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ABSTRACT 

Thfs study was canied out to tnvestlgate the effects oj lnc!1.Lswn oj different levels oj 

rice po/fsh (RP) In broUer diets supplemented with exogenous enzymes on growth per· 

Jonnance. nubient dfges!fbUlty and economJ.c benefit. A total of 168 day·old broUer 

chicks (Cobb-500) were used (n this study. The chicks were Jed starter diet (2396 CP 

and 3000 Kcal Me/ Kg) jor 4 days then randomly dluided Into 4 equal groups. each 

with 3 equal replicates. Four f.socalortc and LsonUrogenous starter diets 123% CP and 

3000 Kcal Me/ Kg) were Jed up to 2 weelq; age. grower diets (21% CP and 3100 Kcal 

MEl K9) were led up to 4 weeks age and finisher dlels (HJ'16 CP and 3200 Kcal MEl 

Kg) were jed up to 6 weeks age. The first diet (control) was Jormula.ted without lne/u­

sian oj RP and the other lhree diets wereJonnu1ated wIth lnclusion oj RP at levels 15. 

30 and 45% and supplemented with exogenous enzyme (Nal:uzyme) at a rate oj 0.0596. 

Chfcks were rarutomlyjed their respect1.ue dfetsJor 6 weeks. Body weight. weight gain. 

feed consumptlDn andjeed conuerswn were measured at 14. 28 and 42 days oJ age. 

DlgestfbUlty oj DM. CPo and EE were determined USing chroml.c oxtd.e (0.396). Auerage 

Jeed cost/kg weight gain at each growth phase and the averageJeed cost/final total 

weight gain were calculated 

The results reuealed that inclUSion oj RP in broUer starter dLet up to 30% did not ad­

versely affect the feed consumption and.Jeed conuersfon ratio but decreased body gain. 

IncltLSton oj RP in grower andftn./sher diets at leuels oj 15 and 30%. respectively did 

not affect the growth peiform.ance paramef.ers. Inclusion oj RP tn broUer diets at the 

three periods oj growth at a leuel oj 4596 aduersely affected all of the growth perfor­

mance parameters. The dfgestfbfUty results Indicated that indus ton oj RP at a leuel of 

1596 did not SignifICantly adverse the dl.gestib/.lfty oj DM. CPo and EE. Inclusion oj RP at 

a leuel oj 3CY16 did not sfgn!ftcantly aduerse the dlgestibUtty oj CPo However. the 4596 
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RP-d/et decreased the dlgesttbUity oj DM, CPo and EE. Also, the results indicated that 

tncluslon oj RP up to 3096 sfgn!lkantly decreased. the cost per Kg broUer. F'rom the re­

sults oj the presen.t stud.!;I. It could be concluded that nee poll.sh coUld be lnduded in 

the broiler diets up to 15% wUh supplementation oj exogen.oLLS enzyme without adverse 

affecttng on the growth pe,rJormance or the economic efficiency. 

INTRODUCTION 

48 

Maize. wheat. barley. oats are the most commonly used energy-rich feed stuffs 10 convention­

al poultry diets. But their production In Asia. Afr1ca. and Pactik nations has never been ade­

qu a te both for human consumption and Industrial use . Hence. there Is a severe shortage of ce­

reals for use In poultry f~eds. Similarly the cost of conventionally employed cereal grains, 

vegetable oll meals/cakes and animal proteins a re highly prohibitive and their supply Is incon­

sistent. Therefore. there Is a conUnuous search for some novel energy and protein sources to 

sustain the tradlUonal pou1try farming. Important by-products like broken rice. nce poUsh (RPJ. 

rice bran and wheal bran obtained In the rrtllling processes also serve as good sources of energy. 

B-complex: vitamins and trace minerals. Such .feeds can be included at levels 10-20% In poultry 

diets: depending on the nutritive value: _and sull maintain optimum growth, egg producUon, feed 

conversion and health (Narhari et al ... 1981; Mahbub ct aI., 1989). Replacement of maize by 

nce bran at 20% level has no . any adverse effects on the performance of chiCks (E&wa.raJah et 

aI., 1986) , Among all of the edible grain byproduclS, RP Is available and cheap mgredlent tn 

Egypt Ll':lroughout the year and might be a partlal alternative to maize In the diet of pOUltry. 

Rice pOlish deSCribes the second by-product' remaining after proceSSing the brown nce to give 

white rice and It constitutes about 10% of the paddy (Houston and Kobler. 1970). It contains a 

good contents of protein (13.20 to 17. 13%), fat (14 .00 to 22.90%), carbohydrate (16.10%). fiber 

(9.50 to 13.20%). and vitamins and minerals (Vargugonzalez. 1991S: Aijaller and. Muatafa. 

1996; Ambaahankar and Cbandruckuan, 1995). Rice poUsh Is characterized by Its higher nu­

trient contents and lower anU-nut.r1Uonal factors like free fatty acids, saponin, hemagluUnlns 

and lanln (Barber and Barber. 1980). The voluminous nature of the RP and Its high phytate 

phosphorus contents, whiCh reduce the phosphorus and calcium avaJlabtJIty when present In 

the diet W1th increasing amounts, are the two major constraints for abundant use of RP In lieu of 

grain I~ the diet. Due to the naturally occurring enzymatic activity and subsequent hydrolytic 

ranCidity that may occur rapidly In the RP after mliUng and continue durtng storage. so It IS nec­

essary to stabillze the RP and InacUvate the Indigenous anUnutritional factors Just after milling 

and before storage. SupplementaUon with anUox!dants or feedlng fresh RP must be considered. 

Extensive studies had revealed that all the undesirable factors are protein In nature, with the ex-
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cepUon of phytates and non·starch polysaccharides (NSP). Therefo're. dietary supplementaUon of 

exogenous enzymes could Improve uUllzation of nulr1ents In RP (Lu ct at •• 1991). 

Rice polish contains NSP such as cellulose. xylose. arabinose. and gaJactonlc acid that are not 

easily digested by poultry. The anti ·nutritional elTect of these NSP is manifested by poor growth 

accomplished by depressed nulfient uUUzation (Annl.oD aDd Cboct 1991). These NSPs cannot 

be digested by the endogenous enzymes of poultry and can have anti·nutritive effects . Also. they 

can bind to large amounts of water and a5 a result. the viSCOSity of fluids in the diges tive tract Is 

increased . The Increased viscosity causes problems In the small Intestine because It reduces the 

substra te ·enzyme interaction, which reduces nutrient availability partJcularly fat (Danicke ct 

al .• 2000) and results In Increased amount of sUcky droppings (petlcrllon ct aI. , 1990). Their 

adverse elTects can be overcomed by dietary su pplementation of exogenous enzymes (Bedford 

199&). Enzymes have been approved for use In poultry diets because they are natural fennented 

products and, therefore, will not create a detr1mental effect on the animal as well as on consu· 

mers . The use of enzymes In poultry feeds has predornlnanUy been related to the hydrolysIs of fi· 

ber or non·starch polysaccharide (NSP) fractions In cereal gra ins. Therefore. the present study 

was designed to InvesUga.te the effects of USing graded levels of RP with exogenous enzyme s up· 

plementaUon In the broiler diets on growth perlonnance. nutnent dlgesUblHty, and economic 

costs . 

MATERIALS AND METIlODS 

Birds, management and diets: 

One hundred sixty eight one·day·old Cobb broiler chicks obtained from a local commercial 

hatchery were used In thiS study. Chicks were fed the control diet for the first 4 days . On day 5, 

the chicks were weighed Indlv1dually and randomly allocated to four treatment groups. Three 

replicate groups of 14 chicks wtth nearly similar InIUal weight were assigned to each of the four 

treatments. The chicks were reared In house pens with wood shavings Utter . Feed and water 

were available at all Urnes , RIce poltsh was obtalned from a local rice mill and analyzed for crude 

protein; ether extract and crude flber according to AOAC (1990). Four tsocalortc and IsonJtroge­

nous diets were fonnulated to meet or sllghUy exceed the nutnent requirements of broiler chick­

ens (NRC, 1994) and the recommendation ror Cobb broiler chicks. The dIetary treatments con· 

sls ted of one control and other three experimental diets In which RP was Included at rate of 15, 

30 or 45 % of the starter . grower and finisher diets (Table I) . Starter diets were provided to 

chicks from 5·14 days of age. grower diets were provided from 14·28 days of age. while finisher 

diets were prOvided from 28-42 days of age . Exogenous enzyme was Included at 0.05% of the 
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diets. The exogenous enzymes (Natuzyme™J used In this trial was the commercial powder prep­

aration . NatuzymeT". (Bloproton Pty Ud. Australia) product contaJ.ns cellulase, xylanase. ~­

g1ucanase. a-amylase. pecunase. protease and phytase. 

Data collection and calculation: 

Body weight was detennlned at 14. 28 and 42 days of age. Weight galn. feed consumpUon 

and feed conversion raUos were measured for the same pertods. Feed cost/ton was calculated by 

multiplying price/ton (In EgyptJan Pound) of feed Ingredient by percent of Inclusion the Ingredi­

ent In the diet divided by 100. Average feed cost of weight gain at each growth phase was calcu­

lated by mulUply1ng the average feed consumpUon (kg) by the average feed cost/kg of the feed at 

the same phase. Average feed cost/kg weight gain at each growth phase was calculated by divid­

Ing the average feed cost of weight gain by average weight gain In kg of the same phase. Average 

feed cosl/final total weight galn was calculated by summaUon of feed cost/weight gilln at the 

three growth phasr:s. Average feed cost/fina l kg weight gain was calculated by dlvtdlng the aver­

age feed cosl/ final total weight by average flnal weight gain In kg. 

DIg •• tlbillty , 

For detennlnatlon of apparent nutrtent dlgesUblllty. chronuc oxide was Included at 0.3% of 

the diet as Indicator . At 42 days of age, three birds per replicate were kept on a plasUc sheet 

placed over the bedding materials. Birds were fed the diet for 5 days as adaptation period fol­

lowed by 5 days. during which representative samples of rresh fecal matter were collected separ­

ately for each replicate . Efforts were made to remove every bit of feathers or any other contami­

nants from the feces. Fres h collected fecal samples of each replicate were pooled mixed dried In 

forced air oven a t 60 °C for 48 h . allowed to equilibrate at room temperature and milled (t mm 

screen] before analYSis . Triplicate samples of feed and fecal maller were anaJyzed for ether ex­

tract according to AOAC (1990). Fecal nitrogen was separated from urtnary nitrogen by applying 

trtchloro-acetlc acid method according lo Jackobaon et aI. (1960). Dry matter dlgesubtllty was 

calculated according lo McDonald et aI. (1981) while digestibility of crude protein and ether ex­

tract was calculated according to Maynard et at. (1979). 

Statistlcal analysis : 

The dala were s taUsucally analyzed by anaJysls of variance using general linear model proce­

dure (GLMlln a w1ndow-based staUstlcaJ package program, BAS (1985). 
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RESULTS AND DISCUSSION 

Growth perlonnaDce : 

The average weight gain. feed Intake. and feed converSion ratio for the expertmental broilers 

fed on diets contained different levels of RP supplemented with commercial enzymes durtng the 

three stages of growth are presented tn Table 2. Body weight differed sIgnIficantly (P < 0.5) 

among lhe diets at the different growth per10ds due to Inclusion of RP In the diets at different 

levels (I5. 30 and 45%). However. the highest body weight was reported for the broilers fed the 

control diets followed by the t 5% RP·dlets and the lowest body weight was reported for the broil­

ers fed the 45% RP-dlets. 

The data showed that dur1ng the first two week of age (starter peI1od). average body gain slg­

nlflcanUy (P < 0.05) decreased In the broilers fed the diets contained RP at different levels. How­

ever. Inclusion of RP In Lhe diets at level 15% or 30% did not slgnlficanUy affect body gain at 

grower and finisher peI1ods. respectively compared to ti1e control group . Feeding the 45% RP­

diets slgnlfkanUy decreased the body gain In different peI10ds of the growth . Kratzer and Earl 

(1980) reported that some factors In nce polish and bran cause a reducUon of growth In chick­

ens . Sherif (2003) reported that body galn Improved on feedlng 10·20% RP-dlet In first 4 weeks 

of age while feeding a 30% RP-~Iet duI1ng the period from 4·6 weeks did not adversely affect 

body gain. 

Feed Intake was decreased by Increasing RP In the diets at different growth per10ds rTable 2). 

Feed Intake was not affected by InclUSion of RP In the broiler diets up to 30% In starter, 15% In 

the grower. and 30% In finisher diets. However: Inclusion of the RP In the diet at a level of 45% 

had slgntftcanUy (P< 0.05) decreased the feed Intake In different growth periods. Shcrlf (2003) 

reported that feed Intake of broilers fed 30% RP-dlet In first 4 weeks of age was not affected and 

Inclusion of RP In diet up to 40% did not Significantly affect feed lntake duling the penod from 4 

to 6 weeks. 

Regarding the feed conversion raUo, the present results revealed that Inclusion of rtce polish 

at levels of 15 and 30% did not slgnlficanUy affect the feed conversion ratio at the different pen­

ods of growth. However. feeding the broilers on the 45% RP-dtet slgntOcanUy (P < 0.05) Increased 

the feed conversion ratio (Table 21. Sherll(2003) reported that feed conversion raUo was not af­

fected by feeding the broilers on diets contained up to 40% RP. The results of the present study 

showed that decreased feed Intake with Increased R.P level in diets that could be due to de­

creased digestibility of nubients with Increasing the RP level In diets as Indicated by the results 

of detennlned digestibility rrable 4). 

The allover perionnance data revealed that body weight and weight gain decreased by feeding 
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RP-d\ets but feed consumption and feed conversion were not adversely affected by feeding 15% 

RP-d\ets . It was reported that feed Intake decreased due to decreased nutrient dlgesUblllty (Ra­

nade and RajmaDe. 1992; Leeson et aJ .. 1996; A.ug:elovtcova and Michalik. 1997). Also. our 

results are in accordance wtth the findings of Purushothaman et aI. (1989); Tiemoko (1992); 

JeshwanJ (1996) who reported non-significant dlrrerences In feed consumption and feed effiCien­

cy of birds fed rtce polish up to 30%. Similar findings were reported by Warren and P'arTeU 

(l990) . Also. Khan et aI. (2002; 2003) reported non-significant differences in feed consumpuon 

and feed efficiency of birds fed lice pollshlng at levels 15, 20 and 25%. In expertments with 

chicks. cereal grains have been replaced with nee bran. and It was found promising In certaJn 

subsUtuUons (Dafwang and Shwarmen. 1996; Kha111 et aI .• 1997a; b). Steyacrt ct aI. (l080) 

suggested that rice bran could be used up to 30% In mash for broilers. Tiemoko (1992) report­

ed that 30% nce bran In broiler diets replacing maJze slgnlflcanUy lmproved live weight gain. 

whereas feed conversion efficiency was unaffected. Also. Saeed (l998) reported Improved growth 

response In broilers fed rice polish. Moshad et aI. (2003) and Rabman et at. (2001S) reported 

that feed Intake and feed conversion effiCiency were Improved on abundant use of RP (35%) In 

diet for adding enzymes. which Imply that due to higher phytln phosphorous COncentration and 

NSP dedlned nulrienl uUlization with consequent reduced feed conversion emclency on RP diet. 

On contrary. Azam and Howllder (1998) reported that Incluston of RP In broiler 'dlets reduced 

feed Intake. growth rate and feed uUl1zation on eompaJison with diets without RP. The differenc­

es might be due to Inclusion level of r1ce polish . varlety of RP and supplementation of exogenous 

enzymes. 

The enzymes supplementaUon was reported to Improve growth rate in many studies (Mortu­

n.a et al .• 1993; Jamroz et aI .. 1995; Augelovtcova and M!calJ.k; 1997; 8Jswae et aI .• 1999; 

Swain and Jobrl 1999). These authors concluded that Improved. feed utJl1zaUon due to enzyme 

supplementaUon was responsible for the Increased live weight galn ln broUers on Similar levels of 

dietary nutrient concentration. Reported effects of enzyme supplementaUon on feed Intake 

ranged from no effect (Rltcher et aI., 1994; AdrlzaJ and Ohtaut 2002) to a decrease (Kadam et 

al .. 1991). while Ranade and RaJmane (1992). Leeson et al (1996) and Augelovicova and 

Michalik (l997). found increased feed intake due to increased nutrtent dtgestlbLUty. 

Digestibility : 

The effects of Inclusion of RP In the broiler diets on nulr1ent dlgesUbUJty of the com-rice 

polish based dIets are presented In Table 4 . The results Indicated that inclUSion of RP in the 

diets at a level of 15% did not slgnlflcanUy (P :> 0.05) affect the dry matter and fat dlgestJblllty. 
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However. Inclusion of RP at higher levels (30 and 45%) significantly d(\~rea-~ed the dry matter 

and fat diges tibility. Addluonally. protein digestibility was nol slgnlncanUy affected by (eedlng ei­

ther 15% or 30%-fu-' diets. Higher level (45%) of RP significantly (P < 0.05) decreased the digesti­

bility of dry maUer. protein and Cat. The tower dlgesublUty of nutrients due to high levels of rice 

polish could be attributed to some of anti-nutritional factors In RP. The presence of antinutrl­

tlonal factors In RP and its poor dlgestlbUtty further aggravate the feeding problem. leading to 

poor perfo rma.nce of broilers . The anUnulrlUonal compounds found In RP Include trypsin Inhlbl­

lors (Bcnedlto and Buber. 1978; Taahlso and lkegamJ, 1996). peps in Inhibitors (Mlt8Uda. et 

al .. 1977), hemaggIuUnlns (Benedlto and Barber. 1978). phytates. and an anUthlamlne factor 

(Lu et al ., 1991). However, activtty of these compounds Is relaUvely low a nd can be InacUvated 

by heat treatment (Lu et aI •• 1991). 

Coet and profit &.Dalyeie : 

Feed cost was redu ced due to Inclusion of RP In the broiler diets (Table 3) . [nclus lon of RP In 

diets up to 30% In broiler starter, grower and finisher dIets reduced the cost per kilogram weight 

galn and reduced the feed cost per kJlogram weight gain throughout the experimental period. 

SImilarly. (KhalU et aI., 1997b) found that use of rtce bran reduced feed cost per kJlogram 

weight gain. Also. Sherif (2003) reported that Inclusion of RP In brollt.: . dIets up to 30% 1m· 

proved the economic emclency. while 40% RP-dlet adversely affected economic effiCiency. 

Frolll the present study. It could be concluded that rtce polish can safely be used up to 15% 

level With additi on of enzymes mJ.xt.ure and had no adverse effect on pedol-mance. Based on re~ 

suits of weight gaJn . feed consumption. feed conversion ratio and feed cost per kg weight gain at 

different stages of the experiment, It could be concluded that rice polish should be not Included 

In starter diet and could be Included at levels of 15 and 30% In grower and finisher broiler diets. 

respectively. 
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