Ml Mnr»> »to protein nIM if 4 n « f aaiae mm * perto*
to to 90 pM M | of Mat of allk to Olark (1966). me
«fflilM t «f 4nn t Mia* far retool1ltotin* aateramrleka*
M iM m wee proved to ikratoa (1971). ferpetoa* fj] ~ (1968)
tore repeated too mwwy of oilUrea free adeaaee* atofta
of aelautritlea, 6m »ajue t aaiae eae fed la traditional
iiatoa. Olaak fi, |& (1968) aaaiiifftii a aitraflaa toleave eto*/
Mitt els /IMAC atelta eklak stowed M | a totol intake of

900 to 990 flam of ~m *"! aaiae aw adequate far aitraflaa
agalUteiaa. Qaly toe atoilaa tore toea repeated la 14*a oa
Ito are af %ataa 7 aaiae la lamaa fie* la* trial*, toaalaaltoa
(1971) toe *aearito* a trial la jraaa* ohiUran near 8*141.
n*n*rea aka ware fa* with C**'— T aaiaeO ke* 8*1—1 aaao
wel**| then ehUArea eke flit t—Ir protein throe** ekia allk.
at HI* (1974) k ellaleal trial weeaaiertokea in wkiek

Upagai T aaiae ear fa* to aklUaaa eafferla* Area feaakleaker.
Me reealto iailanto* that g*aja*-1 aaiaa am ana—ealklly
rapleae ether waflatoMa faaia ekiak her# a* fir toea aee* la
the treeleant af iretela klartt Jtotoetritlea.
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m totoiUi

1 M1 ooj to 200 allUoo pupk vitl im tofloloooy
U tH nvM t«Ur. If iWi dofloianoy is of Motor/ crij U«
«MN m | to t Unaa toot oft ooooool Motor/ ol tootloo
ooioto. MultmM1 M1 MOM to MU kart o Motor/ im
Istoto of otoot It ashlar* to loftop/, o mmb olrowMorltod
pWtM oxloto atom too Main outstrips Mo lroo sooortoo
oftor M aootoog Mo Motor/ Iroo lo uouoil/ vary lloltil
to to tor low Iroo ototoat of alto oat too aootolotto
oiMuoto «f ottor foots lootstod (4mA, 15671 Apto IfF4.

tora Aofloiooo/ atr to doflood u o aocacor oppiioat*
to too M Ivitol outjoot oadlaar to too popolotloa at to# «
M ark la too loMoiOool lo dofiaoi 0o o iooooooo la toao*
gloMo oooMatrotloo tolow tot /A/slologlo ooao, 1.**, o
totoooolra tolow too fevol, foaal ton toon lo oo ItoltotUa
oa toaofloMa a/otOaala, (VM/M6 197%). to too post, AAfffU
Qltloo ton arioso ty ottooptloc first to f ootlf/ oooalo
ootjooto, caA tooo to AotoaoUt too ooooo of tools ooooalo
too protloa lo toot it lo oot poositlo to Aotorotoo toaoolt
lo o | im lodlrlduol tr dttorolooUoa of t— alttlo n oooo
Mttloo too ooo of oo ortltoory out-off polot for too
tootlltfn valuo UuNt too Mrao*ovoolop totoooo ooraol coA
atonal voMoo, (MQ/NVoo, 197*). too ouly dlroot wo/ to
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lirntifr aaaala in IN iallvllatl mhjttt U
to adalalotar inn ai Itniaiw vtoltav Hi U m Irtf im |
inimhh, (ftmr ti &» i9«t).

9m 4«Motion of truo iron Hflolinay aon la appro*ene4
only Kerw ]h an enanlattloa of anpisatad boon narrow or igr
9m aanlimtlia of iron athorptloa, i Mann Ho Hanytini
Him n noolyronal mlatlaaoblp to Iron atenoa, bin || nl
(1948). It Hu ananaUr Hoi aufgaotod Hat Oabalt aboar
ption nay Hi aanfHI for Ha Oataotioa of iron Aepiatian alnoo
ainoa 1% pun Main iron aHaorptlaa, (JovHIn ft Hi W )=

Iron Haflnionny am Ha 1Matiflad at tnroo livola
(WJ/fA6i 1971)* Hi Hn first oatagary am iaU ritela Mm
Hwa lop Hitod iroa ataria Hot ao amain and u aHnornalitjr in
otHar laboratory pamutua m iron daflaiaaay* H tao oooonft
aatagary uo iniiviioala witn iru iofioiaat orytHropolaoia
whom dofioionoy in idoatiflabia H >eHoratory aaaoar a—ato
of taaafarrin aatoratlaa, rad-oou pritaparpHyrin nai mi m il
Indiana. H m nay Ha aarnal ar only allgfctly dtpraaaad. ft
tHo tnird astogory am Hm Individuals w- Ham lIran dafiolonU
and n dntaatabio aamla Haiai tHaaa tiros oafaarloa am
flodo fmn too litaratura Hal about 904 of asostrusting



nan ten iron If por MM ItM IH Iw i Myw
<l Mi oMM 7 fina M 1 Tvw= i FedvVINVe 1 MU,

A of Moot if pBYv MM *M 40fl0IMt UyUIOi
poioalo U prognoat MM M | Mil MI. ninoo MM | in*
atorno «M zo<Jalrod U pMgmnoy if iMO UIUIMF io to to
nvolAod(«K~AMAO 1949, Cook U i W ). Mo nnjarl* of
infanta Mm no Um atoma, Moot 90 poo ooot Mm 1m .
4oflaiont orjrtnropoiooin, Mi If poo ooot Mm Ira iofloionojr
IHHIMI if M OUpplOOMO OM poovftAot. Aonnlon, tj OM>
trail, raroly Mm iron iofloloMPt ooMIntont with tfcoir
M —aMI tM talanoo.

MM nutritional ioflo loony 10000m in M14 oM Mom

@ tt™m tiflalto M M | IMooi M ow , oMo
MU iron 4of loloony am m la in oomoo, (000ID oM potontially
MU M fooatljr*

Muraottt om of tin groan loafy Togntntloo in on
0000H o0t oourno of iron no poliomoi tjr ito nigh Iron oontoot
<19.9 M /10030 (X.0.J1JU 1944). Moorrloon (1994)
tMt croon Imt$ mgatatlaa faro om of Mo tnroo olnoaoo of
pntnotITo fOodo. lor non rind in oioorol olooconto oM
vitanlao union om looting in oomni pnlai*



m MNN Of AM tta |[NM JN”r oofitoAlIOO IN
NrtMMIr 1" Tint SAM ttv NN UN MfIMIN Mi
e M Iklli thmiNnt IN fitf, (*M MA MM# *9f?)* le
hi*XMt Him NTfiplli mU «= fM | Ainnil Mi mini
pNIMtab MN Mi kfMI* NiN 'm M f NM NN «<AN AM
iNNItIM t Moooao JW Il IOIjT NptftM Il OM Nf 1A IN
plrtto MU ontMt. Art Nqr Nn «Up M | of M
Un (M U MiJMwNNI, 1999).

AMMAM IN OMM Ax mom WOO IttfIN M il IN
INiNA M i Mipm Imtf f—itoAloo am ntu oal/
il MU «m N (f A3 1994, AMOK 19U). Imoo tN If
iigmilAn of Nofr NpNMn ui jMotil Aan i mu
tNroapi n ip pmuUla nutrition oiuootloa piomrai. Al-
Aomh pni kiir npU Im ooataia a law froiilip of
m UiWi Ana, pi Ntt for talk, tbop Amlik a i nn
MUaMa An  AOn HNv fooio (3ara>, 19*4, '-----“— ||
Al» 19%7).

1919 Nm NPNN INT WQIIIM IN tlll
of nin NNi to ooAocol ottU M IN ilpA fllulljr laorooooi
N»i» Nu h Ito iwtoot, Apart AM tAoir An mint
mMBMta «KNNU on oxoolNat oourooo of M HIm i nam
tio prioNro— of ritual* A, oat folio *14( hu«- ui
smnUi ooli, aai folio ooii ooatoato* Bn folio oM oootoat
mUat to aootl/ loot iorln too hiMn p n a
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TtfU a- Hiiii»

vitaala A Aafloloaogr la one of tfco aoat Aoauototlac
prtUi hnlIM m ltoi la Mia. 9m goaorol offOot af
fIM la 1 Aaftoloot/ la 91 Mfenl la layIm il of srowth.
9m m n apaalfla affaoto tn mm u tte syt 12 toa fan af
aaroala of tat ooajaaatlvo agA litat'a apato Altoto apoto
Im fern m aHit 99 la ftva to 11 par ooat of oBllAraa la
Jaaltan aaA Aootaaa M ia (Stpatoii Iff? aaA Jaaalxo ||
W r)e

vaoAa aaatilalai f of anaA vltaala Aora awpaaaltt a |
ta/oaA 9m aaoo* af 19 yaw. Ammo lkaaMaa AorlvoA fan
pIMIt fooda aacAa to M 9m 991 aouaco of aitaala a la 9m
Alai af aoajr japalatlaa «waa#a la Milo, (Boo aaA Boo, 1970).
BMaafoaa, 9m afflacagr af oBsaapllaa aaA atlUoottaa af
agaataaa fm tBa aaaatatla asaacaa frasaaaa Important. tto
moat rotloaol aattoA Aar 9M aaatval aaA paaaaatloa of
altmla AAtflattap/ Aa tBa lapaaaaaaat of Alata ttoraait
litlififf af aaaataaa riot ftoAo aaab ao aorrota, groom Jaofy
vafH9Ba aaA /allow ftalto*

9m O9raa altaala Aaoclaa of-to* atgataBlaa Aayaaft aa
ttala 111*11 aaA tata aaaataaa eaatnta oaf 9mla oaallaM lltr
ta 9M My. 2t la aaaaatlal, thoaafora to kaaa 9m taaa



TitM Il AM ttfllr rf MTttIMill [MMI1 U Ui InU,
to order == mmm Malt w to m a aooroo of ritooto a.
Oarreta, — w tto, p*W*« iitopi l«Uoo yuplU,
AYyTIOOtO O* 0*1000* AM eoyooioUjr vito to utitooi,

to Moot of too toloAoco otoiloo to aaa only too total
oarotoaoo proooot to tot taptok food iw nn lom tooo
acaouaod. a for tofootlgatavo too oototoaotoi toool
oarotoAoli oAorotloa wAIoA, ooooodlog to toptoi Ul tojlto
(1foC)t to a oooaon aooroo of error. Ykirtoeraoro, to oceo
ooooe oarotooo&d ostratloa firoo too flfitoo oof tooo toea la-
ooaptoto (toaftau oad fujita, 193t). 26 to aloe fotolk
toot too ootlro oAonnt of too MologlQAlly ootftto oarotoaoldo
MM Aloo to&ttoUf oactraotod tooo too foot Ir too jarooodupo
ooot/ U tooltopv and fladp, f]H)« anotoor probloa to too
tout lot ourotenold ao”™auip of 00Of oooooa foototofto to
ottU oatoooo (to toma. lift).

to lofoaraotloA too toon royortot on too olorotlologloal
tlotroitloo of too torotoaco to too iaotro»lalootlaal traet.
So 1910, too and too ooyaaatot too ~feoal flfnato oo a
etoooaOogropAlo oolooa ont fount toote that wore not to too
oaroOono ooorooo fod. toor oonootod toot toooo oonyoaote
opr tore toed fOooot Ir too totootlaol tootorlo.



iao aai Bao 0s?0) hm nhvm tn Ikinm <pm N
to Kml M ilWiU fopatloa HMkm latm IM lai~
tlaUjr. Si Uiiv fttil fMy four / omi nilm titl~
iMM low U M ilntM 19. Ni 41iml H fiv nH of Mi
total aantaaoa tea Mi attM wp M Si, oareot, papaya
M i maooaM voopootlvoljr. Mi ItfTMaama appoorol to to
so3ato* to Mo aaaaat of JToasotoao aai poooltl/ Mo fllor
ooatoat of Mo fioiofffo. My aaloalatod MM 2% of Mo
total oarotoaco la oanroto mm jU tfotm* M Mo aoooai
otair. f«M aoiox-acaxiwBod p*o-ao*ool « U IM i atoortod 73*
Of Mo tital oatotoMa aM 70* of t f Moasotoao froa 50s.
if aawoaoM (Lola aad Mily, W ).

Aaaator if UniU «itc<a MM MpNrtoi Mat f*o-
vitaaia AatooxpUoa tapooUUjr Mas oamM, la liNotly
yaoportlooal to taitlaM also Ipoola aai TUrtaaca (109),
faa M | 0944), Mala (1947), Mi M i aai MMslato,
0949), Mao aaft fata, (1949), Mi MM H1 (1947) aonootoi
Mat aMMitUa of Mo oasMoao tsm MfOtailM la paaoltlo
«air afto* Mo toatMatlaa of Mo MgaMla M il acaMaaM,
aim HU 007), OiMlalai Mat OocsaMM fra *m oaxroto
M aookoi aplaaot too M M  OfSallr «<U .] Mitooa aai
moMaasi (1941) sapMtai ttat oookfM HMWMM ocaactNN
atooaptlaa fra tott oastof aai AUlioM aai
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enatO ftlka (1947) IMal 1M ttin mi M lilft— = I*
toa luim m Mill «f tarni w iii, imu « m .

(1947) aa« ftltaMC (1990) U fO* OM to f —
tofa Of IMIIm llawM MMiIMNHIr fpm tlaaol 4e Hi
HMM tm N« *0aM il fag vm imp (1907) iwim |
40a f— Hi of 4m rtrttai m 40a O iplrt itairjlin* of
mrtm la oil firm . 1994, 9m *4toion aat loamyla,
1999, 4140, 1940, OIfiMt, 1940, MM |J1*1, 1941, Ol M m,
1940, JUola, 1949a Mm mi Brito, 1949, ImfmOi oaA
Fijito, 1990), 70a 77 m1Im H atoartal t9 40 99 fair out of
40a M il tamo, lacultaM of 40a o]a of 40a ito)H la,
Onrotom la oil f yaiiH 40 Oa aoro nalU r o0car9*4 40m
fiuratam firm fagataOla aaaorooa. 9m oa« 9m (1970) ro?ortod
40at mpatalUm J-aorataaa am cooplata]/ aOmaQal by four
adult aabjoota.

M 1944, flaaOaaa aaA hla omoolataa ooapmod 40a
atoaaptlaa of ktolto jOaaniINi oat rnaiaol Or maamiag
400 anoaat of atota aiU fllr am w il la 400 40—aalo Aoot
IgopO. fltaala Apinmaw aaj Oa aamaatad to aotlaal la
40a latootlm | rnU m atoa*0a< *la ton*. 9a aajjaata
00omOod 9,74 oat 14.7 pm mat of 40a ~ e urotom within tt
Ooora aftm 14 mm wiotoalatoaod, oai 91 to 90 par aoot of 40a
aotlo ootlvltr ma la 40a O n of /M nitoai, tolar fO allf
muaol at 14*4, a total of 81,9 pa* ooat of 400 audio



KM»«iwm U Mi lygpli 4«rlac MI M | 10 haci«

wl—H ill *mo» (1*7) itolalitt—9 1*1* M *«| *
four oaijoota MIm w * M * ]SO f»* m | of MI
*ti m*»ly« MMm* mxrnfm im*IM | 1.7

* 499 patm** MiMill MmIIrMNMKU Mm |i»-
fomd fIM&a Aweo MHHIMIiH, 9.7 * 999 9» * *
MAVM ill MttPllr <= H IM *
nm— nnf thiutm t— ir
— i

Motor? Uplla It MI >M*1 M M m MpiMMI le»
nttUUIns Mi IMH vitmlo Am M«| Mi te MIymIIMiM
(Womi H tl 0997). *ma9ly. Uaa U ftl 0997) * t
HfMiai] JU 0999) iMiliHil MM UHMjr Ml is M1
im H il for ftlaU Aattarptioa ilim jouat * 119— M
low fat MM, mpiUmilH Witt ntaal Aa* *1* MM
*lk# *9 aoraal plasaa nkM . M tto HIM ** . M |M*
aattm Infoata, Wo aaouat * oltaaia A1*1*9 H «* *
paraliol Mw oMWM of fat a*x1*4 (* * * ftl 1947).

*0 tjrpo of dloMugr *1 «gr aim lanaoam vllwili A
iU IttM . 4alaal oxporiaoato eaepoot ttat aacalMwattA
909* aolio affoot vitaala Aattltoattoa (MMa a*
4*19*0. 1994).



ftiw il iww tlptiffi tum wix»fn IM litof M
M>i»m CHrotaaa iterptiM la fcunmm (Vilaaa ii 13T,
Laaatardl, 1*47 art ftwguhl med F iji*, 1999). Mn U,
<l al (1958) toad 4ut tfirlIM HjraN «M i] tOOg. af oarrota
m K wita ttolf untl Ala*M M  aaljr 9 par aaat af Ua
aarotaao, tut a telly *«ppteaaat af 1tf aUvt tel saiate tit
tearptlai fa 25 par aaat ate atm Im k af fete aarotaaa
ate rltaala Alam m | rapidly.

M ail McpaxljMata iadlaata ftef katfe tea asaaat
(laagar || 1987) ate typa af fat tea a teatelag affaat m
aarataaa aflUaatlaa (Tfeafiw, 1994). C’rataaaa ara paarly
atlUate whaa iMlIgvatlbla fkate an iaolteod la tea dlat»
(teii 19570 fealal* 1995 ate teaapaaa. 1994).

Artaiai

Mpateatafal avliaaaa aa tea alaaa ralatlaaaMp latea*
viteti AutlUaafloa (al aarptlaa, teaaaparf ate atnafa)
tea taaaflfy ate faalltr af tefuqr pratalLa tea Man raocaatly
nvftnte ter Man 0940), Barytaff (1999)* Mteiana J| §1
(1999) ate tenm a (1999). Man (1990) aanaafte teaf a rar
law liufea af pntala aaa aaaalf la poor aflUaatlaa af
vifeate Ateaaaaa af tetfr lafllteatlaa af tea Urar ate tea
asaaaquaat datariaratlaa af ate ifeawryttw proaa*asa
M 4*nv«va'a viw (1999) tea aafateUa pnaaaaaa teat an
afteatte nafeaMy AgpaaA aa tea AlOfaay pntala lavalate ffea
iteaUaa af tea dial*



5%

M 1990 aWfw MatM M I
MArenwUvy i BQive THIIUIA Apilitud & eiilsen
vitb iwil-lwvv hat m ™ rykMvitaala a«t—im

o, Mhn «mtaet ML M Millrafal, «f M mpyi— rt”
lag Vi dk&&awith Mia Bin for 3 t&a5 Aaja* tma m
\SNMEAMIM =t UINVNKRE ©> Inaetidr- oM< M
mm I IH Ul N «= A/t aelalkaoiodr) ae
md laniprt on taHu lata* (1fAl) tha/ ataasaai that
mmwittaat vital! Ala Dndd, poiva rpdMva am il
aafiMMME 1a Ca yUIM atain vilth witnin Anarm >a
T=aUm f Mm d&ilbaamAtat Daykaa ninmaef
NMm EHaeaitaEaimm, vitalaAatinrm All aat abaaga™
AlpalM faLt 1 (1990) aaA imao | X al (19A») tart alao rapartAft
alrtki agmalamsmaenm MU mAAMaa, wioathady,

Uatam umn afftdast ywdU istadam Ua
vidivMd MM at tu yrMtaEa M aam ceeliatiags Ay
JaalvVieEsA Mt (195 fiset tret EathrgrasM apatEa
e At im =S AgasstaasiEEt aatagsdfla
sethnitr =t latirtleal et ANdsssea. thlanfe il
@B M rnalVly <, 7t & Bftaastan, agru
bvidast Fataarnm dat s aHan&EEaincEl A asEath
aEE. e Wisela Aretivity t=t ip yagartiaast "\t
MU Aaaas htaat ta ten agalsssia e
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pmMmmmM Amt— —  w toM *e** Mete tea tho *iri» mm givon
te hIfl Jt«M i lift. aultipiowptnin M IftU of Hi
UtoHu t ttftt to MM MMHM Im |li MaM to H
HftoM M| Ir protoin ffM M inium m i kM ommb tIM U 4
Hr K ite fi« plant oourooo.

ten otte iatootigntoro te no* oteroo* nap afloat
nf Winter protoin on too apparout aterptita a*l utilisation
of pro nitonlno Hr tenao. teln A (1999) roportod that
telalotoring tentoaa-rlah pnin nil (19900 0 daily) taro*
night tlinteoo in 3 to 19 yaara old, Tudonaalan hoyu. Aftor
tvnataant, tkoir norun ritanin A Moola worn tho nm a« thou
of Mom roooiolag 2,000 1«9« vitaela a Anotato (900 Ma rotlaol)
and *1* not inomaoo ten 2 g. akin cllkAlicgraa tody Might
ooro addod to tH onporiaontal ditto. Aron $oal oarotoao
onorotlon and anna Oarotoao and vitaain Avaluta, teobotta
(1f99) tend that* addlag protoia in te tea nfte tea ailk
to tho ditto nf tin naranl pro adolnooant girl*, = to 11 ftnan
nld, had no nftet an thoir ntilinntian of 9,9000Ag. torotaaa
tea oooot pot«tooa. Mooat data nf Inin and inday 09TO)
alto anggaat tte a ail* dognao of Jaotolja>aalaxlo-nalaatritioa
tea not Inpolr oarotoao atoorptioa. Motoln iatako te a
Mooat offoot on Intootinal protola fcloayathoal* nad ton
intootlanl oaayt. oarotoao naopan (Mronwoto Aoagor on*
tnif, IfTO).
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wan Im iU jiuw , Irttm n —wlaatloa of (to
tOPilpnioBoty HIm of JOlsstoi low 3ost iwool Vm A to Poor

lloo Hoto'

>(-§ >

>

w

" UmH4 Hotdlhtocoovioo of Ool—otct

Ibraolatloo of = osrloa of alitoH
paofwi Tor oolool flhlIVM Om4 op loool fooAo ppft
tonir poplooltop op pM m nto|

910*10* OOt HO QpOOP M ill of ITOOIO IP P
M~HhfMop crop Milton, pm

Itollai ton ooltoUUtr of = Hooogoy tootal«p
for «n ovolootlor of ton ootrltlpo 'polity of
toototo, I,p Moro(g)l topto >11 rood nistono oloo
forwo* pro of toll oorloo.

Bn offOot of OOroo iloBory proOoioo op opt d»oi
otlliaotloo tor allloo soto.

torolmtioo of p WoooIPQ airtaro ton ! o loool
foo*raJtoroo£0 foollo* trial CP Iton P)EJUIM

torootipotlop of ton offQoto of Aloto looal ?ﬁ 11*1

lyolai polos, op ton pointloool ttoQpo of olllArop
IB-30 aootonoto*o.

BiolmUMi of p aotr&tloog o (g)ylopopt ovoivod wltl
loatjiPMPo fooio on 9 BoTyg fo ol* oolool oliidroa

toaolo—PBotlOP of PMfotoM, (o grosa loaff vo*o-
tooio) Bo owoll odslooooat oolool fir Is.

ntoroioptlop of ton ooolioMUtr of HooroBooo froa
parrots to mooo soHops otolopto.



mm

9m ftuwimm* m | tm 9m IAU m rt mpo*Im- u om
ill— Ml la I1tM il la 9m foUowlac m m *

* IBCa £gsfamM w A1
M HMm rate*

fcurtof i mim u»

fttMa vM *e!laM mi mm taHKkMi t— 1 m
1— Ur avalklla —  Mi Imli IM n mim aaim| ckliDoo.
9m tod aixtuna mm m lartii tm—t aalaal a— in mlac
m, ntvnr aoiaa— itwia, n feu—ac it—

— rtaad — — art— t.

i* fa—m im —if tm mma rua im autmec.
S. ftHtlUa if Ha — HU mm aUtma te tm

Imtlm 1 f freteia — Utr

f. QeaAuetla* aalaal — jn.

— latlaa »f tm miau Hat food alafria UvaM

tm fell—lac item*

* p—
a [cnmufatnqkkttrﬁ hm tua «f tm upmu—m tm



*— jhtiw of Ua iroM i vitt food alxtuna.

e= Maalial aaal/ala of «m HtoiMIli U Mi
M M m .

A* Mlmlakiaa if Mi aalAa till pattora of Mi
j**%ala 7 Mi f«aaktta«,

e | »jU a”J”™ aalaaii™ -f aa. la— ai««a« fl

Mi aajoar oanala gvoaa U Mail MM in Mil (Qrfaa
M ttfi)i fcajsa (liaalaataa tyyiil4ii), jowur (JorgM
ftiflua) «ad aalao (Maaaga). Alia &Mim | aimiilf
IMLiaA aad papal* aaM L M vim ia aM l« ia Marl
aappljr aad aaala mm* Mim ia am if Mi any vklak
atlUm atlav aaargy mat offlalaatl/. MUM viaa, mim
aaa M gram «1M anallamkl/ lam water. k avallakilit/*
yataU yuttlr aa4 ant, mim attwa aa*/ advaatagoa. A
ia = mm afeiah am ka fw a aaaooaafalj ia amaa lika
Tilatitinr Olatrlat, whan Ma aaiafal ia imaffiaiaat far
rloo, krt taa mak fa* Jam*, vagi mi kajva. km aalaoc ma
mlaaMA aa Ma m il aomal fa* Mb Matkmalatiam ia Mia
*Mr*

k JalaBaton diatriot, IgNrU mim aaltlvatiaa la
aamaailr 4 IMPMS* Ma pvoi tatlaa figwroa of aalao fa*
TalakaMvi aam 4040 4am ia 71-71.- Mv Ma *e«!** ataia if
hail mm, Ma tetel paadartlaa of aalao am 15*500 tams tm
Ma aam pm* <Milam1 finalaal ao of mrlaaltevo, (ffl),



ft

IM «n4fit U W tll tH paoduotiaa af ItjMMB
Mfenmt U tr «e U Mta laifMUU aasac © Mp«Ma#
d— aagtaa (Aaliafcaa M fkna) graaa pu Q m ilti aaaaaa rart)
M giM (Oajaaua aajaa) M | aawpaa (U fa aatjaa*) as* tolU
M IUnM la HilMitari dlatalot. 9m prafrtlaa af ama
nitlvatk l«la] 1919 an civaa balow (ta Il M a Krtvltlaa
INpM, O0MWM/M Mhpoat, 1173).

C@han 20
fIBMNI PM 9*9
fanfM L0
M PM 9.0

M m  af aaat, Bad pM ia tla aaat apaaa™Mft tartag—i
9a kul. Aasaa aaw paa (Ob aariat/), M- g—ii aad grata
PM (MJaiaa vat&»9) m aalaatad far asa ia tala iM j
Maaaaa af 9atr Up P»M a toadtat aad law aaat.

9. t— iiiiM ifm utm i
9m 9tblm aaaMaatlaaa (aaceanara Z) mm aaOtatal
with aaUa at 9m aala aaaaal Aaall 9m fNaalaUaaa aad aar

twa af 9m ftUawiag lag—— 9 9 a* witfcaat asa af t*a ail
aaad praa>.



9mm (01—t urUtlfta)
00 O0* (Tip— fejmg)
IpM gnui (JkaiMhM auNw M )

j— PM OUMDN M IIm)
M4<MI 1«JIm )
Oil mP
it—M Ml Wim/fUMIMI| — (4Mahif Imipu)
a—fl—a*nl/— H—*m Il — (AiUmIMa mums)
o# r——i—1 t—Iljaia if «m Mtfiaila via Ua I— ikttm.

i. mmmm nncm n n utam
M —U i mid paraflit of too 29 aOxturoo, Uaa

f— ikM — —Ittil*tod —lag —i VttA O—p—itt—i k Ilw
of «<M ZOO, 1fTt.

e jgsffirmfm Illin Tuin —1lu Il fIf iPtIHI

it Of %m 19at— S| too fill— l— »—il—tl—
nNMadae-difimuo mattae o pddacHigr, >~

ftp——U vm ouM— iadmtm— —td—oisvi—
Purmm — I—i.



1* MN | Nvyati praaacraa, autfliwr aa#4
(il tilt)

*. NtIM, bOTMpM, gw— PM (fitit)
I. NU«, WFIN, PM PM (4ktl2)

4. flalaa. kart pm, WMpM* ratfIMi m |
(ilrilit)

9. MOM.pm pa, mfkMw M i (ittsf)
i. MM( NMp«* IMVNPU, piaAMI (i|l|l|t)

Sa a*lorlaoi pnaift M M | aaft im! of ttt
ala aaraal =%<m« aai allaaad aUMaa asla*tad ara
yaaaatad U Mia L
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atffliw, Mona ad ocostm tmj i

<j>

on d o mxunuj

a*T sr* A
DAD @
Otwpn 19
D tittw a

[ 10
iIMTIMV Dt 3 | .

«0

wm a& m

DD> DUI) Rk

Sr M
X09 C7 DM
32 es/  (*03
S M 0.03
-A9-.-A2L

DM JSOL  mHi.,.»!?. .9«a
B‘\? 0] 205 C.7 DM
MpH 20 G &4 003
Oiaafraa to— 07 -4.1 9iof
DM 100 J™M - i3.r  otIf
DAd N ID Cc7 0.0C
Om pm to 4.0 DM
fcaujua JL . _iL..A»...2i2t
DM S1EL .» _ lid ___ Sill.
203 C7 DM
t.t DM
omM 32 2.4 DM
anlimr IL.,J L Ag,
DM 022. »ty» 1».» M 1
DAD (0] 209 Cc7 DM
trim — 20 f 4*0 DM
ffID t DI14 10. 0 jl.....1t?..0t2L
DM 022. I>L,JJ»l___202.
flwyM L{g f209 4 BM
WM 10 L %% BM
It
“(zmM ) ft 114 It DM
DH1 100 D 1M o.if

*e At prlaaa imaUIH U flilD H li At April* 1fT4
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I»> MiM Mil LUIM of Ho «lm M >wtollWw
0— I&MI U loo—h— X¥* A o—poglow of tlo —loo ooU
pottoxo Of tti fo—Blotto— will t— —golo— to opoolfi—
Ir fufflo 9972) fox 0oOool JQU« UIM m to civ— to
lotto XX

«4*xa XX

4H2>0 aox> m u i Qv tu in voo—ubmm n _oMxaxaov via
MS U *m w iff smgxvxss sx vtQfvao,002) ** to—ox
cam oixxmm

%. of —1— 01/f* of »»*ol»

................. "sofoi—I ' *** 0 —plqU o—

ol A B 0 * 1

V %

001— 1— 29 0 0 0 0 0
0—1— 44 a1 0 94 0 0
001— 99 0 99 0 0 0
tr— 1 [1] * :n_" n? *|r * 14
1—If .
00— 1 O1i >l 1w O L
0—0l— 1 w »l1, "H" *1ir «r 2
fl—oool— a1 99 99 99 0 9
tmtopoo i to 9 9 to 9
M I— 24 0 KB 0 a 99

S «3



Xl la aetewertHy that all tta all awaal Up—
H M fan—latiaoa «t 9w im Ilwurti m pH i IT
«0, 1972 far Mfeatl g~ai aUlina, map! UM Ma fkm b.
tlaaa 4, laal Vmn aU#Ur >wa>Mir U Ualv 1l/alaa
=MfeMft*

> a— iim Mm—in M ftm
9m paaaalaiaa aia»9»4 | « eoaduaUac tha MjatIMala
laiM ali

a. napanttaa af tla Illla

teteatlaa, aUataaat M1 N il *1 nta
iaaartUi faa4 IMaha

(NlculC 19 MU

9tanr

s«tteatlas af aam aa altrapa
—airala af 9m Um

naataatlai 9m aitr—an kliaw_ «M r 99 aaltettM
af «rIM|] foaa uiiaal fat aitraM ooataat

Mr&tiMNI m tetiaa of tea aasaafmtefMM aai 91
aat4 faa* mlrt— a

M—a—jr avateaMaa af a# atetaro af NassagMM aai
tt—mt aaai a.

P 2e Ty h

A* teanoratlaa af tei iU fi

— agia>9A 9 tea tetlaaalJ9—a»aN OnmU, tette—1
—tear af telaa—a (J0O) (199), 90yv —at juratela aai If
yat aaat Hi lavala wn uaai te ateijlna 9m faateia fullly



if Ita ala fMmktUu ifimi MI af lallgw — f—<«
la MiMItiM if «a ill I'lin m | to «m aatoal aapati-
mata am gtoaa to M U XXX
tiiu XXX
aMmnxoff of tm Viixon onto
Mala-

OQaaatltaaata m A B 0 1 B f

Qmaabmlm« 0 141 <80 019 <94 <45 <0<

M i atlk ttof nm aa «e *a «* @
Qaocaadmt ail 15.0 22 It.5 115 18S 8.8 14<
toll atolam too 4.0 4.0 4.0 4.0 4.0 4.0
film la alflaa 10 10 10 1.0 10 10 10
naval (Qam) 557 205 199 114 174 809 190
fatal 100.0 100.0 100.0 100,0 100.0 100.0 100.0
m lallaatol aavltov ail Mam for—I— Ju4 lo pm amt

jaaiaia aaft if pm aaat M .



Allin m tote UpK iH Ili wot inaaM la oat k|
to loot for all too Hpavloatk* too Ary IfliU rtt «ni
rm til At 10 alaiitoo M | groanA to = flm flour U o Bill*
All Hi fawteaal foodo ooro i i y—I1 UMVvVIAailDr ter protoio

oottort.

tea ooaatltuaata of to dlata von O il atood itftelly
witAout tep> alarod, flute t! tel tigAt tettlaa ate otorte
lo too rofrljor~tor. floooteoot oil wo oote aa too oouroo of
tot ote alter otarot for aaktof up too iiato. tolt tea-taro
ate vituU ttotoro of too teptaltoa gtw to w orn XXX

ooro addad at floo pox ooot ate oaa par root took roopootiwly.

mato of torwglao otoolo, tl Aajro old, tote to too
ooltego tetoratteloo ooro oote to iotow too tto M , ote toirty
iajro oil rata won oote far too iotoratootli of DV ate O f
oaloK. [IAttoxaato >llotiota allotm t oaa atea ate too tea
ooro touaod to totirlA il oagao M tl otoo aorooa Oottooa.
drifted quantity of OaoO dlot wo oada tot# a ttiok paato oltfe
tot oatar to alatolaa opllitog ate ftoro to olw tolw (0090~
irltolag wtor oaa aapplite to glow Oocttloo telltitua.

e toranUM ftte mitten

Uteataa tote froa too toilotooal oagoo wo Tilfatal

ooofr aaralag, plaocad to a oatf gteaa a oi drlad to o tot air



MM a* «0*0, M ia MBftottl/ m Mi W Ni la psl/ttete
Wp. Attia in 9f m ftm ti frill tte laatlt «f Minn
terA«i M 1TiM M Atm Mi twiti*r af (M npUii, ti
MInkti Mi fiat laMm aaiam— 1.

— MM nut nil— Aailrivir AnMi h ilmi
MAM m»lyi«] — Aand water, la m 'OUm tripla ku
hIMN"' to tei M— It O.If.

a. MMteri

After m tet— atel parlod of ti A— for M , aat il
10 Aajr for no aaft H i Otis*, ter rate won aaorifiood hj
eUr— . tea Hoars mm m ini Ilmmftlately ftw a aal
ate— at - 4*0 for artteotiro tea altrapM oaateat.

NMval, tea oaiaara war tear A— A at 1A9*A ter 40 terra aaA
at 00*0 ter 90 aiaataa aaA — 2rA 10 a Aaalaaater. teatiro «1
*0*0 aaft arallrp arra aaparted artll aarateat walatte wara
a— A*  tea A— A aaraaaa was pa— aaA illfasti wara
aaalyssd ter site— r aaateat. aalac tea alara Alpaatlar aal
altei linniritln p— lima (in, 1971)¢



Wm vtuli Um «e liMpalart with Hm tint Ita
whiffet of ItatiUtA Mter M1 aUfMta wam M m for Wn
lata— U h tIf hf aitrofan.

tea pxoMluna fat NhbaaUn tth aitrofan halmm
atafr UtoM | tfeh flllttll atapai

i« felMtUa if —tenia

U« fe— p If tfeh nnlwate after fballif tfeh parotete
tea feat far n m Aajn

ill* teattaa hf tfeh fealty
If. telp li hf hhifeh ate ffehteh
Vt Jtatlatlaal Malirla

Mte afelaa rate* 100 layra aW wax* afecaaa far tte
atefej. Xfealr Initial whlffete war* raaarlat ate tte/ wart
feaaaat la lailvUaal tte aaah tatfatl aafhh with apaalaUp
thhlahO ftannal attaah—at, te facilitate hhlUht&M af tatea

ate te aaa.

aratete tea

tea Miaatel entente wam atetatel an n protein tea
flat far n peeftaA of naraa fefi* 1* ahfar te iatesatea tea



«T

eado#iMHIi m ntIM of allnpa. 9m»i i Htin of tli
UM tM hlU g otaroh oad tot with tIM iH itiw of alaonl
MI f&IMU ailtOM . felMi lilt i won nlaUilwW 1 alallar
to tho J9t Ita4r tMUQ@hoiit 9m acporimnta. Motor woo e Im
HUIMM.

Aftor = throo dor adjw tant ported with tho jr otoio
fno dlot ar&o M1 fhoooo won ooliootod for o ported of four
dojro. Am orloo ooliootod weopronm d la tho ntelpratei
la lodiwldooi hottloo with oa adtod lajror of tolacoo. 9m
tmooo ooliootod woo temhod to roaoto tho hair adhoriac to It,
drlad la tho otoa oad prooorvod for aaalrolo. 9m woloao of
arlao oad tho night of fteoooo won aotod iaittaUjr. At tho
oad of tho doplottea 9001019 tho ooln lowan wolphoi oad 9m
otook dlot uaa fhd for a ported of four dajo* 9m rata won
thoa diwidod lata fw po oaotarlag that tho acaa night loaa
of tho grotawoo aalallar oad doolgaol u a 1 ¢, D, 1 oad
t lamaodU i to tho ola diota to to fhd.

9m ala pwpa don fhd tho dIffhnat toot dlon for a
ported of oona te* for in, HP oal * dotoaalaatloao. Four
dor ooUoottea of arlao oad fhono won aado aftor oa adjaot-
not ported of than dopo with tho toot dioto. 9m ooUootdoao
won don oo&ac prooodano dooarlhod ter tho pratola ten dlot.
ter M1, tho foodte» wea aiatlaiMd tin 9 dara.
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toa itfipi mti» if mm vim «H»)ee
m wallm atoK M tol jtoH tom Matto aoiiaatai
AU i toa tM yhMM of aiM <¥mtf mm wilyw | k/ ato
alortojaldatl attat.

tolfiii if firlaiii mu aaoft to* tto m tlitlul

totoiui of MNito nu»rariacai> M | «tai m» upM «f
ftoilaa MOMuaod to tut MmtiIffw iuii la tto m u of to
Im toito our nlIM vllili tod * prababilltjr of 0.05 to
001 « ku of tola*u top u too ooloMlotod roloo Of tou t
>|to mm omaUamd to to HiilftM it. Mo ato Huowy
urlia aod ato lito p i toloooo otodr ato Igp iu lu lima

mom u kikto Mill upiulu Hutou (toolaaur, 1f99)«

iLhnhl
to flat lowato of
»0OP>to—atol to a o iioa moult la a

m tolas*

Itou dioto fat grwUi toto wamp nuai. tor
aaatolaoi apt! — aocaaof 9*Otala* dotlvad to dlftotaat pro-
pottlaoca firm aaagtoa ato «MMpia> too aaapaaltlaa of ato

la ato atadr la toam la ttola if,
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»M lil «1UM TmU of tto mMrmjlaailli, O ta]>
M, wMUn 91 [MM<«M MIHM te tM mvH »«y .
9ttf mi« tt»IM ton tlcto p If moHw iitom 111
UttoraMM. 9MM m«pa vara 94 tha Ipwpai an— ito-
toM at 9» M| 19 M1 19 pr Mat iiantguliiM aaA tka
fltoi fW akto Milk pratotoa at 7* 9b 11 M1 19 ya> Mat
lavala* Ami Unto aata tNaaa ta pt ifial Niyiaaa af

M4r walfkt falaa la kata tin anrtoa of Alata.

Ilhm ONMMM i aaaaaa protolao mm takaa la tM prat
portion of 4il ta kart a kalam | aalaa M il pattora. Jaooaa
war >li>4 ta M ton tka aatklaalaa Aofioit & karaagMa, 9»
Iw ai| f aaa olaaaoA aaA paMiM | wltk kaak aad tka momm
« e AokaakaA kr aaakftag avaaalgkt &a aatar aaA toytoi. Ska
pavtala ooataat of katk kaapai aaA aaaaaa m i ua”raA.
Jaga povAor ooxmA aa a awna of aarka UpAaata aal patoH
all aa tka awaa of tka 10 pt Mat fat la tka Alata. 9m
laAividual aaapanntt- vara atoroA bj kaai, Am Tkapa, Mila T

-ftaaa tka aaapaaltlaa af tka oaporlaocatal aaA Akla a&lk Alata.
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IHKtttr of oooh Alot woo aodo iaH = m H
M1 aoohii % iINMM MttM f«v 19 Kiautea to
H IH ij. Sho oookad Aiot «= M MU Ilitw with witaaia
mlstaNi vUaala = M ptai oat ooi Um oil tollys n»
aothoA of acoowAlag too food iatoho oaA ootopoy &n AooorltoA
ia too MfUai proooAoro.

9m Moll Uw woo M apiial with fiwo tlaoo ito
wolaao of CelNJFhoophato tafftnr (pi T«l) aaA trlpUooto ooaploo
woro tahoa hv tho worloao Aotoralaotlo**. hopotlo owooialo
IMftiafMMo ootiwity woo ai ooowt hr M ill tho acthoA of
analwntoaarttr ceA taalihha (1999)* hpatlo aitcocoa
Aotoraiaotiooa woea acfo with hoaopoaiood Unv ooaploo fip too
alorokjo liphl acthoA (IAAO, 1990).

So aajiiooioa of a «ila ia holy wilatt ia « mm to
total aitrofoa iatoho oo pwotola iatoho m o ooloohM for

oooh Alotary protola.

tho rooiAuoi «a of a otaoxao woo acopmoA hr fittiac
oopoaotoly 9* «wt pvotola, oa ofootioa of tho te y-o+ta
whoro *f». ia tho woopoaoo (tody woifht) «ad ia tho ocaooat
of yntoia or oltroffoa ootwoUr ooaoa™A hr aa*h —11 1.
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Aaolpolu of nrtiiw with aoa M U ipH | ooopoTlooao
«« emurtlod «rt la tho mm of M / Might, m , hopotlo
wi|M, hipttii altrogoa, protoin Uteka oof hopotlo JM
M ttfllr*

e B*g*t*Af«

ftla «<M | WM liolpH to lorootigoto tho oorotooo
protolo latornUtlooohlp w in throo Uotor/ protoloo of
tayln fulillM ownlp okia illk, flak flour o f o oizturo
of sod fw oaf oMoao oo capploacato to o taoal rloo flat*
fof at 19 for ooot kitU

tho diotarp protoloo tootof o n a ooaMootloa of oof*
gru oof ooooao protoloo la tho ratio of 111 Hot flour oaf
oklo allk poolor. All throo protola oowrooo roar oapplo—atof
to a poor rloo flat oo that tho total protola rootaat woo 15 por

flahlo n gitoo tho ooapooltloa of tho Bgporlaoalal tloto.
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ttttoraato proap w rtilH f»» nte. Xto/mm iiUaUf
M Hi rltoala AlifUIM t ilat. 4fln 90 lan of lapH ttn
*M art rao «1 mM ooalanUr for aoaipaio of tho hppatlo
etaroo U a loplootol ooalttlri ud Ui m— fU j four ooro
m—till to Millfflm t protolb Uoto.

9m ooro of ainia aol lhoitlpg an OoonrA fl Ai too
oorUor aootloB of Ola report.

Alhpatooophirol la groundaol #41 oat wator aaklla
tiO ilA oupplonoato woso alia! to tho oookod fool, hod Utako
mm m w tid @Up. Trimto 4 vaa pnvllad darUi tho roplo*
tier porloA la tho fora of — atohOf vhloh boo BipplUO tp *7
oarrot pprior la graaadnat oil. 9m nlfkta of tho aalaalo

dftor too iBitiAi rltoala APoplotloa period of 90 lopa,
ooa out oftw flro doplotod Uttor aotoo mro oaorlflool la
ovlor to ootiaato tho hopatlo rltoala Aat tho oaf of tho
ftoplatloa porloi, tho roaoUlop four rata uero poolfood to tho
oopoilooBtol replotiao dLloto for a porloi of ft lajro aaft aaorl-
flool oa tho ttth lajro Slot hooro aftor tho loot oarotooo done.
Wool ooaplo Ai about four al» udooolloofl Ip tho loart
puaeturo, aal Uroro wore roaorol aaft oolphol aaiutolf,
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HiirtititM 1 Umm mm oafM Ifloo M pm tilr

to *mm irtillw <-a0*0) fM « pwM of Hm ttM mvm
iT *111 ote “ m* of vitftatft AwUftitUi— ate IftM ttttiftt
Bm Uni«u fttH U UM Mi m M i
«M i ttU it wm M i tm ttft ftMktrala. H BtMi la giftft

M ffi

9m fboO OMkftd M < wotertete «<M IM Hi M i 500m * ot
mrtax solatia TItMIn oioteoo it iwrm Mi ta iny« of
OIfM Oookooftl MB)M Mt MMM ftiM . H MotMr iiat 1 al«
of Mo ooroteM M fpIMtat mm ponod. Mo rato won §imm Mo
ooooten oapplo— ot fivrt aoi Mm Mo soofootftoo iloto. Mo
MUoftli IMrt>My oooouaod M ooroten o”pIM ftt vItlU floo
or MVM ftiMtia after oorviife

JMtrail*

flteaia a joteoaiootlooo m o drat Or Mo noted of
M ill @554) Min Mo Cer Min ooloor iMfttiM, Mt total
Jftttei ate Mo yratolft fnoOIno won oMlraoi tr Mo MMoi
of Jteoooa ate Odten, quoted tr Ooloor ate M U (Iftt)
Mtljroio of MrUooo woo note tm Mo otetftotUol oM Jfolo
(Moioooo 1554). Mo MOIeO io gtera to omraw V.



< In~jfiyftAIfcim am - if § malm 111111 fciH

tho pNMitaM /mimilmwm toomImtt em ain
mixture M m ImIl] miklli (U Mm link, Oolnhatoro
dlotrlot) Mmla mA U jiw aaoalj, osrghm, roaitod fsagal
pM Ihtli roostod gronalasto and t gr7 ttrongh a foodlag
trial m t9 prooohool AUIm . impMIUitr of tha woaolLag
mUtan lto oholf lift aad tho InwwMlIp of aothoro ahout tM
ooapoasato if tho moalag mtotw i mm aim otadiod.

aw tolf tmfiiiif ffert tinm »

tm inform tloa gathorod oa locally m tU lla foods la
tMo oaporlaoatal oilingo ohomd that wgha mi tho kffiat
fhii orOf amt to thl onttloatloa if halm aad rill. HIlatri-
hat&oa if ana aadov oovoalaia tho oafiilaoatil vlUagn mao

lint la «ax» nz«
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, Mi kpM, IItMT M M gnui IMI M Magftl fIMi MU*
MMUd IHMAm M mm JtMMqgr. Mi trtMlI MAM MM MM
lAiIrM 11 Mi MIMtIM if Mi fMA lafM IM li MM «v»IU >
t& litr U laaU tm4 UfM AlatM aai lawout,

JMIf it mi MiiftillUivr Mali mm mmM Mt
witt Mn AmA aiatMM Im layai.
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MfUIttIB lifftwiw mm mM la «<m pMHla«
uk, —lol— ui lilt MrtNt of Um w in alxturo afti XBJ
apaoifloatlofta ocaJjr to m mm of MtolM tM AifftiIMN U

MouU

AocorMa of —1—1 mmi>wn ooaduotod — totm IM
tito Ho+—1—1 —1— of too protol* U t— cargh— — « — m
i— atotono, Itiioo aad JamU (1970). ftoa HO ftftl JUT
—1 pit —at of t— ftixtuaroft — <1.0 + 3*N aad 6.1 + 0.34
—opoatl—Iy.

totM m for tftolr — Poptohilit/ u | 41— «U tility aad faoat
ftoooptfttift. 4— too ftla Iftfunt — 1— food ftixturoa tft—
— l—to<t Um —0% ao—ptftfeia a— —= tfto , — tod
loo—2— dftalaixturoe Xl —e —lottod for tfto fl—1 ftodto]
trial fir— —Iloft MO oalorloo aad 1t.9 «* of protolft par

— riftg of 100 — ft.

tl— of

Bo—tot too—]— ft dtofl %39
— tod graft—not i&g g
Aft— .04g.

- -
po—oood tft—tllr lag—v o0— ail waro

t. lift tfto paoiar with



4« tlw <rte<tl— trilali

Aalstm rf Qnni Sar» >tlk (M 1) ol lutN I
WIHIMil «» N«tfIMM U tn im<Il trial HHua of it*
MtrilUw fUMi (M mm || 1971)= aa—ptatilitr m* ft—
oappUr J*. (w turn grwm of QJAalrtuN ynvIM
573 oal—laa Mi 10 J« ivoOIft®

HHHIinitT ioi-loaoi WO Il- mI»Mr**|

9m MjiotINa of OM itrf] «* to Aotorolno fMteUN i
*0a M il OMMRIO for IIffaml — alt lot — Mi olloooi
umltIMOti— M il VIIIIM 1H—- — w** m

9M pro*MtO MM tootoi aOMC ttiliw i U two TiU pi
anmWr M U fM la Oylm lo—apolapta li**k —A foiopottl
ft* M w Hook.

li oao oorloo all t*a oia ft—ilill— was* tootoi m

10 prooohool ohll—oa, 9Mir roopooooo worn oaa*rooi,

1* oaothor oorloo, wit* all tto oia for—Iloiloao thru
prop*rotloax » 3r loiia, pa— aai appa— worn prop—»i oai
tootoi, 10 pro mw*mm! o lllItwi forautho tootlac pa—1*

with tho —oolopoi M ill foot olit— laiiu, pijaw
aai a—VM — paaflal wo— propa—1.
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*. JM ftv
MA>tsa Sf— of MM wM to 20 g. of Ms pro-
mm* -111 food aixtura M1 ftftU Into M U .

M U I*
k. iIMUOMM*

M M Mi MftUF spriakted M i flour alasa MM ft
*PM* A ptSjMttiia if *3 fM «qr osail—maUMim MM
T9 »!le wotor to okUIi ft Mlok pow llp liks nh UUmt*

* MM Mi«tw

t. 100 |. f—rarsA AIr f << aixtura.
373 f.
toftftfrelt A 230 f
Ipftotil pAftadaut 11.3 f
15.0 f.
4AM ft MOM aposft M

OhMA MU aoft
IJMVtIl | 4

1. M first sarisa Mi ft WiMIlosA QQfM i ilMfe
A4M p «M« ftU Ms sftijssto Mstsi sil tfta ala
fa— IfttsA — las aixtursa.

«» M saasftl ssriss aaaaiataA sf Mms proisots.

Mat sf Ms oftildxaa tsstsA sol/ soa proAust Ms sM »

sftUArsa oars ftiia to tsft' 'SAl



ImatlcikM jNIiM wHttN tH AIM UM ovtUUM t0o
m ««it froa 8 W M m m i napMMit

e JM al of «I» afeill
*e «M tar hi voZmU ri 1/ opoaod tht anlfe for tha
«h m A aaouthfol (U M )V m1 (liaUM)

haa thin HaamtUM Ua ahhi of ohIMna who
IUN o0A iialikad Alfhm t » “*4i alxturoa, «a aaalyaoA.
= taihilf tit motor #8 ch ilAm who 'U h I' aocA 'AioUhoA’
Mai proAcato oaaaly kM i, oppom ca poagol ceA pym a woo
«iM Iflt

ti QVI#naw lona wooolog foot ohto* woo poohoi U
polytooro togs mat mm otorod la plaotlo oom 0aA loft la
aall OolTta (at 87*0) at rooa hapofatao, ft* o porloA of
=loo aoatfco. 9m ooohrol aaaploa womn hopt at 0*0 la a
rofirlgarotor. Jhoploo otoatA at rooa toaparotom (at 97*0)
wamn omljrooA oeoo la throa aoatho for froo fatty oolAaf
poroalUo valoo, vitasia A m A thlaaloo Am JhttT MIA (API)
02A porarMa valuo wort Aotorwiood acoeaAlag to irishooaartllir
Il (1900), fltoala AaaA thimloo ooatoato oooorAag to
Aaaa oothoAo. Sha orgaaoloptlo gaalitjr of tho wooolog
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food aiitan «= ImM te «fM | a* <wl»>. 1N aoaro
ejblm ilifW «m atailar to ttM of CteadrMskte* H a |
(1960), ft produot mvlac ftm m of 2 n teas mm mm U>»H
M atjC aii.
«®

ft M tI* M ftM Ift MCMT (imunin n) MMiM U
MMVtUi Hft M fttf rf teUdiaa of CM Ifi map If Matte
to N Matte la tte HUap. IMyv foaiip tlaa, m m ,
N lifloB, m inU w of tte fatter, odaoatloMIl k ni of tte
fC H li aaft laocom of tte tellr tea alM aotaft

SivMty f&te oft&Iftaca mom w k ite far tte nfirlait
Oral tte ftlk p Hadapattl. Gn group of *9 aU Itm romn
Itteft tte aavjtea teaaft teoalog food aiitte, to tte otter
Map of t5 efcilftroa, 100 <nuu of tte 04N oappiaacat mm
| ite> ft oaatrol group of 19 aftiMaaa ate did aat rooolvo

oar foot nti«u

Iter tte foadlag* a "fate teM ter food diateltetlaa
arataa tea foliated, tte paaparad alstaro mmdlataltetad to
tte m ttera aad ttep wtro teatvaatad to food tte dapa' aatlaa
%a tte oftIM la aap fora, te food mmdloteltetad at tte

of 90 g. par aftlld par dap for tte targot tellteoa
*telag telaw 7 kg aad 100 g par dor for ftIM na telgMag
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Om tkj.u M u | M i. tot tor toaA la aw
kf pMklta mm tiM« AUtoritotad m g— » fw IM tupt
iUMwi. Hr~Mat teat vtalti M1 W fitai aiHriH

a—ti— rwil®M toa Mm taaa tor *«* wilh Mi to to
topi otild. om faaAlag total to tortil out for a pat&ai
efto M to* 9mitort of tto Iqr faaA, praparad bjr tta
matto* aa par to ItotUMa mm «aa«M toilr to itotlif
tto faaA lataka to to A U .

le HaU uhli

toa Aistritotod A*r faaA mm latoflIM to Imaia tot
total aatrioat latolra to tto taxcat aklIMraa. A food toblta
— wy m A Alatarj latato —ray w aanriaA aat la all tto
twpt tolIM—a and ttoir toaaakaldai tola data weaaaad to
iw lito Mattor «r aat tto taat afcllAaaa m m eapatoe*leg
rtplftoat tot gains U food latato. too paatt—aafra aad
aatodala tasad for tola patytM art glaaa la 4mmhn TZX

9 tot faaA walltoiat aurva/a aaa tto Mat aaaaaaM fa*
flailag oat tto faaA ssaaocaad, a ttoaa Aar faaA aalto—ato
atotar mm oaoAaatad to aaaaaa tto toto faaA latatoa of toa
aid.Moat aad to Maaaa ttol* aatrltlaaal atotoa. toa skildraa
la tto ton atyM lanlil graspa m m aalaatoA raadoaljr.
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9m IW M tlfitaf la tta flU ni far tkM ten far

mrrjtng m tte MIfUtete from 9m Mtljr —onlag to ai«htc
dIl tte raw faoda m | la tte tealljr war# wteM aaA ttelf
aitiai waighta tiara alaa noted « vita a invar halaaaa a# ta
tla aaaaranr al 1 ppaaA aatarad la ta» faaA weigh—at tent

( Maatara VZU}

9m UAivftAaal m aaatti of faal If the teitfna aaa
val«M aaA oorraatlaaa vara aada for tfca plate tarn of
laASrHaal «<AJ«at« 9m nutrient intact of tat children far
tat tteraa da/a wu calculated —parutel? fraa tte ealleotel
data, la order ta aaa tte tejr tadar tarlati—e, lit turvajr

wu done aafaaa aad after tte faadta* trial*

9ta growth rata aaa aaaaaaad la tar— af had? wi<Mo
=ed arietta M ial vara —carded at —athlr intervale. And
aad cheat oireuaftrenoe vara raoordad kata at tte iaitlal aad
final attgaa af the atad/ Baaarda af lUaaaa wart alaa
aalataiaad*
a*

tMigjtta —aa rattrial avtqr aorta with aa deary p k tfa

aaala (Invar type) which —a corrected far aara arvara aai

at—lordload after ovary ala —laainat with 10 kg* or 5 hg.



fIMH «hill no wligIX wlttwl olotMo

M M M ilf to tto tom ai Mb* Mi am Bali— ma M |
ttVMgtoat tM «M r«
k. I'~M iUii

hv iHMm miunmmB— i M 90— M «m n.
-Mta >1-111 MIf*ta Im I-w ilM >, Maooctow* to M |
MMMMI -a totoa aalag a ipatli Uy i— twim 1
motor*. 2Ja it aw in lull alaal 9* loo* wit* a 0 -4
M | lart aai a olMlag foot plooo, a atool tapa —m— u
flttod along w t alia* fM U lut & laid oa M Maid wit*
Uaa lit Mai >—I1tIBMd flw Ir afalMt tM fixod board.
Mb oUdlag foot plooo lo ttea — d to obtala fin ooataot
wit* t*o O0*lld'o Mol* Madl*1 w a takoa at tM aoatoot
0.1 OA

Mai | p— fttoaoi woo caacacad wit* a fIM ojlaoi tapo
ooaouio paoalM At oral tM apra orbital rldgo aai ooolpotal
proa— . Madl(B* war* taboo to tM aoawot 0.1 o.a.

of tM laoplPit aad oaplrod oMat
ara— aaato to tM aaaaaot 0.1 o0 no takoa wit*a fIMo
Blaoo tapo w&t* tM ofclli olttlac oa *lo aot— eslop.



tf

M npwlaMtd pilU Ifiiln iw in Un tU al«l
atatuo of all til ttffit oilJina tafm Mi «fn» la atat/.
Am fiiftwi mN to to IUiUtliw in lagim u
toMgj XX

toaajlaMa mUmUm asto fi~u fvlak tiaai

aaaplaa aaa aanrlai art aalag nr— irtw iH ilu attoi.

to itof arltaru aaai la to m lattii afto ap”a-
Mat ana Mtto ttil anal/ala af to Uaal aai tiriaa aaaHi,
aaaaptoiUt/ af to aaaalag alxtaaa, aaania aa atofc taaaa

alalia to aoat aaagrata af to atutoat.

f.

toa itai/ an laaliaait la aaaaylala to atoat af
faoUaj 11-30 aaato af afa* tlaa wit*a UH 1/alaa
aalaa* tiiltoT aalaa aai alia alia aa to autvltlaaal atato
af to tttfit oilliraa. to iaaa ilata af to allUna an
taaai aaial/ aa vlaa.

1. maaHaa af to vlUaga*

X. Jaola aaaaaala to tU toy awy
I, talar to |ratp*l af artlirtxaa*



N

Hoar i&lUp« (tUm ipiMy, Jtmpani, ro—loaMlijoa
aaA JOrlaM loMapoV Q f) la 11e «, n>UAit«i
IU tvitl mot MIMIM fair too atodj Oooaocoo of food rapport
oat Mir aMMIktUV* M otoor immoral poojooto or fool!Of
poofin— m«n la oporotloa in thom viU apa.

All tho laatliIM la «a for viUmm mm mm i»M
aaA a ooolo oooaoalo ioru] woo 4mm aria* a opoolnUjr feolfM*
tfeVM gaootloaaalMs ( Meowmro 7Z)«

fro OundroA ehildaron totMoa 19-50 aocatao »oloafing K
poor ooolo mawto otatoo « n ooiootod la t*o &ur vIlkfM
for Ho otudjr. 9mjr MM livIM into four groupo of 50
oaittron oml. look vUUm vita Ito ooatro for fOollag mo
naod ao a oohort.

(ICHN Rl B
9M ooapooltloa of tho four oaporioratal Aloto por
«T M* ofcl™M mm flora la 919 X«



fiiu X
mvomtof of«* m i BMumnu sun o/aax/unu

(OMtasgnsi) — TAUP XX Gop X

)
MUM ft aOim too JKlu HUk  tt
MamtmA 0  MMMtt Xhplo— 00
MVOVAY
ol AEAM AMPA  tf Al
ou 9 Oul f ou tf
to IAv t to *M>ir to

CAIMUtlac AIM H fflWU h ttM AO ««A MU third of
AMialir ftUIMMf niM—I11](I. 9m MIWtMMkI AlImAMMA
pl—d % itwlIM 400 M ItfIM M i 1Qi. protMiM. A M at Am
MtM i Am 9AmU> «4 aiam | Utakit 25 |. if turroW
Hfiw/Aiirtd/MMn iMoff MPAIAa mm iMhlil la Afm jovMm
faratiMM lallr*

9m na>MIUia and AAn uArlAlw nku of AAm M ytfi-
MwRd dMiM MM gIVMt 10 9ftAM XX
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It mu rtiim i tkai iUMv« aoo* mwm atw
tim Mlir25* of fMi« e>u w , Iim 25« w fooi
KINU aora Iku TSg* u 4lota Moot « aaraala fcacam tally
00 OOOtUfe

4.
t. Halaa Alata

mw fAUowUi taaolfoa lanarpaoatli do 0O n asA
ii« fjiaim ta om itulirtlwi aad fnpm li

2 loll
2 M M
m vippMo

If %JHU wit* fftua
f fOaato-tatl
FI. 14aM M |

vIX Vofatafcla tatl poaparatloa (aanrot/toaoalfiooaa)

Win M iff tat*

T. UMIiH fcllllr
*>paptalilit? taata NN ounrlo* out aa t*a raolpaa
—rnirrl ao otfiH1 (25) aMMna®™ Mo mho oat fa M ii

U H aolaaqoaat atittlaa.



M «ttilkuto< an lapovtatt la IM inlaUi tH fooA
MwaAilf u la jrtpM NI. M miftii tn ordor u |lva
IIffaiM t Hiliat iaalM| of mb aoaotoaouo paafuatlaii
favUUM of »—>— lloao Mia triad. Jdi*aa n * foaaA to
rollo* too Atffiwaaai la tooto. 9m oaoot pnntlaaa Xaddo

ail pay— aaotmm aalmaailir UM W all too allMiaa.
- fg]— AT If pBMlarM — — -Y

9m folia—ag 9 1la XXX glroo too typo aaA —out of
ftoA gloom par afcilA a— Ay.

tou XXX
VBB™xax aao Jioavfj o» vooi oxvai m oxiu pa toi

1—Blag amtk
90— *tO | NO— - 50-60 g NO— - 10 g
09— vitm grooao or laMa
i it
— — —
oto/ll 0 Ctorrototlok-15 |

—a quantity of @XWg ami— tno oplit — laa
Uurn — lx—m — lagas;— lumoa ax—adagnm— .



% atiai a rmiag g Hi niM Uhl vwo nena
w «u |Jk«a ud |im to «= tfelU. Ao m mtonmN
IT wok *iK w«saoM. AM wo takon to not* tk*t tta
MUfcM | fBilll tf oapplownti MIWI. «Mtaj« « 1 IH «M
M1l M to J[]illff. « nootd if tf toUr attontaiM if

=tlU ra participating la Aw fN lii] trial f wlatalao*.

I. taim.nil iaa>

Sf *!m atik lilt mi livUM Into Um« am lifii
(9m pripioil fitter ot 22 g Ate aUk wo aplit a inti
tonteplt

ArilA inAi Ett/niiw

teaA i Pnteto Ate (VMM knot*/Apiooa with
pw u koota

HU aftoraua
MMki AIKFUMM *

ee fttefcti Mi teitete*
9m autritlow |l otatao ot tea tarnt ofc&Mwa wo
onlw tu tfctint aatteopowtrii wnowwoito, tIM telw 1

low otlftiof, teowgloMo ootteatioa olteloal aowoowot
=9 aotakoUn kalaaoo atuiioa.

9m Aowte 1*1 wo M M fl.In tomm A Mjr wi|M
M | telefcto Wlafc woo w ailH at w tITj tetewlo nolag
PMOOVOMO | frtM  MTUot*



«r

o fIIffIMPHUt—»

OUIIMI TTTrl— mm QpnrtQl Wt U Ul MflIHIH
mi «i in eel «fim aMrir* m im niinnniftu n
ymnifitUR w i—i «= mu, rna, apaa* upa, t#nM,

H ill, pM. akia. Mil* aakaatainaaa U an p i aaola akaklftl
ayatta of tka aMMm. flk w aiai alaa ayplaa «f autxl-
UoaftX dafioiaaey, m U« tka askaaala «ivN la Maaaaaa

Si aftak paaii 80 akliAraa mm mrtmVF atlaalal IP
Iw p lilli aatlaaUoa «ai fftaaal aft*Jjral tm poaalkJa wan
iafaatfttlooa at tka kaglaalag ftp tta aP af tta study.

1 —illalM n ttii
daalfaia of tiaiao aad k&tragaa aaataat of tka
aaplp aaralag aocaplaa of ariaa aaa aatriad k ffM Ip

«aft ,t tka aa* of tka MpivUaai far tka akUArca la tka tfcraa
liiln alal praapa* for tka aaaatlalaa aatiaUoa IMla'a
aatkal ana uaad m m n (X) aai far aitragaa aatlaatlaa alara-
kjoUoAl aatkai aaa aaod (danaocura U )«

ea laaUoftaa of aiafeaaaa ia atutraa m > rasaatai all
tkraajk tka study to aaa Pkatkar or .ait agpplaaaat kud aa/ ill
alkata aa tka aklliraa* 4 raaoai aaa kapt aa tka roaaaa of
alakaaas aad Ita iiaratlaa.



ft

«mm dap BituM IftkaN «M !'m «m MirM «t oa
elx rm Iiir%h;g* " ox M«k Hat. ft* odopfe* f» lj
|IVM la MMMN XXx* t~IM of Ufl oookod feolaia yMfM"
1M MtM kgMil *114 MM Miffed Mil 4*11/ M1 iMMfialfed*
nifia MM tokoa far tfe ootlaotloo of iaiU 7 protola* fe

fe aim fejaldatil atffed*

kla aad few mm —IlUifel fe 9fea. Bm 24 fear
OO0apOOIto0 of itM I MM feMfMIMd Mim fell IN alfetfM*
fe altvafM tMfeat if 24 feta orlm aUaatliK «u aiaa
Em Ijm1l  Aml Aala aaUMi&M if w Im aal ffeooo vaa
aaafeai MptfaUl/.
A. Mb MTI f1 fed

U fli

M a stud/ «<a mm &M aat la vail aMMIkr fe
IMapattt viUM * fe feafeod aUMna mm Itd a atritiaia
M pflaaM |1 for a parlai of fea M tla. 1 atalUr croup of
ttO oaiddroo feloafioc to oaotfer viua]i oaorfe om»lf
fefcpilayM M ini ao tfe ooatrol* SM arltarlo oood la tfe
ooolMtIM of tfe aapafeiat m m * aatfeopoM trlo —mmuwoMoto*
oliotool oat tloofealool oa—Iliiotlooo. M ail attoodoaoo*
parftaM ooo, oonrloulor oad oo w tlw lii ootloltlao oad
iMtlaaoa of olMmm of dUliiaa mm olao aofed* fe
M fiilM B tit otopo a—prlool



9

«* eiMtiM ! tOt VIUm l. I»ii e*om Ai *i*ro*jr
J. *lao94o0a of 99* m itow 4* O W iH tll tIM J#*0

9. Jilhllm «f aip]iMM«i 1, tool—tl— «f to*

«a m i—to algr 10dapa004» IM inttl «m 1,
iaaOlalagoa palajraa aat
M ftifil— m 4a M w Hook uA mol#polnyo* la M laaM M
111—  Mttfl Of Ooi«baton di«tri#tv MM N ktM for too
My Moaaoo of Mo goof rapport alroad/ 0*m011*0*4 la
tOooo m i—to. 99*00 vil*M MM difficulty aino# wry Urn

koooo m m waning la ttia rout*.
t. awlajiKBri* Him i

441 990 taallioo 4a too village# mom oaaMMtoi oai a
00>40 ooMoato ocarnvojr mo doa* M I— to# foootlooaolr# glvoa

la aamo TI* flu dot* oa to# ooolo oooaoal* oartojr of to*

individual vIU —i# an glvoa 4a tananaro XXIX*

llano 19 aao ooaoldonod 4##lra91# to 9mm oo largo a
ooaapla aapoaoiOlo for to# 9aaaa f#*tl— trial* all 99% *9IM*oa
o9all*d 4a 99* 9t 9* IftOi niac*oo 4a 99* a*p#rla#atal viUafl
ualy 9dap«ttl* mm oar#Hal a# t# participant* la to#
19#il— trial* 0*9 af #010lroa la to* **9*ol partlolp*9*d



«jr too HHtm if tInipM IWI «m NIitM f« tti
N IkittM mE Aatou atallaalr* aaatMa aat at *00 oil Urea
Mn MM IIMIIMI to m ip «to «= Vito tut at ttl

HUtom to Il M ptftoiatol graup mm —lain* tourn u

maatial ton a —oy filial* a«alr toato”™alayvk

A frMTtifnt tofaw llaa «= oM into » — la itotoi,
Itotogr II>4'w ' aaA fad paaetleee if toM oklUna la toth

the inapa « i aillaitoii
9.

9m IHUMtoB mm tot Mitovto applied to toM M IM ttto
if 9m intoM iii

itIftt ttl flirt frt»>rtll It m

9m pvlae alJatliIM at HU «tudjr mm ta atlUaa tto
ItolfiaM faoAa avalhlto at toM village level la daveloplag
a aatorltleae enaek la aria* ta aaavlaaa tM r«al mttot that
it la mUn li wltaia he* aaiaaie aai eaelagleal aapaMUtr
ta peepaia autrltloas eaaMe Mraclf aa a regular aat aaatl-
anlug aula fee Mr ahlli. 9m vegetal* pratela airfare uae
fanaUMd eat if toM laaally arallahla laf lgaaaaa faaia <«
rlaa, Mm p ai, ie*pe>, flaVthaaa Aar *9 aaaaaa* Maaa rlaa
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If Hn ftivli ftoi aaaaaiAtr OkUW jU Mi m i aaatliaH
wjr fH itlpm food. Mi % um Ut MU™ At mm iialaiil
la tfei M >kM I» fem pM oawpaa, M1 flaw kaaaa « n

mImM ft* tkalr kifk pNkla M int Mi law M t« «m m

mm atlaMai far AM aalarla M i paatala oaitfAluUau.

iltkaagk Van fooia mm m Aklk to GavAllip
kraal la aMUaN, tka rural | — —eara m m aal uaAac thaa,
ikaaafara tkU aaraal flylua ailaaal w p kM i aaaklaatlaa,
mm davalopad la paarlia = iaai aaaaat of protola aal aaloriaa.

JMM
MIMI fooia IN MK/ axpaaalTa aai tegraad tk raaok of

tka vIlk itf ta aaat kla protala M pUwnt. aa to ta witkAa
tka aaaaMla Maaa aai at tka aaM tlaa fkralah aiaquata
aalaria aai protala aoataota tkaaa lav oral IMlgaocaaa fooia
Maa aalaotad. tka fallaafag tkkla ZZXZ 8Amm tka aaat af tka
aapkaM t par akAM par Aar.



tot

tilll XUS
am or MMM a«n mi on * rat max

Ooot*
10—0AI00IQ T 3 M . 90

Mm to 0.05
Qw—o0 to 0.09
fun imm Mr 19 0.05
IVMpU 10 0.09
OiogoUf ooodo 9 0.05
VMMIMKt Oiil 19 0.10
Mum muiUm 90 0.01
MM 119 0.M

*Mm U ii ptim» U @iak«r» u Am 1979

Mot m tM i< «M« i f — w Bm omt 20*. of tomto
(0.05po) Mi 25f of IJmgrT (0.00J to M inciuioO
I00ttM Of QUO U | PM M.

9m oool of tho 0AM food ocomMmtltloo por oM M/liy

u i UotoO tmt ooi;orUou
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«4Sl« X111(a)

a 0O0KPiUM or sai ocoiy OV t0o ouu tool gowosmss m
XU mnuumn

caat
UfvaAtoato *S T HaJa.

om 41 fal
la l#ur atoat A4
tolat ail T M
Mtoa aaA atto* Upialtaata 1
(ttoiagt laaal aa%toltot&aa) | 40 13.0

total Hi 9.1

i
la ttl NIHtIM of Om 1*41—a— faaAa ttol*
aitrlUtN vrjm — leapt to MM* M il XX?aaA IT d*t M

MU itivt mIm af tto —f>1— at pagpa—I It tto fan af
appaaa a* —aial aaA papa— .

fto lajrtAtaata aaaA la tto —pplaaiat — tor naataA
aaA at— i to plaatlo ttoa. fto aappl— at at— lac —a
ton kM aU tto aatotr —aaiuraa. toa la fif ata torn
aafa lata part— fanaa, aaana call aaA flaur that aaalA

to tolptel to atotoc tart— paapa—tl— *
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Iw O attribute* <boal4 probably bo m laportaat
=oa-iiboration la iatenU litc tea food oawaodity bo bo pra-
te to fltvt diffonat teoto looteoi of tho moo*
pnparolln rariatloa won tried.

Oat of tho in ilated alxteooa 11 oooolpoo won
imlbgol b tho tkllorlac way* tho ne&pta won triad.
Cat of tit fonalated alxteroo 11 nalpeo won
dm lop*d. O tho fbllawteg woya tho netyee won triad.
1L, & with gnoaa

t. fotepl
3. Kite
4»

».

4.  Xddlijr

tent* bate pnparatin
Vegetable bate f f tetettn
Um bate pnpan tin
10. tenrlbi bote pn pan tin
11. teabar bote joopontfcn

411 tho 11 r»ol]*a won fbwat to bo aoooptabla.
of thi 11 nolfbot ola ant aoooptablo aad e— oly ate
aaaoly appon with gn oaa, tento bate, vegetable bate.
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Um tatt, tetfiaA ktttu | tWNpl N kttK u |

jum niir nuiic

ftm la um iiiia UMnIm to i*pai tit aoa-
oloaloo tt«t ualaaa a produot la ampUMii It la not Uialr
to to fad to tte tarpat ofcild. Xha taata art flavour of a

prodaot will aloo ooatrituto to tfca aooaptatlUtjr of it.

It vaa aloo aacaaoogy to aaaaao to tk axtaut paaoltla
Hal t*a laprtiaata mm mm not ldoaturiod rtti m pUm
aiaxaotarlatloa, op tit flataloot. aavrti ladl™aatloa « of
lav atataa. | nm faatora vast aloo *mmiUmi la too aolootloo
of Mn lagxodlaata foa tha fam kttaM , taat tool* taato art
flavour an aoooptatla aa4 aro not aaaaalatrt vitk aajr M pttN

oJuraotarlatlaa.

ntfe tka ataatofftlaol roolpoa aocoaptatiUtp art
lipattiiutr tolala vmm oanrirt oat an aolatfl 400 ail liioa
of Mn ap pan 5-10 jroaaa.

pnatltr ®f otho* fort atuffa aaa4 par M ill pan aoal
apart Urn tha oovoal paloo alxtuzoa oao Uatod tolav.



IMA Itsa saaat (*)
M ptikk psstsla ala 100
OM*as 90
Jaciajr 10
kM a/lM ta/fluM I to
Oil -

INMI (arv*Aut 171>

tai ittlfii mmlyt %pim, tatel MI HIMM
wn [M]—1.ftm mipM »M lai*U»i ud tm aothoi
«f pMpunttM an fin* la 4n m m XXT. nth tta aluAaitind
nalpti mt uppu—, auadal Ml y~nM , asospUhllitr nita
mm mvlal m%M a hatil MfeMi ohihna. nrouch the
M MytiHUtr taata it ms W iahl Mat tta etgplmmat ms
MIlIshiC tr th* shUCMS* tsn ms as Isslissas mt CJjsstIM
CistswtMMi la Millrau QklUrmm M| as ssalttiac saC
M llshsl ths fast aaqr assh.



»m m o m m

m m um m aim

rage amo

* o< 1

Z*

3'3I f 381 4

3533312

5243 31

2 4 4 * * 1 4

2 3¥2 3138

w3m

tor



iumm

w 4*Im u m

» » 0 o* i i 7
$855 1,3
11 11 8S 8
to 4 4 4 4 4 4 4
a e n S
I N 14 Il - o o 4

e 3303 S

« e i> n e «
* * 8 8 8 <

250933

O O

N e

-
JUND

h m m *

1usi'tt

ifiilli

NOO *

o35

100




109

4nmtJMo/toooto M N MAo | to uppuoo or ww lil « i
pA"TMM rtipaotiwlj to M | tho rotiool M| vitw li 0 *e-

ftoH ito of tho tUM m

VtfloM itMloo ltomo Iw itirttl Utol tho orlUool

fcottloooak An oofcool ill llitoi H it mo (hktIM m A
Tiholt Ao Thoroforo fit 39 oolortoo mm to Mm loUmm A

to tho oohool ahlUroo throoM mm m M IHmo - m Mmol
M M .
HIM lilt =— 1111

BoomIm M il yfofl)« of tho oapplooont is ooopori-

MB with thorn of IiM ytorloIlM ol potion, <e»e M tt M i
«m 090 poooootol to toMo ZT2.

tiui m
M2BO0t» MUV1A1 AHXMO APIA MOTUA OP M| M rrU ****

of Mat M | pojr loop of IM M ii

M IM 40AA

IfB IM <300%0 LT —T

IBM O0.S.M.

potton
Iroioo Yoi TB 5.0 5.7
fhmolM 4*4 4.4 T M
Mthlooloo to? M * tot

0.0

fyftoihM i 0.4 U4 "



Am MdM Mil NtIMt if MI MPPIMMI (vofatafcla
VMMi ail«M ) 111 Mt II™iw favouraMjr wiM Mi fAO

nfM aai ptttm « « || la tTfttfUu H apia of Ma tort
Mat imwa iNPiltoili if Mi M fH~rti Mhu M w
in*, oowpao, fl«kU Maas aai — aaa MAat aro Mot la ilM f

ljalai, amoolM, aiMlaalaa or trpptophaa. Ma Mat iiata
m@o— 1 tgr Matnpl M&U an totiwl toa aaaaala,
ligaan aai amll «<wiUUn af aftlk toirt M i lava ol#U-

flaaallr lapouTal Ma fatal aalaa aali irtrti af Ma afelliaaa,

torn la aaaaliaaaMa UMaataaa ta support Ma
aaaalaolaa Mat uaiaoo a proiaot la aaaaptaMa fa Ma aattar,
it la aat Uhaly ta ta JN ta ta tangat «I1M. ma taata art

flavour af a produot w ill also aaatritata ta Ma aaaaptMllitr
af it,

it aaa «1m aaaaaaoty ta asaaaa ta Ma aataat paaaltla
Mot ta* lagaallaato aaai aaaa aat Maatlftal wiM aatatlta
Maaaatarlatlaa, awk aa too fututeat, aaaaaa lailaoatiaa or
«f Ma status. maaa Motors wars also ssaslfaaai la Ma
==Motlaa af Ma lacMilaats far Ma eapplaceeto Malr taata
«ai flavour aaaa aoaaptaMa aai aaa aat aaaaolatai wIM sap
aaaatlaa ofeavostsristios. Mao. n ‘ao aaa sslootsi taaaaaa af

Ita pNttfli vuluo, aai Ma Miaaaa ttat Map M U aat aaaaa
M r iiaoot&vo traatlsa.



I n fNodioc trial mu oturtoO witN tta 200 oNIlAion
(Ncparlwatal) imapNUw of w\btNot tNogr iMrUalpaM In
tN ooNool kufc ftIfM NI O« Not* BM OOffItflIONt MM « m |
4N ljr ot 3*90 p*N« aooppuao cr autel or pojaocao far oil Agjro
fit M«k.

oo Woo tokoo to ooo tkt Ui ohlldroo asowd O
<opploooot nim i.l n xooard of tNo tel lor attooloooo of
oNUAton portlolpoUnc iN tNo Noilag trial woo aloo oaUtaloof
aloof will tNo O M t fONNtIttOO Of tNo oOffloloot Inotei MI
tNo pteto M M tte if MP,

iho foodiog trial woo te M out for o porioi of
10 IONtNo,

lo tNo pooooao of owakaotloi of tNo oterltioio om *
ooot to ooNool oni Moon, wvlou niooN fi 0oao 0004 to
m o000 tNo autrltiooal otatoo of tNo ooNool oNIMooo,

Aooola oooMoio aoi food NoNIt wm jr woo ooNftaoto*
for all tNo 400 oNIlOooo (200 nparloatl Mi 200 oootool)



to otodjr tolv w ill to— to ottoy ui Uvin »fkltUoo
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llaltiac oalM ooll visa aifitu fvailu firaa SOpar out
to 100 yor «Rt of protola of Mu liot. a* ttl otter tool,
aatelaalaa tea— too M ftolut aalaa ooll atea gnatax

yaapar tlaa of protala layranrUoA ly gma gno.

H tela oporiuot tea aytlaaa prapoortlaa of aaagteM
to graaa graa m i af ill ratio, tea raaalta of trarftaaa
aatritlaaal aaatajra aarrlad oat la OMMataro, te |l teda
Jteta aa* tea aalaalatlaa af aatia af aaaaal ta palaa aa

aaaaaaad ty tea yapatetlaa la glraa la teUa ZZXZ2.
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stfM xxm
AIeEad kacxo AFo* um_ao INMA*mjund tm us
m vVZmum
(iw In 1974 - * 4 | 1979)

Option rati* m
par tltta atuijr T9 *9 9 al

D |—-at IHtttIM IMi ratio rofUf frame to

1M« M mXX tto oaooo, ooaoooptioa of oorgtaa or ooroalo
prodoolaato. D M aaaoaM mn aorgte Mi gnogg—
ooaparod to D M w . Mr protola trailer iaaroaaoco to

a aart— wton Do raUo of morgan or (ooroal) to paloo
(grooagraa) ooaaaaptloo go of 79/19 g» or 911* M i to of
partioalor totoooot to ovototog alaplo loilgo—— froAo. to
aoptaoo too laportoi foot atotoroo, ta il a alogto looolly
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M | MihM UM of mm Motortola U fMIMOatOQO
UtMUt, of ImA M i MM.

100 pMMM of 1M OIXtUTO N u Il OOpplf oioooato
|[WM1m oad oalorloo to tbo M rpl ooOool 0il 10,
R/? tMot pooooat dlotaay Oofloloaoloo m il to

0 op

flho JOB mo3mo io atooo 2.0.

BP olxtoro io 1MO1 axpoooloo and oloplo io
MIU|] oOr too lgpollooto aoMoljr o ooaooi oat
logy— o0 at io aCoyotoMo for toloMtog 00A
tfOOfIUOM >M>|IMI GFOMK to rural |—— Itin.

A oofotablo protola olzturo of toroipao 00A ooooao
io Mo potoio ratio of 4l1 «oo ovalaotoO a*lag Mn Mooooor

mmm totr

nan Sooalto of ifelafe aso fSooootoA tolow. S
of rato M Oioto of tujrlii ooooooo 00A

ooooootratiooo of protoloo oro poooootoi io MIM XUV.
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kill av *gITfi tta «u IM4 « 1 pritali lakhi
af rati IM ditto af vaqriti jvttola iwtotto fa* o taps
ato tot m tf ito lIftattt INI Nitom,

ton XXT

out oot ano NottN M oi o am ns rart of Tann
i iS is o liraas =uis ami

HM
«"tol faai lataka Aratala lataka

A 135.0HU.21% 11.970.79 1.090.091
a 1t4.30.tf 18.090 .24 1.100.099
0 149.%11.t9 19.240-51 1.140-192
a 1t0.%14.f9 14.070.11 1.340-1*
a 199.40.07 9.9%1.77 i.<00to
a 191.30.99 14.920.99 2#40.119
- 199.303.37 19.990.30 2#940.107
a 193.10.37 21.930.89 2.00.07

o0 jtoast h Itotlul arror.

«* @ o F*

«n IN | latatoa O !

Uuox**1
UN

rata 909 9 to* aant toavaa ant - aaasat alxtotaa
tot tt«t akla ailfe 4lata. is vtoltto.ttoa aaaa— ptla*

ttaa & ¢ =g si1ttoa mtola lataka af tot
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tifftm | dlakgr OMyi nrUd ooljr Mo to tn IIfftrin
U Ui .amWHMIM of protoio of too Alot* 9» oM Ifili

of mru— for protoio Mato la fLm u avoxun XU,

Dm moo MI (MM XX?) ImtecmoA tnm
1. 05,jp.094 to UJfejMOt for tonapaa n m b olstoroo. Mrs
protola oootoot of tho I&ato woo Uoraaaal firoo 9 to If yor
ooot. For M i allkt tto owrroopooALof H I toluoo looiooooi
tow 2.62£0.061 66 2.970.10, atol protola oootoot woo tolaol
tow T to 11 por ooot. 9mm oftox too m talaia rowolacA
owntoot ooob whoa tto protolo oootoot moo ftottov lawaaal
to 19 por ooat. JMIpiia of oorloooi for MK la givoa U
ItoBW XX
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taoM a n
ma am oo sxgic=sgiibwi ad ampodn
aSitiJtof ms "o ¥ m*mvm mom?* <*unm

. topatio m| 4atin t/
froan lima M tlg;f:tlo to*, af tri{)toarl to

] e

w alautoa
«431,7.97 933*141.19
9.91~191 99.3i9.9i 1064i39.79
0 J.M1P.M4 137.Si.10.96 1394i95.60
4.0MP»1T9 194.9t11.21 1693169.09
J.00ip.108 A0.2t 9.29 954136.07
3.75tP.357 113.it11.90 1192+46.66
4.92tp.379 179.1t19-90 15*4i4U.50
4.H]|jMt1 219.1t11.21 19.62t71.69

a Mat i x Maalaiim w

am van ao lifliflIM at lifflnaNi is D iMptU*
Mtgfcli «f «m ii|M gn«H thaiiu ftm ai A lill.
kt ilptfliM | diffariMta mm found la Um total topaUl
altrapa oontaat u | topatio aitvogoa poo f. of ftw | tlo—
m oi tto group* M 1IfftiM t Im la o/ protola, toa towrt
tralaa of €0.20.25 ag. at Mpatta altrapa* mm M la rata
MTvar m t aklaallk aaA M gait vak» 219,9*16.2 afc.
la rata M 11 pa* ooat atta allk Alat. m tka protala caa
oaatratlaa mm laaroaaod firm 9 a 19 par aaat la kavaaaaaa-
— — «irti aal arm 7 to 15 par aaat la aMi allk Data.
*to total kapatia altrapi valaaa alaa laamaaaA Area
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AATON 1o 1f4.9+11.a ag. of itr-M @A fra 40.27.23
to 210.0 +14.2 «g. of aitrogoa —opootiooljr* loi t—
platan of —patio aitrogoa anw tw ttn mu Aiftaral fra
toot of growth n i J— foil—o. to tta ora of Itt «m tta
la—at lo—1 of T fO* 0Cat okla aUk gam a Oottor noyono
ttaa ita oagotatlo ytatala alxtan.

too —patio toootota litatnpiioi (IJM) atUvIVv
«0 100000004 vItt too loo—ow U tho spool of pfflott coA
«oalltjr of yvatala* too aaaliolo of ooolaa— for ttl aottvig
lo glooo to Giown— XXX. too toto oo too okla Bilk Hot Ooi
hlg—r Oopatio SM aotloit/ at aU Otalo than too— oo too
Go—groo and —oa— atotaoro. to— hlg—r Qopatio oltarogio
ooatooto oonolotto with hlg—r hopatio M 0—yo> aotloltloo.

R I e

Oalyalo of too data oto too log to— napoo— ourroa

—tog Ootjr —IgOt gal— — too napoo—( —it log altogi
lata— — par—atago of tlotary protola ao a —aan— of do—
foil— to oatuy t— ——fo —oto of o oatlffaatoty aooojr.

(fig. XXOto XXX). Howerer, aal—latloa of olo—o ratio —tog
olo—o of too —go—oloo 11—a —lottog pot—1 prototo —
altoo—o totals— — to— ato hot/ oliat gala — nap—
pro*toot u—fai 4aU. too toot fit of t— tata — itool—
tr plottlag gala to —ty night —hi—t altarogoo lata—.



jig.li Raoasasioi or might gadi ov iitrogm ihtau (fiats
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dAIM JM BODY WSIOHT D./28 DAYS

ORSE ORAM ¢ SESAME

DIETART PROTEIH LEVEL f

f1O0.11l. REORSaSKW OP WEIGHT GAIR OV DIETARY PROTEIH CQVCUTRA-
TIOIS OP BATS OR DIRTS WITH DIPPBRRRT SOURCES OP DIETARY
nonirs
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Mia cm Uchwr lomkumM OoN fflelnta, mu man «
Hiilfii af Hi iijinilai Um «i iitmipto H1H
VHIiiM Hm faatd MpiriMRIlaUr*

Un htallTC growth UCat allot is aa upitMiM ft*
tta nlaltft MtvlUfi n ki of Alatugr pralalu, la ft*
elap* af tit HfriMlaK Hta it data aad aaayaaaa aopiaaaai
aa Ha paraaatapi af Ha alapa ottalaad vIH Ha paataia af
maftaaata quality af tail— totalUva v»kt, Halaf HH
laAa* tad Hla allk aa a rafaranoa piatala af 100, tta raUtlaa
aotritlaa valua taaad aa tad/ «*!*** sain af taaaa «taa» aaaaaa

mAitova «m IM*



cabli xxrxz

MAMUNTA O<UH 2XV/ESS MO BC2X-EaNB AV
WMiIin UsAO AMD gavimvakT iIMmomu BUBX

HTWIM 1 fltt—

jrefUiis M| wlillM la g/28 Asgt
I = MMX dUtttJPT protala Mr KitiM M

laMM la f2B U] it tUMQr
protala ooaoantratloa.

m u -Eggiﬁlgs CorniUtiaa
a oM M o - - 61 . I 9 = 0943
BUa MIk >M it 29231 - 066 «J 9 « 0.999
HttftBB

AYYNM - aaeaM ko B- 762 mF 9 *0.993
*ja ailk pain 1BB401 - 1.99 « W V ® 0.993
-

mumT* *flTnr~ 241%1 - 7.7% e J V = 0.930

ftla Bilk paiir 4330 S- 1.14 =9 9 « 0.843



ftia «M f mm tealkM4 to lavsttifili tJ» oarotaaa
protala latarraUtloaa*Ip oalag «M « dlItU iy protalaa mi
vujrtai |««UUm aaaaljr mkIm ailk* flak flour o i a alstaaa
if N4 « f « mm aa aappiaaocata to a taaal via dlat
1M at 15 par mmt laval* 9bla laaal m ifema aiaaa up *
tatla protala autaia aia laadataato fit parti at 10 pur aaat

or laat laval.

lav praapa of aaaatac aala M th taplatad af vitamin A
tm 30lap m n fad aft Ufrltaa tmm aapariaaatal dlata,
tpplaaaatai witO 90 m b af aaaataaa Oar SO dajra* 90a aar ataaa

nafii « m lay aunrat povdor oaapaadad la pnalait all*

9a vitarU fox aaalaatlac tOa aaaataaa atlllaatlaa
aa dIfftraat U ituy protalaa, mm pravtfc rata* taapatla
etanp af vital* Aaai total aaxaa protalaa aat paatala

ftaatlaaa.

fIM pawn parfaxaaaoa af tOa aapniaiital aalaola aa
ta tha four dlata la p M la AOO aad HJu*t If* do far aa
tody «al|M ataapaa aaa laawaaal pravtfc paafM iMaa wea toot
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WEIGHT CHANGE -
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PIG. ITi

LEGEND

NICE ¢ SKIM MILK POVDBK
0—O—o0 RICE ¢ REDORAM ¢ SESAME

7 13 19 *5 29
DATS ON DIET
AVERAGE WEIGHT GAIN DURING A 28 DAT PERIOD OP RATE ON
DIETS DIFFERING IN SOURCE OR AMOUNT OF NITROGEN
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(41ft?*1 c/2ft dapa) U Dm graup M HH akia ailk protala
aad lawoat la tho rlaa dlat (Ift*1.09/2ft dajra) ntaklaatlte
af aaaaaa oat U al pradaaad a prarth rata at 447.1 ft* la
oft dajra M | fiat m*1 )1~ .4 ftr Atftag tha aaaa parlad*
tela la 4a ftaaaa af parti parti- aMUtfi tho jrotaiaa
an Mak»4 la tea feUowlag ardor, akia ailk* rad graa dial
ataaaa alataro, flak aaal aal 5 par aaat rlaa protala* tea
growth pattara 414 aat aorrolata with tha aala«lata4 aalaa
atl4 pattara at tte Hate*

teara vis aa aarted dlfteraaaaa la tha total tool
latoko at tea rarlaaa dlotarp groapa aaaapt tar aalaala oklak
ooao ted tea 3 par aaat rlaa dlat*

teara vaa a aarralotlaa tateoaa tte hlftter toad
lataka aad tte rata at growth of rata ted akia ailk protala*
Xh 3 par aaat rlaa dlat* teod latete woa laaa tear that m
all tte otter dlata oad tte valftkt gala woa alao algaltiaaatlp
laaa* laalpala at tariaaao ter wolght gala la s&vaa la
laaaaiira XZU.

hullo volaati

tea teaah hapatio volgkta of aalaaho aa tha dltteroat
dlata did aat wqgr algaltiaaatlp* n gaialt tte lira
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wolflta m r» proportional to t*» Mjr

«1IM of tH r»t« fiM ttif iHr«vae riN lilt ni N

iM it (t»tit arm ) (4o ~it9 Q) «tiio tut of m oil*
11 lit Mi IN HHUNrt {4.57*0-581) Whilo tfepN of tN
«INT group* of — Ilia, worm la f t—— tNw two Haiti*
mirala of wfiaiN f« topatio fitaaia A pox g. of ilwr

m iim is tiawH am

1».m ittnn jrf Utmto At

luaiM it if IN Nyatll vituli 111 on if tit
moat widaly kma Nltarla tm m litU c fltula A atl1l-
NtIM w affoetod w llatujr pNtlU quality, lu Mpatio
vitaala Aloti total oat aaoototxattoo of frnop* of yata oo
= flood doao of ooootooo (90 aog/day) «al 4lota diffarlac 11
000000 00A — oaat of UtruN Me*



TOTAL Lirm

RICK RICE o RICE o RICE ¢
REDORAM ¢ PISH FLOUR SKIM MILK

SESAME POWDER
PI1O. v i MEAN HEPATIC VITAMIN A BOTH TOTAL AND

CONCEN1RATION OF GROUPS, OF RATS ON
A FIXED DOSE OF CAROTENE(90 me </
DAT) AND DIETS DIFFERING IN
SOURCE AM) AMOUNT OF
mXTROOBI



oz & M 500 DT &< a .«% *VM _mw ot
B8 E o s & ONI o< M Hm$ % “Ma4
<t & o © %..HSA. 0 H..k M mw c<t

E ap—t o<t o p.b.nx/_ ..Mu% oﬁ»uM» ™

«*

I|3
\p

SH o -

m =

fey gz wi eeejoapn Bes 06 /zlep pej ele| |elejdepy ejuen
oeOR/ JeY 114e1IA onedyy e N|Tw uin 101eiod peey JNTIm | IN

Xnw ntil

at at
*

at

»J Addy M



*e ee* _Is M i 5pn MM rloo OM m ilftt*
A«M I)r Immt amount at Mamin A Mona par g. af Uvav
ttM MU tla alter group* .8*1.2 Mg. Iten am M al|M-
ftMMMI ttfftWw MM & tea tepaUa rlUiiB aam irtw U ii
— Mi tte MI—Is M tit Mtea diots.

Tha total — protoln —A fr \otlona of its MIl—!e
M mtit—Ila A Aofioioat Alot for 30 Aojm —A llo axparl-
manta 1l Alots vkifk —so aipplomoMtoA witM 90 aog. oarat—
for M Aajro to glvon is Mils XUUZa.

As total oorua protoin and AteStl—o of ttea Mi—Is
M a vitaaU AAofloiont Alat fir 90 Agjro a— tSo oatporft—atal
Alois A *, 0 Mft 9 —lot —  saippJS— tod vita 90 mg.
oarotoMo for 18 days Is glroa la MS*



FIG 71 TOTAL SERUM PROTEIN AND SERUM ALBUMIN
and serum globulin of Hats on the
different diets
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S4BL4 XXfZZ2Z

m a MUM WOI4IMJ, aWMI* AM HI— U» faw .
AJ ¢/100 MI* V08 AJDUI WMW 1 JT f XSAHII i ra 30

las An OF fruJ un R t (90 mbT
ggootga ﬁ”) Il:JXMV'}/IAtllao o t0 |a|Z|J (5‘ w0
4U08S »89M S Al KQRS

M at total Jhraa tom aorta
rnnia olhMila jiohalta

Mointod oaltl (oa

DOVe An/ of 4o»Intloa) 4U8H# 2.09 547
1 (oa IM 1 Aar of) 5»44 3.52 2.09

Jiepgetfon

a - 9.7* 9act 1.11
0 - 5.ii 3.54 8*88
a - 981 9«9t 2.29

JIM kc* orror MIwiklliM htv«e M Mm gtm aim
M mm fatal mii for a tarlplloato poolod oanploo of Uaai
fMa Mm mvMm ooariMilal fnr f i

emot m i a aliflt kfoaoot la Mn MW protola
(A.1*8/100 al*) la Mn v&taala A laylatM m Im li m miwil |
ea MM 30th lay at iaphtloa. Am M ai mmm protolm oa
thom in i ocaiacala hr oarotoao cappi— o f aammH  oa
mm MM Mm If raploUon mm oo«p*r Ha M tint of aalaola
oa otooh AMto (5.7g/103al«) hot XMM» Mm that of oltoala A
Aopintod aahala, tho total oonaa pootolao of Mn onto hd
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ttom |M, nnm aotfelaatioa. fUH M | or itti m!>
AM lot AIM* Aw Ml otfeor aad W rata daplataA with

« 9 par oaat vim Alat vim M oAallarooraa pvotola raluos.

tta m—iiM aruluaa mm «U|M]p lomr (M f/
10GML) la Mi daplatad aalaala aa —aaaraA oa Aka JOM Aaf
of Aaplatlaa. Ana alfemla of tti raplatad aalaala wiM
aarotaaa oupplomntatloa aa tho dlffaraat diataxj protalaa
Aid aat dIffor aaaag tHomolraa feat mat felgfear tfeaa Mat of
tfea daplatad aalaala*

Jaraa glafealla aalm of tfea rltaaia A daplataA rata
wam feiifear tfeaa Mat of tfea raplataA. aaao. wleava aa tfeara
mm aa AMfaaaaaa la tfea raplataA groapo wfelafe vara ffed tfea

Mariam aapavlaaatal Alata*

ft tolaraa (1945) faaai a vim la tfea aaraa glafalla
laaal a@A a Aaavaaaa la tlea mrm alfemta lavala la tfea
vitaala A Aaflaftaafejr rata.

0. Ifea Aaalaatlgfl gf ~ jmMfllff ~ ta i

a u ataAjr alaad at aralaatlag a waaalag aixtura fesaaA
aa laaal aaraala, lagama aaA aa all aaaA tfevaagfe a feaaaa
foodlag trial. mmptafelUtr «f Ma malag food airtaro.
Ita tfeaif Ufa aaA tfea kaavUAga af mtfeara afemt tfea
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ooapoaoata of tfet W t>| alxturo « » al— otadlod. 9m
findings ut ywn H I it 9OM liUwU|] —i—I

1* Pwpjwym. social aad nm m U thtftMMrUUa
fITiuw M

>e food aad autrioat intako of 9M MI—Mi tklUnt

5. Ohlovlo aad protoln Intato of MB t*r«ot oftlidran
lao lidlac 9m aapfIMBt *

4> — ptaBIUM of Mi — log oltMbb
9. Growth iaM of 9m to p i sOlidton
6. dplao—o0 of IUbom

7* MoMool—1 ostiaatioa U Blood aad turino oo—I—
Of Mi ttffit ohlldroa

9. 9M Glialoal o/adro—a of oolWitolUoo

9. WiMori attltia—o aad flow — Vila# Mo
Maatag alxtun.

9m — Mly la— of 9m foallion of 9M Urgat
ohlld—a lala 9Mlo XXU.
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xOQni or tu 24+11144 of MYIMA>—i

1ft

lop to topooa -8W F rf.ftttUM - total fiiftoji
A S 0
0 = 100 It 10 14 90 64.t
101 =« 200 - - 25 50.7 *
201 = 500 - @ 2 2 t.T
Total 24 ft tf T9 100.0
S0» — >tfcly toooat of 90 fan* 11— out *f TOm

M ar Ha.100 por n

afellAm wrt tmm

it, aM ag tut tba aajorltjr of tH

low 1*n—

ftolllo*.

Qwlt and *ri-

miltural dor kltav «u to* nain oooupat&oa for 47 O ollIM ,

(42.6 p«r ooat).

0 follow !* tafclo XXX roproooata tta AlatrltaUoa

of OouooOali,
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UM3M XXX

exjmxMtm of mmiommi wiaoi* ua

"m,r " OtpwIM atal am nl
laaN fetlia iMaM featfi
9 95.14 J1.95
4 19.14 19.54
9 17.19 17.49
< 12.94 14.44
7 T.T5 7.85
9 usd aw<«Q 9.75 9.07

Mo Nl Nmemmiiy. m M tu is tsu m telUsual

status, U sititiM of&uid/ siss to a — liar ouster of tUIA*
vsa istouad ts Usriaw tM qaaita of food SMllalk ts M |
M htr of tha fast]/. Idoltod I—i is tattoo stilisod Mss

tta tailr siss is sill.

It is ouooated dm tta latte XXX Mat 51 pm oast of
Ms lassoQuid 1st a fiuailjr siss of | sad 19 ft* ooat am
dMUI siss of tear,

latte XXXI |saaaata tta diatoitutiao of tta tomatolda
of Mo Urgat atiteooa sad Mass la tta aostoal croups If
Ms soaupaOloa of Ms Mods*
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tuu nn
mmxmmm of agnaaffi.ai xx oajmxiaa

JMaaaat af AaaaaAalia

Oaotipitiaa
Mrparlaaatal fltataal
M ai fatal

MM aaaar - M IUwkt M M
Aosagr laadar tu 144
MO atltanl kM aw, aaoll.
Ariak U|M n.4 75.0
I&Uap arttaMi. aaryntiy,
AlaaAaaltA, palafar adaaa,
faUmlth M 9*Q
ZaAoatrial mmAm 9.5 t.f
Otaara ] §]

8m aajorltjr mt tAa Ataia mt teuita la AotA praapa
wasa aprloaltaaal taW otn, aaallaa asA M ia lajrar*.

rt Hnilif «<H m um pftoiiw* Bkmmi tut
aappUaiatiiy liquiA <M Mill IM« wn iiMUy ut Utn*
*Mrt AMlac tAla p«U4. 41 tAa nga mt If Mitlu, 59 par am
-f tAa lafaata MI Mt JitMn Jlvme MF n Ul IMaMI mt
IMm t< pa* aaat am! aat m i Maa lataraiatai ti llpiil
Uliarta. At MUaip IB yat aaat mt taa aAlAUaa AeA att



VtN Ind anr otanr taod tana Im m I Milk* It la waapliad
tfeat tw in allk ilIMi wwal M Al «» mUImIl wyittw H
at a crawlac aUM Ili]Mft ill — Ui of«p. 11 MB fowrtk
of «M Infaat population at tin ago of ana JINI M Wt M -
wlvW MYV additional food and notlar am foarto Bad
raoolaod an laadogoata aappJaaantarx dint. /I1f. TU

Wjw nila ita yM w ilp at tta targat oalldron UtndwM
liquid aapplaaaata, oolld mpplmanta, at wifU s MBttB of

ailMttim awnii fin rfw tmniii*
Sw man Balmla and protola latala of tta targat

allldraa ara proaaatad in MW XXXII.

aw prataia lataka of taa targat atlliM anailiailf
tiyior tkaa tin aHawaiinoa racanmadad By taa Idt] (1fC9)«
On taa atla* land tin latala of oalmlaa fall aBart V 200
to 500 whan aonpaaad to ttB allawaaocaa xaoamaadod araa an tta
laata of tin aalatlag law M r wolgltai |If aalawlatad an

Idaal M r wil| M Baala tta atort M | wenld ta aim grantor.

It too aurraat dlatarloa of pro aalaal W IliN
la longlag ta tlo poor inaana groapa, taa prioaxjr Battlamok.
M « apponra to la aalariaa and not* prataia. flw m Btainad
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Iff

U Hi taTfit iM fm mm% Hn km h HIUm | to e ***=*
mstoat tor %to pm tolorla tat*, tata ftHta W trtta
la* NMIlim ttai ta «*= ftnikttaa to* ftatai of H*
qtotlttaa of H i topplo— oto far tto toroot H if * .
ftoitO jlr Ha wort of a iitag mixton Hr H i tosgrt
atUAm, mi»1l—- H to oipply 590 tolarloo ooi 11*9 C***

9 protoio por oUli par for*

_ SALS X2 .
mm salobh aji JftolSis mao apso non cuiostf
(SM'S T1AX root HUSHMSS]
Jtaplo alooa - <Mil M O
int NIH
O trlotto
A a

HUI Hlatai/Hi
aoiorico/Kg. M wifta

ft.A* ftoooA to  tool M r
tolotto (ZOO 1971)

T4HL«
TftM T

too ‘e
RA Mot tOAMI M r
toiffttO 1*00 MS 1100
ftiHta @ 1 tt.stft
T3* £t om

U. XOd tifit 1750



it XxXnm
jiaHIi m m

MUI mtAlbl Of *m*AM amb yuaiwj bx «U fABtIt
(tWuU* SAT W8XO0MK)

iMpi* uni 10 iiiiaim Mil pm

M fteato tI>UIae ijn Croups

A -
OAlaiiM (mb) 400-500 Iff 191
arm (mb) 15-20 el 9.9
B iorHMt (hg) 1000 for 900
mlIMII— (Mg) 0,000 0.404 0.42?
UW fkvla (Mg) 0.700 0.909 0.170

W W Il 0 (Mg) 50-50 91*9  91.0

e liimm iM ellmmmm for JMlaaa.

«w UM of riiw h mi fitw IIf I OnwGOwvw,

0

179
M
419
0.999
0Joo

25.4

w | viOaflIKVEtA If in m looM «MI4*m to M» O m
wm fu Plavtn IU aw ii inmm M Ip **e SMW



ht n UTWii Ir

Dm aian ulatiIM «al proitu talOi «f «<UM M m
IHlirri if M | Mftlkt kftii amIMMtaUM to d m to
MU nur.

tux* m xv

mm am itonn m uiortm umasam m m
jsp”™ jo. or 10** « m
Group A Group 1 Oroap =
"&cl)m tom Alat Etmt WmU il  mtot
ot *ssr 0 >g 3 pn Alat
M mAtre w1044 03T4  n*ja
fratala cAc
taAjr mickt DE® t5jP@d  1.CPA 2>iP.7  tdljpud

1t totEa At latakas of 1©@ agdesesta -HlAs
laticetaA et o 'V kst UF et~ maarca njpTm t
2 adtaauditiaa to asmatdato ss\pata latada sF
to tilllna Exklla#tr— Mr «t<tt nadctoc to MM«
mict—ami hicter ottt if to stlitsaaraseliac QAN
aA if tadillaattoo cecerd aop ™l OA- toto
et et to0 NIrin aom NnatoMaeEsedatViael fautoli
as riceain Ir toaa—pEaiiitr Eetaticeeant daataeato
tdaagat



mmfutility *e* m utj truu ««e Mrui
wt with ill UhhlaUmi m ahllftm 15-34 amtiM ill. fti
| W lirtl» IMWI if UtaM M1 Ifllfc— of tM UX]|tt MilM—
viIM H ttM M | forauiationa an npM M ilal U M il XZZT.

fiSU XXXT

fen m i «9«ii oruku in fiuuui orm tiant
«N »« VvVZn uoin aojojoaixuh or tu ss
«lvm hixwrjj

U. of oftlUmi tO

u». Hixtuna likod HHtM  HmrtKii
DO ARt D t 9

«© é?rlrf ];Iéwaul ™ |I>! tlua nI ® to 9

s gm alhi)lfr%lldun to # to

SRS 9 o &

> { cglr(tjng*gultl Iul}/>|<tuxo to M4 9

« MatllllM iMm e @ tf to

Itil ulxtun



1ft

SfegB in W illi food forauUtloaa nia out of
orgmm, to~ilpN diml oaft li—od—t <IMm «N tmal
n W htfilr MW fM lo*

9m foUoM&at M ia 1XZV1 &Um M Dm ooot
,-ly i of *how ill alxturt M1 OM,

1ABLI XXXTI
aoM unfs objzj of jviriaanaf uuizm ioov

M Botloo* otioriM m oil

Amo of Food OilU Ooot Good m* amt yov
lale P« For oalorUo S»Cs) U)

100 10 390 0.044 119 1.4

«4U MNIII

OdR 42 90 10.3 344 0.047 14.47 1.9

emm 9m »—latum ptXmmn «t OofAit— U 1972.
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mha ooot aaUraia i ImM ttmt tm laUgmas mmHh
fM i alltHN and tIM U faifi food ooaModitlaa m n mlalltf is
its pvioo f n, At latlyni W |11l alxtura bad At addoi
ndvtftaft that tnara it not auoh ooat iavalMt will transport
all ohorngs «U to tat iaporto* foods.

Mntrittonal taint of Jorgoua hated wetting aixturt in
M ptvliM with tthtjr Otattrainl wanning foods (in hr ftoit)
worn prostated in M in XXZVZX.

UJU* juxnx

mmmoMAL f410a or johojjx mind uxrua* 11 Qowiiiioi
vral 0« comuaiur wufida zoon (NNAr *tt*t)

QtstMta  Units' 3o siitan  Mrex {95 Rt
daloxlee - 590 579 400 559
Drotoia c Uao 15 1S.8 2.4
At | T 5 e -
Chloln* 195.9 750 400 m
Ann as fat 20 - 29
(hraUM 86 - _ m
Aillno ag 0.545 - 2.0 m
ttM fkvU 0,475 - 5.28 2.0
Tltnnla A u 145.2 - 4000 5000
diootinlo aaid ag 9.575 - 20 20
Brator 60 a 0.50 209 900 490

groat (value



In OM p«ric« altA uoat tlw aUlort wi Hiy
mMh law aad alm vIttU tte r«ok of tn ooawa «i* Bm
aa—piilil foods aro too oxpoaoivs ud loyoad tis roach of tao
aooaoa m u  Araa tho nutritional alud point tlia alitun
>t]M H sorMwQlls far tta w)Miak]a nations of tto popslo-
tions Mo tolong* to tla poor ooolo-oooaoalo status.

UKU XZXfzXz

idTiguM ~comMmmMdMiAi fooadaqumiiti BuoomuaunaiM

as* wour Am & of hooom-
P iklorloo JTotslao
Oraap floflo t fI:420|t IAtf%)orga ?gggd protliod pxovidod
oapplo- (f)
asat
ratal
oituLroa
(Allow Araooat
3 /aars) 300 mll study 30 | 199 4.4
MuMull Altaiam
0il14 (1973) it
<39 pro) 392 M altjurtajr 100 f 390 12.9
I?m a Dstadas
51973)
poors) 307 M 1 120 1 379 19.9
Aifurt Moadso aad
1381 10 iopaaraa 400 g 1940 91.4
19T1
laotat-
to« *
1104 IT 300 a 1170 30.7

taaroot OM lim y P.44 (1972)
Istaias bW and Moaaiaa P. 1971

Hitrioat iatako of aalaatH rulaorall* %roups is fitiotatort
adstrlot. a papsr prosaatsd at tas ra 4. Ntotlac i*
llaatyro felawi, Jtfe « 12tn April, 1971, uaputiisMd.



tm wooalog food fH ntattoM oan to of uao tm IfUlgusS
tin oolorla pv of too n«Umi if m MIM
flfw IH MMIr pNNKNIf pn|M rt Mi iMtttllkg M M
MiM ai« of low MCI Mi Indltjuooua food clilVMi cm mm
jtftMIMc ii M i thoy mm]JA M Mil to pnptN tiw MM U
thelx M m m m after tiw foodlug progroMr la 411 draws.
Tam m Um i cm (b ooatlaood stout too nutritional «a)M of
tm Imol foods Mi tdoy aay @ Im |[M Sow to prepaN tan
—Midi foods tarouga alopla cooking proaadaroa*
imiwnm nl imlfimiiir funl o Mmirifl N * £
Rasulto of tka aocoostability toata wit* acigka - baaod
popping calxtore and O.J.N. ora piooontod la hNc XEUX*

9AXU xxzzx

Ri&LtS Of Mi uUJu
(Jaapla alast 29 la oaal group)

luaOar of cdlldroa”

troo : -
P EJtl(\)/Iol*Tory uaod fkirjy llkod lot UMd
BOaOor ft tfuabar % RsOar ft 10aCar ft
A (MOM
lag ala-
taro to 40 1 24 9 ft - -
B <0») - _ t 24 ta 48 t 28

fOoxo woo m 'not llkod* adooo la group a wGaro oo la
gproao *»' St poo oust of too oklldroa Rod a dlallOa to toe
0»M * oupplooont. to i.i*A f-gg—y alotnoa food paoMto



«i« itNIlvtd for diitrllvtloa arerjr aotte frm O% i, Imll
toft* «ad tt*7 mii at tlwa n«oU | inflated with wurila
flUM fii* allldm did lot ilk* It im nU r* toe imparted
food* Ufeo Oto Ihvo to to otortd for six u tto or m n iarloi
etipping M| movii U foitotloo la « tig prolto la tali
itani*.

on tto otter toad ohlllni toUatod tto eergkaa tool
w ill alxtaro, wtiot «a aada Area took lacrediette u |
did aat tow aar dldtatlaa prattoo as lailaatol tr tto atoiaaa
ef alfu suot mmtoa«aa» raaltiag, dltrrtoea to flatolaaw far
a period af 19 dope. la quantity of tto waealag aiztura
ttot oauld to aaaaaaad tr tto target adlldrea af age t] to 1]
jeara.wae feuad ta to around 25g* (to weigtt) la aae eenriag.
Ztle la totanto aargtoe legwae teaad alxtaaa laapaatod la lta
talk aa aankiag to totolr ttoaa tftaea*

tot af tto ertosal raalpaa toatad aklldrea Utod tto
laftto aad appaaa ta tto toklwao toaaa mam alee eaer fto
tto aattere ta prepare at Mto*
H tf mtika»

toe aeaetag feed aae priy ril aad peeked la peUrtoete
tape wtiot were stored In plaatie atea adtt eerew Ude aad
at (JT* 0) rooa teaperatora la a wall atolf fer a parted af
d aaatte. Jtatrol aMPIlto ww Kkept at 09 d la a refrigerator,

totpiao aterad at (97*3) rooa teaparatore vara aaaT/aad aaaa



1*4

la —mttm far Aem fatty «olda, wad poroxlda ulaa*
(Crlahiiaaurtbj at ~ 19*8). 1M orgaaolaptlo fiiallty of tta
aaaalai food vaa taatad hy a panal of 4 Ja4 |tk tta aaara
ayataa adaptad was similar to ttat of Owdialwta at §1

4 pradoat kw lif a aaara of 2 or lasa wea aoaaldorad aoeaptatla.
Am yaaalta am glaaa ta htH >3&<a.

UIlU XUU a
eiidlv un of ra”“ruion too# nix raid (aarctaa taas*)

Omatltaaata Initial 9 aaatta 1 aaatta
aa * af

g]ala(t aald? M M 6]

laraalda ralua* Sel} M t.4

< (NUUaala of ttia par |. of fat)

tta total plata count af taa praiaat war 27000 par *
pM waioa la laaa ttw Mo liaita praaarllad la tat taUaa
Jtandarta. Dm aaaaltt food (praiaat) wea ftaa Am i.aall,
aalaaaalla aad aaaarabta pataoyaaa.

Am aaaaptatilUy aad tha orpnalaptla faalifeiaa af
taa ratalat food wea good at 3 aad 1 aaatta af afcalf Ufa*
fcWIl Tif«

tta aaaa HUM aad m Ipt af aalldraa fad lagta taaad
“tawltl aftxtwra aad la aaaparlaaa MU taa aaatral
fraap an paaaaatod ta hkla PU»
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Ulu Xju

mil lizaifj tf» mxMtt or adiunni o ij— muu» w*uw
romiuitMs m ogia

Mtov «t =feiUmi 15 til «aah group Ugoi M H H W tl»)
JUUA -~ Malta

Initial Final BUttaM
men nigtiii
A (wanning, .
i) t0.TiP.03 84.3IP.F0 3.4i0.47*«
1 (MM) 77.8i4.14 82.1iP.57 4.31P.93%*
0 (Oantxol) 81.1il.38 83.AgP.4F 2.3i0.53
umi wtifitt
A (Manning . .
ninturoj 9.49i1.48 11.15iP.92 1.46ip.59*
- <0*0 8.94i1.17 10.44i1.21 1.58ip.28»
0 (Jantxol) 9.41i 0.57 10.28ip.88 0.47i0.43

e UfOfloatt nt ana fax cat ]Je«e!.

= JAgnifloant nt 5 gaa aant lawk

taaaa «na n algal fl anal innaanaa In tad? aaighta anft
8aAjr Malgtta af tta fttllm glaoa tta aargnaa fensaA waaalM
aiitan and Ofl wian oanparoi ta tta oaatxol group, la
41fftx.no** m laananaoa In M r wlgn gnina nod talgUa,
8atanan tta group* an t8a Manning nlitnri nni O.M . wax* not
aigalflaaat. tear* naaa no difftxoaoo* latnan la tfea grovtn
antna af tagra and girl* la nil tn* group*.



ttt

upwlwatai groups Aand 1 M regiateaed
Creator tm «M N la heights ud wighta when seepsred ti
«W centrel group of A lum , Ascatter dUgma fig Tin * XX
NinaM ta tas Individual HUMS and -eight# of the target
children of the three group#.

iMMMMUTrf m UiftttAvd ter m fertr iilirti
otf Ha tareat ehllito...

a» body weight of the target children as per coat
of the ZOO standard are reprocoated ia kilt XZXXXL

U |l XZZ2z
MOT 4Z8UJ OF 114 UUJL iKIUIJ 41 JAACEfFOF fH | *

xtdxam
Jiroentage of the ohildraa

Might aa a percentage PPPHQ.f___ or—p 1_ arisf 0_
Ini- final Ini- final Ini- final
tial tial tial

99*0 749 19*9 797 719 Met

firet degree
M lautrition 00-90 40.0 19.0 294 189 245 294

hicoat degree

M lautritloa 70-80 71 M 51 led 2.0 M
third degree dolaw .

felau hri%ion 70 Hi MI Mil XU Mil 0.8

Vaa had/ woighte of the oapphNeeotod cad uaauppleaaatod
ohildrea when expressed aa a percentage of XO* standard skewed
aa apward shift at the ead of the feedlag trial ia the graepa






j>



A ood *e when oeepar-ii with group a who noolvti ho ogpjilP—h»
HUM . *ho looldoooo o/ HUH degree mnloutrition woo olooot
obooot ih «u too torgot ehllAren* dot OhlTdoou in group A
0o0i « hod ohlIftol to tho normal hod/ weight out.gar/ ot too oud
of too otud/ Whorooo io tho ooatroi group ohlldroo ohlftod

hook tx m loruol ootogor/ to firot oud oooood degree eelnu tritioo.

>m oeou hood «od sheet alrouuferoooo of the ohlldroo
ore proooatod in table ZZUin.
*aSU JLOZZZZ

huv JUAi ah :a n -iCijiM/« jodtmntAM ov rntmooii

99 ih oooh group
O flodi I moitthe

Ronmo hood olxouoforecoo Mm ohoot ouxeamfe-

(00) rooooe (00)

(hroupa i .

feltlol liaol loltlol flhii"
o\ 4 o *e

A (weonlog

mixture) 49.1tf.30B 44.14zwO* 43.3ig2.Sg9 44.99jZ.070
» (OdR) 42.997.204 43.2tf.116 49.0g1.020 49.dtf.499
d (Oomtrol) 43.9976.7 44.3g1.900 44.Ttf.3dO 49.9tf.9i0

Otero wue 00 olgolflonot dIffhoooooo &h the 00eeor>00060
«* tho hood ood ohoot elrooofhroooo of the ehlldreu hotwoom the
teroo erouge. Shle or ho duo to the foot thot tho ogpiliooi
totloo looted 001/ for « period of I 000the whloh am/ ho too
mtel o poolod for thlo oothropeootr&o index to show differ10000
hotuaee tho oupplooeotod ood eoeeppieoeated groopo.



i tiMIiM if imtH»

9m M ttlr UitlIHM if najor tpiiiiM «f IlUmm
M»N %M urf*t ittlIM i U the ttm ptapl an )— ilil
la %Ua SW T. *M dumtloa if UAItI M
mm mm fOM 4 la 9 lay*, on M am afi*

tyinita af 1U*

T49L1 XXZz22Vv
atiooMi @azuiM j mow m sam*toituim
25 ahlUm la nib group

37900 of lilOOM (Mo toga Inaldoaoo/pMth)

Mm pa Jold. favor .
P nad  rough aiumhOM A noS*1510JS5g
A fl 10 t
a to If f
0 n 17 f

9mm mm aa llffinwM mm la tM ImIlim o 2

*UKMM mom 9m IMoa graaya of ohlUroo WM ]I wat taa

looldMoa mo high U tM ooatrol group. 9m oMW Ir opioa»o

of tuaoaa m m of Wa ordor of 50 to 95 pot aaal to all Mo
<Moo group* of ohlldrou. Muaaoa of prohaahad uutor aapplTt
poor ooaitotlou nod hyglQM la 00A arouad Wa Gomu 0f Mo
=argot children, night Moo oontri.auted ho Mo IUmoo. LoM
of MaalM onro mo o U f yaotlii la Mo feeding proffuua, Mo
uethere mm molouo to Moo fuuilitiou for huolM oom of

eMir children. Mo/ rogueotad oftua for aatlaal W Ip, afeoa



I ff

U m alliattr 114 haaai visits to m H food istoko sad
«dko* dotoils. XT tko sms fooling progresses ms to fu Ifil
tkel* skjootivoo it is lapsratlvo tkst tko neoeosoir faoili-
tins sf feMItt sms M1 Issueiontins sro ensured.

NsSSSMsNY ef srIMBr nitroooa.
m u r»iin-

9m oof]/ asrslng anspina sf srlso mm osllootol and
analysed for tttoir nitrogen sad creatinine oestent. as nitre-
gon% creatinine ratios sore osloulnted. SUMD data ore pro*
scaked la M OUT.

UBL4 Z777T
BUI fi ra».ar isxa i/Rixzo
9iaker of sfclldreni 25 la oosh group

Mvlsd sf sarale*
sentitlon i 4 asatks

draop - forted g"EAIGR. Detinne il

d Xs&tlal 4tf 155
m il «5.0% 14.2*

1 initial 425 14.0
nasi 44.5% 14.4*

9 initial 449 14.0
final 4>9 19%4

dlgalfleast1/ greater tkss oostrol JN (f.0.05)



¥¥E¥* gana no iim yi & «Aa mhlUlIm iiMiM «f
«Imvm tka rati® of ag. of uxioarj kitnflia/ij« om tum
u **e» A ud Bwu also IMrtiMd. tm oontrola i M

Ita Baamogiobia m tait ot tha flag** pciak aapki af
Waad of taa flkiUm aatlaatad at tut toginning and at taa
A of tka atadr an praaailad la kkla XXXX7X

umm SXun
MAI gIMOOIHIS Jomximt & *Mm fettoS JliUfcM

iakaf of ehISdraet *9 la «<Mh gxmp
krlad of aappla- .
mNtattao i f aaatki

viip .
Initial final aUfanaa
A 7.9&1.2 9*7*0.9 1.911.04
9 0.1*1.4 9.4*1.0 1.3gp.4"
0 oUM 9.9iU4 1.1*0.32

«0 (<%o*a*») 10.09 g/too al.

M fad Bf W* WO ataotaiia ail tka 79 tavpt alillm
la tka tarn group* wam anaoait to otart Mlia, At «0a Ceft
of ta atad/, tkw uas «Ug*t tepravaaait la tka BaonaglaMa
bval la aU tka tttro® graapf* Hat tkan vara ao algalfiflank
d 1f40v«aoo« om n tao tartaia groupo Zoo tkia ladox.



1Ttex

M ia SEOC7XZ ilvaa tu puwatait alM Iftaatlai a*

ttffit afeilAMt aaaaiAIBK to tta Nwritj of uaiu>*

taiu mxrzz

2MBAUD40J al UAXYXwJSIO* Of UM 4f QailfiISUil UOOO T O 10
HTSin Cf 2INZA

forrval
Qap lai-
tlal ;
A 10.0 17.2
» ffaf 241
0 124 156

Mild*
Ini- fin-
tial al
55.1 634
52.4 521
554 541

llitotito™

tar &
214 145
214 U 4
221 212

Jww*
Xal* fin-
tui al
Mat 5.1
106 4.9
11) 7.9

e Adaflolt of «D ta 2g/too al. of fcaaaaclatoU ftroa tfeo a m i
MM (MM atandarda) la ooaaldara* aa olid. 2 to 4f/100 al

m ato>cat*i 4c or aom/100 al aa M m « aaaaia*

Mm raaulta of tto oUaloal aaaaa

M ia zzzxfixx.

it Mr# |1MB



179

tou JUWUTIll

OUaiotl iwiatU M of OKIUNnRI
Mnof ih& llifa 29 H» h Ui group.

farlodi i — tli
koW > «f Ofeltflto poolfootlot
tto

Group A droop O amt O

Ini-  fin- Ini— fin- tol- Fin-

tial al tlal ol uol al
MIA 10 9 12 10 19 10
M oaoto 4 m 4 1 0 4
-mom - - m m hd -
V&tooAo A Aofioiooor
prowainnon 4 2 - 3 2 9

U flo = iioplao
dofloiaaoy foowoioooo 9 2 4 2 9 4

fola (*1M fora) oo

udoed tr toloo of tto
LaP and a/alida 12 10 14 1n 19 0

IM m Unt of okilAmo who aoiif«it«4 tto wvioM
ollaiool ajaplioo woo found to Aooooooco la tH two oayotkiatal
troupo *t tto sad of tto atudjr.

lo onpplinfloatation of tkt wooolo« olrtw woo offaotiwo
& krlAfUc down too owHv of alU prat*la (tlorla M ilotrltloo
Ofuteo»' O# louawat inooal* oootlaood to to pooooot oooo oftar
tto mppioaaatal faoatoo.
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iHLJttiAJft*

(tf tb tarpt illltfm womn ImmvIim A
to mow m ilix «r not tw/ would la aMi to pnpn to woooloj
forwuln to tOolr Ooaoa 00A 0*4 to tool* oOlltvoa after tOo
foodlag trial woo amt. JQtirty four aottero wOooo aootOlr Im m
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Jaoupp lootatad 9 88 A 10.31 X 0.44
1.14

** Hialfltiat at | pa* out kv»U

fti findioca totoal flat tla tklllau la toll tfea fraapa
oaaa aaaaala to atort wit*. At taa oaft of tla atatjr Uaxa aoa
a aliaM iMavaoMt la Ml taa paapa, Sevartaeleoe Oaaoa.
Olatla lav*la of M il Do flooapa mm 9alow taa MO attilarta
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ef H*5 /100 mim tm the ago group 5-6 run (JelUff*e,1966).
M to# ItffM iM H between the groups «= ut etaticsl«*Uy
elgoiflo*ot. Bo laoluoion of 30 gw of tnlw omuaU to
too oopplonont poo oOllA por day, <*4 oootrlOotod = HI. of

1006, tot Oow 0006, of it OM OVttUoMo to too M r to to
aM m.

mooJr nomtog arias ouoploo of 25 soeleelr ooiootoi
«hlUni too both the groups wooo ooUootoi M i oooljrooi tm
theUr oltoogtto M i oonitloloo oooteot*
16 kMo B IB ft

She Onto 000 prosoatod

umu UXXux

uaxsi~t 11260611 UTiU 21 OUUUI (g/100 61 Of 6rioo)
Jfc.of Xoltiol nooi Hfforoooo  =t*

001U o000 lg> (6) u) ruluo

gopplooootot 29 1720 * 2495+ 0729 &
0.100 0.107 0.009
5.615**

Poooppu-
‘)anjp 29 1660 1 1.090 X *

0.210
0.080 0.005 0.020

At too ool of too study* tOo oopplooootol group Ooi
OlgOO* total uriaory oltoogoo ooateat. 61a 00ooo tOot tOo

peotolo iUtoOO M i Aoco Oody (§11)]Wss)) 0igh00 io tOo ouppiooootoi
ofclidro™.
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Jrla*)
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P ohildron Cog) Cog) (*c)
25 4894 ¢ 60.36* 19.52*
SsXr 4.744 0.999
5.221**
19 40.04* 51.92* 11.149%
Smats 2.065 2.333 1.139

e MfUflooit «t 1* low*l.

Ato dIffortno# botwooo too group* wo* *taUatKoU|

olgolfloaat *t 19 ]*w*U Am a«pploaoat*d group bad OigOor

oroatlaiao oooteot again show* tool to* loan body mm of «e

eupploooatod group* of oftiilna wo* blgbor. m « oorrolot**

woll will too nlgoor body woigbt* *aA oolgOt* of tb* oail Moo
of tb* oupploaoatod group*.

froo tb* findlogo of thl* atudj It 0*0 b* o*noludod

toot It 1* po**Ibl* to ovorOMM to* JM—ot 90 por o*ot doflolt

to to* «oloxIl* ooatoat *f to* diot* of to* *ooool *Ollira* bp

eupploaontatloa of tala nutritiou* 00a0cO agio of low o—t

Am loolualoo of gr**a laafy wogotobloo =
OoyrootO «eodor la tbt daily dlot of tb* *oIM*| *olldr«a o*uld

I*dlg«noao food*.
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— of tto o— | alUIAm omU to lap*— i wit* —
—pal*—station of ttoi* 4lota vita thla gutvitl— ——

— a of la—1 food*.

— following talla ni«<IM I iU— too — —tl— id
far —pp— tal iodlgoao— food — atitr foo W i— a—

fw ipa.
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fM Itadr uaa 40*IfM4 to find tha offoot tf OOffIIM IIt

ttn of 100 gn of tw tall iw tililn of loom 24.3 OS* %*mp«rui
till tfotlor croup of alaiUr gUb tmo mm glwi m oral im
mu mttm m tful quantity of tm liam I*

Itirty «&x atuMlo glrla with m nliM i «<Unh Um
mm 11«9f« pm mot «*e omoon firm = croup mi 01 alrb m ct

e=bool girls of 13 to 15 jrooro of e« mo mm moldlag in =
m m

mo/ mm luU aly nn«lgn»i to too osporimoftnl cmupo

mo mm glm tfea danraatO (droop 4) or iron tool* (droop S)

M ppU m to, ood om oootrol group (troop 0) mo mooirot oo

Arm ooppb m t in addition to to aootui dirt union ooatainod

19.37 of iron.

mOamromato of t>Igntu. migOtsaot tnomglofeto notion-

tion for oil tm eutjaotu mm tom mom fartalent. foV9 JioV9

ofli ant minor iotas mImo mm totorolmi for too blood
mmln and uonai as too lodloao of final evaluation.

m m until r j

M M Bl»*« ua w initial talent. Mink>*.
MP. ago Of r(nmroOo and OnoootlaOia oalm oof to —tij—tr.

100 adoloooaat cirln of tOo. proooot ittrfy mm ooaponfeb
0itO oiailar otolooomt airla ia various parto~pf M U Oot
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M*a tallow taw *OOtorn itwUrta la tool* wIniti wA wliMa,
ft* wu ago of unuom (13.B x. 0*90) of to* aieM MUt girlo
of taw proooat otudy mm olnilar to tM ago of wwrU i NpoitaA
fef IM (1966) for ratal girlo of gotroo and btata JtaOon,
uwljr, 1416 ao4 14.43 rotpuoUflly. So girlo of too proooat

=*ta] wvo oloo fvoo rural Woo.

2ALT IXUXXIZE

N nXtui» iiun, OH. g< Or rritgrmao iAMtaum
V4UI-U 07 144 JJ6JX-1J

Mo.of Jouroo of . .
- Ago Of JO
oota* 4040 oupploaon- <toljat WigOt » .
loots tatioa on. on. ;1'90- T&J%aj?;g. /I%C())g MI
ft A Anaron to 15. 64, 14.64a 6.76*
;2.%e VO ¥ 0.14 0.70 0.137
ft S  Sonic 36.4a 1S.]i 14 .1l Ml
& 194 0.77 0.37 0.427
ft 19. 13.60
0 HI 8226 0.50

a Nhw g Standard orror
JO ooootroalloo nigtot aot to a ooatrlOutooy faotor to
iron Aof&oioaar oaratt fur too ouOJoota of Mo proooat «M y.
411 ttoo faooal i ¢ I** of taw odolooooat girlo --—im
for ora wvutod 1800000 of Oook worn iafootation. JO -rtU
too to paoaoltoo goto ralot oat for taw oaOJooto of %00 jwoooot
=Maty.
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All tk* *Alldr#n tm adequate m att tf pc*t«lt«
O9M Jrcup of Jtric »Ao«> dicta were euppleaeatet will CM Xuttat
feed a Alghar Intake of M lalua, nod aiaorllo Mid oicptM | tt
tk* AtKAT two Group* of lieu AAAAlr, IMI t Am ammUo
eeld Intake of all tAe U rt« group* of girl* vox* below tA*

r*fA l*****t*«

All tA* aAala*a*a%girl* 1* tA* tAr*« group* exhibited
A* AlplIflAH t obang*a la aelgbt* or weights during tA* Atagy
«Al1*A la*Wd for four boato* Indioated that toe/ And attppAd
plitol rapidly (fabla XZUUH)« fin *xp*rla*atal period *f
four aaalAa nAgkt A* war/ *A*rt to aa*ea* grovtA IX a*gr And
ee*urr*d. B™* «dol**otmt girl* wto participated la tA* atody
*ad *aa*A*4 a*oar*be on* /ear earliar and perdap* tb*/ algAt be**
bad tA*Ir ittwtA apart tben.

sms nntOT
s <A T JiLri or nu u gta.ai
(Mrlad of atody 4 uaatA¥*)

, Jmurom o f Jaliint on d*ig*t ;ﬁlg@}c*
i * P *k
0%4a iigﬂn%Upp Initial Final Initial Final bgrég a
A dAMNMIth M1.Qta 14b.4* 0.142 1.001
2.72 2.47
« B*aln 134** 1*3.2* 38.4* 4M « 0.109 1.240
1.7» MT 1.8? 2.1a

5 » 134.6* 19S.1t 44.3* 44B* 0.174 0*207
2.67 1.30 1e9f 1le4f

A Mean ™ ttanla rd err**
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t*u xxzzzan
=MNOOIOftZi f<41000 Of OHM <& TNOROF«4» X “MIgTm
daaaa af fti—l ivm H wl— s o
lda C Hitaka Initial final jai—att
A damtb 30.0  9.76*0.132* i,«bP»°on
0.27?
t ball Jb7  9.91*>426  10.00%
o.wW
« 13.4 11.19%0.044 11.05* N
2.882T 9.00*

+ IU alirt error.

M SOXXXXVId m «M mm initial ant final
[labia values af tas Mkj#ot« la tba t«M grasp*. XlMai

W maaiaN| tint tns tar#at girls «axw aalaotsd aa tba bnala
af tiiit lav feM Milsiia atlas* at tbs taglaalac af tbt stagy.

4a aaabt ba aaaa firaa labia XX000XXXfZ acaspt la tha
aaataal or—p, batb tbs frao of fix is giro* sitter aaasad
aa laaa tad* aaoplaasatatlaa abaval laaaaaaaa la “-----tglstga
e~aaaaatrntla*s, 1e60+p.036 and 0.09°0.115 graaa par ssat aaapaa*
tt-b.

Holaaaaat giria was aaaaatal oaaraatb aa a ****** af
**aa (tm * 1) abawai d vilflaaatlr bid** ba—aglabta valves
aaa* tha or—9 glm aval laaa taala, da astails af tha a-b>is
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ittiflr*" it |im la aiwaw XXIf. 9m glrla fad taaia itm |
U«Mia» la la—ulrttw nliiM mr tn MmppliwRM CNtp,
—t Mn laa—a— —a 1— i tnaa t—t of t— —ajaota —p —

cl—a paiM tit aii blem a d— to tap iucat oevaiiaamtp of
it— fa— a—>aata Popiiupp Of its oalol— content, or duo to
=ta»« aac—polotlo faatora Use folio aold aad 0, praoaat
U tat fwiait It oar to portiaaat ta roooll toot Ir— —ppla*
ppatatlaa aa&aad t— a— gloPin la—la la lafaats ulta a Plata*
Mlcat Pot— a 2.3 kit and 3*18 m» Xroa —ppla—atatl— al—
tal—d tao Pop—gloPla la—la la —1— fr— a good oaolal Paata*

p— | aad of tta—a «— aalaod aoco —Igat. (lor—a.1971).

9m group fod ttao a—raatta —ppla—at otaa—d dorlog
ttai aaur— of tao asp—1—atal period aigoav a—oogloPda — lo-
op a—Id Pp Man la f&ga— XIX.

taougp t— a— glaPla —loop lanraa—d la Pata t—
—ppla—ateg groupa wltdla a four a—ta oxpori—atal >—lad ao—
if ttaa salaea aaaaaad tka a0—pt=d —0 Nrulvia af 14g. par
100 al* 9m glrla Ma — 1—d — Ik attal—d a imp—flail a

Atal— of 11L.MP=7 WPIOP gqao=ceeed t— V80 otaadaod far
at—a— of — tot

naio XQUOfIZ «&«e®e t— nv, wv. no® odd aad —la—

lad— af no too group* —ppla—atad vItP iron at t— aad ad
tPa at—y.
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HAEMOGLOBIN 0.

RIO. X111 MBA* PORTNIGHTLX HAEMOGLOBIN CONCENTRATION OP TAB
ALOU3SCENT SCHOOL GIRLS WHO RBCSI73D SUPPLEMENTS OF
AMARANTH GRESNS Oi AN ORAL IRON TONIC
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HUM M r. H9V. M L *043 AtiJ OQLQUA IAM | V 2«0 VittOOPJ V
«W <0ii mnu*M tn vim x*oa At mi jar

£fj Wit O dilaa
at isoa S aoca nr M= iaCaa
aaat aaat
43.46* 73.2a 1s.16. 24.304 0.434
1447 o990 2900 0.707 0.004
flaga 30.794 17))i . 3 .664 )
0438 7)1 2985+ %80 5683

Ir« M i ttm aill, it is i™Miwd that the eptjaata

nrilmmM with aaaxaat* (Oraup A) tad *I*Mr W f thu t*a

aapplaaaat <l vlItt oral irao tn&t* Jutj«eta fad uarutfe

om u attalwrd Toraaluao sgual to that of the vitot raparti*

M tfUtraiM (1994) aal MO (1999) (97*42 par aaat). 9 » aalaaa

far HOT 75%2£2«90 aua wor<> aloo comparable to the reported aalaaa*

bm MM aalaaa of toe greu;- of g&vlo IN aaaraota aa«tal*w

the itM dtfl aalaaa. la ooleur lok i aalaaa at loti tka cramp

of clrla aapplaaeatad 4 t1 fljroa nova tala* 1* tkla iaiiaateA

that ta autjaota m m not euffwrfta* firon M ftlallM tla

mMat wan aa alcalflaaal aarralatioa hatwaaa allalaal
aad too law kaaaaglatia rakaa la ilia atutjr. Mo

Ckrk wltk law fcaaoMalakiaa aalaop M ai Malar M1 aatlM
aa IMU aaraal mUNUm,
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ftl aljiotivi of tht study Mil to flat out tl» tttU I»>

ttw if p o&rotaiM fro* unite dy tin past fedoloocacol m h

—I1 f atudoatu. liraa alt—in Alivili tefiw ui after

HRIt NUtaM tatIM mm eoaaldorod => tel criteria for tell

iuUUmUm?* tew 100 gviM of oookod narrate M ite oootolaai

1090 if mwarn— of rstinol mm fod to ton auljacta daily*

flat of «m  woo did not ruoaivs too carrot oupploeost foawt

tfeo tooteroTo* tell aooiwt of witeM felon* witl Wool dtot

ww fluid W fu Ifil tW Xtttt raoowwodad allouaowo for tew

sutjaote of tei itedf* Wotewr group of ililtei mom otto

oupfWoof*d 4te 479 mXaragfum of iitteul dolly fw w»*V
day*. Sw dally total iotaka of altaalo Aof tw te«#t ooooo
ia pil00QL 1 in wwo maann.
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oust WU vn+u Ot uiahu am u*n**t oamm

iillr IHanif Tll-to A
tool Hat JupplOo—Ot total A tf
r * ntltO_l
oqgolvatioao
090 /*g of vtti- m 298 ft of
- 1 aal (oquloolo) votlaol
S90 to of vatl- 0
aol oqulvala 475to rttt- m n  *
Qwo'A iV aol tgaltala votlaol
M iw i)
- 290 to of 419 M af 779 Pt of
- Softool votlaol votlaol

oquloala

(*100PM of non m u providod 1090 /% of krotola
MIM la omU lom™ oqoivtIMt to 475fig of votlaol)
** QipoUl fINi =« Oku 1ocOVaIMIOO = AOMMMtal nuofa A
f omtiu— oM toinn 24000jm of numipi pm uaiiui
UtaM la too—nt oil to obtain tto n pito dilution.

lavala of vitoU Ala tto ano nr tto jomi w—a
M — aai aft— midtoiow loo of 100 p — of oootoi am U
— A~ —ppllai 0090 fkt of p ooNtoat to a prM of to iopa
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X (aookoA 10 91.90a  94.90A 9.0QA 1.4

i)urrott \4 1.4 49

00 pn
a (M »1 0 9{,103 49.10a 0.10al.0

479 po) .9 1.4

n—APil 9 91.00 0.54
tn ( ) 99-94a 1002

4 MtaiMi awUtiM

kvili tf v&iMia Ala %W mua of in oaainl #riap
of m m ataiMla wAo AAA at! rtMIm any aappltaMIf sAmm* at
itpIflnal «at«i« Atflac tAo 20 dajro pttiaA of iitAjr, >Aaw a»
MMAII 10 m m wa ««r» faA 100 p « of aaafoA tam la la tin
aayttlataUl ptap for 20 dajra alata a tl]alflc«p]reU”e. AtfU tf
mn in pvap of all nan An mn AM 479 «* (fN M A
v&tania A) vtUool, alwtA a mm alfalflnal lactaat An mmm
vLtaaU a knla al tat cn tf tn 20 Aaft of otwAjr. M n aiaa
lantaat of B.1 |»/100 al* woo k tfu tau tn lattta—
5*00 pc /200 nI* fit fnllai oanroto*
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regiatorod a nignlfl— %YUumM U

ii oftor ooftaast” 100 grate of oooted
atem tiaoa ted tea reported

te team M i dogur <1969) ate XaU aid .toddy O9TO0). tell*

IHVIM .iaA tegur fate too iaomaa lo oorur teala of oMldvoa

aftoi ftodlog for taro, aoatho, tlaa praooot otudjr poaroi tte

tenoflolal off.oto 4a or otel a porlod oo >0 terte tea iaii*

ortoo te | p oorotteo firor oorroto wo oat M I/ ateortoi tet aloo

omMvovIod to T itllll A
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mm «M 1m Mpwttd ton an n« aaptaata? titoapU
U rtllU U i oolrotsd low ooot foods autl ao Mdai, iarftowt
(Nmto)i mm poa» Mm— dtm, fioli bsaco (kfM M), =maMQ»
grsaadauta M | taflowor mda (oil sssds) aH Mmianttm M |
M i» i (ftptaltoa) frw j in DaUtotm diatilat, ta li
M i dtoto towards tbs alleviation of dwlautrlUan M| motor
aMrittMi partiouirrly mo up obildrsn. Hilo rloo M m Ir
%M jrsIM taoot M1 pNitiiUw «m | U too tail ta
IU toi other oillots such mmMales and lirgtaimo ta lly
grown, a<l of law ooot <1/3 mm ooot of rloo) which m il salt
tOt pares of t*o ooasson wan. furtoor ttota willsto alaa eratri*
toato m m quantity of protein, alaorals atd vitswlao MM to ta |
to rloo. taw tbsos iallattia fordo at loar ooot aro ovals OO0l
for tboir —trlitloas 1 valse.

A oarloo of fool ferwalatloae incorporation mmmmml low
soot M ijfoao faodo la UfXOroat ooaitUotIMQ row dorslopel
sal ovataol for 00 la ooMMIty fooll— prosramm% M tfeo
spoolflo objective of yrsrotiao oslf MIIMQOa IlaM of Mr
~oriso of fool airtorso evaluated la taio atly ooMirtol of
lifforoat oowSlnstisns of Irrifpitnoiat fordo mm oopploaiata.

ftoodlop trialo Isootad dIfforoM apt
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fem tie nm pmofeMI oaiU ti ad«ll nU m worn=. Imlv>
il] urtem t age irwp* MM M M M itiM tal «= t 1 fMt tan
I m «pMrl««U in knrin , tiue tmmli Mi Nfainc
akmdaat support aid oooporatloa m ag to* partielpMts ii

m traat to Miaul studies, wiile | N«a prsittag aktlitlaa
wit m lattl tsroagk a foodlag trial awoag W Ikm , inks
tloa af Iran aai Titanin Aavallakiilties Aroa tks a*lasted
flail required drawing out frequent aai eeoallurakla kised
aaaplsa sad tala was iiffioalt to got fh's tks jrsaag salUrea*
lease tkese studies were aarrioi sat so older age grasps. tks
ant*lties offlooiy of tks rsoipss of tks food fiasU tisas skill
wove found aooeptakls were further evaluated tWrsggk a ssriss of
kwsan fksdiag triali.

Am first stair «<h m ragetails protein alxturea ftrsa
luted with tks losal foods aauelr.uales, on graa. koras graa,
grousdaut aad suaflower seeds, walsk will ks useful for pvt*
sokeel aad aakaal going skiliras.

I's fsruslatisas wars first ovalnsted sa alkias rats
using M , IN aad VV dais par osat as criteria. tks MI of
tks fsawalats ranged ftrsw 2*90% *<Mtli to 2.375ip.Otf4 ski
M values ranged ftrsw if to Tf. tksoe raises srs rsasskaMa
aaaarHag to tks standards spssifisd tor tks #1 asd 111 ft*
uaaalag foods, fartksrwors tks OP felt per seat value far tks

sar laaa food faowstetiaM wore eatiefustor/, sksa wsapared witk



tea m |l—» —parted far —pitarl— dlate tp #40/—0 (1974).
la Hat — lyaia at fte famlatiM a— il ttet far a —fi-
at fOO ft— at t— fa— aixtuxw, fte —ate —a—I teteaaa
19 la 19 pal— par tfeiU par ter» wfcion —a la—r ftea U t
a—« at Mgr praaa— ar iaparted taada — Ir aaad la fttd-
lap pHpri— a, aad fte prlaaa at vkUIl a— aurUtMt daa fa
t—aaparf aad ate—  afeii]ia* Orpaaalapfla a—1—fl— —a
aarrlad —f — aalaoted taad praparafl—a (raalp—) la wit—
tea tamu”fad toad alateraa ted team iacarpa—ted* dll tea
—alp—P*—— taaad fa te palatafia aad wtelaacaa. tea aarl—
at aalaa taaad taad tarnl— ftea a—prod aloag wltn rltaaia
aad a&aaral tarflti—fl— la racaaaaadad tar aaa la feadiac
ftapam a aad after —trifl— later—afi— prajaate fa till
fte arlatlap autrifloaal papa la fte dlafa at faa pra aateal
aad —teal afclldraa*

If fte —arf aaparl—at, nutritional a—1>—fl— at a
aorptea = —aaa praa alsfara —a oarrlad oaf* tea arpatla—I
«— daalpaal fa tlad —t tew an— at «r—a —  aopplaa—tod
fa a aarptea diat w—Id —aalt la aarla— Mi tel—e te— —
appraa— w—id telp fa aval— adapla taad far—Ilatlaaa lavalrlap
ealp t— U fndlatts, a— Ifi a lacal aa—al — it— aad a
lap— t gnia pt—. tertaaa proteia val— —a atfalard wt— 40
par —at at fte pratela la a dlat —vo aarltad tr— aarptea
aad 40 par aaat ftea praaa gran. tea pratola fu IlIf laa—aaad
fa fte mrl— vtea fte prapart!— at aarptea ar oaraal aaapaa—t
fa fte lapa— (—aaa pna) acapa—at w— la fte ratio at )if«
tela findin. a la at parti—lar iateraat la —airlap aiapla
law a—« ladlpaa—a taad mixm ai, fa rapla— tea aara appaaai— ?
food —ppl— afa wai— ara — d at pro—at la fte — palap
autr Ifl— prapraa—a.
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A airtun af hMN gr«a mamm U tto pvH«li n tti
«f 41f MM MOt MIHM M Mti|] a kloMiMV Uohaiquo. 9m MM
«a M il liitiM i* fna 1.05*0.091 11 1.58*0.101 fat m m
OM < Matas alatare Mm Vm pratjin mMm1 *f IM H it mm
ultiMm Il f*to t M 15 M* M il. H piftM | HffIMMM MN
mM U tM titii Mpatio altragia ceatoat tM Mpatio litfijil
per g. if f*»oh 1lmm mmi tM group* fed dlfferaat M ill of
protola. AM aopatio Moolala tohgrdrogiineoe (JM) asttoltr
tiIM liIMMMtl Witt tM laoreaae la tM towel aM quality if *
protola. Mo Mlatlwn Orowta Xadax (M I) which io oo oxproooioa
«m4 for tM M kU fo aatvlUvo walae of 4lotas? psstotos, to
IM olepo of AM M fM oIM between daco aM roapoaoo osptooooi
ao a perooatoga of tM elope ob.aiaed »19 tM protola of
raforoaco qualit/ or mmimu M vitivi toMo. tola* this iadaa
aM akla alto as a rofOroaoo protoin with 100 ao valoo, tM
tolatiro nutritive a la b«ed oa todjr weight goto of M m gram *
mOCPao airtaro was fill to to 55.d. M | protola qualit/ oa>
toattoaa on tolpful aad aoooooaay to evolve a aortoo of oogotahio
prat*la aiahoroav uelog ladigoaoa* food ooaroo* oooh ao oil
ooodo, toguaoo aad ooaoato for aa* la oapptoaoatlag foodtoc
MMm i.

too off*ot if throo aotootod dietary aouftofl of psotoiM
(1) a ooahlaotioa af sod gsaa aad oooa ao at a protoia ratio of
*]10 (t) defatted flat floor aM (9) akto ailk powder, oa
oarotoao atilloatUa la alhlao rats was asst stsdtod to ooaparissa
agalast a haaal sloe diet. too oslfosla fM svaiaatlag ooroMM
otilioatloa with tM dIffWreat dtotar/ psstolao, woto groath soto,
Mpatlo otarago af fUoala 4» total osras protoia* aad protota *j
froattsas. flsaMantUa of rod gram aad oooaaa pssdaooi
s «sowth rato af 44 * 3.5 | io M da/o, while fioh ae*l otioulotod



tat

WiM | «WU] tIM «<M period. 2to grwtli paaatltg atilltj
«e (CO4 3.1 c¢/20 lafi) U tta group* M tat ikta aUl
protola «@<t lomil la tta riao Hit (10 £1.09/10 dago). Ota
Miauls oa a 5 por coat rloo dial tod tta IMMt aaoutat of
floOaU tapar gran of Uor (= 1 1.S aog/g of Uva*). 00a
topatio rltaala a par g of Uvu out tta total oopatu vituU
non ataillor la all tta tfcroo oxporlaoatal group* aad voro algal*
f&oaatlg tlgtaor ttaa ttooo of tta rat* oa poor rloo Alato. ftaao
taptlitaotat of dlotorg prot.la quality, ItataWl tat oalg

potato rat*., tat alao tolpoA la tottor dlatagr oarafaa atlllaa*
tlaa. tala finding la alplfloaat olaoa aloag vita iratala
Otalarla Jtateatvitloa, trpooltaalaeele A la a putUo taaltt
protlaa aaaag Xadlaa otlldroa.

lairwT study uaa alaat at ooalaatlag a waialag alitaa
taood aa a laaal aaaoal (Sorgtua) a log— (toagal pas) asA all
aood vferouadnut) ttroug* a tuaaa fOedlag trial. flto ground rat**
af tta p*aataal otlldroa wta w n taking part la tta foodiag
trial wora aaaaaaal ttraagt ttalv tody valgfeta aad todjr talgita.
OtllArsa aoaelolag tta aapplaaaat tod rogistorod algalflaaatlg
talgtaar la— —  la todjr voigfcto aaA todjr tolgtta vital* a p*rli*d
af atat aaatto — a — — A to aaatrol poop af talUna* <9
vooalag airtore aa a oupplsaocat vaa affoattar* la triaglag towa
tta n—*— af *ailAr*a vital allA protol* aalarla aolaotritlaa



filfW i mAal— U tfelftlai imw Il——Ila —aUiaM —I— M
laim i af =—e~ala. 9m —alf Ufa a—Il— a— A that t— aha—
— |I— aUtan hal « —tiafaotarp a—If Ufa taw a parlaft af
4 ta | —atha —ft tha aaat af t— to grama at tam aha— ala— a
—a 13 pal- par ahilA pax dap — pa* tha paavalliac pal—- a
— Qatabar 1973.

la affao— af faaft —pplaa—la — 4 — ap—— 1

aai—e ordinary —Il— aad ahla allk — tha aatrltla—1 a— a

af f a aahaal ahliftaaa 1B-30 —atha af a#a waa a—Il— la tha
aaat asp—I|l—at. 411 tha graapa wha *aaalwpft tha ftlffavaat
—pplaaaata haft —«ia——ft a IflIflo —t Uanaato la —I f— ahft
—i f ta. ahaa aaaparad with t— control gwaap wha ftift —« — 1—
aagr aappla—at. —a —!*h— and —i f — af t— oaliftraa — t—
hIf I fl— —I— ljpagaa 7 aalsa) dial raakad —at — t— ahla
ailh fa —. Mi—a fa halaa— da— oa t—aa dia— —ft aat ah—

a— alfftflaaat ftiffhaaaaaa aaa— t f —m> halaa. ardlaagﬁj aai—

ahft ahla ailh. —a alialoal piatux* af t— urpl —lift—a v,
a— a—ft that t— a—t praftaala—t allal—X ayndx—aa wara alU
faaaa af p— la —— a —I1— itl— aaft a=——7Ia. —a aa—
af ahllftr*a aaa— ti— —a aavla— aj—ta— af —flalaaap
ftj—a—a ftaaraaaad la tha Ur«a a—arlaaatal f — mat tha aaft
LOjha a—dp la aa——Ila— with t— aoatral f aap. Mi tha

> fth> hf 12*17 a—t— tha la— ata la half— aaft —ifta
— — 7 aai— w— — t— (3.7 — aaft 1.3ft til— a) t—a

afia—p —1— (3.2 — aaft 1.30 hllopraa) whlah wa— a Iflfia —t
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min to Jt— 111 to — irtt of pra.itotool «01Ux«t. tot flnilnf
U if 1t «I tipifl— w to to M itt oontoxt, ait« tpoft f
units —a pin? — taportunt ttlt at a tlah ttl to wrt s—
eMi ftoto protolt ooi oolarioo. to— ttooo an k«kit] pro-
looinjUr to to proooot 4istorins of Toilon thiiAnt.

of

— tot stud/ am ieetoAoi to ovotonts t ttttilian | supp-

tenant AMto of too ooot toiigtott foots otol oo oov-poo, toooo

gw « fioli toots* sossm ood tin* totool pioc ohUtoo to tto
og« nt]« M won ootootod os tto sufcjooto for atot/. tto floiltjo

rnooatei tto fUUnvinca too oooo totooto ood protois rotors of
Mot ttoto MAO IMS sot 27*1 g foo tto tos—t ohltoroo*

4into mao dofloloot to tototoA oat Y&tools 4* too aso— pHos of
tto sutrltisnol oopptoooAt sots op tto 20 por soot of tto Aoflolt
to Attortoo> tot tootostoo of tootor osamsttos to tto for—to
tioo* prostoot O foot ooouot of tto OIOACOXxtloots ootolM sot
fttoOIO i. tot MOO IACAOOM &A tOS M | WOIgttS Of Its sAllirOA
to tto sAiiplOMOttl grotp —o0 i.99jp.K) kg m v Oporlti of

10 oootOs= toto toortost oos grootor toon tto 1.2770)0 to*

M ttotsAoi tr tto oooopptoMOtot group for tto utrttsptoiloc porloi*
tot oooo to—o000 to tto tolotto of tto ohltfrot to tto sopploooA*
tot croup MO 4*2jP*1192 on* M 100 mo cmotor ttos 3.4*0.0044 CA
—elotoAoi to tto oAoopplonsotoi croup. At tto sot of tto ototo*
tto toslisooo of rltuato Adoflolooo/. ooml— ntnuntitis o0si

opoocr tJsotloc COM to tto supplsntotsi group toi toon roiosot.

tot moo |—rtoss to tto tooooclsMt oontont of tto nopllloop

Mooi of tto tolliron of tto onppteMAtst croup ms O.C4t/tOO ol
tolls tto oooMsponitoc Inmrtoot to tto oosopptoosntoi —sap

ms 0*4ig/100 al* tot moo IntAtnstt to tto nriour/ nltrsciA

not SAOOLtIOtS tool! MAO Up— to tto SOpptoMOtti croups

too I—



total to 0.72g/100 al U | 19.32~/100 ml mpiaUwDn 0.21 g
H* X0k aal 11.40 ag/100 MI Niptotlwljr to tr» uasuppteatated
|[Ma] toltM tU ¢ tm to* pTMtaM lata— Mt Imm M / MW

m n highor 1m too aappl— group nm agalaot toa i—i]pli
mMill grOttp. ton it to pOMtola to 9VOMO— tM pMM«t 20

] p aaat laftoil to tto ixlorits content of tan dints of —tool
kUAmM tor MyflioMtaUM with « nutritious snook Mate of law
~oat iadlganoua fooia. too inclusion of grsoa toofy vaptolla*
M HM itoia to too daily dtot of ten —tool children anlp* to

im tM i too teftotoMoisa of vitaato a and Iron, ton coat
rmyto of too ouppla—ats ikwnd toot tan total ooot pot askool
<hild par teir «m 20 pnloo to Oototour 1974. which mo vary
ooaaoalcal whoa ooaparod to tho tougn ooota tovolood to tto I1t—
port and at—ago of too lap—tod foods Ilka QIN.

to tto Most study too auppteanatattoo of iron ton
PMararttOMM to atonalo adolao—at school girls too— growth opart
'#totototo) tod occurred too yaara previous to tain study was
Qtoltotod. to—ala adolao—at girls worn —looted for too
oappla— tatlon, sdaoa iroa daflaioaay is prodtoliat to tola ago

Map la teath India —d a— la could to rovovtoi vitola a
—Mod of foar nontha through dlotaar auppla—atatl—e too feaanl
toot atatal—d 19.4 ag of ir— por dari too oaoraato — ir—

tools auppla— at ooatrihatod 24.9 a* of iaoa par hand par day.
tot gtelo la tto ooatrol group who did aot ro—loo any iroa
topalaaoatatloa ahowod so laoroa— la haoaaglotto sal—a at tto
oat of fa— souths. laoxoa— to feoaaglotla talaoa of too grasp
ted — m itt worn high— th— too— fod tto iroa t—is (0.99j/
100 al aad 1.00 gjfloO al). Ilhuugrasn Isufy vsgstatlss wom
ofteotlwo la ianraaociag too teoaoglafcta watsoo of alnln— it
glrla who worn aaaoalo la tho —glnalag.
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Il ttoa k il stud/, tha mHUMUYV «f

Hi to w m ooliage ttodvaii vm torM tiftoii tolUp
ofdaotr vm n Jm M fit toU iltoy aim it UmIn4
etot ftofwm and am itonkli giwiUllaa af IIn 1 aupli
tto wljavta. tovato of vitaaia A In ttoa am t of youag atU ap
eetot tolm aad after aupplaoMlatiaa af 100 p «a if aiital
itotito, which aappUad *090 pi «f f auvtaM par lay far a
flat <t 208 iafa «m aoaparod with a alalkr group of vaato
«toovm fad 479 pi of retinol duxla; ttoa aaaa pariali toa
eaaalta tof tola atoady atovad that tha tovala of vitaaU Ala ttoa
amitto of ttoa aaaual may af warn, who did oat rm Ita aay
atpptoaaat mtolfaated aa alfdfioaat change oftax ttoa 20 days
=tody period, vtoaraM all tha 10 waooa wia warn fad aaitato toad
atom (t toitotoiflaaat rise (9.00 p|]/al) la aam vUatoa A Im la,
Hrttooraore ttoa gveap af ala woaaa waa ware fad 479 pi of prefers
rstlaol showed a am algal/iaaat increase of 0*1 pg/100 al la
s vitoaU A im U Zie total aaauat of vitoata A aaatalaod
la ttoa basal dlot aad ttoa sapplaaant aot tha xogalre—tot of tto&o
satr loot far this aoa group aa apaalflad hr Idtoie ftoaa tha
Otoistlac deflcieaoy of witmla A la ttoa hltoi dloto could ha
afftoatlwelp audo up though tha uaa of local ragatahls,
aaaa aa aanrota aad papaya |If pc-ven &a adequate itlea*

M o aarlaa of sapsriasats Oaocthao tawight out vatoaUl
laforaatloa aa ttoa pooolbdlltr Too m toU i law aoot tailgas—e
food foomlatlaaa for toato&tloaal laprovoaaat* iffaot is sow
aaadol to produoe tta— famalatloao aa longs aoalo far tha

aatoltlaaal faadlag pragma—a aad far papalor mb—spoil*
aar ooaatry.
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ftA tIM pr«nnM if strong alkali. 90s plorats of am lialM

In Ilm akoerptl— n Iw at 540 au in tdo alkali— —41—i.
JUMIfIEil
4m al of art— la dilute* wltk dlitlliad vat— to
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tka aaataata ara taaa all—ai to awl*
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alx tux* la titrated uitfe 1/100 ~J04 ta* and paint of tn
m itln niai faint gm t colour. Duvita af f/100 ~so4
aoodod tm titration la natal down.
AWat la alao ana alnaltamanoly with tn swapla vita
tn aan vital of aaaaaatvatad djJO4 addad ant dictated alnlla***
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tea nlteoftn content of tte original oanpla la aalanlateft |

faan tat apaatlaa 1 al of f/100 ™ jo4 = 1.14 as of altnpn.
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1912) Urinary Hltrog*a and Jalolua oao ootlasted la dilated
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day aoralag oltela 10 tears after tte oolteatlas tlat]
teipUsatos of 9 al of tte arias aanplaa too graao of tte

faaoai ssaptes ooro aood for altroiaa awtiaatioa.
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Type if work

Shop koopor
TOa Shop worker
Agriculturist
Workshop koopor
Marl

Teacher

Driver

mvsmost

Clerk

Fare labourer
Wtmdir

Tailor

Printer
electrician
Peedoeller
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Puffed rice seller
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Oil seller
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OCCMPafrll*
Hatetr of fflllae
Mill M rttr
Ch I* 3&
Taller
Driver
Teacher 13

Shop keeper

Feed terrier

Carpenter
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Painter
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Cbundar -a %/Ig
Had«r -a 3*
N1U e 4
Malayan aa }
Mart)an e IS
Bhraaln aa 4
Owttlar oo 4
Nt aa 1
Davar .o -
Marl aa 10
Adhl tsiraru tr .- a
Koar -a 4

Tatal *190* *

i-thar tannua

TUI - 141
TMlugu -a 31
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«fl» ran— Huatoar
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4 . a
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Atf. | fftt 112. ftritt
€rn. a. 34
» 33
7 pH. " 34
p 33
8 yrt. N 19
P 33
t yn« M 33
P 32
10-12 yn. M 30
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13-13 yM. M 34
5} 24
1 - U yrt. H 24
) 19
334
If «td (fm P 338
9 mc* if *nd Mth»rx
Pithtr 187
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FEXUOP XXV

im METHOD OP PWPWATXCH OP THE THURA
W»CirtS (SIPOAL. NPPIH\ V® AY««t )

X Sundoli

i. Cl«n tM ImridIm ti.

>e Mc«k ttw lifuiH and rico 1 wotor for « period of
four howvs..

3. Boll tho «<t«r.

4. Md tho tookod Imjrtdionti to tho boiling
5. Cook t&Il ooft.

6. Wonow ftM flro.

7. Hoot tho oil In tho pon.

Sotoon with »j«t«rd, onion «nd chlll&ot.
9. Add tho tookod Inprodlonto, stir.

ID. Add tho voohod gtoono, all,

11* Cook for flvo win;tot.

1). Boonto frit flro*

IX  URpmmoi

1* Cloan tho Inprodlontt* 11
9. Powdor thon into grawloi.



3*

aot

*eee* P*4«r on e »low firo.
NKt tho o&l.

SoooonTouotrod, ehoppod chilli## aid onion too
4 winutoo.

4. <= bdd tho boilod Nittr, itlf.
b. Odd toll six.
7. sprinklt tho pwdoi gronulo# Ilttlo ok O tip*.
1. o. ItIf will to ovoid looping
4. bid tho woohod gr##no, itlf.
t. Cook for 30 oinuto* till ooft.
10. ftoowo fno flvo.
[ Fovooowi
i. Cl#an tho Ingvodlont#*
o* F—dor thoo.
Root on o «lor flvo.
Soil tho wotoo ,
Sprinklo tho voootod ppdor, Ilttlo 4 O tip#.
m t«
4~ Oddtho jogg#w powddvit « 11T woll.

Cook till o*ft.

hooovo froo flvo*



MNWIRs xv

kstdution op hvwcwdbim content CYvorncwoolLovsi urnco

Cyw ith»n li>in nothod mnutn not only My
httM flibIn, but elye carbonuoj*ido haeueglnbln and
uothouoglobln «m *h] sulph hw oglibin. With filter typo
phetoeloctle colorIMt*n tho single relatively broad bond
«f cyunuetheueglobln In tho nr**on spectral regi n boo <

distinct advantage.

exactly 5 nl of Drapkin*s diluent solution is

aeeeured Into e dry test tube free a burette or a pipette
artth suetten bulb.

Ixactly 0.03 al of blood le trenferred free a
etonderdleed ttaeoeglobin pinet'e Into the diluent solution.

Usuel care In fillinp end cleanting of loaded Haauoglobin
pipette uuet be observed. *J

Hie pipette Is rinsed three tines with the diluent

solution without allowing the fernetlen of dr bubbles in
the solution.

Tho bleed end the diluent ere thoroughly nixed by
rotating the tube.



ID olnutes tine it d M for tbo fm allM of tm
cyanaotbeaeglobin.
5 ml 9t diluent solution It used « blank.

With fm n ftltor Mo 540 tbo readings are token In o
photooloctorilc coloriowtar.

Calibration nrocaduro

Total blood Ivon lo dotoralnod by Pengs oathod. Thlo
dotaralnatlon would glvo absolute onount of Hasooglebio.

Exactly 0.09 nl of tbit known blood staple It ooatuood
at ahooo into 5.0,7.5,10.0, 17.5 and 15.0 nl, respectivoly
of dlluont solution and nixed by rotating tbo tubas, Theoa
solutions are now equivalent to blood staples containinf
respectively 100, 57, 90, 40 and 90 portent of that of the
original solution.

Tbo intensity of the colour is road using croon filter
No 940 against diluent os blank sot at sore 0.0.

On a graph paper a standard graph is drsun using

those hemoglobin concentration and corresponding density

values,

aoforonco

ioon a narnial of laboratory todhalguso
1971 National Institute of Nutrition,

Indian Oounfll of Nodical

Noooarch,
Taranaka, Nyderdked = 7.
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efMil MIjHI f— VItMIA AAHMIIMIIM U Mlua, 2J»
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