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Abstract

SHAHEEN, M., . AHMAD, F. M. ANJUM, Q-A. SYED and M. K. SAEED, 2015. Effect of processed rice bran
on growth performance of broiler chicks from Pakistan. Bulg. J. Agric. Sci., 21: 440—445

Rice bran was added in broiler chicks feed by replacing 20% maize or 15% wheat. Significant difference in weight gain,
feed consumed, feed conversion ratio (FCR), dressing percentage, pancreas weight, feed cost/chick, feed cost/kg live weight
and feed cost/kg dressed meat was observed. Insects and larvae were found to be dead in PRB (processed rice bran). The high-
est weight gain (growth rate), feed efficiency and dressing percentage were obtained in chicks fed on T, which also showed the
minimum feed cost/kg live weight and feed cost/kg dressed meat. Thus, acetic acid treatment combined with extrusion cooking
improved the nutritive value of rice bran and also minimized the toxic factors. T, (RRB = raw rice bran) exhibited poor perfor-
mance. The pancreas weight of chicks was normal by feeding extruded rice bran. PRB can be an excellent substitute of maize
and wheat for good quality of poultry feed. It can improve nutritional quality of poultry feed which has been reflected by the
performance of PRB in different parameter of chicks. It is helpful to give high yield of chicks and to utilize a by-product (rice
bran) as good quality feed ingredient for value addition of poultry feed.

Key words: Rice bran; poultry feed; feed conversion ratio (FCR); Broiler chicks
Abbreviations: PRB — Processed Rice Bran; RRB — Raw Rice Bran; FCR — feed conversion ratio; DRB — defat-
ted rice bran

Introduction The protein efficiency ratio of rice bran has been reported

to be in the range of 1.6 to 1.9 as compared to casein value of

Rice is the staple food in “rice growing countries” of
Asia, which is one of the most populated regions in the
world. However, more than 90% of the world’s rice is grown
and consumed in Asia. On average basis about 30-70% of
caloric intake is derived from rice in some very poor coun-
tries (Nadina, 2013). Rice bran is a by-product of rice mill-
ing industry. This plentiful material is derived from the outer
layers of the rice caryopsis and consists of fine particles of
pericarp, seed coat, nucleus, embryo, aleurone layer and part
of sub-aleurone layer of the starchy endosperm obtained
from the polishing of brown rice (Juliano, 1988).

*E-mail: jjazft@yahoo.com

2.5. The digestibility of rice bran protein has been found to
be 73%. It is a good source of lysine and methionine and can
be an effective tool to supplement the lysine and methionine
deficient foods such as wheat, maize and sorghum to over-
come the malnutrition problem (Dale, 1997).

The major carbohydrates of rice bran are cellulose and
hemi-celluloses. Starch is also additionally present due
to breakage of endosperm during milling. The quantity of
starch varies according to the amount of breakage and de-
gree of milling and varies from 10 to 20% or even higher
(Saunders, 1986).
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Undoubtedly, rice is one of the world’s basic food items
but rice bran (a valuable by-product of rice milling) has yet
not been efficiently utilized. Despite of its excellent nutrition,
the anti-nutritional or toxic factors present in rice bran limit
its potential as a food or feed ingredient. Therefore, it is used
in livestock or poultry feed as low quality ingredient (Warren
and Farrell, 1990). The field fungi and bacteria present in rice
bran produce lipases, proteases and amylases, which destroy
nutrients, produce off-flavors, impart browning of color, give
bitter taste and even produce aflatoxins (Schroeder, 1969).

Therefore in order to utilize rice bran’s nutritional poten-
tial efficiently, the anti-nutritional or toxic factors must be
eliminated or minimized. The advancement in recent tech-
nology and skills has made it possible to remove undesir-
able anti-nutritional factors in an efficient and economical
way. The preparation of various diversified feed products
after improving the nutritional quality of rice bran has been
possible by combining the various appropriate techniques. In
the present study anti-nutritional factors were denatured by
using combined chemical and physical treatments (Shaheen
et al., 2004). However, more work is needed on feeding trial
of chicks for nutritional evaluation of rice bran. It is very im-
portant to study the quality and utilization of rice bran under
the prevailing conditions in Pakistan. Therefore, the present
research study was under taken to carry out biological assay
of rice bran supplemented poultry feed and to develop an
appropriate and economical technique for its commercializa-
tion as good quality feed ingredient. It will help to utilize
agro-industrial by-product (rice bran) for value addition of
poultry feed. It will also assist to utilize rice bran as a cheap
source of energy and protein for chicks. The present study
may provide practical guideline for industry for the prepa-
ration of an economical and nutritive diet formulation for
chicks.

Materials and Methods

Rice bran of Basmati 385 was obtained from Reem Rice
Mills (Pvt.) Ltd., Muridke, Pakistan. Rice bran revealed
crude protein 13%, crude fat 12.93%, crude fiber 7.65%, ash
10.34% and nitrogen free extract 56.08%.

Processing of Rice Bran

The processing of rice bran was done to inactivate the
anti-nutritional factors and samples (RRB: Raw Rice Bran;
PRB: Processed Rice Bran) were prepared (Shaheen et al.,
2004; Shaheen et al., 2012). Rice bran was packed in air
impermeable plastic bags with Free Oxygen Absorber ac-
cording to Hirokazu and Takao (2000) and stored at room
temperature for further study.

Extraneous matters (pests, larvae and eggs)

Contamination in rice bran for pests and their eggs, lar-
vae, maggots and nematodes was determined according to
AOAC (2000) by using separating funnel stereoscopic mi-
croscope and silk blotting cloth (10xx). Sample (20 g) was
transferred into the separating funnel using plenty of hot
water and 30 ml n-heptane containing 8% toluene. Shaking
was done several times. The funnel was filled with stream of
water. Swirling and standing of funnel was done repeatedly.
Then 250 ml of water was drained and filtered through dark
colored silk bolting cloth (10xx). The pests, eggs and larvae
were counted using stereoscope microscope with the help of
the probe.

Broiler chicks feeding trials

Two experiments were conducted for nutritional evalua-
tion of diets containing rice bran by using one day old Hub-
bard broiler chicks (150 chicks were used in each experi-
ment). The data on weight gain, feed consumption and feed
conversion ratio (FCR) were collected during the experi-
mental period of 8 weeks. After slaughtering, the dressing
percentage was calculated by removing feathers, skin, half
head and versa i.e. toe with feet, lungs and gastro-intestinal
tract. Organs (liver, heart and gizzard) were properly cleaned
and weighed along with dressed carcass.

The data obtained were subjected to statistical analysis
according to completely randomized design by following the
statistical model given below (Steel et al., 1997).

Xij = u + Di + Eij,
where 1= 1,2, 3... (number of diets)
J=1,2,3... (number of observations on each ration)
Xij = j™ observation on i treatment
p = Population mean
Di = Effect of i diet

Eij = Random error associated with j* observation
on i treatment

Results and Discussion

Extraneous matters (pests, larvae and eggs)

The pests, larvae and eggs were found to be 6/g in raw
rice bran. However, the insects and larvae were found to be
dead in PRB. These results are identical to the findings of
Kelley and Walker (1999) who suggested that single-screw
dry-extrusion process can reduce population of potentially
pathogenic bacteria in food waste-amended animal feed.
This was accomplished due to the rearrangement of chemi-
cal structure between nutrients available to micro organisms
(Plavnik and Sklan, 1995; Said, 1996). Bullerman and Bi-
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anchini (2007) showed that extrusion processing is support-
ive for lowering mycotoxin concentrations in finished pro-
cessed products. Feeding trial toxicity tests in rats showed
some reduction in toxicity of extruded grits. Maciorowski
et al. (2007) showed that type of feed, processing treatments
and storage conditions can influence the level and types of
microorganisms present in feed.

Broiler chicks feeding trials for nutritional evaluation of
processed rice bran

Experiment 1. Replacement of maize with processed
rice bran (PRB).

This study was conducted by adding 20% rice bran in
broiler chicks ration (maize was replaced and lysine was
not added). The statistical analysis revealed significant (P <
0.01) difference in weight gain, feed consumed, feed conver-
sion ratio (FCR), dressing percentage and pancreas weight
while liver and gizzard weight showed non-significance dif-
ference among all treatments (Table 1).

The highest weight gain (2410 g) of chicks was observed
in ration containing PRB-II (T ). The lowest weight gain was
found in ration containing 20% RRB (T,). The chicks fed
on PRB (extruded, acidic and alkaline) gained 138, 260 and
223 g more weight than that of control (maize ration). These
results indicated that partial replacement of maize by PRB
increased the weight gain of chicks. The highest feed con-
sumption was recorded in chicks fed on T, (5510 g) while
the lowest feed consumption ratio was observed (4990 g) in
chicks fed on T, (raw rice bran). The ration T, was less con-
sumed (7.25%) by the chicks than control (T ).

The feed conversion ratio (FCR) of rations containing
processed rice bran ranged from 2.22 to 2.40. The chicks fed
on ration T, showed FCR (2.92). It might be due to decline
in body weight and poor feed consumption of chicks fed on
RRB ration. The highest dressing percentage was obtained in

T, ration and minimum in T, (20% RRB) ration. The chicks
fed on ration T, showed significantly the highest pancreas
weight. This indicated that anti-nutritive factors present in
raw rice bran affected this organ and its secretions. However,
no gizzard erosion was observed. A significant decrease in
growth rate (live weight) and feed-consumption was noted
in chicks fed on ration T, as compared to control (T)). The
decrease in above parameters might be due to the presence
of toxic or anti nutritive factors present in RRB. The results
of the present study are in concordance with the findings
of Saunders (1990) and Majid (1997). The improvement in
growth of chicks fed on rations containing processed rice
bran (PRB I, PRB II, PRB III) exhibited that toxic or anti
nutritional factors were inactivated or eradicated by moist
heat treatment (extrusion) and treatment with acetic acid and
calcium hydroxide. Tsai (1976) also reported that mixing of
moist rice before autoclaving at 120°C improved the feed
efficiency of chicks.

The reason for improvement in growth response and feed
efficiency of chicks fed on PRB might be due to removal
or reduction in anti-tryptic activity, breakdown of calcium-
magnesium-phytate complex, inactivation of lipase and hae-
magglutinin activity etc. Other toxic factors i.e. haemagglu-
tinin (Ory et al., 1981) and phytates (Thompson and Weber,
1981) were reduced or removed. Kratzer et al. (1974) also
found that the processing of rice bran with acetic acid (1%)
and extruded (steam) denatured the toxic factors which im-
proved the growth and feed efficiency of chicks. They fur-
ther observed that pancreas weight of chicks was normal.
Gallinger et al. (2004) observed that rice bran should be
included in broiler diets at a level between 10 and 20% if
strategies are not used to decrease the anti-nutritive activity.

It may be concluded from the results that acetic acid
treatment combined with extrusion cooking of rice bran im-
proved the nutritive value of rice bran and also minimized
the toxic factors. Poultry feed comprised of up to 65% cereal

Table 1

Performance of broiler chicks fed on maize diet supplemented with PRB

Treatments Wt. gain/chick, Feed con- Feed Conver- Dressing, % Liver wt., g | Gizzard wt., g | Pancreas wt., g
g sumed/chick, g sion Ratio

T1 2150d 5380b 2.50b 61.98a 49.49a 33.49a 5.12b

T2 1710e 4990¢ 2.92a 57.01b 48.54a 35.80a 6.46a

T3 2288¢ 5490a 2.40c 63.30a 48.94a 34.05a 5.18b

T4 2410a 5350b 2.22d 64.85a 51.37a 35.01a 5.21b

TS 2373b 5510a 2.32¢ 62.45a 48.92a 35.76a 5.32b

Mean Square  492077.217**  963659.972** 0.410%* 87.036** 116.565 NS 2.719 NS 1.142%*

Mean values sharing similar letters in a column are not significantly different. PRB = Processed Rice Bran. ** =P <0.01,
NS = Non significant. T1 = Control (maize basis), T2 = RRB (Raw), T3 = PRB-I (extruded), T4 = PRB-II (1% acetic acid), T5 = PRB-III

(1% Calcium hydroxide).
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grains. Thus PRB can be used as cereal substitute for poultry
feed. It will also improve the nutritional quality of poultry
feed.

Feed cost of broiler chicks (maize replacement)

The data on feed cost/chicks, feed cost/kg live weight
and feed cost/kg dressed meat were calculated (Table 2). The
results showed significant (P < 0.05) differences among all
the parameters. Significantly high feed cost/chick was ob-
served in ration T, (control). The feed cost of T, T, and T,
indicated statistically non-significant differences with one
another and it was significantly lower than the price of con-
trol ration. Low cost of raw rice bran ration (T,) is due to no
physical and chemical treatment to this bran and its price is
much lower than maize.

The substitution of PRB (20%) decreased feed cost/kg
live weight by 13.21, 15.49 and 15.15% among T,, T, and
T, respectively as compare to control (T,). However, the dif-
ferences among these treatments were non-significant. The
feed cost/kg dressed meat was found to be higher for T, and
the lowest in chicks fed on T,. In T, feed cost/kg live weight
reduced by Rs.4.07 (15.49%) as compared to control. How-
ever, for RRB ration, the cost increased by Rs.0.72 (2.74%)
than control ration. The feed cost/kg dressed meat increased
by 11.49% when RRB was substituted with 20% maize.

The increase in feed cost might be due to depressed
growth and low feed efficiency of RRB. These results are
fully in agreement with the findings of Chauhan and Sharma
(1996), who concluded that rations having treated defatted
rice bran in their formulation were economical (reduced feed
cost’kg weight) than those containing maize. Donkoh and
Zanu (2010) also observed that the inclusion of agro indus-
trial wastes gives considerable economic advantage by re-
ducing feed cost and increasing net profits without sacrific-
ing performance for egg production. Cost per kg diet reduced
by using agro-industrial byproducts. Seasonal increase in
cost of conventional feedstuffs like maize etc would make
Table 2

the use of agro-industrial byproducts even more attractive. In
the present study it was concluded that replacement of maize
(20%) with PRB was economical but moist acetic acid plus
extrusion was found to be the most effective which signifi-
cantly reduced the feed cost by 15.49 and 19.26% for weight
gain and dressed meat/kg.

Experiment II. Replacement of wheat with processed
rice bran (PRB)

This study was conducted by adding 15% rice bran in
broiler chicks feed (wheat was replaced and lysine was not
added). The analysis of variance indicated statistically sig-
nificant (P < 0.01) differences in weight gain and pancreas
weight. The feed consumed, feed conversion ratio (FCR) and
dressing percentage also showed statistically significant (P <
0.05) differences. The Liver and Gizzard weights showed non-
significant differences among various treatments (Table 3).

The weight gain/ chick decreased 14.14% for T, Signifi-
cantly higher weight gain was observed in chicks fed on T,
ration, which was 27.92% more than control (T,) ration. The
chicks fed on ration T, consumed 63 g less feed as compared
to control (T,). However the chicks on feeds T,, T, and T,
consumed 177, 427 and 569 g more feed than control. The
chicks fed on ration T, showed the lower FCR (1.86) while
chicks fed on T, indicated the highest FCR (2.49). The dress-
ing percentage of chicks fed on T, was the lowest (Table 3).
The pancreas weight of chicks fed on T, was the highest
(6.15 g) which was 21.54% high as compared to control.

The ration (T,) significantly depressed growth rate (live
weight) and feed consumption. It might be due to low weight
gain and poor feed consumption. The decrease in above pa-
rameters might be due to the presence of growth depressant
in RRB. These anti-nutritive factors might be lipases; trypsin
inhibitors, haemagglutinin-lactin and phytates etc. present in
raw rice bran as reported by Thompson and Weber (1981),
Ory et al. (1981), Saunders (1990) and Takemasa and Hiji-
kuro (1991). The body weight gain, feed intake and utiliza-

Feed cost of broiler chicks fed on maize diet supplemented with PRB

Treatments Feed cost/ chick, Rs. Feed cost/ kg live wt., Rs. Feed cost/ kg dressed meat, Rs.
Tl 56.49a 26.27a 42.47b

T2 46.16b 26.99a 47.35a

T3 52.16¢ 22.80b 35.97¢

T4 53.50c 22.20b 34.29d

TS 52.90c 22.29b 35.74c

Mean Square 83.769%* 29.588** 92.525%%*

Mean values sharing similar letters in a column are not significantly different.
** =P <0.01. The treatments (T1 to T5) are same as described in Table 1
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Table 3
Performance of broiler chicks fed on wheat diet supplemented with PRB

Treatments Weight gain/ Feed con- Feed Conver- Dressing, % Liver wt., g Gizzard wt., g | Pancreas wt., g

chick, g sumed/ chick, g| sion Ratio

T1 2009b 4360c 2.17b 61.15a 48.42a 33.86a 5.06b

T2 1725c¢ 4297c 2.49a 55.75b 47.92a 33.18a 6.15a

T3 2188b 4537bc 2.07b 63.12a 48.97a 34.02a 5.20b

T4 2570a 4787ab 1.86¢ 64.99a 50.32a 34.25a 5.16b

TS5 2487a 4929a 1.98¢ 62.39a 49.58a 34.52a 5.23b
Mean Square 151375.26**  133946.841* 0.044* 7.559* 1.045NS 2.826 NS 0.285%*

Mean values sharing similar letters in a column are not significantly different. * =P <0.05, ** =P <0.01,
NS = Non significant. The treatments (T1 to T5) are same as described in Table 1

Table 4

Feed cost of broiler chicks fed on wheat diet supplemented with PRB

Treatments | Feed cost/ chick, Rs. | Feed cost/ kg live wt., Rs. | Feed cost/ kg dressed meat, Rs.
Tl 53.4la 26.59a 43.42b

T2 44.26b 25.66a 46.10a

T3 48.77c 22.29b 35.34c¢

T4 52.66a 20.49¢ 31.53d

TS5 52.25a 21.01bc 33.71¢c

Mean Square 15.415%* 15.168** 30.268**

Mean values sharing similar letters in a column are not significantly different
** =P <0.01. The treatments (T1 to T5) are same as described in Table 1

tion (FCR) of chicks fed on treated defatted rice bran (DRB)
were significantly higher than the chicks fed on untreated
DRB which showed that treatments improved the nutritive
value of DRB (Majid, 1997).

In the present study the supplementation of 15% PRB
(PRB-I, PRB-II and PRB-II) to wheat enhanced the growth
of chicks. Maximum improvement in the growth of chicks
and feed efficiency was observed in PRB II (T,) which in-
dicated that acetic acid treatment with extrusion process
was a potent tool to get rid of the growth depressing factors.
Eggum et al. (1984) found that wet heat treatment destroyed
the anti-tryptic activity. Saunders (1990) reported that lipase
activity was checked by heating the rice bran hence to im-
prove its nutritive value. Kratzer et al. (1974) indicated that
processed rice bran (acetic acid plus extension cooking), de-
natured the toxic proteins which improved the growth and
feed efficiency of chicks. The pancreas weight of chicks was
normal by feeding extruder cooked rice bran. The present
study suggests that processed rice bran can be substituted
with wheat to improve the nutritional status of the diet which
has been reflected by the performance of PRB in different
parameters of chicks.

Feed cost of broiler chicks (wheat replacement)
The feed cost (economic) of broiler chicks by substitut-
ing wheat with 15% rice bran was evaluated. The analysis of

variance indicated statistically significant (P < 0.05) differ-
ence among feed cost/chicks, feed cost’kg live weight and
feed cost/kg dressed meat (Table 4).

The results indicated that feed cost reduced to 17.13,
8.69, 1.40 and 2.17% by incorporation of raw rice bran and
PRB to various rations (T,, T,, T, and T) as compared to con-
trol ration (T,). The highest feed cost was given by T, (Rs.
53.41) and the lowest Rs. 44.26 by T, (raw rice bran). PRB
rations are relatively more costly than T, due to processing
of rice bran. Feed cost depends upon price of raw material,
processing and its consumption etc. The cost of feed varies
but usually it is low when production of raw material is on
its peak. Feed cost/chick may vary due to its formulation too.
However, the highest feed cost/kg live weight was recorded
in chicks fed on control (T ) ration (Rs. 26.59) and the lowest
in chicks fed on T, (Rs. 20.49). Similar pattern was observed
for feed cost/kg dressed meat (Table 4). The feed cost/kg live
weight is reduced by Rs. 4.30, 6.10 and 5.58 when chicks
fed on T,, T, and T, rations, respectively. Previously it was
reported that rations having treated defatted rice bran in for-
mulations were economical (Chauhan and Sharma, 1996).

The results of the present study clearly indicated that
minimum feed cost/kg live weight and feed cost/kg dressed
meat was observed in chicks fed on ration (T,) containing
15% PRB for getting more yield and good quality of chicken
meal. However, this study suggested that moist acetic acid
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plus extrusion was found to be the most effective treatment
for rice bran. Thus agro-industrial by-product (rice bran) can
be utilized as a cheap source of energy and protein for chicks.

Conclusions

The partial replacement of maize and wheat with PRB
increased the body weight gain of chicks. The feed cost/ kg
live weight was decreased in chicks fed on ration (T,) as
compared to control (T ). The processed rice bran can be ex-
cellent substitute of maize or wheat to improve the nutrition-
al status of the boiler chick’s diet. It is concluded that ace-
tic acid treatment combined with extrusion cooking of rice
bran (T4) improved the nutritive value of rice bran and also
minimized the toxic factors. Thus agro-industrial by-product
(rice bran) can be utilized as a cheap source of energy and
protein for chicks. This study is a practical guideline for feed
industry for the preparation of an economical and nutritive
diet formulation for chicks.
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