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ABSTRACT The current study was performed to develop natural bio-active substances as additives for the production of high
quality broiler chickens. A total of 120 male 3 day-old broiler chicks were randomly allocated to CON (control), GK2.5 (ginkgo
leaf 2.5%), GK5.0 (ginkgo leaf 5.0%), PK2.5 (pumpkin 2.5%) and PK5.0 (pumpkin 5.0%) of five groups in cages (24 birds per
group). All birds were fed corresponding diets from 3 to 35 d of age and determined growth performance and biological parameters
including blood biochemical profiles, antioxidant status and intestinal microflora. During the entire feeding trial, GK5.0 and PKS5.0

groups resulted in a significantly (P<0.05) higher FCR than GK2.5 and PK2.5 groups. Plasma triglyceride significantly (P<0.0

5)

increased in GKS5.0 group compared with the other groups, and the level of alanine transaminase (ALT) increased (P<0.05) in GKS5.0
and PKS5.0 groups compared with that in PK2.5 group. Dietary addition of ginkgo leaf and pumpkin significantly (P<0.05) increased

superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) in the small intestine. Also, the addition of 2.5% ginkgo leaf

significantly (P<0.05) increased the activities of SOD, GSH-Px and glutathione-S-transferase (GST) in the liver. Futhermore, muscle
GST activity significantly (P<0.05) enhanced by dietary addition of ginko leaf and pumpkin. However, the level of lipid peroxidation
(MDA) in the small intestine and muscle turned to be higher (P<0.05) in PK5.0 group. The colony forming units (CFU) of E. coli
in intestinal digesta significantly (P<0.05) decreased in both ginko leaf and pumpkin supplemented groups compared with CON

group. In conclusion, dietary addition of 2.5% ginko leaf and pumpkin as dietary sources can be applicable for the production of

high quality broiler chickens.
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Table 1. Formula and chemical composition of experimental diets fed to broiler chickens
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Treatments
Ingredients
Con GK2.5 GK5.0 PK2.5 PK5.0
Ingredients (%)
Corn 44.18° (46.04)" 43.08 (44.89) 41.97 (43.75) 43.08 (44.89) 41.97 (43.75)
Wheat 20.00 (20.00) 19.50 (19.50) 19.00 (19.00) 19.50 (19.50) 19.00 (19.00)
Wheat bran 4.00 (4.00) 3.90 (3.90) 3.80 (3.80) 3.90 (3.90) 3.80 (3.80)
Animal fat 3.00 (3.00) 2.93 (2.93) 2.85 (2.85) 2.93 (2.93) 2.85 (2.85)
Corn gluten 4.00 (2.80) 3.90 (2.73) 3.80 (2.66) 3.90 (2.73) 3.80 (2.66)

Soybean meal (44% CP)

16.50 (16.50)

16.02 (16.02)

15.53 (15.53)

16.02 (16.02)

15.53 (15.53)

Rapeseed meal 2.00 (2.00) 1.95 (1.95) 1.90 (1.90) 1.95 (1.95) 1.90 (1.90)
Fish meal 1.00 (1.00) 0.98 (0.98) 0.95 (0.95) 0.98 (0.98) 0.95 (0.95)
Meat meal 2.00 (2.00) 1.95 (1.95) 1.90 (1.90) 1.95 (1.95) 1.90 (1.90)
Ginkgo leaf - 2.50 5.00 - -
Pumpkin - - - 2.50 5.00
Salt 0.23 (0.23) 0.23 (0.23) 0.23 (0.23) 0.23 (0.23) 0.23 (0.23)
Calcium carbonate 0.20 (0.20) 0.20 (0.20) 0.20 (0.20) 0.20 (0.20) 0.20 (0.20)
Tricalcium phosphate 1.60 (1.20) 1.58 (1.20) 1.58 (1.20) 1.58 (1.20) 1.58 (1.20)
Lysine (liquid) 0.66 (0.46) 0.66 (0.46) 0.66 (0.46) 0.66 (0.46) 0.66 (0.46)
Methionine 0.12 (0.06) 0.12 (0.06) 0.12 (0.06) 0.12 (0.06) 0.12 (0.06)
Choline-HCl 0.01 (0.01) 0.01 (0.01) 0.01 (0.01) 0.01 (0.01) 0.01 (0.01)
Vitamin premix’ 0.20 (0.20) 0.20 (0.20) 0.20 (0.20) 0.20 (0.20) 0.20 (0.20)
Mineral premix’ 0.20 (0.20) 0.20 (0.20) 0.20 (0.20) 0.20 (0.20) 0.20 (0.20)
Salinomycin 0.05 (0.05) 0.05 (0.05) 0.05 (0.05) 0.05 (0.05) 0.05 (0.05)
Colistin 0.05 (0.05) 0.05 (0.05) 0.05 (0.05) 0.05 (0.05) 0.05 (0.05)
Total 100 100 100 100 100
Chemical composition (%)
ME (kcal/kg) 3,100 (3,100) 3,100 (3,100) 3,100 (3,100) 3,100 (3,100) 3,100 (3,100)
Cp 21.00 (19.00) 21.00 (19.00) 21.00 (19.00) 21.00 (19.00) 21.00 (19.00)

"Con (Control), GK2.5 (ginkgo leaf 2.5%), GKS5.0 (ginkgo leaf 5%), PK2.5 (pumpkin 2.5%), PK5.0 (pumpkin 5%).

!Contained per kg of diet: vit. A, 10,0000 IU; vit Ds, 2,000 IU; vit E, 421 1U; vit K, 5 mg; riboflavin, 2,400 mg; vit B, 9.6 mg; vit.
Bs, 2.45 mg; vit Biy, 40 ug; niacin, 49 mg; pantothenic acid, 27 mg, biotin, 0.05 mg.
*Contained the mg per kg of diet: Cu 140 mg, Fe 145 mg, Zn 179 mg, Mn 12.5 mg, I 0.5 mg, Co 0.25 mg, Se 0.4 mg.
*Formula of starter diet (3~21 d of age).

*Formula of finisher diet (22~35 d of age).
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Table 2. Chemical composition of ginkgo leaf and pumpkin

Items Ginkgo leaf Pumpkin
______ (%) e
Moisture 11.41 7.08
Crude protein 10.30 12.93
Nitrogen free extract 41.49 56.21
Crude fat 6.78 5.61
Crude fiber 2134 10.29
Crude ash 8.68 7.88
Ca 2.11 0.19
P 0.35 0.38
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Table 3. Effects of dietary supplementation of ginkgo leaf and pumpkin on growth performance, feed intake and feed conversion ratio

in broiler chickens aged 35 days

Treatment’
Items
Con GK2.5 GK5.0 PK2.5 PK5.0

Initial BW (g) 40.240.18 40.4+0.19 40.3+0.17 40.30.13 40.5+0.19
3~21 days

BW (g) 729.4+11.86 729.9+12.07 725.0425.69 725.4+20.89 723.6+£15.83

Gain (g) 689.2+11.94 689.5+12.11 684.7425.76 685.1420.93 683.0+15.77

Feed intake 1096.7+22.08 1103.8+36.93 1106.2+36.69 1100.4+30.27 1093.0+18.17

FCR 1.59+0.03 1.60+0.05 1.62+0.05 1.610.02 1.600.01
22~35 days

BW (g) 1785.9+18.37 1756.9+15.20 1750.0:16.96 1753.5+13.79 1750.1+21.20

Gain (g) 1056.5+14.60 1027.0+18.20 1025.2+17.62 1028.1420.90 1026.5+20.23

Feed intake 1815.6+43.48" 1794.2426.53° 1917.2432.93" 1719.8438.68" 1932.2+32.68"

FCR 1.7240.04° 1.75+0.04° 1.86+0.06" 1.68+0.04° 1.88+0.04°
3~35 days

Total gain (g) 1745.7+18.47 1716.5+15.23 1709.9+17.00 1713.2+13.73 1709.6+21.11

Total feed intake 2912.4+55.32° 2897.9+30.90° 3023.4+48.89" 2820.1444.09° 3025.2+38.38"

Total FCR 1.67+0.03 1.69+0.02° 1.77+0.01° 1.65+0.02° 1.77+0.02°

Mean£SE (n=8).

"Con (Control), GK2.5 (ginkgo leaf 2.5%), GK5.0 (ginkgo leaf 5%), PK2.5 (pumpkin 2.5%), PK5.0 (pumpkin 5%).
**Values with different superscripts in the same row differ significantly (p<0.05) among treatments.
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Table 4. Effects of dietary supplementation of ginkgo leaf and pumpkin on blood biochemical profiles in broiler chickens aged 35 days
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» Treatment
Items
Con GK2.5 GK5.0 PK2.5 PK5.0
AST (U/L) 16.83+17.31 311.75+14.14 359.33421.85 331.25+12.87 312.57421.10
ALT (U/L) 21.86£9.13% 11.50:0.80" 47.83+8.59° 35.25+9.99™ 42.88+12.61°
Glucose (mg/dL) 62.25+9.84 243.75+7.68 268.00:£16.87 248.00+6.08 254.63+12.39
Total protein (g/dL) 3.1020.18 3.150.12 3.76:0.25 3.08+0.08 3.16£0.23
Cholesterol (mg/dL) 161.63+11.32 159.88+8.56 181.63+15.11 157.88+5.86 153.57+8.58
Triglyceride (mg/dL) 19.83+0.69" 21.38+1.21° 17.25+1.91° 18.75+1.01° 25.67+1.32°
HDLC (mg/dL) 124.00+3.95 124.63+7.87 133.3849.78 117.75+3.36 121.88+8.53
LDLC (mg/dL) 9.57+2.21 25.88+1.32 31.6343.07 30.38+2.69 33.57+3.98

Mean£SE (1=8).

"Con (Control), GK2.5 (ginkgo leaf 2.5%), GKS5.0 (ginkgo leaf 5%), PK2.5 (pumpkin 2.5%), and PK5.0 (pumpkin 5%).

“AST (aspartic acid transaminase), ALT (alanine transaminase), HDLC (high-density lipoprotein cholesterol), and LDLC (low-density

lipoprotein cholesterol).

*“*Values with different superscripts differ significantly (p<0.05) among treatments.
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Table 5. Effects of dietary supplementation of ginkgo leaf and pumpkin on digestive organs weight in broiler chickens aged 35 days

55t} o]9} & A= Schaefer et al.(2010)©] fructose

o} PK2.577} -2l3HAI(P<0.05) =7}l 7+ A

Treatment "
[tems

Con GK2.5 GK5.0 PK2.5 PK5.0
Liver (/100 g BW) 2.62+0.06° 2.43+0.02" 2.53+0.08" 2.31+0.04° 2.32+0.07°
Pancreas (g/100 g BW) 0.190.01 0.190.02 0.190.01 0.17+0.01 0.17+0.01
Whole intestine (g/100 g BW) 2302031 2.09+0.08 2.130.04 2.59+0.15 22140.12
Proximal intestine (g/100 g BW) 1.43+0.20 1.42+0.06 1.49+0.03 1.66+0.07 1.52+0.10
Distal intestine (g/100 g BW) 0.87+0.16™ 0.67+0.04™ 0.64+0.01° 0.93£0.12° 0.69+0.04®
Intestine mucosae (g/100 g BW) 0.94+0.10° 1.02+0.05™ 1.07+0.04® 1.17+0.05" 1.05+0.07%

Mean+SE (n=8).

*Con (Control), GK2.5 (ginkgo leaf 2.5%), GKS5.0 (ginkgo leaf 5%), PK2.5 (pumpkin 2.5%), and PK5.0 (pumpkin 5%).
"““Values with different superscripts differ significantly (p<0.05) among treatments.

= PK2.5
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Table 6. Effects of dietary supplementation of ginkgo leaf and pumpkin on the specific activities of SOD, GST and GSH-Px and the

level of GSH and MDA in the small intestine of broiler chickens aged 35 days

Treatment”
Items
Con GK2.5 GK5.0 PK2.5 PK5.0
SOD (U/mg protein) 219.29+15.92° 347.34+23 44° 369.10£17.13% 364.57+11.13% 405.10£12.17°
GST (U/mg protein) 34.66+1.17 42.44+378 45.36+4.45 45254344 36.83+6.18
GSH-Px (U/mg protein) 0.27+0.02° 0.44+0.04" 0.46+0.03" 0.46+0.03" 0.500.02*
GSH (mM/mg tissue) 0.09+0.01 0.110.01 0.110.02 0.09+0.01 0.09+0.01
MDA (nM/mg protein) 1.05+0.11° 1.71+0.14 1.98+0.06™ 2.38+0.17" 2.49+0.22°

MeantSE (#=8).
"Con (Control), GK2.5 (ginkgo leaf 2.5%), GKS5.0 (ginkgo leaf 5%), PK2.5 (pumpkin 2.5%), and PK5.0 (pumpkin 5%).
"““Values with different superscripts in the same column differ significantly (p<0.05) among treatments.

Table 7. Effects of dietary supplementation of ginkgo leaf and pumpkin on the specific activities of SOD, GST and GSH-Px and the

level of GSH and MDA in the liver of broiler chickens aged 35 days

Treatment"
Items

Con GK2.5 GK5.0 PK2.5 PK5.0
SOD (U/mg protein) 355.58+14.82° 438.96+12.27° 366.94+19.38" 378.87+20.71° 412.39+£15.97°
GST (U/mg protein) 50.09+2.06° 61.87+2.05" 52.86+2.33" 57.94+1.61° 52.7242.02°
GSH-Px (U/mg protein) 0.33+0.02° 0.48+0.02" 0.37+0.01" 0.41+0.01° 0.40+0.01
GSH (mM/mg tissue) 0.36+0.01° 0.31+0.01° 0.31+0.01° 0.33+0.01 0.34+0.01™
MDA (nM/mg protein) 0.68+0.07 0.69+0.08 0.66+0.06 0.76+0.07 0.77+0.06

Mean£SE (n=8).
"Con (Control), GK2.5 (ginkgo leaf 2.5%), GK5.0 (ginkgo leaf 5%), PK2.5 (pumpkin 2.5%), and PK5.0 (pumpkin 5%).
""*Values with different superscripts in the same column differ significantly (p<0.05) among treatments.
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Table 8. Effects of dietary supplementation of ginkgo leaf and pumpkin on the specific activities of SOD, GST and GSH-Px and the
level of GSH and MDA in the muscle of broiler chickens aged 35 days

Treatment”
Items
Con GK2.5 GK5.0 PK2.5 PK5.0
SOD (U/mg protein) 165.49+9.84"° 177.87+7.40° 172.30+8.78" 152.78+7.19® 151.3045.74°
GST (U/mg protein) 5.82+0.30" 7.39+0.33" 7.77+0.52° 7.44+0.33" 7.25+0.32°
GSH-Px (U/mg protein) 0.060.01° 0.09£0.01° 0.09£0.01% 0.10£0.01° 0.07+0.01%
GSH (mM/mg tissue) 0.14+0.02 0.12+0.01 0.130.02 0.15+0.01 0.12+0.01
MDA (nM/mg protein) 1.1240.14° 1.36+0.06" 1.34+0.07° 1.3340.15 1.79+0.11°

Mean+SE (n=8).

"Con (Control), GK2.5 (ginkgo leaf 2.5%), GKS5.0 (ginkgo leaf 5%), PK2.5 (pumpkin 2.5%), and PK5.0 (pumpkin 5%).
*"“Values with different superscripts in the same column differ significantly (p<0.05) among treatments.
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Table 9. Effects of dietary supplementation of ginkgo leaf and pumpkin on microbial enumeration in ileal digesta from broiler chickens

aged 35 days

[unit: CFU (log/g)]

» Treatment
Items
Con GK2.5 GK5.0 PK2.5 PK5.0
E. coli 4.62+0.16° 3.7240.26° 3.38+0.34° 3.7120.25° 3.8440.14°
Lactobacillus spp. 4.92+0.18 4.96+0.30 5.20+0.25 5.330.13 5.37+0.20

Mean+SE (n=8).

"Con (Control), GK2.5 (ginkgo leaf 2.5%), GKS5.0 (ginkgo leaf 5%), PK2.5 (pumpkin 2.5%), and PK5.0 (pumpkin 5%).

“E. coli (Escherichia coli), CFU: Colony forming unit.

**Values with different superscripts differ significantly (p<0.05) among treatments.
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