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ABSTRACT

The present study was carried out to investigate the effect of using rice
polishings (RP) in broiler diets on the performance of chicks. Five levels of RP (0.0,
10, 20, 30 or 40%) were used in five starter and five grower diets. All experimental
diets were used with or without phytase supplementation (0.0 or 0.4 kg/ton feed). The
experimental diets were isoenergetic-isonitrogenous (the starter diets contained ME of
about 3200 kcal/kg and CP of about 23%, whereas, the grower diets had ME of about
3100 keal’kg and CP of about 20%). Three hundred and thirty, one-day-old, broiler-
type Hubbard chicks were randomly divided into ten equal experimental groups of 3
replications each. The chicks were fed the starter diets ad libitum up to 21 day-old,
then they were switched to the grower dists from 22 to 42 days of age.

The criteria of response were live body weight, weight gain, feed intake, feed
conversion ratio, mortality rate, carcass traits, nutrients digestibility, some biood
constituents (plasma glucose, total protein, total lipids, cholesterol and inorganic
phosphorus) and economic efficiency. The obfained results can be summarized as
follows: - Using RP in broiler diets up to 40% improved the economic efficiency and
did not affect carcass fraits, nutrients digestibility, mortality rate or blood parameters of
chicks. However, when RP was added at inclusicn rate of 40% of the diet, both
marketing live body weight and feed intake of broiler chicks were significantly
depressed but the feed conversion ratio was not affected. Supplementation of the
diets with phytase significantly increased the body weight of chicks, body weight gain,
feed intake and improved the feed conversion ratio. However, enzyme
supplementation had rno effect on carcass traits, nutrients digestibility and blood
constituents in chicks, or on the economic efficiency of the experimental diets. From
the previous resuits, it can be concluded that rice polishings can be used up to 30% of
the corn-soybean broiler diets by which good results of broiler performance, carcass
traits and economic efficiericy can be obtained. Supplementation of the diets with
phytase significantly improved the performance of broiler chicks.

Keywords: rice polishings, phytase, broiler perfformance.

INTRODUCTION

Several rice by-products are produced during the processing of rice
seeds and include broken rice, rice polishings, rice bran and rice hulls, which
are usually used in animal and poultry feeding. The term ‘rice polishings’ is
used to describe the second by-product remaining after processing of brown
rice to give white rice.

Rice polishings are commonly used in poultry diets in many countries
mainly in the Far East and South-East Asia. Many authors used rice by-
products in poultry diets. Some of them tested rice polishings in laying hen
diets (EI-Ghamry et al., 1997; El-Mallah et al,, 2000). Ei-Mallah et al. (2000)
used rice polishings in laying hen diets instead of yellow corn at replacement
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levels of 0, 25, 50 or 100%. They concluded that yellow corn of laying hen
diets can be replaced by rice polishings at a replacement ratio of 25% (15%
of the diet) without adverse effect on the performance for egg production or
feed conversion. Other investigators used rice polishings in broiler diets (Ali
and Leeson, 1995; Ali et al,, 1995; Thakur and Pradhan, 1995; Dafwang and
Shwarmen, 1996; Azam and Howlider, 1998 and Khalique et al., 2003). Azam
and Howtlider (1998) used autoclaved and non-autoclaved parboiled rice
polish in broiler diets. They reported that inclusion of rice p olishings in the
diets decreased the feed intake and feed utilization and reduced the growth
rate of broilers compared with their counterparts on controt diet. Khalique et
al. (2003) stated that defatted rice polishings can be effectively used in broiler
diets at 20% level. The feeding cost in pouitry production is considered to be
the most expensive item. The price of yellow corn or soybean meal is higher
than that of rice polishings. However, diets containing high levels of rice
polishings are generally dusty and tended to stick to the beak of the chicks. In
addition, most of the total phospharus of rice polishings is existed in the
phytate form.

Under normal dietary conditions, phytate phosphorus is either
unavailable to, or poorly utilized by, poultry due to insufficient quantities of
endogenous avian phytase. in general, the proportion of phytate phosphorus
varies from 60 to 80% of the total phosphorus in plant feedstuffs (Ravindran
et al, 1995). Rice polishings have about 89% of its total phosphorus in
phytate form (Nelson et al, 1968). The high concentration of phytic acid in
rice polishings has a negative influence on the solubility of proteins and the
function of pepsine (Pallauf and Rimbach, 1995). Phytate complexes with
various minerals, protein, lipids (Cosgrove, 1966) and starch (Thompson and
Yoon, 1984). There is considerable interest in improving the phosphorus
availability in plant diets, primarily as a means of reducing phosphorus
pollution. Phytase enzyme is widely used in poultry diets to increase
phosphorus availability.

_ This experiment aimed to study the effect of graded levels of rice
polishings with or without phytase supplementation (RONOZYME) on broiler
performance, carcass ftraits, digestibility of nutrients, and some blood
constituents.

MATERIALS AND METHODS

The present study was carried out (during April and May 2003) at the
Agricultural E xperiments and Researches Station, Poultry Production Farm,
Faculty of Agriculture, Mansoura University, Egypt.

Birds and diets:

Three hundred and thirty, one-day-old unsexed Hubbard broiter
chicks, were used in this study. The chicks were randomly divided into ten
equal experimental groups, of 3 equal replications each, and each replicate
served as an experimental unit. These experimental chicks were raised in an
open-sided house, equipped with conventional wire-floored brooding and
rearing b atteries. T he chicks were kept in the brooding b atteries up to 21
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days of age, then they were transferred to the rearing batteries until the
conclusion of the experiment at 42 days of age. Ten-starter or grower diets
containing rice polishings (RP) at levels of 0.0, 10, 20, 30 or 40%,
suppiemented with two leveis (0.0 or 0.4kg/ton feed) of phytase enzyme were
formulated and used. The enzyme used in this study (Phytase 2500 FYT/g;
IUB No. 3.1.3.26.) having the trade name RONOZYME, is in the form of a dry
stabilized powder, manufactured by Novo Nordisk, Denmark. The
experimental diets were isoenergetic-isonitrogenous (the starter diets contain
about 3200 kcal ME/kg and CP of about 23%, however, the grower diets
Contain about 3100 kcal ME/kg and CP of about 20%). The chicks were fed
the starter diets up to 21 day-old, then the birds were switched to grower
diets from 22 to 42 days of age. Diet formulation was performed on the basis
of the tabulated data of nutrient composition of feed ingredients published by
NRC (1994). Composition and chemical analysis of the experimental diets
are presented in Table 1. The chicks had a free excess feed and water
throughout the experimental period.

Performance of chicks:

The following criteria were used to evaluate the performance of
broiler chicks: live body weight, body weight gain, feed intake and feed
conversion ratio as well as total mortality and net profit per kg gain, during the
whole experimental period (0-42 days of age). The chicks were individually
weighed weekly, whereas, weekly feed intake, body weight gain, and feed
conversion were determined on a replicate group basis. Mortality was
recorded daily. Net profit per kg gain was calculated as price of kg gain minus
feed cost per kg gain. Cost per kg diet (Table 1) and values of feed
conversion for the three replicates of each dietary treatment were used to
calculate the feed cost per kg gain.

Digestibility trials:

During the 6™ week of age, digestibility trials were corducted for
evaluating the digestibility coefficients of nutrients of the grower experimental
diets. Five birds were selected from each treatment on the basis of average
body weight, kept in a2 separate growing battery fitted with galvanized metal
trays and fed their respective experimental diet for a period of two days to
allow the birds to become adjusted to cages. The excreta were quantitatively
collected for a 3-day period, during which feed consumption data were also
recorded. Excreta samples were taken, immediately dried and kept for later
analysis. The proximate analyses for the experimental diets and dried excreta
were determined according to A.O.A.C. (1984). In order to estimate protein
digestibility, fractions of fecal and urinary nitrogen in the excreta were
chemically separated according to the method of Jakobsen et al. (1960). The
percent of urinary organic matter was calculated by multiplying the
percentage of urinary nitrogen by the factor 2.62 (Abou-Raya and Galal,
1971): Digestibility coefficients were calculated for dry matter (DM), organic
matter (OM), crude protein (CP), Ether extract (EE), crude fiber (CF), and
nitrogen free extract (NFE). Percentages of nitrogen and ash retention were
also calculated. '
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Table 1: Chemical composition of the experimental diets

Starter diets” ____Grower diets*
Ingredients % Rice polishing levels Rice polishi_ng levels
0 10 20 30 40 0 10 20 30 40

Yellow comn | 60.45 | 52.00 | 42.93 | 34.55 | 26.30 | 68.30 | 59.58 | 51.35 | 42.72 | 34.32
fz,’fea" meal, { 1500| 950 | 7.00 | 573 | 470 |10.35| 7.50 | 7.30 | 520 | 3.90
Fishmeal 72% ] 1801 140 ] 740 ] 100 1 100 | = | = | = [ = | =
g‘;;"lgs'gf,z" 16.90 | 18.10 | 19.10 { 19.80 | 19.80 | 14.00 | 15.00 | 14.70 | 15.40 | 15.60
Wheatbran | 2.75 | 2.85 | 340 | 2.75 | 2.00 | 3.25 | 3.77 | 2.50 | 2.60 | 2.00
Rice polishing |- _|10,00 | 20.00 | 30.00 | 40.00 | — | 10.00 | 20.00 | 30.00 | 40.00
Sunflower ol | 1.70 | 1.70 | 1.70 | 1.70 | 1.70 | — —

Dicaium P~ 1 190 | 1.90 | 1.00 | 1.0 | 1.90 | 1.60 | 1.60 | 1.60 | 160 | 1.60

-—— — po—,y

Limestone 150 150 | 150 1 3.50 ] 1.50 1 1.50 | 1.50 | 150 | 150 | 1.50
Common salt_ | 0.30 ] 0.30 ] 0.30 1 0.30 | 0.30 | 0.30 | 0.30 ] 0.30 ] 0.30 ] 0.30
Vr'; rﬁ‘i :’“" 030 | 030 | 030 | 030 | 0.30 | 0.30 | 0.30 { 0.30 | 0.20 | 0.30

DL-methionine | 0.05 | 0.05 ; 0.07 | 0.07 | 0.10 - 002 | 0.02 | 005 § 0.05
L-lysine HC! 0.35 ] 040 | 040 | 0.40 [ 040 | 040 { 043 | 043 | 043 | 0.43
Total 100 { 100 100 100 | 100 100 | 100 [ 100 | 100 100
Calculated analysis (air dry basis)
ME; kcalkg 3197 | 3202 | 3197 [ 3202 | 3203 | 3100 | 3100 ; 3101 | 3101 { 3101
Crude protein; % | 23.07 | 23.01 | 23.07 | 23.07 { 23.03 | 20.03 | 20.00 [ 20.05 { 20.06 | 20.04
C/P ratio 138.6] 139.2 | 138.6 | 138.8 [ 139.1 1 154.8 | 155.0 | 154.7 | 154.6 | 154.7
Etherextract, % | 4.78 | 553 { 6.31 | 7.04 | 7.79 | 313 | 391 | 465 | 542 | 6.19
Crude fiber;% { 270 | 278 | 2.89 | 296 | 3.03 | 277 | 286 | 293 | 3.01 | 3.09
Calcium, % 1.08 1 107 | 1.06 | 1.05 | 1.05 | 097 | 097 [ 0.97 | 097 | 0.96

Total P; % 0751084 {1 094 | 103 | 112 | 067 | 0.76 | 0.85 | 0.95 | 105
Av. P; % 046 { 045 | 045 | 045 | 046 | 038 | 0.38 | 0.38 | 0.39 | 0.39
Lysine: % 112 | 113 | 1.11 | 1.09 | 1.09 | 1.02 | 1.02 | 1.04 | 103 | 1.03

Methionine: % | 0.53 | 0.53 | 0.56 | 0.56 | 0.59 | 0.40 | 0.43 | 0.43 | 046 | 0.46

Meth.&Cyst.;% { 0.93 1 092 | 093 [ 092 | 094 | 0.76 | 0.77 | 0.76 | 0.78 | 0.77

Determined analysis (on dry matter basis)

Moisture: % 9.23 [ 942 | 929 | 938 | 944 | 970 | 956 | 948 | 963 | 9.72

Dry matter; % | 90.77 | 90.58 | 90.71 | 90.62 | 90.56 | 90.30 | 90.44 | 90.52 | 90.37 | 90.28

Crude pratein; % | 25.47 | 25.52 | 25.39 | 25.35 [ 25.30 | 22.27 1 22.09 | 22.22 | 22.15 | 22.25

Etherextract. % | 5.31 | 596 | 692 | 7.71 | 830 | 342 | 423 | 498 | 598 | 6.77

Crude fiber: % | 3.15 | 299 | 3.23 | 333 | 344 ! 314 | 3.25 | 343 | 349 | 3.39

Ash; % 6.73 | 643 | 661 | 6.54 | 650 { 6.35 | 629 | 642 | 660 | 6.46

NFE; % 59.34 | 59.10 | 57.85 | 57.07 | 56.46 | 64.82 | 64.14 | 62.95 | 61.78 | 61.13

g:jﬁ‘ié!‘?., 152 [ 148 | 141 | 135 [ 131 | 1.31 | 126 | 122 | 1.8 | 113

*: All starter and growﬁ'i‘en were used without or with phytase suppiementation (0.4
kg/ton diet).

“**: Each 3 Kg premix contain: Vit. A 12000000 L.U.; Vit. D, 2500000 L.U.; Vit. E 10g; Vit. K
2.8g; Vit. B; 5g; Vit. B¢ 1.5g; Vit. B,z 10 mg; Biotin 50 mg; Folic acid 1g; Nicotinic acid 30
mg; Pantothenic acid 10 g; Antioxidant 10g; Mn 80g; Cu 10g; Zn 55g; Fe 33g; | 1g; Co
250 mg; Se 150 mg.

***: Calcuiated according to the prevailing market prices of feed ingredients during the

experimental period.

Carcass traits:

' Atthe end of the experiment (42 day-old), five birds were selected
from each treatment on the basis of average weight, and immediately
sacrificed by decapitation. Then, their carcasses were scalded, feather-
plucked and eviscerated. Procedures of cleaning out and excising of the
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abdominal fat contents were performed on hot carcasses. The abdominal fat
includes the adipose tissues surrounding the gizzard and the bursa of
Fabricius and cloaca. Records on individual weights of eviscerated carcass
and edible organs (heart, liver without gall bladder and skinned empty
gizzard) were maintained. Total edibie parts were calculated as eviscerated
carcass plus giblets. All measurements of carcasses and components were
expressed as relative weights.

Blood constituents:

Blood sampies were collected in heparinized tubes, by puncturing the
wing veins of five birds from each treatment at the end of the experiment (42
days of age). Then, plasma were separated by centrifugation and stored at ~
20 °C for later analysis. Individual plasma samples were analyzed, using
commercial kits, for determination of glucose, total proteins, total lipids,
cholesterol, and inorganic p hosphorus a ccording to the m ethods of T rinder
(1969), Henry (1964), Frings and Dunn (1970), Allain et al. (1974), and Daly
and Ertingshausen (1972), respectively.

Statistical analyses:

Data were processed using Quattro Program software (Borland
International, Inc., 1990). Statistical analysis of the results was performed
using Statgraphics Program software, Version 5.0 STSC (Rockville, 1991). A
completely randomized design with a factorial arrangement of treatments (5 x
2) was used. The significant differences among means of treatments for each
criterion were identified at P<0.05 by LSD-multiple range test.

RESULTS AND DISCUSSION

Growth performance of broiler chicks

Data on the performance (live body weight, weight gain, feed
consumption and feed conversion) of broiler chicks fed the experimental diets
are presented in Tables 2, 3, 4 and 5, respectively. Statistical analysis
showed significant differences in live body weight among the experimental
treatments due to the effects of dietary RP level or enzyme supplementation,
yet the interactions between these effects were not significant. Regarding the
final live body weight at 42 day-old (Table 2), highly significant (P<0.01)
differences were detected, due to the effect of dietary RP level. The highest
live body weight (1771.5 g) was recorded for the experimental group fed the
diet containing 20% RP, followed by the group of chicks fed the 10% RP-diet
and the control group (0.0% RP), without significant differences among them.
The group of chicks fed diet containing 30% RP gave an average body
weight of 1710.2 g, which did not differ significantly from that of chicks of the
control group or that of the group fed the 10% RP-diet. The lowest (P>0.01)
average body weight (1585.8 g) was achieved with the group of chicks fed
diet with the high level of RP (40% of the diet). Regarding the effect of
enzyme supplementation, the addition of phytase (Ronozyme) to the diets
increased the final live body weight of chicks (1789.7 g) significantly (P<0.01)
compared with that of chicks fed the unsupplemented diets (1633.9 g).
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Tabie 2: Means and standard errors of live body weight of the
experimental broiler chicks.

Live body weight (g)
Treatments One- Chick’s age in weeks
day-old 1 | 2 1 3 | 4 [ s | 6
Main factors
Rice polishing levels
A
1 0.0% 40.73 | 126.7° | 300.8° 563@_ 895.1° | 1305.5° | 1729.1" |
2 10% 40.75 | 12017 | 313.5° | 573.9° | 906.0° | 1305.0° { 1762.5"
3 20% 2041 { 121.1° | 303.6© | 550.1° | 901.1° [ 1311.7° | 17715
4 30% 40.26 | 116.8° | 284.8° 546.9° 855.6° | 1281.3° [ 1710.2°
5 40% ] 40.51 114.6° | 278.0° | 485.2° | 782.1° | 1201.9° | 1585.8°
SE 0.286 1.85 4.34 8.19 12.5 15.4 19.6
Significance level NS - ** - o i b
Phytase levels B
1__0.0gkg 40.53 | 117.9° | 282,5° | 515.7° | 816.3° | 1219.4° | 1633.9°
2 0.49{1__(9 40.54 125.4° 309.8° 575.7° 919.6° | 1342.8° | 1789.7°
SE 0.181 1.17 2.74 5.18 7.9 9.9 12.4
Significance level NS - - i - *
interaction AxB
T No.
T4 1x1 40.70 119.9 283.0 534.2 857.6 1249.1 | 1653.2
T2 1x2 40.76 133.3 318.5 592.5 932.6 1361.9 | 1805.0
T3 2x1 40.63 123.4 298.8 539.1 833.9 { 1234.2 | 1689.3
T4 2x2 40.88 134.8 328.2 608.8 978.2 1375.8 | 1835.7
75 3x1 40.17 117.8 286.1 513.9 829.4 1243.4 | 1687.7
T8 3x2 40.65 1245 321.2 604.2 ar2.7 1380.0 | 1855.3
T7 4x1 40.32 116.1 280.6 530.9 812.7 1226.1 | 1619.0
T8 4x2 40.20 117.6 289.1 563.0 898.4 1336.6 | 1801.4
T9 5x1 40.81 112.6 263.9 460.3 748.1 1144.1 | 1520.3
T10 5x2 40.21 116.5 292.1 510.0 816.1 1259.7 | 1651.3
SE 0.404 2.61 6.14 11.7 18.0 21.8 27.7
| Significance level NS NS NS NS NS NS NS
Qverall mean 40.53 121.7 296.2 545.7 867.9 1281.1 | 17118
SE 0.128 0.83 1.94 3.7 5.6 6.9 8.3

Means having different superscripts in the same column are significantly different.
NS: not significant; **: Significant at P<0.01.

Table 3 shows the weekly average body weight gain of chicks during
the different periods of the study. There were significant differences in body
weight gain due to the effect of dietary RP level at all studied ages except
during the fourth week of age. The effect of enzyme supplementation of the
diets on body weight gain of chicks was significant during the first-four weeks
of age and the whole period of study (0-6 weeks). However the effects of the
dietary RP level and enzyme supplementation on body weight gain of chicks
were not interrelated. Regarding the body weight gain values of chicks during
the whole period of study (0-6 weeks of age); the differences among
experimental treatments due to the effect of dietary RP level were significant
(P<0:01). The group of chicks fed the high RP-diets (40%) gave the lowest
(P<0.01) average body weight gain (1545.3 g), compared with those of the
other experimental groups, w hich a chieved s ignificantly s imilar b ody w eight
gain values. The phytase-supplemented diets improved (P<0.01) the chicks
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body weight gain (1749.6 g) compared with that of chicks fed the
unsupplemented diets (1593.5 g).

Table 3: Means and standard errors of body weight gain of the
experimental broiter chicks.

Body weight gain (g)
Treatments Chick’s age intervals in weeks
01 | 12 | 23 | 34 | 45 | 58 | 06

Main factors
Rice polishing leveis A
1 0.0% 85.0°] 174.1° | 262.4° | 331.5° | 410.0 | 4236 | 1688.6°
2 10% 88.4° | 184.4° 260.4° 332.3° 398.6 457.4° | 1721.8°
3 20% 80.7°| 182.5° | 255.4° | 341.9° | 4105 | 459.7° | 1730.8°
4  30% 76.6° | 168.0° | 262.1° | 296.9° | 426.1 | 428.5° | 1670.0°
5 40% 74157 163.5° | 207.4° | 308.7° | 4201 [ 383.9° | 1545.3°

SE 2.4 3.8 7.1 8.4 14.7 17.7 21.3
Significance level - ** " - NS . *
Phytase levels B
1~ 0.0g/kg 77.4°] 164.5° | 233.2° | 3009° | 4034 | 4141 | 1593.58°
2  0.4g/kg 84.8°] 184.5° | 266.0° | 343.5° | 4238 446.6 | 17496°

SE 1.5 2.4 4.5 5.3 9.3 11.2 13.5
Significance level * - - - NS NS -
Interaction AxB
T No.
T1 1x1 79.3 163.1 251.2 323.3 391.4 4041 1612.6
T2 1x2 92.6 | 185.2 274.0 339.7 429.5 443.2 1764.3
T3 2x1 82.8 | 175.4 240.3 294.8 400.3 455.2 1648.7
T4 2x2 939 | 1934 280.6 369.4 397.9 459.6 1794.8
T5 3x1 77.6 | 168.3 227.8 315.5 413.9 444.3 1647.5
T6 3x2 83.9 | 196.7 283.0 368.5 407.3 4753 | 1814.7
T7 4x1 75.7 164.6 250.3 2818 413.7 392.9 1578.7
T8 4x2 77.4 171.5 273.9 335.5 437.5 464.8 1761.2
T9 5x1 -1 71.8 151.3 196.4 287.9 396.0 376.2 1479.5
T10 5x2 76.3 175.6 217.9 306.1 443.6 391.5 1611.1

SE 34 5.4 10.0 11.9 20.8 25.0 30.1
Significance level NS NS NS NS NS NS NS
Qverall mean 81.1 174.5 249.5 322.2 413.2 430.7 1671.3

SE 1.1 1.7 3.2 3.8 6.6 7.9 9.5

Means having different superscripts in the same column are significantly different.
NS: not significant; *: Significant at P<0.05; **: Significant at P<0.01.

Table 4 indicates the averages of feed intake of the experimental
chicks during the period of the study at weekly intervals. The analysis of
variance showed that the effects of dietary RP level and phytase
supplementation on feed intake of chicks were significant at all studied ages;
except during the fourth week of age. However, the effects of both the two
factors on feed intake of chicks were not interrelated. As for the feed intake
values during the whole period of study; highly significant differences
(P<0.01) were observed among the experimental treatments due to the effect
of dietary RP level. Increasing the inclusion rate of RP in the diet (30 or 40%)
significantly decreased the feed intake of chicks. Supplementation of the diets
with phytase significantly (P<0.01) increased the feed consumption of chicks
(3817.4 g and 3540.1 for chicks fed the supplemented and unsupplemented
diets, respectively).
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Table 4: Means and standard errors of feed intake of the experimental
broiler chicks.

Feed intake (g)
Treatments Chick’s age intervals in weeks
01 | 12 | 23 34 | 45 | 58 [ 06
Main factors
Rice polishing
ievels A
1 0.0% 140.0° | 331.5° | 565.4° | 753.6° | 913.7 | 1013.8° [ 3718.07|
2 10% 154.1° 337.7° 576.8° | 732.4°% 895.6 1113.3° | 3809.9°
13 R0% 139.1% | 332.1° | 542.3° | 760.8° 915.3 | 1111.17 | 3800.6°
14y 30% 137.4™ | 314.7° | 551.2° | 703.9° | 0409 | 1003.7° | 3651.9°
57 40% 130.8° | 301.1° | 438.6° | 678.6° | 9319 032.1% | 3413.2°
SE 3.1 8.1 12.4 18.4 31.9 32.8 35.1
|Significance level ** * . * NS - -
Phytase levels B
1 0.0g/kg 136.4° | 313.4° | 507.5° | 694.9° 892.8 694.9° T 3540.1°
2__0.4gkg 144.1° | 333.5° | 562.17 | 756.9° | 046.1 | 1074.8" | 3817.4°
SE 2.0 5.1 7.9 11.6 20.2 208 22.2
(Significance level * * b b NS : o
interaction AxB
T No.
T1 1x1 136.9 329.1 535.2 745.5 864.1 963.4 | 3574.1
T2 1x2 143.0 333.9 595.6 761.8 963.2 1064.3 | 3861.9
T3 2x1 145.5 3327 540.0 689.1 885.5 1101.0 | 3693.8
T4 2x2 162.7 342.7 613.6 775.8 905.6 1125.7 | 3926.2
T5 3Ix1 134.8 319.7 508.5 710.6 902.5 1076.0 [ 3652.2
T6 2 143.3 344.5 576.1 810.9 928.1 1146.2 | 39491
T7 4x1 140.9 306.4 538.2 €62.4 917.9 917.7 | 3483.4
T8 4x2 133.9 323.0 564.2 7455 963.8 1089.8 | 38204
T9 5x 1 123.9 279.1 416.3 666.9 894.2 916.3 3296.8
T10 5x2 137.6 323.0 460.9 690.3 969.8 947.9 | 3529.5
SE 4.4 11.4 17.6 259 45.2 46.4 496 |
| Significance level NS NS NS NS NS NS NS
Overail mean 140.3 323.4 534.9 725.9 919.5 1034.8 | 3678.7
SE 1.4 3.6 5.6 8.2 14.3 14.7 15.7

Means having different s'uperscripts in the same column are significantly different.
NS: not significant; *: Significant at P<0.05; **: Significant at P<0.01.

The averages of feed conversion ratio of broiler chicks, fed the
experimental diets are presented in Table 5. The analysis of variance
revealed that the differences in feed conversion ratio which may be attributed
to the dietary RP level were not significant at all age intervals. On the other
hand, differences in feed conversion due to the effect of dietary
supplementation with phytase enzyme were significant only during the
second (P<0.05), fourth {P<0.01) weeks and the whole period of study.
However, the interactions between the effects of dietary RP leve! and phytase
supplementation on feed conversion ratio were insignificant throughout the
experimental intervals. Regarding the whole period of study, the values of
feed conversion ratio as affected by the dietary RP level, ranged between
" 2.188 and 2.215 without significant differences. Supplementation of the diet
with phytase improved (P<0.05) the feed conversion ratio of chicks' (2.183)
compared with those fed the unsupplemented diets (2.222). The previous
results; concerning the performance of the experimental chicks (Tables 2, 3,
4 and §), showed that RP could be used successfully in broiler diets up to
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inclusion level of 30%. However, the high RP-diets (40% RP) resulted in
reduction of feed intake and final body weight of chicks. The reduced feed
intake of chicks fed such high RP-diets (40% RP) may be due to that the diet
became dusty because of the highly fine texture of RP. it is well known that
diets containing high levels of RP are generally dusty and tended to stick to
the beak of the chicks. Pallauf and Rambach (1995) reported that the phytic
acid in rice polishings has a negative effect on feed utilization. The analysis of
variance showed that supplementation of the experimental diets with phytase
increased the feed intake of chicks throughout the different age intervals of
the experimental period, except during the fifth week of age. Due to this
increase of feed intake, the chicks concomitantly put on more weight gain and
achieved a heavier final live body weight. Consequently, the feed conversion
was also improved in these chicks, since it is a growth-correlated trait.

Table 5: Means and standard errors of feed conversion ratio of the
experimental broiler chicks.

Feed conversion ratio
Treatments Chick's age intervals in weeks
01 | 12 | 2.3 34 | 45 | 56 | 0-6

Main factors
Rice polishing levels
A
1 00% 1.639 1.911 2.155 2.274 2.230 2.392 2.204
2 10% 1.752 1.835 2.218 2.216 2.248 2.445 2,215
3 20% 1.729 1.828 2.134 2.227 2.225 2.429 2.197
4 30% 1.804 1.875 2.098 2.297 2.212 2.339 2.188
15 40% 1.764 1.843 2.130 2.288 2.212 2.445 2.209
l SE 0.057 0.043 0.054 0.038 0.036 0.054 0.019
:Significance level NS NS NS NS NS NS NS
Phytase leveis B
1 0.0g/kg 1.769 | 1.904° 2.177 2.313° 2.216 2.407 2.222°
2__04gkg 1,708 | 1.813° 2.118 2.208° 2.235 2.413 2.183°

SE 0.036 | 0.027 0.034 0.024 0.023 0.034 0.012
Significance level NS ‘ NS i NS NS ‘
interaction AxB
T No.
T1 1x1 1.732 2.019 2.133 2.307 2.216 2.379 2.218
T2 122 1.548 | 1.80.2 2.177 2.242 2.245 2.405 2.190
T3 2x1 1.767 1.898 2.245 2.334 2.221 2.425 2.241
T4 2x2 1.738 1.773 2.192 2.099 2.275 2.465 2.189
T5 341 1.751 1.896 2.230 2.253 2.180 2.423 2.217
16 3Ix2 1.709 1.761 2.037 2.200 2.270 2.435 2.177
T7 441 1.868 1.861 2.155 2.351 2.219 2.339 2.208
T8 442 1.740 1.889 2.042 2.244 2.204 2.340 2.168
T3 5.1 1.725 1.847 2.121 2.319 2.244 2.469 2.228
T10 5.2 1.803 1.839 2.139 2.255 2179 2.421 2.189

SE 0.080 0.061 0.076 0.054 0.051 0.077 0.027
Significance level NS NS NS NS NS NS NS
Overall mean 1.738 1.859 2.147 2.260 2.226 2.410 2.202

SE 0.025 0.019 0.024 0.017 0.016 0.024 0.009

Means having different superscripts in the same column are significantly different.
NS: not significant; *: Significant at P<0.05; **: Significant at P<0.01.
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The results of broiler performance in this study are generally in
agreement with those of other investigators (Azam and Howlider, 1998,
Khalique et al, 2003) who reported that rice polishings could be used in
broiler diets up to 20% without adverse effects. They also stated that the high
levels of rice polishings in broiler diets decreased both feed intake of chicks
and feed utilization. On the other hand, Ali and Leeson (1995) reported that
male broilers fed on diets containing 20% rice polishings had lower body
weight and body weight gain than that of those fed corn-soybean diets.
‘Carcass traits

The results of slaughter test are presented in Table 6. Differences in
carcass traits due to the effects of either dietary RP level or enzyme
supplementation were not significant.

Table 6: Means and standard errors for the relative weights (% of live
weight) of carcass traits of 6-week-old experimental broiler

chicks.
Treatments Live [ Liver J Gizzard wt. ! Heart | Giblets [ Dressed J Total edible] ~Abdo-
weight; g| wt. % % wt. % wt. % wt. % parts % |minal fat %
Man factors:
Rice polishing
levels A
T 0.0% 1727° 2.59 1.42 0.56 457 70.27 74.84 1.90
2 10% 1763° 2.54 1.40 0.53 4.47 70.44 74.90 2.14
3  20% 1769° 253 1.44 0.55 4,52 70.54 75.068 2.17
4 30% 17170 2.57 1.47 0.57 4.61 70.42 75.03 208
5  40% 1593° 264 1.46 0.56 4.66 70.03 74.69 2.19
SE 24 0.09 0.03 0.02 0.10 0.21 0.21 0.20
Significance level - NS NS NS NS NS NS NS
Phytase ievels B
1 0.0g/kg 1635° 2.59 1.45 0.57 4.60 70.19 74.79 2.08
2 0.4gkg 1792° 2.56 1.43 0.54 4.53 70.48 75.01 2.10
SE 15 0.06 0.02 0.01 0.06 0.13 0.13 0.13
Significance level i NS NS NS NS NS NS NS
Interaction A-B
T No.
T1 1x1 1652 2.83 1.47 0.61 4.91 69.67 74.58 1.83
T2 12 1802 2.35 1.38 0.50 4.23 70.87 75.09 1.96
T3 2«1 1690 2.51 1.48 0.54 454 70.36 74.89 2.20
T4 2x2 1835 2.56 1.32 0.51 4.40 70.51 74.91 2.08
T5 3x1 1686 2.46 1.42 0.55 442 70.67 75.09 202
T8 3x2 1852 261 1.46 0.54 4.61 70.41 75.02 2.31
17 4x1 1626 2.56 1.40 0.59 4.55 70.35 74.89 1.98
T8 4x2 1807 2.59 1.54 0.56 4.68 70.48 75.16 2.19
T9 5x1 1522 2.58 1.48 0.54 4.60 69.91 74.51 242
T10 5x2 1664 2.69 1.44 0.58 4.71 70.18 74.86 1.96
SE 34 0.13 0.04 0.03 0.14 0.30 0.30 0.29
Significance level NS NS * NS B NS NS NS
Overall mean 1714 2.57 1.44 0.55 4.57 70.34 74.90 2.10
SE 11 0.04 0.01 0.01 0.05 0.09 0.09 0.09

Means having different superscripts in the same column are significantly different.
NS: not significant; *: Significant at P<0.05; **: Significant at P<0.01.

The averages of total edible parts of broiler carcasses ranged from
74.69% to 75.06% with erratic trend. The inclusion of RP in the experimental
diets slightly increased the abdominal fat content in chicks without significant
differences. The effects of dietary RP level and enzyme supplementation
were not significantly interrelated, except on gizzard and giblets percentages.
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The experimental treatments did not affect dressing percentages of
broilers as shown in Table 6. The values of dressing percentages in this
experiment are in accordance with those obtained by many investigators
(Raya, 1989b;Rabie et al., 2002; Raya et al, 2003a), regardless of their
different dietary treatments. On the other hand, Azam and Howlider (1998)
reported that the dressing yield % and abdominal fat % were lower, but
gizzard weight % and visceral weight % were higher in broiler chicks fed rice
polishings than that of the control group.

Nutrients digestibility :

Table 7 shows the effects of the dietary RP level and enzyme
supplementation, and, their interactions on the digestibility coefficients of
nutrients of the experimental grower diets.

Table 7: Means and standard errors of digestibility coefficients of
nutrients for experimental grower diets fed to broiler chicks

during the 6" week of age.
Digestibility coefficients N Ash
Treatments | ny | oM | CP | EE | CF | NFE |Retention{ictention
Main factors:
Rice polishing levels
A
1 0.0% 76.39] 79.13 | 94.26 | 8463 | 17.01 | 8571 | 64.52 47.96
2 10% 75791 78.65 | 94.02 | 84.16 | 1760 | 8495 | 65.65 42.54
3 20% 77.01] 79.83 | 94.18 | 83.55 | 20.08 | 86.71 65.16 48.17
4 30% 77111 79.65 { 9418 | 83.36 | 2147 | 86.21 | 6698 49.60
5  40% 77151 79.79.| 9410 | 83.26 | 21.37 | 86.30 | 67.38 47.12
SE 077 1 069 | 027 | 052 2.62 0.55 1.08 1.82
' Significance level NS NS NS NS NS NS NS NS
Phytase levels B
1 0.0g/kg 76.76] 79.53 | 94.25 | 83.94 | 19.25 | 86.21 | 65.53 47.34
2 O.dglkg 76621 79.29 | 94.04 | 83.65 | 19.75 | 85.74 | 66.35 46.82
SE 049 | 044 | 0.17 0.33 1.66 0.34 0.68 1.15
Significance level NS NS NS NS NS - NS NS NS
Interaction AxB
T No.
T1 1x1 76.14] 79.03 | 94.18 | B4.78 | 17.12 | 85.80 | 62.99 47.24
T2 1x2 76.65] 79.22 | 94.35 | 84.48 | 1690 | 8552 | 66.05 48.67
T3 2x1 75.97| 7887 | 93.99 | 83.55 | 1804 | 8545 | 64.72 43.70
T4 2x2 75.62] 7843 | 94.05 | 84.79 | 17.15 | 8445 | 66.58 41.38
TS 3x1 77.721 80.39 | 94.34 | 8497 { 2051 | 87.05 | 66.38 50.37
T6 Ix2 76.29] 79.27 ; 9401 | 8214 | 1964 | 86,37 | 63.95 45.97
T7 4x1 77.11] 79.76 | 94.36 | 83.20 | 20.61 | 88.41 66.90 48.64
T8 4x2 77.10] 79.55 | 94.00 | 83.53 | 22.33 | 86.01 67.07 50.55
T9 5x1 76.88; 79.61 | 9437 | 83.23 | 1998 | 86.24 | 66.64 46.74
T10 5x2 77431 79.98 | 9382 | 83.29 | 22.76 | 86.36 | 68.11 47.51
SE 1.09 | 098 | 0.38 0.75 3.71 0.77 1.53 2.58
| Significance level NS | NS NS NS NS NS NS NS
Overall mean 76.691 79.41 | 94.15 | 83.80 | 1950 | 8598 | 65.94 47.08
SE 035 { 031 | 0.12 0.24 1.17 0.24 0.48 0.82

NS: Not significant.
There were no significant differences in nutrients digestibility among the
experimental treatments due to the effects of dietary RP level and enzyme
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supplementation or their interaction. In spite of the absence of significant
differences, the digestion coefficients of dry matter (DM), crude fiber (CF),
nitrogen free extract (NFE) and nitrogen retention tended to increase by
elevating the inclusion rate of RP into the diets. The overall means of
digestion coefficients of DM, organic matter (OM), crude protein (CP), ether
extract (EE), CF, NFE, nitrogen and ash retention were 76.69, 79.41, 94.15,
83.80, 19.50, 85.98, 65.94 and 47.08, respectively. These values are partially
in agreement with those of other workers (Raya, 1989b;Rabie et al., 2002;
Raya et al., 2003b) who reported s imilar figures for nutrients digestibility in
broiler chicks, irrespective of their different dietary treatments.
Blood constituents

Concentrations of some blood constituents (glucose, cholesterol,
total protein, albumin, total lipids and inorganic phosphorus) in chicks fed the
experimental diets are presented in Table 8. Analysis of variance showed no
significant differences in the levels of these blood constituents among
experimental groups, due to the effects of dietary RP level and enzyme
supplementation or their interactions.

Table 8: Means and standard errors of some b lood ¢ onstituents a nd
mortality rate of chicks and economic efficiency values of the

dietary treatments
Treatments Gl Cholests 'B?:glco::: t“elm's Total Inorganic Mor'::': ' E;:fzgo:::lc
uclc;e oez;ro protein ;';‘ n lipids |phosphorus y(./) ¢ (T E) y
Main factors:
Rice polishing levels
A
1 0.0% 2489 86.4 3.55 1.65 0.66 4.22 7.58 272°
2 _10% 252.1 92.3 3.68 1.68 0.71 5.04 9.10 2.82°
3__20% 2445 87.4 363 | 159 | 072 463 9.10 295 |
4  30% 250.7 84.2 3.61 1.61 0.69 4.55 10.61 3.15°
S  40% 246.7 89.7 3.71 1.73 0.70 4.73 9.10 3.05°
SE 26 27 0.06 0.07 0.02 0.24 214 0.03
Significance level NS NS NS NS NS NS NS -
Phytase levels B
1__0.0g/kg 249.7 88.2 3.61 1.62 0.68 4.54 9.10 2.92
2 0.4g9/kg 2478 87.8 3.67 1.68 0.70 4.73 9.10 2.96
SE 1.6 1.7 0.04 0.04 0.01 0.15 1.36 0.02
Significance level NS NS NS NS NS NS NS NS
Interaction AxB
T No.
T1 1x1 253.2 91.1 3.44 1.58 0.63 4.02 6.07 2.70
T2 1x2 246 € 81.7 3.65 1.72 0.69 4.41 9.10 2.74
T3 . 2x1 252.8 93.2 3.83 1.71 0.72 4.95 9.10 2.79
T4 2x2 251.4 91. 373 1.64 0.70 5.14 9.10 2.84
T5 3x1 245.0 84. 3.59 1.51 0.71 4.51 9.10 2.92
16 32 244.0 89.9 3.68 1.66 0.73 4.75 9.09 2.99
T7 3-1 251.0 852 3.62 1.50 0.68 4.54 9 10 3.14
T8 42 250.4 83.3 3.61 1.72 0.70 4.57 12.12 3.18
T9 5.1 246 6 868 377 1.79 0.70 4.65 12.13 3.05
T10 5x2 246.8 92.6 3.65 167 0.69 4.80 8.07 3.06
SE 3.6 39 0.09 0.09 0.03 0.34 3.03 0.04
Significance level NS NS NS NS NS NS NS NS
Overall mean 248.8 83.0 3.64 1.65 0.70 464 9.09 3.05
SE 1.1 1.2 0.03 0.03 0.01 0.11 0.96 0.01
NS: Not significant. **: significant at P<0.01.
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It is worth noting that similar concentrations of blood constituents in
broiler chicks were reported by other workers (Ross et al, 1978; Raya,
1989a; Raya and El-Shinnawy, 1989; Rabie et al., 2002; and Raya et al,
2003b), in spite of differences in their dietary treatments.

Mortality rate

Mortality rate of chicks in Table 8 showed no significant differences
among the experimental groups, thus the differences can not be related to
the effects of dietary RP level and phytase supplementation or their
interactions. Regardless of the absence of significant differences in mortality
rate of chicks due to the effect of dietary RP level, it was obvious that the
inclusion of RP into the diets caused a slight increase in chicks’ mortality
compared with the control group.

Economic efficiency

Values of the economic efficiency of the dietary treatments are
presented in Table 8. There were significant differences in economic
efficiency due to the effects of dietary RP level compared with the control.
However, the supplementation of diets with phytase and the interaction of
dietary RP level by this supplemental enzyme had no significant effect on the
economic efficiency. Elevating the level of RP in the diets increased the
economic efficiency, but the best economic efficiency was obtained with the
30% RP-containing diet. This could be manly attributed to differences in the
feeding cost, since RP is cheaper than yellow corn or soybean meal.

From the previous results it can be concluded that RP can be used
up to 30% of the corn-soybean broiler diets, by which good results of broiler
performance, carcass traits and economic efficiency can be obtained.
However, the high inclusion rate of RP (40% of the diet) decreased the
marketing live body weight and feed intake of broiler chicks. Supplementation
of the diets with phytase significantly improved the performance of broiler
chicks.
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