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Effect of Dietary Supplementation of Acanthopanax senticosus and Eucommia ulmoides on
Antioxidant Defense System in Laying Hens

Sun-Young Kang, Min-Hee Lee', Young-Hyun Ko, Sea-Hwan Sohn, Yang-Soo Moon and In-Surk JangT

Department of Animal Science & Biotechnology, Jinju National University, Jinju 660-758, Korea

'Sangol Farm

ABSTRACT To investigate the effect of dietary supplementation of Acanthopanax senticosus (AS) and Eucommia ulmoides (EU)
on antioxidant defense system in laying hens, a total of three hundreds sixty 20-wk old Hyline brown commercial laying hens were
assigned to five dietary groups for 10-wk: (1) control diet, (2) control diet supplemented with AS at 0.5%, (3) control diet supple-
mented with AS at 1.0%, (4) control diet supplemented with EU at 0.5% and (5) control diet supplemented with EU at 1.0%. Total
antioxidant status (TAS) in blood and antioxidant enzymes including superoxide dismutase (SOD), gluthathione -S- transferase (GST)
and glutathione peroxidase (GSH-Px), and lipid peroxidation in the small intestine and liver were measured. There were no changes
in body weight for 10-wk dietary treatment. TAS in blood significantly (P<0.05) increased in birds fed the diet supplemented with
1% AS and 0.5 and 1.0% EU compared with those fed control diet. Especially, dietary EU showed much higher (P<0.05) TAS
compared with AS. In the antioxidant defense enzymes, GST activity of the small intestine was shown to be significantly (P<0.05)
increased in birds fed the diets supplemented with 0.5 and 1.0% EU compared with those fed the control diet. In addition, intestinal
SOD activity significantly (P<0.05) increased in birds fed the diets supplemented with 0.5% of AS and EU. However, we could
not observe any significant dietary treatment effect of those antioxidant parameters in the liver. In conclusion, dietary supple-
mentation of 0.5% AS and EU in a laying hen diet could be applied as a potential antioxidant source to improves bio-activity of

antioxidant and economical aspect in laying hens.

(Key words : Acanthopanax senticosus, Eucommia ulmoides, antioxidant, laying hens)

M2

SAHE ALt AR EE 754 AR AREA FAESHA
7} FE-S v lenl AV s H7HRIEA ksl A A
o] F7]ol| AtstE]e] Bt WA Fo] Wty e A4S WA}
&(Sevanian and Hochstein, 1985) Al& F2& H33}= ot
7 o Eo] 7so] AH Al Az ] kst 2HgoF A
P Al T8 A A 28-S SHok(Surai, 2003). EgH
A = 7Fae ALl T8 dEs vA=
A3, B dHER ofu2} AR kA H BEA
=

Adske a3 5o e 4§ Fol deldtky nu

1e)

O

o

" To whom correspondence should be addressed : isjang@jinju.ac.kr

F)31 AHGalvin et al.,, 1997; Bansal and Kaur, 2002; May,
2002). ©]9F 2o] kst A8 Al Aol M A A ke 24
WA &gk Fral Akaar)e] S oA e A
o7 AU S Z7FA17ItkKahl and Kappus, 1993).
Ats H7HEA ARSEE ksl viER E, A,
butylated hydroxytoluene, butylated hydroxyanisole, exthoxy-
quin ‘5°] Ak Y BB E= RISHAIRA 3 &
Fol| = Eg-star AAA Sl ARg-o] A olH, oA
FAsHA ol de] AREH AL o, I 54 T A

FA7F A 71522 JTHSiman and Eriksson, 1996). A}gujoll



16

o

~
of
ol

~] BHTS} BHATE 348l H7HAI24 0.02% F= 3185 a1
Ao H (BRI 5, 1995), HIEFT E= A=A AR Sl 6.5~
8.0 IUkg B=7t A o770 " dojA UTHI=FASE
= 7H, 2007).

gH, A el A Ais 4L A CNA Frefsiekar
gl R% = vKFrei, 1994), 1 oA 7FA| 23 (Acantho-
panax senticosuss)2} T (Eucommia ulmoides)->- polyphenolic

ALY BES ohgF FstaL slol A F4ikst 2H8ol
L3 932 IT(AZH 5, 2001; ¥4 5, 2002). 7HA L
2y AEels kst 9 2ol g8 &2l couma-
rin, steroid, triterpene, lignan, saponin 5-°] EA|3}a(Z Fa) <}
A%, 2002), FZoll= A& =221 flavonoid, lignan
2 iridoid &3HEo] T8 AR 0 Z LA i Deyama et al.,
1987; T =, 1988). Lee et al(2004)S 714920y 2B
o] rat®] 7FZZAU superoxide dismutase, gluthathione peroxi-
dase F catalase 5 Z-2 ks G40 SARE AA 3]
SR, ¢ 24 4 ke ke nasas

wEbA, B AFE Hd @it A LAAE e
AEAEZA Il EFA 7Y TFe e 7}/‘107549’}
T HA st Al HTHAIRA o8 THe S AR
7] fla] A8 Aol Fofsted A2 oY, 4% 9l Tkl
A gats) giAR 2Rgel] AEE 5A T 22 AskehH A

AR

=3
ttf

ARARA ZF AP 1290 ' REET 674 Tl o]
g38le] A BT SHIYTFOE F 3607

AR AAE 3 32} 2] A7y el whet TR
(NZED), 722399 Bt 0.5%(AS0.5)2} 1.0%(AS1.0) 2
FEA 2T S%(EUO 5)¢} 1.0%(EUL0) FFo.2 24315
th AE Al Fo] 7|13 AR 27191 2078 HE 30579
7HA 107 <t A AHrEolE AAEA T

2 Al ALZ B AR 22|

/\1?'5401] AR 7HA L UJ %13’4' %%1—8— FENxIA

2 10% FEWW)OR qu,;l Aol A7beach A9 Abe

(Ao A ksl oz 7RA L

29

= A TR ARA AR EA KEAIA FE8)]

AT DRSS

17 R, A1 Ahae) shebe JR-e

[e)] g] §1rfslx4 /\gsl__

Table

Table 201 YERH Ble}

Rk AR Al Bl ARSI A0 A B

71eel wet Ao Al A ARsta o,

Al FEE Q)

(72%), F7H(74%), ¥171(66%) = A A3k AU NH;

Table 1. Chemical composition of Acanthopanax senticosus leaves

and Eucommia ulmoides leaves

Ttems Acanthopanax Eucommia

senticosus leaves ulmoides leaves
-------------------- (%) -

Moisture 11.21 10.48

Crude protein 9.86 12.70

Nitrogen free extract 52.55 49.02

Crude fat 5.89 3.97

Crude fiber 12.34 13.41

Crude ash 8.15 10.42

Ca 1.02 1.88

P 0.24 0.24

Table 2. Chemical composition of experimental diets fed to

laying hens

Treatment'
Items
Con AS0.5 AS1.0 EU0.5 EUILO
--------------- (%) -

Moisture 1420 1393 13.87 1229 13.52
Crude protein 18.10 1798 17.67 1679 16.79
Nitrogen free extract 4536 44.34 4787 5043 45.69
Crude fat 413 403 427 400 330
Crude fiber 475 495 456 452 547
Crude ash 1346 1477 11.76 1197 1523
Ca 410 395 38 391 3.88
P 09 084 077 073 0.76

'Con (Control), ASO0.5 (Acanthopanax senticosus leaves 0.5%),
AS1.0 (Acanthopanax senticosus leaves 1.0%), EU0.5 (Eucommia

ulmoides leaves 0.5%) and EUL.0 (Eucommia ulmoides leaves

1.0%).
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Table 3. Effects of dietary supplementation of Acanthopanax senticosus leaves and Eucommia ulmoides leaves on body weight and gain

from 20 wks to 30 wks of laying hens

Treatment'
Items
Con AS0.5 AS1.0 EUO0.5 EUL.0
Initial BW (g) 1,913.4+31.0 1,855.6+21.5 1,879.4+17.0 1,913.9+17.1 1,889.1£17.2
Final BW (g) 2,062.5+£34.7 2,000.8+24.2 2,023.3£28.6 2,051.6+£27.5 2,031.1£57.3
Gain (g) 149.1+£15.9 145.2+22 .4 143.9+20.5 137.7£19.5 142.0+49.9

Values Mean+SE (n=8).

'Con (Control), AS0.5 (Acanthopanax senticosus leaves 0.5%), AS1.0 (Acanthopanax senticosus leaves 1.0%), EUO0.5 (Eucommia ulmoides

leaves 0.5%) and EU1.0 (Eucommia ulmoides leaves 1.0%).
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Fg. 1. Effects of dietary supplementation of Acanthopanax senti-
cosus leaves and FEucommia ulmoides leaves on blood to-
tal antioxidant status (TAS) in laying hens.

®Values (Mean+SE, n=8) with different superscripts differ signifi-

cantl y (P<0.05) among treatments.

'Con (Control), AS0.5 (Acanthopanax senticosus leaves 0.5%), AS1.0

(Acanthopanax senticosus leaves 1.0%), EUO0.5 (Eucommia ulmoides

leaves 0.5%) and EU1.0 (Eucommia ulmoides leaves 1.0%).
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Table 4. Effects of dietary supplementation of Acanthopanax senticosus leaves and Eucommia ulmoides leaves on the activities of SOD,
GST and GSH-Px and the level of MDA in the small intestine from 30 wks laying hens

s Treatment'
Items
Con AS0.5 AS1.0 EU0.5 EUL0
GSH-Px activity(U/g tissue) 0.59+0.05 0.59+0.06 0.57+0.03 0.59:+0.02 0.60+0.04
GST activity(U/g tissue) 0.03+0.002° 0.04+0.002" 0.04+0.003" 0.06+0.006" 0.05+0.003"
SOD activity(U/g tissue) 0.93+0.08" 1.24+0.12° 1.12+0.07" 1.3140.09" 1.20+0.12
MDA (mg/mL) 2.91+0.29 3.25+0.47 2.51+0.39 3.82+0.75 3.01+0.85

*"“Values (Mean+SE, n=8) with different superscripts differ significantly (P<0.05) among treatments.
'Con (Control), AS0.5 (Acanthopanax senticosus leaves 0.5%), AS1.0 (Acanthopanax senticosus leaves 1.0%), EUO.5 (Eucommia ulmoides

leaves 0.5%) and EU1.0 (Eucommia ulmoides leaves 1.0%).

GSH-Px (Glutathione peroxidase), GST (glutathione-S-transferase), SOD (superoxide dismutase) and malondialdehyde (MDA).
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5. Effects of dietary supplementation of Acanthopanax senticosus leaf and Eucommia ulmoides leaf on the activities of SOD,

GST and GSH-Px and the level of MDA in the liver from 30 wks laying hens

Treatment'
2
Items
Con AS0.5 AS1.0 EUO0.5 EUL.0
GSH-Px activity(U/g tissue) 0.50+0.04 0.48+0.02 0.44+0.02 0.43+0.03 0.45+0.04
GST activity(U/g tissue) 0.070+0.002 0.070+0.002 0.0600.002 0.070+0.001 0.061+0.005
SOD activity(U/g tissue) 2.02+0.15 1.91+£0.09 1.98+0.13 2.24+0.23 1.88+0.21
MDA (mg/mL) 1.67+0.21 1.48+0.16 1.70+0.22 1.74+0.45 1.35+0.10

Values MeantSE (n=8).

'Con (Control), AS0.5 (Acanthopanax senticosus leaves 0.5%), AS1.0 (Acanthopanax senticosus leaves 1.0%), EU0.5 (Eucommia ulmoides

leaves 0.5%) and EU1.0 (Eucommia ulmoides leaves 1.0%).

’GSH-Px (Glutathione peroxidase), GST (glutathione-S-transferase), SOD (superoxide dismutase) and malondialdehyde (MDA).
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