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Effect of Dietary Supplementation of Ground Grape Seed on Growth Performance and
Antioxidant Status in the Intestine and Liver in Broiler Chickens
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Department of Animal Science & Biotechnology, RAIC, Jinju National University

ABSTRACT

A total of twenty, 2-wk-old male broiler chickens were allotted into control diet(CON) or a diet supplemented with 1% ground
grape seed(GGS). They had free access to feed and water for 3 wk. Growth performance and antioxidant markers in plasma,
intestine and liver were determined. Dietary addition of 1% GGS did not affect weight gain, feed intake, feed conversion and
organ weight in 35 day-old broiler chickens significantly. There was no difference in plasma levels of glucose, triglyceride,
cholesterol, AST, ALT and LDH activity. However, total antioxidant status(TAS) in blood increased(P<0.05) in chickens fed the
diet supplemented with 1% GGS compared to those fed the control diet. In addition, the specific activity of intestinal superoxide
dismutase(SOD) increased(P<0.05) in birds fed the diet supplemented with GGS. However, the activities of intestinal gluthathione
peroxidase(GSHPx) and gluthathione -S- transferase(GST) and hepatic SOD, GSHPx and GST were not affected by the dietary
GGS. The levels of reduced glutathione and lipid peroxidation in the small intestine and liver were not different between the
two groups. In conclusion, dietary supplementation of 1% GGS did not result in a negative effect on growth performance. In
addition, some antioxidant indicators including blood TAS and intestinal SOD were markedly elevated in response to dietary
GGS. Therefore, dietary addition of 1% GGS may be beneficial to improve antioxidant capacity in broiler chicken.
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Table 1. Composition of experimental diets

Diets %
Ingredients
CON GGS
Ingredients %
Corn, wheat, wheat bran 67.22 66.53
Beef tallow 2.96 2.93
Comn gluten 3.94 3.90
Soybean meal (44% CP) 16.26 16.10
Rapeseed meal 1.97 1.95
Fish & meat meal 2.96 2.93
Plant oil 1.50 1.50
Grape seed meal - 1.00
Salt 0.23 0.23
Ca & P supplement 1.78 L7
Lysine (liquid) 0.65 0.63
DL-Methionine 0.12 0.12
Choline-HC1 0.01 0.01
Vitamin premix’ 0.20 0.20
Mineral prernix2 0.20 0.20
Chemical composition

Crude protein 18.67 19.08
Crude fat 4.39 457
Crude fiber 4.02 3.07
Crude ash 4.36 5.27

! Contained per kg : vit. A, 5,500,000 IU; vit Ds, 1,500,000 IU;
vit E, 15,000 mg; vit K, 800 mg; thiamin, 1,000 mg; riboflavin,
4,000 mg; niacin, 25,000 mg; biotin, 30 mg; folic acid, 500 mg;
pantothenic acid, 5,000 mg; pyridoxine, 1,500 mg; vitamin By,
15 mg.

2 Contained per kg: Cu, 12,000 mg; Fe, 35,000 mg; Zn, 25,000 mg;
Co, 150 mg; L. 500 mg; Co, 150 mg; Se, 120 mg; Mn, 38,000 mg.
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Table 2. Effect of dietary supplementation of ground grape
seed(GGS) on BW, feed intake and feed conversion in

broiler chickens

Treatment
Item
CON GGS
Initial BW
331.40+ 4.46 338.80+ 5.80
(at 14 days) (g)
Final BW
1514.70+24.28 1552.30+21.42
(at 35 days) (g)
Weight gains
1183.30+24.64 1213.50+18.40
(14~35 days) (g)
Average daily gain
56.34+ 1.17 57.79+ 0.88
(14~35 days) (g)
Average feed intake
9526+ 1.71 99.44+ 1.67
(14~35 days) (g)
Feed conversion
1.69+ 0.02 1.72+ 0.02

(14~35 days)

Meant+SE(n=10).
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Table 3. Effects of dietary supplementation of ground grape
seed(GGS) on the weights of the liver, small intestine

and pancreas in broiler chickens

Treatment
Item
CON GGS

£/100g BW
Liver weight (g) 1.9740.05 1.94+0.09
Intestinal weight (g) 1.48+0.05 1.46£0.05
Total mucosal weight (g) 1.06+0.03 1.05+0.03
Pancreas (g) 0.21+0.01 0.20£0.01

Mean+SE(n=10).
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(Table 6), 33k}l F 421 SOD, GSHPx 2 GST &4 %= o
Z7¢ T84 Fol 3 Bsd 9 es JeEl ) wet

Table 4. Effects of dietary supplementation of ground grape
seed(GGS) on the levels of plasma biochemical com-

ponents in broiler chickens

Treatment
Item
CON GGS
Glucose (mg/dL) 25520+ 6.88 243.50+ 557
Triglyceride (mg/dL) 23.00+ 082 2511+ 1.05
Cholesterol (mg/dL) 158.10+ 4.73  156.30+ 4.66
AST (IU/L) 303.50+ 14.38  298.60+ 14.73
ALT (IUL) 2,10+ 0.10 2.50+ 022
LDH (IU/L) 2137.0£148.13  2290.9 +176.65

Total antioxidant status (mM/L)

031+ 0.01 039+ 002"

AST (aspartate aminotransferase), ALT (alanine aminotransferase)

and LDH (lactate dehydrogenase).

Mean+SE(n=10).

" Values with superscripts differ significantly(P<0.05) between
treatments.

Table 5. Effects of dietary supplementation of ground grape seed
(GGS) on the specific activity of antioxidant enzymes, re-
duced gluthathione(GSH) and lipid peroxidation (MDA)

in the small intestinal mucosa from broiler chickens
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Table 6, Effects of dietary supplementation of ground grape seed
(GGS) on the specific activity of antioxidant enzymes, re-
duced glutathione(GSH) and lipid peroxidation(MDA)

in the liver from broiler chickens

Treatment
Item
CON GGS

Superoxide dismutase .

o . 0.44 +0.05 0.56 +0.09
(unit/min/mg protein)
Glutathi id

uatione peroxidase 0.39 £0,07 0.35 +0.07
(unit/min/mg protein)
Glutathione -S- transferase

L . 0.046+0.003 0.041+0.003
(unit/min/mg protein)
Reduced glutathione

. 4.65 +0.35 5.09 £0.20

(mM/mg protein)
Malondialdehyd A

ondialdehyde(MDA) 0.15 £0.02 0.11 0,01

(tM/mg protein)

MeantSE(n=10)
" Values with superscripts differ significantly(P<0.05) between
treatments.

Treatment
Item
CON GGS

Superoxide dlsmutallse 0.50 +0.08 0.50 £0.13
(unit/min/mg protein)
Glutathione per0x1('1ase 0.48 +0.08 0.51 +0.08
(unit/min/mg protein)

ione -S- fi
Glutathione -S tra'ns erase 0.031£0.002 0.03120.003
(unit/min/mg protein)
Reduced glutathione 5.64 +0.44 6.38 =0.47
(mM/mg protein)

i Al
Malondialdehyde(MDA) 031 +0.03 0.27 £0.04

(tM/mg protein)

Mean+SE(n=10).
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