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Effect of Supplementation Purple Rice Bran in Diet on Performance and

Oxidative Stress of Black Bone Chicken
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Abstract

This research investigated the effects of purple rice bran diet supplementation on the production efficiency
and oxidative stress of black bone chicken. Two hundred 1-week-old black bone chickens were randomly assigned
to 5 groups of 40 birds each. For each treatment, the chickens were fed a basal corn-soybean diet supplemented
with 0% (control), 3%, 6%, 9% and 12% of purple rice bran (PRB). The diets were formulated separately for 2 phases
(week 1 to 3 and week 4 to 16). The findings indicated that the oxygen radical absorbance capacity (ORAC) levels
in PRB supplemented groups were higher than those of the control group, and moreover the ORAC levels increased
with increasing dose of PRB supplement. The production performance of black bone chickens fed with
supplemented PRB diets was not significantly different to those of the control group. However, body weight gain
(WG) of the study chickens fed with the PRB tended to be higher than that of those in the control group. However,
the feed cost per gain (FCG) of the experimental chickens fed with the PRB supplemented diet was higher than that
of those in the control group. With regards to malondialdehyde (MDA) in blood at weeks 4, 8, 12, and 16 weeks,
the studied black bone chickens supplemented with PRB bran had significantly lower levels than did the control
group (P<0.05). Levels of MDA in breast meat after storage at 4°C on days 1, 3, 6, and 9 was not significantly
different in black bone chickens supplemented with PRB and the control group. This study indicated that PRB
supplementation in diet for black bone chicken had no effect on performance but improved the oxidative status of

the chicken. The treatment had no effect on lipid oxidation in breast meat under storage.
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Table 1 Ingredients composition and nutrient content by estimate calculation, and oxygen radical absorbance

capacity (ORAC) of experiment diets for the chicken during age of 1-3 weeks.

Purple rice bran supplemented level

0% (Control) 3% 6% 9% 12%
Ingredients %
Corn 56 56 56 56 56
Rice bran 12 9 6 3 -
Purple rice bran (PRB) - 3 6 9 12
Soybean meal 23.2 23.2 23.2 23.2 23.2
Fish meal 7 7 7 7 7
Shell 0.5 0.5 0.5 0.5 0.5
P18 0.7 0.7 0.7 0.7 0.7
Salt 0.35 0.35 0.35 0.35 0.35
Premix 0.25 0.25 0.25 0.25 0.25
Calculated nutrient
Energy (kcal/kg) 3,105 3,108 3,111 3,113 3,116
Crude protein (%) 20 20 20 201 20.1
Crude fat (%) 5.25 5.33 5.41 5.50 5.58
Crude fiber (%) 4.52 4.40 4.29 417 4.05
Calcium (%) 0.87 0.87 0.87 0.87 0.87
Phosphorus (%) 0.35 0.35 0.35 0.35 0.35
Price (Baht/kg) 15.40 15.79 16.18 16.57 16.96

Oxygen radical absorbance capacity (ORAC, mMTrolox/kg)
ORAC 3.61 13.34 25.83 36.08 59.12
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Table 2 Ingredients composition and nutrient content by estimate calculation, and oxygen radical absorbance

capacity (ORAC) of experiment diets for the chicken during age of 4-16 weeks.

Purple rice bran supplemented level

0% (Control) 3% 6% 9% 12%
Ingredients %
Corn 58.7 58.7 58.7 58.7 58.7
Rice bran 12 9 6 3 -
Purple rice bran (PRB) - 3 6 9 12
Soybean meal 21.3 21.3 21.3 21.3 21.3
Fish meal 6 6 6 6 6
Shell 0.6 0.6 0.6 0.6 0.6
P18 0.8 0.8 0.8 0.8 0.8
Salt 0.35 0.35 0.35 0.35 0.35
PREMIX 0.25 0.25 0.25 0.25 0.25
Calculated nutrient
Energy (kcal/kg) 3,104 3,107 3,110 3,112 3,115
Crude protein (%) 18.7 18.8 18.8 18.8 18.9
Crude fat (%) 519 5.27 5.35 5.44 5.52
Crude fiber (%) 4.45 4.34 4.22 410 3.99
Calcium (%) 0.87 0.87 0.87 0.87 0.87
Phosphorus (%) 0.35 0.35 0.35 0.35 0.35
Price (Baht/kg) 14.76 15815 15.54 15.93 16.32
Oxygen radical absorbance capacity (ORAC, mMTrolox/kg)
ORAC 4.34 13.45 25.65 37.98 52.21
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atinglsfmuriinga i (body weight gain, WG) é“mmﬂm@?avjﬁuimmﬁmi@fm (average daily gain, ADG)
TuﬂmmmmwwmuLLmTuumm’m@ummu me‘wudwLﬁfaﬁmﬂ%‘fﬁwrﬁmmLmui"ﬁwf;mﬁﬂﬁﬁuwummmi
(feed cost per gain, FCG) 1un@ummewmmmmﬁﬂmmummwﬂ?mmmmmmqmwmeu (Table 3) iadn
NIAAAINLATEAANDUNABAIT WL 131104 malondialdehyde (MDA) lunanaxn Tudilni@ 4, 8,12, uaz 16 194
VLﬂmvﬁmmwLmummqmummmﬁmummmmwuﬂmrﬁwm (P<0.05) (Table 4) dqunn9ifia lipid oxidation 183
{HeTlrinunnaiiuinmwudn 15ana malondialdehyde (MDA) lwiledauen ummnmu%m@mmu 4°C lusufi 1, 3,
6, lay 9 mfmvl,ﬂm:@nmmmmwmmiwmmLmeaﬂunqumuammquuﬂmﬂ@ (Table 5)

Table 3 Effect of purple rice bran supplement on production performance of black bone chickens.

Purple rice bran supplemented level

ltems P-value SEM
0% (Control) 3% 6% 9% 12%
Initial weight (g) 89.73 89.65 89.90 89.78 89.83 0.95 0.17
Final weight (g) 1,714.50 1,738.50 1,726.00 1,741.50 1,739.75 0.98 37.61
Weight gain, WG (g) 1,673.63 1,697.98 1,685.38 1,700.75 1,699.23 0.98 38.73
Average daily gain, ADG (g) 14.94 15.16 15.04 15.18 1517 0.98 0.40
Feed intake, FI (g/head) 5,837.50 5,850.00 5,837.50 5,887.50 5,800.00 0.78 45.72
Feed conversion ratio, FCR 3.49 3.45 3.46 3.46 3.41 0.85 0.23

Feed per gain, FCG (Baht/kg) 51.48 52.20 53.82 55.15 55.71 - -
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Table 4 Effect of purple rice bran supplementation on oxidative status (Mean+SD) in plasma of experimental

black bone chickens.

Purple rice bran supplemented level

ltems 0% P-value SEM
3% 6% 9% 12%

(Control)

Malondialdehyde: MDA (nmol/mi)
Week 4 10.89+0.71°  9.57+0.67° 8.81+0.55° 8.28+0.53° 7.97+0.62°  <0.05 0.31
Week 8 11.10£0.54° 11.050.61° 8.40+0.71° 8.56+0.27° 7.80+0.64°  <0.05 0.28
Week 12 11.55+0.71°  9.25+0.40°  8.62+0.22° 8.42+0.12° 7.95+0.69°  <0.05 0.16
Week 16 11.6220.22°  8.60+0.54°  7.75+0.77° 8.00£1.06° 7.37+0.09°  <0.05 0.27

*° Different superscripts within each row are significantly different (P<0.05).

Table 5 Effects of purple glutinous rice on lipid oxidation (Mean+SD) in breast meat of experimental black bone
chickens.

Purple rice bran supplemented level
ltems P-value SEM
Control 3% 6% 9% 12%
Malondialdehyde: MDA (nmol/mi)
Day 1of storage 23.11+2.25  22.55+7.80  23.22+7.59 = 23.47+3.67 23.78+3.23 0.087 1.34
Day 3 of storage 34.47+8.79  33.58+5.89  32.43+3.38 34.70t5.67  34.57+5.67 0.076 2.14
Day 6 of storage 42.44+3.39  41.9348.89 42.32+4.67  43.89+2.16  42.84+£9.95 0.089 3.15

Day 9 of storage 55.98+3.67  54.87+9.56  53.3246.89  54.67+8.69  55.97+6.89 0.076 3.65
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