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EFFECT OF FEEDING RICE BRAN AND ANTIOXIDANTS ON
A LOCAL LAYING HENS PERFORMANCE
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ABSTRACT

A total number of 210 Sina layers (28 week of age) were used to study
the effect of substituting yellow corn {YC) by rice bran (RB) at different levels
on laying hen performance with reference to antioxidant (AX) supplementation.
The experiment inciuded 7 treatment groups. Three experimental diets without
antioxidant supplementation were formulated in which rice bran replaced
control ration at levels of 7.5, 15 and 22.5 %. The other corresponding three
diets had BHT antioxidant at the level of 500ma/kg. Layer groups were given
diets containing 16% CP and 2700 Kcal. ME/Kg at the experimental period (20
weeks).

The following results were obtained:

1. Rice bran could substitute YC in Sina layer diets up to the rate of 22.5%
without harmful effects on egg number (EN), egg weight (EW), egg mass
(EM), feed conversion (FC), egg quality, fertility, hatchability and
decreased Yolk cholesterol vaiue too.

2. Antioxidant supplementation resulted in slight improvements in EN, EW,
EM, FC, fertility, hatchability and yolk cholesterol.

INTRODUCTION

The term' rice bran’ is used to describe the by-product remaining after
the milling of brown rice to give white rice. Rice bran is about 10% of brown
rice and may contain 20-25% of the total protein, 80% of the oil, more than
70% of the minerals and vitamins and up to 10% of the starch endosperm
(Houston, 1972). Since little rice bran is consumed by humans, there is an
enormous wastage of important nutrients in the 40-45 miliion tons of rice bran
produced annually, mainly in the Far East and South-east Asia, and used as
an animal feed. Ensaf A. EI-Full, et al., (2000) showed that the rice bran could
substitute YC in Golden Montazah layer diets up to the rate of 25% without
harmful effects on laying hen performance (EN, EW, EM and FC) and egg
quality.

Rice bran may be included in small amounts in broiler diets and in
larger amounts in layer diets before adversely affecting production (Farrell
and Martin, 1998 ). Creswell et a/. (1977), also showed no change in feed
conversion of diets with added rice bran at a level of 100-600 gm/kg in a
study with layers.

Rouanet et al. (1993) indicated that when rats were fed crude rice bran
they produced iower plasma and liver cholesterol concentrations than wheat
bran this was mainly attributed to its high soluble fiber content. Hegsted and
Kousik (1994) found that rice bran lowered total cholesterol in comparison
with wheat bran and tended to decrease ftriglycerides. They also concluded
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that there were active components in rice bran which could inhibit
hydroxymethyl glutaryl CoenzymeA (HMG-CoA) reductase activity in vivo in
both humans and rats, thus decreasing cholesterol synthesis

This experiment was conducted to determine the effect of dietary
supplementation with antioxidant on performance, egg production, exterior
and interior egg quality, fertility and hatchability parameters and some blocd
constituents in Sina laying hens fed different dietary levels of rice bran.

MATERIALS AND METHODS

This study was carried out at El-Gimmizah Poultry Station, Animal
Production Researches Institute, Ministry of Agriculture. A total number of
210, 28-week-old Sina laying hens and 21 cockerels were randomly
distributed into seven equal groups, each of which composed of 3 replicates
of 10 females and 1 male each. Birds were housed in an individual cages
with free access to feed and water, and were subjected to a total of 16 hr
continuous light/ day. Seven Corn-Soy experimental diets were formulated as
shown in (Table 1). Three comn-soy basal diets were formulated to be
isocaloric (ME of about 2750 kcallkg) and isonitrogenous (crude pretein of
about 16%), in which rice bran replaced YC at in addition, corn soy diet as
control without rice bran levels (7.5, 15 or 22.5 %) with supplemental BHT
antioxidant fevel ( 0 and 500 mg/kg diet). These experimental diets were
given to the birds during the period from 28 to 48 weeks of age. Puilets were
weighed at the beginning and at the end of the experimental period. Eggs
number, egg weight and egg mass were recorded daily through the
experimental period (20 weeks). Feed consumption was recorded weekly and
then feed conversion (g feed / g egg) was calculated. Egg quality was
evaluated at 4-week intervals. In each test, 10 eggs from each dietary
treatment were collected, individually weight and broken- out in order to
separate their shells, yolks and albumen. The individual weights of yolk,
albumen and shell (with membranes) were recorded and calculated as
percentages of egg weight. Yolk cholesterol was estimated in eggs laid in the
last three days of the ten and twenty week of the experiment. The eggs laid
daily were broken and yolk was separated and weighed. Yolk then were
pooled and frozen at —-18:C and stored until they were analyzed in duplicate
samples. Yolk cholesterol was extracted by the method of Foleh ef al. (1956)
as modified by Washburn and Nix (1974) and estimated by the method of
Zlatkis et al. (1953) using a cholesterol diagnostic kit. Off eggs, hatched chick
weight, fertility percentage, hatchability as a percentage from total or fertile
eggs and early embryonic morality as a percentage (during 21 days of
incubation) were recorded.

Data were analyses using one way procedure of statistical analysis
system (Spss 8, 1997). Significant differences among individual means were
analyzed by Duncan”s multiple range test (Duncan, 1955).
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Table (1):Composition and calculated analysis of the experimental diets.

ingredients Control | 7.5% Rice 15% Rice 22.5% Rice
Bran Bran Bran
IYellow corn 65.00 57.20 49,37 42.15
Rice Bran 00.00 7.50 15.00 22.50
Soybean meal, 44 % 25.00 24.25 23.60 22.80
Cotton seed ail 00.00 1.00 2.00 2.50
{imestone 7.50 7.50 7.50 7.50
Dicalcium phosphate 1.60 1.65 1,60 1.60
Salt 0.35 0.35 0.38 0.38
Vit. & Min. mix.* 0.30 0.30 0.30 0.30
Choline chloride 0.10 0.10 0.10 010
Methionine 0.15 0.15 0.15 0.17
otal 100 | 100 L 100 ] 100
Calculated values*™:
Crude protein, % 16.61 16.59 16.60 16.61
ME, Kcal/kg 2735 2769 2800 2806
Calcium, % 3.35 3.22 3.22 3.22
Available phosphorus, % 0.43 0.44 0.44 0.45
Lysine, % 0.89 0.89 0.89 (.89
Methionine, % 0.44 0.44 0.44 0.45
Methionine + cystine % 0.71 0.71 0.71 0.73
Determined values*™*:
Dry matter, % 89.48 88.68 89.41 89.24
Crude protein,% 15.97 15.78 15.52 15.46
Crude fiber,% 3.42 3.97 473 5.37
Ether Extract,% 3.1 3.28 3.57 3.74
Ash, % 9.35 10.21 10.71 11.25 |

*Each 3kg contains: 10,000,000 1U Vit. A; 2,000,000 U Vit D;; 10,000 mg Vit. E; 1,000 mg
Vit. K; 1,000 mg Vit. B,; 5,000 mg Vit. Bz; 1,500 mg Vit. Bg; 10 mg Vit. Bqg; 50 mg; Niacin,
20 mg ; Pantothenic acid, 1g Biotin; 1,000 mg Folic acid; 250,000 mg choline; 80 g
manganese; 40 g iron; 50 g zinc; 4 g copper; 2 g iodine: 1 g Selenium and 2 g cobalt.

**Calculated according to NRC (1994). ***Determined according to the methods of AQ.AC

{1980).

RESULTS AND DISCUSSION

Change in body weight:

Data in (Table 2) indicated that feeding diels containing graded levels
of rice bran substitution of YC at levels (7.5, 15 and 22.5%) did not
significantly affection changing body weight of Sina pullets. Also there was
no significant effect of dietary antioxidant (0 and 500 mg AX) levels on
change in body weight of laying hens during 28 to 48 weeks of age.

Regardless of the only effect of dietary RB levels or AX levels the
layers fed on dietary treatments attained similar change in body weight, In
this respect, Summers and Leeson (1993) stated that any gain in body weight
after commencement of egg production shouid be minimal as the hen is
essantially at its mature body weight.

Daily feed intake:

Resuits in (Table 2) indicated that both dietary antioxidant levels (0
and 500 mg AX) and dietary rice bran levels (7.5, 15 and 22.5 % RB) during
28-48 weeks had significant effect on daily feed intake. Layers fed high RB
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level (15 and 22.5% RB) recorded lower daily feed intake compared with the
other treatments. Regarding to dietary AX levels. Layers fed on the 500 mg
AX diets consumed significantly (P<0.05) lower feed compared with 0 mg AX
diets.

It is worthy noted that layers fed the highest dietary level (22.5%
RB/kg) of rice bran with 500 mg AX followed by those fed on 22.5% RB
without antioxidant which consumed significantly (Ps0.05) lower daily feed
intake compared to control group. Layers fed the control diet recorded the
highest daily feed intake, these results confirm those of Sounders (1986),
Warren and Farrell (1990c¢) and Farrell (1994). Whom reported that rice bran
contains factors which reduce Fl.

Feed conversion (g. feed/g. egg mass):

Results in (Table 2) indicated that, layers fed the dietary of rice bran at
levels 15% RB had the best feed conversion followed by those fed the dietary
of rice bran at level 7.5 %, 22.5% and without a significant differences
among them. But it is observed the layers fed the control diet and that contain
rice bran at level 22% RB/kg had the poorer feed conversion compared to
those fed diets contain rice bran at levels 7.5% and 15% RB/kg. The addition
of 500mg AX to layer diets contains rice bran at levels 7.5, 15 and 22.5%
RB/kg enhanced feed conversion compared to the control layer diet without
significant differences. The previous results agree with Ensaf A. EI-Full, et al.,
(2000) whom reported that rice bran substitution for YC up to 25% Golden
Montazah layers diets enhanced feed conversion without significantly
differences compared to the control diet. Generally adding the rice bran to the
control diets at increasing rates had insignificant effects on feed conversion (
Kratzer and Payne, 1977; Balnave, 1982; Sayre et al, 1988; Farrell and
Martin (1993); Annison et al. (1995) and Adrizal et al. (1996) while there was
significant increasing in feed conversion by increasing rates of rice bran
inclusion up to 60%. (Piliang et af.,, 1982 and Zanuddin et al., 1985).

The present results indicated that a diet containing 22.5% RB with or
without AX had no adversely effect in BW, BWG and FC for Sina hens at the
laying period 28-48 weeks.

Egg production and egg number:

The effects of dietary rice bran levels (7.5, 15 and 22.5 % RB)
substitution of YC and dietary antioxidant (0 and 500 mg AX} level on hen-
day egg production (EP) and eggs number (EN} in Sina laying hens during
28-48 weeks are presented in (Table 2). The effect of dietary rice bran leveis
was not significant on EP and EN. Numerical improvement was recorded in
EP and EN with the decrease in dietary rice bran level.

Higher numerical improvement was recorded in EP and EN with the
increase in dietary antioxidant level. For the effects of dietary rice bran levels
(7.5, 15 and 22.5 % RB) and dietary antioxidant (0 and 500 mg AX) level it is
observed that the level 15% RB with 500 mg AX recorded superior EP and
EN followed by 7.5% RB with 500 mg AX and 22.5% RB with 500 mg AX.
While, the worst value recorded by layers fed diet containmg 22.5% RB
without antioxidant supplementation.
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it can be concluded that the dietary rice bran at levels 15 and 22.5%
RB with antioxidant were satisfactory for egg production of Sina layers from
28 to 48 weeks of age.

Sharara el al. (2003) stated that these differences in egg production
between hens receiving 10 or 15% versus 0% rice bran in Dandarawi layers,
the previous resulls agreement with the Lodhi and lchhponani {1975} and
Warren and Farrell (1990).

Ensaf A. El-Full, et al., {2000) receded that the egg number for birds
fed 25% rice bran substituted for YC insignificantly differed during all periods
compared with those fed the corn diet. Similarly, Majun and Payne (1977)
found that a 30% inclusion of rice bran in layer diets had no adverse effect on
egqg production percent (EP%), while a significant decline in EP % was noted
in hens fed diets containing 60 % rice bran. However, there was insignificant
decrease in EP % when hens were fed the rice bran diets compared with
those fed the control diets (Balnave, 1982 and Piliang et al., 1982).

Egg weight (g.):

Results in (Table 2) indicated that the dietary rice bran levels dietary
antioxidant levels (0 and 500 mg AX) during 28-48 weeks had no significant
effect on egg weight (EW). The diet containing 15% RB and supplemented
with 500 mg AX recorded significantly the heights average egg weight
compared with the other groups.

The average egg weight of layers fed the highest rice bran level diet
(22.5% RB) without AX and either (15% RB) with AX were significantly
(P<0.05) lower than that of the other groups. Simultaneously, increasing of
dietary rice bran level (22.5% RB) with or without antioxidant has a negative
effect (P<0.05) on average egg weight of layers. These results are in
agreement with that reported by Ensaf A. El-Full et al. (2000) Found that
insignificant differences in egg weight during all periods among hens fed rice
bran diets as compared with those fed the control diet, except for hens fed
100 % rice bran substitution during the period from 31-34 weeks of age.
Similar trend was reported by Majun and Payne (1977), Balnave (1982) and
Piliang et al.(1982).

Egg mass (g. egg/hen/day):

Results in Table (2) indicated that, the high leve! of rice bran (7.5%
RB) produced less egg mass than those of the other levels of rice bran.
While, the average egg mass of layers fed the highest antioxidant level (500
mg AX) was heavier than those fed without antioxidant diet.

Simultaneously, increasing dietary rice bran level (22.5% RB) with both
antioxidant level (0 and 500 mg AX) have no negative effect on average egg
mass.

Egg Quality Traits:

Results in (Table 3) showed that antioxidant level (0 and 500 mg AX)
had no significant effect on egg quality traits. While, decreasing dietary level
of rice bran % significantly (P<0.05) improved most of the egg quality traits.
With the exception of egg shape index, yolk weight, yolk index and Haugh
Units,
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It is obvious that layers fed diets containing 22.5 % RB produced eggs of
significantly (P<0.05) lower values for shell weight %, shell thickness and
albumen percentages, compared to those fed diets containing the 15 or 7.5
% RB. On the other hand, layers fed on the 22.5 % RB-diets produced eggs
higher numerically of egg shape index, yolk weight, yolk index and Haugh
Units score during 28-48 weeks.

Egg quality traits were not affected significantly by either antioxidant
level (0 and 500 mg AX) and feeding different levels of rice bran (7.5, 15 and
22.5% RB), except egg shell thickness. High dietary RB level (22.5 %) with
either antioxidant level (0 and 500 mg AX) significantly (P<0.05) had thinner
eggs shell thickness while the diets contain RB at level (7.5%) with either
antioxidant level (0 and 500 mg AX) produced significantly (P<0.05) thicker
eggs shell thickness.

Similar results were found by Piliang et a/. (1982) and Abd EI-Ghany
et al. (1997). However, adding different rates of rice bran (25 up to 100%) to
tayer diets resulted in adverse and significant effects on yolk color. Majun and
Payne (1977} who reported that shell thickness was adversely affected at
©60% rice bran inclusion,

Also, Ensaf A. El-Full, et al. (2000) recorded that using different
rates of rice bran in Golden Montazah layers diets resulted in insignificant
increase in shell thickness and insignificantly affected albumen, yoik and shell
percentages, HU, yolk index and shape index.

Yolk Cholesterol Value {mg/g).

Resuits in {Table 4} indicated that, the high level of rice bran {22.5%
RB) produced less Yolk cholesterol values than those of the low levels of rice
bran. Also, the average Yolk cholesterol values of layers fed the highest
antioxidant level (500 mg AX) was lower than those fed without antioxidant
diet.

Simultaneously, increasing dietary rice bran level (22.5% RB) with both
antioxidant level (0 and 500 mg AX) have decreasing in average Yolk
cholesterol values in Sina eggs after 10 and 20 weeks of the experiment.

in general, lower {P<.01) yolk cholesterol was found with 7.5, 15 and
22.5% rice bran diets compared with the control diet (Table 4). The yolk
cholesterol values showed a reducing with increasing rice bran level for 10
and 20 weeks of the experiment period compared te the control group. This
reduction was early pronounced at 22.% level of rice bran than the 7.5, 15%
level. The reduction in yolk cholesterol levels was increased with the
advancement in time of feeding rice bran. The reduction in egg yolk
cholesterol of layer fed rice bran could be elevated because of the
characteristic composition of rice bran (soluble fiber and polyunsaturated fatty
acids). Sharara et al. (2003) reported that lower yolk cholesterol was found
with 10 and 15% rice bran diets compared with the control diet. Hargis (1988)
reported that fiber influences cholesterol metabolism of laying hens by
decreasing absorption of cholesterol, binding with the bile salts in the
intestinal tract, shortening intestinal transit time and increasing fecal sterol
excretion. The hypocholesterolemic effect of dietary fiber has been reported
for other animals as well (Rouanet ef al. 1993 and Shen et al., 1998). Hargis
(1988) reported that several variabies have been shown to affect the HMG-
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CoA reductase activity, including nutritional status, level of dietary fat and
cholesterol, and hormonal factors. It seems that there are active components
in rice bran which can inhibit hydroxymethyl glutaryl coenzymeA (HMG-CoA)
reductase activity, thus decreasing cholesterol synthesis as reported by
Hegsted and Kousik (1994). However, additional work might be conducted to
examine the potential of inclusion higher levels of rice bran for yolk
cholesterol reduction.

Simmons and Somes (1985) demonstrated that egg cholesterol levels
have been shown to vary with species of bird, breed or strain as well as age
of fowl. Vargas and Naber (1984) concluded that when body energy stores
are substantial, any excess of energy ingested will be reflected as increased
hody weight and increased cholesterol biosynthesis (with excess cholesterol
transferred to the egg yolk). Thus, when the hird is in positive energy balance
the concentration of egg yolk cholesterol increases. When the hens are losing
weight or consuming less than 340 kcal/ day, yolk cholesterol is then
inversely related to body weight.

Table (4): Effects of different dietary levels of rice bran and antioxidant
level on the performance of Sinai laying hens on the off egg,
embryonic mortality, chick weight, fertility, abnormal chicks
and hatchability percentage.

Treatments Off Egg | Embryonic | Chick | Fertility [Abnormal| Hatchability
(%) morality | weight l (%) Chicks {%a)
(%) {a) (%}

lAvallable rice bran NS NS NS r NS NS NS
levels (RB)
0%RB 3.00 300 [29500( 97.18 | 3.86 85.97
7.5% RB 3.00 3.00 (29717 96.86 | 3.78 85.67
15% RB 3.50 400 [294.00) 9491 | 3.95 85.81
22.5% RB 4.00 5147 [292.17| 93.83 | 503 | 84.75
Dietary antioxidant NS NS NS NS NS NS |
jevels (AX) ]
(0 mg/kg) 3.50 400 [29467] 9589 | 450 | 8531 |
(500 mgikg) 3.33 378 (204.33| 94.94 | 3.78 85.71
Interaction (RBxAX) | NS NS NS NS NS NS |
Control 0%RB 3.00 3.00 |295.00] 97.18 | 3.86 85.91
7.5% RB 233 3.00 |296.00| 96.43 | 3.58 85.59
15% RB 3.33 333 |29467| 9496 | 272 85.87
22.5% RB 4.33 500 |292.00| 9343 | 505 88.66
7.5% RB*500mg/kg. | 3.67 3.00 |208.00| 97.28 | 3.97 88.75
15% RB *500mg/kg. | 3.67 467 29333 94.86 | 5.18 85.75
22.5% RB*500mg/kg. | 3.67 533  1292.33| 94.24 | 5.00 83.84
Overall SE 0.33 0.47 1.02 | 058 | 042 0.90

a-b: For each criterion, means in the same column bearing different superscripts differ
significantly at P=0.05.

Reproductive performance:

The data of off eggs, abnormal embryo, cheeks weight (g}, fertility,
abnormal cheeks and hatchability percentage are shown in (Table 4). It is
clear that, embryonic mortaiity, cheeks weight (g), fertility, abnormal cheeks
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and hatchability percentage of eggs did not significant differ due to RB ievels
(7.5, 15.0 and 22.5%) with either antioxidant level (0 and 500 mg AX).
However fertility and hatchability of total eggs of high RB level (22.5% diet)
were lower numerically than that of the other levels (7.5 or 15 % RB diet),
Antioxidant ievel (500 mg AX) improved numerical of the reproductive
performance exception of fertility percentage.

Conclusion:

It could be conciuded that the inclusion of rice bran at levels 7.5, 15
and 22.5% with or without antioxidant into laying hen diets without adverse
effects on performance, egg production, egg quality, fertility and hatchability.
While, yolk cholesterol values showed a reducing with increasing rice bran
level.
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