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ABSTRACT

This study was casried out o (nwestgate the effects of Incluston of different teue!s'oj
rice polish (RP) (n brollers diets supplemented with exngénous enzymes on growth per-
Jormance, nutrient digestibility and economic benefi. A tolal of 168 day-old broller
chicks (Cobb-500) were used (n thls study. The chicks were fed starter dlet (23% CP
and 3000 Keal ME/ Kg) for 4 days then randomly d(vided (nto 4 equal groups. each
with 3 equal replicates. Four isocaloric and isondrogenous starter dlets (23% CP and
3000 Keal ME/ Kg) were fed up to 2 weeks age. prower dlets (2)% CP and 3100 Keal
ME/ Kg) were fed up to 4 weeks age and finlsher diets (19% CP ond 3200 Kcal ME/
Kg) were fed up to 6 weeks age. The first dlet {contol was formulated without inclu-
ston of RP and the other three dlets were formulated with ncluson of RP at levels 15,
30 and 45% and supplemented with exogenous enzyme (Natuzyme) at a rate of 0.05%.
Chitks were randomly fed thelr respective dlets foc 6 weeks. Body welghl. welght galn
Jeed consumptlon and feed converston were measwred al 14, 28 and 42 days of age.
Digestibility of DM. CP. and EE were delermined using chromic oxide (0.3%). Average
Jeed cost/kg welght galn at each growth phase and the average feed cost/final total
welght galn were calculated

The results revealed that Inclusion @f RP (n broller starter diet up (o 30% did not ad-
versely affect the feed consumption and feed conversion ratip but decreased body gatn.
Inclision of RP Ln grower and fintsher diels at (evels of 15 and 30%, respectively did
not affect the growth performance parameters. inctusion of RP in broller diets at the
three periods of growth at a level of 45% adversely affected all of the growth perfor-
mance paramelers. The digestiblllty results indicated that inclusion of RP at a level of
15% did not significantly adverse the digestibil(ty of DM, CP, and EE. Inclusion of RP at
u level of 30% did no¢ significantly adverse the digestiblliy af CP. Howeuver, the 45%
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RP-diet decrensed the digestibitity of DM, CP, and EE. Also, the resulls (ndicated that
tnclusion of RP up to 30% significantly decreased the cost per Kg brotler. From the re-
sults of the present study, {t could be concluded thal rice pollsh could be included tn
the brotler diets up to 15% with supplementation of exogenous enzyme without adverse
affecting on the growth performance or the economic efficiency.

INTRODUCTION

Maize, wheat, barley. oals are the most commonly used energy-rich feed stulfs in convention-
al poultry diets. Bul thelr production in Asia. Africa. and Paclflc natlons has never been ade-
quate both for human consumpUon and industral use. Hence, there is a severe shortage of ce-
reals for use In poultry feeds. Similarly the cost of conventionally employed cereal grains,
vegetable oll meals/cakes and anlimal proteins are highly prohibftive and thelr supply {8 incon-
sistent. Therefore, there is a continuous search for some novel energy and proteln sources to
sustain the traditional poultry farming. Important by-products like broken rice, rice polish [RP).
rice bran and wheat bran obtained In the milling processes also serve as good sources of energy,
B-complex vitamins and trace munerals. Such feeds can be included at levels 10-20% in poultry
dlets; depending on the nutritive vaiue; and still malntain optimum growth. egg production, feed
conversion and health (Narharl et al., 1881; Mahbudb et al., 1888). Replacemnent of maize by
rice bran at 20% level bas no.any adverse effects on the performance of chicks (Eswaralah et
al., 1886). Among all of the edible grain byproducts, RP is avallable and cheap ingredient in
Egypt throughout the year and might be a partial alternative to maize In the diet of poultry.

Rice polish describes the second by-product remaining after processing the brown rice to give
white rice and ft constitutes about 10% of the paddy (Houston and Kohler, 1970). [t contains a
good contents of protein (13.20 to 17.13%b), fat (14.00 to 22.909). carbohydrate (16.10%), fiber
(9.50 to 13.20%), and vitamins and minerals (Vargasgonzales, 19895; Aljasser and Mustafa,
1668; Ambashankar and Chandrasekaran, 1998)]. Rice polish I8 characterized by its higher nu-
tdent contents and lower ant-nutritional factors like free (atty acids, saponin, hemaglutinins
and tanin (Barber and Barber, 1980). The voluminous nature of the RP and Its high phytate
phosphorus contents, which reduce the phosphorus and calcium availabllity when present in
the diel with {ncreasing amounts, are the two major constralnts for abundant use of RP in lieu of
graln In the diet. Due to the naturally occurring enzymatic activity and subsequent hydrolytic
rancidity that may occur rapidly In the RP after milling and continue during storage, so It is nec-
essary to stabilize the RP and Inactivale the Indigenous antinutritional factors just after milling
and before storage. Suppiementation with anloxidants or feeding fresh RP must be considered.
Exlensive studles had revealed that all the undesfrable factors are proteln ln nature. with the ex-
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ception of phytates and non-starch polysaccharides (NSP). Therclore. dictary supplementaton of
exogenous enzymes could improve utiiization of nutrents in RP [Lu ot al., 1881).

Rice polish contains NSP such as cellulose. xylose. arabtnose. and galactonic acid that are not
easlly digested by poultry. The ant-nutridonal effect of these NSP Is manifested by poor growth
accomplished by depressed nutrtent utlization (Annjson and Choct 1891). These NSPs cannot
be digested by the endogenous enzymes of poultry and can have ant-nutritive effects. Also. they
can bind Lo large amounts of water and 2s a result. the viscosity of {luids In the digestve tract I8
increased. The (ncreased viscosity causes prablems in the small Intestne bécause It reduces the
substrate-enzyme interaction. which reduces nutricnt avallability pasucularly fal (Damicke et
al.. 2000) and results in Increased amount of stitky droppings (Pettersaoo et al.. 1980} Their
adverse effects can be overcomed by dielary suppiementation of exogenous enzymes (Badford
1888). Enzymes have becn approved for use in poultry dlets because they are natural fermented
productls and. therefore. will not create a detrimenta) effect on the animal as wel! as on consu-
mers. The use of enzymes In poultry feeds has predominantly been related to the hydrolysis of fi-
per or non-starch polysaccharide (NSP) (racUons iIn cereal graing. Therefore. the present study
wag designed to Investgate the cffecls of using graded levels of RP with exogenous énzyme sup-
plementaton {n Lhe broller diets on growth performance, nutrent digestibility, and economic
coats.

MATERIALS AND METHODS
Birds, managemcut and diets:

On¢ hundred sixty elght one-day-old Cobb broller chicks obtained from a local commerclal
hatchery were used in this study. Chicks were fed Lhe conurol diet for the Nrst 4 days. On day 5,
the chicks were weighed individually and randomly sliocated to four treatment groups. Threc
replicale groups of 14 chicks with nearly simjlar inltal weight were assigned to each of the four
treatments. The chicks were reared In house pens with wood shavings litter. Fecd and water
were avallable at all Umes. Rice polish wag obtained from a local rice mill and analyzed for crude
proteln: ether extract and crude ber according Lo AOAC (1890). Four isocaloric and isonlroge-
nous dlets were formulaied to meet or slightly exceed the nutrient requirements of broller chick-
ens (NRC. 1894) and the recommendation for Cobb broller chitks. The dietary treatments con-
sisted of one conuol and other three experimental dlets In which RP was included at rate of 15.
30 or 45 % of he stafter. grawer and fAntsher diets (Table 1). Starter diels 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™) used Ln this trla) was the commercial powder prep-
aration, Natuzyme™ (Bloprotonn Pty Lid, Australia) product contains cellulase, xylanase. j-

glucanase, a-amylase. pectinase, protease and phytase.

Data collection and calculation:

Body weight was determined al 14, 28 and 42 days of age. Welght gain, feed consumption
and feed conversion ratios were measured for Lthe same periods. Feed cost/ton was calculated by
multiplying price/ton (in Egyptian Pound) of feed ingredient by percent of inclusion the Ingred{-
ent in the diet divided by 100. Average feed cost of welght gain at each growth phase was calcu-
laled by muiliplying the average feed consurmption (kg) by the average feed cost/kg of Lhe feed at
the same phase. Average feed cost/kg we(ght gain at each growth phase was calculated by divid-
ing the average feed cost of welght gain by average weight galn in kg of the same phase. Average
feed cosi/final tolal welght gain was calculated by summation of feed cost/weight gain at the
three growth phases. Average feed cost/final kg weight gain waa calculated by dividing the aver-
age feed cost/final total weight by average final welght galn in kg.

Digestibility :

For determination of apparent nutient digestibility, chromic oxide was Included at 0.3% of
the diet as indicator. At 42 days of age. three birds per replicate were kept on a plastic sheet
placed over the bedding materlals. Birds were fed the dlet for 5§ days as adaptation period fol-
lowed by 5 days, during which representatve samples of fresh fecal matter were collected separ-
ately for each replicate. Efforts were made to remove every blt of feathers or any other contami-
nants from the feces. Fresh collected fecal samples of each replicate were pooled mixed dried in
forced air oven at 60 °C for 48 h, allowed to equilibrate at room temperature and milled (1 mm
screen) before analysis. Triplicate samples of feed and fecal matter were analyzed for ether ex-
tract according to AQAC (1880). Fecal nitrogen was separated from urinary nitrogen by applying
trichloro-acetic acid method according to Jackobson et al. (1860). Dry matler digestibility was
calculated according to McDonald et al. (1881) while digestibility of crude protein and ether ex-
tract was calculated according to Maynard et al. (1879).

Statistical analysis :

The dala were slatistically analyzed by analysis of varlance using general iinear model proce-
dure (GLM) in a window-based statistical package program, 8AS (1085).
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RESULTS AND DISCUSSION

Growth performance :

The average welght gain. feed Intake, and (eed conversion ratio for the experimental brollers
fed on diets conlalned different levels of RP supplemented with commercia) enzymes during the
three stages of growth are presented in Table 2. Body weight differed sigrificanty (P < 0.5)
among the dicts at the different growth perfods due to inclusion of RP in the dlets at difTerent
Jevels (15. 30 and 45%). However. (he highest body weight was reported for the brollers fed the
control dfets followed by the 159 RP-diets and the lowest body welght waa reported for the broll-
ers fed the 45% RP-dfets. '

The dala showed {hat during (be fitst two week ol age (starter perlod). average body gain slig-
nificantly (P < 0.05) decreased in the brollers fed the dlets contained RP at different levels. How-
ever, incluslon of RP (n Lhe diets at level 15% ar 30% did not significantly affect body galn al
grower and Nnisher perfods, respectively compared to the cantrol group. Feeding the 45% RP-
diets significantly decreased the body gain (n different perlods of the growth. Kratzer and Eart
(1980} reported that some factors n rice pollsh and bran cause a reducton of growth In chick-
ens. Sherif (2003) reported that body gain Improved on (eedlng 10-20% RP-diet in first 4 weeks
of age while feeding a 30% RP-dlet during the perlod from 4-6 weeka did not adversely affect
body galn.

Feed Intake was decreased by increasing RP (n the dfets at different growth periods (Table 2}.
Feed Intake was not affected by incluslon of RP in the broller dlets up to 30% in stacter. 15% (n
the grower. and 30% in finlsher dlets. However: Inclusion of the RP In the diel at a level of 45%
had sign(icanty (P< 0.05) decreased the feed intake in different growth periods. Sherlf (2003)
reported that feed intake of brotlers fed 30% RP-dlet in first 4 weeks of age was not aflected and
Inctuslon of RP in diet up to 40% dld not significantly affect feed (ntake during the perod from 4
to 6 weeks.

Regarding the feed conversion ratlo. the present results revealed that inclusion of rice polish
at levels of 15 and 30% did not significanlly aflect the feed conversion ratio at the different pert-
ods of growth. However, feeding the brollers on the 45% RP-dlet signfficantly (P < 0.05) increased
the feed converslon ratio (Table 2). Sherlf (2003) reported that {eed conversion ratio was not af-
fected by feeding the broilers on diets contained up 1o 40% RP. The results of the present study
showed that decrcased feed Intake with increased RP level In dfets that covld be due 10 de-
creased digestbility of nutrients with increasing the RP level in diets as indicated by the results
of determined digestibiity (Table 4).

The allover performance data revealed that body welght and welght gain decreased by feeding
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RP-diets bul feed consumption and feed conversion were not adversely aflected by leeding 15%
RP-dlets. 1L was reporiad that feed Intake decreased due Lo decreased nutrient digestibllity (Ra-
nade and Rajmane, 1962; Leeson et al., 1998; Augelovicova and Michallk, 1997). Also. our
results are in accordance with the Ondings of Purushothaman et al. (1B8D); 'I‘iémoko (1902);
Jeshwani (1806) who reporied non-significant dlfferences In feed consumptﬁon‘ and feed efficlen-
¢y of birds fed rice polish up to 30%. Simiiar (indings were reported by Warren and Farrell
(1990). Also, Khan et al. (2002; 2003) reported non-significant differences in feed consumption
and feed elflctency of blrds fed rice polishing at levels 15, 20 and 25%. [n experiments with
chicks. cereal grains have been replaced with rice bran. and It was found promising in certain
substitulions (Dafwang and Shwarmen, 1008; Khalil et al,, 18687a; b), Steyaert et al, (1888)
suggested that rice bran could be used up to 30% in mash for brollers. Tiemoko (1862) report-
ed that 30% rice bran in broiler diets replacing maize significantly improved ltve weight gain.
whereas feed conversion efficiency was unaflecled. Also, Saeed (1888) reported Improved growth
response in broilers fed rice polish. Moshad et al. (2003) and Rahman et al. (2008) reported
that feed Intake and feed conversion efliclency were Improved on abundant use of RP [35%) In
diet for adding enzymes, which imply thal due to higher phytin phosphorous concentratlon and
NSP declined nutrent utlizalon with consegquent reduced feed conversion efficiency on RP diet,
On contrary, Azam and Howlider (1888) reported that inclusion of RP in brotler ‘'diets reduced
feed intake, growlh rate and feed utllzaton on comparisoq with diets without RP. The differenc-
es might be due to Inclusion level of rice polish, varlety of RP and supplementation of exogenous
enzymes.

The enrymes suppiementation was reported to lmprove growth rate in many studles (Morku-
nas et al,, 1993; Jamroz et al., 1995; Augelovicova and Micalik; 1997; Blswas et al., 1999;
Swain and Jolhri 1998]. These authors concluded that improved feed utdlization due to enzyme
supplementation was responsible for the Increased live weight galn in brollers on similar levels of
dietary nutrient concentration. Reported eflects of enzyme supplementation on feed intalke
ranged from no effect (Ritcher ot al., 1894; Adrizal and Ohtani 2002) to a decrease (KEadam et
al., 1601}, while Ranade and Rajmane (1602), Leeson et al (1006} and Augelovicova and
Michalik (1997), found increased feed intake due to increased nutrient digesiibility.

Digestibility :

The effects of inclusion of RP {n the broller diets on nutrent digestibllity of the comn-rice
polish based diets are presented in Table 4. The results indicated that inclusion of RP in the
dlets at a level of 15% did not significantly (P > 0.05) affect the dry matter and fat digesUbility.
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However, inciusion of RP at higher levels (30 and 459%) significantly drtres sed the dry matter
and fat digestibility. Additonally. prolein digestibility was not significantly allected by fceding cf-
ther 15% or 30%%-&r dlets. Higher level (45%) of RP significanUy (P < 0.035) decreased the glgesu-
bidity of dry matter, proiein and fal. The lower digesubllity of nutrients due 10 high levels of rice
pollsh could be attributed to some of ant-nulritlonal faclors {n RP. The presence of antnutsi-
tional factors in RP and (is poor digestbility further aggravate the feeding problem. leading o
poor per(ormance of brotlers. The antnutrtonal compounds found in RP include trypsin Inhibi-
tors (Benedito and Harber, 1878: Taahlro and Ikegami, 1806} pepsin inhibitors (Mitsuda ct
al., 1977). hemagglutinins (Benedito and Barber. 1978). phylales, and an anuUthiamine factor
(Lu et al., 1991). However, acUvity of these cornpounds {38 relatively low and can be inactivated
by heat treatment (Lu et al., 1801). ‘

Cost and profit analyala:

Feed cost was reduced due Lo Incluslon of RP In the brolier diets (Table 3). [nclusion of RP in
diets up Lo 30% n broller starter, grower and (nlsher dlets ceduced the cost per kilogram welght
gain and reduced the feed cost per klogram welght gain throughout the experimental period.
Similarly. ([Kballl et al., 1887b) found that use of rice bran reduced feed cost per kilogram
welght gain. Also, Sherif (2003) reported that Inclusion of RP In broHcr diets up to 30% Im-
proved the economic efficlency. while 40% RP-dlet adversely affected economitce efficiency.

Froni the present study. it could be concluded that rice polish can safely be used up to 15%
level with addiyon of enzymes mixiure and had no adverse eflect on perfonnance. Based on re-
sults of weight gasn, feed consumption, (eed conversion rato and feed cost per kg weight galn at
different stages of the experiment. It could be concluded that rice polish shoutd be not included
in starter diet and could be Included at levels of 15 and 30% in grower and finisher brofler diets.
respectively.
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Table [1) Ingredient and calculated composition of corn-rice polish based diets supplemented with exogenous enzyme g
( Natuzyme™), §
Ingredient 8tarter diets Grower diets Finigher diets 2
Control 15% RP 30%RP 45%RP Control 15% RP 30%RP 45%RP Control 1S%RF 30%RP 45%RP :
5
Yellow corn, ground 56.65 43.0 29.75 154 60.41 45.6 32.2 20.15 64.5 50.0 37 247 =
Rice polish 0.0 15.0 30.0 45.0 Q.0 15.0 30.0 45.0 Q0.0 15.0 30 45.0 5
Soybean meal 29.6 27.4 25.0 230 25.0 252 22.8 17.4 20.0 19.8 17.30 120 i
Com gluten meal §.91 6.0 6.55 6.75 5.10 4.0 4.6 6.75 5.0 4.0 4.20 6735
Fish meal 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Soybean oil 1.50 2.0 2.2 29 2.60 3.5 3.8 3.7 3.50 4.3 4.6 4.5
Lysme-HCY, 78% 0.16 0.25 0.25 0.30 0.26 0.25 0.30 0.35 0.27 0.25 0.40 0.40
DL-Methionine, 98% 0.13 0.15 0.15 0.15 0.13 0.15 0.16 0.15 0.13 0.15 0.16 0.15
Limestone 1.20 20 2.40 2.80 1.20 2.0 2.44 2.8 1.30 2.0 2.50 2.8
Dicalctum phosphate 1.20 0.50 0.0 0.0 1.60 0.60 0.0 0.0 1.60 0.80 0.14 0.0
Vit. & minernl premix! 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
NacCl 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Choline chloride, S50% 0.05 0.05 0.05 0.05 0.0S 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Natuzyme 0.0 0.05 0.05 0.05 0.05 0.05 0.05 a.05 0.5 0.05 Q.05 0.05
Price/ton(Egyptian £)7 1924 1842 1750 1678 1948 1857 1775 1691 1959 18677 1789 1705
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Table (1) continued :

Calcnlated
Starter diats Growar dicta Piniaher dlets
composition?
Covtrol  15%RP J0%RP 45%RP Control  ]T%RP 30%RP  45%RP Control  1S%RP  30%RP  35% RP
ME, Kcal/kg 3011 3007 3004 3002 3107 3107 307 3108 3208 3202 3205 3212
CP, % 2.0 2298 230 23.0 05 210 21.16 210 19.0 19.0 19.0 190
EE, % 4.23 6.07 7.65 9.67 5.36 7.57 923 10.53 6.13 8.43 10. t 11.4
CF. % 3.36 3.41 3.96 a.52 313 39 135 326 2.89 1.04 ale 3.02
Ca, % 1.12 122 1.22 1.37 1.21 1.21 1.23 1.35 .72 1.27 1.27 1.33
Totel P, % 0.67 0.75 0.76 0.91 0.71 068 075 049 0.69 0.71 "0.75 0.87
Lysine, % 1.38 1.42 1.3% 1.4Q 1.32 L.34 1.35 1.29 1.19 1.19 1.28 119
Methionine, % 0.58 Q.60 0.60 0.60 0.35 0.35 0.57 0.57 0.52 0.53 0.53 0.55

1 provide per kg dict: vitagin A (palmitete), 12,000 TU; vitamin D {cholecalciferel, 2,500 [U; vitamin E (o-tocophersl) 12 mg; itamin Ki (menadione), 2.3 mg,

vitsmuin Bi, 1.2 mg vitamin B2, 6 mg panmthenic acid, 12 mg folic add, 1.2 mg, niacin, 36 mg pyridoxine, 2 mg; vitamin B, 001 mg biotda. 006

mg: , Choline, 300 my; iron, 36 mg copper. 5 mg manganese, 72 mg xinc, 60 mg, iodine, 0.45 mg.; scleniom, 0.12 mg

? Ayernge prices { Egypuian pound/ton) prevalling at lime of the experiment, ycllow comn, 1450; rice polish, B50; soybcan meal(44 %}, 1730 comn ghirein
meal (60%), Z700; fish meal (65%), 7300; soybean oll, 4300; L-tyaane HCL {T8%],12000; DI-methionine (38%), 2100¢; Dicalcium phosphate, 310D; v.tamir.

& mineral premir, 56000; NaC* | 75; chloine chlonde(50%4, 6000, Natuzyme, 0009,
3 Cabculated aceprding Lo ieed composition tobles NRC (1994).
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Table {2) : Effect of rice polish inclusion level in broiler diets supplemented with ¢nzymes (Natuzyme] on growth performance of

broler chicens.

Diatary treztments

Contrpl 15% RP a0% RP 45% RP
Btarter poriod (5-14 days)
Initial Body weight, g 10566 +3.3 104 x 251 108.66 £ 2.3 109 * 2.64
Average body wright, g 325157 265 + 5,770 285+ 7.6b 258.33 * 6.6¢
Average wright gain, g/day 24 37 £0.32s 21.22+0.73® 19.59 20,718 16.59 £ 0.57¢
Average feed consumption, g/day 3581 1.7 32.14 £ ].3= 31.291 1.5 2835+ 1.1v
Average fecd conversion ratio 1.47 £ 0.03b 1.5 0.02v 1.6 £ 0,07 L.7L £ 0.05+
Grower Period {14-28 days}
Average body weight, g 1021.66 + 33.20 960 £ 1 1.5 781.67 + 8.8v 705 £ 12.6¢
Avernge weight gain, g/day 49 76 + 2.6% 47.520.71= 35,47 Q. 120 31.9*0.83
Average feed consumption, g/day RA.26 2 2.8 B &4 £ 2 6 6921 22T 66.38 £ 2.5¢
Average feed conversion 1.77 £ 0.009® 1.82 £).02% 1.55 % 0.03a 2,08 £ 0.06~
Finiahor Perlod (2842 daya)
Average body weight, g 1828.33 £ 18,7+ 1718 £ 26,1t 1482.33 £ 11.86¢ 1277.33 ¢ 51.9¢
Average weight gain, g/day 57.62 % 3.3 54,14 £ 2.2« 50.04 £ 1.2 40.88 £ 2.8>
Average feed consumption, g/day 126 5223 2s 121.45 £ 2.8 117 £ 3.7k 111.5+ 52>
Average feed conversion 2.210.08 2.24 =) O07v 2.34 £ Q.06 273 £ .05
Allover pecformance
Average final body weight, g 1828.33 £ 18.7 1718 £ 2610 148233 % 11.86¢ 1277.33 £ 51 .9
Average total weight gain, g 1722.66 £ 21,42 1614 £24.5b 1373.66 £ 10.73¢ 1168.33 £ 51 .99

Aversgr total feed consumption, g
Average feed conversion ratio

3329.33295.4
1.93 £ 0.06¢

320233 £ 55.4=

1.98 £ 0.02¢

2888.66 z 39.5*
2.120.01r

2745.66 + 128.3>
23512005

< Means in the same rows with different superscripts are significantly different (P < 0.05)
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Takle (3] : £/leo of rice polich inchuion vl in broiler dicts supplemenied with enzymes (Nahuzyme ) on sconomic cog! of prodectian.

Distary treatmeont

P 15% R~ % Ric= 45% Wes
polish potian pollat

Btarter period (B-14 duyj
Aw=ruge weight BRin, g 1823 8 191285 M6 e 14923325
Aversge feod CORSUmMpPLOR, g 322332255 Fl oS EELY 281 6T & 24 5= 23503 215 4w
Avcrage feed com of weight galn [Egypuan 4 0.6 1 00w 0 533 ¢ Qudapes D483 & D043 0.428 & 0003
Aerage feed contf iy body gaan 1833023 1T 0 LG 2TAED1S 287 £03]
Crower perisd [14-28 day)
Average wcight goln it il D2 G654 & 10 494 66 = LET 42566 & | ] 6™
Average foed consumption 173566 k24 12 1213 e 0o 99 179 §19.33 2 JeAGe
Average feed coat of weight gain 2,43 &0 DAs 2.2% 4 0.07 1.72 £ 0.05* L5720
Aversge [sed cost flg weight gain 34T 8078 1390017 345 ¢ 014 351006
Finishar pariod (2842 day)
Average weight gauin, g B0 6 1 46 48 T4 66 & 412 TOOES £ 173 57231 % 6
Average foed conmumption 177130 4] o= 1700, X3 £51. 45+ 1638 156 4= 156] 45 3%
Average be=d coal of weight gain 4T w 0] 4 10T &0, | 2 .95 = O 10 2660 1M
Average feed cos/ g weight gaun (Egyptian £ 430 £ 0,00 41930, 16 418011 465 2 008
Allonrer omt
Averape foed oot fnal el el gl [Ty e 0 f.5 & 0] fe 5960 £ 0 10 5.14 £ 0.0 466 020
Average feed oot/ by wel ght gadn (Bgyvasiom ) LTI w0, i hd e gt 374 #0057 B Py

e flenny in the same rows with dilffaresd sepsmeripis ar slipaifleenthy diffsreat [ < 0.03]

paipyan T L 9 ubwos "l W

L



‘0 ‘PN ‘337 ‘DANOSUDY

200Z ‘T 'ON ‘XTI "10A

Table (4) : Effect of rice polish level inclusion in broiler dicts supplemented with enzymes (Natuzyme) on nutrient digestibility.

Nuotrient digestibility, %

Dietary treatments

15% Rice 30% Rice 45% Rice
Control
polish polish polish
Dry matter 76.93 £1.262 74.90 £1.39- 70.83 x0.93® 67.0 £0.91¢
Crude protein 79.13 21.44s 78.53 £2 3 ]ab 77.07 £1,9]1® 72.5 £1.62v
Ether extract 82.10 £1.57= 80.15 +.78#=> 76.34 +1.38% 71.66 £1 86¢

»* Means {n the same rows with different superscripts are significantly different (P < 0.0§)
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