Vol XVI(3-4), 1979

EFFECT OF DIFFERENT LEVELS OF LEAF PROTEIN CONCENTRATE
(LBEC) WITH AND WITHOUT ADDED LYSINE IN BROJLFR RATIGNS

M.Z. Siddigi,* Asghar A. Mian and A.H. Gilagi

The use of LEC at the cost of animul prolein souvees in the
brofler ration was the main objective of the study. LPC was
wsed al 6 & § per cent levels with and withcut 0.2 per cent lysine
at the cost o) animal protein sources.  The rutions wers fed to
chicks for o period of § weele,  The results showed o sipnificant
(Pe0h.01) difference in weight gain of birde given different levels
of LBC,  Thechicks on 6:nd 8 per cent LPC eation suppl:mented
with lysine pained significantly more woight than those oa the
same level of LPC without supplementation,  Lysine suppl :mented
rations showed apparently betler growth then coalroel but statisti-
cally the diffzrences were obwerved to be non-significact. The
resulls alss revealed sipniffcant {P=20. 013 Gifferences among feed
vomsumption of chicks,  The chicks on the control ratton consum-
ed the maximum feed tollowag by those on rations containing
# and 6 por coni LPC supplentznted with lysine.  The efficiency of
feed wtilization and dressing pereentuge followed the same patiern
ax thal of growth and feed intake: lysine supplementation lead to

marked impriveniznt in feed utilization as well as dressing per-
centage.

INTRODUCTION

The develaping poultry industey particutarly brodler enterprise, is playing
a vital tole in bridging the protein gap shown t> exist in human dietary in
Pakistan. Leafl protein canceotrates are of increasing interest bl the supply of
high quality protsins, This concentrate contzing higher proportions of essential
umine acids with th? exception of lysine, soleacine: and methicnine than many
animal food stufls (Gerloff ef al., 1965). The biclogical value of leafl protein
concedlrade has been repotted Lo b higher than the values of beal, casein,
soybean and youst (Akeson and Stahmane, 1965).  Keeping in view the import-
ance of LPC. it was considered worlh-while to study (1) the possibility of
replacement of animal protein sources with different levels of LPC in the broiler

rations and (i) the eficct of Iysine rupplementation to sole vegetable protein
rativil.

*Excyulty of Animal Husbandry, Unlveralty of Agrlcultura, Falslabad.
a7




e PAKISTAN JOURNAL OF AGRICULTURAL SCIENCES
MATERIALS AND MLETHORS

The expzriment was conducred un 150 day ol broiler chicks (Arbor Aciv)
in April, 1974 at the Poultry Experimeni Station, University of Agrizulturs,
Lyallpur, The chicks were weighed, wing banded individually for identificat’on
and were protected against Newcastle disease by intraoccular vaecination
at day old. The chicks were randomly divided intw fifieen groups having
ter chicks in each group.  The chicks were raised upto ¥ weels of ape in the
battery brooders o sepanse compariments having an arca of ¥ square 11,
(h.% sq. It. per chick) per compariment under contiituoys lighting programme.
The room temperature was recorded throughaut the experimental merind wnd
it ranged botween 80° to 100° F.

Five experimentai rations numely A, B, O D and E wore prepared
{Tablz 1) and the experimenial chicks were randomiy aloited o various cakions
In such a wuy that each ration was fed (o three groups. HRation A served e
control whereas rutions B, C, I and E had 6 per cent LPC, 6 ber cent LPC plus
{}. 2 per cent Iysine, 8 per cent LPC iand 8 per cent LPC plus .2 per cent lysine,
respectively.  The substitution of LPC was done at the cost of animal protein
sources.  All the five experimental rations were computed on isenitrigenous
and iso-carloric basts. The representative samples from each ration werg
drawn and analysed for crude protein by Kjeldahl method. Rations AR C,
Drund E fad 21.7, 21.7,21.9, 2! . 7und 21.9 per cent crude protein, respectively.

The feed and water were provided ad fibitum throughout Lhe waperimental
periad. Initial, weekiy and final weight records of individusl chicks weTE
maintained and the feed consumption of each group was recorded at wookly
imtervals. Maorttality was also recorded. At the end of the caperinient, three
chicks fromm each group were picked up at random ang slaughtered 1o caleniare
the dressing percentage. Theexperiment was conducted according to completely
randomized desipn.  The daty collecied were subjected to stabisticut analysis
using analysis of variznce and Duncan’s Multiple Range Test (Snedecor. 1959
Steel and Torrie, 1960 and Duancan, 1953).

RESULTS

The chicks fed on ration A (Control), B (& per cent LPC), C 6 per cent
LPC40.2 per cent lysine), I (8 per cent LPC) and E {8 pur cent LPCH40.2
per cent lysine) gained 388.4, 700.0, 973.7. 723.3 and 967 & grammes live
buely weight, respectively (Table 23,
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Table 1. Percentage composition of experimenial rations.

Ragrions
[npredignts* -
A B C D E

Murze (Yell ww) 5 & 34.50 34.500 3450 3450
Wheat 2200 21,00 2l.o0 2200 2200
Scsume cak: Wop {0,000 10.00 1000 1000
Corn gluten mcal 2.0 12,00 1200 ML.00 1100
Guar mcal 5.0 5.00 5.0 5.00 5.00
Bone moeal 1.75 2.50 2.30 2,50 2. 50
Cottrsecd cake 2.00 &4 50 4_50 2.00 2.0
Leaf prowein concentrate .00 &, O 500 .00
Fish meal 5.00 - - - —

Blood meal 2.0 A e -— -

Molasses 1.00 (.00 .00 1.00 100
Rice husk 3.00 2.75 2.55 3.25 305
Common salt .25 0.25 (.25 0.25 .25
Micramiz** {3 50 {50 0. 50 0. 50 O, 50
Lysine 0.20 0.20

Total 100,00 100,00 100,00 [00.00 100,00

*The ingredicnrs were ground, thoroughly mixed and were Ted to chicks inoa
mash form.

**Each pound of micromix coutains:  Yiamin A 5360 LU/, Vitamin Dy
36000 LU /b, Vitamin By 260.0 mg}ib, Yitumin By (80 0 mgyib, Vitamin B,
(B0 mgflh, Yitwmin K 100 mg/lb, ¥ilamin E 72000 mg/1b, Pantothenic acid
720 1.UJLb, Folic acid 6200 mg/lb, Niwcin &M mg/lb, Yilamio By U 8940
meflb, Ciucline chloride 44600 mg/lb. Zme oxide 44600 mgflb, Maingaocse
oxide B9 me/flb,
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Table 2. Performance of broiler chicks fed different experimentai rations.

Rations A B C D E

Average initisl weight per chick 435 427 423 429 422
(gm)

Average final waighi per chick bn1.% 7427 JOl6.0 TeE.2 1015 .4
(gm)

Toral weight gain por chick (gm) 8884 700 973.7  723.3 962 %

Total feed consump' ton per 223207 [898.4 21737 195483 2212.0
chick (zm)

Feed efficiency (Toed/gaind 2.51 2.7 223 211 1A
Drressing prrecntage 6.0 6. | 2.0 66 3 69,32
Mortality porcentag - 3.3 3.3 3.3 6.7 6. 70

Met profit per brailer (Rs.) |.52 .64 2.20 .91 2.14

The resulis showed significant differcnce (P<0.01) among the weight
gafns of chicks kep: on different racions (Tuble 3. The chicks on 6 and 8
per eent LPC rations supplemented with Iysine gainsd signiftcanty more weight
than those off the sure levels of LPC without supplemtentation {Tuble 3).  The
difference n weight gain between chicks on rations huaving 6 and 8 per cent
LPC levels was, however, found o be non-significant. Lysine supplemented
rativns showsd apparcatly beticr growth than control, bul statistically, the
differences were obs.rved ta he non-significant.

Averape total feed consumption per chick was 22327, 1898 .4, 21737,
1954.8 and 22120 rrammes with ratons A, B, C, D and E respectivelv. The
statistical analysts ¢ venled significant (P<0.01) differences ameng feed con-
sumption of chick fe different ration ;. Tie chicks on control rution consumed
the maximum feed fiollowed by thase vn rations containing 8 and 6 per cent LB
supplemented with besime.  The chicks fod an rations A, B C. D and E urilized
251,271,223 2. 72and 2.0 gramames of fced per gramme of gain in body
welght,  The efficiency of teed utiliz.iion in grouns of chicks Ted an dilferent
rations was fotlnd o be signfizant (P<20.03)  Least umount of feed per unit
gain was utilized by chicks on ration having & per cent LPC with lyaine followed
by 8 per cent LPC with lysine and control.
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The average dressing porcentages were 68.0, 66,1, 72.0. 6.3 and 69,2
in chicks fed on rations A, B, C, D and E respectively.  Statistically significant
(P<20.01} differences were observed among dressing percentage vitlues, The
dressing percentage of chicks on ration having § per cent LPC with Bysine was
significantly higher (P<:0.01) than those fed other rations.

The ceonomics of the retions hieving all vegetable sources was worked oot
to sec the passibility of replacement of animul protein sources with vegctahle
proteing on a commoercial scale.  Profit came out to be rupoes 1.52, 0.64, 2.20,
0.91 and 2. 14 per bird in case of eations A, B, C, D and E respoctively (Table 2}
Proftt per bird on ration © wus rupees 0,68 imore as compared Lo that on ration
A (Control). The data revealed that ration € (6 per cont LPCS00.2 per cent
Lysine) was commpuratively better aod ceonomical than the ather rations.

DISCUSSION

The eontrol ration had about 15 per cent animal prowin of the ol
pratetn which wus completely replaced by protein from LPC (6 po cent).  This
replicement adversely wffected the guin in body weight. The depression 5o
ciused was probably due to deficiency of lysine us culeulated value of lysine in
& per cont leal protein concentrate ration was 0.8 per cont Agdinst 8 normal
requirement of | per cent in control ration, A further evidence was produced
in faveur of the above view when the calculated deficiency wus made good
through the addition of 0.2 per cent synthetic L-lysine. This supplementation
affecied & marked stimulation in growth and the body weight became higher
by 85.5 gms. than control. A similur situation was noticed when LPC was
used at 8 per cent level. These lindings lead to the conclusion that leaf protein
cotcenteate hus pmhablyq}ysine as the most limiting amino weid.  As the
pracrical rations showed optimum fevels of methioning, no witempl was made
for methionine supplementation.  The slher basis for this assumpiion was lack
ol respense in growth of broiler chicks on ration having leal protein concentrate
i place of animal protein sourcss with ihe supplemenwation of synthetic
methionine (Malik, 1973).

Zaka-ur-Rebman and Habibullah (1969) chserved better results in terms
of weight gain in chicks when leaf protein concentrate (Rerseen) was substituted
for animal protein sources in brodler motion. However, studies have shown a
successtul use of 5 per cent level of alfulfa in chick rativn (Cooney ef af., 1948)
and a stight depression in growth has been reported at § per cent level of alfaifa
leaf meal by Findrik and Cek (1935)  The graowth depressing effect may he
uttributed to saponin as well as limiting effoet of lysine.
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" The substitution of leaf protein concentrate for animal protein sources
also depressed feed intike of birds at both 6 and § per cent levels, and addition
of synthetic lysine led to marked improvement in feed intake. This evidence
furthcr strengthens the vicw that the most lmiting aming acid in leal protein
concentrate is lysine.  Decreased feed intake in birds on more than 5 per cont
allulf weal (Lepkovsky er af., 1949) has been speculated to be duc to some
growth depressing effect which in turn is associated with decreased feed mtuke.

Better fecd consumption with alialfa, lucerne and berseem leaf meals
has been demonstrated (Mangelson ef af., 1949 and Gill. 1966} contrary to the
abovefindings. This may have been due Lo better palat&hﬂlty as well as sufiicient -
lysine supply In the rations,

The efficiency of foed utilization and dressing pl:n,cntdga fullowed the
same pattern as that of growth wnd feed in-take. Lysine supplemientation led
to marked improvement in feed wnlization as well as dressing percentupe. The -
srowth deprossing effect of leal protein concentrate particularly at § per cent
level might have favourcd the mortality at this level. It miay be noted that
the birds an § per cent leaf protein concentrite had highest mottality and when
Iysine supplementation was done, there was a definite decrcase in mortality
percentage. It miay, therefore, be postulated that leaf protein comecntrate
passesses some growth deprossing Ractor when used at levels above 6 pet cent.

LITERATURE CITED

Akeson, W.R. and M. A. Stahmann, 1965 Nutritive value of leaf protein
concentrate, and in-vitro-digestion study. T, Sci. Fd. Agri. [3: 139,

Cooney, W.T., J 8§ Butts and L.E. Bacon. 1948, Allalfa meal in chick rations.
Poultry Sci. 27: 825-830.

Duncan, DLB. 1855, Multiple range and multiple F. test.  Biometrics. 11:1-42.

Findrik, M. and A, Cel 1955 Effect of lucernc teal upon growth of chickens.
Vot Arhiv, 25: 97--102 {Nuir. Abst. Rev, 25: [120, 1955).

Gerloff, ED., LH. Lima and M.A. Stahmann. 1965, Amino acid composition
of leaf protein concentrates. J. Apri. Fd, Chem, 13; 143,

Gill, R.A, 1966, Effect of lucerne and berssem hays and leaf meal on the
growih of brailer shicks,  M.Sc. Thesis, W.P.A 11, Lyallpur.



ET. PAEISTAN JOURNAL OF AGRICULTURAL SCIENCES

Lepkovsky, 5., W. Shaeleff, D. Peterson and R, Perry, 945,  Alfulfa inhibitor
in chick rations. Pouliry Sci. 29 208-213.

Malik, MLY. 1973, Studies on the use of leaf protein concentrute #s a substitute
for animal protein in the ration for broilers.  Personal Communication.

Mangelson, F.L., LD. Caroll, A.G. Delbert, H.G. Delbert and H.C". Bliss, 1949:
The devclopment of chicks fad different levels of sun-cured and dehydrated

alfalfa and the vitamin A and carotene storage in their livers, Pouliry
Sci. 28: 603-609.

Spedecor, G.W. 1959, Statistical Methods, 5th Ed. [lows State Colloge
Press, Ames, Iowa.

Steel, R.G.D. and J.H. Torrie. 1960. Principles and Procedurcs of Statistics.
MeGraw Hill Baok Company inc., Mew York.

Zakd-ur-Rehman e&nd Habibollah, 1969, Leal protein concentrates as a
substitute for animal protein in the ration of broilers. Proc. 22nd Pak.
Sci. Conl, 111 B. 12, Mymen Singh. ;



