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ABSTRACT

Until recently, the central objective of poultry feed formulation was to supply common feedstuff such as corn.
Today, the search for sustainable alternatives to traditional feed elements is a primary goal to reduce feed
costs. This study was carried out to explore the production performance of the Rice bran in the feeding of
broiler Ross 308 chicken. One hundred eighty chicks were fed with Rice bran diets treated with multi-enzyme
as a partial replacement (10%) of Yellow Corn. Chicks were distributed into four treatment groups as follows:
(LO) control (45% yellow corn), L1, L2 and L3 (10% Rice bran and 35% yellow corn). Rice bran was treated
with different amounts of multi-enzymes: 500, 750, and 1000mg of Labazyme\kg diet, respectively. The re-
sults showed a significant (P<0.05) decrease in the marketing live body weight and total weight gain for broil-
ers fed with 10% Rice bran and 35% yellow corn. The accumulative feed consumption and conversion ratio
were unaffected (no significant difference at P<0.05) when the Rice bran was treated with 1000 mg of Laba-
zyme\kg diet. This present study concludes that a diet with 10% Rice bran and 35% yellow corn hurts the
growth performance of broiler chicken. However, the breeding cost of broiler Ross 308 chicken was reduced
when the Rice bran was treated with 1000 mg/kg multi-enzymes (L3 group). There were no effects on the
mortality rate of all experimental groups.
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The raw materials used in human feeding in poultry production systems should be reduced. Corn is the primary
cereal used in poultry production systems. Thus, using alternative by-products, such as rice bran, according to
their nutritional value and availability, will increase the ability of feed formulation and decrease the use of
expensive feedstuff. Thus, yellow corn can be partially substituted by Rice bran as its nutritional features are
similar to those of corn !. The Rice bran contains more lysine (4.8%), cysteine (5.4%) and threonine (4.2%)
than corn. It also contains higher levels of total crude protein, around 13%, and lipids, 13%, than corn 2. It has
a low portion of starch in comparison with corn, which reduces the risk of infection by Mycotoxin ® . Rice
bran is a great nutrition compound as it is rich in oryzanols, tocopherols, tocotrienols, phytosterols, and vitamin
E, which are micronutrients and antioxidant Consequently, the Rice bran may be used as a low-cost source of
energy in chickens Diet. The partial replacement of yellow corn by 12.5, 25% raw Rice bran has reduced the
broilers’ diet digestibility and growth rate. The high fiber content of raw rice bran causes this reduction. * Few
studies have demonstrated that the enzymatic treatment of rice bran can digest the fibers and make the nutrients
more accessible. The enzymatic treatment of Rice bran before using it in the feed of laying hens as a partial
replacement for yellow corn has enhanced egg production and egg quality. >®  found that the partial replace-
ment of yellow corn (up to 7.5%) by Raw Rice bran did not affect broilers’ meat quality and production
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performance. At the same time, the entire replacement of yellow corn with Rice bran reduced the production
performance during the same feeding period ’. Feed intake was reduced when a higher percentage of Rice
Ordall Was Used . Addiing Carbohydrase enzyme individually or in combination with Phytase to feed that con-
tains raw Rice bran has increased the availability of nutrients and improved body weight gain °. No research
has been conducted to investigate the effect of Iraqi Rice bran treatment with variable levels of Labazyme as
a multi-enzyme on broilers’ performance. This experiment aimed to assess the nutritional value of Iraqi rice
bran after treatment with different amounts of multi-enzymes. This experiment is the first to investigate the
improvement effect of ribozyme treatment on the nutritional value of Iraqi rice bran as an energy source in a
broiler diet. It is also one of the few experiments that assess the usefulness of partial replacement of yellow
corn by 10% of enzymatically treated Iraqi Rice bran on broiler performance.

Diets and management

The experiment was conducted in Fowl Farm, Department of Animal Production, Faculty of Agriculture,
University of Kufa, from February 1 to March 7, 2022, for 5 weeks. Rice bran was collected from Iraqi
Anbar rice and treated with Labazyme in concentrations of 500, 750, and 1000 mg\ kg of diet. The Laba-
zyme is a multi-enzyme manufactured by New Pharm (a Korean company) consisting of Protease (2.750
CSU), Amylase (5.500 SLU) and Cellulase (27.5 FPUi). The experiment was carried out by a completely
randomized design (CRD). One hundred eighty broiler Ross 308 chicks at 1 day old, 42g initial weight was
used, Provided by (Al-Anwar Hatchery- Babylon). The chicks were randomly distributed to 4 treatment
groups (45 chicks\treatment) with 3 replicates (15 each) as follows:

L0 was a control (45% corn + 0% rice bran), and L1, L2 and L3 were added 500, 750, and 1000 mg of Laba-
zyme per 1 kg diet, respectively. The yellow corn was partially replaced with 10% of differently treated Rice
bran (35% corn + 10% Rice bran), as shown in Table 1. All chicks were fed diets which

Ingredient % Starter diets Finisher diets
(1-21d) (22-35d)
LO L1,L2,L3 LO L1,L2,L3
Yellow Corn 45 35 45 35
Rice bran 0 10 0 10
Wheat 16.6 17.1 23.1 23.8
Soybean meal (48%) 32.7 31.7 24.7 23.7
2 premix 2.5 2.5 2.5 2.5
Limestone 0.5 0.5 0.5 0.5
Salt 0.2 0.2 0.2 0.2
dicalcium Phosphate 1.5 1.5 1.5 1.5
Vegetable oil 1 1.5 2.5 2.8
Crude protein % 23 23 20 20
Energy (Kcal ME/kg) 3007 3003 3165 2149
Calcium % 0.12 0.12 0.10 0.10
Available phosphorus % 0.45 0.45 0.41 0.40
Cysteine +Methionine % 0.66 0.67 0.60 0.60
Crude Fiber % 3.89 4.31 3.57 4

L1, L2 and L3 were added 500, 750, and 1000 mg of Labazyme per 1 kg diet.

2. One kilogram of premix contained: 2200 Kcal/kg Met.En., Protein45%, Fiber 3%, Fat 8%,
Phosphorus (av) 0.12%, calcium 6%, Cys.+ meth. 2.5%, Lys.3%, meth. 2%. A 30.000 IU,
D3 30.000 IU, E 500 mg, K 40 mg, B1 30 mg, B2 75mg, B6 60 mg, Pantothenic acid 120 mg,
Folic acid 15 mg, Niacin 400 mg, biotin1500 mg, choline 1.7%, Na 1.5 %, Fe 450 mg, Cu
70%, Zn 600 mg, potassium iodine 5 mg, cob 1 mg and Sel mg.

Table 1. The content of the experimental diets %.
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L1, L2 and L3 were added 500, 750, and 1000 mg of Labazyme per 1 kg diet.

a. One kilogram of premix contained: 2200 Kcal/kg Met.En., Protein45%, Fiber 3%, Fat 8%, Phosphorus (av)
0.12%, calcium 6%, Cys.+ meth. 2.5%, Lys.3%, meth. 2%. A 30.000 IU, D3 30.000 IU, E 500 mg, K 40
mg, B1 30 mg, B2 75mg, B6 60 mg, Pantothenic acid 120 mg, Folic acid 15 mg, Niacin 400 mg, biotin1500
mg, choline 1.7%, Na 1.5 %, Fe 450 mg, Cu 70%, Zn 600 mg, potassium iodine 5 mg, cob 1 mg and Sel mg.
Presented in mash form during the first three weeks of age (1 - 21 days) by starter diet (23% protein and 3000
Kcal ME\kg), while during (22 - 35 days) with finisher diet (20% crude protein and 3150 Kcal ME\kg) which
formulated according to NRC (1994). The chicks were distributed to 15 Pens (200 x 150 cm per pen) in floor
cages, which were provided with artificial lighting (23 hours\day) for 5 weeks of the experimental period. A
mixture of minerals and vitamins was added to the feed to cover the nutritional requirements of chicken diets
by the management guide of broiler Ross 308(2018). Broilers had ad libitum access to water and feed. Live
body weights and feed consumption were recorded at 7, 14, 21, 28, and 35 days of age, while mor-
tality was recorded daily. There was no chicken mortality during the experiments, but body weight gain and
feed conversion ratio were calculated weekly.

Statistical analysis
Data obtained from this study was tested for significance by one-way ANOVA using GLM procedures of '°.
Duncan’s multiple collection test (1955) checked the differences between treatment means.

No significant differences in the live body weight (LBW) of chicks during the experimental period (shown in
Table) during 7 days of age were found in comparison with the control group (L0O). During 14 days of age, a
significant (P<0.05) increase in the body weight of the L0 and L3 groups was recorded, and groups L1 and L2
recorded the lowest body weight. Significant (P<0.05) decreases in body weight were found between
experimental treatments and control L0, which recorded the maximum LBW during 21, 28, and 35 days of
age, while the L3 group was the second one, and L1, L2 was the lowest during the same periods. In the
statistical analysis of the influence of partial replacement of 10% Rice bran (treated with Labazyme) for yellow
corn on body weight gain (BWG), in Table (3), the results indicated that a significance (P<0.05) decrease in
body weight gain during the first week of age was found between experimental treatments and control, but
during (15-21), (22- 28) and (29- 35) days of age, no difference was found between LO and L3 while L2 and
L3 have recorded a significant (P<0.05) depression during the same periods, also during the total period 1-35
day of age.

Treatments Body weight(g) in days of age
7 14 21 28 35
Lo +3.51132 309+2.60a 653+3.33a 1062+7.85a 1546+10.03a
L1 +0.33 131 282+0.57¢ 542+1.45¢ 903+6.92d 1326+3.75¢
L2 1324+0.57 299+1.45b 562+11.25¢ 946+10.10c 1316+13.56¢
L3 +0.57136 306+0.33a 613£18.47b 1014+2.6b 14454+25.98b
Level of sig.* NS * * * *

* P<0.05 means that the letters in the same column are significantly different; L1, L2 and L3 were added 500,
750, and 1000 mg of Labazyme per 1 kg diet, respectively.
Table 2: The live body weight response of Broiler Ross 308 Fed 10 % of Rice Bran as a Partial replacement for the Yellow

Corn was treated with Labazyme (Mean + standard error).
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Feed consumption has significantly (P<0.05) decreased in all experimental groups in comparison with the
control group LO at (15-21), (22-28) and (29-35) days of age and also during the total period (1-35 days of
age). L1 and L2 recorded the lowest feed consumption. At the same time, LO (control) and L3 recorded a
higher feed intake than L1 and L2.

Treatments Body weight Gain(g) in days of age
8-14 15-21 22-28 29-35 1-35
L0 2.08a#£178 +5.78a343 +4.93a409 +16.17a484 +6.56a 414
L1 150+0.33¢ +2.02b260 +8.08b367 +10.68bc423 11954+4.33¢
L2 167+0.88b +12.76263 +1.45ab384 +3.46¢370 1185+13.85¢
L3 170+0.88b +18.76a306 +15.87a401 +28.570ab430 1309+26.55b
Level of * * * * *
sig.*

* P<0.05 means that the letters in the same column are significantly different; L1, L2 and L3 were added 500,

750, and 1000mg of Labazyme per 1 kg diet, respectively.

Table 3. Body weight Gain response of Broiler Ross 308 Fed 10 % of Rice Bran as a Partial replacement for the Yellow Corn

and treated with Labazyme (Mean + standard error).

Feed conversion ratio was significantly (P<0.05) decreased for L1, L2 and L3 in comparison with the LO
control at (15-21) days of age. The feed conversion ratio of LO and L3 during the total period (1-35 days of
age) was significantly (P<0.05) better in comparison with L1 and L2, which recorded 1.63 and 1.66,
respectively.

All the experimental birds showed significant (P<0.05) differences for all productive characters during the
total period (1-35) days of age. There were no significant differences in LBW in all test groups and control at
the first week of age, but the depression started and continued after the first week. However, the highest
enzyme concentration used to treat Rice bran (L3) gave an LBW close to the control group. The body weight
gain also decreased with lower enzyme concentration treatment, similar to LBW; the BWG of group L3
(treated with 1000mg/kg) was close to that of the control group. The enzymatic treatment needs further
optimization using a higher enzyme concentration (more than 1000mg/kg) to perform better. Higher enzyme
concentrations will digest all the fibrous contents of rice bran, including all nutrients, and make them available
for birds. On the other hand, there was no significant (P<0.05) difference in the feed conversion ratio between
the control group and L3, which means that the production cost can be reduced using enzymatically treated
Rice bran.
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Treatments Feed consumption(g) in days of age
8-14 15-21 22-28 29-35 1-35
L0 24245.856a 41446.22 647+26.87a = 860+27.62ab 2164+54.7a
L1 131£18.18b = 506+52.25 = 553+2.02ab 775+30.02b 1966+38.39b
L2 130+£17.32b = 489+15.87 = 583+8.37ab 772+14.43b 19754+4.61b
L3 16548.66b 51842598 | 532+57.15b 855+31.75a 2100+53.7ab
Level of sig.* * NS * * *

* P<0.05 means that the letters in the same column are significantly different; L1, L2 and L3 were

added 500, 750, and 1000 mg of Labazyme per 1 kg of diet, respectively.

Table 4. Feed consumption (g/bird/week) response of Broiler Ross 308 Fed 10 % of Rice Bran as a Partial replacement for

the Yellow Corn and treated with Labazyme (Mean =+ standard error).

Treatments Feed conversion ratio in days of age.
7-14 15-21 22-28 29-35 1-35

L0 1.33£0.03a  +0.01b20.1 =+0.05a/.60 1.80+0.10b 0.03b 1.53+
L1 0.90+0.11b | 1.93+0.20a  1.53+0.03a = 1.83+0.0b 1.63+0.03a

L2 0.80+0.11b = +0.14a86./ =+0.03a/.53 2.10+0.05a 0.03a/.66+
L3 1.00£0.05b  +0.01a70./ +0.08b/.33 2.10+0.05a 0.01ab 7.60+

Level of * * * * *
sig.*

* P<0.05 means that the letters in the same column are significantly different; L1, L2 and L3 were added

500, 750, and 1000 mg of Labazyme per 1 kg diet, respectively.

Table 5. Feed conversion ratio response of Broiler Ross 308 Fed 10% of Rice Bran as a Partial replacement for the Yellow

Corn and treated with Labazyme (Mean + standard error).

The growth rate was significantly dropped in the test groups (L1 and L2) due to the presence of high fiber
content due to low enzyme concentration treatment (500 and 750mg/kg). Fibers can trap the nutrients and
reduce performance because of the bulkiness effect. This agrees with the finding of *!!%who showed that
non-starch polysaccharides (NSP) present in the diet lead to low broiler growth performance, "and the use of
enzymes improves the nutritional value of rice bran. The negative effect of fiber is more significant on body
weight and feed conversion ratio when rice bran is used in broiler diets ®. Using Rice bran in the finisher diet
has also reduced the broiler performance '°. In general comparison, the improved performance of broiler
chicken growth represented by feed conversion ratio confirms that using enzymes reduces the fiber content in
a treated diet and proposes the rice bran as a candidate replacement for yellow corn in feed formulation.
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The Iraqi Rice bran treated with a high concentration of multi-enzymes is helpful as a readily available and

inexpensive dietary component for feed formulation. Optimizing the enzyme concentration for Rice bran

treatment (higher than 1000mg/Kg) will enhance broiler growth performance. The Iraqi Rice bran is safe to

be used as a feedstuff as it has no adverse effects on the mortality rate. Further research is required to determine

the optimum amount of Labazyme to treat Iraqi Rice bran and the impact of this optimum concentration on

broiler health and growth performance.
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