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ABSTRACT This study was conducted to investigate the effects of dietary resveratrol on growth performance, blood bioche-
mical parameters, immunoglobulin, and blood antioxidant activity in broiler chicks. Three hundred twenty one-day old broiler
chicks were divided 8 treatments (C(—), basal diet; C(+), basal diet with antibiotics; DL-a-tocopherol 20 IU; DL-a-tocopherol
200 IU; resveratrol 20 ppm; resveratrol 200 ppm; methylated resveratrol 20 ppm; methylated resveratrol 200 ppm) with 4
replicates and 10 birds per replicate. Birds were reared for 35 days, and, at the age of 35 days, eight birds of average weight
from each replicate were selected for blood samples collection. There were no significant differences on feed intake and feed
conversion ratio. But final body weight and weight gain in antibiotics, resveratrol and methylated resveratrol treatments were
significantly higher than no-antibiotics and a-tocopherol treatments (P<0.05). There were no significant differences on carcass
rate and relative organ weights among treatments, however, weights of liver and bursa of februcius in antibiotics, resveratrol
and methylated resveratrol treatment were lower than other treatments. Weight of pancreas was high in resveratrol and methylated
treatment. On the cecal microflora (total microbes, Coliform bacteria, Salmonella spp., and lactic acid bacteria), these in
resveratrol and methylated resveratrol treatments didn’t show the differences compared with those in no-antibiotics, antibiotics,
and a-tocopherol treatments. In the serum, there were no significant differences on creatinine, blood urea nitrogen (BUN), total
protein, albumin, globulin, alanine aminotransferase (ALT) and aspartate aminotransferase (AST) among treatments, though
globulin contents of reseveratrol 200 ppm and methylated resveratrol 20 ppm treatments decreased compared to those of other
treatments. Immunoglobulin (IgA, IgG and IgM) were significantly decreased in antibiotics and resveratrol treatments compared
to that of no-antibiotics and a-tocopherol treatments (P<0.05). Superoxide dismutase (SOD) like activity tended to increase
in resveratrol groups (P<0.05), however, there was no significant difference on malondiakdehyde (MDA) content among
treatments. In conclusion, these results showed that resveratrol derived from mulberry can be used as alternative of antibiotics
through improvement of broiler’s performance and maintain of health.

(Key words: resveratrol, broiler, blood biochemical parameter, immunoglobulin, blood antioxidant activity)
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Resveratrol(trans-3,5,4 -trihydroxystilbene, CisH;,05)- poly-
phenoic 3}3}E F stilbene A|E & 4-coumaroyl-CoA ¢} ma-
lonyl-CoAZ -] stilbene synthaseZh= &4 o3 d€
TH(Dang et al., 2003). Resveratrol 2 EA|7} UV AL, &
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1. ResveratrolZl Methylated Resveratrol
B A ZAABER o] &F resveratrol?] 3
< o5 2ok 23 UE 1 kgg 3 mm ©]5HE T4

oJ3stn AREE FUR PHOL 28 O WHe] 22
sk doldl ofslele BT %A 40TAN AT w5
{ 29

F —50TelA B4 Axst s FF2EQL2 9=
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Wl FE53 & A4 S5 AAT SFHT T2 A chlo-
roform3¥} /G A1, viv)&
T3 chloroform Z°] A AE S/FTEL ethyl-acetate$} 5
o 28101, viv)oE 33] Bl FEsith
Resveratrol2] trimethyl ether”} resveratrol 2T} 2do] =
O U2 2 (Pettit et al., 2002), & A] & ol|A]= resveratrol= M|
&l 3K(methylation) 3+ methylated resveratrolZ} resveratrol-S:
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Al o] 88 ZAAIE 143 A ol (Ross *
Ross 308) 38475 Adste] SAZ71(0~3F%)% SAF
713~5F%)9 35¢ T AES AABISITh AldA A= 8
A5 A Fd 49, sHEG 2R o2 pro] gbd
olo] vjx]) &}t Table 1). 7] ZAIEE NRC(1994)9)] 7 3+
ST 93] SAAES Z271(CP 22%, ME 3,100
kcal/kg)$} 71(CP 20%, ME 3,150 kcal/kg)® o] Fo
31 THTable 2).
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Table 1. Experimental design of this work

Antibiotics Treatments
X Basal diet (antibiotics free)
O Avilamycin 10 ppm + salinomycin 60 ppm
X DL-a-tocopherol 20 TU
X DL-a-tocopherol 200 TU
X Resveratrol 20 ppm
X Resveratrol 200 ppm
X Methylated resveratrol 20 ppm
X Methylated resveratrol 200 ppm
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Table 2. Formula and chemical composition of the basal diet

Ingredients Starter Finisher
(0~3 wk) (3~5 wk)
_____ L/
Comn 53.44 61.64
Soybean meal (CP 44%) 33.65 27.88
Corn gluten meal 4.16 4.00
Soybean oil 4.68 3.06
Limestone 1.02 1.23
Tricalcium phosphate 2.01 1.31
Salt 0.25 0.25
DL-Methionine (80%) 0.27 0.08
Lysin-HCI (50%) 0.02 0.05
Vitamin-mineral mixture' 0.50 0.50
Total 100.00 100.00
Chemical compositions?

ME (kcal/kg) 3,100 3,150
Crude protein (%) 22.0 20.0
Lysine (%) 1.10 1.00
Methionine (%) 0.50 0.38
Methionine + cysteine (%) 0.87 0.70
Ca (%) 1.00 0.90
Available P (%) 0.50 0.35

Vitamin-mineral mixture provided following nutrients per kg of
diet: vitamin A, 15,000 IU; vitamin Ds;, 1,500 IU; vitamin E,
20.0 mg; vitamin Ks, 0.70 mg; vitamin Bj,, 0.02 mg; niacin,
22.5 mg; thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxine, 1.3
mg; riboflavin, 5 mg; pantothenic acid, 25 mg; choline chloride,
175 mg; Mn, 60 mg; Zn, 45 mg; I, 1.25 mg; Cu, 10.0 mg;
Fe, 72 mg; Co, 2.5 mg.

% Calculated values.
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total protein, albumin, AST & ALTE &%ttt 8+ =
e A FEA 7| (HEMAVET® HV950FS, Drew Scien-
tific, Inc.)& ©]-&ste] NI 1+ JEES FAES A
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4) &l L Immunoglobulin &2t

o U] immunoglobulin &2 chicken IgA, IgG, IgM
kit(Bethyl Laboratories, Inc. USA)E AM-8-3l] 57315 Th
Goat anti-chicken IgA, IgG, IgM< coating buffer(0.05 M
carbonate-bicarbonate)ol] 1:100 H]&=Z 343 F 96 well
microplatedl] 100 LA ¥ 11 37Col|A 6083t Wk-g-A1Z t} Wb
S &, 96 well microplate 2 well®] coating bufferE A 73}
11, washing solution(50 mM tris, 0.14 M NaCl, 0.05% tween
20)2-2 33] AIAslT) ©]oA blocking solution(50 mM tris,
0.14 M NaCl, 1% BSA)E %11, 37ColA] 307 vESAIZ]
. washing solution® 2 33] A&} t}. Sample diluents(50
mM tris, 0.14 M NaCl, 1% BSA, 0.05% tween 20)°.% 3]
H EHE 7F wellell 100 pL? ¥ a1 6053+ 37Tl |t
A1Z1 B& 53] A2 3}aL, HRP conjugate 100 pLE EaL 1t
(37T, 60X AL o] & thA] 53] A4 &, enzyme sub-

strate(TMB peroxidase substrate, peroxidase solution B)E
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100 uLA ¥ RESAIZITh 5 uL 3083t vhgof w2 A ¥
sh2 wEato] o] 1PH™ 2 M HS0,E ¥ W& %
A A1Z1 F, microplate reader(Benchmark plus, Bio-Rad Labo-
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gNH ] A= Stefan and Gundrun(1974)2] ®H S
$&3t] SOD A &2 Tt WAl {2 Alg
pH 8.5¢] Tris-HCI buffer 1.5 mL¢} #1149 %2 0.1 mL
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Table 3. Effects of dietary resveratrol on growth performance in broiler chicks
a-Tocopherol (IU) Resveratrol (ppm) M-resveratrol (ppm)
Items C(—) CH+) SEM'
20 200 20 200 20 200
Initial BW (g) 48.3 48.3 48.5 48.4 483 48.2 48.1 48.2 0.92
Final BW (g) 1,812° 1,890° 1,847 1,858" 1,865 1,905 1,874 1,873 36.7
BW gain (g) 1,764° 1,841% 1,799 1,810° 1,817% 1,857 1,826% 1,825%® 36.6
Feed intake (g) 2,844 2,937 2,877 2,858 2,898 2,898 2,929 2,924 89.9
FCR 1.61 1.60 1.60 1.60 1.60 1.56 1.61 1.60 0.01

M-resveratrol: Methylated resveratrol, C(—): no antibiotics, C(+): antibiotics.

! Standard error of mean.

*> Mean within the same row with no common superscripts differ significantly (P<0.05).
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T3} resveratrol @} methylated resveratrol *]2]7-2] 3547 A
T2 SA 2 a-tocopherol AT} o] AHE HolA] ¥k
214, resveratrol 200 ppm A 2]+l A] a-tocopherol *] 2] -]
Hl&l A YERATHP<0.05). AbsAH 2 A3 A2l Tet
methylated resveratrol *]2]-ol|A] F-&AA] A 2] 72} resve-
ratrol *2]7-ol] ¥]3] F7Fstlont frelake /1™, res-
veratrol 2|72} a-tocopherol #] 2] Alolo| = {2141
zfol= AT Resveratrol A2]72] AR Q82 734
A A2]7-2} FABA 22T, a-tocopherol A 2]} B] w3}
2fo] & HolA] F3k oL, resveratrol 200 ppm REEEPAS-]
[TEE 15602 T A2l vlg) 22 £X5 Eih
EAdg Y =2 =2

B Ao o] g8 A9 =& 9 237 $E Table 4
o] JERHRAT}. Resveratrol@} methyalted resveratrol # 2]
o] A& FIAYA A7t A A 2], a-tocopherol
AT} vlwste] frolabes ATk 1he] TS FAA] A
2] 79} resveratrol 200 ppm A ] rellA] THE X 2] ol H]3|
27 YERE 2™, a-tocopherol 200 TU * 2] 72} methylated
resveratrol 200 ppm A |7 71 & A& BTk O
2fuh A2zt vlaell A el A ]l xtol= HolA] Skt H
%] A resveratrol A1 2] 77} YA A A 2]
a-tocopherol A2} Hlwsle] FASE o, #7e] FA
+= methylated resveratrol 200 ppmol| A SAIAI F-AYA)|
Al Hlsl kot v A7 Al tiste] A
7 FAE ST el 32 A 9 resveratrol
20 ppm # 2] 2 methylated resveratrol 200 ppm®i| A A
veb o, At fo ARl Afol & HolA] gSitt
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= Aol o] &8 SAIe] A i m|BE 2 Table 5
ol JeRHSITE Resveratrol®} methylated resveratrol #]2]1-2]
Z A&, coliform bacteria 2 lactic acid bacteria &<
A FEAYA] A 2] 2 a-tocopherol ] 2] -9} H] w5}
o fFo2¢l zfe]E HolA] e3kth Salmonella 32 3
2] ol Al Al YERsE 2™, a-tocopherol 200 TUS} res-
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Table 69 GERNSATE 1gA &2 T 2 2]+l vls
3FAY A 9} a-tocopherol # 2], resveratrol 2 methylated res-
veratrol A 2]groll A o] o2 7+Aslg o, 3FAYA| 9} res-
veratrol 200 ppm X 2] 7oA 7Fg GHA] LERE S (P<0.05),
T2 2 a-tocopherol 20 IUS} 200 U * ], resveratrol
20 ppm A 2], methylated resveratrol 20 ppm¥} 200 ppm *]
2ol sARToh A Aeluch Wi Uik
0.05). IgG FHFe IgA rFa} vz 2 A4 9} a-toco-
pherol *] 2], resveratrol 2 methylated resveratrol =] 2|7l
A FelFor sl on IgGe A S} a-tocopherol
2] 20 TU 2 methylated resveratrol *]2]FllA] 7} vt
SITH(P<0.05). IgM EHF2 A9} resveratrol 200 ppm 2
methylated resveratrol *]2]7tol|A fe]d o2 YA YRy
THP<0.05).
5. & dslst x|
£ Aol o] gH SAl2] P9} A3}et A FE Table 7°]
YehASITE $A] &M ) creatinine SHF2- YA A 2]t
H]3] a-tocopherol *] €], resveratrol *12]7%, methylated re-
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Table 4. Effect of dietary resveratrol on carcass rate and relative organ weights in broiler chickens

a-Tocopherol (IU)

Resveratrol (ppm) M-resveratrol (ppm)

Items C(—) CH) SEM!'

20 200 20 200 20 200
Carcass rate (%) 683  71.1 68.9 69.9 70.9 71.1 71.6 69.2 4.25
Liver (/100 g BW) 252 207 2.30 2.78 2.33 2.14 2.51 2.97 0.17
Spleen (g/100 g BW) 0.10  0.09 0.08 0.10 0.10 0.10 0.08 0.11 0.05
Pancreas (/100 g BW) 020 020 0.22 0.23 0.25 0.24 0.24 0.27 0.07
Bursa of fabrucius (g/100 g BW) 025  0.20 0.24 0.24 0.19 0.26 0.23 0.19 0.01

M-resveratrol: Methylated resveratrol, C(—): no antibiotics, C(+): antibiotics.

! Standard error of mean.
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Table 5. Effects of dietary resveratrol on the cecal microflora in broiler chickens

a-Tocopherol (IU) Resveratrol (ppm) M-resveratrol (ppm)
Items C(—) CH) SEM!
20 200 20 200 20 200

------- logl0 cfu/g contents -------

Total microbes 9.11 9.08 9.43 9.16 9.00 8.88 8.80 9.10 0.02
Coliform bacteria 6.71 6.30 6.65 6.55 6.18 6.75 5.92 6.34 0.02
Salmonella spp. 3.06 2.51 2.89 2.25 243 3.20 3.04 2.95 0.05
Lactic acid bacteria 8.78 8.59 9.14 8.25 8.11 8.43 7.79 8.13 0.07

M-resveratrol: Methylated resveratrol, C(—): no antibiotics, C(+): antibiotics.
! Standard error of mean.

Table 6. Effects of dietary resveratrol on immunoglobulin contents in broiler chickens

a-Tocopherol (IU) Resveratrol (ppm) M-resveratrol (ppm)
Items C(—-) CH+) SEM!
20 200 20 200 20 200
------- pg/dL -------
IgA 3.05° 1.45¢ 2.45° 2.49° 2.25° 1.69° 2.33° 2.18° 0.49
IgG 49.1° 30.8° 35.5¢ 47.5% 37.8" 39.2%%¢ 28.6° 31.7° 10.7
IgM 0.82° 0.66" 0.76* 0.82° 0.79° 0.59° 0.63° 0.65° 0.11

M-resveratrol: Methylated resveratrol, C(—): no antibiotics, C(+): antibiotics.
! Standard error of mean.
*° Mean within the same row with no common superscripts differ significantly (P<0.05).

Table 7. Effects of dietary resveratrol on blood biochemical parameters on broiler chicks

a-Tocopherol (IU) Resveratrol (ppm) M-resveratrol (ppm)
Items C(—) C(+) SEM!
20 200 20 200 20 200

Creatinine (mg/dL) 0.26 0.21 0.23 0.16 0.19 0.18 0.24 0.22 0.03
BUN (mg/dL) 2.00 2.20 2.20 2.80 2.60 2.40 2.20 2.00 0.15
TP (g/dL) 3.24 3.22 3.36 3.28 2.98 2.92 2.86 3.04 0.27
Albumin (g/dL) 1.50 1.72 1.76 1.70 1.54 1.70 1.68 1.74 0.13
Globulin (g/dL) 1.74 1.50 1.60 1.58 1.44 1.22 1.18 1.30 0.18
Albumin/globulin 0.89 1.15 1.10 1.08 1.08 1.44 1.45 1.37 0.02
AST (U/dL) 176.8 165.6 180.2 170.8 168.0 160.0 148.2 147.2 5.87
ALT (U/dL) 6.40 6.20 6.40 6.20 6.20 6.60 5.20 6.40 0.78

M-resveratrol: Methylated resveratrol, C(—): no antibiotics, C(+): antibiotics.
! Standard error of mean.

sveratrol #| 2] 7oA 743 th 53] a-tocopherol 200 1U 2] 72t F-AFSF 2™, methylated resveratrol #]2]7tol H]
Al FellA] 0.16 0.2 71 A YEFSE AL, resveratrol A 2]+ 3l resveratrol 2]l e S YR 28y
1} methylated resveratrol *]2]7-2] creatinine &> 3FAA| creatinine®] -2 A7 §-HQ1 Aol & Holx] 23
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t}. BUN< a-tocopherol 200 TU A 2]l A 7} =4 Ye}
oL, resveratrolZ} methylated resveratrol *] 2] 7= YA
o} F&AA X2, a-tocopherol X 2] Alo]of| A f-2]F
ZFo]l & Ho|x| ¢Fkom | total protein $HHFE resveratrol 2t
methylated resveratrol *|2]-2] YA} FAYA] A 2],
a-tocopherol ] 2] Alolof| A [-2]27) 121t} Albumin &
F2 A 2279} resveratrol 20 ppmol| A ThE A
Toll Hlal StAl yelkom, ATt AlelellA Zpo] S Kol
] ¢k}kt}. Resveratrol 200 ppm™} methylated resveratrol *]
2]72] globulin %2} albumin/globulin H]&-2 &AYA| <}
A A 2], a-tocopherol A 2]F-2ke] H]nof| A xfo]7} 9]
Aot o] A2l x]= oAt ASTE methylated resve-
ratrol *] 2]l 4], ALT= methylated resveratrol 20 ppm *
glrof| A dhEke] Alon, AV FRAYA A2l a
-tocopherol #]2]7-¢} Blawste] {-o] Q] Afo| & HolA] &F
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A of f g1ksl €402 Table 8ol W}
WAt} SOD fAF &AL resveratrol 200 ppm A 2] 7ol A
7V =90 ™(P<0.05), a-tocopherol 200 TUS} methylated
resveratrol 2|2 SOD A} S22 A<} TR
2] el v8)] =A UERE L1 (P<0.05), a-tocopherol 20 1U
<} resveratrol 20 ppm 2] 7-<] SOD GA} G4 A 2}
FRAA A2 Teb FeAQl 2ol 7t glATh Resveratrol©]
U methylated resveratrol *2]7= YA, FHYA H «

-tocopherol 2|9} ¥lwate] FeHQl ztol7l 1T
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Resveratrol-= 2 &4l A Z}e]A 2et, HAA] o] 5 o

&3k AESHA EAS HolFE flavonoid B dFo =

(Middleton et al., 1984), 2}&°] P|AE HF513 & i, 2]
ol oJaiA Y e FAEE ARt g EE
phytoalexin® 2 ¥## $Ith(Soleas et al., 1997). 22 A+
E°l|A = flavonoid &2 (Park et al., 2011)°]4} a-tocopherol
(Kim, 2011)= 71 A @ FollA A5 zto]7} flvka B
HAh & AF M= a-tocopherol X 2= F-3AYA| A2
ol vla) Aibdel B35 HolA] gkt 181 resveratrol
Al Foll M= FAA G A SAEHRE HEs] YER
Ak o]H A= resvreatrolo] THE flavonoid 9= T2
A7 319 855 7L U5E BAFE Aol Alsd
o 3, EAEY 2] TS AoV SA e t=2
Al A]T Ateloll A frolA ztolE Holx] iskrt ¥ A}
£ o)Al AFEolA flavonoid EZ o] Z=AE(Kim, 2005)2+
ZHKyselova et al., 2003; Jeng et al., 2010), H]"¢(Kyse- lova
et al., 2003) 2 A7 (Jaworek et al., 2001)2] F-Alll i3l
AT gkl F924¢1 2fo|7h glvkar B A3t AR
a2l o] AFEolA = AT el ratdt g7
of H¥ 22 7haRohe Atol7t e Aol Az, o]
of thgk F712Q1 A77F dasitta AlsErh

Fid& 2R B g9 A/dA wd
& itk £, B gl g A5, WY, 1
< AFgHRatcliffe, 2006). Fde] FA= A
29} 2 o5A aQld o3 JgkE o F
A7t ke RS F-2FE o] 5ojof /e 1Y
o] &A3}E Al A o] thQuinteiro-Filho et al., 2010). w2}
A GAYA Y resveratrol 20 ppm * 2], 123 methylated
resveratrol 200 ppm # 2] Fol|A FA7} S7] wlFof] o
th 3t resveratrolL} methylated resveratrol®] &3} §le A
o2 & % JANL thE SHA Holy] u Fog 34
AL} resvertrol 2! methylated resveratrol 2|52 Q91| <
o WA GEE FAAA Fe S she AR B F

2t ol Z¥= immunoglobulin| A= FASHAl Ve,

=2

Reol
fo
<

il

o
of 18 g

[ 12

Lo

ox g M oox 18

Table 8. Effects of dietary resveratrol on antioxidant activity of serum in broiler chickens

a-Tocopherol (IU)

Resveratrol (ppm)  M-resveratrol (ppm)

Items C(—-) C(+) SEM!

20 200 20 200 20 200
SOD like activity (%) 21.6° 21.4° 23.0% 23.6° 23.1% 26.0° 23.7° 23.7° 1.18
Malondialdehyde (pg/mL) 0.21 0.21 0.19 0.19 0.20 0.19 0.20 0.19 0.06

M-resveratrol: Methylated resveratrol, C(—): no antibiotics, C(+): antibiotics.

! Standard error of mean.

*¢ Mean within the same row with no common superscripts differ significantly (P<0.05).
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A 9} resveratrol A 2] 7ol A IgA, 1gG 2 IgM 2] gHaFo]
A e [gA= B AA Y& U] ZE3ske Aol
31(Perez-Carbajal et al., 2010), IgG+= IgMe] A4kd To &
WA A W0 2 HAYS}= immunoglobulin @2 7+ A<l
ZHe-5te 9 27 AAA A o] tHDavison et al., 2008;
Perez-Carbajal et al., 2010). IgM2 B-cell g F8Ao]1
Hijofe] W o] Yehhs A HA) A=A A28 3
z27] =29 F AYAkE Ao|tDavison et al., 2008; Perez-
Carbajal et al., 2010). o]H WA W2 HAE 353
Salmonella)] W3}l &S & AR dAE o, A3

£ 2 A H7F 5 a-tocopherol @} resveratrol 2] 3

7F el e feol Al ztelE HolA] sk

8= creatinine?} BUNS 2173 7] 5% 4_/\]- =1
adHA o™ (Jung et al., 2012; Sheo, 1999), %ﬂfﬁ < total
protein, albumin, globulin 2 ALT$} ASTS] =& 7He] A
& s o2 YEPATHKim et al., 2003; Hwang,
2009; Son et al., 2014).

Flavonoid &2 3} tocopherolo] /2] &Y
= PRIths A7 A glom, 1 AF WS T2 ratt
FR]ol| A o] Fo]H Y. Son et al.(2014)2 HA] AlF] flavo-
noid 42 H7KetS o, A2+ 3 FAE BolA=
Zkort, ALTS ASTVZF fHAaEdrtar skt & AJde]
Ao = ASTE methylated resveratrol 2]l -2
Ao g 744319 2™, ALTE methylated resveratrol 20 ppm
Ae] oAl thZ2=FY a-tocopherol X 2] o]l B3 743k
o)Al 2= BoF ©] & resveratrolo| 7t 7]% A
frell E27F ?J\%E HolF= Zolzt Alsdrh

itk gol &g AAstE 98-S o= SOD= B2 fla-
vonoid &3 0] g4ts} 3?1-‘4'%: 7HaL e Ao] BaEa 9l
THHalliwell and Gutteridge, 1989). & A]& ol X = resveratrol
I} methylated resveratrol *]2]llA] e H]3] SOD
FrAE 27do] = veh, kst B3t B3t Sl ?g
ElIRdTE 2 Al Zeke] 4 2eiske MDA §HF
SHAAoF F-&AA] A 2], a-tocopherol *] 2], resveratrol
3} methylated resveratrol %] 2]+ Afo]oflA] z}o]7} §l7] wl &
of olef] ek F7FAQ1 A77F B esttta AlsETh

oX,

ol g

H

£ SAALE W resveratrol®] 7P SAQ] Ak

/\é’ Eiﬂ% ul }_751 _6_%]:, zﬂoﬂ /\g@rzﬂ—ﬂ /H)\]— tﬂo:l m 6:10“

sl B0 PR G 2A87] Slstel Sasan

FAAE 193 {7 $3ol2] (Ross x Ross 308) 3205-%
Aate] SAZR)(0~3F%)et AT ~55%)] 35¢
T AE S AAEATE AEAAIE 8H B THC(—), AT,

C(H), FAA A2 a-tocopherol 20 TU * 2] a-tocopherol
200 TU A 2] resveratrol 20 ppm * 2] resveratrol 200
ppm *]2]; methylated resveratrol 20 ppm *2|<; methy-
lated resveratrol 200 ppm *2]T)E X273 47HE, wHEG
10578 0 2 vpro] gl wix|atsich SA1e] AtsAdA
Fo AR Q&S AT AteldA Feat gl e, &
SASH A G2 GAYA 9 resveratrol 2 methylated reve-
ratrol %] 2] 7-ol| A T334 9} a-tocopherol A 2]l H]a) F
oHo g EITHP<0.05). =A& 232 FH A3t
frelZgl ztol7} gilent, 31t B A= 3419} resve-
ratrol 20 ppm 2 methylated resveratrol 2] -ellA WA U
Eltor, F7he] FA= resvertrolZF methylated resveratrol
@ Froll A=A Uebgt) WA n] A& 3(total microbes,
Coliform bacteria, Salmonella, lactic acid bacteria)< resvera-
trolZ} methylated resveratrol 22 77} F-3A8A) <} kA A
2|7 3 a-tocopherol A 2]} H|mw3te] xfo] & HolA] ek
t}. $A & Y creatinine, BUN, total protein, albumin, AST
T2]3l ALT= A2l AtelellA] fo] 2]l 2ol & Holx] &
gkom, globulin 72 resveratrol 200 ppmZ} methylated
resveratrol 20 ppm A 2] Frol| A FAPA A2 Eel vl vt
< FAE BRo AT Aloldl o Ate fIATHP<0.05).
IgA, 1gGe} IgME= SHAA] A2l 79} reveratrol * 2]l A
A 9F a-tocopherol A 2] tel H]3] o] H oz 7HAe)

S THP<0.05). SOD FAF B2 resveratrol #] 2|70l t}
2 A TSl vlal #=A WER o™ (P<0.05), MDA -2
FrelAQl Aol 7h Ik wheba ¥ 2l resveratrol
A A i B A7 RS B8 A A A

AR o] § 7hsA el AlAETh

(AQ1o]: resveratrol, <A, N As}std Ak HAS=E
=, o kst &4

=

o Aol oJe o] Fezl Aoz ofd 3 }E%/]l:‘r

l
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