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Effect of Dietary Supplementation of Plum or Omija on Growth Performance, Blood
Biochemical Profiles and Antioxidant Defense System in Broiler Chickens

Young-Hyun Ko, Yang-Soo Moon, Sea-Hwan Sohn, Chang-yong Jung and Insurk Jang*
Department of Animal Science & Biotechnology, Gyeongnam National University of Science and Technology, Jinju 660-758, Republic of Korea

ABSTRACT To investigate the effect of dietary supplementation of freeze-dried plum (Prunus mume Siebold and Zucc.,

PMS) or omija meal (Schizandra chinensis Baill.;

SCB) on growth performance, organ weights, blood biochemical profiles

and antioxidant defense system, a total of 96, 3-day-old male broiler chickens were assigned to three dietary groups: (1)
control diet, (2) control diet supplemented with PMS at 0.2%, (3) control diet supplemented with SCB at 0.2%. In vitro
antioxidant activity, plum and omija extracts showed a significantly higher radical scavenging activity (RSA). In particular,
omija extract showed much higher RSA than plum extract. Dietary addition of plum or omija did not affect body weight,
feed intake, feed conversion and the relative weight of digestive organ in birds. Plasma triglyceride significantly (P<0.05)
increased in birds fed the diet supplemented with omija compared with those fed control diet without affecting the other blood
biochemical components. Furthermore, reduced form of glutathione (GSH) in the liver or muscle significantly (P<0.05)
increased in birds fed the diet fortified with plum and omija. However, the specific activities of superoxide dismutase (SOD),
glutathione peroxidase (GPX) and glutathione-S-transferase (GST) and MDA (malondealdehyde) in the intestine, liver and
muscle were not altered by dietary antioxidant sources. In conclusion, dietary plum and omija resulted in a positive effect
on some antioxidant indicators such as increased in vitro RAS in extracts and in vivo GSH level in the liver and muscle
without affecting growth performance. Therefore, dietary addition of 0.2% of plum or omija could be applicable as potential
antioxidant sources in broiler chick production.

(Key words : broiler, plum, omija, antioxidant defense system)
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Table 1. Formula and chemical composition of experimental diets fed to broiler chickens

Treatment”
Ingredients
CON PMS SCB
Ingredients (%)
Corn 44.18° (46.04)* 44.18 (46.70) 44.18 (46.70)
Wheat 20.00 (20.00) 19.90 (19.90) 19.90 (19.90)
Wheat bran 4.00 (4.00) 3.90 (4.00) 3.90 (4.00)
Animal fat 3.00 (3.00) 3.00 (3.00) 3.00 (3.00)
Corn gluten 4.00 (2.80) 4.00 (2.04) 4.00 (2.04)
Soybean meal (44% CP) 16.50 (16.50) 16.50 (16.50) 16.50 (16.50)
Rapeseed meal 2.00 (2.00) 2.00 (2.00) 2.00 (2.00)
Fish meal 1.00 (1.00) 1.00 (1.00) 1.00 (1.00)
Meat meal 2.00 (2.00) 2.00 (2.00) 2.00 (2.00)
Plum - 0.20 -
Omija - - 0.20
Salt 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)
Tricalcium phosphate 1.60 (1.20) 1.60 (1.20) 1.60 (1.20)
Lysine (liquid) 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)
Choline-HCl 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)
Mineral premix® 0.20 (0.20) 0.20 (0.20) 0.20 (0.20)
Colistin 0.05 (0.05) 0.05 (0.05) 0.05 (0.05)
Salinomycin 0.05 (0.05) 0.05 (0.05) 0.05 (0.05)
Total 100 100 100
Chemical composition (%)
ME (kcal /kg) 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)

'CON (Control), PMS (Prunus mume Siebold and Zucc. 0.2%), SCB (Schizandra chinensis Baill., 0.2%).

'Contained per kg of diet: vit A, 10,0000 IU; vit D;, 2,000 IU; vit E, 421 IU; vit K, 5 mg; riboflavin, 2,400 mg; vit By, 9.6 mg; vit
Bg, 2.45 mg; vit By, 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.

SFormula of starter diet (3~21 d of age).
*Formula of grower diet (22~35 d of age).

el (35%133)4011 T N8 a7 EE AP
Fhgpo= 1pro] A4kt 1

=
s o/ U,
AT 2 2% %TJr 2o 28t Ao FAE A 100 g7

2) ol MsfstE ME HA

gl W A3}st A& 5 glucose, total protein, cholesterol,
triglyceride, HDLC(high-density lipoprotein cholesterol) %!
LDLC(low-density lipoprotein cholesterol) &< Az T H &



124 198 5 b % evld Ak Pas Ago) oA J

Table 2. Chemical composition of freeze-dried plum (Prunu
mume Siebold and Zucc.) and omija (Schizandra
chinensis Baill.)

Prunu mume Schizandra chinensis

ftem Siebold and Zucc. Baill.
______ (%) -

Moisture 9.48 10.11
Crude protein 7.39 8.98
Nitrogen free extract 63.84 36.17
Crude fat 232 14.74
Crude fiber 8.77 24.77
Crude ash 8.20 5.23
Ca 0.26 0.12
P 0.01 0.25
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Table 3. Effects of dietary supplementation of plum and omija powder on growth performance, feed intake and feed conversion in

broiler chickens

Treatment”
Items
CON PMS SCB
Initial body weight (g) 49.00 £0.37 49.03 £0.27 49.71 £0.48
3~21 days
BW (g) 720.21 £22.46 752.25+£21.90 738.52 £26.06
Gain (g) 671.21 £22.46 703.22 +£22.02 688.81 £26.20

Feed intake (g)

Feed conversion

1,103.60 +34.15
1.64£0.11

1,087.70 £ 29.56
1.55+0.04

1,096.55 £26.70
1.60 £0.04

22~35 days
BW (g)
Gain (g)
Feed intake (g)

Feed conversion

1,776.81 £37.52

1,056.60 +20.70

1,560.00 = 63.09
1.47 £0.05

1,826.25 +32.09

1,074.00 +20.27

1,678.51 +55.95
1.56 +0.05

1,811.35+33.10

1,072.83 £19.38

1,625.00 + 66.46
1.51£0.04

3~35 days
Total gain (g)
Total feed intake (g)

Total feed conversion

1,727.81 +£37.43
2,663.60 £ 92.49
1.55+0.06

1,777.22 +32.17
2,766.21 £ 63.92
1.56 +£0.04

1,761.64+33.15
2,721.55+87.65
1.54+0.03

Mean = SE (n=8).
*CON (Control), PMS (Prunus

mume Siebold and Zucc.,

0.2%), SCB (Schizandra chinensis Baill., 0.2%).
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Table 4. Effects of dietary supplementation of plum and omija powder on the relative digestive organs of broiler chickens

Treatment"
Items
CON PMS SCB
Liver (g/100 g BW) 2.76+0.26 2.4240.12 2.65+0.17
Pancreas (g/100 g BW) 0.18+0.01 0.20+0.01 0.20+0.01
Whole intestine (g/100 g BW) 1.78+£0.11 1.78 £0.09 1.89+£0.09
Proximal intestine (g/100 g BW) 1.22+0.07 1.20+0.06 1.35+£0.07
Distal intestine (g/100 g BW) 0.55+0.04 0.58+0.03 0.55+0.03
Intestinal mucosae (g/100 g BW) 0.88£0.07 0.87+0.05 0.96+0.07

Mean £+ SE (n=8).

*CON (Control), PMS (Prunus mume Siebold and Zucc., 0.2%), SCB (Schizandra chinensis Baill., 0.2%).

Table 5. Effects of dietary supplementation of plum and omija powder on blood biochemical profiles in broiler chickens

o Treatment
Items
CON PMS SCB
Glucose (mg/dL) 235.57 +9.50° 22138 +5.77° 249.38 + 7.42°
Total protein (g/dL) 3.66 £0.24 3.61+£0.13 3.44+£0.30
Cholesterol (mg/dL) 146.00 + 7.53 157.13 £8.53 142.25+7.62
Triglyceride (mg/dL) 20.50 + 1.87° 2513+ 1.74° 39.88 +£3.21°
HDLC (mg/dL) 95.63+7.93 105.38 +7.66 96.50 +6.15
LDLC (mg/dL) 20.75+ 1.40 23.00+2.66 2543 +3.04

Mean + SE (#=8).

'CON (Control), PMS (Prunus mume Siebold and Zucc., 0.2%), SCB (Schizandra chinensis Baill., 0.2%).
"HDLC (High-density lipoprotein cholesterol), LDLC (Low-density lipoprotein cholesterol).
**Values with different superscripts differ significantly (P<0.05) among treatments.

0.4, 0.8, 1.6 ¥ 32%)°.2 &313lq in vitrool| Al DPPH W
© 72 243} radical £2765(RSA, %) AN 232 By
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© 2 YEHTHP<0.05).
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Effect of plum and omija extracts on DPPH radical sca-
venging activity(RSA, %). The data are expressed as %
scavenging of DPPH radicals. "Significant difference in
RSA between 0% and 0.2, 0.4, 1.6 or 3.2% at P<0.05.
Y Significant difference in RSA between plum and omija
at P<0.05.
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Table 6. Effects of dietary supplementation of plum and omija powder on the specific activities of SOD, GST and GPX and the level
of GSH and MDA in the small intestine of broiler chickens

Treatment"
Items
CON PMS SCB
SOD (U/mg protein) 569.12 £69.87 548.57 £56.39 566.05 £ 65.77
GST (U/mg protein) 27.55+2.19 28.12+£2.75 3423+2.19
GPX (U/mg protein) 0.156 +0.022 0.124+0.014 0.144+0.014
GSH (mM/mg tissue) 0.157+0.014 0.148 +£0.015 0.164 +0.014
MDA (nM/mg protein) 2.71+0.68 2.55+0.38 2.44+0.53

Mean + SE (#=8).

*CON (Control), PMS (Prunus mume Siebold and Zucc., 0.2%), SCB (Schizandra chinensis Baill., 0.2%).

(PMS)Z} 1]} H7KSCB)oll W g gkS Bix] e Ao
= Uehstth =3 GSH &3 214 2Hksk=(MDA) &
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= #EE S QAAT, GSH g3e 2om) = H7FHSCB)el
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Table 7. Effects of dietary supplementation of plum and omija on the

and MDA in the liver of broiler chickens

C‘ﬂi = oA AEAo T =93] 4]
PR o] g3t SA|9 atst 7%

A7HA 7 H 7Fe/dell tiste] ARt & A
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specific activities of SOD, GST and GPX and the level of GSH

Treatment"
Items
CON PMS SCB

SOD (U/mg protein) 562.76 +114.87 431.51 +£24.96 385.66 +25.35
GST (U/mg protein) 68.19+£4.91 70.82 £3.51 7723 +3.56
GPX (U/mg protein) 0.507 +0.020 0.459 +0.040 0.510+0.031
GSH (mM/mg tissue) 0.308 £0.017° 0.313+0.012° 0.361 +0.014*
MDA (nM/mg protein) 1.77+0.27 1.38+0.19 1.41+0.14

Mean £+ SE (n=8).

'CON (Control), PMS (Prunus mume Siebold and Zucc., 0.2%), SCB (Schizandra chinensis Baill., 0.2%).
**Values with different superscripts differ significantly (P<0.05) among treatments.
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Table 8. Effects of dietary supplementation of plum and omija on the specific activities of SOD, GST and GPX and the level of
GSH and MDA in the muscle of broiler chickens aged 35 days

Treatment”
Items
CON PMS SCB
SOD (U/mg protein) 194.01 £15.11 176.98 + 8.48 189.62 +7.31
GST (U/mg protein) 6.07+0.44 6.31+0.36 6.73+0.24
GPX (U/mg protein) 0.061 £0.011 0.062+0.012 0.071 £0.011
GSH (mM/mg tissue) 0.060 +0.010° 0.112+0.012* 0.133+£0.013*
MDA (nM/mg protein) 1.16+0.12 1.34+0.14 1.63+0.27

Mean + SE (#=8).

*CON (Control), PMS (Prunus mume Siebold and Zucc., 0.2%), SCB (Schizandra chinensis Baill., 0.2%).
“*yalues with different superscripts differ significantly (P<0.05) among treatments.
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