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In this study the protein guality of wheat, prowndnet and
wheat supplemented by gronndnut was determined by means af hio-
Ingical muethods.  In the supplemented diets wheat provided 75, 50
and 25 percent of . the protein whie the rest was sopplied by
grovudnut protein, The PER, NTU and BV of supplemented diets
vatied hetween 22010 2,71, 0273 to 72.73 and 7750 to 9063 per-
cent respectively, compared tn 188, 42.62 and 3536 percent ol
mnsupplemented wheat and 1,69, 5117 and 66,39 percent of ground-
nui proteio nrspeu_-tival_n,r. Supplementation of wheat protein with
groundnnt protein improved the quality of wheat protein and best
cesults in terms of weight pain, PER, NPU and BY were obiained
with diet supplving 25 percent protein {rom delatted groundnnt
and 75 percent profein from wleat. 1o was conchuded  that such
vegetahle protein mixtnres could be suitable for the prevention of
pratein malnudrition,

INTRODUCTION

Legunies are the cheap and abundant |y available source of pood quality
pretein, which if relisd upon iz capable of compensating the limiting amina acid,
lysine irn wheat, the staple food of millions in the world. Besides, groundnud is
grown over a vist area in Pakistan yielding an abundant cvop, which if properiy
processed and blended with wheat or tice meals is likely to improve their
nutritive value.  Processing of groundnut however would he necessary in order
to remove excessive oil alongwith erucic acid which if left in the product
reduces nutritive as well as kecping quulity,  Nitmala ef i, (1968} detcrmined
net protein ntilization and PER of four diets in which gronndnot meal supplied
10 or 15 percent protein coutaining 4 or § percent fat and reported that growth
was bettor with 15 percent than with 10 percent protein diet. The present stndy
was, planned to investigate the effect of supplementation of wiheal flour with

varipus levels of defatted gronnd foner,

MATERIALS AND METHODS
Twenty four weanling albing rats were nsed far the hialogical cvaluation
of experimental diets. Therats were fed on stock diet for 7 daws and were
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‘grouped randomly. Each group ennsisted of four rats housed in a cage, and a
'sheet of filter paper was placed under earh cage for the collection of faeres.

The experimental dicts (Table 1) were randomly assigned to these groups
and frd gd-lfifem,  In order to measure the metabolic laccal nitrogen a group
of rats was fed on protein free dict. Fresh and clean waler was provided all the
time for a period of ten days. Gains in body weight were recorded daily, Faeces
were callected far the determination of true dipestibility. At the end of the
experiment the rats were killed with chlorvlorm.  Incisinns were made into the
sknll, thoracic and abdominal cavitics and the carcasses of cach group were
dried ta a constant weight at 105°C,  Dried carcasses were weighed and ground.
The niltopen content of diets, favees and carcasses of each group were deter-

TARLE 1. Percentage composition of experimental diets.

Imgredivnts A T3 ( 13 I; ¥
Wheat flour 5.0 a2 &0 41.70 2085 — —
Groundnut flonr — 5.10 10,20 15.30 2050 -
Cotn sturch — 1640 12,140 47 85 A3 3 LR
{urn ol 5 a3 3 5 [ 5
Clurose 5 3 5 5 2 5
Minvral mixture 4 4 4 4 4 1
Yitamin mixture 2 2 2 2 2 2
Tutal 1410 T ELin 10 1600} Y

Peolern percent drstribution

Wheatl Rour 10 7

Groundnut Hoar 1]

Rl 24 I ot
S 75 1on 2

2
oo

mined by the Kjeldah! method {A . Q.AC 1970), PER [z, weight gain/g protein
intake} was calculated.  Ner protein utilization was cstimatod accarding to the
methad of Miller and Henoder {19531, The hinlagical values wors calealated from
true digestibility and N PLU valnes,
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The experiment was repeated under similur laboratory conditions and the
data, thus eolleeted in bath assays weee subjected by statistical analysis using
unalysis of vuriance teclmique {Snedecor, 1967).

RESULTS AML BISCIISSLION

The data on average weight gain, feed consumption protein efficiency
ratio, triee digestibility, net protein vtibization wnd biological value of experi-
mental diets are given m Talie 2.

LABLLE 2. Awerage weigint pain, [ed- eonsrmhliion, pratetsn cfficicecy ratio, lrue
A12esdth ity el proivin wiviization aed boalogioad salie of exporimentdat

fdats,
FIETE:=

1resy i]_|1_5.rm e — ————— 4 ————— e —

A & i [ L
Numleer of rats in cach groop 4 4 4 4 4
Dass on exporimont 10 10 M 10 16
Levitinl weignt por group [rms) 220 25300 2514y 25400 2330
Final weight per group {rms M50 3435 iS5 30 MaS
tiuin welght per gronp 535 405 735 6585 43S
Feed consnmption (gms) 283 ii2 254 204 229
Protein Effirieficy Ration 1.8%3 271 253 L1 169
Net protein utilizution (%) 42,62 63731 6273 TZEY 5117
True digestibility [%) 7691 %161 084 8030 77.41
Fiolngical value [ §5.36 K368 T7.E0 Q063 H6.36

Bady gl

The hody weneht increased by 53,5 M0L5, 735, 63 5 amd 435 em resper-
tively, The grovps of rots fed on dict B, €, Dand A gaimad 47.0, 300, 220
and 10.0 gms more weight than the geoup fed o diet 1 (W0 percent protlein
from groundnat).  The rats on dict 13 had signifsantly biphet gain jn oweipht
than those fed on other diets aond rats {ed on dicts C© and T3 prodused ﬁif__:_'[liﬁ-.

cantly (F0.010 better prowll than on diets A and E. Soularly, diet & weas
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signifitantly (D005} hetter than dict E bised on gronndnut fleur in promoting
growth of rats.  Supplementation of wheat flour wilh greundnat flour improved
the growtl rate of the ruts but it decreaged with the increasing leve] of ground-
net floue jn Lhe diet, Niemala ef &f 1966, Roy 1970, Naravunaswamy (1973}
had alse nbserved hetter growih in rats fed on different lewvels of fortified
groundnut Qour,

Profein eficiency rativ

The average valoes of dints having wleat protein aloas was 158 and it
improved 1o 2,71, 2.53, 2.21 when supplemented with 25, 50 and 73 percent
levels of protein frum groundnut flsur.  Supplemnented diets had significantly
better PER than dicts cnntaining wheat protein o groundnut peatein only,
The rats fed nn dicts I3 and € Tad significantly batter PER than those fed on
diets, TH A und B, The difference Letween diets B and ¢ was, however, non-
significant, Diet A had significantly higher PER than divt T, The resalis
indicated that PER of wheal protein was improved when 25, 50 und 75 percent
ol wheat protein was repluced by pranntdnoet prodein bnt the diet haviog 25 prr-
cont privein from gennndoot lonr had theebest PER presmmably bocadse of
Lhaving hetter assortment of essential winino acids com pared to other diets undet
fost,

True digestililify

The highesl dipgestibility (8161 percent] wus fuund in case of dict [3 con.
taining 25 poreont protein wis ehivined in rats fed dist A based on wheat fonr.
Supplementation of wheat flour with grovndoat flaar id not mprove the true
digestibility as there was no significant difforence between the exprrimental
diets. This could obviously might be due to the fact that all the groups ntilized,
ta their st the prolein contained o the test dicts irrcspective of the protein

SOMITCr,
Net deafein niiiizalion

The: supplemented diets 18, O, D and Foeowdned 26011, 20011, 3007 and
B.33 percent more nitrogen than that of witeat bused Jdiet A Hlupplu.'nmnted

diets liad significantly higher RPU than dicts A and E, howeser the difierence
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botween mean values of diets B, C and D were non significant. Diet € differed
significantly (E-0.05) from diets K and A and the differcnce of NPU of diets E
and A was non-significant, It is clear from the results that the NPU of wheat
flour was enhanced when it was supplemented with different Jevels of grouadnut
flour which tay be due to correction of lysine deficiency in wheat protein,

Hnlacical nalues

The percentage of ahsarbed nitrogen retained in the bodies of rats fed ex-
perimental diets showed trend similar to XPLT values,  As evident from resnlts
the birlogical vulue was highest for diet D though it was not significantly higher
than BV of diets I3 and €. The differences hetween the biological valnes of
diete I3, I B oand © were statisticaliy non significant. The supplemuentutiion
of wheat flour with 25 307and 75 parcent protein from gromndnat showed
23,32, 2253 and 33 25 perueni-_']]'ig]mr values than the wheat protein,  The diets
A and E showed non significant difference [rom each other,  The results of our
study are in line with the lindings of Rajalakshmi and Subbulakshmi 1964, Oke
(1973 who had reported hig}inr binlogical values of groundout flour supplement-
cil diet. Vegetable mixture of statisfar tory nutritive value can be prepared iy

mutual supplementation al whent flour with groundnut protein,

From the data of the present sindy, it may be concluded that supple-
mentation of wheat Aour with groundaut Qour, improved the guality of wheat
protein and best results in terms of weight gain, protein cofficiency ration, oet
protein otilization and biologiral values were obtained with a diet supplying 23

percont protein from defatted groundnot Aour and 75 poercent from wheat Aoer

LITERATURLE CITED

A0.C A 1970, Olficial Methods of Analysis of the assciation af analytical che-
mists, Washington-4 ,C,

Narayanaswamy, D, TLA Daniel, 5. Kurien, M. Swaminathan, and H A, Parpia.
1973, Tihe nuteitive value of protein enriched ceresd [onds hased om
wheat, sovbean and peaput flour wod containing varving amuount of

proteins. Nutr, Int. 7 (2 ; 111-118, [Xutr, Abst. Rev. 44 (2} : 930; 1474),

Miller, I, 8., and A, E. Beader. 1955, A shart cut Method fop the determina-
tivtt ool net protein utilization,  Reit, [ Nutr, 9 ; 382

12



FAKISTAN JOURNAL OF AGRICULTURAL SCIENCES

Nirmala, T'. ., K. G. Bai, and R, P. Devadas. 1966, Protein utilization {rom
graundiut meal diet ag two levels of fat by albino rats. Indian J. Nuer.
Diet, 36, (Nutr. Abst. Rev, 37 {2 : 2586, 1967).

Oke, 0. L. 1975, A method for assessing optimom supplementation of a corcal-
based dict with grain lepumes.  Nutr. Rep. Int. 11 (4 : 313-321, (Nutr.
Abst, Rew. 46 (4] 1 2863, 1976)_

Rajalakshmi, K., and G, Subhulakshmi, 1964, 12flect nf fenugteek supplenten-
tation vn the Biological value of rice and black prim aliet. Indizn. .
Biochem, L LML [Nutr. Abst. Rev. 36 {21: 2304, IR

Roy. Tn. K. 1970, The development of new sov protein snpplerments fur nndeg.
nuiristied people of India. Dissert, Abst. Int. () 301 5060-5081,

Spedeor, G0 W, 1062 Statistical Methods, The [owa State Univ. Press, Ames,
lowa, L5 AL



