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EFFECT OF GAMMA IRRADIATION AND AUTOCTAVING TREATMENT
OX THE NUIRITIVE VALUR OF GUAR MEAL

AR Barque,* AL Sattar,** 3, Rafgue Cho, M. Z Alam and M, J. Qureshi

Nutritive value of zuir meat as affected by pamma ireadintion
(1- Mradd and antoelaving trentment [121 20, bn) was asacssod
throngh chick growth aasay.  Test material insurporsted ot 1097
level in the ratinna wak fed ad. fibitwn to broiler chivka for nine
weeks, which previded 2157 of the total ration protein (21199
inmma icesdiation significantly  improved  the fecd officioncy
(P L), ehick wrowth (Pl 01} and eost econcmies of the ration
(B< J¥), in comparizon to the conventional antoclaving treatment,
Theee treatments also showed o marked differential offeet on thu
dresaing perecntage of chisks,

INTRODUOTION

Pakintan ke most of the develuping countries s faeing the problem of
protein malnotrition.  Poultry Indnstry of the country, as it stands today, ean
play an impertant rale in solving this problom, provided ita yvwelding potentind
is utilized to the maxinnem.  The dynamie progress of thin enterprise is being
hindersd b whort supply of protein furnishing feed ingredicnts which could I
wsed b (ormulate efficient as well as ceounmical rations.  Exploration of cheep
and prieotisl sources of proteine, therefore, deseryves first Priority among olher
problems facing poultry fodustry of this soantry.

Guar meal, o by.-product of gum industry, fs comparntively a theep and
potential eonrew of protein {Hamakeivhnan, 1957 However, ecrtain antinute:.
tional factors huve Leen reported to allvet the freding value of guar mesl fMalik
anck Sheikh, 1867), The detoxifjeation of guar Aprds by thermal treatments mel
with a little surcess, while hean and cascin proteins ware nutritionally deterig.
rated {Rabert and Buver, 1974),

iamma irradiation has been successfully employed for improving the

putritiomal and textoral gualivties of broad beans and fald beans [Feddy el o,
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1970 and in easo of rice and beans, physico.chemical alterations in eacbohyd-
rate and protein constituenta have besn atbributed to the depolymerizetion of
such macromulecules (Chandhry and Glew, 1973 amid Scherz, 1974}

The present study was undertaken to awsess the offectiviness of gamma
irradiation in improving the nutritive value of goar meal n comparizen 1n 1he

sonrentional aetoclaving treatment.

MATERIAL AKD METHOUS
Rations © Tive lots, each of 15 kg gaar mea!, were individually subjested to 1,
9.3, 4 and 5 Mrad dose of gamma frradiation (Gamma Cell 21, Atomic Energy
Canada Ltd, installed at the Nnclear Institute for Apricultnre and Biology
(NIAB), Faisalshad) and ndded to experimental rations B, , K. B, B, K.
respeetively, while one 14 kg lot of guar meal was autoclaved Jov Ih nnder »

stenm preseure of 15 16 p. s, 1. and inenrporated in ihe control ration B, . Pereent-

Table 1. Derrentope compasition of srperimental rabiun,

Ingredients I'ercentage [ngredienta Poroentage
YMaize 350 Corn gluten meal iﬁﬂf{,] AR
Rice breken 10.0 Blond meal 8.0
Rica palishing 15.0 Fish meal : 3.0
Wheat bran 8. Molassoea 2.5
Cunr meal 100 Time stone 2.0
Yit. & min, premix 0.0 .

Table 2. Hiologeenl vompnsition of the ex] crisental rodions™
H P r

Crode protein (3] . = ZL.1% Crade Gbre (3] = 3.3
M. E. (Kealikg) = 2BLY.ED Calsium A = 124
Phosphoras %) = L] Protein : Knergy = "1:13%

Cpleinm : Phosphorne= 13 : 1.1

+ [, — Goar meal irradiated at one Mrad dose, gamma radiation.
R, — Guar meal irradiated at two Mrad dosc, gamma radiation,
R, — Guar meal irrudisted at three Mead dose, gamma radistion
H, — Guar meal irradiated at foor Mrad dose, gamma eadiation.
R, — Joar meal irradiaied ai Ave Mrad dose, gnmma cadiation.
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age formuletion and biochemicsl compowition of ell the gix rations are given in
Table 1 and 2. The rations were analveed for ocrude proteins, crode fibre,
metabolizably energy, ealeinm, phosphorus ateording to the methods of AQAC,
1973,

ficke . One hundred and eighty, day-old Indian River Hybrid brojler chicks
wern used as feet hirds, These were wing banded for identification.  All the
birds were individnally woighed at the start of the experiment and randomly
divided into 18 groups, comprising 19 ehicks each. Rearing of the birds was
done in a amall exparimental room, partitioned into 13 pens of 4"« 3" % 2.5° dim-
ensions each.  Hach pen wae covered with 8 wire pauzs to avoid the steal-etepp-
ing by the chicks. Eleetrie bulbs and fans wers nsed to maintain the room tem-
perature within the permissible range, 35 : 575 - & F.

Feedtng procedure

The chicka were randomly sesigned to the six experiments]l rativnsin
such & way thal there wera three gronps of birds under sach pation. The raticns
and [reah water were fed ad. fibifuw to chicke for nine weeks, The duwily feed
uftered to each replicate wae recorded and the refusal was weighed at the end of
each week, Weekly weight gain per replicate was sleo recorded by weighmg
the chicke individnally. At the termination of the feading period, three birds
from each group wera slenghtered to record the slaughter dsts pertaining to the
weights of the various organs viz; heart, liver, kidneyn gizzard and adrenal
plands and leogth of keel snd shank and dressing percentage.

This experiment was planned according tu the complete roodomized
deaign, The data wete tabulated and subjected to atatistizal analysis using the
analyria of varianve technique. Duncan’s multiple range test was applind for the
comparison of mean difference (Steel nnd Torrie, 13600,

RESTILTS AND DISCUSSION

The data regarding the total woight gain, feed cvnsumption, efiiviency of
feed utilization, dressing percentare sxhabited by the chicks and oozt ceonomics
of the experimental rationa are presented in Tablz 3, The resulta indicated
that chicks fed rations containing irradizted gusr meal, showed significantly
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{I'z 15} better performance in their growth and efficiency of feed utilization, in
gamparison to thoss fed the ration eontaining autnclaved guar mesl. Total
fred oonsumption by chicks kept under different experimental rations did
not vary sighificantly. As chivk cats basieally to meet ils encrgy necds, the
isneulorio potential of alt the rations maintained by their uniform compnsitional
formuiation  may be the possible ronson fur the ingigmficant ditferenoes in
frred eonsumption, A gignificant (] 05} improvetment in feed officiency woas
ubecryed in rationa R, , R, R, , K, and R, , in cowparison to the control
ration, Ro. The significant differenee in efficiency of foed wtilization of rablohe
R, ,R,., B, R, aud B and Ry can be explained on the hasis of cnhanoement in
availability of amino aeids 83 a result of irradiation induced depolymetization of
guar proteins to smaller moloeular entities {Nene of al., 14756) or an incredse in
nitrogen retention and decrease in urio seid nitrogen exeretion in chicks (Reddy
of al., 179N

Nutritional deterioration of the conlral ration can be doe to the reduet-
imm in availability of certain amine acids, whish may form a eomplex with
earbohydraten at clevatardl temperatures, aa observed in the earlier studien
{Robert and Baver, 1974; Damaty and Ludson, 1930),

Muximumm weight gein by the chicks was reeorded with ration R, . follow-
ed by R,, R,, R,, B;, and K, {Table 8}. A signifiennt {P .01 ditferenes in
waight pain by the chivke given rations B, , B, and R, may be due to the ditfe-
renee in feed efficiency values of these Tations. Mure difference in weight poin by
¢Licks on rations B, and 14, may be accounted for by the diftersnce in feed
consumption {1, ~» 13, ). Weight gain by the chicks fed rations 13, , Reand B,
varied insignifieantly and followed the pattern of their feed eonsumption
(R, =+ B; = R, ). Insignificant difference in weight gain by the chicks under
ratioms LIi,, B,and R,, indicated that icesdiation of goer meal had roally
improved the feed cfticicney of ratinna B;and I3, , sinee these were cunstmed
in smaller quactities and also led to higher weight gain in chicks than did the
curposponding amounts of By .

It may alao be eoncluded that Loth the trestments showed a merked
differential effcet on the dressing pereentage, which followed the pattern of
chick prowth as influenced Ly different rations. The highest dressing percentage

recorded with rhicks raised on rotions B, and By may be due to their vigorous
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and proportionatc growth, aided by the balancing of ratico proteioe under the
influenece of & radiation induced structural modifications in guar proteina {Neno
et al,, 1975].

It is avident from Table 3 that ration B, proved to be the most economical
one, A meximum proft per chick was achieved with this ration, though opera-
tionat fecd cost increased as r funotion of irradiation dose in rations B B .
As the difierence in profits with rations R, snd K, or B, was noo-significant and
the efficiency of feed utilization of theen rations was alse the same, it sesmed
unwiss to use higher doses of gamma irradistion, making them unprofitable,
Tha proposed study, therefore, auggests that 1 Mrad dose is enough to overcome
the antinutritional factors of marromolecular structures found in various legn-
mez.  Even lower dosed of gamma  irradiativn may prove ueeful for improviog
the notritive value of feedstufl with their chealistry analogons to puar meal.
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