
MV2tX tX 0« 4L I T t f i t f H *  0 # M l  f 9n & | l8 R A X  U I H  O f 
i o v  o o a f  j i  i o o u x i  i u i m a  y w i w i w w  

l o t o s  « u m » v n i o  a s  t o o , m u  a m  
i s s u m i i  s o  f o o t  flics* m i

I,S , IIMALA.

a smszs im z n ii  to ms o n A im  or jumuj 
n  m f u r m i  o f  a m  j u q m i u i t j  po r  m  

M »U  Of liOSp'OV JfZXONfB 
lilia X i 1f 75.



iOVONWI

ft*  M tU t M tam M fM  fear Im p  m n  o f graUM te to 
fe «R iJ u n l IcJiifadMi ( M l  Mats)* ftla o lp ilf
arod M ir M l M ai o f tM  Jopartaoat o f A M vitlai, M l 
M aoakU tH H i Mm  ia&oaoo Oallopa, dM Utatm  vto feu it t M k M , 
iaaplM l aai m o m t iiN  t i l l  itu feu t o f  fem  towards too oulai- 
aatioa o f tfela w u u o k  k i M u ' i  ooaooyto o f a long ru g o . 
ooaoortoi aai latordloolp lloory opprooofe fur u lv iig  too oa tri- 
tioaa l p u M a a  o f Joiia  tarotgl tao aoo o f looa l foods ars 
roflsotsd  u  t i ls  o o loa tiflo  stud/. Mo feu Ossa a woatarfol 
ostOsr, p U o  and m otor toroogfeout, to tta  out tor.

Qratoful Mokaowlodcsaoato a n  dao to tfei feuadxsds of 
• fe lllm  o f vaqrlag apt graapa oad tto li aathars aai too woo* a 
for tosir fa il  oaapaaatlaa aai parUolpatloa la  tfe* oar loos 
oaotloao o f tfela stud/.

Ms aotOor Is laaoooofer tfeookful to tfes aiaaio—at of 
* 1  orlaoaBlllagaa -Ha oat loo Must last&tutloas. far g m lU g  
paaalostaa to aaiortako tao stud/ u l  for arts oi tag pi oar aoo 1/ 
rarloos foo llltloo  ouoa as lafeiritaiTi faraaaaal* ofeartaals 
M i oqulposat.



u * »  or oor arcs

z
XX

zzx

O M 9 IX W • • 1
u n i^  v  iT w u im • • ft
t . Wa arlattag ditto fti Stall M a 99 ft
i . tat «1 Itp tM  a i  grata Italy 

tftnW iXti Aft tiw lM M U lc riot 
aid attar u m l  lM ti ditto • • f«

3. 9m mm mi i r t  g n u  Italy 
v tgttok it i i  yang o il Id food lot 99 tr

4. fftnoiUtlM  of loft.oftot ladlftatat 
ffttd alxtuvoo for tilU roa 99 32

to 9m rate af M fttitt t i  t it  it  to- 
Ityatal 11 ilg ily  ftttjrltitat 
pradnata • • 39

io Ho Wry JUrtft tfti dtW ttita t i  iron doflolooajr tftttalft • # 4t
To H ttegloal avaiUM lity o f W  

iN ft it t to o  tartttn lin 99 44
urmmmui • • 99
ii i w l t U t i  t i  ft ttrlto of aortal 

tegun alxturo n i l  far t t it t i 
tilU xoa Wood tft teatl foada tad 
tftalr ttolaatlaa t i  tlftlat n to • • 99

it find log tot t it  attlam at t it  t i  
yrtttift i i  • m a n g M tft^ M  HrWtt • • fli
imum ti* aaiwtiutr •* «
■ t t y  W tH la to  t i t  t r a i n  fla t 
« r  t i t  n t r l U n  «M U tjr  of y n f t i «  
ft t tf f t l  iM tftt t i l  M N  t l r t M t  t l N

it



a» 9m «ff*ot of ttMW dl»Ur/ mMai
m  MW llM lU U M ttM  dr w i n  
rata
iulwuw of a KHill mixture 
oo Im I fooio IMraadl • fttltn 
trial m y—j MlUm for lix

J jJ J j •tuou «r  i a « f

s a ^ s f f i s S ^ ' a s A -

n ^ S w A g S !!1?  f^ i— >

i c rf .  9 | | lW M n ttiir f .
M r  w r i a i i )  tr 0 M «ic •!• 
Mat aatool fir la.

a a - ta lt i of tm aaaUadlUtx if 
• 'lyrrf  aa frm aoarota to iwa 
NUtfi otodoato

Xf jumuM
4

tiso v jtn i
finiktiM of a aorlaa of oaroal* 
krai mixture tcooful far oodooi 
•hlUni awl aa looal fooda aad 
thol* la in ia  aa olddao aato

Mritftaaal mlo atlom of a
diot.

49

K

0.

Ida oooar lalwtm of ta ywaiu. 
atetmao of Iwroa <*— oaft aoaaao oooda

9M o ffeoto  o f tlroo  d io t* * / fM tilM  •* 
aoratiao mU U m U m  dr ottdao aoto
9m m d o t lw  o f a m m K  oiotaro 
daood oa looal foods |

77

M

99

119

117
121

111

191

199

Idl

73

149



M, ftt— tm «f aooplooMita ImH m  *pum.  
t ttlMi —iloiioy « 1m Mi afclooilk 
M too mUIUmkI auttti «f yn>
M feool tM U m  I t - 30 MMthi I f  «| f

«• WHIm MM i f  M  I M I f l f  I M U lliflM  
a^pM I to Mini UlMm

f ,  f c t r l i t m l  m k i t l w  o f
tot loo of lm  nrto — m ono 
oomAi ololiOMot nftooi fltla

0. MloMUtr of P Mmii fno 
O lfO M  to  WOOBO OOUifli It l i l l t l

mmuja jm omauusaa
muonufo

* s « m * i



JtiMJB*

2

u n  of tOM  i

l i U I

3410X4. 0 0 0 X 4  484 0017 0  f «  3X2 
01 jUL-WOOM-OIL 0 0  XU N M I ** CO

22 41210 40X9 F A « «  O T I U l f f  90401*1X083
0  30441X09 VXd «  I M S ilU R j UWQU
wup sr  940/ 0 0 * d « y t ) r i  h u m
oono w w  H  ci

222 OOKPOCrrXOi Of 244 T O lO ft BXltf •• o
I f  004901X210 Of M4 31i]|  0024X1X49 

200804 4*0 0440  0444 28 42992*4*2 
009041X0 . .  09

▼ 0090822X04 Of H i O M U M ta  4 0  4824
K2LX B I4 i«  m  71

72 00100X2204 0  0 1  8X9024404& 4 0
2 4 0  KXXX 92810 •• 74

722 9X271X97210 0  4414 8B M  M 4 U 8 1 4
a M u o t i i X  n u n  • •  t o

T ill 004901X220 4*9 8721X2293 7091 0  2 0
001842*00409 0 4 9X 0  42X1081 •• 79

22 l i m n  o f  2 0  04U 22 004*8(0 0M21 9 0  
900884 1490  0 4 8X 0  42X204 0049440 
0 0  I*l*t» 040X9X042X0 <048220/9000) •• 00

X 0 0 9 0 0 0 2 0  0  M i 9 0 0  4 X 9 0 X 0 0 0
4X820 0  0/441/0409 •« 0

XX 00901X220 9702942 0 0 2 0 2  Of 4X823
0/0X14/442 •• 0

XXX V84044OX 4 0  0 40 110  2 0 0  0X70 0 4
0404 9 0  442 0

XX22 000 0  4 0  0 9 9 U 0 0  M l  04X24 2 0  4 0  •• 1 0

wm&



X2X1 A OHMS!39* Of M l OO0 Of CM OAftl #001
i — t t iii a m  cm  m n u m m

Alt 00MM29SM AM N  i m n  T4I0J M  MH? X »
Of M A H  Oft dftfftU

XT OMMSCtZOft JO  BBXBXSXVA VaUB MB JMfXftO 
Of MXAlAft

XfX MMOSM U M W Itt AUDIO A92B YftOTZU Of 
M l M f l M n

x r u  m i  a iz i f  moo b u m  a m  tu aiu v  a 
(SA10ML)OQI10f Of ffti MBS Of fM  81 
M ll« 3

xtxxx m ab  aoas « s n  oazb« o f  u t i  os vns six
VOftMIX vftQOOg A l» a n  fM  Of StU 02191 
(Bo.O f BA90 XB AA0B OftOBV JO)

ZZX IN  M B »  OAMftZli ft Of tftl J2Z 
VOftMUnOBl

a  OBOf 4ft A ils21 Of 9B4 i n  FOWIAMOBS J
>m  it*  M tTAxm o fftzooi on c o n u x  1974
as ooMiAioftB, c a n  a ami

n b  m o  s u m  m s  o f s m  t o w s  ooous a m  
BAB #0010 f i t s  OOBXB ft« aOBAWAl J I 
carojc ofcxaun a  an  szccxsa

xx 20 lA fia n a o  /oft n i n M i n a  to o l f t i i i n
XXXI 9IH Q B XBSAtt BOOT V«0|B OAIB ;aM  f *  

SADUL M32B3 AO J»l /U0M1BA 90**11 Of.
i f t n a i  rm m nSm  wxm u m u n
IftOfMCXMl Of W ftlift AO OftAAB QftAft

XX2XX AMMB9 MB AAf0  •# *k*ALJ ABO WOKSA 
<301011 BIX SAX XB 002MUXOBS 12ST«:9f

XX2T HUB BOSK M S M  Of USA f l l  l i m  Of 
tabxmo jobbolm Of a o  oonanrauivms 
Of V M U B I

1 0

1 0

109

11f

112

1 0

1 0

1 0

190

192

194

1 0

190



m u t t *USkLKb

XX? mar foob h i  jromxb sta ia  or im  via 
a m i si f u ia i a e tm  a o m m u ii rot
21 IIZI 4 P M I I M I  SM I OO 197

o n mar u w  h b d s .  M i l  mfasio im o u i
AO t t l i l l l  M  AdSXVSZ OF JUSJ ffO
i u f i  of m i m  n u a  f a r m . •• 159

xxfii lM H iiw  ot a m  n  aoor auors m tosab 
nmmm  AO FtOMDI IBfAKi abb bias* *  
i m n  u r a oo IAS

XXVIII n u i T oaa  f a  n r  m u m ,  vooa mtaxs. 
uvar M a n  a o  rafazij f i l u a  aof
IN K  f  XSaIUR A MVXSZO t i l l  Fit 3AUX
fONc aamoM i n  n  u n • • BAR

xxvn* zoral lo n fu n ia i ,  u .m n  a o  blqbolxi 
fjdiiim a iN J a i aj */i oo si vox aural 
M IU I a Vtt Am AfQR 90 l i l t  AO OF 
ARXNAU AR9M2RB AX A AAlIX <90aa«)
oaromi i  N iiL M itiiio i m  to baza 
OR H I TA2NJ AX/M 0UBSAL BIRffJ, O 0 t4f

S B HUM Of H I FAHXUa OF MB UMAX 
qixunx mm 1f1

xzz nammmm  ov rjojarma* at m u n ib  
i u i mm 152

XXXI BimxaMXOB OF MHBMfll V  OOOBASXOR •• 195
XXXII MAR OAfcQRIA ARB XROFAII IRZAKA OF IRA t ABO At ORILMM (BRU BAX BOOB HM HXt) • • 199

m m NUR 1040  OF ROM AM ARB VISARH4 BX 
SRI XAABA2 0RX2BRAR (OR SNUB BAX 
RUMBUn) oo 19R

XXXIf MAR OAMRIM aM JKOSJXI IRRAKl RF SM 
ia m h  orubrar job »•  or boot m im z •• 197

XXXV JMOiBZJBi B00RAJ OF 1XM «ARB BUMUA OF SRI SAMAS taoaw  RXSR 1M4BB SO AOOXV.JAitUSX OF SRI AIX MAXIM JtXXSNUJ oo 190



PAAS bo,9 AIM ltt. 
ZXXTI

UXVQ

xsxfm

zzzxx
XXXIX*

s n

XZXXX

a n n

g a i n
xxxxx?

n o v
g a w

a w n

a a w n
xx xx xx

lo n u u n n  o m s  of w  u r tu fu n u x  
« u n u  r « M  ••

soROtHon riftsbv 
■VS&I SXOiAX f4MW •» B » M m a n i TUl
m sion  n x m i  a  oomsixoai bxh
«M II dami^XAl «AIXB POOM
(BAST fOQBJ) ••
u n « b u  fob m nvm m iA  ioqb 
0 * m x  BsooweuiAizoea •«
IM U I Of BBS AOOSmBZLZZr a i u  ••
a m  u w  JTOUJ o f t «  ViUizm 
footm x M u
Ntsl AC 10X13 SIB H M 1 I Of 01X100*1
oi samara bass* tiunxid fo m ia x io i 
sib  . .
NISI XBX3XAL SlB FXISli ASMM SIB 
NUB III Of t a  £4*0 i t  O ilttU I ••
BOB! « n n i  Of H I 9SBOS9 OmBMI 
am m u m t m  a i  zone s9s*babb

n isi 44ab sib o su f oaam raiA M  ••
BfXOOIOS Of OUUM SNQOU JIB SSBBIf 
OUIMOI.
hub im o o s i a iu n a o /K u n  •«
m il lUNOBLBilB JQOIAB9 Of M l 
TAH0J9 i m i o
9*00*401 OLSSSIF JOAtXOI Of X4I ZsM ll
mzLBRBi sjoouzm  to  tm  s tr a in
Of SISIHXB
jubioal a s ix is n o i or t u  h u b *!* ••
ossts o f tas fsH L isj o f vm i h
flUSMJ M

1ft

100

101
108

104

109

100

100
109

m
if i

m

172a

m

n o



xxux Iso m  m h u  v  ta* tiia u 4 s •• m
m m axxmxamoo m  m  w w m m h  000024*100. . m

m a n aaaoAiioxu, u m m i i  of t u  wmux 
om* * i ov am n r  n&LRMs • • i n

m u m KMi R4XSK m n iJ R  X9*lX9 09 tm  C4M4*
oa u a u i (9 i f f  9001 M ia u a  jo * m ) • • 100

ZXZXXXT mus jutxai a ii  m u  bom a im s  40
33X0929 09 MR X4B942 09X10939 #• lit

s u n m ff l i w u m i  ooa ifff a  loca l a&ooo 
(19142x00 • « x t u ) • • ios

XXUfS v x sm ff m u ioa  max m  xas 94* 1x2 a om a ff. 191
u u n u f O f f R  142992X09 X9 UMIUi 14 944 f 4M4 

3X9944192 4C99XMRJ • • 104
m zxrxxx 9U9X0U 9X01944 09 tU  249991 09X14944 • • 184

1 *  MUX 84X014 419 JKOf i l l  VU M  999 
442 M l OMX&B •# 1ST

■ MW 194 9149 QmwmnXM OP MM Ml 411 499 
VS4RX94 42 244 141441 40MOQS. 09X19999 • • 189

XXZXZX2 291 I f f  M094MM18 M 94X9929 491 
VtfXMtrJ Of 09X19191 400991X99 20 ML • • 190

x n s u i 2*4 M*4l 190144944 M MM42J 490 
4310323 Of 09119149 400098X04 20 
M i l  499 • # I ff

r n in m 009402*114210 039001 1 2 0 * 9 0 1  f *  10 
M09294 • • 194

w n n ff 9910492494 09 4229914404 VQ9 M l 49ffl4M 9t i l l  4449290 #• 199
m m ? 404MMXO M9901M440M Of 244 241042 arwawaa ■mm 199

xuxxxvi 4442X01242X09 09 OiTlMff M 00» 
OmXOOlff 402XVX1M4 mm I f f



XiHUft* ItfU fi*
UXUXTU

m a n s

n n n g

rrrtrrx

m a m

n m x u z

x z a u u ii

xxxxmzv

m o w

x z x m x r z

n n a n n

s n m n u

n u x n g

vaiMsaa or i ia n u ig  400 saasss
a n w n
cubical l a m i  a  u i n i  mumm
(aeufttifc m a o u )
a a  a i a i  n  100 a i
a  noo»
a  bury *xao»a  u r a  n  t a u t  
ju a a a  ( o b o / i o o  » i  07 a x i s )
srs u n  d u s s s i  a m i  a  t a u t
om a sa  (af/100 m  or b o d

u z is u u  tqs m num m A  wood
fu n x n
was u i t i a  u s e ,  « xm l  jo*. 
a s  a  a t i w i  a s  ssraooiosa fa n s  a  s u  jsa so ti
mas s m x o t  m a s  of saoiaam  
i a u  mo is n o z u z u  a  a s  syoiy
Al SSfEOil SX foo l 4*ASSES
(I bay fooo f l a w  smsbt)
» a  son  « m  asb mmm osassas or 
a s  lARssi i a u  ( m i s  a  soar 4 
o r a s )
ou s f i s a a a  vasms of a s  s a is  
n o  fa ta su A ia  a  a s  mwn
mas v a ta a vHCH> a a  aid colour isjhx 
i t  a  slo ifs  o f M M iou m iia a m i 
vas zaot a  t u  srar
saxsc sosAi znuu  or yxzaazs a or a s  
lo a n  w a n
a s  sffios a  n a n s  100 s o /  parrots
ASS 475 MS Of SSSXSOL Sf MBOS 
▼UAKa A

• m

• IN

• IN  

»• 200 

>• 201 

1 .  205

M  2 0 |

•• 207

m  206

•• 209

•• 212 

•» a s

•• «19



j|j£|g£l

u s t  or A i i r o i u

P*Ai U .

2 m m  i n ;  w w i t w i  roo* mzxj—  „  249

XX M W  40X0 H 4 f O i 09 204 4I14094*
f t B O U f U I I  . .  191

xxx oatfouttoo or n a o t t  4 0  7x1400  u i n u
o jo i roo m s  U i 4 »  « ,  252

xv — txoom ax—  or iir 4 t io  m — xs a •• >94

v  — t.uom utx—  m rumu m* man jo o xj— j  •• m

vx 0 4 — I0 M D U  90 41XUX9 1090— 42X01 00 20
<00X0.000000X0 140— 0 0 *  09 OM 940XU4J •• 2<0

v n  9000 041X94 4 0  4X— 4RX — TOT 400*014 . .  H f

f i l l  9000 4 0  000X009 02400 -  J  *4l 0 0 — J49
00 0 0 0 9 0  24009 O U I— 0  •• 274

XX — 9129X00 4 J0 JJ— 09 10— 11 •• 279

X 4J2DU9I00 0  WA X040X 0— 4 9 0 0 4  m  270

XX — 9M49X0 0  0 0 JM  IX— 0 0 0  •• 179

X U —  20004— M  9 0  IX — 0 0  44X4004 0 0 0  •• 281

XXXX O0JOLXA49tf 9— 4 0  < 0  — IM 0 0 — X0 *
0 0 7 0  0  > 0  0*0X8041 72X34043 •• 2 0

XXV 9 0  — 9— 1 0  1 0 0 0 0 1 0  0  9—  9004 ___
0101204 (0 0 0 1 *  94X4440 40* ffli— 4} •• 9 0

—  449X042X0 Or 04400X0*0 0024—  •• 907

— X 0404X 4 0  904 440—  7X9400 4 I O I I  •• 9 0



x n x  abaxxsxi n  T t f u iu  i f f  boot ssxoa* 
n a u o i i  o f i 4f i  y »  m i i w  
fg w n n iw

m u  aiaiyjxs or vabiabos w  taxaja saxi o f 
bass 111 o a ts  o f vsuran jobbobs abb 
oososbsbasxsm os sftosiisi

XXX JlIKSIJ Of VAB1AB0I FOB KOfiXI StAtS
o f bais bib b o h  o f TABrna fro? n s 
m i t i  m  as bays

XX AXAVSIS Of VABUSOS N l IBB V  U ll  III 
BXB9S Of TAB72BU JOdBOaS ABB JOSHUA*, 
t n u  ov iso sm s  as B im u if  u m i
VOB IS BAXi

XXX ASAlIHJ Of VJBIABOB FOB JfiftfAZIO M l
Aotxvnxu Of BASS FAB BUIS Of TABXXSO 
OOBSBBI ABB 40SA0AB Of JBOUXSS

xxn ABAsrsis o f yabubos bob m issy oaxb o f
BASS SMB AAltf 90 MB OABOTOW VOB 
fO BAYS

XXZ2X AiAllSXJ Of fABiABOi FOB StfAJXO VXSANZI 
i M f .  f  UYJB OF BASS FSB BAX1X 
90 MB OAiOtiBS FOB at BAYS

XXXV AlAlXXXJ Of vabubom fob xbobaajs XI 
BAAMSBIOIW OSSaSBgUSIOB Of FBI 
a m  joss o f bxfbbbsb obobvs



w
m
t
m
m

u a  or ranu

X

xz

XXX

XV

flmxxxvi vaum ov cmxb4»xoi or JOBa«m

vx

vxx

u n u u i q i  o f a x o a  oaxi m ix m o o s i 
a i u i  o f  i u f i  t a  s i n  i x r m x a  a  
• o m a o  a m  m r i  o f a o r m j
l O M H I O I  O f Oixaax OAXI 00 BiaTAUX
w ot m o m oa n u iim s or u is  r a  
i i f M u n  a n o n  o? i x i u i y  j m k a d m

x r n a i  a x o x x  oaxv juxxoo a zb oai* 
fo tx o o  o t  u u  m i i i f j  o x n o x a o  9

0O 4MHBR Of 1X 9009
on* otaxa mm a 00a am  no 
<joi jai9Afia a  n a n  of m i  /ii a
fIXJfl 00M Or 3J00M I <90 MS/AAX)
ao sum iiir a a  9  l a i n  ao 
AMoai of n a «  j  •<

toux am  nooi9 « am mm tman 
ao  mam avmnta or aa*s fam a s 
» x r n u n  i n n

n a i  a  n u n  ru m  am af?uuamxn.i

140a

1400

149*

149*

147*

194*

0 9



xx wrasse tv  4 nnum nM U  n a n z o i u  
mum m soar ttxax f o o m  tv  jaaoax.
« n j t n  (9 -e  zja m  tv  o m ) n o  4
JMftXO* Of I t  M l l l l  M 1180

XXX 1*4* M 2 8 H 1 I  llr tW IO W
zioa  o f 111 xaou uaxtf jobojb. oih&j 
mo « u u  MmMHunm wxvi v u iu r a
flU O J QB 4V 0U I n o t  JOMIJ M H U

xxxx t o m  nt4N H  a  V4UMj  a t to s s -
AMMKMIt i a u  l o a n  t o  a r o  a i 
XRAO Of 100 MUIU Of 04HB01J
<1010 « «  o r OAttxjoa) a u o i m o i  
i i t n a i  A4XXX voo 4 mxxoo or 20 mum . . 81 <4



z , zmoovoYioa

l a  k a l fav daaaAaa kna witaaoood tri w U w i a iM M  
la  aalaaaa aal tookaolafy. l a  laa apllt tko a too M i found 
kla war ta tko ~ t r  Itfarta to In a a a  tko aalaaUfla know 
U fa  oo pn1aod,to aagaaat Ihmm wolfnro, koto a loo iaim aai* 
H U iiiM o  nor Udopoodooao, kaa oaiaatoa» 4  to kwy karoo I f 
la tko aala otroM o f tooteaoloflool KtgNaa, Giving priority 
fa t M U lU atia i tko rofolaito fa o ilitio o  for oolootifio  
roooarok, oka tea a v o la i yropaaoa for application o f tko 
rooalto o f kotk flooorotoi aat oi optoi roooorok to tka 
aalfaro o f 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 ikwakor o f prlaary ookoolo kao ftoaaroaood froo 
2,09,671 to 4, 04, 411, tko roa to loagtk o f tko tod laa railoayo kao 
laoroaooi froo 53,596 tm to 59,790 la vitk doubling o f tko 
poaoooporo aad tko oat aat iooal iaoooo oaloalatod at ooaotaot 
priooo kao doakkad. la tkoooaoio  o f viU afM  okaotrio ,
■tool ploagk, oator paopa aad traaoiotor tad loo koto koaoao 
part o f tka load ooapo ikid. Jot kalf tko popatetioo o f 
India oafforo D M  aalaatritioa and aioory.
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All U M  iH iH i taro is t «M«d to «Mlr tappl—M. Dm 
fita n  Im i Mt i p>ni MU— i i i i m  (l i i m , 1f?4). iU iH k  
t t n  o f Iw ^n  m i M lw lvlttM  la ttooofo— om o f tM 
g m tw t oMUoa—o — Mo—I— Mo aUM ttlH  to day.

SM protl— o f —1—trltloa U  M U  to laryuly too to 
y iw tr.  too poll og to la fto io i O ff!)*  49 90* ooot o f Mr 
popolatl—, Uvo to low tto •Mvonr U—*• Moot t  t l l f l  o f 
Mo popalatl— tOot to* IH  o il Ho—, U O to oOoolato 
por—V i — v 94 por ooot 0O0 oot a oOO too— ortoVaoo la  tto 
rural a—  wltO a poo oaplto aonthly ooponiltuvo o f Moo to­
l l  rupooo, (Ma—oa. 1 ftt) (MM— ol—, 197»t Oa tto taolo 
o f atolo— 00——ptl— oooio, tto por oaplta aooaal Wjulroa—t 
Om  tooa ootlaotoi aofto.JB4/» Mo Mo rural —  Bu.—4/« far 
tto art— om— at 1— 4 9  —lota. JO—oi tp Ma— loot la t 
99 por a—t  o f —0 rural —A — poo 00— o f too art— popalatl— 
a—14 o—  —4or tto paoo— ooot l—  o f t— o w  unity Hr lac 
M l— Mo N o —  11—t k — t (1971). Or— I f tOojr — • M 
opooA 70 to 100 por oa— o f tOolr loo—  — fofC. ttojr J—t 
oaa—t a ff—d or— tM 'loaoot* prloo4 talaa—4 Clot.

Mo MAlaa 41— lo  a—Oo4 — • poopoo—oaooo o f —  M. 
uOloO prorl— 70 to 00 por 00— of tM 410to— protola for Mo 
1— looo— —oa—. (JWaal—ttaa || l i f t ) .  Ma o— yo
oanriod 0— tjr 10—Aon —  I t  (1971) —— ttat tM d o  to o f tM 
rural poopM a— Coftoi—t la Ml—loo a— la aMo— a ll Mo
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M lh H t i .  t e M r / i M  ( i m )  w lim ttd  w  m n w  H  
M l MU* of « l  t a i l  tan  p— l o t l l  i l i i l  t a l M  W ii  
M i I l t a i i i  i n — Mill lr  t a  M M U m  ta w s  ferny t f
t a  x m i m  t a i l  «f M i n i  i— M m ) .  1— t a  m

9« ta t t «  m m i — i nr n t a i t a  a im  ta g  d m )
•m M i * ta  u m  « r  M ri M iur i t a  f —  l u n m ' i  u n i  
m m  iw t a  «itto M  fta in l in —  nr oigfc* in i  »ua. 
T M ptiM  t a  im i Mt «  M M iiiinr iiw  n a m n

nr oiolta w m ta g  tn f f ta .  M » %  f iM - i l i  ■ it t u i  who M l  
l i s t / . . . .  • a l l  N fta lt  ta ta — to m teitio if a l l  t a o  oooloMl
— I f — Mi i l i i >  a m )  w r t i d  t a t  m  tn p ijr  i f
MM tnMftta Mm M i tan  of lo — Ir is  M i ojroo o f t  a tm lff 
•MM.

k  t a  a tin  o f tM n tN in lta  M — tu  H t a n t
lto iU -offooM , Whot M i t a  »MOihilitlOO fM  M ta ttn  «V>
mtorltiMf I t a — m m  ta t a i  ta tao  a# M W M iuto o o o a fli 
O m M M tti. — t i  MMMta t a t a n l  tta n  a—  goaiMtao 
MkrittaMl tap*oraontf i t  — t  to n i f H<M I f  k a lta ta  
ohaogoo ta food ta ttartioM , and pmotiooa. t a
m m m A prodootta M i ■■■wnpttfi o f MtrlOiWlofc 
t a i l  SNh U  n ta  111111 aM i uad#r VMMlltaB OMiittaM
n r  M t M n — t a l ly  t a i i t a  ta k t a .  t a  notoo m  M i f i t  
to to — Mi t a  i i i M N lito  ita t i whiok M i atofitto M i 
tatataotli I f  M i ponr M .  !* • — ta to t a  — Utr o f t a
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Ittftaa ilste  m  to t o i # t  atort to 1— t t n i — — | < l«
•I tot atop* toaia iw iM ly M l  O n e  alto toi m iiu m  to 
la— la M i «to>  p a to lM rto  I n t o  pM a k«Or f i p t o t o  
M i i i m m I t o  n  toalto M  m  p m  M i h i m *

to a M t  Ubm . a tow iit o w d lM l w p ilw t lw  i n  
toia i «• tolp toftla to M lm  tow aattiuoatl f t i l t o i  towattli 
tot m s at p—f  tt i to ti to ttoM  Mto to tap fartifia *
111tot* toMt a«l Oik t o m , ttoUr iffavW  towt at* toaatoi 
w »  tm  tolwp• t f  tot m at aalair* to ttlt atla tltM m Il Mt 
■ V m m jr m i to aipUaalP to taw •Itottam . t o r  Mt 
w m  M tolttto tot M il t  pwtolts* it  tot tolat HUIttov9 
toU tt ito lt l 0974) atoawtalt to ta l ttoU  tow# to to m  
M i l l  ta h tlt i m to tou ts sttttwatt tow M t  It ttttttU U jr 
t t  tou ts fttotot** tot M lttoM  tw it to to toaai tom ift 
I I I sm sm  attawto (topttot. 1979). tot atollaasa to tomt f lM 
to tovalap tot rnttna ttttinfttt M i tvtkrt law f t  awtoittoM 
M i atMptokla M tlptt toati m  total ft# it to  t o p lawM  tot
ta ita u r  Ut to. (Um iM  || t&> «90 )« to la  w tr ltltw l 
MpMitwlir M ttli to Ittat #ttokilatoi9l t  toa'latowatowtea 
t t i towaas* IMM M a lt , tot lis t  a tat t ilt  1 atop It tiM i ft ts 
tot awwc M S ttiltj tot tat t i  tot jwtMt  law t iat tm U  
toll*  ta p lr lN  aitftoto MtMto of U #  p a U p  ft*tola t t i 
Mtowtoa to tot In sta ll i f  ptpaltUM It a tontaitM  toto 
(M ia m i, 1973)0 am  tiftwto alas* tottt U ttt an  tolas atom 
to tot la mm pawto o f tot oaaatop. 1  gnat it a l It jrat t t  to 
titaapllatol!
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4MH tto few M tliU au l tmmhm Amtopi* lr  
ilflh iM l WMtttfc U ittlrtN , kkfetf W l)  M l
MUM « f ,  (iM iM u f t l i i .  <H4f « I0  M a lfifU U  
1997) an m m  w v lM . h m u , « • «  - < w Ur >k m U 
M  |IN MM M M N M lIll f l l l l i i  II IU«rllllU« MSA 
M traupart, 1 m »  mm N il ( M t f »  1979)* tw i fw i 
lmlopN«1 Mi lilM ttW  9t —M ill Mil W«1|M lM « M la- 
npMuii* XMil l i i i i , liN lv lii i f  f—l HiNM lai ippu n  N
to t o  N l it t i , m  t o w t o t o  to t o  tot ti—1 featltata to
fetoltlM , (M , 1979), to ttto i to A tol t o t o  m A to llr  
ffcMtoc, •Mtolpawa, d M to to , 1973), Odi, toM * (topi**,
1973) , Mi to a to n u p a  toM M m n  (tU ap (to tilii U  |JU
1974) , MA ato— ,

A i lp t f lM l to mb an to m sm I p a ll p id -t lM  t o t  
•3*0 toU&M t o m  to t i ll  to 107*9 A l t o  u m  to 1971, « i  
MilaMl to l i l i  t o l i j  tto h it  I n t o  d itto  Mm  to t o  
*toMi ■m lntlM *. ( t o f i t o i ,  1973)* toa po Bestial i f

top*wad MftUtr to alto UbbmmU, tot pptototo toll 
ith  to lapw ito t o  MtoiMt tototo tot toM ngiMtoA* 
t o a d  mmmmt to Iim iim  ttoto jrtolA a «  to m m t Nt- 
toto iitoito to ttoto arttltlMl Ml »faal m» 

to fit  to to atoMtotoi, (to , 1979)* tow  m i mm mb 
tos tdlMtlMB tort tto atoaiMli mA MtotoM Immmm 
lapiiiB p a i n  is 1 pMittUitr (toad Mttoi, 1979).

iat «9



mmm too am i «***■• isflMM a M iw  p ot «f
fffH U  M l M r  M i*  tO • M|M N lttM  ftf MUT
r u i l i l t e . k | M  0rnUm M tata too 0i«0oot mhM  of pro. 
M a» M i  t t u  tvloo too Mool M  la  M IM l m Im ,  
arifeN M ii m  fv ik ia  of too k fM  m in  u  n «o n  lpotao, 
M  k liN ii U  too oalfdar n a lilam  ila x H U o , u  ooa- 

M  to H i m in i  « mU  proto 1m , H tH  wo low la Ijrolao 
Oat aioqoato la too oalpOar n M la lH  oatao ooUa (Ulao 
|||^ 1tC4» a a a M i f l i l l t  W D . Shoroforo loguxao pro tolas 
om aapflQMoat too rloo a il otOrr ooroal protolao fovooraklp* 
t a  solo of la#aoto la  oaop ro tot loo la olao olgalflaaat. 
lofaooa oar lad Ho oollo tfelal aro Hoplotoa tor oaoooooloo 
oalolai o f toooal oropo* HU iood lf Ooalflolal rolo of I f  
p a a  ta IM T IH  tta aatolttoo vatao o f too fla t aai aato- 
tolalag too H ittU H  o f Ho oo ll warranto aoao ooaooatratoO 
offort la too oaltlvattaa o f k p a t  tOoa tokoa oitOor to.

M ia  aOoaato ta oartottooof lark fa ta  loafjr MOHMm # 
MMT o f adiod aro oAlklo M i I—ipooolto. t a ww > tOop oitOor 
soMta aot otiUaoi or M o t o tllloo i. H olt oaojr wallaMUty 
aai lor root, Oato aoooriod tdoa a lor aooial otatao. Ota 
aoHrltloatato Om aot aAoqaatoijr oapdMlaoi too U oirtw a of 
oildlo loaaoo to daooa Ala to, (fob, lfT3).
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—  « m  k U IH  p w >  Im n i i  t a  l a i n  irn w i a n  

m m n — n r  —  w i- m > h m  ti>  9—  i w n  bm 
r—  H—  lam a —  a—  M jttim » aaf aaatala Inc

m —  M t t iiii. A rtM im iU ri mmt f f i t a  n o r  w p i i Mw
—  — U n i — i  af — 1 IM iH t aiaoia, Asm .  
v lt n l i  0 M l  aaiataa. 9m/  —  af epat l al lap*—  la  t a  
f n r t l M  af a m U m Im iI i  i, — at la  a —Jas a—  af 
lU ito M  — as /aiMg n iU m  la  M ia  t a t  ta Brataia 
felaala a— Itlaa (MO M l arltaalaaaaa, laaa fa flats—  
aaaala la  a aa|a» M «1U past—  an—  a tllta n  M l  a tta rs la  
M il , lag— a M l aaaaa Italy tagatalaa —  aaava aa « -  
taU tat tappl—  ta t a  1M1 a a 41a ta la — a n a g  ta la  
iaflalaaalaa (taa laa  || I97f )•

ta  m r—  pnr aaplta a s a lla llllt / af Oaloarlaa la ta la  
la aal/ 1949 (Oapalaa t i  lit  1971). aa agalaat a stata atta in  
aaat af 1997. »  ta  pat— aa a f Marta fsfltlaac/, ta  pva- 
taU lat—  la a tllisa f aa a a— aa a f — ir  M l ta a  — tad. 
ta  talaa flats ass iafiaftaat alas la  savasal vltalaa aaf 
aUssala. Misiaaaisa af vltaMLa 4, Mtsflawla* aaaaatla 
M ill laaa aaf — aaa aaaaaa• taaataa t a  dlsta aaaf 
ta ta layaaal la a aa— a a f tlaattl— » taaatltattaal/ aaf 
fBal&tattvsly. la ttto affart, ta  af f laaar af atlas t a *  
qoaatltlaa af t a  aaa/ laflsM— a varlatlas af aaatala aaf 
la— aa a laaa vita — aa — Hr — tlsa — la ta 9a ay 1— 1.



to* aaa—yt a f M  tatly—a— M pylm iattfr I n A la * 
m m  «■§• A •ttmrt tuna la t t i i  AUh IIm  It tn
(Iw iaaw t a f M ta  » n 1M  ia  9m k i p  m l f  pvodaotiaa i f  
•kk iw r't am « l »  iw U aw  It— at to mat effort* k a lp N  
fa* «U  M U  oaaanaytiaa a*a aaa a—f l  rally «1U to* laaal 
fato kaklte aat 4 U loy  aaqitlr— ate «ad |N lkM  to ttMipirt 
aad dlatrlkutlaa. 4m* aaa— tla l tag—I f  flam t o *  aim  
w a im f %a yaaAa— tr ta lttm  f**A wp>ka»al» aatk a*
•Ml— 1*. » t w i  to r  *•• a a -t lt a  aai Wyo— t o  m a t 
af to—  aag— m •< to* — aiatlaa aH aa— toaa — t. tom, 
tot ifftr to  a f to* to— aattoaal aa—  to tot 4—  It— at af 
1— amt la iljt— a to—• altoaajt lawitkl* k—  aat toaa to 
t—toaaltr —to tot laaal fka4 kakita, fta i — l iab ility , 
l l t t o r  ratal—  aat yartk f f— yarn* af tot aa— a. tot 
yaaaaat itu fr atoa at tat i t — I—  a—  af tot kattlaaaaka to 

tot —  t f  toifjaa—a faata, wito tot M il—laa ayaalfla 
M a to — i

M 4— 1— a aavftta a f Mai ft— latitat a ll l i t — 
a— aal ta il— a flat* f — kaa to M tllay ya—ta— t 
aai ta yatatii —I f aaltoaaa
It —  toatt tot fa— f—  latl—  a—  toyta, to toala aata&ttoaal tto—  —  —par lari— a—  to* kaaal Alata — I  lak— t—y total — to alktoa — ta
ta aaa—  tot aaa—toMUto « 4  yalatiktllto t f  tkt fata fa m k tU M  aaa tot 1* aa—y a  ta toa tanytt to—fla laatoa

aaa «• Matkia — 1— ta t—  Mat f — latl tat t o t —  a 
— laa tf  — — a to— t—  tela la.
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9m itaUM  n n r t oi  nra  a n  ana aaplotatary att^pta 
l i  a tllia ia i « 1 n M  Imp lart 1m »1 fboda, tvwurAi tfei i l l i -  
flilia a  o f nlantrltloa  mad w in  K t lU o i, n r t l « a « ) r  
•o m  9 1 1 9 i« , 9m riot M  ditto Mlak a n  ton  oaly ooa- 
a o t l la 9m rural im m  around Jala ta to n , 9 9 1  *adu m m  
tfylinoattrt 4tfe to lotto I low toot , total rogttafclo foodo la 
ouod onfclaatloao at to n oa lt la  U fo r  proto la quality, 

tttir  grovth proowtiag aU U tloo, iron arallatlU ty otd tort* 
torn a tilita tioo  ta n  kata otailtil H anot a torloo o f rat 
aooojra aoA kuuaa footlag trla lo . fetfe o f tko torloo ooatlottd 
o f d lfftroat twaHnotltno o f tail tot on  foodo at oupploanto, 
9m knaa ftodlac trlalolanrtlrtd d lfftroat ago craupo, ratelog 
froa t n  gong pm ttk n l etiid  to adult aoUtgo oana. 9 -  
rtlrlnc d lfftroat ago p u p i rat aootooutod dua to tn  f»ot 
tkat tuaaa tad  lag tr la loan lakarlauo, t in  tnowaltg aad 
a tfa ln t atuadaat tapport and o» tporatloa an te tn  partiol* 
poata la  aoatnat to aaiaal o ta iltt,

t n  flrv t a tody n o  ta ngotaU t protola‘ alxturoa, for* 
n la  tod wltt total foodo a n fa l t a  n i l m  aad tn ir  train  
tloa ta ak lM  aato aolac MB# Ain aad *ar tala .* at t n  
trittrla* Moljrtlt of tlooaoo and o t a t U o  onploo (arm  
aid ta o a l) ran  alot and ao ladlott t a  autrltfanl otalaa* 
tloa. t n  o fta t  of ttn o  to loo tod dittany tour too o f protota, 
m i l ,  a an ktn tln  of atd g a o  d n i aad n oon  at a pntala
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M U  o f t i l ,  U U ttM  ft r t  flw t «A  * U  M in fM a t , oa 
T i f t w  uU U utioa U  ilM U  M i  « i  ftiN  lU ll l l .

9m mat fM jr  « •  nIH^m m U i  alxtun t e l l  «  *
U M  n v m U H U M , aaA U f iM , l - p i  P H  < M  ( v w M ) ,  

i— lira 1m1 tteoaifc * * i P l l  tr ia l far l i i  ana tte m  jrtM | 

ofcildraa U  « •  « p  PM 9 15 to 3* MStM, U  t  rural ana*
*  u itn w  at ad/, t u  afflaot of Ala to fcaaod aa a k lf* 1/aiaa 
aalaa, aoilaaij aalaa aaA Ada aftlk oa tte ootrltlaaal atatas 
o f U ilA m  19-50 Matte o f a p , wa ia v a a tlp te .

l l  tte aaat oxporlaaat, a autrltioua aapploaaat aroluaA 
vitO lovaoot iail#ia>aa fooAo, aaaol/, t i n  (Oqrsa ootlra), 
oovpoa (Tl«aa aatjaac), t e w  proa (JoUateo tifloru a ), flaJA 
teoa (aolioteo lafclat) aaA oaoora oaoAo waa aaolaatoA oa ooteol 
okllAraa teloagU f to a tlU aja ooaaoalt/. flurouc* aa after 
iavoatijatloa tte o ffte t o f aaptlnoatatioa o f anaraatteo,
(a prate loa f/ vacatatlo) oanr/inc <4-50 as* of l r «  to oAolao- 
oaat aaaalo ooteol g lrlo , mo aoapaaoA vita tte  oapp loaootatioa 
o f tte oom aaoaat o f oloaaatal I r a  to aaat tor lAoatioal 
flPHp*

l a  loot ovyarlaaat uao Aooipnd to flaA oat tte as toot 
o f atlliaatioa o f oarataaa f r a  oanroto tgr a croup o f aalloja 
waaaa, tteoaflU tte ootiaatioa o f o fr a  tAtoafa A* to fora aaA 
after aaaaaalai AaUr 100 f*  o f oaoteA oanroto far tp da/a.
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k f t U t t i  h M i  feeding MptriMKt*. grtvtt rmu tm  

t H  i n  eotoel tad HfeMl ollMw#, tUa lo l t«ita, M u l w H t l  

Mtlirsii of bind and iitifeoUa a a m l N  m n  n g y m  out, Wm 

MtrlttMtl mluatioa of tlu feed mpfbiMitSf o w l a M  of 

ktf»r* and after oeaperleeae if Dm n  ptfiMtan.

9m law «tl| itif tepee ttat the ft  ad lag a ef ttie stud/ 
M tte ladlgeaoue feed fonsuUtlooe end tteir m b tt le i fee 
tte ir aettlU ie value, pale tat l i l t / ,  adoptability* greett 
promoting at&l&tlee ead ooet w ill at leu late eelf rellaaee and 
redeoe tte eeaatrj«e 4epeadeaee ea lepertei feede far tte 
ee—Ten eutrltleaal feeding pregreeaee fee pee eeteel and 
eeteel  going otlldxea.



« 
1

1

xx. m nm  i f

9m N flw  af litm tm  w lw o *  ta tti* U n ctl- 
p ttM  la f a i K i  aalav m  folia* U i H iiU p t

A. ft i aalatlac in to  la t a l l  M a
I* to ta l t a M  a !  |n m  ta fr  tapati Haa la 

a t o j l t a t a H t  M l  tta *  — m l  toato liito
«. Ito N N  if ta k p m  M r  toptolhi la /taa*

n a i  M i n
*  tam latlaa « f law-mat ItoipM aa fm  aistoum 

tm  efcillma
«• 9m f i l l  at  pMUaa aa Ito Imlapaaat a# U p lf 

aatoritlaaa jaaiaata
f .  t a p  lata aaA tototU n  af l ata Mflaiaaay 

i .  Malaglaal m tk lilU r  af taa p m ltiH a

M m  taa aaaylaaa af toa M U  a ataaa af lla top  
• M U  aaft a tall a a mm aaafaatai tatwaaa lf<> ft . ta r  p n  

Ita  af t a  a m  aaaaamtaa af Oaiaataa aal aatoriaata la 
Alftaaat atataa. t a l l  ta a  jraaha laaaat at tfc wp H ta 
a m  aaaaaapttaa af aalarlaa M l rtatalaa*
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O m iaa, f t  aitiom ), mrnmmum i m ,  ( m i )  f w r i 

K B l tto M M  U W m  to aO M rlif c f  paiNfeHl a* ll*n a mm  

799# Mklto U i t  i f  m t » u  mm 1.9 *• 9 *  to M r  M U M . 

DM y fv k il lU M i w i l l  to M M ltllil adaqnta. too «k&1| 
M k v u  u tt in  MM M T  la* tolas tto *rt*i to 70 ta 79 r*» 
k« » f  t o r  w it o i  aa m it o t  tto too i  « W k i  M  u  

Spain Ur ii ip llw il  p to in to  f iv  tolM na to tola « p  g m y . 
to p  tto t o *  to tllto ito  la  tto • «m l tlatarlao to tto 

gm M ill Pinippa la  tto gmm lappto croup* a p fia  to to 
tO a rtM  aal apt m ta lap , (fla to la l to**r# f9ii# totolia i  

t o t o ,  1970, tantaattoa s i  ftl# 1970# aa* Oqpalaa# 1970),
S  tto aklM na M  toaa oltaa gnatoa q a n tltr to tto pmm 

pppppI  Ipfaap ton* fpo* la  panato t o t  w al* a n t t o l l  

M U  saqalnaaala, t o l l  protaia ataia would alao t o «  

toaa aat,

to ppatnat, tto p a  oaplta latato to tolartaa pad 

tot a l n  papas atalta la  M i l  la  to a ll todu. tto a«m jra 

•tow t o t  atolta la  to a ll tota saaaan aa aa af ato a lls M lr 

•na 1,100 aalnlaa aa* 11.1 f . to to ta laa  pa* tor* top 

* a llr tolarlp la  taka to aakaal PklMvaa (*.19 im m  to n )  

la 19*0 la  to a ll % h i, t o l l  Paapaaptlia to fM ttla  la *9.7$.

• too a t a a  to llr  tolarla latato to p w to ilin  (0-9 
I t a  • ! asa) la  too aa* to rntalaa I7.a c* la  to a ll toto.
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11 *** ***** ««w r u  m  m u  n u m m  Mr m  
M M U  VM 4HMUUM i f  fella , (1972) a 1*0 i Um  tU t aa 
«  m a lt of f e  lam a , tta gn tu a l u f l ln n  firm tU 
■ttittaatl M ial pofet an  m iu m b  agM UUm i 4 am 19 
fm ii  M in  Malta an  Um  affaotad Ip la in  U ftU .

*•  pm capita food aoaouaptlon la f e u  feta «aa 
aaaparad Ip XM 1971 feoat oa 119 oom /o . tfxeapt far 
•anala, tta latata i f  a ll attar faada «aa aaah ta in  tta Ionia 
N M aatM  Ip ita ICMU fea a tap la 4 lot aaaalata of rloo, aoft 
tta a ll lata aoata (taaolaotaa tpptal^jtaa), feolaa (ferptaa 
n lp on ) or r«pi (Haas In  oaraoaoa) to M Ut a Paw fraaa of 
ta4 froa dial an  afttad la tta pnpatotlsa of aaotar. few 
aaoaat of llook proa la aomawd toraup* 14d 11aa or loaalo*. 
(Protola Joooolataa of fe lla ).

feaoaaptlaa i f  pnaa Uafp a p liU a i 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 M UI an asanas of aalarlao am ooaanod la nap 
aaall qoaatltlaa, orooad 8f. fe ll 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 ■■■■!** aanlp oa aa onaoflo

a MAIL I  SrMitlaoal feaaoatad oanal lafun taool foot
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tig . par Oaf* naaanpttaa tefe U  aaaaatet kattar r im  
tka aoaatal tf* M  (M te , 1974, Im te a  f i  *1 1971 n i  l u w m ,  

1971).
A State*!* la r i  b u t  Jurvcjr « u  aariaalri tap tea 

Avail te a  t e r n  Baparteaat la 1991, te a i  aa a ifu lij, iarala. 
U |  n a iU i 9m  aart iy  raaaat e  a m m  te l ly  avw ptU a «|  

2900 QAterlM par teaaapttaa te lt .  riAanri ttia  aakrU 
ilitria ia  aiaqaato, tea v a n  aaa w p llaa i f  faria attar that 
a a m la  la  l ava* Ifeal tea raaa—  artai te n ia .

M « r i Agr tea aaalrir aaaaiwpllaa axpariilva patten 
te p llii  I f tea Aatlaaal Jaopte Aartay (teparteaat of Otatla- 
tlaa, 1971), aaarly 99 par aoat o f tea teaaa tell  a apate tear 
team 79 palaa teak  rapraaaata tea faaatlflte *terar|r liaa*.

tern tea aaaaaaptlaa patten of tea ilfferaat aafante 
o f tea papatettea part&aaterly of tte mlaarafela gem pm, 
pra aateal a k lllm  ate aapntaat ate aaraim aattera la 
aaalgraaO, paraaatefa o f te n ia  raqalraaaata aat an  far kriaa 
tea raaaoMaaiai allawaaaaa a m  tea prafaaat'ate laatatlac 
aaaaa, (Baateaa f i  i i  1971# t e a m ,  1971 (tea 011) ate 
a k lllm  teteaaa tea ana o f < aaatea ate faar yaara ate aaat 
partlaalarljr a k lllm  la tea T te 10 aaatte a fi sroap. Mata la 
Aaflaiaaalaa ala# falter tea aano patten.



i
ll

ho opoola l f M  u  p tw in i fo r  « m m  i i f u ia  la  
IM 11 M l  M M pl parltpa aa M M lM l  «4p»—*» 'Xftrtlr' «  
l im i t .  M i l  o f allk* aa to lo g r  ooffoo is  g lroa
«bloh MUr rtopTOOOOO t n  M flt lt l  (Mojo* tfW ).

A fo u r  m u d  ohlld U  tho a fi nagi o f 7 to 18 aoatho 
toto 9  po* oo at o f its  color to aoorta fh lflU od, faros 
tottor than Oio NHatnyort who la ot&U rooolrlag 79 

ooot or MM o f 80o CO lor loo from M oot a n t. O la  
lattor oatogory o f oOlldroa la tho ooot rtopurort o f a ll too 
aal gwapa a im . Ho ooartltloa rofJOoto a popular alooaa- 
ooptloa, that tho aoro orlotaaoo o f Orooot fooling ooaotitatoo 
artoqoato autrltloa f ir  tho ohllA (M artas, 1774).

Thao «a aoaljraio o f  tho oarlftor oarvojo lartloato tho 
aoort to laoriooo tho lotahs o f COlarloo aart autrioato. XT tho 
oalorio coo la f&Uart, tho pro tola  aoort la  lih s lr  to ho aatlo- 
flort a loo. Of othor aatr loots, rtofioioaor o f rltaala  A la  
oraatal*

JflflMUL*

loguaoa, a loo kaowa ao palooo, aoaatltato aa laportaat 
avtlolo o f hod, a ll oror tho m M . 9mlr  aoo io wlrto Qpooart
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la m  trsplas aad KM MluapiM. tear «n  9M mala star** 
of p n n u  la aoaa teoftltlaaal dial*. 9m/  i n  •m m n 4 la 
N littN lr la p  MwaN M m  4MU af aalaal aria la in  •*- 
m a in  oa la Mart aopplp (JaiatN, 1979)* dlttosojO tear* 
p » a*a* 1I»M0 apaalaa af 9m t a i l / "lagaalaaeae* 9m 
filla a lf <• a** axteotivaljr anim ated fa* homo ana— pittai 
grata la fcyiipii (eraaalael) Otojoaaa aajaa (pi—  paa), 
aiatawtflttlaun (ntolafc.pao), BaUakoa Mflataa (Marat era*), 
Oi/alna aaa anr (aapa Moan), kklal aim* (ljraclnta tsao), 
latepms aatlrua OdMtaxi fttoal). Xaaa aaaalaala (itotll), 
Ptoaaaslaa moat (tolnok f*aa), UteaMla* aurtot Mark (Oraao 
im ) , 9M atria* n lp ria  (kiaftot/ baaa}( f&aaa aattaaa (tea), 
fUMBUwaaaa (fit id M »  aaft Tlala 9 9  (Mraaft tear), TIpM 
Qaljaas (aaa p i ). Of teaaa, f*aaaftaot aaA at/Maa as* aal- 
tlN tai p la a U i fa* tkalr a ll oaataat (1 9 , 1973).

f a n  a** MUM ra rla lla a t la  9 m  aasaata t f  itguaas 

•aten, dapoodla* apaa tha afl*iaal9aral am ditlaos, laaatUa* 

t a t la r  sural a* urkao aaft laaant lava la (jykxijrd ami a w p p r. 

ff§ 4 ). Owrtola 9rpaa af lap i t s  «*• p**fto**atUUy a a ltt- 

n ta d  aaft aaaaatad la  aastola porta af tot world, t a n  

appaars to a  a  laaaaaa ralattaasklp kateoao tto a n lU llU t r  

af laaaaaa aad foods. 20 aaaa otlao t toots lo t mao aa

lad la tad Japan, tna n rp ia p ^ l^  af laaoait Moda to laariaat 

wdtO la***o*tog l*oom, wtolla# la  aaaalr l aa litoa f .< U  aaft 

10a 1/, to* opposite team la  anted ( Iterate aaft A l i i ,  1970).



JrtrtttTi Him.*

9m  aM aloo l ooapooltioa m  a u trltlra  valuo « f  t H  

M M  O M S ttlr M*A H f  ■ IMP* I M  I t t m l M l  l r  M T  

v «h B V «. la  g iM — I ,  H jM M  i M i U  18 to 23 por oaat pro - 

to la . « m | t  | M M w l aad aagraMaa, v it a l M m  a h lp M r 

ooatoat. la gM M  ara a k a  M ir  aaarava « f  tkiaalaa, r l t o - 

ftav& i« a iaala  aad lro a . lo t n k t iv a i r  poor aaar aaa a f 

oaloiaa M l f c t . Iba dry s ra la  loguaaa aootala l i t  t  la u >  

oar%la a o lS . v i l la  aproaM t  loguaaa M m  aa laaraaaai  oaataat 

af U lM & a a i H W f k iU  a i l  aaaarlla a c U  (M aaaaal aaA P lla a . 

ffW K

M U I la iU r ,  lagaaaa ara aaaafilaal aa tM  llfla a t 

aaaraaa af |k a t pratak« opto 23 par aoat ia  try  gralaa,

M M  M  Marlas apta 40 par oaat. flta U a ttla s  aaaaatlal 

aaiao M i l  la  tM  la p a  proto la , la  avtblaalaa. M ila  H a t 

la  aaroala la  lya la a . lagaaaa ara ro u tlv o ly  r lo M r aaar aaa 

of lyo lao . wfcloh la  tM  lla lt la s  aaiao a oU  la  ooroala a ad 

M U o to . tM rofora  a JaAlaleaa ooablaatlaa o f aaroala aot 

laguaaa. out laprooa tM  aaiao a o li Mlaaoo o f tM  f la t  aa 

a v M lr Uyferoyd. 1944). 4ppropri*ta ooraal -  laguaa a lrta roa 

aaa aaM tM  M agi t f  aaoaatlal aalaa aalda m m  ooapMto. 

MaapMa a f o m I  alxturaa ara tM  M rtlU a a  (aorn) aad 

Ir& to lra  ( M m )  o f M slooi t&oa oaf S M I (la p a a } o f XM la, 

M l Blao aoi ador propagation o f Q t ln  (M S , i y n ) .
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—  f a d  that i t  is  m i lM i t i  — to la  p d  Im I I I  

M  • M M h U r — —  f t p l w l u  H o t w ilt AfeUfi n flM M  
tho M tr llftM il n l w  I f  m M  I m  a m n  a t o lt l i  C la r is  
M la u lr ittM  ft—  h i M id  ft/ M  appropriate lU M n  o f oorool 
M i M fi 9 > iM i Off otftor M fM  pi— t i U  wit—  — log  u j  
M i n i  p n t o i i . Mowrvoff, t—  U  ft old# varia tion  la  tfto 

o a tffltlo— 1 — o o it i— . M i l i f l l f t l  M > w t A m  ftftd oook- 
iag  pro,portloo o f  k p M M , — t  M il  — — ft i l f l k m t  log— ■. 
— t  ft lo o  to  too o a d iffe ren t otffftlno o f  *  o lag Jo varlotjr 

(— — ft. 1962).

Hoot H fM iB , —on proper 1 / me— d , bo—  • l i p o t l t U

u tr  —iiciftc i — i w  %• to 9— ooat <—ltftotift* io n )*  — v  
log—>o oootftlft tr/pola iaftiftito— . —toll —  deotroyoi oltftiff 
tgr or dinar/ ft—t i — or ft/ —  elaborate ft—t  — — t 
(—rafters aftd J— t 1990)* Oft—toot <00 ft loo f t /m t o  the 
dialog loo i  — too at 00— logo—o. ft/ —  tftoft 20 pit — •

1ft o id ltl— to t—yoift Iftftiftltoffo. tfto prnooo— o f ft 
—rio tr  o f t—to ooftotoaooo Ufto — gglutlftlfto. oop—1—. 
alkaloids. opftftogoftio gfttoooldoo ofti god to—poo to Jftotoffo ftoo 
ftooo voportod ift ft OMiftov « f  lopuaoo. ftto ttU lM i ttixo io  
U ttlo ovldoftoo to oftow t—t tfto pro—o— of tfto— footo— 
io  ooo oo Ip tod witft fffoquoot — — do— oft t— < dowlo— ftto. 
Or—t—  owoft oo —0—0. vaaitiag —  itiorrft—o do ftol —  
Oft— tfto— log—to •— 00— d (Id— • 1962).



to

bmm to* U rtrr i n t r  U  to* O p * a , two m  i f
a a n --------- (a ) ^  m m  |— *rt u  liO ytM* m u «m

(Q * w l tta l), tO* *******t** *t A* **ta*l*ftft wit*
***** *»roL .tlV iU i **i <*> * •  Otato i»M *ot AO U *l* f« k  
(I m i ta**). *0* ■**—M tl— « 0t*0 ta aaaaiUtta wit*
m iM . ft* t a i l  p*i**lpi* to lotOtn* aattna k m  mot ta n  
fo u r  **t***t**i m  jr*t. tat it  t* ta iim i t* a* t* m m  «*r 
n k t a  to ft* fBNMN to ft*  **ta * f *o a*HMl a lia  o*Ma 

wmmijl 4*1** ‘ I* !4"* (M U }f (O f 1 ft l i i  tfC9)« fti*  oom- 
pouad i* waft* N la lO  **A ta* ta ■»****< M t a  ft  « W m  
ft* ■*•*• to tat ***** *oi l i ta ta ifg ft*  a ta fta tra  ox ft  
r ta a U ta  to* «**d*. • fra a ta n  wOtta *1*1*1*** tto 3*m  
ta «ta < a * M O  Mtviaata, *01*0 aaaaw lo  to* fl»* t promm.

ftm lytio «* a U j *01*0 t* * •tanatartatl* f t t a a  ta 
f t l f t  1* aoaatlaaa * M  to a*M ft«tt*n**ta* «ta*trlM , 
M la v ta  to* «m  ta — aatat taata ft***. f t p *  b a t lif  ta 
ft* ***** wadava ft* aata* a f t  tm  Omm* *a*— M l a*.
(Na*ar |ft t a  19if)«

a ro fla  an iltrt

ft* UolatflMl f*tta ta w t a  ti— IT t a l  tagoaa* 
ta* **•• fta*A t* waxy t*tw** 40 *ta TO. *ai ttalr Fxotola 
tffloiaao/ tatlo tatwo** 0*f * 1  (O t a lt t a , W ) »
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■at M ir a— %M— vtfUUaaa aHN totmca k p n  tu itn .
M  «1m  H I M  M H n  i f  H i m m  H U  la  u
M k  M i H  U ttM N M  U  «M 111 i l  —p—I—— i pr»-
M M M  M  %• H i  Alfftnan* U  Ifc— iMl i m h IIIh  if Hi 

tiffMii muriiUii if H i  m m  H g i «

Ji M a tin

IM HH I f  H— i ■ M H M l flM HHIh  h m  HIM 
H U  MyMft U ltk lto  M H im  m iU ili U H i M ttM lH  
•M . M il It iM w ill H N  to toN i M H ltotol gHtoHM Ii 
M torlttm l m m m IUm * m Um ij  iM lto to i, iMlMUg n *>  
Ug UM MA I||IH H  IlflH liM U tot

M • w vtf totoi. M il i f  tto it iit tM  Am  Mm  
•m iMArA «  tto IM r f Hm  to fM i U  MMlM f—Ai m m 1t» 
tto H iH  JM (a tm  n i l  Him ) § p iM  n t u d i p  Am i. a 
1mm atotot r f w—alag f —A H iiM i tm to illig  ia fu ta , Us 
to M M  m  t ii I l f  m M il  tom m m  Mm  Mm * Hr m it 
llltoMtl *11 MM tto «MrM t—lHilM MAM* M ill 
itUtor totoMW  Mi ifftiM r la torn* of p iw tU i «m tk 
Mm  MM tmtod M i IM Ai mtialtotoqr. HH i f  H i fMA 
H itorn  m m  Mm  Am lip il  for i i t i l i l  UitoriMtlM —a-

— 1—1 M M  I f  1R0HHM |R AlfftoiMt l — t i  M 
tail—Mi M in i

1. M ilt A m t. to— lp u . H aiti, aUto m A mm*RRi —i i—Rl— Ol—l i l ) .



tt

(M U ).
O )m tiy iH M M),

t. f»t,

% « * d  Bilk. UMt Mt te la ri iMtoH 

0 ) .  < 9  M i allk ( !)  

I im zh zi,

0 )t aMk <1)9 kaklM

M i l  (J)# tojr Bilk (1). t f k i  <Xlca*la).
kU »1 (4)t  > ii^ B t tt). Uy Bilk (1). •
klrki, (liM p l).

MUtl <«). 
(MU).

(*)•

«k iu  tu  u p H k iii m  u n i.

flu  iM k it u  i f  uftlk kaa tlM V i k c i  fta fl u  t u t u i  

flu  u f l l t u u l  quality a t flu  a liU rw *  f l i  u n t i l  i f  lajuua 

ia  fluaa p ra p u u tlu u  u t l t i  kafluaa to  u l  to  pa* «afe9 

alflu* k u  a t U g k  n u n  u  f l u  a i b ki— tfau at  flu  

la «a a a . Qaly ttraa k p u t ,  N T i M — ilg — u fa t p w a t u l, 

u p u l fluaaafcue la  a l l  flwaa puapaaatf ana

O tU ftl

U MN9UNA wftfli flU 
la  t u  d a ta  af lt f u ta  aad U l k » a ,  «** 

aBauaaaaa toxUa. fto f lM u  aul aaakli



too fw n m  o f vm &im  trpta « f  tonle B ^ iian H  U  
Up h i  too l m  • f t l og ft i lk a . 4Uoo lU yte i n n h Im  
piDWduna llfei > w « H i tollin g* toaatU f, p a lflu  m A 4 m -  
•torlng Mfetfh onn to « « lv « A  » t  H i iN N itoll Un i ,  am  
Ma in  tto m i n  in t fa a llw , i t  M atu  to >nalll>  to 
iM llaato t o n  t o l u  toon lapnaa to tom  oonnpttoa*

tot prtotoa a f tm gnl in t o ln lla a  i f  groundnut 
noquiroo opooini ftnportonoo to rlnw o f too In m idagly  
grootor an  o f mound not flour fnr ftoding totonto nod 
oU U n a. M oiootrltloo totooto ndrorooly tto ooofoooo to 
afelMao* to o n r  toarino. too offooto to  tototosto torn toon 
In no—too to I to to ana m a n  to on toonr Intort ontonto. 
fln ti soot ao— ltloo union a n  llto lr  to not groom nut 
oontnlolng f»odo a n  U too Ur to  to  ondamonrlotod olro0 tto 
guoo tlon to ftoU tr •m tool tooonoo rory toportont onov 
(to n a l*  1961). tom too to groundnut* union tnougn lafoetod 
uitn Am Ttoiaaf to not o lo lm to  too to la *  to a  toon iton ti- 
flod . too non to ouon varlatlaa, oonglnrt uito I n m il  t o n a l , 
log nnd atoaroga jgmotlooo nor oontrol offUotlroljr tola
goto toa.
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n m it m *

qm of t n  jottlooo -m t o l i l  v lll U im U m  of 
lacunae is  t —  fa— 41—  of i iH v t la il fM* Bm Im Im I m  *f 

Yr—  j^raviAUl a tout i f  pw m l of fc k tto i is  the d tii/  

ils ts  mo tom  fosad to poei soe 4 to 10 fo li Isoms—  u  §—  

f— 11is (tU f s H s  oat Km ioit, 1946). f t m  m  wife 

w U tta M  is  t o  nm m to -  p— 4— l og osp—lt r  of teg— o, 

losgsl cam* oor tsooo# Urn Is m  aal m y femao a— a  to 
to p o rttM ltfU  a o llTt, flats Jos—  oaioisc f t—  Bo - i i r s  

ptloa of logs—  lo so I—artsst sopoot, f—  —  pout of 
Vi— of so— f tsOl U t y  t a r  —  lo o——lots fist— with 
poos 41— a U t ilit y  sad —  oltsto to ! — loAo lags— o U  Wo 
4lots of lafwto, jr—M o il J4*oa sol Wo oi— Csosys— too 
l i i b  1973).

W—too U  a— Woo Wo— Wst suet o f Wo cm for—4 
io  frortoo I I — 16o, (9toggs*4s, H  1944). Otsllio is  
—I—lo hsvo oh—a tm t flsts le—  io  —t  4— to Wo fcJW 
fltor oaatoot. olooo loAl—etioa o f — Wyl— 11sio— So— oot 
I— aaoo fis t—. It 4— o —t opfosv to to 4— to U teetl—1 
aiovotU l sotloo OiW— oio— Wo o— o f sstltootl— 4—0 oot 
si— ro H olt fw  foam ti— (la —  sol lo ro -re , 1947).
Oasto4 logs— o slsagro pools—  laa*—  W—  rear loss— o.



ty

H .U M  H  ............... ..... w *  ■m * *  u  »< *».
— r . ^  (a tm  u it t t M ) , < *)“  •»*«■>.
l l i l t  ( l I U H lU  m )  M* » * •  *»•“  ( » «— t in* t o m ) ,
1 | t|i ^ Dwt tti n «  t f  la M IN aorlaljraia, toioh la aa

iijM tU iU lr  a# aurM iA naa, «M k N f ll la laapU 
grmm md m fe ifi la  praaa p i%  w ill «w  otbar two u
batwaaa. fM  N ta of aaylaijrais la ralatad ta IN  aajrlaaa 
aaataat. Ngwrttai* af N atN t w a r t «M wNla la p a  waa 
aaat. w a^a* v w . a* IN  laalatat OvNigrdrala waa aaad IN 
warta, wwa a iM lw . Of ttoaa faa* y a im | jw ^ a  p u  Na 
IN praataat pataatlal ta |>rtaa m , (Bamaaatri aaft 
analvaaa Bao. 19H)«

M a r Aejomes aa* N w a  4a aot aaafc aaolljr a rt aaat to 

aaatod t o  aaaa laapwr f i r l i l i  to  tiao  than a in a l rr aai 

a llJa ta . to toaaa la p  a f t o l  "^-r~Ttajp I t  la  ita lia t la  ta 

iaw tlap alapla aattoda to  t o w n  a a * | ^  M - ,  oaaklto M U  

fapala baa baan la iw t H  ta aat aaetlag tlaa to  aaaalr 90 

VM aaat. (to a tia  f t  1907).

■ M ia  H iM tiia *

tto  aaat aawMt aatoat to  tbapaalag laaaaaa t o  aoa 

aaaptlaa la  ta  tatoak tto  aatoa. aaak ttoa la  wata*. aaak ta



H

* aa#l t lM  Aa wrtifft in k  m  a l i f t  palp aaA apAsa t o t a l 

• n , tola p iiw t a i  Aa a lap la • aaft la  ata t t l—  la  loan I t -  

n t l M  toa tosAa prlaoipiaa Aa Itoa aaaA# At satoanots alas t a  

lio la g la a l to ta »  (torltoaalla, 19T5).

Roasting aaA puffing of lagunas a n  t a w r t t n l  

atitooda of p n p m tia a . B a n  psaaatonraa toast Itoa t o m l i j i  

Itoal Itoa/ lapart a Aaalratola f k f i t f  aaA toato, Aa a iA ltH a  la 

T ia a T lf  Itoa tasAa atotoataaaaa* Alas, Itoa/ lapart aa aAAi* 

lAaaal gala Aa Itoal Itoa/ Aa ast A li n a  Itoa toa Ik of Itoa lscaaa, 

aa toaAUac Aaaa. laaatad aaA pnfftod la y  aaa aa/ toa panAaiaA, 

alaaaA aaA aaaA aa *laa4j-l a«toal* praparatloaa for oldar 

aaA jnaaas om iAraa, ( l iU A f t i ,  1907)*

JgBM lllfti

taa/ to p a n  gaaaAaata aaA apnaa l vlttola 24-40 toaara, 

a f ltr  itoa aaaAa tom  tosaa aaatoaA Itoanigtol/ Aa wals*, aaA 

spaatA am . ftoa aprtalaA aaaAa aaa toa aalaa v&lto or without 

aAAAlAaa of lAaaa* %> anting toaa aaiaaal aAvaatagsa, t a  

B-oonplan wltaalna aaA aatonrtola aoiA latwtata Aa aaal aala 

ooaslAaratol/. taa aval la tol l i ly  of Aaaa Aa also raparlaA la  

1 a la s i, aa a aaaaAl of a An aaaa Aa pto/IAa ptoaaptoorua, 

vtoAato la  toa am  la  AatoAtoAl A M  atoaaapltaa. Sha OnrtoatopAaata 

aalair also aaAaaaaaa ohaagaa, toa aaa tag aaaa digaoiAtol*.
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H if  tlon *ma fcWOTW, —Wi «u in Mli MlnUl
M  la (t e r n  owl M iu iw , lf7t).

Hi a l i i  |H )M i tlono f m  m  UgMM m t naa» 
groundnut « l  N a *  | M . mm W i|  M tM ain lr a n l. flMjr 
m  M iu r  y wi m  a n  m  m m i i m  «u m  o f m  moa 
altar ftvw alttU a la p a a ia W  H U nM  la  Si H im  t t u  
Mm£ ot  tko i iH w n lil  fta tM l (J o iiiffio , 1968).

m  Im m n  lav la lr a f Murk I—Ia loo Or v ifiliU M  
aelste, mny MT wkion mm known la  H  attU a. Bojr a n  
la m a n lv if llM »ylalH agt a ln ^ r  part o f in  loonl Slot 
raft a fla t aaallp ovniin iio. kut tkojr Srafiaal]/ kan a Imp 
•n ia a . nnong aAUMa craaa lai n  tin dorter lam a  mm 
nutrition* Ujr to n  laaliaU i than iha pan groan Mina 
law vati i n  jroong toaior M aria mm m i  <Ugo oMtlo naA 
ion twin loon fitrouo notorial (Oonon, 1964, ArraAao, 1973).

nutritionally, anny aUhla Mnfr vaplaUaa mm  m > 
on llont on or ooo of oorotono, foloto. nlnoln, iron, vitonU  0 

gnA ooloion. *aoy m o  of opai lal  inportonoo in  too promotion
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af w it M U M ii 4t vaiob ia  a M l  or m m  af MIHI twtt u  

/m r| i h l l i m  parti an la ri/  U  M M  4U m  m H i I i i .  I n n  

laaftr vagatablaa (01Y) M l i m U l l i l  m  tna MM n  f liM ito  

for v IIm Im  H i  alm anla and aa a minor m m  of p ra tiin  

afenn aaad in  h o w  M in  aaaal ag aiataraa. 9 m / aaatma 3 to 9 

par oaat prataia in  tna fra ah atata and la tu m  20 ta 49 par 

aant vhm drind. Mtaantar, t i t  prataia la  a ana Up u «b  ia  

1/riaa and t iy f lf lM ^  flmrafora t it/  ara valuatla in  aappit- 

M n tU j t i t  aninn n a li dafiaiaaaiaa af aanaala and ia  m praviM  

U a paat ain qaaUt/ af aaraal iaaad diata in  Man tna m m  m p  

na ItflHMn im  9 m / aaj ta aatan na fra  an toana, parUaulnrl/ 

Hm jraanc tandar  laaraa, or m  a paainrad fast attalnad t r  

M  dr/lag and/av anakiac ( t a n ,  19*4).

IMLJI— U U llt  H i n t
l a  adit* M Y  raat* D m  lamia of aaat plnnta na 

aaaaataa* aaaat patata, aalaaaata M i  nan/ atnara ta n aariat/ 

af iiffnmnt t/paa af arawoatnai and wild apaalaa (dhaala/ aai 

Xavio, 19*9). ftrtaaaira wart M a  taaa d a m  an anaaatn Uaaaa, 

allion M M  atatai ta aantaln tatnaan 4 /nr rant prataia in 

fra an yauaa H a m  aai 90 ta 40 par anal prataia M m  dr lad, 

(tarra* 1904)*
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•ST aoo riaO m m i  of * aaafeor o f ooooatlal autriaata 
•aft U «li laolaot— la A lata gm iljr anOaaoaa t*a i w l l  
aatrltlaaal qaiUtr* lltfcoaiO tbara an  *14* nrU tlw a la 
taa obaaiaal aaapaaitlaa o f tha ooaaoaljr oao4 alibi* taMattaa, 
100 | o f fU lk  f  OB Mm  o f oar ptoavilly taatalo M  f .  of 
yN lala, 400*1000 o i. o f oaloiua. 20-50 oi* o f irao,
9000-10,000 ao«. o f MHTitioa,  90*100 o f. n o o r lli  o o ii o f  

190 400 aag. of o lto flo v lo . Sha protala Moaoatvatlaa la law. 

M l tooaaao o f tto  aaall aaaaats U  wbioh U a / cro la a a a o l, 

004 la  a i l  oaotarltata to  too to ta l pootola lataka to  aor 

a lfa lfla a a t ootaat  (JOaala/, 1909)* Moor 9XJf Natali oolativo)? 

k f n  oaaaato o f ooalia t o ll  vOlafc lo  baliavad to H a ll to* 
a v a ila b ility  of aalaloa, (fearliaaa and ita a a o ri, 1970). 

M ad la rly, taa a v a ila b ility  o f In a  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 factor a ( I l f  prow U a  p a l 

■aaoato af oaloiua aaa in a ,  Oaaaaaa of taa l r  vary also aoo* 

aaatratlooo (lavala* a l  19T1| 197*, 1979). * 9 iv  eoaotitata 

tto  aajar, I f  oat 90a aala, dlatajqr a oar  a a of v i t w u  a  

C ^ oaretoe*) fo r taurgax a p a r t i  o f poioataai oaiidraa 10 o * r  

lo w  lap!Oi aaaotrioe (jwvoiva aad O p * , 1 M ) .  t e a  woa o 

alpalflaaat laawaaa lo  aaoao vita * la  A a fta r faadlao to* 

irooa 9 a * r vapataMaa aoaos aadoraoar l aMO jaa aaOaal O lO ia a  

lo  AoMli Xadla (k la  aad Baddy, 1970)*



Tto M a r t  of • »  wfelo* w « t  H  I i m m  u  • l i l t ,  

dopoolo K IM  M iM ir  I t  I f  1 1 — 4 U t H a w  i t i t i  or i f t «  

NUc «m M . Jhartto* m i ,  tra « M * i t  ooatoot c M l l | «  

kM M  to  to m difiod tar i t m »  o n  raratog i m i i i .

Orati ng 4ooo ftft alto* H i oolo&ao M l I r a  f i t  rat of n r ,
t«t lOM fl llfllflO M tll t0« M IH tt0111100 Of OOOt Of tH  
vltu lM  (BrateMUM t l A  2ooooo it  turetorat on
not m u ,  bat M ff t i i  ooU lo loot to o great n Uat, 
(gorabutathra || tfTf). io n ot oo 90-70 for ooot of tto 
ara ratio ooft4 ralgiaaUp poo ooot rap to dootroyd  tr too tot* 
tOOtltral too—-to 14 oootlog ratted*. iftor ooot lag, the 
ofttoflralo, foloto rad ooorat lo ooli lovolo rap to nip on 
tou t to ora raur of tra oraimto raigUaUp poo ooot. norat og 
•odor jgrorarao drae aot m m  to rat I Ip ttora loorao. OtraUto. 
log o il ttora fort ora, toraoopttra of 90 g• of row AT por top 
tp o pmiOool utUJd, ora ynrUo opprralratolp 190-900 tg*, 
raloira. 4-10 og. ixoa, 100A.9000 aog. ooffotoao', 19-40 rag. 
ftlotooq 90-190 oog. v iM k v ia  rad 19-90 og* oooratlo raid, 
Wmm raorato to ooataltato traaodo raotlag a oraoldiiatlo 
pnparilra of tra drair ara4o fra ttora ootrlooto (o— ,
1947 loo o lt).
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null Mm ilM fU n u  oam mm

• f teo  i u r t im U iM  • ! ih t ir  « •  la  Hw i w  it a ta ,

9 » t t « i k r l r  i s  Kw M i l  m u  o f  t e t a la p lt i a o u tr la a , la  

• a  fla k  o f  I r t t a i H i j  k o t a r U l ia t e a t la u  « U  paaaatlla  

la te o to t io a o , lu lk  w ill  a o l paw  u j  p a r t lu a  la  Ik i ffa k la i 

o f  1 1 1 ,  « l a u  « h n  la  a u U A u a lla  < r t i i i p  la  v a la u  a f t u  

oook U c ( t e n i a  MBA W n a i u ,  1 W . Lot A t ) .

m u M L a i i f i  m i
J a a f t o t l  l l t e i

ON of tte aojor pate f t  la  1ST la  tte dial

la  tte atraai foot tellofo  aaA paaJaAloaa teM tr  im p  m a l  
oo— aaltlao i p t e t  M l* tear a n  k o lla te  to fea a m lt e H  
foaia foo lafaato, olllte aa aal avia owpaotoot aad aotolag 
— a . ter mm a— Haaol to to te M *  tea la vklok paol l of toa 

tte la u a a f to jaateolataatiaal apaat. la ate I Mao, UV am 
oaaaliaml to to 'aaa j— atigo* teaia. t o  oat tag tte aattea 
m r l l i t  tte autrtUooal laalltloo  o f I f ,  oooplot A te  4o- 
— aam tloa of aaltabla oooipto, la paatepa tte aoot lapoataat 

atop to te  tatea to aate tea aaaapt W  (Ooooa, 1 * 7 , teateaa

1f7J>.



•» fa—lfoto Mtotlw to to* oorto— til w ilufM l 
IW I I m  « f  nlM tvltiM  omoos ohlld—a U  M ia  U m  I s  — U p  

Mr nrt m tiin i  MtrlaiWIM food*. Xho —trill— 1 
atotM Ml —with of H&lliM oould to iapro—d ooooldorabl/ 
If - M W m m  jpanaalad to food thill ihlllioi thi roqolro i 
«aatltlM  of ooi—3Mlhj—  ■lotiiioo —do from tho loll—no— 
foodo m lk lli i  m u Im u M  with 01*.

M r i l t r  ood high ooot Iw n  — ohihitod tho oido ooo of 

M lM l food a h r joopM t is  tho low oooo— to l m l i *  f o i  

t e l  ottoapto hoot M m  moAo h r N it a a l warta ri  to a tiU a o  

photoia n a h  fhodo o f ploat M g l i  ante oo o i l  oood ooolo ood 

hfM O O  oo OOppiOOOOt to  tho pooh dioto  00*10HOP i h r OhiM iOh 

(■Ad. A O . 1 * 1 , JUS  19M a a l J— lo l  | |  ^  1 * 7 ).

J om— M o of dlffoooot trpoo of f — aolotioo of low ooot 
food af t— 0 do— lopod la oo— 1 doooloplig 00—to loop— 
H i m  h r HoMroo, ood h t e h lig  (1971) —  oado*.

1* Moo art oo do—lopod la  flootMola ia 0— 1
OMrloo to ood Oh a otopM oor—1 with tho oddttl— 
o f —oototlo pootoio OOOOOOtMtO.
•hap— ot—• pood— 0 id Aloorto ho—< — oh—t ood 
hi# oo— to— of fhaaa— I —— ood 2—til ohioh 
po—Ido —ot of tho photo to with a — 11 poMoato— of —ia milk powdoo.

t
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3 . *flbffb ' it ittiifU wbloh l i  a M o i  I f  n i m I  
(ubiat) u 4  a 1 U 1  (oblob poa) with tbo oddltloa 
o f tha T M ita tti in t i U  >- m m »  (a o / fla w )
M i • MkU m « (9 par Mat) «f M a i okia alia.

4. Ml»4bar &a M ia  waioa &a a I M  of parboilod 
vtMl (M m  «*aat), aiiUa graaaiaot floor aaA 
aad okia a lii poudor. fti pro to la of tbo food 4a 
•Mot 20-22 par Mat 1M protola iffioioao/ Ratio 
la about 1.1 • t.O (fjroal* 1973). Mo to obortooo 
of ailfe powlar. 4% boo Moa b m >t«l tfeat Hm u  
f M  flaav could M oood ao a Mbotltuto, lalabor 
aa pMgatol ourroatl/ boo tbo foilooloj •aapoai- 
tloat 70 par Mat jo r lilM  Moat, if  poa ooat 
odlblo crouadaut floor aaA 19 poa ooat o«r Maa 
floor.

3. OM MpplioA M U U  fMa M i 4a a blood of a oooa 
(49 par ooat) do fa t tod aopa (29 par ooat) aad obla 
allk poodor (9 par M at).

Apart fM a M io a tlfia  ooaoldoratloao, ioportod fooda 

Maa ra rlo M  M ttloM obo liko OMt of Maaaport* aMrojO ood 

d ia trlb o tio a . Mooaiiag to  to p a M i (1979) Abor t  4a ao aajor 

pMblaa o f aalaatrltioa  4a tM  aoaafy oblob aaaaot M  oolrod 

I f  la M lly  oral lab la f ooda.

A onltabla M iaal  ■ fry* * -4 If a ir Mao ao obpplaaoat 

M a li M lp  to  oaM op tM  daflalaaolM  of aatrlaaM  4a tM  

aalatlag dloto of oobool obi Mm b  (Copalaa, 1973)* M m  

OMw iM glai roports boro oootpod f r a  M o m  offOrto 4a tbio 

dirootioa C aotltiioar, i f  &  1949) abaoad tM t 4oUjr oapplo 

■oat of 99 « .  of pro to la  food Mood oa 4 i2 it blood of 

jrM odaot. Modal p o t  ood ooaoao flooro brought aboat a
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toljtolr r ta ilflu rt iatMMi la ttoa irartk mA m m u n i I 
•tataa mt atoll— a. —a toM i l i l t  i - w n  toy tto alUtoM  
M  Aafialaat la pritoU, vltoaU A totoA itta fk fla
vtoa* acaparad wfttt ttoa alla—a—a — — — AH toy tto I0m .

lto ja w  f t  ftl O ftt) iw liH K  a fM iln  trial with 
i  M H  total «Mll • tola— af « n * l  gtolai, lacuna aaads, 
toil tod  f i t ,  Itoiaf iN t lli  totoA latltotot plant protolaa.
9 »  H a i t i  i f  tola tojrto M i p n to U  a litow  i f t w l  to U  

v it t  that af s ilk  jthtolh.

to a U H f tto la p ittw i tof to lf to U m t, tto 
Hvanatot to—• at— a—I ttoa —at a* —  la itl fada wit* 
a lap la p— aaaal—, la p lk  « f toiac |— ft—I tor ttoa f i l l ip

toaaa, a ttU a la i 1— 1— a—  p t it o lM lt o  a—  i i  to 

ctfltot a tap ito f h l f U > |  ttoa pvatoata p p . ttoa aala a w a a  

i f  paatala tarn anato atoM aatt—  a—  ttoa — la , la fia ia , 

o l la a d  — tola, la d  protalaa, yaaat a—  la a to td  plant 

p e ta ls .1-, (totolsato—  a—  tors— a lt I940p to f—  tot a l, 1 W | 

toaclatwr || s i  W  totoA Xadanr totoA to— toaj, Iffl —to—t 
l l l i  1993).

Taaloua htoda tot p—talto toUrta—a h—  to—• fto—alat— 
—A —  toaatai la aa——1 la to—at art aa ta M U . —at tof 
ttoa— 1— aaat ———tola pvdata —wt—aa toaaa ynpard



)gr m u  f  tears « 4  la w te rtM  salats! alas tte oaot of 
torn fU s l psoAaot assttet olaitar U ttet of mm otepta foots 
(tarlkaatia sal >h i1h , I960, Qupta, 1*72). IM Im  M U M  
sat taslag mm test iter iw s  at « a  Ooatsal Vast teoteolottaal 
RssstfsS Institute (JV91), tettaaal teatltuts of tetsitloa 
(VS) sat S i  orJaasSiliaoBa S at teteass Ooltefs teas stews 
ttet law asst soQtteHs foot alxtuxoo stetalataj atoquato 
as swots of psatela of ftir l|  lt|h Mslsylswl ftluo as* quits 
ofteotiwo la a m a to y  tte past  tea o f aalsstritloa (Jteaaltev 
11 P i, HW. teateta tew p ip i , 1964. Msaala U fti* 1966. 
teiistox §x li*  W ,  ISwsaaas p ip i , 1969, Itas loss tte ■ || H  
1970. tesatas ate te s ta , 1971 sal Oapalm U  p i, 1979).

ariteatia sad tepsloa (1960) fa— late! psotoU 
alxturoa wits b a p U fm  floss, p o a is it  floss ate osoaso 
floss la T tfte s  psopostioas so a sapplssoot ter otildsoa 
oafftslag fs  si Swaotisstos. taslsr p i p i (I960) astte ttet 
tte vagatatlo psotela aixtuvss woso pate sap* teas ate to pots 
fla ts. iso tola foots teost oa Steals o f jr iia ia t , orpatoao 
ate staaao fists site  a psotoia oasts at tetwooa 49 te te 90s o 
ooat wtsa tet at 16 90s sate isvol woso as offtstU s so tela 
■ilk powftss la  pssMtlaa prate la  sate (telteaasasttr || l i  
i960), teaftol || p i (1964) saptette tea offtstU sasss o f low



flours fortified  withleagel gna, aa/aboaa and mi 
UaltU | u i u  ilU f  oa wtaaed U fa ta . K M lU ittM  rt t l  
(1970) tooted t  protoia food alxturo ton * on groundnut seal, 
eeaaas n a l aai hereegroai oa proaohool ohildroa. Tho ia- 
•Nuaa la  helfht, « i| M  aad haoaoglebln 1m l  o f tho children 
receiving tho tloa l m m  slgn lfloaatl/ higher than those of 
the ooatrol group. Hm m m  £ i §& (19( 9) peeved that the 
hie ode o f ve go table pare tela mixture wore as offhotiTo as etia 
■ilk la  treatiag Kwashiorkor. when pre-school children, 
aafforlag fie e  Xmahlerker eeie treated with a blend of aoje 
fleer, pea aat flour and eesaae flew * thejr showed higher 
digeetlbilltjr (7S.3 per w et) aad nitrogen retaatloa (56.89) 
than aareal ohildroa. 1  oovoa aonth feeding tr ia l with 
greoadaat protein loo Into aad beagal gran fleer eepplrmeted 
with vitaalns aad alaeralo hare been conducted bp Dun f t  
(19(d) aelag children 1-5 jeere of ago* eighteen ehlldrea 
received tho aapplemat aat eighteen ethers served ae 
'con tro ls '. A elgalfleaat laaream was aooa la the height 
of the ehlldrea ea the paste la feed sappleasat ooaparsd te aa 
lseealerie ooatrol creep. Mmm || | i (19(d) reported a feel­
ing tr ia l oonduotad ea the pmeehoel ehlldrea with a blead of 
ground sat poreta la  leelate aad baapU graa flour known so I.p.P . 
ita tistioa .il/ sigaifisant dafsrsooss la bslghte aai weights 
were soea la  the exporlaeatal ehlMiea ever the seahrel



oapp— oat to  N m li  m  sopor—  t o t  too M M ittol 
•H I o— ooit&oa o f p m p w  « i  —p in tlr i with t o n  h -  
pov—  for ottor — tow  o f t o  ttH tr M n o w  fualljr. A  

pro to la irlah a llto w  o f u n t o ] *  food* n a a tiH I o f 47 par 
n o t - t o it o K  t o *  poao, 99 por m t  i t o t o t  w a w  flow , 
19 po* t o l l  toot to*WOwi t o  fa t a—  t o a  fla t*  t o  I t  
to* ooot proto la  woo 9— 1— 4 hgr I— t o i l  ato % « t o t t  
(19*6). too — ta lk  protoia aisturo p m  t o l l  acooptoi aai 
to lira  tod I f  lafaata —  foolla g  tv la lo roaultod la  wolght 
U im m o  aad rotoatloa o f altrogoa.

to—  || || (1999) o ta tlii too tot protoia atlllaa- 
t&oa o f ah lafaat foot ••atolain* 799 o f pkat protoia ato 109 
o f toU it protoia ato foato that too tot tootoU VUUoatloa 
( l .f .9 .)  —  oo— satlo to that o f too ftooala ha—  oa 
haftolo toll*  a— la« tolalo with —  lafaata h—  ototo 
that looorp— Uoo o f a—  tahto — tola —  u  tool* Ototo
— a—  a tout a to—  it to p ............ la  tholr growth —  gO toal

hoalto, (t— laothoo 19«0). t o —  —  —  (1971)
— aatoatol too offloaor of a wooolai  alxturo ha—  m  — oo- 
f i r — ii m no toil f  tour to — oahool tolll roi. JO— la 
l l  I I  Ofn ) »n a n i to lafaat totOloc trial alto a —  olog 
f—  o— l— at. A woaolog f—  ■— Uaoat —  too oapp— oat



fwrtiflsi wUI ■rtfclu il m m  M H I »  fTMpa of H iM m  
•frt i l l  M i l l  H  p v i l l  M  tfclri t* M l i M r t w  If Ia U |  

n l i l N , its i  piriad i f  m i yM « 4 M rtHl group i f  tkil- 
4 m  m m  «lM i m  h h I i f  *  silk fa t . Ml
AiffMsiMi la M u lti « 4  m UMi  i f  t i  M&Mm i  m m  
W i n  fs«4 M l  M ill ( i t l l  tM Bill fooi M M  l«t if 

ststistisni i lji l  f  1 n i i  HIM I n  «*i k M U M i bm 
(1972) I M A  p u n t  final %• It • ft id asppltstat to lain 

tit prM la 3 m l  if various ipntil foods far food tig u -  

Hitt. M M t pit toil IsoUt# o on taint ti n t  90 par tilt 
pritola m A is fn t  IN « flM t, M i l l  H  (1975) km  
M ln tN  tM M il H U H  i f  n p p l w t U i  t M  Mm  IH ti i f  
pM—Mol M U M  will • lif t  Ml It prsMia nlxtors MmA M 

W t ,  grouadiat, Btngal g*m, sugar tM 4*7 MM silk.

M t t a i  (1971) IM iN It li  I  I H M  M i l l  M l l  p trliA  

of am im v  w ill tM  l— a lljr m i  M ils  I n  tost p rottis  M M  

fM A M  th t pM —I f  1 M iMrow i f  1-9 | M I  A H jU fllM t 
| M I> H  MS M M  is  tM  M glM  M  M U Itt i f  tM  M iXAvH 

M  with t i l  infant food M  tM  I M t ll l  tfciMrs*. Olp tl n  

(1972) MA d tttls p id , ♦%»At— liiA sixtuxs* Mstd sa M a t ,  

CM M AM t M i grata M M .

M at t i l  m i  sf W jttn U s  p itta la  a ix tm t M i M m  

M t M s it il j  iMAMA firm  i i f f l i t i i  M l | i l i  in  M m  s f t M ii  

•tfftM sr in  p iM itlig  fM rt/ a h ilA M .



ft

B vtai U li H m H  roooaroa i n  i H m l  * taw* 
ttaoup* in  9tart p « U M  « n  • fo n U t iii ipp m n  to tta 
d T o lo f  at o f aipfcljr r t r t H w  f u l  produota, particularly 
u m | n i m I  g n la i tad U p —  which tN  — • oo—only H P  
— n  |p tta p w l  — jorlty  of tta world popotatloa. f i l l  
ip fO M l COUM ta W U ltaM  M pOOOtlO fort I f l*\t I'M. W tlf 
Bo too mod tataou (19*4) tpMftad ttat a atn la  of —lta 
ta — n —  of tta aoooooloo —f t  p n ,  O f — I , ta i t  
olpmlfia—tly  Mptar lyoiao —d tryptoptao ooatawt t t a  tta 
i i t a l  —lta .

ta tta a—  a* tatta-T  —&m  p M  — la—  ta tta 
ootarttal — 1—  M id i, lpotao M l  ta» taoo aohta—d
Ip ita rtl— tta ao—oatrotl— o f p it ta  1 ooluhlo pro Mao —i  
lio m o lo f tta oo—ootrutloa of aotl— OjdxoPido proto la  
frootioa M in  ta rtatar ta tta f  aataa —Ido opoolfiod 
M m . fta frt -ff p m  oo— d a roduotloa la  tta oalaa M il 
Vr—1-r MIMf tatap ta hlph oo—  atrotl— ta ior—1 aolao 
protola, ta —ooolatad with tta 1— proto la quality of aortal 
Malta M l lta d—olap—at o f Jollopro duo ta aUota dofioio—/• 
(Ilea ata tap* 19YI» ta— oal c l  ftl» 1 fH ). ta tar— o f 
0Ptain gaol H lM , npatta f  aolao t a  a ilolop lta l Voluo of 
ft  oad 71 par aaat la  taa— otalta oad ohiidroo r—jaotltaly*
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M  •■*■■■! u  m  jaatafta with «  M tM  « f  I f  |M  « « l  fM
• * ilte 9 M i B ilk With 00 ptr o u t  f «  ih i l im t  (h M M l

U l l  ^  M i X iw c f t i l l  1971).

Si M U »i attoaU M  h u  Mm  j>«14 »• tM  t y w i w i t  
Mf ffoM M  quality tlrw fk  IM  u «  o f j p i f  t  M l 
p a n ,  M M  o f M ill  M m  Mm  U o itfiw M I UM  Mm i UM 
M M M iM t aal Mm m i m M I laM id 11—  a* p r o m i s i n g  hyfcrUa, 
( AnalaattM  || 19C9). Ml 1 H i l l  M ii/a ia  Mm — f — ■»
— Itaa « n  f«M l 1  — M il 100 f i t  H  a—  IjrolM 
M l 10 pM Mint MM  M wM pM i IM l Mm I* aoranl v in iM . 
9 m —  «p i| M 4 im p m IIm  n l r  M M i. M « m  M l m a t  
MM m Mm M la  1971. » m nutritional oaporiaaltr •* tha 
(M um 1 — tM  n—p m itt Mia M ia m M IU i M I f t —  Mm —  

pnaattva tarlala a— la i 1  *»ta , afcia— a «M  yaaag
a ll M a il (M a a a l 7—  laa H  1  H la a lt— » IIW ). Mm 
M l i f  mujiM 1T - « ■  aai aMraal m I «  aa 4a M— I a it H a  
aat f t  H in t Mrlala waaa M  1  la  9*90 1  1.M  m p M U w ljr, 
< »tM  t i  t l»  « w » ). j—» » — *r  • * «*  » < m  «M *iM
MM M an V at . . M 't  MUM JM»*»la la awaaaaUa « m  allk ,
la  M a a  1  «a l«M  « H  (M il—  1 n—  la« H a aa jjrla n lt— , 

19T3. Mwalantlaa U i l  1971)*
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Triing m in  itm tk—  i  him  ip —— Mmutoitiea.
14 IMM (1971) M  ttt l in  m m i  af

9 l -  1 M in  nm m ir t n  to t o t  i f  er«laarj m In  
Ml  M n r»> »to protein n lM  i f  4 n «  f  aaiae mm *  per to* 
to to 90 pM M l  o f Mat o f allk to Olark (1966). me 
• fflilM t  « f <4 n n  t Mia* far retool 11 to tin* aateramrleka* 
M iM m  wee proved to ikratoa (1971). ferpetoa* fj| ^  (1968) 
tore repeated too m w w y  of o il Urea free adeaaee* atofta 
o f aelautritlea, 6m  »a|ue t aaiae eae fed la traditional 
i i atoa. Olaak fi, |& (1968) aaaiiifftii a aitraflaa to leave eto*/ 
Mitt els /MAC atelta eklak stowed M l  a totol intake o f 
900 to 990 flam  o f ^ m * "! aaiae aw adequate far aitraflaa 
aqalUteiaa. Qaly toe atoilaa tore toea repeated la 14*la oa 
Ito are af %ataa 7 aaiae la lamaa fie*  la* trial*, toaalaaltoa 
(1971) toe * a ear ito* a tria l la jraaa* ohiUran near 8*141. 
n*n*rea aka ware fa* with C**!— T aaiae 0 ke* 8*1—1 aaao 
wel**l then ehUArea eke flit t—lr protein throe** ekia allk. 
at HI* (1974) k ell a leal tria l weeaaiertokea in wkiek 
Upagai T aaiae ear fa* to aklUaaa eaf ferla* Area feaakleaker. 
Me reealto iailanto* that q*a|a*-I aaiaa am awa— ealklly 
rapleae ether waflatoMa faaia ekiak her# a* fir  toea aee* la 
the tree leant af iretela k lartt Jtotoetritlea.



4*

m  totoiU i

1 MI ooj to 200 allUoo pupk vltl im  tofloloooy 
U tH nvM t«Ur. If iWi dofloianoy is of Motor/ cri|U« 
«MN m l to t U naa toot oft ooooool Motor/ ol toot loo 
ooioto. Mult M I  M l  M O M  to M U  kart o Motor/ im  
lstoto of otoot It ashlar* to loftop/, o mmb olrowMorltod 
pWtM oxloto atom too Main outstrips Mo lroo sooortoo 
oftor M  aootoog Mo Motor/ lroo lo uouoil/ vary llo ltil 
t o  to tor low lroo ototoat of alto oat too aootolotto 
oiMuoto « f ottor foots loots tod (4mA, 15671 Apto iff%).

tora A ofloiooo/ atr to doflood u  o aoaoor oppiioat* 
to too M lv l t o l  outjoot oad/aar to too popolotloa at t o # «  
M a rk  la  too loMoiOool lo dofiaoi oo o iooooooo la  toao* 
gloM o oooMatrotloo to low tot /A /slologlo ooao, I.**, o 
totoooolra to low too fevol, foaal to n  toon  lo  oo ItoltotU a 
oa toaofloM a a/otOaala, (VM/M6 197*). to too post, AAfffU 
QO It loo ton  arioso ty ottooptloc firs t to f oot I f /  oooalo 
ootjooto, oaA tooo to AotoaoUt too ooooo o f tools ooooalo 
too protloa lo  toot i t  lo  oot poos it  lo to Aotorotoo toaoo lt 
lo  o | im  lodlrlduol tr  dttorolooUoa o f t— a lttlo  n oooo 
M ttloo too ooo of oo ort lt oory out-off polot for too 
to o t llt fn  valuo U u N t too Mrao* ovoolop totoooo ooraol ooA 
a to n a l voMoo, (MQ/Voo, 197*). too ouly dlroot wo/ to
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lirn tifr  aaaala in IN  ia llv lla tl m hjttt U
to adalalotar in n  a i  Itn ia iw  vtoltav H i U m lr t f  im l
in  i m h h ,  (ftm r t i  &i» i9 «t).

9 m 4«Motion o f truo iron H flo l inay aon la appro*ene4 
only lferw|h an enanlattloa o f anpisatad boon narrow or igr 
9 m aanlm tlia o f iron aHaorpt loa, i Mann Ho H anytin i 
H im  n noolyronal m latlaaoblp to Iron at enoa, b ln  || n l 
(1948). It Hu ananaUr H oi aufgaotod Hat Oabalt a boar 
ption nay Hi aanfHl for Ha Oataotioa o f iron Aepiatian alnoo 
ainoa 1% pun Main iron aHaorptlaa, (JovHIn f t  Hi W  )•

Iron Haflnionny am Ha 1M at i f  lad at tnroo livola 
(WJ/fA6i 1971)* Hi Hm firs t oatagary am ia U rlte la  Mm 
Hava lop Ho tod iroa at aria Hot ao amain and u  aHnornalitjr in 
otHar laboratory pam utua m  iron daflaiaaay* Hi tao oooonft 
aatagary u o  in iiviioala  witn ir u  i ofioiaat orytHropolaoia 
whom dofioionoy in idoat i f  labia Hr >aH oratory aaaoar a—ato 
o f taaafarrin aatoratlaa, rad-oou pritaparpHyrin nai m i m il 
Indiana. H m  nay Ha aarnal ar only allgfctly dtpraaaad. ft  
tHo tnird as to gory am Hm Individuals wHa Ham Iran dafiolonU 
and n dntaatabio aamla Haiai tHaaa tiros o a f aarloa am 
flodo fmn too litaratura H al about 904 o f asostrusting
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n a n  te n  iron I f  por MM I t M I H I w i  Myw
tllllllllll Mi oMM 7 fM M l lw> ilfttlWMr 1MU,

A of Moot i f  pBV MM !*M  40fl0lMt UyUlOi
poioalo U  prognoat M M  M l  M il M l. ninoo M M l in *  
atorno «M zo<|aUrod U  pMgmnoy i f  iMO U lU iM F  io to to 
nvolAod(«K^fAO 1949, Cook U l i  W ) .  Mo nnjar 1 *  of 
infanta Mm  no Um  atom a, Moot  90 poo ooot Mm  1m .
4of laiont orjrt nropoioo in, Mi I f poo ooot Mm I r a  iofloionojr 
IIM ll i f  M OUpplOOMtO OM poovftAot. Aonnl o n , t j  0M> 
tra il, raroly Mm  iron iofloloM Pt ooMlntont with tfcoir 
M — aMl tM  talanoo.

MM nutritional io flo  loony 10000!■ in M14 oM Mom  
00 ttM tifla lto  M M l  IM ooi M o w , oMo
M U  iron 4of loloony a m m  la in oom oo , 000000 oM potontially

M U fM fooatljr*

Muraot t t om of tin groan loafy Togntntloo in  on 
0000 Hoot o our no o f iron no polio mo i  tjr ito nigh Iron o on toot 
<19.9 M /1003O (X.0.JIJU 1944). Moorrloon (1994)
tMt croon lm t$ mgatatlaa faro om of Mo tnroo olnoaoo of 
pnntnotlTo fOodo. lo r  non rind in oioorol olooonto oM 
▼itan lao union om  looting in oomni pnlai*
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m M N N  Of AM  tta |NM JN^r oofitoAlOO IN  
NrtMMlr I ̂  T in t  SAM t t v  NN UN  M flM lN  M i
• M lk lli  t h m iN n t  I N  f i t f ,  ( * M  MA M M #  *9f?)* !•  

h l^ M t  H im  NT f i p l l i  m U  «•  f M l  A i n n i I M i m in i  
pN lM tab M N  M i k fM I*  N i N  !■  M f  N M N N  «A N  A M  

iN N lt lM t  M oooao J W II lO ljT  N p t f t M lI OM N f  1A IN  

p lrtto  M U  o n tM t . A rt N q r N n  • U p  M l  o f M -  

U n  ( M U  M i J M w N N l, 1999).

4MMAM IN  OMM An m om  wAOXO IttflN  M i l  IN  
IN  i N A  M i  M i p m  Im tf  f— itoAloo am n t u  oal/ 
i l  M U  « m N  (f A. 3 1994, AMOK 19U). Imoo tN lf  
i i q m iIAn  o f N ofr N p N M n  u i  jM o til Aa n i  m u  
tNroapi n i p  pm U la nutrition oiuootloa p io m ra i. AI- 
AAomh p n i  k iir  n p U I m  ooataia a law f r o ii l ip  of 
m Ui Wi  Ana, p i  N tt for talk, tbop Am lik a i  n n

M UaM a Am  AOm  HNv fooio (3ara>, 19*4, '-----“—  ||
Al» 19*7).

1919 Nm N P N N  IN I WQl llM lN tlll 
o f  n in N N i  to ooAool o t t U M  IN  ilp A fllu lljr  laorooooi 
N »i» Nu h l t o  i w toot,  Apart AM  tAoir Am  m in t  
■MBMta «NNU on oxoo 1 Nat oourooo o f M H lm i mem
tio prioNro—  o f ritual* A, oat fo lio  *14( h u « -  u i  
■m n U i  o o li, aai fo lio  oo ii ooatoato* Bn fo lio  oM oootoat 
■Uat to aootl/ loot io r ln  too h iMn  p n a
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— IT

T t f U  a -  H iiii»
▼itaala A Aafloloaogr la one of tfco aoat Aoauototlac 

prtU i hnlM  m l t o i  la M ia . 9m goaorol offOot af 
fIM la  1 Aaf to loo t/ la  9 1 Mfcnl  la la y lm il  of srowth.
9m m n  apaalfla affaoto tn  m m  u  tte ayt 1a toa fa n  af 
aaroala o f tat ooajaaatlvo aaA li t  at'a apato Altoto apoto 
I m  fern m aHi t  9 9  la ftva to 11 par ooat of oBllAraa la 
Jaal t an  aaA Aootaaa M ia  (Stpatoii I ff?  aaA Jaaalxo ||
w r  )•

vaoAa aaatilalai f of anaA vltaala A ora awpaaaltt a l  
ta/oaA 9m aaoo* af 1 9  yaw. Ammo IkaaMaa AorlvoA fa n  
plMIt fooda aaoAa to M 9m 9 9 1  aouaoo o f aitaala A  la 9m 
Alai af aoajr japalatlaa «vaa#a la  M ilo, (Boo aaA Boo, 1970). 
BMaafoaa, 9m afflaoagr af oBaaap llaa aaA atlUoottaa af 
aaaataaa f m  tBa aaaatatla aaaaoaa fcaaaaaa Important. tto 
■oat rotloaol aattoA Aar 9M aaatval aaA paaaaatloa of 
altm la A At fla t tap/ Aa tBa lapaaaaaaat o f Alata ttoraait 
l i t l i f i f f  af aaaataaa rio t ftoAo aaab ao aorrota, groom Jaofy 
vafH 9B a aaA /allow ftalto*

9m 9raa altaala A aolaa of-to* atgataBlaa Aayaaft aa 
ttala 111*11 aaA tata aaaataaa eaatn ta  oaf 9mla oaallaM lltr 
ta 9M M y . 2t la aaaaatla l, thoaafora to kaaa 9m taaa



T itM ll A M ttfllr  rf M TttlM ill |M M I U  U i I n U , 
to order •• m m m  M alt w t o  m  a aooroo o f  r i  too to a. 
Oarreta, — w t t o ,  p*W *« i i t o p i  I«Uoo y unplU ,
AyTlOOtO O* 0*1000* AM •oyooioUjr vito to u tito o i,

to Moot o f too to loAoo otoi loo to aaa only too total 
oarotoao o proooot to tot t a p t o k  food iw n n  lom  tooo 
aoaouaod. a fo r  tofootlgatavo t o o  oototoaotoi toool 
oarotoAoli oAorotloa wAloA, ooooodlog to t o p t o i  U I to jlto  
(1f9C)t to a oooaon aooroo o f error. Ykirtoeraoro, to ooao 
ooooe oarotooo&d ostratloa firoo too flfitoo oof tooo toea 1a- 
ooaptoto (to a fta u  oad fu jita , I93t). 2% to aloe f o t o lk
toot too ootlro oAonnt o f too MologlQAlly ootftto oarotoaoldo 
MM Aloo to&ttoUf oactraotod tooo too foot lr  too jarooodupo 
ooot/ U to o lto p v  and fladp, f|H )« anotoor probloa to too 
to u t lot ourotenold a o ^ a u ip  o f ooOf oooooa foototofto to 
ottU  oatoooo (to tom a. l i f t ) .

to lofoaraotloA too toon royortot on too olorotlologloal 
tlotroitloo of too torotoaoo to too iaotro» lalootlaal traet.
So 19T0.  too and too ooyaaatot too f̂eoal flfn a to  oo a 
etoooaOogropAlo oolooa ont fount toote that wore not to too 
oaroOono ooorooo fod. toor oonootod toot toooo oonyoaote 
opr tore toed fOooot lr  too totootlaol tootorlo.



•M INiao aai Bao Os?0) hm n h v m  tn  IkIn m  
to K m I  M ilW iU fo p at loa HM k m  la tm lM  lai~
tlaUjr. Si U iiv  ft t il  fM y  four / om i niIm  t itl ̂
iMM low U M  i In tM  19. N i 41 imI H  fiv  n H  of Mi 
total aantaaoa te a  M i attM w p M S i, oareot, papaya 
M i maooaM voopootlvoljr. M i ItfTMaama appoorol to to 
so3ato* to Mo aaaaat o f JToasotoao aai poooltl/ Mo fllo r 
ooatoat o f Mo f io io f  ffo . M y aaloalatod MM 203c of Mo 
total oarotoaoo la oanroto m m  jU tfotm * M Mo aoooai 
otair. f«M  aoiox-aoaxlwBod p*o-ao*ool • U lM i atoortod 73* 
Of Mo tita l oatotoMa aM 70* of t f  Moasotoao froa 50s. 
i f  aawoaoM (Lola aad M ily, W ) .

A aaator i f  U n iU «it«a  MM MpNrtoi Mat f*o- 
vltaaia A atooxpUoa tapooUUjr Mas oam M , la liN otly 
yaoportlooal to taitlaM  also JDpooIa aai TUrtaaoa (109), 
faa M l 0944), M ala (1947), M i M i  aai MMslato, 
0949), Mao aaft fa ta , (1949), M i M M H 1 (1947) aonootoi 
Mat aMMitUa of Mo oasMoao tsm  MfOtailM la paaoltlo 
•air afto* Mo toatMatlaa of Mo MgaMla M il aoaMaaM, 
a i m H U  0 0 7 ), OiMlalai Mat OosaMM fr a  *m  oaxroto 
M aookoi aplaaot too M M  OfSallr «U .|  Mitooa aai 
■oMaasi (1941) sapMtai ttat oookfM HMWMM oaaotNN 
atooaptlaa fr a  tott oast o f  aai ^UlioM aai
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•natO ft lk a  (1947) IMal 1M  tt in  m i M l i l ft— ■  I*
toa lu im m  M ill « f  ta rn i w i i i ,  i m u  «  m .

(1947) aa« ftltaM C (1990) U f O* OM  t o  f —
tofa Of IM lIm  lla w M  MM iM N H lr fp m t la aol 4e H i
HMM tm n «. *0a M i l  fag/ vm  im p  (1907) iw im l 
40a f — H i o f 4m rtrttai m 40a O ip lr t  it a ir jlln * of 
m r t m  la o il f i r m .  1994, 9m *4 to ion aat loamy la, 
1999, 4140, 1940, OlflMt, 1940, MM |1 *1, 1941, O l M m , 
1940, JUola, 1949a Mm m i Brito, 1949, ImfmOi oaA 
F iji to, 1990), 70a 77 m IJm H atoartal t9 4o 99 fair ou t o f 
40a M i l  tamo, lacu ltaM  of 40a o|a of 40a ito)H la , 
Onrotom la  o il f yaiiH  4o 0a aoro n a lU r o0oar9*4 40m 
fiuratam firm fagataOla aaaorooa. 9m oa« 9m (1970) ro?ortod 
4Oat mpatalUm J-aorataaa am cooplata]/ aOmaOal by four 
adult aabjoota.

M 1944, flaaOaaa aaA hla omoolataa ooapmod 40a 
atoaaptlaa o f k to lto  jO aan lN i oat rnaiaol Or maamiag 
400 anoaat o f atota aiU fl lr  am w i l  la  40o 40—aalo  Aoot 
IgopO. fltaala  A pinm aw  aaj 0a aamaatad to  aotlaal la  
40a la tootlm l rnU  m atoa*0a< *la to n * . 9 a  aajjaata 
oOomOod 9,74 oat 14.7 pm mat o f  40a ^ e  urotom within tt  
Ooora aftm  14 mm wtotoalatoaod, oai 91 to 90 par aoot o f 40a 
aotlo ootlvltr ma la  40a O n  of /M n ito a i, tolar fO a llf 
m uaol at 14*4, a tota l of 81,9 pa* ooat o f 40o audio



90

KM » « i w m  U M i lyqpli 4«rlac Ml M l 10 ha«i« 
■1—H  i l l  *mo» (1*7) itolalitt—9 1 * 1 *  M * « l  *  
four oaijoota M l m w *  M  *  |S«9 f»* m l  of Ml 
* t i  ■ * » ! » «  MMm *  mxrnfm im* lM l 1.7
*  49.9 pat m *  *  M i M ill MmilrMNMKU Mm  |i»- 
fom d fllM&a A wao M HHiM iH, 9.7 *  99.9 9 »  *  *
MW M ill MttPllr « •  H I M *

nn— n nf t h i  u t m  tr— i r
— i

Motor? Uplla It M l >M*«1 M M m  MpiMMl !•» 
nttUUlns Mi IM H  vltm lo A m  M«| Mi t e  M l ym llM iM  
(wUomi H  t l  0997). *ma91y. Uaa U  ftl 0997) * t  
H fM ia i| | U  0999) iM iliH il MM UHMjr Ml is  M l 
im H i l  for f t la U  A attarptioa ilim  jouat * 119 —  M 
low fat M M , m piUm iIH Witt ntaaU A a *  * 1 *  MM 
*lk# * 9  aoraal plaaaa n k M . Ml tto HIM * * .  M |M* 
aattm lnfoata, Wo aaouat *  oltaaia A 1 * 1 * 9  H « *  *  
paraliol Mw oMMWt of fat a* 1 * 4  ( * *  *  ftl 1947).

* o  tjrpo of dloMuqr * 1  «gr aim lanaoam vllw ili A 
iU lt t M . 4alaal oxporiaoato eaepoot ttat aaoaMwattA 
909* aolio affoot vltaala A attltoattoa (MMa a *
4*19*0. 1994).
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ftiw il iw w tlp tiffi tum  w i«» fn  I M  l i t o f  M  
M >i»m  CHrotaaa iterptlM  la fcun■■ (Vilaaa i i  1fJT, 
Laaatardl, 1*47 art ftw guhl mad F iji* , 1999). Mn U ,
•1 a l (1958) toad 4ut tfirlM  Hjra N « M i|  tOOg. af oarrota 
■ IK  wita ttolf u n t l  Ala* M M  aaljr 9 par aaat af Ua 
aarotaao, tut a telly  *«ppteaaat af 1tf aUvt te l saiate tit 
tearptlai fa 25 par aaat ate a tm  I m k  af fete aarotaaa 
ate rltaala A la m m l rapidly.

M a il McpaxljMata iadlaata ftef katfe tea aaaaat 
(laagar || 1987) ate typa af fat tea a teatelag affaat m
aarataaa aflUaatlaa (Tfeafiw, 1994). Ĉ rataaaa ara paarly 
atlUate whaa iMlgvatlbla fkate an  iaolteod la tea dlat» 
( t e i i  19570 fealal* 1995 ate teaapaaa. 1994).

A rtaiai

Mpateatafal avliaaaa aa tea alaaa ralatlaaaMp latea* 
v lte t i  A utlUaafloa (al aarptlaa, teaaaparf ate atnafa) ^  
tea taaaflfy ate faalltr af tefuqr prataJLa tea Man raoaatly 
nvftnte ter Man 0940), Baryta ff  (1999)* Mteiana J| §1 
(1999) ate te n m a (1999). Man (1990) aanaafte teaf a r a r  
law liufea af pntala aaa aaaalf la poor aflUaatlaa af 
vlfeate A teaaaaa af tetfr lafllteatlaa af tea Urar ate tea 
aaaaaquaat datariaratlaa af ate ifeawryttw  pro aa* aaa
M 4*nv«va'a vlw  (1999) tea aafateUa pnaaaaaa teat an  
afteatte nafeaMy AapaaA aa tea AlOfaay pntala lava late ffea 
iteaUaa af tea dial*
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M 1999b aWfW  Mat M  M l
MflrtwUw if 75,000 Me TltulA A pilitUtl ta afcilAaaa 

vitb iwil-lw hat m th*lr ykM vltaala ▲ v«Hm.

fcww, Mm «m taat Ml M Mlllrtiftil, «fM mpyi— rt" 
lag «Mii 4i«ta with Mia Bin for 3 ta 5 Aaja* tha a m  
V&tMla A VllMi tat UiVWMd. 9» InvestlgHtoaro Mr* Ml 

mm If IH Ullkl mpMtf «• Aw ft aal-akaorpUon, ak- 

mhmI la n ip rt on taHu lata* (1fA1) tha/ ataasaai that 
mm wittaat vital! Ala Dm dial, pnMa npyplMMti am il  
aa ftMMMt la Da yUM atein with ▼Itwin A warm Xa 

11a Urn of Mm ahilAraa mA tat Da yk aa nlma af 

Mm talHata vita mm, vita la A at mm All aat abaaga* 
AlpalM fJL t l  (1990) aaA imao |X a l (19A») tart alao rapartAft 
a lrtk i aaparlanaaa tmm MU mA AMaa, w»p*otlv«ly,

Uyarta m  Urn afftota at ywtiU iataka m Ua 

vttliMtlM at tu ynvltaAM a am aaaflatlag* AaeaewMa- 

JaaiM aaA Mlt (1979) ftaat that faaAlng jrauag M a pratala- 

Aaa Alat tm  • a* 9 Aajra aaA aa afftaat aa tha apaalfla 

aatlwitr at latirtlaal aarataaa AlMgaaaaa. tbrlah ft ftl 

(1944) M 97 naMy «lvn, 7 ta 19 ftara at an, arjrUi 

law#la at f*ataia tmm plant aaA aafcaaX aaaraaa aai a ooaataot 
aaaoai af wltaala A nativity tat tip yaapartiaa at "yhtt 

MtaU A* aaalaA* htaat ta than aaparlaaata, tta
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plmmm Amt— —  w toM  *•** M e te  t e a  tho * ir i»  m m  givon 

t e  h lf l  | t « M i  l i f t .  aultipio w p t n i n  M l f t U  of H i  

U to H u t  ttftt tho M M  M M H M  I m l i  M a M  to H  

H ft o M M l l r  protoin flfM  M i n i  u m m i  kM  om m b  t I M U  4  

Hr K i t e  f i «  plant oourooo.

te n  o t t e  iatootigntoro t e  no* oteroo* nap afloat 
n f W inter protoin on too apparout a te rp tita  a*l u tilisa tion  
o f pro niton I no Hr ten a o. t e ln  ^  (1999) roportod that 
te la lo to r in g  ten toaa-rlah  pnln n il (19*900 0  daily) taro* 

night t lin te o o  in  3 to 19 yaara old, Tudonaalan hoyu. Aftor 
tvnataant, tkoir norun ritanin  A Moo la worn tho n m  a« thou  
o f Mom roooiolag 2,000 I«9« vitae la  a Anotato (900 Ma rotlaol) 

and *1* not inomaoo t e n  2 g. akin cllk A licgraa  tody Might 
ooro addod to tH  onporiaontal d itto . Aron $ o a l oarotoao 
onorotlon and anna Oarotoao and vitaain  A valuta, teobotta  
(1f99) ten d  that* add lag protoia in  t e  t e a  n f t e  t e a ailk  
to tho d itto  n f tin  naranl pro adolnooant g ir l* , • to 11 ftnan 
nld, had no n ft e t  an thoir ntilinntian o f 9,9000A g. torotaaa 
t e a  oooot pot«too a. Moo at data nf Inin and i nday 09T0) 
a lto anggaat t t e  a a il*  dognao o f Jaotolja>aalaxlo-nalaa tritioa  
t e a  not lnpolr oarotoao atoorptioa. M otoln iatako t e  a 
Moo at offoot on lntootinal protola fcloayathoal* nad ton 
intootlanl oa a yt. oarotoao n a o p a n  (Mr on wo to Aoagor on* 
tn if, IfTO).
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warn I m i U j i U w ,  I r t t m n  —wlaatloa o f (to  
tOPilpnioBoty H Im  o f JOlsstoi low 3ost iwool Vm Ai  to Poor 
llo o  H o to" UmH4 Ho toUmtoc oovioo o f OMyorl—otot

I .. Ibraolatloo of • osrloa of a litoH
^  paofwi for oolool flh llV M  O m 4 op loool fooAo ppft 

tonir pop loo It op op p M m  nto|

Amm 910*10* OOt HO OptlOOP M i l l  of ITOtOlO IP P
* M ^HhfM op crop Milton, pm

A, .  Itollai ton ooltoUUtr of • Hoooooy tootal«p
^  for «n  o vo loot lor of ton ootrltloo 'polity of

toototo, p Moropl topto >11 rood nistono oloo 
for wo* pro of to ll oor loo.

B. Bn offOot o f OOroo iloBory proOoioo op optoOooi 
otlliaotloo tor allloo so to.

« . torolmtioo of p wooolPg airtaro ton ! op p loool 
foo*a Jtoroo£o foollo* tria l OP Iton  OUUlM

K torootipotlop of ton offOoto of Aloto loool op 11*1 
lyolai polos, op ton point loool ttoQpo of olllArop 
IB-30 aootonofo*o.

B. BiolmUMi of p aotr&tlooo oppylopopt ovoivod wltl 
loatjiPMPo fooio on 9 Bo T yooro ol* oolool oliidroa

y. toaolo— PBotlOP o f PMfotoM, (o grosa loaff vo*o- 
tooio) Bo ow oll odslooooat oolool fir  Is.

§• ntoroioptlop of ton ooolioMUtr of HooroBooo froa 
parrots to mooo so Hops otolopto.



mm
n ia p  • pm — moi i i i i im , iiim w rt iit u  mi mu—

9m ftuwimm* m l  tm 9m lAU m rt mpo*lm— u om 
i l l — Ml la It M il la 9m foUowlac m m *

*  I B C a  £ g s *J a M W A 1
M HM m  rate*

f c u r t o f  i  m im u »

fttM a  v M  * • ! a M m i mm taH k M i t— I m  
1— Ur avalklla — M i I mIi  IM n mim aaiml okliixoo. 
9m tood aixtuna mm m lartii  tm— t aalaal a— in mlac 
m , n t v n r  a o i aa —  i t w ia ,  n  fe u —lac it—
— rtaad —  — art— t .

i* fa— im — i f  tm m m a  rua i m  a u tm c.
S. ftHtlUa if  Ha — H U  mm aUtma te  tm — Imtlm i f  freteia — Utr
f .  QeaAuetla* aalaal — jn .

— latlaa » f tm m ia u  Hat food a lafria  U vaM  
tm  f e l l — lac item *

a* m u  to* tm u m tu a  «f tm upmu— m tm tm fam ktU M .
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*— ih tiw  of Ua iro M i v itt food alxtuna.
•• Maalial aaal/ala of « m H toiM li U  M i 

M M m .
A* Mlmlakiaa i f  M i aalAa t i l l  pattora of Mi 

j**%ala 7 Mi f « a a k t t a « ,

•• | » jU a ^ J ^  a a la a ii^  - f  aa. la — ai««a« f|

Mi aajoar oanala gvoaa U  M ail MM i n  M il (Qr/aa 
M ttfi)i fcajsa (liaalaataa ty y iil4 ii) , jowur (JorgM  
ftlflu a ) «ad aalao (Maaaga). Alia &a M i m l  a im iilf 
IMLiaA aad papal* aa M L  M  vim  ia a M l« ia Marl 
aappljr aad aaala mm* Mim ia am i f  Mi a n y  vklak 
atlUm at lav aaargy mat o ff la la at 1 /. MUM viaa, m im 
aaa M gram «1M anallam kl/ lam water. k  avallakilit/* 
yataU  y u ttlr  aa4 a n t, m im attwa aa*/ a4vaatagoa. A 
ia • mm afeiah am ka fw a  aaaooaafaUj ia amaa lika 
Tilatitinr Olatrlat, whan Ma aaiafaU ia im affiaiaat far 
rloo, krt taa mak fa* Jam*, vagi m i kajva. k m  aalao ma 
mlaaMA aa Ma m il aomal fa* Mb Matkmalatiam ia Mia 
•Mr*

k  Jala Baton diatriot, IgNrU mim aaltlvati aa la 

aamaailr 4*  IMPMS* Ma pvoi uatlaa figwroa of aalao fa* 

TalakaMvi aam 4040 4am ia 71- 71.- Mv Ma *•«!** ataia i f  

h a il  mm, Ma tetel paadart laa of aalao am 15*500 tarns tm  

Ma aam pm* < Milam 1 fin al aal ao of mrlaaltevo, ( ff l) ,
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IM  « n 4 f i t  U W t l l  tH  paoduotiaa af It jM MB 

M fenm t U t r  « •  U  M ta  la  ifM U U  aaaac ^  Mp«Ma# 

d— aagtaa (Aaliafcaa M fk n a ) graaa p u  Q m i l t i  aaaaaa ra rt ) 

M  g iM  (Oajaaua aajaa) M l aawpaa ( U f a  aatjaa*) as* t o lU  

M lU n M  la  H ilM ita ri dla tar lo t . 9m p ra frt la a  a f a m a  

n lt lv a t k  l « l a |  1919 a n  civaa balow ( t a l l  M a  K rtv ltla a  

IN p M , 0mMWM/M  Mmpoart, 1173).

Odwpaa 3.0

flBMNI PM  9*9
fern fM 90.0

M  P M  9.0

M m  af aaat, Bad p M  ia tla aaat apaaa^'Mft tar tag—i 
9a  k u 1 . Aaaaa aaw paa (Ob aariat/), M- g—ii aad grata 
P M  (MJaiaa vat&»9) m  aalaatad far aaa ia tala iM j  
M aaaaa af 9 a tr U p  P »M a  toad tat aad law aaat.

9.  t— iiiiM  i f  m  u t m i

9m 9t bIm  aaaMaatlaaa (aaoaanara Z) mm aaOtatal 
with aaUa at 9m aala aaaaal Aa a ll 9m fNaalaUaaa aad aar 
twa af 9m ftUawiag lag—— 9 9  a* witfcaat aaa af t*a a il 
aaad praa>.



9mm (01— t  u rU tlfta )

00 0*  (Tip— fejm g)
I p M  gnui (JkaiMhM auNw M )  
j —  P M  O U M n  M l l m )
M4<MI I«J m )

Oil m P
i t —Ml M l W im /fU M lM l  —  (4Mahif I m ip u )
a—f  l—a• n l / — H— * m l  —  (AiUm IM a mums) 

•# r——i —1 t—ljaia i f  « m M tfia ila  v i a  Ua I— i k t t m .

i .  m m  m m  nncm  n  n  u t a m
•M  — U i  mid paraflit of too 29 aOxturoo, Uaa  

f — i k M  —  — It til* tod —lag — i VttA 0—p— itt—i k l lw  

of «M  ZOO, 1fTt.

•• jg s f f i r  ■f m  l l l i n  Tu in  — l u l l  flf iPtlHll

Chit Of %m 19 at— S| too f i l l — L— »—iI —tl —
mm ooloo—d fm uo mtattat of pxotola q—lltjr. *• 

ftp—•• U Vm puMl—ia dm tm — —tl—o is v*l—

Pur mm — l—i.
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1* M N | Nvyati praaacraa, autfliwr aa#4 
( i l l  t i lt )

*. NtlM, bOTM pM, gw— PM  (fitit)
I .  N U « , W ffN , P M  P M  (4«tl2)
4. flalaa. kart p m , WMpM* r a t f lM i m l  

( i l l  i l i t )
9. MOM. p m  p a ,  mfkMw M i  (ittsf) 
i. MM( NMp«* IMVNPU, piaAMl (i|l|l|t)

Ska a*lorla o i  pn a ift M M I aaft im !  of ttt 
ala aaraal •%<»»« aai allaaad aUMaa as la* tad ara 
yaaaatad U  M ia  L
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XI la aetewertHy that a ll tta a ll awaal Up—
H M  fan—latiaoa « t  9w i m lw u r t i  m p H i  IT 
« 0 ,  1972 far Mfeatl g ^ a i a U lin a , m a p ! U M  Ma fk m b . 
tlaaa 4, la a l V m n  a U # U r  >wa> M ir U  U a lv  1/alaa 

•MfeMft*

>• a— i im  m  — i n  M f t m

9m paaaalaiaa aia»9»4 l «  eoaduaUac tha M jatlM ala 
la iM a li

a. napanttaa af tla  l l l la
teteatlaa, aUataaat M l N il *1 n ta  

•. iaaartU i faa4 IMaha 
4. (N lcU lC  1 9  M U  

•• 9 ta n r
f .  s«t teat las a f aa m aa altrapa
g. —air ala af 9m U m
N. naataatlai 9m aitr—an k liaw  «M r 99 aaltettM  

af «rlM| foa a  u i ia a l  fa t a itraM  ooataat
&• Mr&tiMNl m te t ia a  of tea aasaa fr»tefMM aai 9 1  

aa#4 faa* ■Irt— a
M—a—jr avateaMaa a f a# ate taro af NaaaagMM aai 
tt—mt aaai a.

A* teanoratlaa af tei i U f i

— agia>9A 9  tea tetlaaal J9—a»aN Om m U , tette—1 
— tear a f tela a—a (JteO) (199 ), 90 y v  —at juratela aai I f 
yat aaat H i lavala w n  uaai t e  ateijlna 9m faateia fu ll ly



i f  Ita ala fM m k tU u  i f im i  M l af I a ll g w — f —<« 
l a  M iM ltiM  i f  « a  i l l  I l i n  m l  to « m aatoal aapati- 
mata am gtoaa to M U  XXX.

t i i u  XXX
a M m n x o ff o f t m  V iix o n  o n to

Mala-
Oaaatltaaata

m A B 0 1 B f

Omaal»mlm« 
Oil aaai RUnara toO 14.1 <8.0 01.9 <9.4 <4.5 <0.<
M i  at Ik tto f mm aa «• •a «* «■»
Qaoaadmt a il 15.0 2.2 lt .5 11.5 18 .S 8.8 14.<
to ll atolam too 4.0 4.0 4.0 4.0 4.0 4.0
film  la a lfla a 1.0 1.0 1.0 1.0 1.0 1.0 1.0
naval (Qam) 55.7 20.5 19.9 11.4 17.4 80.9 19.0

fatal 100.0 100.0 100.0 100,0 100.0 100.0 100.0

m lallaatol aavltov a il Mam for— I— Ju4 lo  pm 
jaaiaia aaft i f  pm aaat M .

amt



A ll i n  m  tote  U p K iH l i  w ot in a a M  la  oat k l  
to lo o t  fo r  a l l  too H p a v loa tk *  too Ary I f l i U r t t  « n i  
r m t i l  A t  10 a laiitoo M l groanA to  • flm  flou r U  o B ill*
A ll H i f  awteaa l foodo ooro i i 1y— I U M vlA ailD r ter protoio 
o o tto r t .

tea ooaatltuaata o f t o  d lata  v o n  O i l  atood i t f t e l l y  
witAout te p >  alarod , f l u t e  t !  t e l  t ig  At te ttla a  ate otorte 

lo  too  r o fr ljo r ^ to r . floooteoot o i l  w o  oote aa too oouroo o f  
t o t  ote a l t e r  o ta ro t fo r  aaktof up too i ia t o . t o lt  tea -taro 

ate v i t u U  tto to ro  o f  too t e p t a l t o a  g t w  to  w o r n  XXX 

ooro addad at f lo o  pox ooot ate oaa par root t o o k  roop ootiw ly .

■ato o f  torw g la o  o too lo , t l  Aajro o ld , to te  to  too 

ooltego teto ra tte loo ooro oote to  io  to w  too tto  M ,  o te  to irty  
iajro o i l  rata w on oote  fa r too io t o r a t o o t l i  o f  DV ate O f  
oaloK . lAttoxaato >1 lo t i o t a  a l l o t m t  oaa atea ate too t e a  
ooro touaod to  t o t i r lA i l  oagao M t l otoo aorooa Oottooa. 

d rifted  quantity o f  OaoO d lo t w o  oada tot#  a ttio k  paato oltfe 
to t  oatar to  a latolaa o p lllto g  ate fto r o  to  o lw to lw  0090* 
ir lto la g  w to r  oaa aappllte to  g lo w  Oot t loo te llt ltu a .

•• toranU M  ft te  m itten

Uteataa tote  froa  too to ilo to o a l oagoo w o  T il fa t a l  
ooofr aaralag, plaoad to  a o a t f  gteaa a o i  dr lad to  o  to t  a ir
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M M  a *  • 0 *0 , M i a  M B f t o t t l /  m  M i  • W N i  la  p sl/tte te  
W p .  At t ia  i n  9f  m  f t m t i  f r i l l  tte  l a a t l t  « f  M i n n  
terA « i  M l i M M  A t m  M i  t w i t i ^ r  a f ( M  n p U i i ,  t i  
M l n k t i  M i  f i a t  la  M m  a a i a m — I .

—  M M  n u t n i l —  A ailr i v l r  Am M i  h i I m i 
MAM m »ly i«|  — A and water, la m  'OUm  trlpla k u  

h lM N ' to te i M— It O .lf.

a . M M t e r i

A fte r m tet— ate 1  parlod o f t i  A—  fo r  M ,  a at i l  
10 A a jr fo r  n o  aaft H i  O t i s * , te r ra te  won aaorifiood hj 
• U r — .  tea H oars m m  m i n i  1m m  ft la te ly  f t w a  aal 
ate—  a t -  4*0 fo r  a rtte o tiro  tea a ltra p M  oaateat.

N M v a l ,  tea oaiaara war te ar A— A a t  1A9*A te r  40 te rra  aaA 
a t  00*0 t e r  90 aiaataa aaA — 2rA 10 a  Aaalaaater. tea t ir o  « 1
•0 *0  aaft a ra llrp  arra aaparted a r t  1 1  aarateat walatte wara 
a— A* tea A— A aaraaaa was pa—  aaA i l l f a s t i  wara 
aaalyssd te r  s ite — r  aaateat. aalac tea alara Alpa atla r aal 
a I te i l i n n i r i t l n  p— lim a  ( i n ,  1971 )•



U

Wm vtuli U m  « •  liM p a la rt with H m  t in t  lta  
whiffet of ItatiU tA  M ter M l aUfM ta warn M m  for Wm 
lata— U h t lf  hf aitrofan.

tea pxoMluna fa t NhbaaUn tth aitrofan ha 1m m  
atafr U to M I tfeh f l l l t t l l  atapai

i« felM tU a i f  —  tenia

U « fe— p l f  tfeh nnlwate after fb a llif tfeh parotete 
te a  feat far n m  Aajn

il l*  tea tta a  hf tfeh fe a lty

I f .  t e l p l i  hf hhlfeh ate ffehteh

Vt Jtatlatlaal M al/rla

M te afelaa rate* 100 layra aW wax* afeoaaa far tte 
atefej. Xfealr In itia l whlffete war* raaarla t ate tte / wart 
feaaaat la  lailvU aal t t e  aaah tat fa t  I aafhh with apaalaUp 
thhlahO ftannal attaah— at, te facilitate hhlUht&M af tar tea 
ate t e aaa .

aratete t e a

tea M ia ate 1 entente warn a te ta te l an n protein te a  
fla t far n paeftaA of naraa fefi* I* ahfar te iatesatea tea
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•ado#iMHi m n t lM  o f a l ln p a . 9 m » i i H t i n  o f  t l i  
U M  tM h lU g  otaroh oad to t with tlM iH it iw  o f a la o n l 
M l f& lM U  a iltO M . fe lM i l i l t i  w on n la U ilW l a la llar 
to tho J9t Ita4r tlMUQghoiit 9 m acporim nta. Motor woo e lm  

lIU IM M .

Aftor • throo dor adjw tan t ported with tho jr otoio 
fn o  dlot ar&oo M l fhoooo won ooliootod for o ported of four 
dojro. Am or loo ooliootod waopron m d  la  tho n te lp ra te i 
la lodiwldooi hottloo with oa ad tod lajror o f tolaooo. 9m 
tmooo ooliootod woo temhod to roaoto tho hair adhoriac to It, 
dr lad la  tho otoa oad prooorvod for aaalrolo. 9m wo loao o f 
arlao oad tho n ight of fteoooo won aotod iaittaUjr. At tho 
oad of tho doplottea 9001019 tho ooln  Iowan wolphoi oad 9m 
otook dlot uaa fhd for a ported o f four dajo* 9m rata won 
thoa diwidod lata fw p o  oaotarlag that tho aoaa night loaa 
o f tho g ro t a woo aalal lar oad doolgaol u  a,  1  c, D, 1  oad 
t  la m a o d U i to tho ola diota to to fhd.

9m ala pwpa don fhd tho dlffhnat 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 M l, tho food te» waa aiatlaiMd tin  9  dara.



*»• ******* nffifi rH Mm-
toa i t f i p i  m ti »  i f  mm v im  «■»)••

m  wall m  alto K M  to l j t o H  t o m  M at to aoiiaatai 

AhvU i  toa tM  yhMM o f aiM •%mtf m m  w ily w l k / ato 
a lortoja ldatl a t ta t .

t o l f i i i  i f  fir la iii mu aaoft to* tto m t l i t lu l  
t o t o i u i  o f M N ito  nu»ariaoai> M l  «ta i m » u p M  « f  
ftoilaa MOM uaod to tu t  rnm t lffW iu ii la tto m u  of t o  
I m t o it o  our n llM  vllili tod * prababilltjr of 0.05 to
0.01 «  k u  of tola* u  t o p  u  too ooloMlotod roloo Of to u t  
> lto  mm omaUamd to to H iilftM it. Vtor ato Huowy 
u rlia  aod ato l i t o p i  toloooo otodr ato l op i u lu  lima 
mom u k ik t o  M ill u p iu lu  H u to u  (toolaaur, If99)«

j L h h I

»0P>to—atol to a o
to flat 

i i o a
low a t o  o f 
m oult la  a

m  tolas*

I t o u  dioto fat grwUi toto warn p n u ai. to r  
aaatolaoi a p t! — aoaaof 9*0tala* dotlvad to dlftotaat pro- 
pottlaoa firm aaagtoa ato «MMpia> too aaapaaltlaa of ato

la ato atadr la to am la ttola if,



la a  xr
WMiniBM m tm lira  jooxaiixw m o m  am* 

m m  v  > a n w n  ihomumi v  '

Oom tltoanto
• to m  o f iw -

Q it  n —

4 ■ »
0

V
•

*
a

# m
t

.»

i r a t o i •lot •0.0 00*0 90.0 40.0 *0*0 0
> ■ ■ ■ « - — M 10*0 *1.0 •9*0 95*0 42.0
- t o w l  o i l 9.4 9*4 9*7 9*7 0*1 0*9 0*9
t o ll  a ttH M 4,0 4*0 4*0 4*0 4*0 4.0 4*0
T i lu l i  i lx t a n 1.9 1*0 1*0 1*0 1*0 1*0 1*0
Jtoroh mm 4.1 1*0 19*9 10*9 *5.9 99*7 40.9

to ta l 100*0 100*0 100*0 100*0 100*0 100.0 100.0

Hrotoln 9 0*9 10 10 10 10 10 10

M  * 7 T 7 7 7 ▼ 7

4B « 9 < r i » M  M l i m p i l  to  m — lM  t to  M t o it lf i  
w m i m  of m mbUmUm «f tom pm iPI mmm «l * r*U« of 

• 4*1 to  l i — to r  to to « l |iw ^ n i |  i t  W itt t  kM M  t t u k a l

y v i M U ,  llta m i l k  »»*•*•
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» M l i 1  «1U M  TmU o f tto  ■Mrmjlaa i l l i ,  O  ta|> 
•M , w M U n  91 |MM< « M  M lH M  t e  tM  m v H  » « y .  
9 ttf  m i «  t t » I M  t o n  t l c t o  p l f  m o H w i i t o m  111 
U ttoraM M . 9mm m «p a  vara 9 4  tha I p w p a i  a n —  it o -  

toM  a t 9» M| 19 M l 19 p r  M at i ia n t g u l i iM  aaA tka 

f l t o i  f W  akto Milk pratotoa a t 7* 9b 11 M l 19 ya> M at 
lavala* A m i  U n t o  aata tN aaa ta  p t  i f i a l  N iyiaaa  a f 
M 4r w alfkt fa la a  la  kata tin  anrtoa o f A la ta .

I h m  grmm M i aaaaaa protolao m m  takaa la  tM  prat 

portion  o f 4i1 ta  kart a  kal a m l  aalaa M il  pattora. Jaooaa 

war > li> 4  ta  M to n  tka aatklaalaa A o fio it &a karaagMa, 9 »  
l w a i | f  aaa olaaaoA aaA pa Mi M l w ltk kaak aad tka momm  

« •  AokaakaA kr aaakftag avaaalgkt &a aatar aaA to y to i. Ska 
pavtala ooataat o f  katk k a a p a i aaA aaaaaa m i  u a ^ ra A .
Jaga povAor ooxmA aa a  a w n a  o f  aarka UpAaata aal p a t o H  
a l l  aa tka a w a a  o f  tka 10 p t  M at fa t la  tka A lata. 9 m 
laA ividual aaapanntt- vara atoroA b j k aai, Am T k ap a , M ila  T 
•ftaaa tka aaapaaltlaa a f tka oaporlaoatal aaA Akla a&lk A la ta .
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U N I V
OOKfOOXfXOi Of Sti AXMA2WUS4L MM MlN H »  >xm

la m i  lUl ip a
OouU-
9—8U

A
A y ttM u a

S O B s
M i ML Si 

9 0 a

| 8 8 i 3*7.1 400.0 478.7 349.4 mm mm mm
M 90.3 180.8 148.0 104.0 — — — —
M i a&lk 
yrntw — 4M. 184.2 830.8 809.4 948.0
iT M lM l
M l 34.7 40.1 30.0 *9.0 100.0 180.0 100.0 100.0
M l
aixtuM 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0

*0 » |iM if 179.8 391.7 340.7 *11 «o 073.0 » 3 .2 370.0 910.9

M i l 1000.0 1000.0 1000.0 10090 1000.0 1000.0 1000.0 1000.0

U r M  #MKm i A . .  M ili §mm ♦ dMM
9 •• a im  gMB ♦
0 •• Mx— fMM ♦ M am
• •• Imm mm ♦  *Mmm
• •• M i  ittik
t  •• M i A 1
• •• M i  N U k
A . .  M i  A A

awAift
(M M(V  M >
aalatlm ) 9.0  11.0 13.0 13M n o  n o  11.0 13.0
*r*a * l?a la  9.4 11.9 13.4 13.0 7.9 9.3 11.1 13.0

A ll 90aa» d iit i M  10 m »  m i  fa i
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IHKtttr of oooh A lot woo aodo iaH • m H  
M l aoohii %  i l N MlM MttM f«v 19 Kiautea to 
H lH ij . Sho oookad Aiot « •  M  M U litw  with witaaia 
■IstaNi vUaala • M ptai oat ooi U m  o il tolly• n» 
aothoA of aooowAlag too food iatoho oaA ootopoy &n AooorltoA 
ia too M fU ai proooAoro.

9m M oll U w  woo M a p iia l with fiwo tlaoo ito 
wolaao of OelNJFhoophato tafftnr (pi T«l) aaA trlpUooto ooaploo 
woro tahoa hv tho worloao Aotoralaotlo**. hopotlo owooialo 
IMftiafMMo ootiwity woo ai ooowt hr M ill tho aothoA of 
analwntoaarttr oaA ta a lih h a  (1999)* hpatlo aitcocoa 
Aotoraiaotiooa woaa aoAo with hoaopoaiood Un v  ooaploo ftp too 
alorokjo liphl aothoA (iAAO, 1990).

So aajiiooioa  of a « i la  ia  holy w ila tt ia  « m m  to 

to ta l aitrofoa iatoho oo pwotola iatoho m o  ooloohM  for 
oooh A Jotary pro to la .

tho rooiAuoi « a  of a otaoxao woo aoopwtoA hr fittiac  
oopoaotoly 9* «w t pvotola, oa ofootioa of tho t e  y-o+t a 
whoro *f». ia tho woopoaoo (tody woifht) «ad ia tho oaooat 
of yntoia or oltroffoa ootwoUr ooaoa^A hr aa*h —11 1.
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Aaolpolu of n r t i iw  with aoa M U ip H l ooopoTlooao 
« «  •■urtlod «rt la  tho m m  of M /  M ight, m , hopotlo 
w i|M , hipttii altrogoa, proto in Uteka oof hopotlo JM

M ttfl lr *

»• B*g*t*Af«

ftla  «M |  WM lio lp H  to lorootlgoto tho oorotooo 
protolo la tornUtlooohlp w in  throo Uotor/ protoloo of 
t a y ln  fu lillM  own Ip okia illk , flak flour o f  o oizturo 
of sod f w  oaf oMoao oo oapploaoato to o taoal rloo flat* 
fof at 19 for ooot k itU

tho diotarp protoloo toot of  o n  a ooaMootloa of oof* 
gru  oof ooooao protoloo la tho ratio of 111 Hot f  lour oaf 
oklo allk p oolor. A ll throo pro to la  oowrooo roar oapplo—atof  
to a poor rloo fla t oo that tho total pro tola root oat woo 15 por 
flahlo n  gitoo tho ooapooltloa o f tho Bgporlaoalal tloto.
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SOLI TX

o— im go or s i  m am tm m i in t i

os—Utsosto
I* is 0— kilopvwiI of Slot

•loo
tioo ♦ l l —o 
M m i i s i  fis t  
7 S — i flour

ftiooo 
m is m m  
pooOss

Si 00 •00 990 500 500
M  p u  «ma — 540 — —
mmm — 110 — —
fU li floss mm 19 0 —
mtm silk  font— mm op — 500
9—ssAsst o il 10 0 — 100 100
t a t  six tan 40 40 40 40
•to—1 to — t io 40

M o l 1000 1000 1009 1000
jsotois (pos 00 ot 
H r  oo 1— lottos) 5 . t O 14 *9 4 1 4 .4 0 1 9 .9 9

A s t ir  t —  4 «J «  » l i  m s — S  ants •f  S rw g lM

■ S U a  — l^ ls p  M  •> i w s p  57 to N p *  ss—  ot looted fa t th is  

oxpoolsost. Bm  4lo t of S it e  H t w  during lu te tU a  — o 

f orttei iter oootoloto* is  m u t e  A, 4s osios to slstertoo tSo 

Sopotio otosopi o f ttio  sito sts  is  tSo SOSSliSfO. Soot



Tf

ttttoraato proap w r t ilH  f » »  n te . Xto/ m m  iiU a U f 
M  H i rltoala A lifU lM t ila t . 4 fln  90 Ia n  of lapH ttn  
•M art rao « 1 m M  ooalanUr for aoaipaio of tho hppatlo 
•taroo U  a loplootol ooalttlri u d  U i ■— f U j  four ooro 
■—t i l l  to M i l l f f l m t  proto 1b U oto.

9m ooro o f a in ia  aol Ihoitlpg a n  OoonrA f I Ai too 
oorUor aootloB o f O la  report.

Alhpatooophirol la  ground aol #41 oat wator aak lla  
tiO ilA  oupplonoato wo so a lia ! to tho oookod foo l, hod Utako 
mm m w tid  Ob Up. Trim to 4 vaa pnvllad darUi tho roplo* 
tier porloA la tho fora o f — atohOf vhloh boo BipplUO tp * 7  
oarrot p prior la  graaadnat o il. 9m n lfk ta  o f tho aalaalo

dftor too iB it iA i rltoala A Poplotloa per iod o f 90 lopa, 
ooa out o f t w  flro  doplotod U ttor aotoo mro oaorlflool la  
ovlor to ootiaato tho hopatlo rltoala A at tho oaf o f tho 
ftoplatloa porloi, tho roaoUlop four rata uero pool food to tho 
oopoilooBtol rep lotiao dLloto for a porloi o f f t  lajro aaft aaorl- 
flo o l oa tho ttth  lajro Slot hooro aftor tho loot oarotooo done. 
Wool ooaplo Ai about four al» udho o o llo o fl Ip tho loart 
puaeturo, aal Uroro wore roaorol aaft oolphol a a iu t o l f ,
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H i ir titilM l U m m  m m  oafM lfloo M pm tilr 
to * m m  i r t i l lw  <-ao*0) fM  • pw M  of Hm  ttM  m vm

iT  *111 ote “ ■* of vitftatft A wUftftUi— ate IftM ttttiftt  
Bm  U n i  « u  fttH U U M  M i m  M i

« M i  ttU  i t  wm M i  tm  ttft ftMktrala. H  B tM i la giftft 

M f f i

9m  fboO OMkftd M  • wotertete «M  IM H i M i 500m * ot 
mm tax solatia TltMln oioteoo i t  iw r m  M i t a  in y «  of 

O lfM  Oookooftl M 9» )M M t MMM f t iM . H  M ot M r i ia t  1 a l« 

of Mo ooroteM M fp lM ta t mm ponod. Mo rato won §imm Mo 

ooooten oapplo— ot fivrt aoi Mm  Mo soofootftoo iloto . Mo 

M Uoftli lM rt> M y  oooouaod M  ooroten o ^ p lM ftt v l t lU  floo 

or MVM ftiMtia after oorviif •

JM tra il*

flteaia a joteoaiootlooo m o  drat Or Mo noted of 
M ill  (1554) M in  Mo Ctenr M in  ooloor iMfttlM, Mt total 
J ftttei ate Mo yratolft fnoOIno won oMlraoi tr Mo MMoi 
of Jteoooa ate Odten, quoted tr Ooloor ate M U  (Iftt) 
Mtljroio o f MrUooo woo note tm Mo otetftotUol oMJfolo 
( Moioooo 1554). Mo MOIteO io gtera to omraw ▼.
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•* In ^ jfiy ft^ lfci m a m -  if  § malm 111111 fciH

tho pNM it a M / m i m Im w m  to om lm tt • m a in  
mixture M  m  lm ll|  m i k l l i  (U  M m  lin k , Oolnhatoro 
d lotrlot) M m la  m A U jiw  aaoalj, osrghm, roaitod fsagal 
p M lh tli roostod gr on alas to and t‘ g r 7  ttrongh a food lag 
tria l m  t9 prooohool A U lm . im p M lU itr o f tha woaoLag 
■U tan lto  oho If l i f t  aad tho InwwMIp o f aothoro ahout tM 
ooapoasato i f  tho moalag ■ to tw i mm  aim  otadiod.

a w t o l f  tfm f i i i i f  ffcrt t i n m »
tm  inform  tloa gathorod oa locally  m t U l la  foods la  

tMo oaporlaoatal o i  lingo ohom d that w g h a  m i tho k f f ia t  
f h i i  or Of am t to thl onttloatloa i f  halm aad r i l l .  Hlatri- 
hat&oa i f  ana aadov oovoalaia tho oa fiila oa til vlUagn mao 

l in t  la «ax» nz«



It

«4 ttf VS
i m o n i d  or ama warn, otuuun cu in n w n i i  

VZSUM

M m  o f  M  M M l f w i M  mi mam 
la  M  m l M

M r M
« M m i 9 M

•aai t . f
M m M

M M  I
M l  |

M U H M

h i^ a o it i, V y ifi mm U m  m  otmx m i l l n k 
NOjr tm c«N M  iMHlH imd liitu n a  «MM IW H k M  otl- 
UmUm •IUm v mm mt M # u m l a , i « ] / ,  oM jM a, N f i  «r

, M i k p M , l lt M T  M M  gnui IlM l M  M agftl flM i M U *  

M M U d  IH M A m M  m m  JtM M qr. M i t r t M l  M AM  M M  M M  

• lA irM  11 M i M lM t lM  i f  M i fM A  la f M lM li  M M  «v » lU >  

t& lit r  U  laaU tm 4 U fM A Ia tM  aai law o u t ,

JM lf l i t  M i M iiftilU iV r M a li m m  m m M  Mrt 
witt Mm  AmA aiatMM Im la y a i. .
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k i n  tlU  |iVM * »  ■■■MrttlM M i MkritlM  M m  
If  «M IlffM H t «S0 m l  -  l l fM  iW llM  alxturia 
itfilipidi

1401 f i l l
j w o i i f i o a  4 »  f lm z t z t i  ? albs o f »  « u i ^ n ^ > - E ^ o n c

MUISM N2E99M4

4* itlituna 4Wllt k i l l  ajwis.■ ». M M tag t t k i M  I .  t i n  ^

1. « y y  »«n«— 100 990 tt«9 0*10
1. •iarglMM ♦  8W H M  

♦  (kroMdMt 100 904 14*1 0*19
9. M l ♦  lMlllIM 

♦  iraudMt 100 900 1t*4 0*10
4. M l ♦  i— m w♦  fMMlWt 100 991 «M 0*1f
5. MOM ♦  M 1 P «  

♦  M— 1—» 100 9M 13.0 0*19
C. M m ♦  gmipMi 

♦  pMlMt 100 901 14*9 0*19

*• K iw lll-  frlMi 1* OMMtMi 1173.

Mini! ■■  ■ ■ ■ 11 tm MitrAl fiilit
1

• •
MU IK mpmmmu %M ftoUk iMkul M k  far

UI»HHB I m m  nr—ilng a lik N  (Im i i h  v lk  «•  tax
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M fU lttlB  l i f f t w i w  mm m M  la « m  pMHla« 
u k , — lo l— u i  l i l t  M rtN t o f Um w i n  alxturo afti XBJ 
apaoifloatlofta oaJjr to m  m m  o f MtolM  tM A ifftlM N  U

M0U

A oorMa of —1—1 m m i> w n  ooaduotod — t o tm lM  

tfto Ho 1—1—1 —1— of too proto 1* U t— oargh— — « — ■ 
i — atotono, I t iio o  aad Jam U (1970). ftoa HO ftftl JUT 
—1 pit —at of t— ftlxtuaroft —  <1.0 ±  3*N aad 6.1 ±  0.34 
—opoatl— ly.

to t M m  fo r tfto l r  — Pop to hi  l i t /  u l  41— • U t i l it y  aad faoat 

ftoooptfttlft. 4—  too ftla lftfunt — 1—  food ftlxturoa tft—

— 1—to<t Um —o% ao—ptftfeia a— —• tfto ,  — tod
loo—2—  dfta 1 aixturo• XI —• —lottod for tfto f l— 1 ftodto| 
tria l fir— —loft M0 oalorloo aad It .9 «* of proto 1ft par 
— rlftg o f  100 — ft.

t l— of

Bo—tot too— ]— ft dtoftl 
— tod graft—not 
4ft—

37.5 g. 
§9.0 g.
12.5 g. *5.0 g.

1. po—oood tft—t—r 
paoiar with

il* lag—v o— ail—  waro

t . lift tfto



M

4« tlw <*•<*!— tr la li

A a ls t m  r f  Omni Sar» > tlk  (M l) o l  lu t N I  
W l l M i l  « »  N «tflM M  U  t n  im < l1  tr ia l H H ua o f it*  
M trlU w  fU M i ( M mm || 1971 )• aa—ptati l i t r  ■ *  ft —
oappUr <3U *. (w  t u r n  grwm o f OJA alrtuN  y n v IM
573 oal—laa M i 10 |« ivoO lft^

H H H i n i t T  io i-loao i W O ll-  ■l»M r**l

9 m  M jio t lN a  of OM i t r f |  « *  to Aotorolno f M t e U N i  

*0 a M i l  OM M RlO for l l f f a m l  — alt lot —  M i  olloooi 

■■ItlMOti—  M ill V l l i lM  1 H — —  ■* * * ■■

9M pro*MtO MM tootoi aOMC t t i l iw i  U  two T iU p i 
■mm Ur M U f M  la  O y lm l o—apo lapta li**k  —A foiop ottl 
ft* M w  H ook.

l i  oao oorloo a ll  t*a oia f t — i l i l l —  was* tootoi m  
10 prooohool o h ll—oa, 9Mir roopooooo worn oaa*rooi,

1* oaothor oorloo, wit* a ll  tto  oia  for— loiloao thru  
prop*rotloa« » 3jr lo iia , p a —  aai appa— worn prop—» i oai 
too to i, 10 pro ■■*■■! o l l l tw i  forautho toot lac pa—1*

with tho —oolopoi M i l l  foot olit—  laiiu, pi ja w  
aai a—MM — paaflal wo— pro pa—1.
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* . JM ftv
MA > tsa Sf —  of M M  w M  to 20 g. o f Ms pro- 

mm*  - 1 1 1  food aixtura M l ftftU Into M U .

M U  I* 

k . iMUOMM*

M M  M i MftUf, sprlakted M i flour alasA MM ft 
•PM* A ptSjMttiia i f  *3 f M  «qr osail— a U M i m  MM 
T9 »!• wo tor to ok U li ft Mlok p o w llp  liks n h U U m t*

1* M M  Mi « t w
t. 100 |. f—»a»sA Air f  << aixtura.

Ip fto til p
Itoftftfftft A 

rrAftadaut

37.3 f .
23.0 f
11.3 f
15.0 f .

3. 4AM  ft MOM aposft M l
4. Oh MA M U a oft 

JM V tll l  4

1 . M  fir s t  saris a M i ft WiMlIosA QQf 
4 M p  «M « ftU Ms sftijssto Msts i s i  
f a—  lfttsA — I as aixtursa.

M i ilMfe 
1 tfta ala

«• M  saasftl ssriss aaaaiataA s f Mm s proisots.

M a t s f M s oftiidxaa tsstsA sol/ soa proAust M s s M »

sftU Arsa oars ftiia  to  tsft' 'sAi



lm a tlc ik M  jN liM  w H ttN  tH  A IM  U M  ov t U U M  tOo 
m « « i t  froa 8 W M m m i  napM M it

•• J M a I  Of « l »  afeill

*• « M t a r  h i vo 2amU r i  1/ opoaod th t anlfe for tha 
•h m A aaouthfol ( U M ) V m I  ( l i a U M )

haa th in  Haam tUM  Ua a h h i o f ohlMna who
IU N  ooA iialikad A lf h m t ^ ‘ *4i  alxturoa, « a  aaalyaoA. 

• ta ih ilf t it  motor #8 oh ilA m  who 'U h l ' aoA 'AioUhoA' 
M ai proAoato oaaaly k M i, oppom oar poagol oaA p y m a woo 
• iM Iflt

t i  QMT#waw I ona  wooolog foot oh to *  woo poohoi U  
poly too no togs mat mm  otorod la plaotlo oom oaA loft la 
aall OolTta (at 87*0) at rooa hapofatao, ft* o porloA of 
•loo aoatfco. 9m ooohrol aaaploa worn hopt at 0*0 la  a 
rofirlga rotor. Jhoploo otoatA at rooa toaparotom (at 97*0) 
warn omljrooA oaoo la thro a aoatho for froo fatty oolAaf 
poroaUo valoo, vitas ia A m A thlaaloo Am  JhttT MIA (API) 
oaA porarMa valuo wort Aotorwiood aooaaAlag to irishooaartllir 
l l  (1900), fltoala A aaA thlmloo ooatoato oooorAiag to 
A.O.A.O. oothoAo. Sha orgaaoloptlo qaalitjr of tho wooolog
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food a iita n  « •  Im M  te • f M l  a* <■! » > . turn aoaro 
•jbIm  i l i f W  «m  atailar to ttM  o f CteadrMskte* H a l  
(I960), ft produot m v lac ft m m  o f 2 n  teas mm m m U>»H 
M a t jC a ii.

«•

ft M tl*  M ftM lft MCMT ( imu n in  n )  MM i M  U
M M V tU i Hft M fttf r f  teUdiaa of CM I f i  m a p  If Matte 
to N  M atte la  tte H U a p . IM v  foaiip tlaa , m m , 
N liflo B , m in U w  of tte fatter, odaoatloMl k n i  of tte 

fC H li  aaft Iaoom of tte t e l l r  tea alM  aotaft.

SivM ty f&te oft&lftaoa mom w k i t e  far tte n f i r l a i t  
Oral tte  f t l k p  Hadapattl. Cm  group o f *9 a U ltm  mom 

Itteft tte aavjtea teaaft teoalog food a i it t e , to tte otter 
M ap o f t5 efcilftroa, 100 <nuu o f tte 04N oappiaaoat mm 

| it e > ft oaatrol group o f 19 aftlMaaa ate did aat rooolvo
oar foot n t i « u

Iter tte foadlag* a "fate t eM ter food diateltetlaa 
arataa tea fo lia ted, tte paaparad ala taro mm dlataltetad to 
tte m ttera aad ttep wtro teatvaatad to food tte dapa' aatlaa 
%a tte oftlM la  aap fora, t e  food mm dloteltetad at tte 

o f 90 g. par aftlld par dap for tte targot te llteoa 
*telag telaw 7 kg aad 100 g par dor for ftlM n a  telgMag
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O m  t k|. u  t> M  u  | M  i. tot tor toaA la  aw
kf pMklta mm tiM« AU tori to tad m g — »  fw  IM t u p t  
iU M w i. Hr^Mat teat vta lti M l W fita i aiHriH 
a— t i—  r w il^ M  toa M m taaa tor * « *  w i l h Mi  to t o  
t o p i  o tild . 9m faaAlag total t o  t o r t i l  out for a pat&ai 
•f t o  M t o *  9m i t o r t  o f tto Iqr faaA, praparad bjr tta 
■a tto* aa par t o  ItotU M a mm «a a «M  to ilr  to i t o t l i f  
tto faaA lataka to t o  A U .

!•  H aU u h l i

toa Aistrltotod A*r faaA mm latoflM  to Im a i a  tot 
total aatrioat latolra to tto tax cat aklMraa. A food toblta 
— w y m A Alatarj latato — ra y  w  aanriaA aat la a ll tto 
tw p t  tolM —a and ttoir toaaakaldai tola data waaaaad to 
iw l i t o  Mattor «r aat tto taat afcllAaaa m m  eapatoe*leg 
r tp lft o a t  tot gains U  food latato. too paatt—aafra aad 
aatodala taaad for tola patytM art glaaa la 4m m h n  TZX.

9 tot faaA walltoiat aurva/a aaa tto Mat aaaaaaM fa* 
flailag oat tto faaA ssaaoaad, 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 t o n  atyM lan lil graapa m m  aalaatoA raadoaljr.
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9m  IW M tlfita f la  tta f lU n i  far tk M  te n  far
mrrjtng m  tte M lfU tete from 9m  M tljr —on lag to ai«ht« 
d ll tte raw faoda m l  la  tte tealljr war# w te M  aaA t te lf  
ait ia i  waighta tiara alaa noted «  v ita  a invar halaaaa a# ta 
tla  aaaaranr a l 1 p aaA aatarad la  ta» faaA weigh—at te n t  
( Maatara VZU}«

9 m UAivftAaal m a a a t t i  o f faal I f  the te it fn a  aaa 
v a l«M  aaA oorraatlaaa vara aada fo r  tfca plate ta rn  of 
laASrHaal «A J«at«« 9 m nutrient intact o f tat children far 
tat tteraa da/a wu calculated —parute1? fraa tte ealleotel 
data, la  order ta  aaa tte  tejr tadar ta r la ti—e, l i t  turvajr 
w u done aafaaa aad after tte  faadta* tria l*

9ta growth rata aaa aaaaaaad la  tar— a f had? wi<M o 
aad arietta M ia l vara —carded at —athlr intervale. And 
aad cheat oireuaftrenoe vara raoordad kata at tte ia it la l aad 
fin a l attgaa a f the atad/• Baaarda a f lUaaaa wart alaa 
aalataiaad* 

a*

tMigjtta —aa rat tr ia l avtqr aorta with aa deary p k t fa  
aaala (Invar type) which —a corrected far aara arvara aai 
at—lord load a fter ovary ala — laainat with 10 kg* or 5 hg.



flMH • h ill n o  w lg lX  w lttw l olotM o 
M M M ilf to tto  to m a i Mb* M i a m  Bali—  ma M l  
ttVM gtoat tM «M r«

k. I ^ M i U i i

h v  i H M m  mi Urn mm B*—i  i  M 90 — M  « m n .  
•Mta > 1 -1 1 1  M lf*ta lm l -w ilM > , Maooctow* to M l  
M M M M I - a  totoa aalag a i pat li Uy i — t w im  1 
motor*. 2*JLa i t  a w i n  l u l l  alaal 9* loo* wit* a 0 - 4  
M l  la r t  aai a olM lag foot plooo, a a tool tapa —*■—  u  
fltto d  along w t  alia* fM  U lu t  &a laid oa M  Maid wit* 
U a a  l i t  M ai >—ItlBMd f lw lr  a fa lM t tM fixod board.
Mb oU dlag foot plooo lo  ttea — d to obtala f i n  ooataot 
wit* t*o 0*1 Id 'o M ol* Mad 1*1  w a  takoa at tM aoatoot
0.1 O A

Mai I p— fttoaoi woo oaaoaoa d wit* a flM ojlaoi tapo 
ooaouio paoalM At oral tM apra orbital rldgo aai ooolpotal 
proa— . Mad I OB* war* taboo to tM aoawot 0.1 o.a.

of tM laoplPit aad oaplrod oMat
a»a— aaato to tM  aaaaaot 0.1 o ^  n o  takoa wit* a flM o 
Blaoo tapo w&t* tM  ofclli olttlac oa * lo  aot— •slop.



t f

M  npw laM td p i lU l f i i ln  i w i n  Um t U a l« l
atatuo of a ll  t i l  t t f f it  o il Jin a ta fm  M i «fn »  l a  a ta t /. 
Am f i i ftw i m N  t o  t o  lU iU tl i w i n  la g im  u  
t o MPg j  XX.

toaajlaM a m U m U m  as t o  f i ^ u  fvlak tiaai 
aaaplaa aaa aanrlai art aalag nr— ir t w iH i lu  a t t o i .

t o  i t o f  a rlta ru  aaai la  t o  m l a t t i i  a f t o  a p ^ a - 
M at ana M tt o t t i l  anal/ala a f t o  Uaal aai tiriaa a a a H i, 
aaaap toiU t/ a f t o  aaaalag alxtaaa, aaan i a aa a to fc taaaa 
a la lia  t o  aoat aaa grata a f t o  a t u t o a t .

f .

to a  ita i/ an  laaliaait la aaaaylala t o  a toa t af 
faoU aj 11-30 aaato a f afa* t la a  wit* a U H  1/alaa
aalaa* t i i l t o T  aalaa aai alia  a lia  aa t o  autvltlaaal a ta to  
a f t o  t t t f i t  o il lira a. t o  iaaa ila ta  a f t o  a ll U n a a n  
taaai aaial/ aa vlaa.

1 . m aaH aa a f t o  vlUaga*
X. Jaola aaaaaala t o  tU to y  a w y  
I , ta la r  t o  |ratp*1 a f artllrtxaa*



90

«• ^

Hoar i& lU p« (tU m ip iM y , Jtm pan i, ro—loaM lijoa 
aaA JOrlaM loMapoV Q f) la !]• « , n>UAit«i
lU t v it l  m ot M lM lM  fair too atodj Oooaooo o f food rapport 
oat M ir aM M lktUV* Mo otoor immoral poojooto or fool!Of 
poofin— ■ « n  la oporotloa in thorn vlU apa.

All tho laatllM  la «a  fo r  vIUm m  m m  m m i »M  
aaA a ooolo oooaoalo io ru| woo 4mm aria* a opoolnUjr feolfM* 
tfeVM qaootloaaalMs ( Maownro 7Z)«

fro OundroA ehildaron totMoa 19-50 aoatao »o loafing K 
poor ooolo m aw to otatoo « n  ooiootod la t*o &ur vllkfM  
for Ho otudjr. 9mjr MM l iv lM  into four groupo of 50 
oaittron o m I .  look vU U m  vita lto ooatro for fOollag m o  
naod ao a oohort.

| 9 ]9 | ^ | t

9M ooapooltloa of tho four oaporioratal Aloto por 
«0T M* ofclM m m  flora la 9 1 9  X«



ft

f i i u  X
m v o m t o f  o f « *  m i  B M u m n u  s u n  o / a a x / u n u

Co)
(Q M taSg^Si)

flaruup XXX Group XT 
mmmAtmI

MUM ft aOim too Jklu HUk tt
OMra mAmmmA 0 MMMtt Xhplo— 00
MMOMAA/
oamtma/
OmmAm tf AM— AAA tf 4AMMIAA tf Ail
ou 9 OUl f OU tf

to IAw t to *M>ir to

CAlMUtlac AIM H f f lW U h ttM  AO « « A  MU third o f  
AIM i a l i r  ftU lM M f n iM — lI|(I. 9 m M lW tM M kI AImAMuMA 
pl—^d %• itwIlM  400 M lt flM  M i 1Qi. protMiM. A  M a t  Am 
Mt M i  AAm 9A m U> « 4  a i a m l  Utakit 25 |. i f  tu rroW  
H fiw /A iirtd /M M n  iMoff M P A lA a  mm i M h l i l  la  AAm jpMM- 
faratlMM lallr*

9 m na>M lU ia  and AAm uA rlA lw  n k u  o f  AAm M y tf i-  
MMMAol dlMtM MM glVMt lO 9ft AM XX.
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It m u  r t i im i tkai iU M v « aoo* m w m  at w
t lm  M lir 25 *  of fM i «  •> u w ,  l i m  25 «• w  foo i
klNU aora Iku TSg* u  4lota Moot «  aaraala fcaoaM tally 
oo OOOtUf •

4.
t .  Halaa Alata

■w f^UowUi taaolfoa lanarpaoatli d o  oO n  aaA 
i i «  f jia im t a  o m  itu lir t lw i aad fn p m li

2 l o l l  
22 M M  

m  vippMo 
If %|HU wit* f f t u a 
f  fOaato-tatl 

FI 14M M l
▼IX Vofatafcla ta t l poaparatloa (aanrot/toaoa/fiooaa)

Win M i f f  tat*

T. U M iH fcllllr

*>oaptali lit? taata N N  ounrlo* out aa t*a raolpaa 

—r n ir r l  ao o tfiH I (25) aMMna^ Mo mho oat fa M ii  
U  H  aolaaqoaat atittlaa .



*

M  «ttiik u to <  a n  lapovtatt la  I M in la U i  tH  fooA 

M w a A ilf u  la  j r t p M N l.  M m if t ii tn  ordor u  |lva  

llf f a iM t  H i l ia t ia a lM l of m b  aoaotoaouo p a a fu a tla ii 

fa v U U M  of » — >— lloao M ia  tria d . J d i* a a  n *  foaaA to 

ro llo *  too A tffiw a a a i la  too to . 9m  oaoot p n n t la a a  Xaddo 

a il p a y —  a a o t m m  a a lm a a ilir U M  W  a l l  too a llM ia a . 

•- fg | — AT I f  pBMlar M  — —  -Y

9m fo lia —ag 9 lla  XXX glroo too typo aaA —ou t of 
ftoA gloom par afcilA a— Amy.

t o u  XXX
VBB^nxax aao Jioavf j  o»  vooi oxvai m  o xiu  p a  toi

1—Blag ommok

90— * tO |  NO— -  50-60 g NO— -  10 g
09—— vltm grooao or 
—VMM wlto omrrot — 
t— t l  to to /li— to—>

laMa

Ctorrototlok-15 |

—a quantity of 90-100 g. ami— tamo op lit — lata 

U r n  — la— m  — lag aaa—• lumoa a— a—alag mm — .



H

% atiai a nwlag opoon, Hi niM UnI wo mswa 

w  « u  | k « a  u d  | im  to « •  tfelU . A o m m t  o n m N  
IT w ok * iK  w «saoM . AM  w o takon to not* tk*t tta  
M U fcM  I f  B ill I t f  oapplownti M lW l. «Mta|« « l  I H « M  
M l M  to || i l l f f . «  n ootd  i f  t f  toU r attonta iM i f  
• t lU r a  participating la Aw fN lii|  tr ia l f  w latalao*.

I . taim .n i l  ia a >

S f  * !■  atik  l i l t  m i  livU M  Into U m «  a m l i f i i  
(9 m  p r ip io il f i t t e r  ot  22 g A te  aUk w o a p lit a  in ti 
t  o n t e p l t

A r i l  A  i n  A  i  E t t / n i i w
teaA  i Pnteto A te  (VMM knot*/Apiooa with

p w u  koota
HU aftoraua

M M ki A lk /fU M M *

•• fttefcti M i teitete*

9 m a u trltlow l otatao ot  tea ta rn t ofc&Mwa w o 
o n lw t u  tfc tin t aatteopow trii w now w oito, t lM te lw  1 
l o w o t l f t i o f , teow gloM o ootteatioa o lte loa l aow oow ot 
• 9  aotakoUn kalaaoo atuiioa.

9 m Aowte 1 * 1  w o M M f l.ln  to mm A  M jr w l|M  
M l telefcto Wlafc w oo w a ilH  at w t lT j tetew lo no lag 
PMOOMOMO I f r t M  MTUot*



«r

*• f l l f f  1 M P H U t— »

O U liM l 'TTTrl— m m  QpnrtQl W t U  U l M fllH lH

m i  « i  i n  •• ! « f  i m  a M r  i r  *  m i m  n i i n n n i f t u  n  

y m n ifitU R  w i —i  « •  m u , rn a , apaa* upa, t#nM , 
H ill , pM. akia. M il* aakaatainaaa U a n  p i  aaola akaklftl 
ayatta o f tka aM M m . flk  w a i ai alaa a y p la a  « f  au txl- 
UoaftX d afioiaaey , m U « tka aakaaala «ivN  la Maaaaaa

Si aftak paaii 80 akliAraa mm mrtmVf atlaalal IP  
I w p l i l l i  aatlaaUoa «ai fftaaal aft*JjraU t m  poaalkJa wan 
iafaatfttlooa at tka kaglaalag ftp  tta aP  a f tta study.

•aft , t  tka aa* o f tka MpivUaai far tka akUArca la tka tfcraa 
l i i l n a l a l  praapa* for tka aaaatlalaa aatiaU oa IM la'a 
aatkal ana uaad m m n  (X) aai far aitragaa aatlaatlaa alara- 
kjoUoAl aatkai aaa aaod (danaocura U )«

•a laaUoftaa o f aiafeaaaa ia  atutraa m > raaaatai  a l l  
tkraajk tka study to aaa Pkatkar or .ait aapplaaaat kud aa/ i l l  
alkata aa tka aklliraa* 4 raaoai aaa kapt aa tka roaaaa of 
alakaaas aad lta  iiaratlaa.

1  — illa lM  n t t i i

daalfaia of .tiaiao aad k&tragaa aaataat of tka
aaplp aaralag aoaplaa o f ariaa aaa aatriad k f f M l p



ft

f .

«m m  dap B itu M  IftkaN « M !m  « m  M irM  « t  oa 
x&Q&cJtidi *•lx r m l i i r  - * * * * "  ox M«k H at. ft* odopfe* f»  u

|1VM la  MMMN XXX* t ^ lM  of Ufl oookod feolaia yMfM"
IlM  M tM  kgr M il * 1 1 4  MM M iffed Mil 4*11/ M l iMMfialfed* 
n i f i a  MM tokoa far tfe  oot laotloo o f ia iU 7  protola* fe 
f e  a im  fe ja ld a til atffed*

k l a  aad f e w  m m  —lU ife l f e  9 f e a .  Bm 24 fear 
OOapOOltOO o f  it M l M M  feM fM lM d M i m f e l l  IN  alfetfM * 
f e  a ltva fM  tM feat i f  24 f e t a  or 1m  a U a a tliK  « u  aiaa 

■m Ij m I Am I  A a /'a  aaUMi&M i f  w Im  aal ffeooo  vaa 

a a a fea i M p tfa U l/.

A. Mb Mf Tl f1 fed
U f l i

M a  stu d / « a  m m &M aat la  v a i l  aM M lkr fe  

IM apattt v lU M *  f e  feafeod a U M n a  m m  ltd  a a t r i t ia ia  
M pflaaM l fo r  a parlai o f  fea  M t l a .  1 atal Ur croup o f 
ttO  oaiJdroo fe lo a fio c  to  oa otfer v iU a| i oaorfe om»1f 
fefcpilayM  M in i  ao t fe  ooatrol* SM arltarlo oood la  tfe  
ooolM tlM  o f  t fe  a a p a fe ia t m m * aatfeopoM trlo —■■uwoMoto* 
o lio  to o l oat tlo o fe a lo o l oa—liiotlooo. M a il attoodoaoo* 
parftaM ooo, oonrloulor oad oo w t Iw Ii i  o o tlo ltla o  oad 
iM tlaaoa o f  oIM m m  o f dU liiaa m m  olao aofed* f e  
M fiilM B tit otopo a—p rloo l
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«•
J.

9 .

«•

l » i i  ••o m Ai  *i*ro* jr 
O W iH tll tlM J#*oO

• iM t iM  • ! tOt V lU m  I .
*lao94oa o f 99* m ito w  4*

Ji Ih IIm  « f  aip|iMM«i I ,  tool—t l— « f  to*

« a  m i —to algr 10dapa004» IM in ttl « m l ,  
iaaOlalagoa palajraa a at

M ftifil— ■ 4a M w  Hook uA mol #po Inyo* la M la a M M  
111—  Mttfl Of 0oi«baton di«tri#tv MM N k t M  fo r too 
•M y Moaaoo of Mo goof rapport alroad/ o*m011*0*4 la 
tOooo m i —to. 99*00 v il^ M  MM d ifficu lty  a in  o# w ry  Urn 

koooo m m  waning la ttia rout*.

t .  a w la  jiK B r i*  H i m i

441 99o taallioo 4a too village# mom oaaMMtoi oai a 
oo>4o ooMoato oarvojr m o  doa* M l—  to# foootlooaolr# glvoa 
la  a a m o  TI* flu dot* oa to# ooolo oooaoal* oartojr of to* 

individual v lU —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* a ll 99# *9lM*oa 
o9all*d 4a 99* 9 t  9* IftOi niao*oo 4a 99* a*p#rla#atal viU afl 
u a ly  9#dap«ttl* m m  oar#Hal a# t# participant* la to# 
I9#il— trial* 0*9 af #010lroa la to* **9*ol partlolp*9*d



«Ojr too H Htm  i f  t l n i p M  IW I «m  N litM  f «  tti
N lk ittM  m£ Aatou atallaalr* aaatMa aat at *00 o il Urea 
Mm MM IlM llM l to m  i p  «to « •  Vito tu t  at tt l 
H U tom  to III M ptftoiatol graup m m  —la in * to u r n  u  
■aat i al to n  a ——toy f ilia l*  a «a lr  toato^alayvk

A frMTtlfnt to fa w lla a  «• toM in to  » — la ito to i, 
Ito to q r  ll>4‘ w ‘  aaA f a d  paaet l eee i f  toM o k lU n a  la  toth

the inapa « i  a illa ito ii

9 .

9 m  IIU M toB  m m  to t M itovto applied to  toM M lM ttto  
i f  9 m  i n t o M i i i

i t l f t t  t t l  flirt f r t » r t l l  I t  m

9m pvlae alJatllM  at H U  «tudjr m m  ta atlUaa tto 
Ito lfia M  faoAa avalh lto at toM village level la daveloplag 
a aatorltleae enaek la aria* ta aaavlaaa toM r « a l  m ttot that 
i t  la m Un Ii  wltaia he* aaiaaie aai eaelagleal aapaMUtr 
ta peepaia autrltloas eaaMe M raclf aa a regular aat aaatl- 
an lug aula fee Mr ah lli. 9m vegetal* prate la airfare uae 
fanaUMd eat i f  toM laaally arallahla laf Igaaaaa faaia • 
rlaa, M m p ai,  ie*pe>, fla Vthaaa Aar * 9  aaaaaa* Maaa rlaa
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I f  Hm  f t iv l i  ft o i aaaaaiAtr OkU W jU  M i m i  aaatlia H  
w jr  f H i t l p m  food. M i % u m Ut M U '" At mm iia la iil 
la  tfei M > k M l»  f e m p M  oawpaa, M l fla w  kaaaa « n  
m Im M  ft*  tkalr klfk  p N k la  M i n t  M i law M t«  «m m  
m m  at la M ai far AM aalarla M i paatala oaitfA luU au.

iltkaagk V an fooia m m  m A k lk  to Oka vA llip 
kraal la aM U aN , tka rural I — —teara m m  aal uaAac thaa, 
ikaaafara tkU aaraal flylua ailaaal w p k M i aaaklaatlaa, 
m m  davalopad la paarlia • iaai aaaaat of pro to la aal aaloriaa.

JMM
M l M l  fooia  IN  MK/ axpaaalTa aai teajraad t k  raaok o f 

tka v l l k i t f  ta aaat kla pro tala M p U w n t . aa to tea witkAa 
tka aaaaMla Maaa aai at tka aaM tlaa fkralah aiaquata 
aalaria aai protala aoataota tkaaa lav oral lMlgaoaaa fooia 
Maa aalaotad. tka fa l l aaAag tkkla ZZXZ §Amm tka aaat a f tka 
a a p k a M t par akAM par Aar.



tot

t i l l l  XUS

a m  or tm mm a « n  m i  o n *  rat max

10—OOlOOlQ
T 3

Ooot* 
M , 90

Mm to 0.05
Oow—o to 0.09
f u n  im m  M r 19 0.05
IV M p U 10 0.09
OiogoUf ooodo 9 0.05
•VMMlMKt Oil 19 0.10
Mu m  m u i U m 90 0.01

M M  119 0.M

* Mm U i i  ptim» U  (3>ia k « r »  u  A m  1979

M o t m  tM i«/< «M « i f  —  w  pmgomt 20*. o f tom  to 
(0.05po) M i 25f of Jm grT (0.00J to Ml inciuioO 
lOOttM Of QUO U l  P M M .

9 m  o oo l o f  tho 0AM food OOMMt 

u i  UotoO tmt o o i;o r U o u

It loo por oM M /liy
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«4S1« X III(a )
a  o o K P iU M  or s a i  oojy ov t o  ouu tool gowosm ss m  

x u  m n u um n

UfvaAtoato * S T
caat Ha./a.

om 41 fa l
la l#ur atoat 34
tolat a il T M
Mtoa aaA a tto* Upial taata 1 
(ttoiagt laaal aaatoltot&aa) I 40 13.0

tota l H i 9 .1

i

la t t l  N lH tlM  of 0m 1*41—a—  faaAa ttol* 
aitrlUtN vr]m  —  leapt to MM* M il  XX? aaA IT d * t M  
M U itivt m lm  a f tto —f> I— at paapa—l I t  tto fa n  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 
t o n k M  aU  tto  aatotr — aaiuraa. toa la f  i f ata torn 
aaaAa lata part—  fanaa, aaana c a l l  aaA flaur that aaalA 
to tolptel to atotoc tart—  paapa—t l— *
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Iw O  attribute* • boa 14 probably bo m  laportaat 
•oa-iiboration la  iatenU litc tea food oawaodity bo bo pra­

te to fltvt d lffon a t teoto looteoi o f tbo moo* 
pn parolln  rariatloa won tried.

Oat o f tbo i n i  la ted alxteooa 11 oooolpoo won 
im lbgol lb tbo tkllorlac way* tbo ne&pta won triad.

Oat o f t it  fonalated alxteroo 11 nalpeo won 
dm  lop*d. O tbo fbllawteg woya tbo netyee won triad.

®P1 with gnoaa1,
t .  fotepl
3. Kite
4»
» .
4. Xddljr
T. ten t* bate pnparatln 
0. Vegetable bate f f tetett n
9. Um  bate pnpan t ln

10. ten rlb i bote pn pan t ln
11. tea bar bote joopontfcn

411 tbo 11 r»ol|*a won fbwat to bo aoooptabla. 
o f tbi 11 n olfbot ola a n t aoooptablo aad e— oly ate 
aaaoly appon with gn oaa, ten  to bate, vegetable bate.
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Um  ta tt, te t fia A  k ttt u l  tWNpl N k ttK  u l

j u m n i i r  n u i i «

f t m  la  u m i i i i a  U M n lm  to i^ p a i  t it  aoa- 
oloaloo t t « t  ualaaa a produot la  am p U M ii I t  la  not U ia lr 
to to fad to  tte tarpat ofcild. Xha taata art flavour o f a 
prodaot w ill a loo ooatrituto to tfca aooaptatlUtjr o f it .

It vaa a loo aaoaaoogy to aaaaao to t k  ax taut paaoltla 
H a l t*a la p rtia a ta  m m  m m  not ldoaturiod r t t i  m p Um  
aiaxaotarlatloa, o p  t i t  f  lata loot. aavrti ladl^aatloa «  o f 
lav atataa. I n m  faatora vast aloo •mmiUmi la  too aolootloo 
o f  Mm  lagxodlaata foa  tha fa m k tta M , taat tool* taato art 
flavour a n  aoooptatla aa4 aro not aaaaalatrt vitk aajr M p ttN  
oJuraotarlatlaa.

ntfe tka ataatofftlaol roolpoa aooaptatiUtp art 
l ip a t t i iu t r  to  la  la vmm oanrirt oat an a o la t f 1 400 ail liioa  
o f  Mm a p  p a n  5-10 jroaaa.

p n a tltr  ®f otho* fo rt a tu ff a aaa4 par M ill pan aoal 
apart Urn tha oovoal  pa loo alxtuzoa oao Ua tod to lav.



IOC

IMA Itsa saaat (*)

M ptikk  psstsla ala 100
0M*as 90
Jaciajr 10
k M a /lM t a /f lu M l to
Oil •

INM I (arv*Aut 1f?1>

t a i  i t t l f i i  m m lyt % pim , t a t e l M l H|MM 
w n  |M|— l .f t m  m ip M  »M la i* U »i u d  tm aothoi
« f  pM punttM  an  f in *  la  4m m m  XXT. n th  tta a lu A aitin d  
n a lp ti mt uppu—, auadal M l y ^ n M , asospU hllitr n ita  
m m  m v la l m % M  a h a t i l  MfeMi oh ih n a . n r  ouch the 
M M ytiH U tr taata i t  m s  W ia h l  Mat tta • tapp 1mmat m s  
M llshiC tr  th* shUCMS* t s n  m s  as Isslis sas mt CJjsstlM  
CistswtMMi la  M illra u  QklUrmm M l as ssa lttiac saC 
M llshsl ths fast aaqr assh.
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4 n m tJM o / to o o to  M N  M Ao l to  uppuoo o r w w l i l  « i  

p ^ TM M  r t ip a o t iw l j  to  M l  tho r o t io o l M l  v l t w l i  0  * • - 

f t o H i t o  o f tho t U M m .

V tflo M  itM lo o  Itowro I w i t i r t t l  U to l tho o r lU o o l  

fcottloooak An oofcool i l l  l l i t o i  H i t  m o  ( h k t l M  m A 

T i h o l t  Ab Thoroforo f i t  399 oo lo r  too m m  t o  Mm  I o U m m A 

to  tho oohool a h lU ro o  th ro o M  m m  m M I H m o  - m M m o I  

• M M .

H IM  l i l t  ■— 11 1 1 1

Boo m I m  M i l  y f o f l ) «  o f  th o  oapplooont i s  o o o p o ri- 

M B  w ith  thorn o f  l i M  y to r lo lM o l p o t io n , < • »'•  M t t  M i  

« ■  090 poooootol to  to  M o Z T2 .

t i u i  m
M 2B 0t» M U V1A1 AHXMO APIA MOTUA OP M l M rrU ****

M IM  40 AA
o f  M a t  M l  pojr lo o p o f J M M i i

I f B I M <300*0
IB M O .S .M . I j j l  I T ------ T

p o tto n

Iro io o Y o i T .B 5 .0 5 .7
f h m o lM 4*4 4 .4 I . T M
M th lo o lo o to ? M * .o t o t
fy fto ih M i 0 .4 U 4 M

0 .0



Am  M dM  M il N t lM t  i f  M l M PPlM M l (vofatafcla 

VM M i  a i l « M )  111 M t l l ^ iw  favour a Mjr wlM M i f  AO
n f M a a i  p t t t m  « « | l  la  t T f t t f U u  H  apia o f M a  t o r t
M at im w a  iN P ilt o ili  i f  M i M f H ^ r t i  M h  u  M w  

in * , oowpao, fl« U  Maas aai — aaa MAat aro M ot la  i l M f  

Ija la i, a m o o lM , aiM laalaa or trpptophaa. Ma M at iia ta  

■«ao— 1 tgr Ma t n p l  M & U a n  t o t iw l to a  aaaaala, 

lig a a n  aai a m ll « w iU U n  a f aftlk to irt  M i  lava o l# U - 

fla a a llr lapouTal Ma fa ta l aalaa a a li i r t r t i  af Ma afelliaaa,

to rn  la  aaaaliaaaMa UMaataaa ta support Ma 

aaaalaolaa M at uaiaoo a proiaot la  aaaaptaMa fa Ma aattar , 

i t  la  aat U haly ta ta J N  ta t a  tangat «I1 M . ma taata a rt 

flavour af a produot w ill also aaatrltata ta Ma aaaaptM llitr 

af i t ,

i t  aaa «1m  aaaaaaoty ta aaaaaa ta Ma aataat  paaalt la 

M ot ta* l agaalla a to aaai aaaa aat M aatlftal wlM aatatlta 

Maaaatarlatlaa, awk aa too fu tu te a t, aaaaaa lailaoatiaa or 

•f Ma status. maaa Motors wars also ssaslfaaai la  Ma 

••Motlaa af Ma lacM ilaats fa r Ma eapplaeeeto M alr taata 

•ai flavour aaaa aoaaptaMa aai aaa aat aaaaolatai w lM  sap 

aaaatlaa ofeavostsrlstios. Mao. n ‘ao aaa sslootsi taaaaaa af 

Ita  p N ttf li vuluo, aai Ma Miaaaa tta t Map M U  aat aaaaa 
M r iiaoot&vo traatlsa.



I n  fNodioc tr ia l m u oturtoO witN tta 200 oNllAion 
(Ncparlwatal) im ap N U w  o f wNotNot tNogr iMrUalpaM In 
tN  ooNool k u fc  ftlfM N I 0«  Not* BM OOffItflONt MM « m l  
4N Ijr ot 3*90 p*N« aooppuao oar a u te l or pojaoao far o il  Aojro 
f i t  M «k .

quo woo tokoo to ooo t k t  Ui ohlldroo oonownoI tNo 

•opploooot n i m i . I n  xooard o f tNo te l lor attooloooo o f 
oNUAton portlolpoUnc iN tNo N oilag tr ia l woo aloo oaUtaloof 
a loof w ill tNo O M t fONNtlttOO Of tNo oOff loloot I n o te  i M l 
tNo pteto M M tte  i f  MP,

iho foodiog tr ia l woo t e M  out for o porioi o f 
10 ION tNo,

lo tNo pooooao o f owakaotloi o f tNo oterltio io  o m *  
ooot to ooNool oni Moon,  w v lou  n i o o N f i  ooao ooo4 to 
m oooo tNo autrltiooal otatoo o f tNo ooNool oNIMooo,

A ooo la oooMoio aoi food NoNlt w m jr woo ooNftaoto* 
for a ll  tNo 400 oNllOooo (200 n p a r lo a t l  M i 200 ooo tool)



m

to otodjr t o lv  w i l l  to— to ottoy u i  U v ln  »fk ltU oo  
•to to >tudj tto ir  food to ttto . t o  f u l  tofcito u l  iu u iy  
p iu t t t o  at varlou  iam m  t o i l*  w t  otodiod. tot pro- 
ftw i iMd is cIvm  to d iw w  f i .

*• rinl nlrt—l irnwri
A throa to r  to d  M lg to it  n m jr  vao eotouetod to 

i h m  t o  t o i  food totoiBM o f 10 m An Ii  — lo ttod M ild—«  
to  tto oxportoo o to l |t« 9  oad to t t l lM m  to too o—tool 
Croup roopootlvoljr* too fffof—  wood to <l—o to l—o—  
T&Z.

A loo|l tod tool and or—a ooatloaal ototr o f tto  
ooigots to i —tohto tto o  of tto oh iU iti to toto too era—

M N M lfU d —t.
* 4 A

too to let to —to Ukoo to M l wito tto tol» o f tto 
■ to il— I tow M l —totoo to too to  U k p o o i Witt toi# o f tto 
4—oy t o o  to loo—.

ft o t o il i l i l ic
Tto t t t t l i  toigoto tto otojoot «mo ootod to otood 

to—foot m  tto aoatoo of tto ptoftfipo fa ll / otoot t i l l  tool* 
tofotiiov, logo, took t o  took ot—1401 t o  oy—  tort— t il .



M l

Ska Morisoatai l u l l  w  Iw m l  m u m  m h  f i n l r  m

tM  O Mi  Of tM  tMa m it m  M U M U U M  M  IM

m i n t  0*1 « i

l ^ k l i

fo r  tM  walghta tM  M a in  Mm 1« m at
fu n lr  «  • l u r t i t i l  Mm .  M fa n  m M  psriot o f m r t -  
M U M  tMa M l i n  a n  mm  M ta u i v iM  m  loaA oa tM  M ali

ttiAtfKk*
ta o a rlfy  tM a n  m u  M rlM iM l vMaa tM Mala rsallog u m  

a
oar*. I f  At uaa aat m m  tM  m h w  M ai mm MJm M I a t tM 
M ft M ai a lia  aa M at tM a n  mm  horlaoata 1 w ill aara laaA.

qbm Am t t o w  ualaMlaga tMa aaala m m  aM aM I vita 
a la a ia ri oalgM ta t f  N k f  aaA 40 kg. aod la  ovdar to kata

Mhaa aaailag tMa aoala, oaro mm taMaa to aao that tM 
M ah la  ualgMt wa ting Am tMa a lota at to  kg. mm fat m m  
aataly Am tMa slat.

of

A.

am Mkjaat m m  u m I  to a 
platfan nAAM MAmi valgMal,

a to Ally Am -a tMa oaatn

A ta lly  aaaaaA of tMa attauUaaa la aaMaal mm mm I a tat aat 
tMroagM Mt toa MtaAy ta mm tMa M fOavltr o f tMa aMIMaaa la 
attaaSlM tMa aaMaal  M i tMa Ur iMtaaaat la atailaa.
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•• of aki:
m r r * n r o i T at*

A M N H  of M  portlolgotloo of «w ohlMna U  tha 
• u riM ltf ohi u t n  w y r im *  M ttfillN  « i  k»pl 
M t tM  atudj. 9m m  M i M ii VMM to ft to ooo how tax tha 
■MMwi «M l ^ p f U f  U  tholr MfAMta ohiUtloa u t  phyalool 
M tm tU a . ftaiv m H— Ii H i  paartlolpatta* la flaoaa «M a loo 
M M *

f .

Am  iR tM a a n  ia ta  o f «1 4 m m  « m m  A t  t u p t  A i M m

■ f t iy w U .

J llo lo o l M M ll l t l  —  «MM 

o h t¥ li—  U  hath tha p u p a  M i l l  

| l m  in  I— m —  XX.

ant ao a l l  tho 400 

■ o ilflo i XM  oohaiula

iM o a g la lU  o a tiaatioa  oa a l l  tho 400 o h & M m  of both 

tha groopo warn ounrlod oat Aroo fU g o v  priok o— p la . flM 

la t t la l t M  l U a l  m o to  o f h a aoflifc U  m m  ootlaotai oaiog 

hf— g t h n a i j l l t l i  oat h o i.
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t .

Wm M t lf M n la g  urlao oM gXo o f 90 — i l l y  
N to «M  0U 9 IM  (as U  oxporiaoatal M l as U  control)
M M  l o i r —I for U l im t l l lM  M l H In i m  oontont M i l  

fo ili 'a  Mtfeol M i a U N U c iilil Mthai N apH ttfilr*

Sm i M | mm iB iip il to flat tho offoot of «tpp3o-

with Shi o ffo o t o f M  oval lroo toolo containing 
O f o l quantity o f tho oUml given to  another group o f 
a la ilo*  fU rli.

1* * 1 — tlO Q  O f  O TO M lM  O f aM lonO n.

XolQOMOt g ir l• totwooh I f  u i  1« joturo o f f  atudy- 
log  U  M  orinaohlUugna Amo Joloooo llv to  h la o l M l 
gooli&og U  tho nokoo l  M otel who aolooted for tho aOuly.
Mr M  ol o hiooo 00 g lr lo , heighto, w o lf to oal ootlootloo o f 
hoQMOglohlo «0log tho fiogor tip  t ie d  uoiog tho ooy ta w llo M i 
aethod, m o m  determined. Shooo with M o u l in i  voluoe to low 
11.9 por too Ml uoro iw r t low l m m o U , ( « 0  1999)* t o r  m o m  

t4  io  awnher. Jhooul ^pM lMOt o f oU  ttooo g lrlo  woro ornolnod 
IT ♦*» AXf otololog MOthoO (M B ) to detect out hook m o m

m M t im u t

ooototloo o f 100 g of ___ ofMuruftth ooMtololog of 94*9 nos* 1M



U fta tiU M  i f  atr* i l l  tM  | t t l i  M  a lk ia N  pifeanr a lM  

lw  j n m  tv  m v U m .  a  y lr> ltto i m k i M  tM  a u ljM ti m

fcatlUr ilM M lw , 9m 24 im m U | lv li m m  m t a lr  ■ ■ ■ Ifl
to toM M ffto M to l 9 M | I I t  t f  t l  M U . M ltlto  C**BP

t f  12 MB MM— U  llv to  M M  M lM to4 BB B MB tort 1 a— 9«

I t  tottop t m m  M to to M itrto t —  ito a p  toa toatol 

— —  tB M fto H l %M axptriaoatol yto lift. 9m  gixlm  U  p M p  

A M M  M  M tlM l BMUMBtH lOQg (tout M l| M ) M to t  V im

oiioA — It  bbA Hint— bbA m i n i  a b a i with lo t— , mis m m

th i — Via—  BBSBBt Of — M lto  tht f iv  It  t — M — MM M »  

t t t htd BBft — ai* H  ( t i l l  i t  c r— p t  M M  tto p lis s ito l 

with BB 1MB t— i t  (ttU o U a i i r —  h X — l i t )  t t  supply 29 Bf 

of i r —  daUjr. 9m t—torti p ra y  0 m m  g it—  t — o of tht i l w i 

— ppla— ata. It MM t o t r m p  of th i iafastlgstor teat t f  tht 

— hjittt t — IBM It BBT IV—  t — lot Bari—  tht it—  t f  tht 

• t iv t B it o i tlttw h tvt.

Bth watt for MpphMBtollM
—  ly f  I  t » m  tUm  t t  Mat for i r —  a— t— t  

■t appatalabia v tfto tt—  mm th o rn 4. 9m  bbbb i r —  — t oat 

t f  th it — pplt— Bt wot 24*9 ac/100 p  9m  at—  i r —  t — t— t  t f  

M 22*9 ac/100 Co JtutthiUtT t i f f l—it itt  wart 
Cavite tht — pari— a t. Vtort— t, at io tto tl— 1 

tor— hi—  oath —  I  U rr t iw  a—  v ta lti—  ■■■— ! .

Mati—1 ̂



w

■m hoots 1 iU t  « a  m u n i  tm  ito  k h i u ;Ii«  
u t  M l«lw  awtMta* A Hu m  l v  ualghaont aor—y «w  
•an 1*4 M t far H U  yrjaaa .

9m  holghtoaoA wights m I  hat— glalta  aaataat of 

th* f ir ]*  m m  m m m i I  n a r y fortaight. far tho ‘n m n It T I"  

Aotorulaatioo aaoh tias a standard f w iy  fhrtaight, far H i

with fra ah hiood “ t 1* " a f tha rat whoao tent iraa oaataat <ai 
•atlastad at thi tia* hr W «  M tfeal (M i  j*  gfc 1f94)«
At tha and o f tha M y r i M i t  2 a i. o f f M M i  U n i mu I—  
fir— aahjaata aad j m m  ca ll roiaao and thi 110 oaaat wort 
■ M l—i aalag aaara h—ataorit tahaa aad tlM aaahar —lad 
— lag ah——  (XOU% I9 i9 ). M . n o r aad m b , sad 
colour iadaa « m  — 1—latad —tag tha aha— —I—a.

B m  prasont iovooti— tloa m u  aada—  to dotorai— 
t— — n a lllitT  B-aarata— d m  oarroto to — a oollogi
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N lU fll atuU sta i f  tom ago p u p  20 U  24 
j im i . of art a ittfU lU p a  Im  h u m i o iltop , o iu irtm , 
m m  u l i i l i l  far Km a t a j . Amp m m  iir lia d  U t i th m  
j m j ,  iwi »£ h m  f « N  too w y rta M  1 p i p «*o m m
H I  o v n t  H p p l M I B U t t M  M l  flwi Of f M H  f M M l  ttl 0 Mtlll

P m Pi with ao aapplM M liU M  fo r  to* study. 9 m im o U Ii  
t i l  ■ ■ ! » »  farm * tte ro tla o l M p p te n lilJ M  group.

m i  i — n  i r  m  m i n s -

H lM k ttM i o f t i l  da lly  T l f o l l  A lntako o f | §9  
—  ̂ M i o o p rM lt oootooo from  a dietary m a r l M itt  ktpt 
fo r m  oatiro SO la p i Ip  M*k M J m I  woo m m  rooidlog U  

too too to 1 m m  I r a *  S w  tM  sooori o f food u ta lr , t o  
w i p  v lt w t i A (t w i p M  o f  ro tla o l) Intoko por M ai ft*  
lap m i  oaloulatod laftai too M k a  of food eoapoeltloa tM P ( 
(S M f 1971). 9m  m m  daftly food iit o lo  ond v it u U  A 
(ro tla o l) iw tm  o f  9 m  d lot o f tW  SO oaOJorta ovo gloom la  
M ia  nil. mo m w p  v lto a u  A* M a ria . protoia aad fa t 
latafea por M i  por dap oar oalaalatod iwlag tfea 299 food 
M p oa ltloa  m tlaa. Bw oookod food ooapMo m m  alao 
oaoly ood fo r  lta  v lt w li  d, aad oarotoao oootoota.

m foro tar Oogftaaftag o f 9 m  fooOlag rotodalr. ftva a l. 
a f oaaar Olood o o v k  mm dram Proa 9 m foroa n  of oast 
oaOJoat, for rfttaafta A dotoraiaotlaa da otiaa.



t i i u  i r a
imm uxar m i  m a s  abb v h m h  a (ajiood ocnmt of tn  ra t at ra  81 « v « m
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R M ik U r  B ttlM l 
V M l U t t l  I H H  OBBtoat

«• m i

JOroolo f t ! 4
folooo 49 1 4
Booto oaft tiakoro 10 t
Im tf w pA fcA o 10 110
Otkor oo#otiB100 90 19
Ami to 40 9
Milk and milk produoto 890 110

mm* t f —

m to —

total 199

t e n ia  ofcUfc tom m w m  of BloloalooU/ i l i l ia lB  
w ila w  w m  1M to taa ootjooto as a n p p lfm l to thoiv 
iifU av Boo to 1 4 lo t. BmAaod p o o  o f oorroto mom oookoi 
U  A f i i n i  oookor far floo olaitoo a l  f04 to oaok aoBJoot 
ot knot tiao. Am oookoi oorroto ootoi oitkor win a U ttlo 
w a r  or «1A  a l l  * po»»or.  9w oookoi oorroto prorlioi
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ik n t tNOAi i f  m u n i (479 Aw i f  m in i  ip in im )»  
flM« Um l mm A m m  «• mpmmmmrn alias wit* tM I m l AIM 
(199Aw i f  iH la ii H rtw liil) Mi MB m w n M  i l k w i  
fwr f l l —l i  A IM atail «M i. Marly 790Aw* ftm  aat jiiM  
M i IU  art rrarirr «w M W  aappla iat - n i l  m  iw W1i » 
Motmr «r«ip of ils  N ljttta mm «M dally 479 Aw B  Wtt* 
M l *M |lU l* • M M I lll V lluU  A |M»IWtlM M M lM w
24«oooAw i f  n tt io l pa* pa* i«nftU | lik M  la im a l  a il 
ta iMOa Mi H iU ll IU iIIm . Ms u a u t i f  fttlM l m i 
•plM O al M 1090Aw •* m »M i  Mia* m m  p M it  la 100 « 
i f  w n ili All IH  uppliMRtaUia Im M  tm  f t  lays. Mm 
aaataalr mm m l  ft* hiM Mo u p A n li iy  M U m « *a 
MM> iM W  mi vIM la A la Mi tmm mt natia or pi lla mm 
m m m I  W Ma aaOJaMi OMlag Ma mmmm of Ma taprrlaaalal 
filia l*

t i n  wltaaia A Mm  la M frn ari afM* aapplaaMtatUa 
mm M M  aa aa laAaa af Mi atiliaatiaa at m m Im i aaA 
Titnia A* oaaaaaad ft* Ma M ftjn t. Ma aaMal la glMa la

I m  oratorio mm aaaA for MM Ma im iH— 1 M t*

raly far ala

laata Ma IM M  Mi ifii lM ilil grrap f «  
ttira* VIM la A M ttfllf rralA M aaaaarad 
Mia Aar lag fiaal aaafrrlr.
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J U i i  t n

9 m  prole lx  fitU H r ed n lM  dicta v illi n k t I N  ixlL - 
P M h i f a i l  mmly •nmgnm, gnmngrmm, Ik m p — , sss flower 
■ M il,  sad f rssM ssta to  i l M in i l  w M m U m  v m  studied 
M  x^hlae ruts M ice M r  « l| h t  t a i p i i  1 9 , n v  u i  HP 
sc levies per em t m  c r ite r ia .

f l n d U t f J B

M l*  m U  fire s  9 m  M r  M ight fx lss  o f r*ta ss 
the six  food f t m l i t t s u  (Mixtures) M i tbs MB o f tas 
d ie ts . 9w e s s l/s is  o f esr t ssss is  g im  1* u t i m  x t u .
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» i  M y  w l«M  fO M  «ad tM  M » n l « a  m m  h i# N t 
f »  M  M U  «  t t l  a tti M lk « 1«ta  iM ly  19,10 g . M  5.01 
•M Io m o i to* *0  M i l  M m  4 l« t f 19.5c  g . m «  0.17. * »
M iT « * « M  and tom MB « k M  fov «U  M  a ll food 
fonuU U oaa m m  algal float  1 / UgOor U m  Mo Oooal atlao 
d im . to»1 Mo MR valuoo m m  frw tov  t t u  2.1 M i l  io  or 
ladlootIm  Cal tfei protois |M iito of a ll tfeo aix fooi a ls- 
tUMO MO M lU fllto iy  M  ptY fC  OOfOlMMOOCO, (1971 )•
U v iji  M l M i t o w iii 0971) a t  toradu (1975) M p oto i 
• lalU r MR valaoo fo r  lo p t o l l l  pro tola  alxturoo.

Mo 179 aad H r  oalorloo *  o f tko ala fo o i fto M ito im  
a n  giooa to  totoilo ZZX.

f i lU  I B
m t f l »  04LQRIM j l O T M iS  FORMiLOnOBS

Oodi VOrmlatloao mm n o  
Okio *

Mtoo m&M TO 11.41
I A noao in»>ii jim c w R  m iTIw o i om1 M i.95

S B HUM • to m g n a  • gn oapM • 9.25
xzx • ROM • ooopoa • t l i ia p w « 9.0C
V B MaiOO -  lUMOMM -  IOTP— *

•M flOOl MM 99 5.74
? B MOM * » H f  • OMfiMOT rood tt ••*7

vz f tolM  -  000900 -  iiroigM a. grouadaat Cl 7.15
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—a l i t  w k M  o f tfea a ll ft— ila ll—  in i r t  f t —
59 to i t  ood t —t « f  iha UP oolorioo par aaU tew  5 .0 i to
M l .  tela a llk  ahfth w o tfta a f t w a  a—a—at pi*—— hal 

tea kiffeoat IM  w laa a—  — 70 oaA W f t ly a t  —at 11.4 

a lw  rate—A la  a alalia* ortor. tea OV ate n o  a l l  00—00 

far tfto w r t— i teal te———tloa warn aot— ataqr —aa aa> 

parol wit* t— n k a a  —par— 1  far r tg i—rloa 11a— (Vaa, 1—5 ) 
*a— —aa rap— 1 — Oattlka* at a l (1—9) alao rop—to1 

a irlja ta l aad teaalao (1972) and —talaa f|  ftl (1979) alallar 
IVV oolaoo ate n t  oa ll far vogotot— pro—la  teola*

0—t a—Ira— o f t— a— teaaa—tea— — oooporlooa 
wit* 9 .I A  am — pro—a—1 la  —ft— XX. —  oaat of —•
100 era—  o f —0 fool foam —t—  aapar — a proroll—g pr—oo 
Oar— g —t o -  r  1»74# wort ooapora*— — — a o—t o f t—  

lapor—1 teal i—aa aft a  OJA. —Igor -m a t a— . — 
yroooat t —  a— n p  aal — a— part aaat o f t— aa tea—  t e a - 

art rate *— *• ( f—go—§ 1979)*
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i o n  n
oo«9 iiu n z i 0 m i n  raon iiflii i i m  m  im vizim  

m ic a s m orm n  *74, i f  o o m u fo m  ,  tm a  a i f f

For aula til M l  9M1 1U  IM M(p ) h O l “

s a
h lp t  va«t

MUA sftl

90
m
T

7.9
•.0
!•<

M i l 18.9

a itOos, is ifU i iw n p m , 
■oaflswsr oast 100 p. 0.19

• 161I1•3
100 i . 0.19

0 ■sftss, flhapsi, IW I1 M 100 f . 0.10
> ROM, Rsmopms, Mipss, 

mmflmmr as«4 100 f 0.10
a asftos, pmoopma soaflowsa m l 100 •• 0.19
» RUM* iOO|W B, JWpSftf Orouodsut 100 f . 0.19

a w N t  n » p i » i  * .* .
1979

Cost S P t il iU lilr  Of MW M toV U ll 
l a  f i t ! top a v a p m i -  »  f o n s u t  
4a S B tft o f  t a  M m M  Workshop, 
fro ts ia  f o i l  M l a itr lt ls a  l m t e f -  
sso t is s o s la tlsa , p .01.

m t la y -

a 190 polos asks oss tap so whloh ftp sq sits  loot 1 c., 31$ 4a V.S.A.



HC

• r t  i f  xtm Udlgoo—  f M  ItM k l& M
ofcoa H i* H* IH ti i w  foot a lxtu n i a n  anpuakh vita 
H i k r t  o f H lft t  H ot* oad n la l  o il.

Aftor H otU i H i  n v l m  H m IaU i m  p n p iiH  U  

H i f M  of H i i m  n it p n  far apynraM , H U —  n  odoito 
•H o k llln a , i t  « •  fount tint a l l  Hw roolp — v m  vary 
n i i iH I l i  to tin ta v p l H iM m . H iM n i w in —  Hi 
m p u a ttn  iH  did M l — • «tr  d iffitiT * y—Plow0 nr a—it*  
tia c ifH r  tH  iim i— H u  of tin  — pploamU  In  oddltl— 
o f — ataalag ig iiH  ouoa n  J a ip iy  la  tin —ago o f *9 to to  
par oont —  aaoaptatla to pao —tool aad o—ool okildio a 
ia  dry food prod—to . Ranvor ia  m i  —lid oooind foodo 
(okiH  ia— ■ ia  n la n  Hr H m  or four tlaaa oftor —ot tag 
tin fetal o f — ifea la i ogoato tod to  to ia— a—d t» 40 to 90 
par —at. It a— fount tin t tlgtar fetofe o f f« t  o—toat la* 
— a—  ooooptatiuty. It tn oo trU lo i t  aaa olao oototliotod 
t—t i t  aaa t lr t—Up lap pool tfe  to prod—  oa oooaptatfe 
aaoipa H H n t i—fed tag m m  o il.

O—o mo Hnw —  nook food p otiJd rogalroo few do — 
fenw waotfex o oHLld oaa ooaoo— tint oa— t at —  ti—f



1*T

Si M «U to gUa m  1m 1«M la to l h  oouwpUot aapoolty 
•f tao m nt><X u l MfeNl aklU« f f l i i t o ms» ooo- 

<m M  m  • group o f 50 ohlMiaa rouglog la  ogo ftfoa Mo to 
ftw  joara, and aU  to a lia  yoors. Bu m  otlM n a uoao M  
too tor loaf food fM p a n tlou . aomrlay tta oaooot of food 
toot m i l  woo afeU to oomhm mm ootod. 9 mso otoortotiwao 
a n  yoooootod, lo  M U  XXI A. Mo 'pojrooou' ood *«ppMo' 
yiapanttoao toooao m y  Balky aa oowpaood to too lodio 
pmporotioo.

S i l l  XXX 4
sea d u n zsa i or bu famous ooqkii ao xav loan  tu s 

could m  oommi n  su  S4Mis i i a n  as om 
m m

forgot fflaiHo— Booipo low 4 . 
* <*0l»d VU 

€•

IMooOool (5 a  4 zoom) SS& L TS50Tf
t»5250
torfSum

JtOool (4 to 9 yooro) too 550
00 400SSIu 100 250



m

too f t m t o t l iM  (Mr 9te toollog jr  htt imii ~ o n U 
N  p - f w *  i s  too tmrm i f  v i f i t ib l i  appM ^nraaW U M i*
B » la p ortu t fM M ilN  otogao M ti

1 . toP -M O f o f III  N IM H
tm Hi W illi of MIMll «H palflM

oai 3. Fortifi—tl— wit* vlMfeiM « l  ilN nlf,

9M pro—s—4 dry (i n ) fo n u k tlM i mould l i  la  1 9  
t e a  i f  i h  i i — l i i  U 9  MM t m m ,  (oow grlto) n  t e l  
t e /  m  9  and tm  y n p m tlo u  U 9  i| | i i ,  and 9 m fla a l 
moipo w ill M l 9 i m i  la w *

teM  9 m n p i iH y t i i  m lM tt ia  mm alao Am * m A 9 m 
h A m i  (« A  p M jw liia  (IH 9 >) « 9  m m  teaal to Im 
H 9 9 H i  aad N o li m m . A ll 1 9  o o m l lip N  o il omod 
la p lIU a ll MSA IM I9 I to  IlMOIIM 1 9 9  l l l l l l j  IM lillM , 
ao—ptefcl liter 991 to M i l —  to p ite  ox a to v  f i w lM i 
la llW M ra. to a H N lt  o f a l l  9 m m  9 1 1 9  tooto toxmiia  
Uo aaA ZXl* t o i r t l n  o f te l— 9 f n p u  M i om  graa or 
p i i l j i M  9 9  too nVIM r* o f oa&tollo 9 9 9 m  and aloocalo 
to  f i l l  too m inting M trlU o—1 p y i la  1 9  ilo to  of. poo* 
ootoo l aaA oo9—l  ago 9 1 9 m , 9 m  tom  —Motel.
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t e  xstssas fs r t e  m Im U m  of 9mm 9m tam l M

mm
* . | M  a m  tJM a ta flM t M l t k M  M ir  9 U m U M H  

■■ i i f g r a l  to t t t i i  fo tw lM  to lto  t o w T t v  M M .

to. t e r  to ft • U < 9  psa-stopa « f  « u i  m is t  i Mm  
I t  tru ly  la A IfN to i to  to to l M l*

s . 9 m  lx  t t t n  m p tv IlM to  p m  gaam M l i w m o m  
« r m w  p m  is  alma m am i i  t e l l  te s t  i l u t o f l  
t o m  t o p m  a rt not gram la  a a fTta to it p t o t U  
U m  tm as m i l l  iM N ia t o lr , to t t e  p t o i t U l  
is  te a s  wad am to  is m  laps* i f  t e  a m i tr im s .

A* tegr m m  t e  stop#"* maag t e  f lm  f  sam lss.

s . t e  sslsa&s i n  m lm  s f M3 for * a s tia s f 100 
•tom is  a lls  to t i l l  t e  n is t iw  M issis sad 
jsstola  p p i I® %to tisptoas at tSs psssstosl

W * 1 n i  * d m  t e  asosMssaisi astlsss fas t e  

mxtma to te d  cu s p s  of t e  pspslsttss, tossd as t e  

isfls isto slss  of to te croups.
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I f f

9m f«T N U ttM  M l o f MOm ,  mh graa, p i l l
p n  mix M  to om4 fta >p M p to li fM t t t iN  fix  H M Ii|
•f M to ta , p it M in i A iM m  M l ■•tor t oh ildn o. It 
■ ip t  to M l tour m h m i i  t o n  to t ou trltloool m l l n i t t n i  
a n  d M ln llc  t o n  p n o t in l p i n  o f v l t t  *• t o ! *  • ;■ > »  
f n t k U n  to* n f t o n  and pn ootooi ahl M m . to u  tola 
n porla tat n  ia a lg n l with • i Im  to w i n  t o l l  M a 'i  
top—I n n  n  loportod food* tor to* school art proaohool 
tota l t i n  fta p w a u . too ala o f too projaot n o  to 4 m  lop 
to o l to m  la t in s  toot o n  la U p a ou  to t o l l  todo, toot 
o n !4  rap la oo too 'to n *  foods la  port or In toolo to tdvo 
•aoO to oof lo  lazy oOU4 994* O olovln o f ooarfjr aad 15.5 | 
o f protolo. tolo t o p i  n o  n ootot, a la n  too ootrlttvo 
v a in , pa lota O lllt / aad aan ptoM llty  a loof with too on to  o f 
too lapm dlooto a rt pnoaooao to n  —  ootortlohrt torooc* 
tolo  otadjr.

to lo  oxparlaont n o  dool*aod to f lr t  out Im  mmt 
o f p m  p M  n p p lw o to i to  a aorgtoa 4iot n o 14 oooolt lo  
Itla a  pee tolo*

\
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Wm —  m lm m A  m m  u d  a i h l a a i M  omumt * f  
m  w r l m  f M M k t t i H  a n  i l m  t o  M U  a n *

u n i  x u i
N o n a  dr aoiv soar <aioar t in  a«  mm vaxbm u s  mu mb 
— axons* oon—  ov t n  tauqoj ra u n tfio n  wm

KXMRaSt IMQMfXQVS Of JOMUl ASM MM— HI

s r s % s - ,s r  s t
fa r m  l a -  « b  M M  U  p l a
t t n a  M -  f u l l
• M l  CM

100 0 S6.9 89 0*07 0.8117 0.1411
00 80 27.9 90 1.90 0.5409 0.1974
AO 40 90.5 09 8.10 0.4980 0.1480
90 90 25.5 98 8*04 0.4994 0.1479
40 SO 24.50 40 1*98 0.9418 0.1492
SO 00 20.91 88 0.76 0.4927 0.1944
0 too 9.90 19 0.77 0.7414 0.1891

S M  dtctc la M B  M U Z  « f m l  u a n t a  af

ytltiii M AmlmA U l i f f t m t  fri>aUwa firm  — ■ 

m A  p u t  c m

\
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Hmimm p v »n ii ralua m u  iH a m  wtea 40 par o u t  
o f tko y ro to li U  tko l i i t  m om  te r iio t  fir«o ourgtea u A  40 
pot U it  f r u  f j —i — i Tamm f l f u u  oom apooM
to 75 |. o f  oo4gtu  M i tic*  « f  c m p i o  la  a alatara a f 
100 gnw o f  m  fo o l .

to M lao M il oof  M i 1/alao opyouo to  to t lo  aafta 
lla lt ia c  oalM  o o ll v isa  a i f i t u  f v a i l u  firaa SO par o u t  
to 100 yor « R t  o f protola o f Mu l i o t .  a* t t l  otter too l, 
aatelaalaa tea—  too M ft o lu t  aalaa o o ll atea gnatax 
yaapar t laa o f  pro tala layranrUoA ly  g m a  g n o .

H  tela  o p o r iu o t  tea aytlaaa prapoor tlaa o f aaagteM 
to graaa graa m i  a f i l l  ra tio , tea raaalta of trarftaaa 
aa tritlaaa l aaatajra aarrlad oat la  OMMataro, t e l l  te4a 
Jteta aa* tea aalaalatlaa a f aatia a f aaaaal ta palaa aa 
aaaaaaad ty  tea yapatetlaa la  g lraa la  teU a ZZXZ2.

\
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NUTMTIVB TALUS OP COMBINATION OP 80S0BUM 

AND GRBBNORAM PIG. I

2 .5

0 -5 J ------- ,--------- ,-----,--- ---------- ,-------- ,------  . ------ ,-------.-------r -
S0R6HUM 100 90 80 70 60 50 40 30 20 10 O

REENGRAM 0 10 20 30 40 50 60 70 00 90 100\ . Si
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s t fM x x m
ANornre a d  kacxo or o* u m  a» o ima *mju>ud tm us 

jm vzmum
( i w l n  1974 -  * 4 ,  1979)

Option rati* m
par tltta atuijr T9 *9 9 a 1

D  |——at  IH tttlM  IM i ratio r o f  U f from • to

1M « M mXX tto oaooo, ooaoooptioa o f oorgtaa or ooroalo 
prodoolaato. D M  aaaoaM m n  aorgte M i gnogg—  
ooaparod to D M w . Mr pro to la tra iler iaaroaaoo to 
a a art—  wton D o raUo o f ■ organ or (ooroal) to pa loo 
(grooagraa) ooaaaapt loo go o f 79/19 g» or 9l1* M i  to o f 
partioalor totoooot to ovototog alaplo loilgo—— froAo. to 
aoptaoo too laportoi foot atotoroo, t a i l  a alogto looolly

\



M i l l  U k f M ig iM  MA a lf lf M  P M  p i  Ina Mm  

f i l l M l l  two

M l  M ih M  U M  of m m  Motor tola U  fMlMOatOQO 
U t M U t , o f I m A  M i  M M .

>• 100 pMMM o f 1M OlXtUTO N u ll OOpplf oioooato
|WM1m  oad oalorloo to  tbo M r p l ooOool o il  10, 
oo tMot pooooat dlotaay O ofloloaoloo m i l  to 
M o  o p

>« flho JOB mo3mo io  atooo 2 .0 .
4» BP olxtoro io  1M01 axpoooloo and oloplo io  

MIU| oO r too l op o llooto  aoMoljr o ooaooi oat 
logy— oo at io  aOoyotoMo fo r  toioMtog ooA 
tfO O flU O M  >M>|IMI OPOMK t o  rural I—— I t in .

A oofotablo proto 1a olzturo of toroip a o ooA ooooao 
io  Mo p o to io  ratio o f 4l1 «oo ovalaotoO a* lag Mm Mooooor 
OPil|iti Mm sooalto o f ifelafe aso fSooootoA to low. Sho 
■mm totr o f rato M  Oioto o f tu jr lii ooooooo ooA
ooooootratiooo o f proto loo oro poooootoi io  MIM XUV.
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tin s  xxxv
N U I BOOT IN DM f f  NT B i f i  VtB BUSS Of V4KTXBQ iONKOM 

4*0 a W H M t l lN I  Of JR0M9M

p r t S u 'u
H V M t-
• P jf toAf to^At

* IN  A tot
!T 5 i*
A tot

feittol
( S T

ftoal
U )

A w iim
(c)

S S L * " * • 28.7ip.iJ 42.4*1.41 19.Tjp.00
-An- tl ***0|P.il 49.9lP.91 22.1t1.3i
•An 19 49.Tl2.i4 22.3i1.87
-An * If 44.5tX.98 37.3j2.25

NOa N ft T N .1 1 M 28.0jp.78
•An 9 ^ • N 4S.4i9.94 40.3jp.54
An 11 *••9*9.90 83.0l4.28 94.0aP.54
-An* 19 X9.0t1.70 42.4j2.25

% nmi • ± NMhN urn*

N * far tin  * ia  N ik  in M a
lic it  m m  f i« N f Mu ttM  IN Imhiumi • mmm n n m c  
fcr«U «w  iM N itoiltM i, N illN i t  MrttoM t e  Micfet 

m m  civ*II to (IIIW M  XVXXX*

\ A
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k i l l  a v  * g lTfi tta « u  IM 4 « l  p rita li la k h i 
af ra ti IM  ditto  af vaqriti jvtto la  iw totto  fa* to taps 

ato tot m  tf  ito  l l f t a t t t  IN I  N ito m ,

t o n  XXT
out toot amo nottn moi or am ns rant of Tann 

xtoonoi ooraumusis is  to lira as >u is or mi H M

• "to r faai lataka Aratala Iataka

A 135.0HU.21* 11 .9 7 0 .7 9 1.090.091

a 1 t 4 .3 0 . t f 18.090 .24 1.100.099

0 I4 9 .% 1 1 .t9 19.240-51 1.140-192

a 1 tO .% 1 4 .f9 14.070.11 1 .3 4 0 -1*

a 1 9 9 .4 0 .0 7 9.9 % 1.7 7 i . « 0 O t o

a 1 9 1 .3 0 .9 9 14.920 .99
2#t4 0 .1 1 9

• 199.303.37 19 .990 .30
2#940.1O7

a 19 3.10 .37 2 1 .930 .89 2. 0 0 . o ^

................
o j'toast h  I t o t l u l  a rro r.

« n  I N I  latatoa 0 , «* • »•  **

rata 909 9 to* aant toavaa a n t  -  aaasat alxtotaa U 0 * * * 1

to t t t « t  a k la  ailfe 4la ta .
U N

is  vtoltto.ttoa aaaa— ptla*

ttaa 1l•4

1 ttoa m t o l a  la  taka af tot

\
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t l f f t m l  d lakqr 0 M y i n rU d  ooljr Mo to t n  l l f f t r i n  
U  U i ■ ■W H M IM  o f protoio of too A lot* 9 »  o M lf ili 
o f m r u —  for protoio M a to  la  fL m  u  avoxun XU,

Dm moo M I (M M  XX?) ImtcmoA tnm

1 . 05.jp. 094 to UJfejM Ot fo r  ton a p a a  n m b  olstoroo. M rs 
pro to la oootoot o f tho l&ato woo Uoraaaal firoo 9 to I f  yor 
ooot. For M i  allkt tto  owrroopooALof H I toluoo looiooooi 
tow  2.62 £0. 061 66 2 .9^ 0 .10 , a to l proto la oootoot woo tolaol 
tow T to  11 por ooot. 9m m  oftox too m  talaia rowolaoA 
own toot ooob whoa tto protolo oootoot moo ftottov law aaal 
to 19 por ooat. JM lpiia o f oor loooi fo r  MK la givoa U  
ItoB W  XX.
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taoM a n
m a a m  ******* **ai«**xo iibwi ad anayxo am 

aS itiJt of m s  " o  ***** m *m vm  m om * <*unm

- fro  an lim a
(W

M a i top*tlo“S r to patio m l 4a t in t / 
to*, af triptoar l  t o  
k u t l la  tolarUa aalaaol pm f,/3 0  
alautoa

•4.31,7.97 933*141.19
9.91^191 99.3i9.9i 1064i39.79

0 J.M1P.M4 137.Si .10.96 1394i95.60
4.0 t̂P»1T9 194.9t11.21 1693169.09
J.OOip.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.lt11.21 19.62t71.69

a M at i x  M aalaii m w

a m  van ao lif lif lM a t  lif f ln a N i is  D  iMptU* 

M tgfcli « f  « m  ii| M  g n «H  tha i i u f t m a i  A l i l l .  
k t  i lp t f l iM l  dlffariM ta  m m  found la  Um  total topaUl 

a ltra p a  oontaat u l  topatio aitvogoa poo f . of f t w l tlo —  

m o i tto group* M  Ilf f t iM t  lm la  o/ pro tola, toa towr t  

tralaa of €0. 20.25 ag. at Mpatta altrapa* mm M  la  rata 
M T v a r  m t  akla a llk  aaA M g a it v a k » 219, 9*16.2 afc. 
la  rata M  11 pa* ooat atta allk Alat. m  tka protala oaa 

oaatratlaa mm laaroaaod firm 9 a  19 par aaat la  kavaaaaaa- 

— —  « i r t i  aal arm  7 to 15 par aaat la  aM i a llk  D ata.
*to total kapatia a ltra p i valaaa alaa laamaaaA Area
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f4.94T.9T to lf4 .J±1l.a  ag. o f i t r - M  «aA f r a  40.2^.23 
to 210.0 ±14.2 «g . o f aitrogoa —opootiooljr* l o i  t— 
platan of —patio aitrogoa a n w t w t t n  m u  A ifta ra l f r a  
toot o f growth n i  J— fo il—o. to tta o ra  o f Itt « m  tta 
la—at lo— l  o f  T f0* 00at okla aUk gam a Oottor n oyono 
ttaa ita oagotatlo ytatala a lx ta n .

too —patio toootota l i t a t n p iio i  (JM) atU vlV  
« 0  100000004 v lt t  too loo—ow U  tho spool o f p fflo tt ooA 
«oalltjr o f yvatala* too aaaliolo o f ooolaa— for t t l  a ottv lg  
lo  glooo to Oi own—  XXX. too to  to oo too okla Bilk H ot Ooi 
hlg—r Oo patio SM a o tlo it/ at aU  O talo than too— oo too 
Ooo—groo and —oa— atotaoro. to— hlg—r Oo patio oltarogio 
ooatooto oon olotto with hlg—r ho patio M  0—yo> aotloltloo.

Ilf 111 I I T
Oalyalo o f too data oto too log to— napoo— ourroa 

—tog Ootjr —IgOt gal— — too napoo— ( —ft log a lt o g i  
lata— — par— atago o f tlotary proto la  ao a — a an— o f do—— 
fo il— to oatu y t — ——f o —oto o f o oatlffaatoty aooojr. 
(f ig . XX Oto XXX). Howerer, aal—latloa o f olo—o ratio —tog 
olo—o o f too — go—oloo 11—a — lottog pot— 1 prototo — 
altoo—o totals— — to— ato hot/ o lia t  gala — nap—— 
pro* toot u—fa i 4aU. too toot f i t  o f t— tata —  itool—  
tr  plottlag gala to —ty n ight —hi—t altarogoo lata—.



j i g . l i  R aoasasio i o r  m ig h t  gadi ov iit r o g m  ih t a u  (f ia t s
OH D IR S  DIJIBRING IN SOORCBS AID AHOOVT OFit onus
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DIET ART PROTEIH LEVEL f
f I O .I I I .  REORSaSKW OP WEIGHT GAIR OV DIETARY PROTEIH CQVCUTRA- 

TIOIS OP BATS OR DIRTS WITH DIPPBRRRT SOURCES OP DIETARY
n o n  i r s
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Mia cm  Uclwr lomkUM o N ffle ln t a , m U  m an «

H i i l f i i  af H i i i j in i la i  U m  « i  iitm ip to  H1H 
• V H iiM  H m  faatd MpiriMRlaUr*

Um htallTC growth UCat a llot is  aa upitM iM  ft* 
tta n la lt f t  M tv lU fi n k i  of Alatuqr pralalu , la ft*
•lap* af t i t  HfriM laK Ht a i t  data aad aaayaaaa aopiaaaai 
aa Ha paraaatapi a f Ha alapa ottalaa d v lH  Ha paataia af 
■aft aaata quality af ta il—  total Uva v »k t , Halaf HH 
laAa* tad H la allk aa a rafaranoa piatala af 100, tta raUtlaa 
aotritlaa valua taaad aa tad/ «*!*** sain af taaaa «taa» aaaaaa 
■Aitova « m  IM *



cab L i  x x r x z
IWMUmiOl 09 <UH 2V BOSS’ MX04I OB COCA* BimOMB AM 

WMin USAO AMD 91MMAKT IM O M U BVBX

IlfWlM Ifltt—

jr • f U i  is  M |  w l|M  la g/28 Aajt
I  ■ MMX dUtttJPT protala Mr KitiM M  

la MM la f/2B U| it tUMqr 
protala ooaoantratloa.

m u ■agreealaB Corn iUtiaa
—aatiflB

ItfN P M  -  H IM■ t o l l 1*9(7 *  -  6.51 • | 9 • 0.943

BUa Mlk > M it 2.923 I  -  0.66 • J 9 • 0.999

HttftBB
■W fjW M  -  aaaaMa liM i 10.240 B -  7.62 m f 9 • 0.993

* ia  ailk p a in 1B.B40 1 -  1.99 • W V • 0.993

1

■u m T *  * flTnr~ 2.41* I  -  7.7* • JT V • 0.930

ftla Bilk paiir 4.330 S -  1.14 • 9 9 • 0.843
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ft ia  « M f  mm teal«M 4 to la v s t t if il i  tJ» oarotaaa 
protala latarraU tloaa*lp oalag « M «  d ltU iy  protalaa mi 
vujrtai |««U U m  aaaaljr mklm ailk* flak  flour o i  a alstaaa 
i f  N 4 « f  « m m  aa aappiaaoata to a taaal v ia  dlat
1M at 15 par mmt laval* 9bla laaal mm ifem a  aiaaa u p *  
tatla protala a u ta ia  aia laadataato f i t  p a r t i  a t 10 pur aaat 
or la a t  laval.

l a v  praapa o f aaaatac aala M t h  tap  la  tad a f vita m in  A 
tm  30 l a p  m n  fad aft U frlta a  tmm a a p a ria a ata l d la ta , 

tp p la a a a ta i w itO  90 m b  af aaaataaa Oar SO dajra* 90a aar at aaa 

n a f i i  « m  la y  aunrat povdor oaapaadad la  p n a l a i t  a ll*

90a v lta r U  fox aaalaatlac tOa aaaataaa a t ll l aatl aa 
aa d lfftraa t U itu y  protalaa, mm  pravtfc rata* taapatla 
• ta n p  af v it a l*  A aai tota l aaxaa protalaa a at paatala 
ftaatlaaa.

flM paw n parfaxaaaoa af tOa aapn iaiital aalaola aa 
ta tha four dlat a la p M  la  AOO aad H|u*t If* do far aa 
tody «al|M ataapaa aaa laawaaal pravtfc paa fM iMaa waa toot
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NICE ♦ SKIM MILK POVDBK 
o — O— o RICE ♦ REDORAM ♦ SESAME

7  13 19 *5 29
DATS ON DIET

P IG . IT i 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  pro tala 
aad lawoat la  tho rlaa dlat (lft*l.09/2ft dajra) ntaklaat l te 
a f aaaaaa oat U a l pradaaad a prarth rata at 44^.1 ft* la  
9ft dajra M l f ia t  m * l )1 ^ .4  ft* Atftag tha aaaa par lad* 
tela la  4a ftaaaa a f p a r t i p a r t i -  aM U tfi tho jrotaiaa 
a n  Mak»4 la  tea feUowlag ardor, akia ailk* rad graa d ia l 
at aaaa ala taro, fla k  aaal aal 5 par aaat rlaa pro tala* tea 
growth pattara 414 aat aorrolata with tha aala«lata4 aalaa 
at 14 pattara at tte Hate*

teara v is  aa aarted dlfteraaaaa la  tha tota l tool 
la  toko at tea rarlaaa dlotarp groapa aaaapt tar aalaa la oklak 
ooao ted tea 3 par aaat rlaa dlat*

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

h u l l o  volaati

tea teaah ha patio volgkta o f aalaa ho aa tha dltteroat 
dlata did aat w qr algaltiaaatlp* n  g a ia l t  tte l i r a
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wolflta m r »  proportional to t*» M jr
«1|M of tH  r»t« fM ttif fHT «Mt riN l i l t  n i  IN
iM it  (t»tit  a r m ) (4« o ^ i t 9 g) «tiio  tu t of m  oil*
•11 l i t  M i IN  llU N rt {4.57*0-581) Whilo tfepN of tN  

• IN r group* o f  — I l i a ,  worm la  f t— —  tN w  two Haiti* 
m ira la  o f  w fia iN  f «  topatio fitaaia A pox g . o f  ilw r

m  i i m  is  t ia w H  a m ,

1 » .m  it t n n  jrf U tm to At

l u a i M i t  i f  IN  N y a tll v lt u li  111 o n  i f  tit  
■oat wida ly km  a N lta rla  t m  m l i t U c  f ltu la  A at 111- 

N tlM  w  affOetod w  lla tu jr p N tlU  quality, l u  Mpatio 

vltaala A lo ti total oat aaoototxattoo of frnop* of yata oo 
• flood doao of ooootooo (90 aog/day) «a l 4 lota d if  far lac l l  

oooooo ooA — oaat of U t r u N  Me* V*



T O T A L  L irm

RICK RICE ♦ RICE ♦ RICE ♦
REDO RAM ♦ PISH FLOUR SKIM MILK 

SESAME POWDER

P IO . ▼ i MEAN HEPATIC VITAMIN A BOTH TOTAL AND 
CONCEN1RATION OF GROUPS, OF RATS ON 

A FIXED DOSE OF CAROTENE(9 0  ■ • • / 
DAT) AND DIETS DIFFERING IN 

SOURCE AM) AMOUNT OF 
■XTROOBI
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* •  ••*— Is M  i  5 p n  MM rloo O M  m  i l f t t *  
A « M l)r  Immt amount a t M am in A M ona par g . a f Uvav 
ttM  MU tla  a lter group* .8*1.2 M g. Ite n  a m  M  al|M - 
ftMMMl ttfftW M M  &M tea tepaUa r lU iiB  a a m ir t w U ii 
— Mi tte  M l— Is M  t i t  Mtea d iots.

Tha to ta l —  pro to In —A fr  \otlona o f its  M l— !•
M  m t i t —la  A A ofioioat A lo t  for 30 Aojm —A llo  ax par 1- 
manta 1 A lots  vklfk  —so aipplomoMtoA witM 90 aog. oar at —  
fo r  M  Aajro to glvon is  M ils  X U U Za.

A s to ta l oorua proto in and AteSt l —o o f ttea M i— Is 
M  a vltaaU  A A ofloiont Alat f ir  90 Aajro a—  tSo oatporft—atal 
A lois A, *, 0 Mft 9 —lo t  —  saippJS— tod vita 90 m g. 

oarotoMo for 18 days Is glroa la  MS*



FIG 71  TOTAL SERUM PROTEIN AND SERUM ALBUMIN
and serum globulin  of Hats  on the 

different  d ie t s
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S4BL4 XXfZZZ
m a  MUM W0I4IMJ, aWMI* AM HI— U » f a w .

AJ c/100 Ml* V08 AJDUl W M W 1 JT f  XSAHII i  r a  30 
la s  A n  OF AJUftUJ M i u n  R  a bazlt (90 m b T  ggootga jfTFXMVfAtiao too to l i i i  Q* wo

74U08S » 8 9 M S A l  KQRS

M at tota l Jhraa t o m aorta
r n n ia olhMila jiohalta

Mo in tod o a lt l  (oa 
90Ma An/ o f 4o»ln tloa ) 4U8# 2.09 5.47
1  (oa IM I Aar o f) 5»44 3.52 2.09Jiepgetfon
a • 9.7* 9a«t 1 .1 1

o • 5 .i i 3.54 8*88

a • 9.81 9«9t 2.29

J l M k c *  orror M lw ik lliM  htv« M  Mm  gt m  a im  
M  m m  fa ta l m i i  for a tarlplloato poolod oanploo of Uaai 
fM a Mm m vMm  o o a r iM ila l f ri f i

•mot m i  a a liflt kfoaoot la Mm M W  protola 
(A.1*8/100 al*) la Mm v&taala A laylatM m Im Ii  m  m i wil l  
•a MM 30th lay  at iaphtloa. Am M a i mmm pro to 1m  oa 
tho m i n i  oaiaoala hr oarotoao oappi— o f  aa m m H  oa 
mm M M  Mm I f  raploUon mm oo«p*r Ha M tint o f aalaola 
oa otooh AM to (5 .7g/103al«) hot XMM» Mm  that o f o lto a la  A 
Ao pin tod aahala, tho total oonaa pootolao of Mm onto hd



Mf

tto  m  | M , n n m  aotfelaatioa. fUH M l  or i t t i  ■ !>
AM lo t A IM * A w  M il  otfeor aad W  rata dap lata A with 
• 9 par oaat vim  Alat vim  M  oAallarooraa pvotola raluos.

tta m— i i M a ruluaa mm «U|M]p lom r (M f / 
10GML.) la  M i dap la tad aalaala aa — aaaraA oa Aka JOM Aaf 
o f Aaplatlaa. A n a  alfem la o f t t i raplatad aalaala wlM 
aarotaaa oupplomntatloa aa tho dlffaraat diataxj protalaa 
Aid aat d lffor aaaag t Homo Ira a feat mat felgfear tfeaa Mat of 
tfea dap la tad aalaala*

Jaraa glafealla aalm o f tfea rltaaia A dap lata A rata 
warn feiifear tfeaa Mat o f tfea raplataA. aaao. wfeava 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 glafealla  
laaal aaA a Aaavaaaa la  tfea mrm alfemta lava la la  tfea 
vitaala A Aaf laftaafejr rata.

0. Ifea Aaalaatlgfl gf ^ jmMfllff ^ t a i

a u  ataAjr alaad at aralaatlag a waaalag aixtura feaaaA 
aa laaal aaraala, lagama aaA aa a ll aaaA tfevaagfe a feaaaa 
food lag tr ia l. mmptafelUtr « f  Ma ma la g  food air taro.
Ita tfea i f  Ufa aaA tfea kaavUAga af mtfeara afemt tfea
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ooapoaoata o f tfet W t> |  alxturo « »  al— otadlod. 9 m 
findings u t  ywn H l  i t  9M I i U w U| —i— l

1* P w pjw ym . social aad n m m U  thtfM M rUUa
f l T i u w M

>• food aad au trioat intako o f 9M M l—M i tk lU n t
5 . Ohlovlo aad pro to In lntato o f MB t*r«ot oft lid ran

lao lid lac 9 m aapflM B t *
4> —  ptaBlUM o f M i — log oItMbb

9. Growth iaM  o f 9m t o p i  sOlldton
6 . dp la o—o o f IU bom

7* M oM ool— 1 ostiaatioa U  Blood aad turino oo— l— 
Of M i t t f f i t  ohlldroa

9. 9M Glialoal o/adro—a o f oolW itolUoo
9. WiMori attltia— o aad flo w  — Vila# Mo 

Maatag a lx tu n .

9 m — Mly l a—  o f 9 m foa l lion o f 9M Urgat 
ohlld—a la la  9Mlo XXU.



1 ft

1ABLM MKU
xiOQni or tu 24*11144 of mm tmmat >«n— i

l o p  to topooa - 8 W F  r f .ft t tU M - 
A S 0

total f i i f t o j i

0 • 100 It 10 14 90 64. t
101 • 200 • • T 25 50.7 *
201 • 500 - OP 2 2 t.T

Total 24 f t t f T9 100.0

S0» — >tfcly  toooat o f 90 fan* II— out * f  T9 m  
M a r  Ha. 100 por n i t ,  a M a g  t u t  tba aajorltjr of tJH 

a fe llA m  w r t  t m m  low 1*n—  ft o lllo * . Q w lt and * r i -  

m iltural dor k lt a v  « u  to* nain oooupat&oa fo r  47 O o l l lM , 

(42 .6  p «r o o a t).

SO* fo llo w !*  tafclo XXX roproooata tta AlatrltaUoa 
of OouooOoli ,



15*

UM3M XXX
•xjm xM tm  of m m io m m i  w ia o i*  u a

" ■ , , r  “  O tpw lM ata l a m n l
laaN fetlia iMaMfeatfi

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 a W«0 9.75 9.07

Mo mmlimt mm tmmi iy . m  M t u  is  t s u  m  tel Usual 
status, U s itit iM  of& uiJ/ siss to a — lia r ouster o f tUlA* 
vsa istouad ts  U sriaw  tM qaa ita  o f food S M lla lk  ts M l  
M h tr o f tha fa s t ]/. Idol tod I— i  is  tattoo stilisod  Mss 
tta t a i l r  siss is  s i l l .

It is  ouooated d m  tta latte XXX Mat 51 pm  oast o f 
Ms lassoQuid 1 s t  a fiuailjr siss o f I  sad 19 ft*  ooat a m  
dM U l siss o f tear,

latte XXXI |saaaata tta diatoitutiao o f tta tomato Ida 
o f  Mo Urgat atiteooa sad Mass la  tta aostoal  croups I f  
Ms soaupaOloa o f Ms Mods*
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t u u  n n
m m xm m m  o f agnaaffi.ai xx oajm xiaa

Oaotipitiaa
JMaaaat af AaaaaAalia

Mrparlaaatal
M a i

fltataal
fatal

MM aaaar -  M lU w k t M M
Aoaagr laadar t u 14.4
M O atltan l k M a w , aaoll. 
Ariak U|M n .4 75.0
l&Uap arttaM i. aaryntiy, 
AlaaAaaltA, palafar aaaaa, 
faU m lth M 9*9
ZaAoatrial mmAm 9.5 t . f
Otaara U U

8m aajorltjr mt tAa Ataia mt t e u ita  la AotA praapa
wasa aprloaltaaal ta W otn , aaallaa aaA M ia lajrar*.

rt Hni l i f  « H  m u m  pfto iiw * Bkmmi t u t  

aappUaiatiiy liquiA «M M ill IM «  w n  iiM U y u t  U tn * 
*Mrt A Mr lac t Ala p «U 4 . 41 tAa mga mt If M itlu, 59 par a m
•f tAa lafaata M l M t | it M m  |1v m  M f  m U I  IM a M l  mt 
IM m  t< pa* aaat am!  aat m i  Maa lataraiatai t i  llpiil 

U l i a r t a .  At MUa i p  IB yat aaat mt taa aAlAUaa AaA att
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v tN ln d  anr otanr taod tana Im m I Milk* It la  waap l ia d 
tfeat t w in  a llk  ilM i w w a l M A I  « •  m U Im I  w y i t t w H  
at a crawlac aUM  li|M ft i l l  — U i  o f « p .  1 1  MB fowrtk
o f «M Inf a at population at tin ago o f ana JTNI M  W t M - 
w lvW  MV additional food and n o tla r  am f  oar to Bad 
ra oolaod an laadoqoata aappJaaantarx d in t. / I f .  TU 
Wj w n i la  ita  y M w ilp  at tta  tar gat oalldron U tndw M  
liquid aapplaaaata, oolld  mpplmanta, at w ifU s  MBttB of

ailM tti m  a w n ii  f i n  r f  w  tm n iii*

Sw man Balm la  and proto la la  tala o f tta tar gat 
a llldraa ara pro aa a tad in  M W  XXXII.

aw prataia la  taka o f taa tar gat a t l l iM  ana i l i a i l f  
tiy io r  tkaa tin  a Hawaii no a raoanmadad By taa ld t|  (1fC9)«
On taa atla* land tin  lata la  o f oalm laa fa l l  a Bart V  200 
to  500 whan aonpaaad to ttB allawaaoaa xaoamaadod araa an tta 
la  at a o f tin  aalatlag law M r  wolgltai I f aa law la tad an 
Idaa l M r  w l|M  Baal a tta a tort M l  wan Id ta a im  grantor.

I t  too aurraat dlatarloa o f pro aalaal W ll iN  
la  long lag 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  H i  t a T f i t  i M f m  mm% H n  k m  h H I U m I  to • ***** 

■stoat tor %to p m  to  lo r  la t a t * ,  ta ta  f t H t a  W  t r t t a  

l a *  N M l i m t t a i  ta  «*• f t n i k t t a a  to* f ta ta i of H *  

q t o t l t t a a  o f H i  topplo— oto fa r tto  toroot H i f * .  

f t o i t O j l r  H a  w o r t  o f  a i ita g mix t o n  H r  H i  tosg rt 

a t U A m ,  m i » 1— H  to oipply 5 9 0  to la r  loo ooi 11*9 C*** 

9*  p ro to io  por o U l i  par for*

SAILS ZZXZ2
mm salobh aii jftotsis m ao  op so non cuiostf

(SM S IAX root HUSHMSS)
Jtaplo  alooa 

O t r  lo tt o

: 
i •Mil M O

in t  N IH

A a

H U l H la tai/H i
T 4 H 1 «

aoiorioo/Kg. Mr w l f t a  

ft.A.* ftoooA t o  to o l M r
T f t M TT*J*

to  lo tto  (Z O O  1971)

R A. M o t  to A M I  M r

too *•

toiffttO 1*00 IM S 1100
ftiHta Cm)

T 3 * 1 l . l tf.«T
tt.stft
9 M

U. XO«# tffft 17-*0



i t  x n m

iaH i  m m
MUI mtAJbI Of *m *A M  amb y u a iw j  bx «U  fABtlt 

(tWU* SAT W 8X0M K )
iMpi* u n i  10 iiiia im  M il p m

M fte a to lu ie
b . a . i j n Croups 

A • 0

OAlaiiM (mb) 400-500 Iff 191 179
arm  (mb) 15-20 ••4 9.9 M

B iorH M t (hg) 1000 for 900 419

■llM lI—  (Mg) 0,000 0.404 0.42? 0.999

U W fk v la  (Mg) 0.700 0.909 0.170 OJ00

W W l l  0 (Mg) 50-50 91*9 91.0 25.4

• I i i m m i M  • IIm m m m  fo r  JMIaaa.

«w  U M  o f r i i w h  m i f i t w l l f  I  OmwOww,  
w l viOaflKVtA I f  in  m IooM  «Ml4*m to M» O m  

wm f u  Plav t n  l U a w i i  i n m m M  Ip **• SMW



m

,ht n  U T W ii lr

Dm aian u la tlM  «a l p ro itu  ta lO i •f  «U M m  m
ll l i^ r i  i f  M l  M ftlkt k ft ii am lM M taU M  to d m  to
M U  n u r .

tu x *  m x v
m m  am  i t o n n  m u i  or tm  u m as a m m  m
jsp ^  jo. or 10** « m

Group A Group 1 Oroap •
tom tom  Alat tom Wmm U i l ■totA lo t

* s s r
Atot > S 3 1*" Alat

O alarlaA c.
M r mAtfto TTjl

m 1044a 0JT4 n * ja

fra  tala cA c
taAjr m ick t n r *

0.5 t .5 jP «4 1 .«CP.A 2.>iP .7 t«ljpu4

tol total A la tar/ la takas of tot aapplaaaatai •kllAna, 

latlaataA tkat too 'MO boat Uf fast* ma a roal n jp T m t 
a*i aot aautotltuta. to aaaa tolarto aaA pratato lataka sf 

to tilllna pax klla#r— Mr «t<tt maototoc to mM« 

■tot—a mi hlcter tom toat if to stliAxaa raaalrlac OJN, 

aaA if ttoa ohllAraa to too oaatrol croup, toll to A— to to 

toat toat too mm I n  atotmi ma tom aaaaptatM aafl faUtoli 

as rioaain lr tto aa—ptaMlltr taata tlaaaawl alaavtaaa to 

tola aapart.



mmfu tility  *•* m u tj truu ««• M ru i
w t w ith i l l  Un h IaU m i  m  a h llftm  15-34 amtlM i l l .  f t i  
| W llr t l»  IM W I  i f  UtaM M l I f l l f c — o f tM  UX|tt Mil M—  
v lM  H ttM M l forauiationa a n  n p M M ila l U  M i l  XZZT.

fiS U  XXXT
f « n m i  «9«i i  or u k u  i n  iu u u i  or m  tia n t  

« n » «  v z n  u o in  aojojo a ix u h  or t u  s s  
« i v m  hixw rjj

U .  of oftlUmi tO

u » .

«

Hlx tu n a likod HHtM H m rtK ii

*•

m

JMrgtai I m b iIi m  
Orouaiaut Mix tu n 30 t 9

«• tO itflM  i m i | i a i  
grmadaui nix tu n 09 to 9

3. O a g l - » f  1 |M  -  
g m a iu ii mix tu n to f# to

4. ipgl MMIUQIIU -  
P M H M t alxturo <9 90 A9

3. f c l t l u p l l i M ,• groan*aut ulxtuxo to M4 9
«. Mat l i i i M i M  • 

P — l t i l  u lx tu n 99 tf to



1ft

SfegB i n  W i l l i  food forauU tloaa n ia  out o f 
0̂ gmm, t o ^ ilp N  dlml oaft l i —od—t •IM m  « N  tmxal 
n  W  h t f i lr  M W fM lo *

9 m  foUoM&at M ia  1XZV1 &Um M  Dm  ooot 
, - l y l i  o f  *ho w i l l  a lxturt M l OM,

1ABLI XXXTI
a o M u n fs  objzj of jv ir ia a n a f  uu izm  io o v

M  Botloo* o tioriM m o i l
Amo o f  Food O i| U  Ooot 

la  !•  P«. For
Good m * 
oalorU o S»Cs)

amt yov 
U)

100 10 390 0.044 11.9 1.4
«4 U  M N | |  
OdR 42 I 90 10.3 344 0.047 14.47 1.9

•mm 9m  »—la tu m  ptXmmn « t  O ofA it—  U  1972.
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■ha ooot aaUraia i Im M  ttmt tm  laU gm as mmH h  
fM i  a lltH N  and tlM U f a i f i  food ooaModitlaa m n  ■ la llt f  is  

i t s  p v ioo f  n ,  A t  l a t l y n i  W l l  alxtura bad A t  addoi 

n d v tfta ft that tnara i t  not auoh ooat iavalM t w ill transport 

a ll  ohorngs « U t o  ta t iaporto* food s.

Mntr I t  ton a l ta in t o f  Jorgoua hated w etting aixturt in  

• M p tv liM  w ith tthtjr O tattra in l wanning foods (in  hr f t o i t )

worn pro sta ted  in  M in  XXZVZX.

U JU * ju x n x

mmmoMAL f410a or johojjx m ind uxrua * 11 oowiiiioi
vrai o r i«  oomuajul wufida z o o m  (hnhr *tt*t)

QtstMta Units. Sorgho* hnoot 
wanning s iita n fhrex » o t -

tiaas
A l l .
M itt

daloxlee • 590 5T9 400 559
Drotoia C UaO 15 1S.8 2.4
A t I T 5 • -
Chloln* 195.9 750 400 m

Ann as fa t 20 • 29
(hraUM 86 • - m

A  i l l  no ag 0.545 • 2.0 m

ttM fk v U 0,475 - 5.28 2.0
Tltnnla A u 145.2 - 4000 5000
diootin lo aaid ag 9.575 • 20 20
Orion atrue- 
tors fo r  100 
groat (value

a . 0.50 2.09 9.00 4.90



In O M p «ri«« altA  uoat tlw a U lort w i  H iy
■Mh law aad a 1m  v lt tU  tte  r««ok  o f  t n  ooawa « i *  Bm 
aa— pi i l i l  foods aro too oxpoaoivs u d  loyoad tis  roach o f  tao 
aooaoa m u  Araa tho n u trition a l a lu d  point t l ia  a litu n  
>t|M H  sor MwQl l s fa r  tta  w )M iak ]a  n a tion s o f  tto  pops lo ­
tions M o tolong* to  tla  poor ooolo-oooaoalo status.

UKU XZXfZXZ
idTiquM vob m m d M i A i  food q u m i i t i  B u o o m u a u n a i M

Am &o o f  
lAforaa 

tio a
as* w ou ru  
Oraap flo flo it  fls fio it  

<4>
hooom-
sodsd
food
oapplo-
asat

ik lor loo JTotslao 
p rotliod  pxovidod 

( f )

ra ta l 
oituLroa 
(Allow  
3 /a a rs ) 300 ■11

Araooat
study 30 | 199 4.4

M u  M u ll 
o i l  14 
<3-9 p ro ) 392 M l

.Altai a ■ 
(1973) i t  
a lt jurtajr 100 f 390 12.9

SM aal
a t ll in a
(4-10

poors) 307 M l

Dstadas
(1973)
J a m / 120 1 379 19.9

A ifU r t

la o ta t-
to«

1381 10
Moadso aad
iooaaraa
19T1

400 g 1940 91.4

1104 IT * 300 a 1170 30.7

taaroot OM l im y  P.44 (1972)
Istaias l»VW and Moaaiaa P. 1971

Hu trioa t iatako o f aalaatH  rulaorall* groups is  'fit iota tort 
adstrlot. a papsr prosaatsd a t tas ray/3 .4 . Ntotlac i*  
llaatyro felaw i, Jtfe • 12tn A pril, 1971, uaputiisM d.



tm  wooalog food fH n tattoM  oan to o f  uao tm  IfUlgUS 
tin  oo lor la  p v  o f  too n «U m i  i f  m  M lM
f l f W I H  M M lr  p N N k N lf pn | M rt M i iMtttllkg M M  
M iM  a i«  o f  low MCI M i lndltjuooua food c l i lV M i  c m  m m  
j t fM lM c  i i  M i  thoy m m ]A M M il  to  p n p tN  tlw MM U  
the lx  M m  m m  a ft e r  tiw fo o d lug progroMr la 4 1 1  draws. 
Tam m U m i  c m  Oo ooatlaood stou t too nutritional « a ) M  of 
tm  Im o I  foods M i tdoy aay Oo Im |M Sow to prepaN tan 
— M id i foods tarouga a lop la cooking proaadaroa*

i m i w n m  nT irrm lfimiiiir funl u  mmirifl tn * f " •
Rasul to o f tka aooo stability toata wit* acigka -  baaod 

popping calx tore and O.J.N. ora piooontod la h N c  X£UX*
9AXU x x zzx

R i&LtS Of M i UJU
( Jaapla alast 29 la  oaal group)

troop U M i Tory 
-t o o * _____

lua Oar

uaod

of cdlldroa^ 
fkirjy llkod lo t UM d

A (M OM  
lag a la -

BOaOor ft tfuabar % RunOar ft 10a Oar ft

taro to 40 1 24 9 ft • •
B < 0 ») • - t  24 ta 48 t  28

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



« i «  i t N l v t d  f o r  d iitr llv t lo a  arerjr aotte f r m  04*  i ,  I m I I  

toft* «ad t t*7  m i i  a t tlw a  n «»U |  in fla ted  with w u r i la  
flU M fii*  a l l ld m  did l o t  ilk *  I t  i m n U r *  toe imparted 
food* Ufeo Oto Ih vo  t o  to  otortd fo r s i x  u t t o  o r  m n  ia r lo i 
•tipping M l m ovii U fo ito t lo o  la  • t ig  p r o lt o  la  tali 

itani*.

on tto  o tter toad o h l l ln i  toU atod tto  eergkaa t o o l  
w i l l  a lx ta ro , w tiot « a  aada Area t o o k  la cred iette  u l  
did aat to w  aar d ldtatlaa prat too as la ila a to l t r  tto  a to iaaa 
e f  a l f u  suot mm toa«aa» ra a ltia g , d Itrrtoea to  fla to la a w  fa r  
a period a f 19 dope. l a  quantity o f  tto  waealag aiztura 
tto t  oauld to aaaaaaad tr  tto  target adlldrea a f age t|  to  l|  
jeara.wae feuad ta  to around 25g* ( t o  w eigtt) la  aae eenriag. 
Ztle la  to  tan to aargtoe legwae teaad alxtaaa laapaatod la  lta  
ta lk  aa aankiag to  to to lr  ttoaa tftaea*

to t  a f tto  ertosa l raalpaa toatad aklldrea U tod tto  
laftto aad appaaa ta tto  toklwao toaaa mam a lee eaer ft o  
tto  aattere ta prepare a t M to*

H t f  ■ t ik a »
toe aeaetag feed aae priy r i l  aad peeked la  peUrtoete 

tape w tiot were stored In p laatie atea adtt eerew Ude aad 
a t (JT* 0) rooa teaperatora la  a w all a to lf fe r  a  parted a f 
d aaatte. J ta trol aM Plto w w  kept a t 09 d la  a re frig era tor, 
totpiao aterad at (97*3) rooa teaparatore vara aaaT/aad aaaa



1*4

la  — mttm far Atm fatty «olda, wad poroxlda u laa*
(Crlahiiaaurtbj a t ^  19*8). 1M orgaaolaptlo f iiallty o f tta 
aaaalai food vaa taatad bgr a panal of 4 }a4| ti« tta aaara 
ayataa adaptad was similar to ttat o f  Owdialwta at §1 
4  pradoat k w l i f  a aaara o f 2 or lasa waa aoaaldorad aoeaptatla. 
Am yaaalta am glaaa ta h tH  XXXIX a.

U IU  XU U  a
•iid lv u n  o f ra ^ ru io n  too# n i x  raid (aarctaa taas*)

Omatltaaata Initial 9 aaatta 1 aaatta

m  (aa *  a falala aald) M M U
laraalda ralua* >•4 M t.4

• (NUUaala of ttia par |. o f fat)

tta total plata count af taa praiaat war 27*000 par * 
p M  waioa la laaa ttw  Mo liaita praaarllad la tat taUaa 
Jtandarta. Dm aaaaltt food (praiaat) waa ftaa Am  i.aa ll, 
aalaaaalla aad aaaarabta pataoyaaa.

Am aaaaptatilUy aad tha orpnalaptla faalifeiaa af 
taa ratalat food waa good at 3 aad 1 aaatta af afcalf Ufa* 
fcW lI I i f  «

tta aaaa HUM aad m lp t af aalldraa fad la g ta  taaad 
“tawltl aftxtwra aad la aaaparlaaa MU taa aaatral
fraap an paaaaatod ta hkla PU»
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UIU XjLU
mil lizaifj tf» mxMtt or adiunni ob ij— m u u » w**uw 

rom iuitM s m  o, i a
M tov «t •feiUmi 15 til «aah group Ugoi M H H W tl» ) JUUA • • Malta

In it ia l Final BUttaM

man nigtiii
A (wanning

i) t0.TiP.03
1 (MM) 77.8i4.14

0 (Oantxol) 81. l i l . 38

umi w tifitt
A (Manning

n ln t u r o j  9.49i1.48

• <0*0 8.94i1.17

0 (Jantxol) 9.41i 0.57

84.3lP.F0
82.1iP.57
83.AgP.4F

11.15iP.92 

10.44i1.21 

I0.28ip.88

3.4i0.47*«

4.31P.93**

2.3i0.53

1.46ip.59*

1.58ip.28»

0.47i0.43

•• U f O f lo a t t  nt ana fax c a t  ]•«•!.

• JAgnlfloant nt 5 gaa aant la w k

taaaa «na n algal f l anal innaanaa In tad? aaighta anft 

8aAjr Malgtta af tta f t t l l m  glaoa tta aar gnaa fenaaA waaalM 

a i it a n  and O fl wian oanparoi ta tta oaatxol group, l a  

41fftx.no** m  l aana naoa In M r  w lg n  gnina nod talgUa,

8a tan an tta group* an t8a Manni ng n litn ri nni O .M . wax* not 

aigalflaaat. tear* naaa no dlfftxoaoo* latnan la tfea grovtn 

antna af tagra and g irl*  la  n i l  tn* group*.



t t t

u p w lw a ta i groups A and 1 M  regiateaed 
Creator tm «M N  la  heights u d  w ight a when seeps red t i  
«W  centre1 group o f A l u m , A scatter dUgma fig  T in  *  XX 
N in a M ta  tas Individual HUMS and -eight# o f the target 
children o f  the three group#.

i M M M M U r f  m  U iftttA V d  ter m  fcrtr i i l i r t i
otf H a tar eat e h llito ...

a »  body weight o f the target children as per coat 
o f  the ZOO standard are re pro coated ia  k i l t  XZXXX1.

U l l  XZZZXZ
MOT 4Z8UJ Of 114 UUJ1 iKIUlJ 41 /JA OSfff Of fH I *

xtdxam
Jiroentage o f the ohildraa

M ight aa a percentage f t f lfr.. f

fir e t  degree 
M lau trition  00-90
hi coat degree 
M lau tritloa  70-80
third degree do law 
felau hr i t  ion 70

00910 4____ or—p 1 arisf 0
Ini­
t ia l

fin a l Ini­
t ia l

fin a l Ini­
tia l

final

99*0 74.9 19*9 79e7 71.9 Met

40.0 19.0 29.4 18.9 24.5 29.4

7.1 M 5.1 led 2.0 M

H i M l Mil XU Mil 0.8

Vaa had/ woighte o f the oapphNeeotod cad uaauppleaaatod 
ohildrea when expressed aa a percentage o f XO* standard skewed 
aa apward sh ift a t the ead o f the feed lag tr ia l ia the graepa
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A ood *• when oeepar-ii with group a who n o o lv t i  ho oqpjilP— h» 

H U M . *ho loo ld oooo  o /  HUH degree m nloutrltion  woo olooot 
obooot ih  « u  too tor got ehllAren* d o t  OhlTdoou in  group A 

o o i • hod oh lft o l to  tho normal hod / weight o u t.g a r / o t  to o  oud 
o f  too otud/ Whorooo io  tho ooa tro i group oh lld roo  o h lfto d  

hook tx  m lo r u o l o o to g o r / to  f i r o t  oud oooood degree eelnu t r lt io o .

> ■  oeou hood «od sheet alrouuferoooo o f the ohlldroo 
ore pro oo a tod in table Z Z U in .

* aSU  JLOZZZZ
h u v  JUAi a h  : a n  -iC ijiM / «  jodtm ntAM  ov rn tm o o ii

99 ih oooh group 
O flod i I  moitthe

(hroupa

A ( we on log  
m ixture)

»  (OdR)
d (O om trol)

Romo hood olxouoforeooo Mnm ohoot ouxeamfe- 
(oo) rooooe (oo)

fe lt lo l lia o l Io lt lo l flh ii"
• v 4  • *•

49.1tf.30B  44. l 4Z.wO* 43.3ig2.Sg9 44.9gjZ.070

42.9g?.204 43 .2 tf.116  49.0g1.020 49 .d tf.499

43.9g?6.7 44.3g1.900 44.Ttf.3dO 4 9 .9 tf.9 iO

Otero wue 00 olgolflonot dlffhoooooo &h the 00eeor>00060 

•* tho hood ood ohoot elrooofhroooo o f the ehlldreu hotwoom the 
teroo •rouge. Shle o r  ho duo to the foot thot tho ogpi l ioo i 
totloo looted 001 / for «  period o f I  000the whloh am/ ho too 
■ te l o poolod for thlo oothropeootr&o index to show di f f er  10000 

hotuaee tho oupplooeotod ood eoeeppieoeated groopo.



w

l i  tlM liM  if imtH»
9 m  M t t l r  U itlH M  i f  najor tp iiiiM  « f  IU m m  

M»N  %M u r f* t  i t t l lM i  U  the t t m  p ta p l a n  ) — i l i l  
la  % U a S W T . *M dumtloa i f  UAIt I M  t y in it a  a f 1U * 
m m  m m  fOM 4 la  9 lay*, on M a m a fi*

749LI XXZZZV
atiooM i or z u iM j mow  m  sam* t o it u im  

25 ah lU m  la  n ib  group

3T900 of lilO O M  ( M o  toga lnaldoaoo/pMth)

M m  pa Jo Id. favor 
mad rough aiurrhOM ^  noS*!5lo!JS5g

A f l 10 t

a to I f  f

0 n 17 f

9 m m  m m  aa I lffin w M  m m  la  tM I m II i m  o^  ^  
•UkMM m o m  9m I Mo a graaya o f ohlUroo WM|I W at taa 
looldMoa m o  high U  tM ooatrol group. 9 m oM W lr opioaOoo 
o f tuaoaa m m  o f Wa ordor o f 50 to 95 pot aaal to a ll  Mo 
•Moo group* o f ohlldrou. Muaaoa o f proha ahad uutor aapplTt 
poor ooaitotlou mod hyglQM la  ooA arouad Wa Oo m u  o f Mo 
•argot children, night Moo oontri.au ted ho Mo IU moo.  LoM 
of MaalM onro m o  o U f yaotlii la  Mo feeding proffuua, Mo 
uethere m m  moIouo to Moo fu u ilitio u  for huolM oom o f

M o/ rogue otad oftua fo r  a a tla a l W lp , afeoa•M ir children.



Iff

U m a llia ttr 114 haaai v isits  to m H  food is  toko sad 
•dko* do to ils . XT tko sm s fooling progresses m s to fu lf il  
tkel* skjootivoo i t  is  lapsratlvo tkst tko neoeosoir fa o ili- 
tins s f  feM ltt sm s M l Issue ion tins sro ensured.

^ssSsM s^Y e f srlMBr nitroooa.
m u  r»iin -

9m  oof]/ asrslng an spin a sf srlso m m  osllootol and 

analysed fo r tttoir nitrogen sad creatinine oestent. as nitre - 

gon% creatinine ratios sore osloulnted. SUMO data ore pro* 
soaked la M  OU T.

UBL4 ZZZZT
BUI f i  ra».ar isxa i/Rixzo

9 iaker o f sfclldreni 25 la oosh group
M vlsd sf sarale*

sent it Ion i 4 asatks

draop for led £reatialao 
sg. per too s i.

sg.sitrsfsn/af< 
creatinine n il

d Xs&tlal 4 t f 15.5

m i l «5.o* 14.2*

1 in itia l 42.5 14.0

n a s i 44.5* 14.4*

9 in itia l 44*9 14.0

fin a l 4>.9 19*4

d lg a lf least 1/ greater tkss oostrol JN (f.0 .05)



* * * * *  a n a  n o  i i m y i  & » «A a  m h I U I m  i i M i M  « f  

« I m v m  tka rati® of ag. of uxioarj kitnflia/i|« o m tu m  
u  **•«» A. u d  B wu also lM rtiM d. tm  oontrola i M

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

umm sxun
MAI glMOOlHIS JQM xiM t & * M  fettoS JliUfcM

ia k a f o f ehlSdraet *9 la «Mh gxmp 
krlad  o f aappla-

■Ntattao i f  aaatki

v i i p
In itia l fin a l aU fanaa

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 0 .U M 9.9iU 4 1.1*0.32

« o  (<%o*a*») 10.09 g/too al.

M fa d  Bf W* WO ataotaiia a il  tka 79 ta vp t a l i l lm  
la tka tarn group* warn anaoait to otart Mlia, At «0a oaft 
o f ta  atad /, tk w  uas «U g*t tepravaaait la  tka Baonag laMa 
b v a l la  a U  tka tttro® graapf* Hat tkan vara ao algalflflank 
d lf  40v«aoo« o m n  tao t artaia groupo Zoo tkia ladox.



ITtcx

M ia  SE0C7XZ ilvaa t u  puw atait a lM lfta a tla i a* 
t t f f i t  afeiiAMt aaaaiAlBK to tta N w ritj o f u a iU *

ta iu  m xrzz
2MBAUD40J aLUAXYXwJSIO* Off UM 4f OailflSUil UOOO T O 10 

H T S in  Of 42JNZA

forrval Mild* llitotito* J w w *
Ovaap la i-

t la l

•
iflj

Ini­
tia l

fin ­
a l

Ml*
t la l

fin­
al

Xal*
t u i

fin ­
a l

A 10.0 17.2 55.1 63.4 21.4 14.5 M at 5.1
» f fa f 24.1 52.4 52.1 21.4 U .4 10.6 4.9
0 12.4 15.6 55.4 54.1 22.1 21.2 11.) 7.9

• A d a flo lt o f  «D ta 2g /to o  a l. of fcaaaaclatoU ftroa tfeo a m i  
M M  (MM atandarda) la  ooaaldara* aa o lid . 2 to 4f/100 a l 
m  ato>cat*i 4c or aom/100 a l aa M m «  aaaaia*

Mm  raaulta o f tto oU aloal aaaaa i t  Mr# |1MB

M ia  zzzxfixx.



1T9

t o u  JUJU T ill
O U aiotl iw ia t U M  o f OklUnRi 
Mm. o f  ih & llifa  29 H» h Ui group.
farlod i i  — t l i

koW > « f 
tto

O feltflto pool fo o t lo t

Group A droop 0 a m t 0

Ini­
t ia l

fin ­
a l

Ini— fin - 
t la l o l

to l­
u o l

Fin­
a l

MIA 10 9 12 10 19 10

M oa oto 4 m 4 1 0 4

•mom • - m m • •
V&tooAo A A ofioiooor
pro wain non 4 2 • 3 2 9

U f  lo  • iiop lao 
dof loiaaoy foowoioooo 9 2 4 2 9 4
f o l a  (*1M  fora ) oo 
judgad t r  to loo  o f tto 
akin and a /a lida 12 10 14 11 19 0

IM  m Unt o f okilAm o who a o iif« it«4  tto  w vioM  
o lla io o l a jap lioo woo found to Aooooooo la  tH  two o a y o tk ia ta l 
troupo *t tto  sad o f  tto  atudjr.

l o  onpp In floatation o f tkt wooolo« o lr t w  woo offaotiw o 
&o krlA fU c down too ow H v o f a lU  prat*la (t lo r la  M ilo tr lt lo o  
Ofuteo»’ 0# l ouawat inooal* oootlaood to to pooooot oooo o f tar 
tto m ppioaaatal faoatoo.
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iH LJttiAJft*
(tf t b  ta rp t  i l l l t fm  worn Im m v Im A 

to mow m i l i x  « r  not t w / would la aM i to  p n p n  t o  woooloj 
forwuln to  tOolr Ooaoa ooA 0 *4  to tool* oOlltvoa after tOo 
food lag t r ia l woo a m t. JQtirty four aottero wOooo aootOlr Im m  
f t l l  bo low h.100 oaapwooood tool* wIU Iacmoo Out toot i t  woo 
Oo/ood 0001* ooooo o lo oopnoltj to Oujr too *«* Uc*04lM t0 
0004*4 fo r  %0o ou?p !*:*• at and to proparo tOo fo o t. Oat o f too 
14 aottero wOooo aoatOl* law—  woo 0.101-200, 19 aottero war* 
v lU U i to  proparo tOo oupploaoat at tOolr owa ooot aflA foot 
tOo oO lldrou. Shi ooot o f to* woooloc al*ta*o o m  oa loportoot 
Oottloaook la  too follow  up o f  too footing grnfru— o.

metmata o f  tennlOMOto j^ood an QnnaiM — 2 JklM* OUL
fen H TE  nrrt t'y n WIT 1 SBrornTt w«aCT7-« aomp* or,

t t lo  otudjr ow  loa lp a *  to  oooootala too o ffoot o f ,  
fo o t lo o  oOU troo 19-50 aoatOo o ld , tlo to  Wood m  nlfO i^oioo 
aa ioo, ordloarjr ooloo oot okla a il* . on tool* ou trltloaol 
otaW o. flw loot tlo to  o f too a t l t fm  wo*o Oooot oo r loo . 
> m o i t  ooloo Ooo a IlfO ar Ijralno ooatoot tOoa ordlonry ooloo 
aat oa f plajr aa lapovtaat rolo  oo a  r lo o  oot low i ooot ooaroo 
o f  coot n“ f  *r proto in ooft nplorloo wOloO or* U a ltloc  la  too 
t lo to  o f  pwoooteo l oOlltvoa at psoooat* Am rooulto o f taio 
otudj oso pM ooatot la  tOo foU owlac or dor aat dloouooofl.



lw w  w a  1522 f o i u v a ,  tM  n 1 * «M  v ilk g M *  r f  
Him  M5 m i« n i m  ud  <59 joiat M U n . Bm total 
■■Nr i f  RMton u  ttoM ftolllN  «•  MM, Ml i f  taM MO 
n i i  ta lia  M l 5504 te M to i.

i o n  XXXXU I lto t tto ou N  wlM U ito ltoU to  ot toM
f M l l I f  « f  Ito  fsa r t I U ^ m ,

zn u  xxxxzx
qastj or yiHZxxa or an raoi tixlauj

Ototo
j fx p a r l« * a t « l  Oroupa Otatotl

A s 0 0 M »
tV M  TltlNB • • • "  
BtNtolNg 44 27 54 29
Jfclia 222 59 74 42
Itotf 11 15 10 27
IN IU ltf. f i l i a l .  
JMUOU* 15 25 14 54
Irtto lM 0 55 IS 22
dtolU tf 25 51 44
tadtf 15 i 81 9
RmUm 5 5 • 15
ta k ta U 10 19 81 10
OHHIm 11 11 19 9
tatawf • 9 15 12
■toll, tartar, to tfl 5# 20 90 57
fcrtJiN 1 4 5 •



f — M « U r  1—i  r«M>a t f  »— faslU M  ia  | ifl>
k i n  m n

S 4 lU  xu x x

ZSMIU IM 4 J  Of Btft 2AMXUU

im

Znoo—  r u g ii —part—a—1 filing— float ini—p— 9 o' • 0

Vfti 100 70 12 41 90
101—200 290 70 94 291
tot — 900 427 199 124 49
901 — 400 79 21 49 91
401 — 900 77 17 S1 9
901 — 000 99 24 44 f
001 — 700 10 9 9 •
701 — 000 4 2 9

y001 — 900 t — 9

9— —nth 1j tana— mt t— — jnjrltgr o f •— f t n i l t f  Ib 
t— —gtrl— atnl vlU aita —  up— 9. 900. 9— —of of t—
ft—i l l —  U  t— — t n l  grwp, «— is—  —  — 9.200.

S— fhHiring — 9  a m i  •—  9 *  O— I—10a t l u d .  
f i— hr i n  M i— t i n  t f  9— i— I 9— f— 11l— ■



m

t a u  m m
M s s u e n x o E  a? t « i  lo a & a a L M  i x  o c o m n o *

O H M
Z a—m

OkoU-ocrloullMNil
k iw t i o 94 29 104 •9
later tr ia l h lw w n 198 199 114 f t
k lt f lN  looo lo i 4? 98 9 i t
tM inrsr 28 91 19 99
te d  O n m It 12 24 9
Jterfc, D M & o U i, 
k i r n ,  I d k r ,  
■urar 19 18 21 10
■M il 8 9 9 •
toUMOlth 9 1 • •
iM M tttk m 1 m •
>0«rarr m • 29 129

■ i  •* tte  f i B i i i t i  Uk tfei t i p t i l M r t i l  v i i k f M

W it W wtrUl k tiW . krt o f  «H fM llM  U tfel ^ t l  
f i l l — l  t u  w t t o r o ,

m i » n m n  iiv«« tw ik w tu n  m m i  of tw 
tamXU M aloroe



X4KU m a n
jwcuTiaaxL MafMamama ot t » i  nazar n w in  or tm  ra n  m u m

ir iw i—i k l  gTNp
SdaoatlaaaX Un*1

A a 0
• Jot tool 

fl*M9

ftlaarjr ifcooX 418 259 949 404
audit N tooi 509 W 241 4094
H at ooaoox SS4 295 219 901
OoXltflo 59 125 lot •9
XXXltovato MB 90 494 507

tho IXXitwraojr la tlX tao flU ifia  m m  w a M iiM a  
« 0 « r iv  o f tao fo ttm  M  law iilotolliool attala—at* (a ia a r  
« M ) .

MM artviMt la talc* of tto ttffit  U lM m  olwaT wtta 
tao NfplM M t «•  fo m o a i la DMi T im m . la  a iw<>
t i n  tad M N iti o f  tM  ottpploaoato to  j*f  oootod la fe tlo  44 
MyarlaoUtl o f t lo o .

flat a iorlo  ooatoat o f aoM H at o f oailMoa woo « * fl- 
•loat. It woo wado op 90 por ooat tr tto oarfloaoat. ft* 
aaaa latako of D ilolat M tlaol* ritoflav la  ooi oltaala I 
«■*—rigl tao aowo H ot MO tolow ta* allowoooo aoooaaaadoA tr 
tao i w ,  1971. of tao ditto a i  atipo* la



1
1

1

m

Am U mmm i f  i I iIbwh « a  tmmA ta In 10 par 
It I n  h U  ftltaaata m m  favav, aotf, aaa», Uankaat 
A jN atrp, aklahia pai Md a tM k i. l a  « U  I fa t ta t  a f 

1  ip ittltT  a f alr twaa «w  N t«H i flaa ta u r n  ia f» ta
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t i l

• •  o f  ofelkftran la  tto  t t m  u ip u la ik U l gr—M
M i «M NM d la  to n *  rnt tmix M r  M lflt i  M i « l # t i  a t 
«H P lof U t im la , Artlt xxxXXIT |iv«i t t m  data.

u iu  xxxxxrr
m u  m  UAL ama axial aoa? v iio tu  a b  oaxosj or i n  t iM it

jr in a n g
Of aailM U l 12 1404 9k09f t 90 

d u k a m j n  -  i  n o r a *

M ai in •tUM U  on.MIVI
Qvoap aoatki In i- flo a l a u f- n u - flo a l iU ffo-

ereaco m  —

r S I a c 12-17 7*04 9.40 1.34*« 72.9 76.2 3.1—
OnUurj
NOm «4a* ••19 9.49 1.30— 73.1 74.9 } . * —
Jklo NUk —do— 9.14 10.19 1.99f* 79.9 79.2 4.9—
OMwrol -d o- 9*00 9.47 0 .47 7 2 .8 79.9 2.9

f s r - ’ 10-24 9 .9 9 10.90 1 .9 1 — •0.9 •9.1
n t i iu r
mirn «*•» 9.49 10.42 0.94** •0.4 94.3 3.9—
* la  Milk -40- 9.90 10.90 1 .70^ •0.4 •3.4 9.9—
OMttml .■do- 9. ~>0 9.01 0.41 •0.7 •3.7 3.9

A S S * * 25-90 11.42 12.90 0.98* 94.8 90^ 9.4*

K i T 7 -4 o - 10.84 11.49 0.99* •4.2 •9.9 9.4*
nua m ik -do- 11.10 12*02 0.92* 87.4 91.9 4.1*«
O atrol -4o- 10.94 11.49 0.31 •7.0 99.1 2.1

• H i U f l M i  a t< f 0.0& ) 
•• n p i f t M t  a t  ( f  •.<*>



9 m m  a w  <ui tMTMM In III MM heigh to M t 
• f the target i t t U n i  who participated la  «w  fad in g  tria l. 
A ll the gronpo who reoeiwed «Jm d l f f im i  onppioninto hni 
n i l i t o i i l  c l f i l f U u l  iM M M ta In heights ant welghto w«nn 
I M p im  witn tin  control group.

9 m height* a d  volghta o f the i l i l t m  in tho high 
lysin e KUm  {Qpnqu• -  8 MOno) group ranked nost to th* 
aktm B ilk  group, lo t  the d lf fm a m  between Moot two 

p n p i  in  thin m i  not ntghlfloM t#

9 m  hM M giohln owitont o f the finger prlok oonpleo o f 
H a d  of the ohlUren wore entlm ted ot the Mglnning ud at 
the out of the study An presented in h l h  XttXXf.

t o u  xm xv
niih l a M B t L o n n  <w? s it  n  to o  a i .  u o a i i  ( x n u f i c o  f  j m a u )  

h *  o r  a i x i a u i  a  um  o m d # s o

h o y In itia l nmi AftifOronet
• • • • • •
% o« m  -  t  Mhiao 5.9 7.7 «•«
M inory Maine 7.7 1.C

M i  a ilk ie i 0.1 1.1

Control C o 7.1 1.9

MM (jromgn) cfioo e l.
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I lf O iiR t a  la  ttM te— gtolto I m n m m -------a t a  various
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flU O to a  m m  aoro than tho n q u ln o u t a , opoclflod Ip  too 

W O  (19<0). Mrfeapi tho Uotar? iron « i  poorly a te lU M i*

It itf p t i ia a M  to ro o a ll that aoao of tho ohlltroa had hook 

W M  info station a ao ooidoaood through afooal analysis. tho 
alow taopoaooo o f hlaod f c w i| lo > li ooaooatratlouo to aattrltloaal 
taprovoaoat has hooa notlood la  this laboratory ( l ioadoo, pJLhl*

I fft ) .

fho Ofttm ** halaaao data obtalaod oa tho t a i p t  o h lld m  

fhd oar loan dloto aro roportod ia  O il*  t t l U f l t

fin d  xxuxn
i m o o  a u tfo i m u  Q* u i  u m ii a m im  rp pay w u ^ o 

d oiTiwa xa aaom atari)

f&tropoa ororotiaa r ow p  * a i*  
■ latako g fly  -  tola oat g/dar

^  urinary teooal

4.52^.34 1.5 4 >0.21 n97pi.P1 1.41*0.51
Ordinary aaiao 4.09*0.53 1.71x0.23 1.79jp.J3 0.*1*P«**
O i l  a ilk  4.33*p*4d I.JOjp.11 1.37*p.34 I . POjp**^
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I t f fn M t . fta  diftaraaaaa la  altaragoa rataatlaa batatas ta§ 
t in t  graapa o f oOlldron vara aot o f atatlatlaal aigalf loaaoa. 
Kaappa n  1979 alao found that lltragaa tala—a data aa 
anrlana dlatary proto laa and proto la onaOtaallta fad to y i i f  
aaildraa 414 aot a tow aqr aigaiflaaat dlffaraaaoa* ftM raaalta 
of taio a tody la  taaa alalia* to to# prorl taa roparta,

f t t h  ZZZZm i firoa  t*o aitragoa talaaaa data par kg* 

a f M |  ualghta.
ausu xxxxitii

I2S09JI JUSlIIIOf 0  941040 443 *4bU UV4UXI JU ?0,liriJ

M at
notary
OalorlM s r a r rataatlaa ag/
£ aaltA l ■/kg.tody 

oalgkt

u #  ftrMaa aalaa 110
(100.144)

4* 97
(4.4+4.10)

144
(44-410)

M i la  pry aalaa (9*1*44) (4 .lM J o t) (1041194)
ftcla m u 109 . 

(94-149)
4.94

(4.41.4.49)
149

(109-414)



I f f

4ft *  level o f  f«9|/kft M r  f t i f k l  o f  p i» t«U i 1ft M  
» r n  ft ftp a , f t t tH M  km  rtta iM i opto a loi/ol t f  1ft5 oft/kft. 
o f M r  f t i f H .  9 m HV of ttiM  IU I*  m i  epprwtiaatolr 35. 
fto i M  level* 1ft w ru  of t ie  w fit im  pretole, eeftlA 1ft 
Meeeft 1*1 aod l.3 c/k o .

ft peeltiro altorgoa ealunoo of 90 ac/kc. o f M r  velftM 
too M e  ftftevft to le  ou ffloioet to ptoaoto oetlofaotor/ ftVftftH 
(Iflt  1979). A ll too ftlfte oblldroa aM loft re te lM  M  ftiftft 
Haft 9ft acA *. o f M r  velftlt at aa intake o f t.9gA ft. (I f . 
ftoOwr—oo pro tala) o f M r  eftlftlto9 wki ft  lo  w ry oloao to ft f  
pftotola ftQfftIroaiftto ooepatod fey I4Q/A0 ftpeffe creep (1979) 
ft^lftjrlM tfto footeria l epproeolt.

fM  e llftloe l pleturo o f  tfto target eftllftree at t ie  
leglftftlfti end et ttM ooi of to# o M r  1* preeeated la r
m i * n m n i z .
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A >w h H im  » f  « ■  ■ « *  iaaooaaaa U  kaifHa «aA w life li 
t f  n i l in a  aa—wltag t* t t » li  aga r * V  to p n n 4 M  to 
fetla  m m a

Jto m l  i p  pM |. tn  towi M ii to toitoto «to M iiito
of U i u p t o im iil  group mm iwiji w i  with tfca------ T fiiltig
to a iM N  to tto  — w li n i to l group. It tU  ta* ^  groopo 
i n  U fIM u w a to  laovoaaao la  to lg lla  and mlghta to tm i 
tto tm  groopa (aupplauantad u l  uampplauaatat) mm atatia- 
*1—11/ i t p l f l m t .  Hfij X and XI ropaaaaata M jr might 
—  — Igfct p to a  o f oo—o i a l l l in «  la  imparl a»n with Ito 
— l  group.
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• f H *5 f/1 0 0  mlm tm  the ago group 5-6 r u n  (JelU ff*e ,l9 6 6 ). 
M  to# I t ffM iM H  between the groups « •  u t  etati«sl«*U y 
• lg o iflo * o t . B o laoluoion o f  30 g w  o f t n lw  o m u aU  to 
too oopplonont poo oOllA por day, <*4 oootrlOotod • H I. o f 
1006,  to t  0ow 0006,  o f i t  OM OVttUoMo to too M r  to to 
■ M m .

■ooJr nom tog arias ouoploo o f 25 soeleelr ooiootoi 
• h lU n i too  both the groups wooo ooU ootoi M i oooljrooi tm  
the Ur oltoogtto M i oon itloloo oooteot* She Onto ooo pr o so a tod 
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•
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0.020

At too o o l o f too study* tOo oopplooootol group Ooi 
OlgOO* to ta l uriaory oltoogoo ooateat. 61a oOooo tOot tOo
peotolo  iUtoOO M i Aooo Oody 6000 WOOO OigOOO io  tOo ouppiooootoi 

ofclidro*.
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Eb* ttU tfjr VatUBlM o on tin t of tbe ohlliM t U  M l  
tb* group* or* give a bo low in b li t  XO U U !

t u u  x u x m i

g ftt fjjtt  OUAYXSOU L.TiLJ HI f*J04f JKIL&iifl Jr la * )

droop do. of Initial /Inal J i f f  or*no*
ohildron Cog) Cog) (*c)

S sX r
25 48.94 ♦ 60.36*

4.744
19.52*
0.999

Sna1*-
19 40.04*

2.065
51 .92*

2.333
11 .149*

1.139

•• M fU flo o it «t 1* low*l.

#t* n l o

5.221**

Ato d I f  fo rt  no# botwooo too group* wo* * t a U a t K o U |  

o lg o lf lo a a t * t  19 ]*w *U Am  a«pploaoat*d group bad OigOor 

oroatlaiao  oooteot again show* to o l to* loan body m m  o f  « •  
•upploooatod group* o f  o f t i i ln a  wo* b lg b o r. m «  oo rro lo t* *  

wo 11 w i l l  too nlgoor body woigbt* *aA oolgOt* o f  tb* o a i l  Moo 

o f tb* oupploaoatod group*.

froo tb* fin d  logo o f  tb l*  atudj I t  0*0 b* o*noludod 
toot I t  1* po**lbl* to  ovorOMM to* JM—o t  90 por o*ot d o flo lt  
to to* «oloxl* ooatoat * f to* d iot*  o f  to* *ooool *01 lira *  bp 
•upploaontatloa o f  tala  nutritiou* ooaoO agio o f  low o—t  
l*dlg«noao food * . Am loolu aloo o f gr**a laafy wogotobloo • 
OoyrootO «• odor la tbt d a ily  dlot o f  tb* *olM*l *olldr«a  o*uld
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• N M M t VH T ilW H  A iallOlMMy p im lM t  M M | tla  M iM ll 

a fe illm . N M lia  o f U la atudj O ow l t u t  u o —f i t 1— 1 
—  o f  tto  o— l  a lU lA m  om U  to lap*— i  wit* —
—pal*— sta tio n  o f  tto i*  4 lota  v ita  thla g u tv itl—  ——

— a o f la — 1 food * .

—  following talla n i« lM I  iU — too —  —t l— id 
far —pp— ta l iodlgoao— food — a titr foo W i—  a— 
f w i p a .
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fM  Ita4r uaa 4o*lfM 4 to  fin d  tha o ffo o t  t f  OOff I lM l l t  
t tn  of 100 gm of t w t a l l  iw t i l i ln  of loom 24.3 OS* %*mp«rui 
t i l l  t fo t lo r  croup o f  a la iU r g U b  tmo m m  g lw i  m  o r a l i m  

m u  m t t m m  t f u l  quantity o f tm l ia m l*
I t ir ty  «&x atuM lo g lr la  with m n l i M i  « U n h  U m  

mm 11«9f« pm m ot «*•  omoon firm • croup mi 01 al r b m ct  
••bool g irls  o f 13 to  15 jrooro o f •«• mo mm m old  lag in  •
m m .

m o / m m  lu U a ly  nn«1gn»i to too osporim oftn l cm upo 
m o m m  g l m  tfea danraatO (droop 4) or iron  to o l*  (droop S) 
M p p U m to , ood om  ooo tro l group (troop  0) m o m o o iro t oo 
Arm ooppb m t  in addition  to  t o  aootu i d ir t  union ooatainod 

19.37 o f  iro n .
■Oamromato o f  t>lgntu. m igO tsaot tnom glofeto n o tio n - 

tion  fo r  o i l  tm  •utjaotu m m  tom  m om  fa r  ta le n t. foV9 JioV9 
ofli ant m in or io ta s  m l m o m m  to to ro lm i fo r  too  b lood 

m m  I n  and uonai as too l od loao o f  fin a l eva lu ation .

m m  u n t il  r j  - - —
M M  XUXXJJ.Ul*1»*« u a  w  in it ia l  ta le n t. M in k *.

(
MP. ago Of m m roOo and OnoootlaOia oa lm oo f t o  —tij— tr .

10o adoloooaat c ir ln  o f  tOo. proooot ittrfy  m m  ooa p on feb  
oitO  o ia ila r  oto looom t a ir la ia  various parto^pf M U  Oot



*01

M*a tallow taw *00torn itw U rta la tool* w l^ iti wA w IiM a , 
ft* w u  ago o f u n u o Im (13.B x. 0*90) of to* aieM M U t girlo 
of taw proooat otudy mm olnilar to tM ago of w w rU i NpoitaA 
fef !M  (1966) for r a ta l girlo of gotroo and b ta ta  JtaOon, 
u w ljr, 14.16 ao4 14.43 rotpuoUflly. So girlo o f too proooat 
•*ta| wvo oloo fvoo ru ra l W o o .

2AMLi JLXJUULXXIZI
mai n x tu i»  i i u n ,  gi. g <  or miujm a o  iA M t a u m

V4UI-U 07 144 JJ6JX-1J

Mo.of
oota*
loots

Jour oo o f 
404o oupploaon- 

ta t io a
•tol,jat

on.
W igO t
on.

4g»
/ ro .

Ago O f 
noaaro* 
too jrro .

JO
g/100 M l 
Oloo*

f t A Anar on to
;?.*• V *

15. 64,
0.14

14.64a
0 .70

6.76*
0 .1 3 7

f t S Sonic
& 36.4a

1.94
1S . | i

0.77
1 4 . f l
0.37

M i l
0 .4 2 7

f t 0 H I 1 9 .2 t
0.20

13.6o
0.5 0

a Nnw g  Standard orror
JO oooo troalloo nigtot aot to a ooatrlOutooy faotor to  

iron Aof&oioaar o a ra tt fur too ouOJoota o f Mo proooat « M y .
411 ttoo faooal i t 1** o f  taw odolooooat g ir lo  ----- i m

for ora w vu tod  .1600000 o f Oook worn ia footation . JO - r t U  
too to paoaoltoo goto ralot oat for taw oaOJooto o f  %0o jwoooot 
•Maty.
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A ll tk* *A lldr#n tm4 adequate m a t t  t f  p c * t« lt «

9m | r«u p  o f  | t r l «  »Ao« > d i c t a  were euppleaeatet w ill C M X u tta t 

feed a Alghar Intake o f  M la lu a , nod a ia o r llo  M id  o ic p tM l t t  
tk* AtkAT two Group* o f  l i e u  AAAAljr, J M l t> Am  a m m U o 

•eld Intake o f  a  11 tAe U r t«  group* o f  g ir l*  vox* be low tA* 

r*fA l*****t*«

A ll tA* aAa1a *a*a% g ir l*  1* tA* tAr*« group* ex h ib ited  

A* A lp lf lA H t  obang*a 1a aelgbt* or weights during tA* Atagy 

«A1*A la* Wd fo r  fou r boa to* lnd ioated  that to e / And attppAd 

p l i t o l  ra p id ly  (fa b la  X ZU U H )« fin  *x p *rla *a ta l p eriod  * f  

four aaaIAa nAgkt A* w ar/ *A *rt to  aa*ea* grovtA IX a*gr And 

•e*urr*d. B * «dol**otm t g ir l*  wto p a rticip a ted  1a tA* a tody 
*ad *aa*A*4 a* oar* be on* /e a r  ear lia r  and per dap* tb * / algAt be** 

bad tA *lr ittw tA  apart tben.

sm s nntO T
kus soar ««M4r ifi jiuni or nu u  ojt ouu

(M r la d  o f a tody 4 uaatA*)

0*4a
Jmurom o f  
iron  aupp* 
l*aunt

Jaliint on 
In it ia l F inal In it ia l F in a l

d * ig *t
•bang**

OB.

•elgAt
Aka*#**

A dAMNMlth M I.Q ta  14b. 4* 
2.72 2 .4 ?

0.142 1.001

« B*aln 134.** 1*3 .2* 
1 .7 » M T

3 8 .4 *  4 M «  
1 .8 ?  2 .1a

0.109 1 .240

0 5 » « 134.6* 19S .1t 
2 .6 ?  1 .30

4 4 . 3 *  4 4 . B *  
1 e9 f 1 e 4 f

0 .1 7 4 0*207

A Mean ^  ttan la  rd err**



so*

■MNOOlOftZi f<41000 Of OHM
t*u  xxzzzxzn

«*> fnOfiOXf «4» X* *Mi gmm

daaaa af fti—l  iv m  H  w l—  s
Ida

» i r —
Hi taka In itia l fin a l jai—iatt

A d a m tb 30.0 9.76*0.132*
0.27?

i ,« b P » ° ^

t b a l l Jb.7 9.91 *>.426 10.00*
o . w

«
2 . S 8 2 T

13.4 11.19*0.044 11.05*
9.00*

n i

±  lU a lir t  error.

M  SOXXXXVI d m  «M  m m  in it ia l ant fin a l 
[labia values a f tas M kj#ot« la  tba t « M  grasp*. XI Mai 

W m a a ia N l tin t tns tar#at g ir ls  «axw aalaotsd aa tba bnala 
af t i i i t  lav feM M ilsiia  atlas* at tbs taglaalac a f tbt stagy.

4a aaabt ba aaaa firaa labia XXXXXXXfZ acaspt la tba 
aaataal o r—p, batb tbs f r a o  of fix  is giro* s itte r  aaasad
aa laaa ta d *  aaoplaasatatlaa abava l laaaaaaaa la  “-----tglstga
•aaaaa trntla* s,  1 • 60±p.036 and 0. 09 0̂.115 graaa par ssat aaapaa*

t t - b .
Holaaaaat g ir ia  was aaaaatal oaaraatb aa a ****** a f 

**aa (t m *  I )  abawai  d v il f l aaat lr  b id **  ba—aglabta valves 
aaa* tba or— 9  g lm  aval laaa taala, da  as ta ils  a f tba a -b > is



til

it  t i f l r * "  i t  | im  la a iw a w  XXIf. 9m glrla fad taaia i t m l  
U «M ia» la  la— u lrttw  n liiM  m r  t n  M m ppliwRM  CNtp,
—t Mm laa—a— —a 1— i  tnaa t—t o f t— —ajaota —p —  
cl—a p a iM tit  a i i  bIc m  a  d— to tap iu ca t oevaiiaamtp of 
it— fa— a—*aata Pppiiupp o f its  oalol— content, or duo to 
•ta»« aao—polotlo faatora Use fo lio  aold aad 0, praoaat
U tat fw ia it  It oar to portiaaat ta roooll toot lr — —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— a l— 
tal—d tao Po p— gloPla la—la la — 1— fr — a good oaolal Paata* 
p — I aad o f tta—a «— aalaod aoco —lgat. (lor—a. 1971).

9 m group fod ttao a— raa tta — ppla—at otaa—d dor log 
ttai aaur— o f  tao asp— 1— a ta l 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 w ltdla a four a— ta oxpori—atal >— lad ao— 

i f  ttaa aalaaa aaaaaad tka ao—ptad —0 ntulvla af 14g. par 
100 al* 9 m g lrla  Ma —  1—d — Ik at ta l—d a imp—f l ai l  a 
Pi ta l— o f  11.MlP*279 wPioP appraoaaad t— V80 otaadaod far 
at—a— o f  — tot

n aio X Q U O flZ «&«•• t— n v ,  wv.  nô  od d  aad —la— 
lad— a f n o  too group* —ppla— atad v ltP  iron  a t t— aad ad 
tPa at—y .
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AL0U3SCENT SCHOOL GIRLS WHO RBCSI73D SUPPLEMENTS OF 

AMARANTH GRESNS Oi AN ORAL IRON TONIC



t i t

UMU UX1XUVXI
H U M  M r .  H 9 V . M L  * 0 4 3  A ti J  OQLQUA I A M I  V  2 « 0  vittO O P J V

« w < o i i  m n u * M tn  v im  x*oa At m i  j a r

*,______ ff j WJf HOI d ila a
at isoa »•*- aoa nr Mf> iaOaa

aaat aaat

43.46*
1.447

73.2a
9.90

18.16. 
2.900

24.304
0.707

0.434
0.004

fka&a 30.794
1.936

I7 .)i
T.ro

22.00241.300
3 .664 
2.000 0.7740.09?

l r «  M i  ttm a ill, it is i^Miwd that the eptjaata 

n r Im m M  with aaaxaat* (Oraup A) tad * l*M r W f th u  t*a
aapplaaaat ;<1 v ltt oral irao tn&t* Jutj« eta fad u a ru tfe  

gm u  attalwrd TOT aaluao squal to that of the v itot rapar t i*  
Mr tfUtraiM (1994) aal MO (1999) (97*42 par aaat). 9 »  aalaaa
far HOT 75*2£?«90 aua wor<> a loo comparable to  the reported aalaaa* 
bm M M  aalaaa o f  toe greu;- o f  g&vlo IN  aaaraota aa«tal*w 
the itM d tfl aalaaa. l a  ooleur l o k i  aalaaa a t  lo t i  tka cramp 
o f c lr la  aapplaaeatad 4 t l  fljroa nova tala* 1* tk la  iaiiaateA 
that t a  autjaota m m  not euffwrfta* fir on M ftla llM tla

■Mat warn aa alcalflaaal aarralatioa hatwaaa a lla la a l 
aad too law kaaaaglatia rakaa la  i lia  atutjr. Mo 

Ckrk wltk law fcaaoMalakiaa aalaop M a i  M a la r M l a a tlM  
aa IM U aaraal m U N U m ,



I l l

tom mt I w i t i - t u ,  
^  1

f t l  a l j i o t i v i  o f  tht study Mil to fla t  out t l»  tttU l»>  

t t w  i f  p  o&rotaiM fro* u n i t e  dy tin  past fedolooaool m h  

— I l f  atudoatu. lira a  a lt—in A l iv i l i  te fiw  u i  after 

H R It  N U ta M ta t lM  m m  eoaaldorod •> te l cr ite r ia  fo r tell 
i U U m U m *  tew 100 g v i M  o f  oookod narrate M i t e  oootolaai 
1090 i f  ■ w a r n —  o f  r s tln o l m m  fod to ton a u lja c ta  daily* 

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

tfeo too ter o To* te ll aooiwt o f  w i t e M  felon* w itl Woo l dtot 
w w  flu id  W  f u l f i l  tW  X tttt raoowwodad allouaowo for tew 

sutjaote of t e i  i t e d f *  Wotewr group o f  i l i l t e i  m o m  otto

oupfWoof*d 4 t e  479 mXaragfum of iitteul dolly fw w»*V 
day*. Sw dally total iotaka of altaalo A of tw te«#t ooooo

ia pi 10001 fl in wwo maann.



tamu u t i i a t i u
oust w u  v n + u  ot  u i a h u  a  m  u * n * * t  o a m m

iillr I Plain if Tll-to A

r *
t o o l  Hat JupplO—Ot total A  tf 

n t lto l 
oqolvatioao

— 1 090 /*g o f v tti- 
aal (oquloolo)

m 298 f t  of 
votlaol

(Jwo’A iV
M i w i )

S90 t o  o f vatl- 
aol oqulvala

o
475to rttt- 
aol tqaltala

m n  *
votlaol

i
l 290 to  o f

S oftool
oquloala

4T9 M| af 
votlaol

779 Pt of 
votlaol

(• 100 P M  o f n o n  m u  provldod 1090 /% of krotola 
MIM la omU I o m * oqoivtlM t to 475 fig of votlaol)
** OipoUl flNi • Oku loOMalMlOO • A OMMMtal nuofa A 
f  om tiu— o M to in n  24,000 jm o f n u m i  p i  p m  u a i i u i  
U taM  la  too—nt o i l  to obtain tto n p i t o  dilution.

lava la  o f v lt o U  A la tto a n o  nr tto jom i w —a 
M —  aai a ft— m id  t o io w lo o  o f 100 p —  of oootoi a m U  
— A—  —pplla i 0090 fkt  o f p ooNtoat t o  a p r M  o f to iopa 
—t p—aaatoO la  ttola  a m a n ,



to#

i*BL4 m u n g

H gr y*u w  100 «• or oumij a ) 471m  or u i m  
« P F "  o »  J « w *  t ix a h z i  a  “

m rla l of otuAjr -  to Aojo

Mo* of
MlJtO-

00

___ a  J in /rnlm

****** In itia l fin a l A f f t i t a n

X (aookoA 
o u rro tt v
loo pn)

10 91.90a
1 .4 94.90A

4.9
9.0QA 1 .4

a ( M » l  
479 po)

0 97.10at.9
49.10a
1.4

O.IOaI .0

tn (n—APil) 9 90.94a4.1
91.00a3 .0 *

0.S4

• 4 MtaiMi avvUtiM
k v i l i  t f  v&iMia A la  %Mo m u a  o f i n  o a a in l #riap 

of m m  ataiM la wAo AAA a t! rtM lm  any aappltaM lf ■Amm* a t 
i t p l f ln a l  «a t«i« A tflac tAo 20 dajro pttiaA o f iitA jr, >Aaw a»  
MM A ll 10 m m  wfca ««r» faA 100 p «  o f aaafcoA ta m la  la  tin  
aayttlataU l p ta p  fo r  20 dajra alata a tl|alfl««p|reU ^e. A tfU tf 
m n  in  pvap o f a ll n a n  An m n  AM 479 •* ( fN fM A
v&tania A) v tU ool, alw tA  a m m  a lfa lfln a l la c ta a t  An m m m  
vLtaaU a  k n la  a l ta t c n  t f  t n  20 Aaft o f  otwAjr. M n  aiaa 
lantaat o f B.1 |»«/100 al* woo k t f u  ta u  t n  la ttta—
5*00 pc /100 n l*  f i t  fn l la i  oanroto*
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DAYS “2oT
0 CONTROL 
+  CARROTS SUPPLEMENTATION 
A RSTIROL SUPPLEMENTATION

X I I I  SERUM VITAMIN A VALUES OP POST ADOIS SCENT GIRLS 
B2F0RS AND APTSR AN INTAKE OP 100 GRAMS OP CARROTS 

(1 8 9 0  ^JG OP CAROTENE) AND 475 /7G OP RETINOL 
DAILY POR A PERIOD OP 2 0  DAYS



hi

mm wmmm tam w a u  m  vuw u a k w l fw too
i w l l t  i f  fittNMd vitamin a « ■  «l|«iftMiUr M eter t e l  
I II  l— i » M  fo r  carrot tuppliM it Vt« 4 XXX.

ter r .o u lta b f t e a  suppLaacatatUa ite%  a tow  I t e l  
Ifei t t a lt  « iU l| a  W M  regia torod a n lgn lfl— % U u m M U  
N M  V it t e l  A l m i i  o f tor ooftaast'̂  100 grate o f oooted 
oanrota fo r 20 day*. a te m tia o a  ted t e a  reported
te t e a m  M i dogur <1969) ate XaU aid .toddy O9T0). te ll*  
IH viM .iaA  tegur fa t e  too iaom aa lo  oorur te a la  o f oMldvoa 
a fto i ftod log  fo r  ta ro, aoatho, tlaa praooot otudjr poaroi tte 
te n o flo la l o f f .o t o  4a or o t e l  a porlod oo >0 terte te a  ia ii*  
or too t e l  p ooro tteo fir or oorroto w o oat M l/ ateortoi tet a loo 

OMVOVIOd to T i t l l l l  A.



?  JQ.'OUU 419 0000104X01

mm «M 1 m  M pwttd to n  a n  n «  a a p ta a ta ? titoa p U  
U r t llU U i oolrotsd low ooot foods autl ao M dai, iarftow t 
(N m to )i mm poa» Mm— dtm,  f i o l i  bsaoo (k fM M ), ■■■MQ» 
grsaadauta M l ta flow or m da (o il  sssds ) aH  Mmianttm M l 
M i » i (ftp ta lt o a ) f r w j  in D aU totm  d ia t ila t , t a l i  
M i dtoto towards tbs alleviation  o f dwlautrlUan M l motor 
aM rittM i partiou irrly m o  up obildrsn. H ilo  rloo  M m  lr  
%M jrslM taoot M l p N itiiU w  « m l  U  too t a i l  t a  
lU toi other o i l  lots such mm Males and lirg ta i m o  t a l l y  
grown, a«1 o f law ooot <1/3 mm ooot o f r lo o ) which m i l  s a lt  
tOt pares o f  t*o ooasson wan. furtoor ttota w ills to a laa era tri*  
toato m m  quantity o f protein, alaorals atd v ltswlao M M  t o t a l  
to rloo . t a w  tbs os ia lla t t ia  fordo at loar ooot aro ovals 0O0I  
for tboir —trltloa s 1 valse.

A oar loo of fool ferwalatloae incorporation mmmrnml low 
soot M ijfo a o  faodo la UfXOroat ooaitUotlMQ row dorslopeI 
sal o v a ta o l for 000 la ooMMlty fool I—  prosramm% M  tfeo 
spool flo  objective of yrsrotiao os I f  M llM Q O a  laM  o f Mr 
•or iso o f fool air torso evaluated la taio a t ly  ooM irtol o f 
llffbroat oowSlnstisns of Irrlf pitnoiat fordo mm oopploaiata.

ftoodlop tria lo  lsootad  dlfforoM  apt
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fttm  t ie  n m  pm ofeM l oaiU  t i  a d «ll n U m  worn*. Im lv >  
il|  u r t e m t  age irw p * MM M M M itiM  ta l «• t l  fM t ta n  
I m  « p M r l« « U  i n  k n r i n ,  tiue t m m Ii  M i N fa in c  
akmdaat support aid oooporatloa m a g  to* partielpM ts i i  
m tr a a t  to  M ia u l studies, w iile | N «a  p rs itta g  ak tlitlaa  
w i t  m l a t t l  tsr oagk a food lag tr ia l awoag W lk m , i n k s  
tloa  a f Iran aai Titan in A aval l a k iil ties  Aroa tks a*lasted 
f l a i l  required drawing out frequent aai eeoallurakla klsed 
aaaplsa sad ta la  was i i f f i o a l t  to  got f h s  tks jrsaag sa l Urea* 
lease tkese studies were aarrioi sat so older age grasps. tks 

a n t* ltie s  o ff lo o iy  o f  tks rsoipss o f tks food fia s U tis a s  s k ill 
wove found aooeptakls were further evaluated tWrsggk a ssriss o f 

kwsan fksdiag t r ia l i .
Am  f i r s t  s ta ir  «h  m  rage ta ils  protein alxturea f trsa 

luted with tks lo sa l foods aauelr.uales, o n  graa. koras graa, 
grousdaut aad suaflower seeds, walsk w ill ks useful for pvt* 
so keel aad aakaal going sk ilira s .

I s  fsru sla tisa s wars fir s t  ova Ins t ed sa alkias rats 
using M ,  IN  aad V V  dais par osat as cr ite r ia . tks M l o f 
tks fsaw alats ranged ftrsw 2*90% *<Mtli to 2.375ip.Otf4 sk i 
M  values ranged ftrsw i f  to  T f. tksoe raises srs rsasskaMa 
aaaarHag to  tks standards spssifisd  tgr tks # 1  asd III  ft*  
uaaalag food s, fartksrwors tks OP fe lt  per seat value far tks 
sar laaa food faow stetiaM  wore eatiefu stor/, sksa wsapared witk



tea m l—» —parted far —pitarl— dlate tp #40/—0 (1974). 
l a  H at — lyaia at fte  fa m la tiM  a— i l  ttet far a —f i ­
at fOO f t —  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—« a t Mgr praaa—  ar iaparted taada — lr  aaad la fttd - 
lap pH pri— a, aad fte  prlaaa at vkU l a— aurU tM t daa fa 
t —aaparf aad ate—  afeii|ia* Orpaaalapfla a—1—f l — —a 
aarrlad — f  — aalaoted taad praparaf l —a (raalp—) la wfcl— 
tea tam u^fad toad alateraa ted team iaoarpa—ted* d ll tea 
— alp—!*—— taaad fa  te pa la tafia aad wtelaaoaa. tea aarl— 
a t aalaa taaad taad ta r n 1— ftea a— prod aloag wltn rltaaia 
aad a&aaral ta r f lt i—f l — la raoaaaaadad tar aaa la feadiac 
fta p a m a  aad a fter — t r l f l— later—a fi— prajaate fa t i l l  
fte  arlatlap  au trlfloaa l papa la fte  dlafa at faa pra aateal  
aad —tea l afclldraa*

I f  fte  —arf aaparl—at, nutritional a— 1—f l — at a 
aorptea • —aaa praa alsfara —a oarrlad oaf* tea arpat la—I 
«—  daalpaal fa  tlad —t tew an— at «r—a —  aopplaa—tod 
fa  a aarptea diat w— Id — a alt la aarl a— M i te l—• te— — 
appraa— w—id telp  fa aval— adapla taad far—latlaaa lavalrlap 
•alp t— U fn d la tts , a— I fi a laoal aa—a l — it — aad a 
lap—  t g n ia  pt— . tertaaa proteia val— —a atfalard wt— 40 
par —at a t fte  pratela la  a dlat —vo aarl tad tr— aarptea 
aad 40 par aaat ftea  praaa gran. tea pra to la f u l l f  laa—aaad 
fa  fte  mmr l—  vtea fte  prapart!— at aarptea ar oaraal aaapaa—t 
fa  fte  la pa— (—aaa pn a) aoapa—at w— la fte ratio at ) if«  
tela  find in. a la  at parti— lar iateraat la —air lap aiapla 
law a— « ladlpaa— a taad ■ ix m a i, fa rap la— tea aara appaaai— ? 
food — ppl—  afa wai— ara — d at pro—at la fte — palap 
au t r l f l—  prapraa—a.
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A a ir  tu n  a f hMN gr«a mamm U  tto pvH «li n t t i  
« f  4 lf MM M9lt M lH M M  M ti| a kloMiMV Uohaiquo. 9m MM 
« a  M i l  l i it iM i*  fn a  1 . 05*0.091 11  1. 58*0.101 fa t m m  
0 M  • M atas alatare M m  Vm  prat jin  m Mm 1 *f IM H it  mm 
U lt lM lI  f* to  t  M  15 M* M il. H p if t M l H fflM M M  M N 
m M  U  tM  t i t i i  M patio a 1 tragi a ceatoat tM  M patio l i t f i j i l  
per g . i f  f*»oh 11m m  m m i  tM group* fed dlfferaat M i l l  o f 
pro to la . AM ao patio M oolala tohgrdrogiineoe (JM) asttoltr 
tlM  liM M M tl Witt tM  laoreaae la  tM towel aM quality i f  * 
proto la . Mo Mlatlwn Orowta Xadax (M l) which io  oo oxproooioa 
«m 4 fo r  tM  M k U fo  aatvlU vo walae o f 4lotas? psstotos, to 
IM olepo o f AM M fM o lM  between daoo aM roapoaoo osptooooi 
ao a per ooatoga o f tM  elope ob.aiaed »1 9  tM proto la  o f 
raforoaoo qua l i t /  or mmimu M v lt iv i to Mo. tola* this iadaa 
aM akla a lto  as a rofOroaoo proto in with 100 ao valoo, tM 
tola  tiro  nutritive a l a  b «ed  oa todjr weight goto of M m  gram * 
■OOP ao a ir  taro was f i l l  to to 55. d. M l  proto la qualit/ oa>  
toattoaa o n  to lp fu l aad aoooooaay to evolve a aortoo of oogotahio 
prat*la aiahoroav uelog ladigoaoa* food ooaroo* oooh ao o il 
ooodo,  toguaoo aad ooaoato fo r  aa* la  oapptoaoatlag foodtoc 
M M m i .

too o ff* o t i f  throo aotootod dietary aouftofl o f psotoiM 
(1) a ooahlaotioa a f sod gsaa aad oooa ao at a protoia ratio of 
*|10 ( t )  defatted f la t  flo o r  aM  (9 ) akto ailk  powder, oa 
oarotoao a tilloa tU a  la  alhlao rats was asst stsdtod to ooaparissa 
agalast a haaal sloe d ie t. too oslfosla  fM  svaiaatlag ooroMM 
o tilioa tloa  with tM dlffW reat d to ta r/ psstolao, woto growth so to, 
M patlo otarago a f fU oala 4» to ta l osras protoia* aad protota *?|j 
froattsas. flsaMantUa o f rod gram aad oooaaa pssdaooi 
s  «sowth rato a f 44 *  3.5 | io  M da/o, while fioh  ae*l otioulotod



tat

W i M l  «W U | tJM « M  period. 2to grw tli p aaatltg  a t i l l t j  
« •  (CO 4  3.1 c /20 la f i )  U  tta group* M  tat ik ta  a U l 
pro to la  «a<t Io m iI la  tta  riao H it  (10 ± 1.09/10 dago). Ota 
M iau ls oa a 5 por coat rloo  d ia l tod tta  lM M t aaoutat o f 
f lO a U  ta par gran o f U o r  (• 1 1.S aog/g o f U va*). 00a 
topatio rlta a la  a par g o f U v u  out tta to ta l oopatu  v itu U  
non a tail lo r  la  a l l  tta tfcroo oxporlaoatal group* aad voro algal* 
f&oaatlg tlgtaor ttaa ttooo o f tta rat* oa poor r loo  Ala to . ftaao 
tap tltaota t o f d lotorg prot. la  qu ality, ItataW l ta t oalg 
potato r a t* ., ta t alao tolpoA la  to ttor dlataqr o a ra f aa a tlllaa* 
tlaa. ta la  finding la  a lp lflo a a t  olaoa aloag v ita  iratala 
Otalarla Jtateatvltloa, trpooltaalaeele A la  a  putUo ta a ltt 
pro tlaa aaaag Xadlaa otlld roa .

lairwT study uaa alaat at ooalaatlag a waialag a lita a  
taood aa a laaal aaaoal (Sorgtua) a log—  (toagal p a s ) aaA a ll 
aood vferouadnut) ttroug* a tuaaa fOedlag tria l. flto ground rat** 
af tta p*aataal otlldroa wta w n  taking part la tta foodiag 
tr ia l 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*rl*d 
af atat aaatto — a — — A to aaatrol poop af talUna* <9 
vooalag air tore aa a oupplsaoat vaa affoattar* la triaglag towa 
tta n—*—  af *ailAr*a vital allA protol* aalarla aolaotrltlaa
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f i l f W i  m A a l— U  tfe lftla i im w  II——la — a U i aM — I— M  
l a i m i  a f •—•ala. 9 m —a If U fa a—II— a— A that t— aha— 
— I— a U ta n  hal • —tiafaotarp a—I f  U fa taw a parlaft a f 
4 ta I — atha —ft tha aaat a f t— to  grama at tarn aha— ala— a 
—a 13 pal—  par ahilA pax dap —  pa* tha paavalliac p a l— a 
— Qatabar 1973.

l a  a ffa o— a f faaft —pplaa—la — 4 — ap—— 1
aai— • ordinary — I— a ad ahla a llk  — tha aatrltla— 1 a— a
a f f a aahaal ahllftaaa IB-30 —atha a f a#a waa a—II—  la  tha
aaat asp— l— a t. 411 tha graapa wha *aaalwpft tha ftlffavaat
—pplaaaata haft —«ia ——ft a l f l f l o — t U a n a a to  la  —I f  — ahft
— i f  ta . ahaa aaaparad with t— control gwaap wha ftlft — « —  1—
aagr aappla—a t. —a —!*h — and —i f  — a f t — oaliftraa —  t—
h l f  I f  I— — I— Ijpaqaa 7 aalsa) d ia l raakad —at — t— ahla
a ilh  f a — . Mi—a f  a halaa— da— oa t—aa dia— —ft aat ah—
a— a lfftfla a a t ftlffhaaaaaa aaa— t f  q—■> halaa. ardlaarj aai—#
ahft ahla a ilh . —a a lia lo a l piatux* a f t — u r p l  —lift—a v , 
a— a—ft that t— a—t  praftaala—t a lla l—X ayndx— aa wara a lU  
faaaa a f p— la  — — a —  I— i t l —  aaft a——la . —a aa—  
a f ahllftr*a aaa— t i — —a aavla— aj—ta— a f — flalaaap 
ftj—a—a ftaaraaaad la  tha U r«a a—arlaaatal f — ■ at tha aaft 

iha a—dp la  aa— —la— with t— aoatral f  aap. Mi tha 
ft h >  h f 12*17 a—t— tha la— ata la  h a lf  — aaft —i f t a  
— — 7 aai— w— —  t— (3.7 — aaft 1.3ft t i l — a) t—a 

a f ia —p —I— (3.2  — aaft 1.30 hllopraa) whlah wa— a l f l f i a —t
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|| I  0 .0 ) l t w l f .  O U lk r m a l l  MM fount i t  tto i t t e  two « f i  
f n i f i .  1 m  ops'i— -  t  n ia a  h m  M  i t  to  to ttor t o t  o r iia tr / 
■ i n  to  |t— 1 1 1  t o  — irtt o f pra.itotool «01U x«t. t o t  fln iln f 
U  i f  I t  « l  t i p i f l — w  to  t o  M it t  oontoxt, a i t «  t p o ft  f  
units —a  p in? —I taportunt t t l t  a t a tlah  t t l  t o  w rt ■—  o f 
•M i f t o t o  proto I t  oo i oo la rioo . to— ttooo a n  k «k it|  pro- 
lo o in jU r to  t o  proooot 4 is tor in s o f  Toil on th iiA n t.

— t o t  stud / a m  ieetoA oi to ovotonts t  t t t t i l i a n l  supp- 
tenant AMto o f  too ooot to iig t o t t  fo o ts  o to l oo oov-poo, toooo 
g w « f i o l i  toots* s o s sm  ood t in *  to too l p io c  o h U to o  to  tto  
og« n t| «  M  w on ootootod os tto  sufcjooto fo r  a to t /. tto  f l o i l t jo  
rnooatei  tto  fUUnvlnca too oooo totooto ood proto is  rotors o f 
Mot tto to  MAO IMS sot 27*1 g foo  tto  tos— t ohltoroo* too I —
4into m a o  d o flo lo o t to  tototoA  oat Y&tools 4* too a so— pH os o f 
tto su tr ltisn o l oopptoooAt sots op tto  20 por soot o f tto  A o flo lt 
to At tor too > to t tootostoo o f  tootor osam sttos to  tto fo r— to 
tioo* pros toot O fo o t  ooouot o f  tto  OlOAOOOtt  loots ootolM  so t 
fttoOlO i .  to t MOO lAOAOOM &A tOS M |  WOlgttS Of Its sAllirOA 
to  tto  sAiiplOMOttl grotp —o i.9 9 jp .K ) kg m v  O p o r lti o f  
10 oootOs • toto  to  or tost oos grootor toon tto 1 .2 7 ^ 0 )0  to* 
M ttotsA oi t r  tto oooopptoMOtot group for tto u trttsp toiloc porloi* 
tot oooo to —oooo to  tto  to  lo tto  o f  tto  o h ltfro t to  tto  sopploooA* 
tot croup MO 4*2jP*1192 on* M l oO m o  cm otor ttos  3.4*0.0044 OA 
—•lotoAoi to  tto  oAoopplonsotoi croup. At tto  sot o f tto ototo* 
tto toslisooo o f  rltuato A d o flo lo o o /. oo»m1— nt nun tit is  osi 
opoocr t  Jsotloc COM to tto supplsnt ots i group to i toon roiosot. 
tot moo l —rtoss to tto toooocIsM t oontont o f  tto nop 11 loop 
Mooi o f tto to lliro n  o f tto  onppteMAts t croup m s  O.C4t/tOO o l  
to lls  tto oooM sponitoc Inmrtoot to  tto oosopptoosntoi —sap 
m s  0*4ig/100 al* to t m o o  IntAtnstt to  tto nrlou r/ nltrsciA 
not SAOOtlOtoS t o o l !  MAO U p—  to  tto  SOpptoMOtti croups



m

to ta l to  0.72g/100 a l U l  19.32^/100 ml m piaU w D n  0.21 g 
H * 100 a l  a a l 11.40 ag/100 Ml N ip totlw ljr to tr» uasuppteatated 
|M a| to ltM tU c  t m  to* pTMtalM lata— M t 1mm M /  MMM 
m n  highor 1m too aappl— group mm agalaot toa i — i|pli 
■ M ill  grOttp. t o n  i t  to pOMtola to 9V0M0— tM pM M «t 20 
| p  aaat l a f t o i l  to  tto ixlorits content o f tan dints o f —too l 
•kU A m  tor M yflioM taU M  with «  nutritious snook Mate o f law 
•oat iadlganoua fo o ia . too inclusion o f grsoa toofy v a p to lla *  
M H M itoia to  too d a ily  dtot o f ten —too l children an Ip* to 
im t M i  too teftotoM oisa o f vitaato a and Iron, ton coat 
mmm\|mto o f  too ouppla— ats ikwnd toot tan tota l ooot pot askool 
•hi Id par teir « m  20 pnloo to Oototour 1974. which m o vary 
ooaaoa lca l whoa ooaparod to tho tougn ooota tovolood to tto It—  
port and a t— ago o f too lap—tod foods Ilka OJN.

to  tto  Most study too auppte ana tattoo o f iron t o n  
PMararttOMM to  atonalo adolao—at school g ir ls  to o— growth opart 

'# to to to to ) tod occurred too yaara previous to tain study was 
Q toltotod . to —a la  adolao—at g ir ls  worn —looted for too 
oappla— ta tlo n , sdaoa iroa daflai oaay is  p ro d to lia t to  tola ago 
•Map la  teath India —d a— la could to rovovtoi v lto la  a 
|—Mod o f  fo a r  nontha through dlotaar auppla—atatl—• too feaanl 
to o t a ta ta l—d 19.4 ag o f ir — por dari too oaoraato — ir — 
to o ls  auppla— at ooatrihatod 24.9 a* o f iaoa par hand par day. 
to t g te lo  la  tto  ooatrol group who did aot ro—loo any iroa 
topalaaoatatloa ahowod so laoroa— la  haoaaglotto sal—a at tto 
oat o f  fa —  souths. laoxoa— to feoaaglotla talaoa o f too grasp 
ted — m it t  worn high— th— too— fod tto iroa t—is  (0.99 j /  
100 a l  aad 1.00 gjflOO a l) . Ihuugrasn lsufy vsgstatlss worn 
ofteotlw o la  ianraaoiag too teoaoglafcta watsoo o f  alnln— it  
g lr la  who worn aaaoalo la  tho —glnalag.
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l l  ttoa k i l  stud/, tha m H U M U V  « f  
H i to  w m  ooliage ttodvaii vm  to r M tifto ii to lU p  

o f  datotr v m  n ]m M  f i t  toU  ilto y  a im  i t  U m In 4  
•tot fto fw m  and a m it o n k li qiw iU llaa a f l l n l  aupli 
tto  w lja v ta . tovato o f  vltaaia A In ttoa a m t of youag a tU ap  
••tot t o lm  aad after aupplaoM latiaa af 100 p « a  i f  a iit al  
i tot i to ,  which aappUad *090 pi « f  f  auvtaM  par lay far a 
f l a t  •t  20§ ia fa  « m  aoaparod with a a la lk r  group o f vaato 
•too v m  fad 479 p i o f retinol dux la ; ttoa aaaa parial i  toa 
•aaalta tof to la  a toady atovad that tha tovala o f  vitaaU  A la  ttoa 
awntto o f ttoa a a a u a l m a y  af warn, who did oat r m lta  aay 
atpptoaaat m tolfaated aa a lfd fio a a t  change o f tax ttoa 20 days 
•tody period, vtoaraM a ll tha 10 waooa wtoa warn fad aaitato toad 
atom  (t toitotoiflaaat rise  (9.00 p|/al) la  a am  vUatoa A Im la , 
Hrttooraore ttoa gveap af ala woaaa waa ware fad 479 p i o f prefers 
rstla o l showed a a m  algal/iaaat increase o f 0*1 pg/100 a l la 
satototo v ltoaU  A im U  Ztoe to ta l aaauat o f vltoata A aaata laod 
la  ttoa basal dlot aad ttoa sapplaaant aot tha xoqalr e—tot  o f tto&o 
sat r  loot far this aoa group aa apaalflad hr Idtoie ftoaa tha 
Otoistlac deflcieaoy o f wltm la A la ttoa h l toi  dloto could ha 
afftoatlwelp audo up though tha uaa o f lo ca l ragatahls, 
aaaa aa aanrota aad papaya I f pc-ven &a adequate itlea*

M o  aarlaa o f sapsriasats Oaothao ta wight out vatoaU l 
laforaatloa aa ttoa pooolbdlltr Too m to U i law aoot ta ilgas—e 
food foom latlaaa for toato&tloaal laprovoaaat* iffa o t is  sow 
aaadol to  produoe t toa— fam alatloao aa longs aoalo far tha 
aatoltlaaal fa  ad lag pragma— a aad far papa lor mb—spoil* 
aar ooaatry.
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9. 1 1 — 0— p— (V— lM t MU s a a
to. 1 1 — Ow —  groundnut MU T a a
i t . 1 1 — v u u  W a  gro—A—t MU s a a
tt. 1 1 — V isit —  y s is le i l  MU T a a
13. 1 1 — a— f —  1 - 1 —  g— ut MU s m i a
14. H iss 4>n «tm gNsa— a MU #*ta
n . 1 1 — 0— ps« 0 — II—  MU ia a
is. 1 1 — 1— It — J—Tie—x is t i  MU sa a
«v. 1 1 — In gn le— i *utf la—» — md MU T a a
is. 11— ‘ ilgr— i f k w v  —— Mu sa a
is. MU— lelgr— S—fie —s — 1 MU Taa
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M t* t t n o N AopM tlM

20. Oatf̂ tmm  Jtottf W r  and xu 6l«l2
I t . ■U m  b «M | ia a  iM f lw if  M .d r u Tail
t t . •a a
29. ■ it— *or—gt*m iM flg m i «e«d XU ta«i
14. M m .  Qm m *  J u fiM iv  m m  mil ca a
t f . MUM. 0m m *  Junf loMir n «4 XU T**il
26. JU m .  f l iU M i l  J m fb w i m i . XU 6*212

« f . M OM . fU U fcM * Junf lowor m M  XU Tail

n . m a a , Qowpmm >iaP8eii|{r*ia Juaflawav *««i XU itiiia

29. im a i, iM M fd M . Oewpea Matlewer m *4 MU 6»t |112
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■  AM CXUH4 ZU

OWSOOUOO 00 BZMAAX. a m  VXtAHBI KU3IS4 U iU  #40 MAS ASSAYS

fiU cln  M u l t •» 59.1400
M i l t  Gfctortte h  00.0025
Qtyria felfOata •• 00.0477
Vm vou  SUihita •• 2.7000
M p M lii SU fista •• 5.7500
NHPMN JUpfeaH . .  0.4010
fit iM lu i M U a . .  0.0750
H H M iM  HMlfUlti . .  50.5000
M i a  OOtortta . .  15.5500
Um  sstototo •• 0.0540

95.5040

flf *ly jiJL .
n u i u  a • • 1000.0 x .f

m u s s  i . .  100.0 Y.9.

m a l t  A „  10.0 1.8.

flk a ta  1 0.5 ■*

‘■feJjMBlMI •• 0.5 af

llto fto v ln M 1.0 as

M ttoU a i . .  0.4 08



H a t la

A it a t M lo  m U

U l i M  ( W  N te U M lM U )

H t l t o l

MAMA (M a  ia la o  ltaaaia 
4*14)

n ta a ia  I jg  

U iU a  
hUi m*U 
H an  H n I

4*o m

4.0 ag 
200.0 m

25.0 ag

10.00 ag
2.0 ag 
0.02 ag 
0.20 ag

754.5*



AM4X0H4 I f
swenxiATXoe or atruxo tixakh a

M M t l l l l

4 it lM f  ttrloAlarlAo in  a itb ro fsn  | im  a I ]m  m Im v  
M itt tta  Tltaala A.

1* M

>• t t t l— y  tr lo llo r lil*  a ottlia a . 29c •* antiaaojr t tU llt t lH  
WOO iiOOObroC Ac 100 mlm o f  chlarofora.

9* T l t a t t  A ita ttU rd

Tltaala A ftw d a rt solution o n t t in l  25 1,0« par al«
4. lOttrolaoa a tta r (60-00°)

9« tta lla  aA tttrlda  

<• 99* a la a tta l 

f t  t t l m f l m  (aolatura firaa)

9 m  a fe ilf U v a r war aa p a a lfla d  U  it o it t a l la  i l lt t U  

(S a l o f iln fe a l/ c t  U r n  and 0*5 o f 994 o lo o tto l) fa r  90 a la it ta  

o r u t i l  tta  llaa a a a  oao o aa p la to i/  la j t a t a la l,  9 m  o o lo tio a  

mm a a ttM lid  t t r la a  v it a  p d ftra la a a  a t t a  ( 60- 00°0)  and d a la i 

t ta a a fl aaOrdraaa t a i l—  oalpAata aad w a ia ia t t l a var a  «a  

b a tt a l l l  dxjrt t t la  aaa lla a a lW  U 1 M  o f oaiorofdoa*



11— ll lal of •WoTifaw ptaa 5 «1 o f sstleeey t t l iU t v i l i  

N t a t lM  9tea 2 *W H  o f «M U « Mkvtetta,
(JOkaowa • 111 i f  illortfM ra u teru t U  a* lor of am plat 

J a l  of M tia M / t r l t f t t e t t a  solu tion  plus 2 in p a  o f m oU o

m m .
9 m  o p tlo a l daaaity m (IU < i m m  ooovartad to M|« o f  

n t w i i  A aootata f r a i  t  oH M i r t  ooroa propond by aokUg 

| M iU t a U v «  d llu tio a a  o f a vyo to llia o  f l toa io  A ooototo* fbooo 

— l i n g  M fo  fu rtb a r o o w o rta l to  O foioa loot M ig h t of n t la o l

Vltoolft A oiooH L



d*BdXVftd T
m m m u u i x m  of * l x » u asj jium mums.ii (uaxao* jm b book im i>

1 . H U M  3u lfa to  30*

8 . Hriolloro M »U l u U  20*

!•  M I m  H flm U a  10*
4* f*lin*O lO ««10M l p lan ol

5* trn aiM  lU o U N  M litlM  0 .2  ng/ol 
(20«*/100 a l U  1/10 -^l)

8 . iilliM  oarlonata saturated aolatiaa*

Mwa Mrua la uaod, tia fiir lM | tt toton U altaa  to 
• a ltta i. In %oia aaaa aaa >L  o f  aaoua la A lk ta i v im  M  a l 
t lo tilla d  « U r  aoA 7.3 o l  o f 30* aodiua aatfatt solatia* to 
poaalpltata g lotiU a .

20a f k h l l i t  o n  reaowod tmoa tin  aapam ataot f ta ll*•
th aafw  2 a l of tt&a supernatant liquid to a aglnao toy toot
tola* old 3 al* of 30* Jadlaa aulfoto solution, tlsa ala or
iaw oroisa, oad pinss la  t la  in su la to r a t 97*0 tm  a t laaot

10 otaatoa* *11 to r tlro u g l plaatod f l l t o a  pop aw la ta  a  aloaa
day to a t tu la , re tu rn in g  tla  f lltv a ta  to  t la  papa* fa r reft."

filtratiaa until It laaaaoa aloao. Bassova Ho fitrato wllal
s A

aaotalaa too a lla a la *  H a n o i t la  p re a ip itn ta  (g lo lu U a )A

I



If?

A* alOuainn «r«  praolplkt 4 fraa tM gioOulia f*oo 

filtra to  «1 U  trio  A loro M lU «  h U ,

Iran*far 2 a l af g lo b u lin  f m  fU ittiU  to a clona i f f  
IS Ml oa a trifug* M l .  4 M ) a l  ofwator and ono a l of 20* 

trloblaroaoatlo M il. n ix  by Invaraloa. Allow a fow aloutoo fa*

Mo A lt a i ! pM «i|itat« to f  loojiafj and oontrlfugo. Jour off 
and dtooard tta oapoaaataat liquid and wipo too tip of too taOo 
MM filto r  popov. lotaia tOo alOuala proolpltato. dot toko 
ta ta iilM  alkaato aoiio until la too.

to ta l fitt ila *
on .tota l pro to la  in do t o y  I nod ao uatr at«i plaoaa.ioto a 

•load* dry toot tain latyduoo 0*5 a l o f U t oodioa Ofdooaido 
oolutloa. A ry a plpotto p o d a t* ! to ooatola 0.1 a l dlooOajgi  ̂
lata too tata axaotiy Owl a l o f piooaoi ilooo too plpotto Or 
d r y  lag op oM draialag oat tOo alOaliao oolotloa 2 or 3 tlooo 
a fta v  adding MO p i— a. V&aallr Mow out oar liquid roaoloiat | 
la  tta pipotto*

tp tOo tutor containing too alOoaiao prooipitato odd
0.9 a l o f lOd M d iM  Opdrorido. t a t  tkoa and too total protata 

lako la  a to llin g  uator kaM fo r 10 aiaotoo* finally t i ^ t  

tta  tukoo fta a  tta w t a  katk aad add 7*9 a l of diotIUod uator

to  oaok.
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J M a H *
H tw V m  la w  oaotaor tu n  ! i l » f  tin  itu la M  tffM lM  

M k llM  <0*2 a g /a l) a d  *44 6 n l o f U a tiU N  « H i ,

%  «M l of IIm tali* *M 1 ol of follo-oloooltou ptaonol 
m i n t  M i 5 a l of « MturtUd solution of ooiloo outoute. 
H i kgt inooroion■ Allow 10 olnutoa fox oolour to dtoalopi O n  
ooaporo la a oo lor lootir vita too otnodori oot on 10 oft.

AJCDUtXO* it  JOOt U  H  SM LOtW  3 M41H0B

HiiitBlI MITTT1 *
1 . Jooooatxntjd ou lptaulo a l l

>• JMooatiatdd Mi l l  IgriVMUi solution

3 . 0*91 %0>oifcl>rlt a U
4t til tor la a id
9.  lo o t  lad lout or

t* Um  d o t
To Potuooluu M lffeltl
io  <f pgo> oulpfcuto
9 . foroo lain U t«
froooJuro

I01|M  9 c of tlM ouaple o i  tn u fa m d  to • kjsl^ail 
flask* atdoA 2 g of oapjpor oulphato oryatttla and 10g of 
potaoolua oolptato* aUoi »lowly 90 a l of M N oaotM



ta u rM  «  |U m  fttaaal «& tt a a i U  uaton |Um  U tt tM M a tt 

t i  DM flM k  to aot mm m <m Au m i ,  N «M t«d tt t  oontsats o f 
tOo fU t t  Or W il ing Oft too t la ttrU  furaaoa.

f t t f <  Wiling t t t t  low M at u n til t ft  alxtura m » 
• lia r , flQolod tM  flank and diluted tM  alxture with 200 a l af 

oo 14 ofttojr wad aWott tW reegO ly.
P ifotW d oat 20 ■ ! o f  2tt Ooxio mold solution into n ■ 

Maker. ttla d  2 W  9 teopo o f aland indicator. PUoad tna flank 

attar ton soatenssr.
Mdad TO to  100 a l nt eeaeontmtad oodinn ftjrdraalda to * 

tna tig oa tlon  fla sk  a k v ll  toon tw  s id is  s f  too flask . 4idod 

1 /4  tlTTUT"! o f  Mao pouter nod oonnoct d tM  flask to tM oasdsi 
ssr, JB istillod fo r  aWnt 30 Miantss nod sMoksd tka oaaplstlan 

Of f l o t i l l a  tiaa tr  Mating a drop of tM d istilla ta  vitk litaua 
pogor* Wo Makar was taaooad firsa tas ssadsaasr and tka a « ia  

solu tion  wnn titra tod  again*t 0.1 10 i .

O alsulntiant
4) tenant af i  1 wood for tllttrntion e X al*
0) X x XoranlW of * 1 • *  equivalent o f • ftg of 
%  o f  »  X €.29 • ag o f  p tetala  la  tM  soaping * * sm?



A iw n u  n

f iiN in m ii to 4lxoi7 swMAtzofi aa jooxo ioannsojuamanu of in  fahuus

1 U  «M U 1  I r t H i  

2 . t a l k  f i l U c i i  

n taM tald tattMkni

«• taM  « f  too Mod o f  to* t a l k  U t a f l m l i
I .  M m  U t a n lm A

(M k U M  to tOs ha ad o f  tM  f o l l y

•• k U flM i 1 .  t a k
2. t a la t t a
3 . t a l k
4. t a m  • Jp toif/

d . ta rts
o . tapo of i n  t a l ly  1. t a k t f

2 . J o in t

ZZX. I t a n  g in  tta dotal la o f yw r taoM tald s t a i n  and tools 
l i s s p n » »  y t fU n k n t



a iiixiiu  txz
m l H B U M iiiim  iq u  u u ic j  oollaa tot m rm

oo m *4taa . M i <11
t o o  1 0 0 3  MM B U Y  A S T  J U A f J X  J O t O t U  

Kuril X HouaotoM hvtiM UM

„ a i h !
« * X 4

U ./^ u f. 0 .6  l - H k a a l /% I H

i l  fc a llT  y U t l o «  >1.1 ^ a a a U M i
1. l u i l f t e t i l w  of m p li  hooNfeiUi

«• U S U I K n U ( .•••••.•••..........   5 . taA k /X aaa .»• »• • • »•
2. «m»1* TUU*a/Ilook ....................... «. 1UUU1 ............................
5 . I& lk fa  a r t t im r /J t r a to  ..*••• 7* « » o 1  ••••••>••••••••
Am 3 0  M » u  ..................... ................ • S . 4m m  A nO M  ..................

2. 4m m Mid It fU M k n i
« )  Bhm a t 1U  U«A a t tta  tastily  U t a v v lm *  • • ....................
A) M m  U U sv lM O  (n U I U k  ta taa feM l a t tiw 

tm llj r ) ..............................................
«] I m m W I stlU U at 1 /  7 4 M i t  C 7 M U U 4 I

> d 7  ♦ C 7  a u H V r t i »
« )  Occupation at tlw U a l at 1U fa a lly  • • • • • . ( t )  

tjrpa at Am U t i —
1 . 7 ~ 7  UaaKaM
t .  f ~ 7  Joint

a <ana«a u d  M taaata a t i n  m u a fea U l UOata •»•••••*••
n n a i n  •••••••••

l )  Za i n  U ailr U H n  in «««n 4  ar n a il  feaanf
1- o  * C 7  M l  i t  M M d, H t e  at



i bo 149 . U ) t lo o o o  d w  tha d e ta il*  « f  jo u r  i n n  
*b o i» I w n m m  p a r u n t e i i

J . (» ) ■uaer fbor o f t M foaily loft or arrival kal aaotkt
1 C 7  “ •» * ~  n .
V  |M| flM W  tedlM la tbo oi.4o.of tie  fo a l I f  M fe u  
«S4 period of a la f i r  • «• ! oaae.

Arrived BifOVtO«

n .% . a*, of alajral •ii.lt. to .of lajro o ta jo t a o r
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1 * 9 4 9 4 T i f t  10 11

axac ft r o c
S p o o n  ■ a X a a a s s  s s
mm lift
MM fts
tikrt u%

ks
littuaU k lift
i i ir  fMd ks
n m  o il  x ■ a a a S 8 S S s

NM iUr o il lift
in —i —t i l l lift
ft— ft f k|
fta— t H I lift

mux ft
BtNCtJ
KiHN kS
IftlftH •C
f—ft kc
a—t ks
4|| m
F&—(**••*) kc
VLaftUMH) ks a
faMS4SI4



1 2 * 4 9 € 7  9  9 10 I f IS

f R l f l  Y K 9 2 S S  I x ■

m l H o n s  x x x x x x x x  X X

X X

X x y J t x l '  IRS
*m m *r **
B w u U w u l M

f cl t  X in ict» X X X X x x x X X X

flM M tU  
Slxok f >» i f  
•nr «m u i m

i t t l U '
M U «
Ixeu rlM  
• U m  
Oaxlx 
MIX tard
fenugreek __^
Ouaixseed 
C lores

x x
X X X



see

4. (a) AlN pImm HU m n u  ntpaMltwi oa m fw* itaon 
during tM  last m m

kpiaiiMn laot IqpM lU M  Uat
—ntn l in a.) Hoa-food JB>|fc i l l  J fc l. 

1%* >* Jui M i l  411,1 dtafc MMit

Ml (135-155)
tataaoo (157-144) 
IdtaMloaaloO 44-191)
M a i *  lig h t

(155-164)
Ontoing (166-132) 
Am i  M M  (185-199)

Jurat la goods 
(190-240)

4m m  M il
iduoation

(247-151)
M i l i M

(252-257)
OtMff J M ti- 

oos(259-512)
•ton-food

(aat-total)

5 .U ) PIm m  ta ll m  tataooa wteioh figurss jrtur tauaatald aaatlly 
2mm fallai

0—200 r * 7  4 «■ 201-400 / ------7 IJU L ttlA  401-800 /— 7
U llM L

0-50 / T  t toi-goo /— 7 401-400 r ~ 7
51-100 / — 7 101-400 /~~~7 401-000 {*""7

801 and atava !~ 1

801 aad akova CD
t a i l lU i  lo  diaalaM CD
taaMo to syaaify CD

(I )  In txviM M 'M piiiM  o f tauaatald isoaa givaa atavo*
draaa —daraatlnata / T  m a n a llr  aaaaoata f~ ~ l 
tOQM oaaraatiaata /"***7



(•) atmt m m  J?* * 2 5 * 2 2  SSH T*flMMC ^adloot* tM  *®®
■/ 1m t wti,

>M M M

........................................... ....
!• (« ) ?k w «  ia iic t l*  t «  N irN  o f « t w  Mipply f«r III  v l i

to  m p p Ij CD
to U  « t o CD
top « P t CD
to to  or i t n x  o t i i CD
1 ) to  to*  v illa * *

• h i m f u i ? CD  * « i
11) to  poor k * M

•la o t r lf1*4r CD  *— •

'•  *to* g a l n a  i l l  i>  yw r i w m  diurtog t n  pr
_  C 7  * " •  *a 9—» llM N  |lN  ttt ftUawUc f t f t lM lM t

I m U m*»%«*• I fS S , tUMN If 1U-MM „  „  ~m~~ |*f®a

ittaadyM
I r p H S C

«M M f '
JM l
( t o  to

0
0

0
0 

0 D|
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•• I mi mm iM tk M w m l u  jraw im m  luilai tfea m  n U  >|tl tlM l« ll  tf l l lU V lM f  _______

Z Z 7 * •  CD  *
If Vm » »lmm | i«i ttM ftU w iM  n iU tu lm i

•

*S m a  o f 4 ««u

9 . (a ) J u t lt u t l» a /5rp«/?w U flaaU «n  o f m d lool m ips

Iaotltotloo

iMpMRl

%»•Ailo-i, ^rur-2, 4moo»9 MUflm tUR

M ijim iy

M m  m*%m

ftUwifri
•

« ,  (%) r ia u t  ittdloat* m  i l otnmo o f tte M tftrt m I Im I  t i l  
D m  7 oar k m  U r  m )  •••••

ix. jiinfiRf liiitii 1. n o w mu w if tm f—iir m  

1. /  7 fi|«ttfUR !• C D  T« « « w u »  tot trim
9 . r * y  m m fit t fU R t



act

m O o r * f  t le ^ fL u y | 3> “ k tlM tm  *»r t

•MUM food ttia Joriol f  i.o f tko t e i l r  oookoro toklOg
difforoot food it«o

1  1  1  4  1  1  !  • i  w
jM parod a t

non
Hoot

fOroOoood
%
v u *

from  outsldo
hm%

2 .(o )  Xf oaao M otor 0 o f too iM llr oro ootiag ootoldo. oloooo
| lm too follow lot dotolloi

J orla l Jlo.of l i r a  IU m  o f tfouooo IM a  woroot par*
M r io i o f  food toko* H tla g  m m o o 4 okoood or loo
tho Oooao out a ldo poo por nook
OoU wak (U 0.)
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t.(*> « U M m  •* kM«MU NMlw M r
M i aaiiioMa m » m ,521̂  tttwr pUM.

tt .N 9 .if  Mo, of t im  Matrlfcitloa- foota Out m
m M lM U fM t takaa oaatxa Roomm  total- «ttk \ lf
■tator Ntalvtl_______________________________rat MTJ

pa* wttk U  to.
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4. «u th» K«vU«a 4«r' 1 /"**"/ ftatiuli > /—7 OiklnilaMi 
3 r~7 f«»t i 4 r~7 Mrauci 
3 /—7 m r tuif 3 r~~1 amaiCVtl|.

3. v  MM W lM li  Mr U  DM a m M ill, |k«N  M U
M tlM WHIM f «  «nU&M Mm *

Xtoa *a - JoM Om  MU- M il- M iat Ml m «- 9tHn
ly p*a» gUiM liH< U - *®OJ BMi* («M-

duct- *1 king !•* M l im p)1«| Ma­lta .

<• i )  M iwi M u m  DruiM m w n ta lln  •« Mas or
Mr imm m m ih

0 n  Jo Ml mwmm at Mm
Mr Mr M u Mtalla

1 r j  INMIW at MM
2 £7 Mr M r mMM

u > g g t w m i  at Mm  |1m m  
•MM Dm Mm  la M1M pwwm i ,

3 £7  M il
1 rj Mm t £7 n«UM
) / 7 * m m m
4 E J  M w w  (a p ta ltf )
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i l l )  M il i n  Vh foo4a j m  
ommmII prooono?

I f )  A1m  mmm U a i n m v i i  
fN la  m m m —A firia 
outaiAo?

I r~l 9mm * JolUo* 
t  ( J
9 £ 7  o» 4»A»4

ff ip M lM
4 CJ 2&NM4 ItpWlMl

5 £ 7  ^*0*^ ooo 
A £ 7  Hmm4 (ilk

T  CJ 9 (M fl (opooiljr)

7 . Mm  yoa feuH  tfco —Mo 'T lta iU 1, "U norolo*, * Jaiorlo '. 
'fa rotoin a '. ' J A l o i m A • Broil*? I f  •• Plot— m m  Ik* 
w a rn  o f I tfa m U M  ooA tM  fo o d s  U  woiok tkoy mm 
yffM M t,

ftitrloa l Mm m  o f JMado U  vklok
Taf— otloo jrooool
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t f i i a i i  n
M  A V flm ilU M il IQM 30X4101 OOLUQs M  

J0CT3AT0R. 4 4 1 0 1 1 ^
naaixiai
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M a r l • 0 2
Teacher • • 2
D r iv e r • • 2
■ vs m o s t • • 2
C le rk • • 2
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W t m d i r • • 1
T a i lo r • • 2
P r in t e r • • 1
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O f f ic e r • • 1

1
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• • 
• • 1
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• y n .  ■ 13
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t  y n .  J •
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Mala m
IMaala • • U s

Nuclear « . 40
M a t •• 22

I t w t l w
I Claai . __

XX Claaa • 1
XU Claaa •
XV Claaa
V Claaa •

VI Claaa • 14
VII Claaa • 4

VXIX Claaa 4
XV Claaa 4
X Claaa •
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P.O.C. • 1

f i iw U fn
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Caell 48
M in MMThav t

2
• 1

faftlat • •
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Clark • 1
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«• 1
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• • 1
To ta l 196
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. * . w . Jm n
7 y n « ■ 91

P . 95
t y n . ■ 11

P 99
9 y n . ■ 15

P 19
1 0 - 1 2  y n . ■ 37

P 95

1 9 - 1 5  y n . ■ 96
P 90

1 6 - 1 9  y n . ■ 99
P 14

19 and abova ■ 934
P 931

ftm w x i i f  fathaa and — that

Fatbar • 9 198
Mathar • • 195

ttUfgfl Quirt
Httatoaa

Tatal faalllaa • • 117
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XXX C l  MS

m v 
• • 13

9XV C la t t • •
V  C la s t • • f

VX C lM t • • 9
V I I  C lM t • • ?

V X II C lM t • • 9
XX C lM t • • 4
X C lM t t • 9

XX C lM t •  t 3
P«U«C • • 9

HmfrfT t f  f — 1 l i t ?
C o o ll • • 94
Far* labourer • • 1
M i l  w trte v • • 19
Shop fcatptt • • 1
Dhoby • • 3
H a a d o lttro tt • • 1
P ttfi • • . 1 . .

T t t a l  mi p m .
Im w

jw n  von 4°
m u *  tot i  -  100 

101 • ito  
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991 -  900  
901 -  3* 0  
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16
i i
99
•
1
1

N il  
M l M l 
M l 

.  .  1 
11?



MO

Sn*i
M l Ttilrwldar 
(hundtr • • 91• • 2Naldu • • |
Harljan • • §1Christian •* • t •

■HhM 1— M

Total U7 *

JM uLtflUk*
T a ll .. 112Tol<JQU •• 1Kannadaa • • 4

m
Total 117* ’
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Mian 1 yta H 7 9 9
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M l  t «S * t
9 y n . - ¥

. V k n
§

P 1
1 0 - 1 9  y n . ■ 99

P 93

1 3 - 1 9  y n . N 19p 90
1 9 - 1 9  y n . M 13

p U

19 and ahtve M 191
p 199

P rts a n e ' f i t h w and aether

Pet her • • 100
Mather • # 114

y i l le e e i S t n t fw a lf l

Nueber

T e ta l  f  n i l  i n 00 199
T e ta l w e b e rs  In  the  f t e l l y  •• 998

Male • • 499
Fteale • • ft 498

Type o f  f a a i l y i

Nuclear» ee 1T3
Je&nt • ft 94

B el««41
I Class

IX Cleee
n x C la st
XV d a t e

V d a a t
vx d a t e

vxx C le t t
vxxx d a t e

XX d a t e
X d a t e

XX
>.u.c.
i.A.

d a t e

I . A .
B .Se. B«L« 
L •*»•!•

1834
45
3993
3T
9#
IT
14
ID
IT
319
•
3
11



M i

B*Sc.
fllytN hAl^N

3
1

OCCMPafrll*

M il l  M r t t r  
Ch I*
T a l le r
D r iv e r
Teacher
Shop keeper
Feed t e r r i e r
C a rp e n te r
Para la b e u re r
A g r ic u lt u r is t
Revenue In e p e e te r
Me ever
C l  I d l e r
Feetean
P a in te r
Ci n ema e p e re te r 
Ceepeunder 
• at che an 
Conductor

Incoee

m e l t  ranee In  Me.

•alee SO
11 • 100 

101 • iso 
1S1 • 300 
201 • IS O  
331 -  100 
301 e 330 330 -  400 
401 -  430 431 • 300 
800 and above

H a t e t r  o f  f f l l l a e

31
99

13

14

f e t a l  198

U m b e r o f  ' a l l  111

•7 
•1 
33
a m
i  
i
i  - J I

M l  m i 
3 
1

T o ta l
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N a d u
Cbundar
Had«r
N 1 U
Malayan
M art)an
Bhraaln
O w t t la r
Marathi
Davar
Marl
Adhl ts ira rU tr 
Konar

i - t h a r  tannua

T U I
TMlugu
Malayalau
Kannadaa
H ind i

«fl» ran— 
Bala* 1 yaar

1- 3 T*«»

4 y ra . 

t  y r a .

Nuabjr^of fa a llla *

• • 29
•  a M
• a 3*
• • 4
a  a 1
a  a •
• • IS
a  a 4
• • 4
a  a 1
• • •
a  a 10
• • a
•  a 4

Ta ta l *190* ‘

• a 141
• a 31
•  a  . •
a a IS
a  a  1 3

T a t a i n ’  *

Huatoar

a. 94
f IS

M 19
r >3

a 19
r 97

a IS
f IS



Atf. I f f t t 112. f t r it t
€ r n . a. 34» 33
7 pH . ■ 34

p 33
8 y rt. N 19

P 33
t  y n « M 33

P 32
1 0 -1 2  y n . M 30

P 33
1 3 -1 3  yM . M 34

P 24

11 -  U  y rt. H 24
P 19

I f  «td ( f m ■ 334
P 338

9— mc* i f  *nd M th»rx
187

190
P ith tr

M«th*r



***XU0P XXV

im  METHOD OP PWP/WATXCH OP THE THURfi 
W » C i r t S  ( S l P O A L .  IJ P P IH  \ V ®  A Y « « t  )

X Sundoli

i .  C l « « n  t M  l m r i d l m t i .

>• M«k ttw l i f ui H and rico 1 wot or for « period of 
four howvs..

3. Boll tho «<t«r.
4 . Md tho tookod Imjrtdionti to tho boiling
5. Cook t&ll ooft.
6. Wonovo ftM  flro .
7. Hoot tho o il In tho pon.
I* Sotoon with »j«t«rd , onion «nd chlll&ot.
9. Add th o  tookod ln p ro d lo n to , stir .

ID. Add tho voohod qtoono, a ll,
11* Cook for flvo win; tot.
1 ). Boonto fr it  flro*

IX UPpmmoi

1* Cloan tho lnprodlontt* 1 I
9. Powdor thon into qraw loi.



I

aot

3* *•••* P*4«r on • » low firo .
4 . NKt tho o&l.
3. SoooonTouotrod, ehoppod chilli## aid onion too 4 wlnutoo.
4. •• bdd tho boilod N ittr, i t l f .

b. Odd to ll six.
7 . sprinklt tho pwdoi gronulo# lltt lo  ok 0 tip*.
1. o. I t l f  w ill to ovoid looping 

4 . bid tho woo hod gr##no, i t l f .
t . Cook for 30 oinuto* t i l l  ooft.

10. ftoowvo fn o  flvo.

[ Fovooowi

i . Cl# an tho Ingvodlont#*
9* F—dor thoo.
3. R oot on o «lor flvo.
4 . Soil tho wotoo ,

B. Sprlnklo tho voootod ppdor, llt t lo  4  
m t «

0 tip#.

4* Odd tho jogg#w powddv# « l l f  woll. .

7, Cook t i l l  o*ft.
4. hooovo froo flvo*



mNWJR* XV

k s t d u t io n  op h v w c w d b im  content C Y vorncw ooL ovsi u rn c o

C y w i t h » n l i > in  not hod m n u t n  not on ly m y  
h t t M f l i b l n ,  but • !»•  c arbonuoj* ido haeueglnbln and 

u o thouog lo b ln  « m *h| su lph  hw oql i b i n .  With f i l t e r  typo 

p h e to e lo c tle  c o lo r lM t * n  th o  s in g le  r e la t iv e ly  broad bond 

•f cyunuetheueglobln  In  tho  nr**on s p e c tra l reg i n boo • 

d is t in c t  advantage.

exactly 5 n l of Drapkin*s diluent solution is 

aeeeured Into e dry test tube free a burette or a pipette 

artth suet ten bulb.

Ix a ctly  0.03 a l of blood le trenferred free a 

etonderdleed ttaeoeglobin pinet'e  Into the diluent solution. 

Usuel care In f i l l in p  end cleanting of loaded Haauoglobln 

pipette uuet be observed. *.J

Hie pipette Is  rinsed three tines with the diluent 

solution without allowing the fernetlen of d r  bubbles in 

the solution.

Tho b le ed  end the d ilu e n t  ere tho roug h ly  n ix e d  by 

ro t a t in g  the  tu b e .



ID  o ln u te s  t in e  i t  d M  fo r  tbo  f m a l l M  of t m  

cyanaotbeaeglob in .

5  m l 9 t diluent solution It used «  blank.

W ith f m n  f t l t o r  Mo 540 tbo readings are token In  o 

p h o to o lo c to rlc  c o lo r io w ta r .

C a l ib r a t io n  nrocaduro

T o ta l  b lood  Ivon  lo  dot o ra l nod by Pengs oathod. Thlo 

d o ta ra ln a tlo n  would q lvo  absolute onount o f Hasooglebio.

E x a c tly  0.09 n l  o f  t b i t  known b lood stap le  I t  ooatuood 

at ahooo in t o  5 .0 ,7 .5 ,1 0 .0 , 17.5 and 15.0 n l ,  re s p e c tivo ly  

o f  d l lu o n t  s o lu t io n  and n ixed  by ro ta t in g  tbo tubas, Theoa 

s o lu t io n s  are  now e q u iva le n t t o  b lood staples contain In f  

re s p e c t iv e ly  100, 57, 90, 40 and 90 porten t o f  th a t  o f th e  

o r ig in a l  s o lu t io n .

Tbo in te n sity of the colour is road using croon f ilt e r  

No 940 against diluent os blank sot at sore 0 .0 .

On a graph p aper  a standard graph i s  drsun using  

tho se  h em o g lob in  concentra tion  and corresponding d e n s ity  

v a lu e s , 

aoforo n co
icon a  narnial o f  la b o ra to ry  t odhalg u so
1971 N a tio n a l In s t i t u t e  o f  N u t r i t io n ,

In d ia n  O o u n fll o f  N o d ic a l 
Nooo a rch ,

T a r an aka, Nyderdked • 7 .



mmxmi m

9 a l o f to noua U m A a«9 lN  aaa A iw i from tM forv«ra 
• f M il M ljH l f — VltMlA A AH M llM llM  U Mlua, 2|» 
f i t —li' * mm u t n u t 4  v lU  f i l l  xyiano m A N a ily a  MM 
M ia  — a f lu— i t — at 950 aft m lta tla a  oal 490 ap A iM lM  
bafor* —4 aft— irradiation w iti ultraviolet lic it*

— tola bound t i t —la A la rolauo*J aaA t i t —la A oat—  
iyOvoVooA f t — oat— tgr tat alaotollo potaaal— hydros 14a.

—  t i t —la A alao—1 f — A la — tr—toA with x/laao. —  
rjrloao lay— la —pa—toA aaA oaoltbA at 550 ap aaA tta 
flaatoaooa— — aoaaoA at 490 apc* Aaaapoolfla f  iouroaooaoo I f  
on? i t  —aa— 4 at tta aa— a— cite  fa ll—I n  a ltt—lalat 
Aaattaatl— o f tltaa la  A la t— x jrk a  aata—t aaA oabo triatoA 
f t — tta total f l aaraa— a to  fftalA tta —t fla — aoaa— A— 
ta t i t —ia 4* Sw tltaala a o—toat of tao ooaplo la abtalaoA. 
hr o—paring tao —t fla —aoaoaaa v ia  ttat f t oAawA tr ataaAatA 
tltaa la  a* I ■



910

te ttr , I m U i  A iflU U id  t x m  a l l  jl* M  tppuataa aaa m i  

to pnpara a l l  N k t ia a a  A ll ih n ia a li ua«d m m  o f a u lr t la l  

quality M l M M  ooaraoxoiallp obtalaod. A ll M lM lIa  m m  af 

M i » l 1  f r a i l .  U M M 1  m m  t e t t M  pur If  la 4 My fM tU a aa l Ala* 

t t lk U M .  Vi twain A ana obtalaod ftcoa Olaxb laM talN M a M . ,

Im N t*
flaanM aiM  »oaourouon*o m m  oanrlod M t la a m Im m  

niavaMlM*
JttttfllBL*

9 ■ ! af ftaata blood m i  n Um M  fxaa tta fa M a n  la  10 a l 

toot taboo wad a llo w *  to olat* XI mm  toaa oontrifugod nod o .ta l 

oorua m m  tranoforxod into 10 a l oontrlfugo taboo* 0*9 a l af 11 
aloobollo pataaolaa bptaoaldo paopat ai  tbo m m  dojr bjr d llatioa  

af 19* pataooina bydvoxldo la  uator with 99 pat aoat otbnnal* ana 

nddad to tbo oorua a liquot, and alaad ooll* 1m  taboo a*o tbaa 

kopt U  a bat uato* bntb* aaUtalaat at io* J for 20 alaatoa tA 

oxtraot and aydrolyo* tita a la  a ootoro to aloobol* tha taboo m m  

aaalo* and tba flta a la  A aloobol aaa ootvaotod with € a l a f trl»a a k 

bgr v iiB M M ljr nUtag tbo too pbaaaa far 20 oawaodo, * a  appao 

*7  In no k ia i  m m  aapaaata* bp oaatPlfnaatAoa and traaaibxaod' ta  tba 

ooaattao* H a a i m a a  aaa aoaoaood la  tba flaoaoaoto* a t 490 up 

o lta  oaaltatlaa at 990 apt (aaaaaraotoA) Am  awottoa oaro tbta 

— mmmi oitb  glaos baado (5. an Aloaatov) ta aaald evaporation, aad



Irra iU W d  f#r 10 >ti l M  U  m  Im IU t la t  oI m Mi ,  Fla— i  

m a w  f i a l l t i  —  agala — a fa lla riH  ir r — U U —  aH  

tka M t f l — a M H N  te i— grad kgr a lM r lila t  in a U a U a t a—  

i d a t t M t
AsarlM a f aiaalaHa a f Tit—la a wau m i  o.!2«o,43«c 

U  0.5 waa traata* la  tU lU r —  ta thi aana a— la.
A a u — gra a a m  —  aaaatnaM  n k lla a  tta f la— a—  af 
taaa* aliU a rta vita taa ee—aatratlaa aM —  —•* ••»!—
Al— Aka v lta a u  a a——at a f t — iiataawa — plaa



4IAIVIZ1 W  TAAUI0 8 VOB IO K  « » 0  I I J U U U  Of l i t !  
V il SM 9001 FOMBUf 101J

Smu m  i f  
VftfUUM

l i « f  ■■ »f 
t h i l l

4m if  f  
■|Mhi n tti

f4 14450 74.71**
T 1500?

<T 1419

drouf N«a
» X J 15.8

X H .I f M
XX 40.5 24.5*

XU 54.0 4?.t*
If 40.9 59.4*
f 70.4 54.4*

?x 55.4 59.4*
•

■

• dtpifiM

•0.4

mt at 99 U h l

44.4*
•

M  f t p if io a t  at 19 k w l  
«  • mm aim if  «»p



AUAXOTU « f  XXX

i l i u m  o f  Tiuxuoi rm  M ian  o*u of u t i  f a  i m i  «r
I4RIXN 3091OM Aid M idilflU lldlJ 0»

M H U( r a  giw aooou. wK/tAum)

IMVM Of llp N O  Of m i of
m t U IIm f u l w H W N

i m i 47 12455.3/

f | s 7 12057.00**

4 m t 40 550.31

A Vo * 1 «5 .J T ^

1 Vo f « 1293.80**

0 Vo o 1 9000.00**

• Vo ■ 1 1005.09••

a ih  f 1 2209.25**

i  i t  i « 5012.41**

0 Vo * 1 4000.00**

o w  * 1 04.4*

m m  * 1 M M * *

Vs • 4951.21**
g+r+0*a

• lUpiflM fe at f l i t  pw •••! I m l  
•« m^lfloooO *t »m  pa« m !  1m l



«aiau zxx
M u a s t i S Q i  YiKXiiCBi ?m m a t . a  x m i a j u  of uw fa  arm 

o» im nn  iio u ii  o o r a iij fw M  a m
(m  aftzaooaui ooujiiao

iM ttN  I f  
W l i U M

JlfTH I |f 
fr««doa

Am i f  
H u m

*»U 1 47 856.09
T •48.48**

Inriv 40 7.61
A Yi 4 1 15.41
* n  » 1 58.55**
O T i d « 1.88
8 11 1 « 17.88

A I l  f 1 19.51
1 0.75

6 1b 1 1 17.88

A»8*G*J>
m • 50.84*

• nnifiw ni «t Itn  p«v <NMt J iiil 
—  ftt «M fMT Of»t im l



tfM zm xx
AllUSU Of 7*14*04 l «  M l Of R ill f u  SOM  Of TlSUIO

• o n c u  m  oosom ut i o i s  or isosm s  *
IX ffB U B  u m i  FOB to 14XJ

lw n >  o f 
ft fU tlM

9i«riaa af 
fbaaiaa AM i f  

afaasaa

•Mai 4V 99*90
• ■ llM II 7 99**9

40 4.41
A *  * 1 10*90
I V a f « •*90
0 1b 9 1 9*91

• lb 1 1 7*90

A fa V 1 9.59

B fa • 1 19*19

0 fa 1 « 9*99

a*i *j*s
1b

l»V aM
S 17*99

• OfUfiaaiM at flw  pit «•»! k w l 
m  Q p l f lM i l  at » <  pa* M l  U *»l



jiunnu xu
4IIIIJXS O f V4KX4VQI fOO ItVASXO SM tftn X U ll or Ufa 

m  iza ss o» fj/am  oomaxs am  iq b iu i or 
■ i t n i

( l M  Q rtfe C fM il • M p tflN l)

Om n i  o f  O p m  o f  jo b  o f
V O rU tlO Q  (rilitM  OfOOTCO

fe ta l 4? 3092149.5

7 2784397.5**

«n oo 40 4 8 9 0 .0

A Vo I « 22002.4**

A U 9 f 20490.4**

0 to t 1 44340.1••

> fo  I 1 4W 02.4**

A Vo f I 102701.5**

M i l 1 575000.1**

o to  a 1 584588.1**

10 « 147757.0**

m  t lp t f lw i l  at ooo poo 0004 1 * » 1



minu xoz

41 JU JU  99 TJU ilO i UK « I lM »  a u i or liS ! M l 
BAXU 90 MB. ajR0«JB M l 29 I 4 »

JM M * if n r U t l M Bmhi Mf
niiiw

M l «f  
H i m

Mil *3 7314

I hMkI 9 IfH*

M m to n o

4 19 B 1 l»*

4% 0 « 333**

4MB 1 2190**

b M a 1 m -

B 19 B 1 UK**

9 19 B 1 m o —

• ip i f iM a i  i t  f lw  P*» l i t i l
m  a ^ i f iM i t  » t m p » »  11,11



tfumu nxn
s u n m  or imimaa rm m tA iio  n u x u  a m  «• ot u m  

op U fa  la s dabs 90 m | . otiofAij ygi at ta li

flHVM tar
V tflu o t

tNpraaa i f  
fraadoa

Am  af 
aqaaraa

tataX ft 0171
> » f l M 1 Mt5»*

Unttf 20 74?
A fa  B 1 •50**

A fa  8 1

A ft  B f 800**

B f t  0 f 0*t

B fa B 1 owt

a f t  * 1 J

• f iw  f* »  • »*
•• MpiflfliUt «t MM 9** *n* lAfAl



4IWUB4A xxzv

j i i u u j  o r  T A i i i V o i  t m  a a  « * M w i a u i  w n r t w
o f  H i  j t i u i a u  o f  d i n a i n  m o v i i

• H P w s e f
f W l i l

i i t a 99 22.44
2 •.It**

a m 19 14.25
A a  f 1 S.99*

4 !M 1 9.99 •*
« Hi o

• A fU fU M t I t j p t t

1

•Ml iKtWl

1M H *

•• U g O fiM t I t l  |N

✓ I
X5

u a ^ A w


