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Effect of Wild Grape Juice on Lipid Metabolism

and Antioxidaive Activity in Rat Fed High Oxidized Lipid
Won, Hyang Rye
Dept. of Food and Nutrition, Sangji University, Wonju, Korea

ABSTRACT

This study is to find out the antioxidative effect and serum and liver lipid composition
of wild grape juice in vivo. Forty 6-week-old white Sprague Dawley rats were divided into
4 groups such as normal lipid group, normal lipid group with wild grape juice, oxidized lipid
(basic diet plus 10% of oxidative lipid) group and oxidized lipid group with wild grape
juice, and 2ml juice was provided everyday. After 4 weeks of feeding with experimental diet
each groups were examined for the antioxidant enzyme activity in blood and liver
microsome and their serum and liver lipid composition. Glutanthione peroxidase activity in
blood was significantly higher in oxidized lipid group with wild grape juice than in oxidized
lipid group. Glutanthione peroxidase activity showed no difference depending on wild grape
juice supplementation. Glutanthione peroxidase activity in liver was significantly higher in
the groups with wild grape juice than in the groups supplemented only with oxidized lipid.
Glutanthione reductase activity showed no difference depending on the supplementation of wild
grape juice. Serum triglyceride level in the group supplemented with oxidized lipid diet and
wild grape juice showed similar value to the normal lipid group and the normal lipid group
with wild grape juiceoxidized fa6. Liver total lipid in the group supplemented with oxidized
lipid and wild grape juice showed similar value to the normal lipid group and the group
supplemented with normal lipid and wild grape juice. And it was lower than that of
oxidative lipid group without juice. The liver triglyceride level in the group supplemented
with normal lipid and wild grape juice was lower than that in the oxidative lipid group, but
it was as low as in the group supplemented only with normal lipid.

Key words: wild grape juice, antioxidative activity, lipid metabolism, oxidized lipid

o]

£ 20089 A ek StEduAdo] oo 9H Ao olo] A=Y

Hrd 20009 59 49 A 20099 59 299
Corresponding Author: Won, Hyang Rye Tel: 82-33-730-0496 Fax: 82-33-738-7652
e-mail: hrwon@sangji.ac.kr



224 =X GAE MBS H20H 25 2009

L A&

278 At 250 $AAPL Ha e
Aol A A3, 18 2 Bl 59 &8
A3 o T HEEHBAE AFEL A U
A 35A 2B 2] o XF HiEES
7WA o7t AWE FEdta e
o g2bA o590 &S ABIAFIY AT ot
Folut AFd AT A7t Bol 3=z itk
A Agso] AMEHT e §A gisiAs
g el o] i E:m 910i(Choi et al. 2004),
Hoy ¢hdsta &Fe] Hold A Fasa
HE BA71EF BEAS dGFoY 7154 AF
Mg AR AHEEe AP B3] AYsa
S tHBuxiang & Fukuhara 1997; Frei 1994; Hirose
et al 1998; Ju et al. 2006; Jung et al. 2004; Kim
et al. 2004; Lee 2007; Lee et al. 2000; Lee et al.
2003; Lee & Lee 1994a; Lee & Lee 1994b; Nam
& Kang 2000; Park & Kim 1992; Ricardo et al.
1991; Shin et al. 2006).

ool &3lw WS (Vitis coignetiae Pulliaf)
< 9EAH FRAHEEA A, AniEE € g%
of met & Aolrt Aon WiAo] st
Ax oA A& HEs IR Be
%9 K, Ca, Fe % PE Fista Jon 53] 2
< XRT 108] ofd Fhdtn AvkEEA
LAEATL 2007). EF A, HRA, FA
T84 WE Fo] TR 28, F5u3,
AL 437] ofdole] FREUES ToFE
Reg ¥eA QITHCheon 1999; T 1998).
HIoe A, FEFTaTA} IJgazo
Wl Me BaET Jokeigt o owsts] 2007,
487 F 2007; Kai et al. 2000; Kai et al. 2001,
Lee et al. 2004; Vauzour et al. 2007).

FqelAe) wFY} ABY ATE oFE
e olged ¥4 % FUREHANG 5
2006b), NeHe FEo] HE P2 T
e g R FAABIAEIY T 2007, EE
F - |F30] 597 s}el ¥ (Moon et al. 2006), 7
FHFE 0|83 TEAAFY AXEAE - P
73 1997), MF¢] FistEA 2 ¢2f 7 anthocyan®)

X0 olN 2 2 et

i)

e AF € 72 $AEAA - A58 19755
1975b), M% 32| polyphenol oxidased] 3}3}H%
BAYPEN T 1998), BF #H¥ FEE P4
SaFHHAG 5 2006a), Joo (20042 TEH
FEs AVe 7154 Hd 2 B4 #% 4
T, HEEAY e FEE9 ke a3
v T 2006), HYABHE o] &g AlFFe
A3} A3HEom et al. 2007), LEFH2HEES
FridAolo e wEH e FistdEAd P43
AzAd vAe a3 2007), T=R] AL
E oA EIHFTY 1989), TEWE RAEQ)
AR 22X 87V HARAEE - AUE 2005)00
# AFEo] A= o] gk

Ag7AA e Gi8 AFe AHEA g
AAJALE FHE HojolA FgAHJ o B
AFANME HFHE 60TolA 72413 A543 0
2 Z7) auksld $EA7F £F0] 200megKg
o] dE AL Hal AR HEFE FAHLR
A wE2Fo] etE Aol 43 AdeelM g
7re) A AhAtel Akl miAE J¥E HAES
17 Yt

IL Az 3 =Y

HEN=

Age] AHEE HERE 20089 49 U=
AR 24T GE ARATAND (BEA
Aol X ol Aaigch o EHe 2ol
e o1BAE TR Yold F FREZ A
st FA% F AE AA T F vhHstg 5F
718 AHgEle] ZFsle] 70T maste] A&
SR

1. dEESE 9 40|

APFTES HolLYAFE 4, HEd
ol X 6% 2] Sprague Dawley & 8F A& ¥
Frto} AFol wet 7 AP T 10vky A
g9 wiA AT $73 22E AIFFE ASA
(% 2:2C. FUEE 6015%, 2% 06:00 Am-
18:00 Pm)cil Al &1~ & ALSAARL] @ e}
Y Ea ARSIRen 4Ad Aolo RAGL

&



MBE X|LGAOIE S0{8t EF0IMC| HRE F0{7t X HCHAte} BHatsof DIX|= FE 225

=

AIN-3ME 7oz 3t PARAF, o
o AL, AR A F(71 R 2] 0]+2] 0]
ZF9] 10% A ), HEF Fo BLEA
T 4702 r3 HEFL WY 2mE A
T 539t AT UzEe ARE 2
< ¥ FHTE TG HTable 1).

ot T

Table 1. Composition of Experimental Diet
(g/100g)

Group”
. NW NG OW oG
Ingredients
Starch 68.00 68.00 58.00 58.00
Casein 14.00 14.00 1400 14.00
Corn oil 8.00 8.00 8.00 8.00 ,
a-Cellulose 500 5.00 5.00 5.00

Mineral-mix(AIN-93) 350 3.50 3.50 3.50
Vitamin-mix(AIN93) 100 1.00 100 1.00

DL-Methionine 030 030 030 030
Choline bitartrate 020 020 020 020
Oxidized soybean oil - - 10.00  10.00
Wild grape juice/day - 200 - 2.00
Distilled water/day 2.00 - 2.00 -

"NW: normal lipid and water supply group, NG:
normal lipid and wild grape juice supply group, OW:
oxidized lipid and water supply group, OG: oxidized
lipid and wild grape juice supply group
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Table 2. Final body weight, weight gain, food intake and FER

Group” Final body weight(g)  Weight gain (g) Food intake (g) FER?
NW 308.713.0M 217.9+13.9™ 501.1:49.4™° 0.44£0.06™°
NG 304.9+19.7 214.1£20.0 539.7+19.9 0.39+0.04
ow 309.3+27.8 218.8+27.6 548.2123.5 0.40+0.07
oG 313.1:22.8 2223£21.6 521.335.4 0.4310.07
"Groups are the same as in Table 1.
PFER : weight gainffood intake
All values are mean+SE
Table 3. Antioxidant enzyme activity in blood and liver
" Blood Liver
Groups > 3 ; -
GPx(mU/mg protein)” GR((mU/mg protein) GPx(mU/mg protein) GR((mU/mg protein)
NW 98.62+6.45" 4.62+0.46™° 14.410.51b 28.72+2.87"S
NG 106.48+8.67° 4.87:0.32 14.39:0.43b 29.48+2.64
ow 86.48+6.13" 3.6240.34 12.32+0.522 24.46+3.16
oG 96.29+6.42° 4.02+0.32 14.62+0.45b 26.68+2.86

l)Groups are the same as in Table 1.
2GPx: Glutathione peroxidase, ?GR: Glutathione reductase
All values are mean+SE

Values with different superscript letters in the same column are significantly different at p<0.05.
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Table 4. Serum total lipid, triglyceride, triglyceride, HDL-cholesterol and LDL-cholesterol

(mg/dL)
Group” Total lipid Triglyceride Total cholesterol ~ HDL-cholesterol ~ LDL-cholesterol
NW 425.3x98.2™° 76.6+10.7° 191.337.1% 47.127.6"° 128.9+14.6%°
NG 431.1+69.4 71.1£10.5° 193,2+24.6 45.0£64 131.8£10.0
ow 460.1£56.6 81.7+8.5" 203,5+59.3 422447 154.3+26.4
oG 4427+18.9 78.8+7.6" 193.8+27.6 44.616.7 136.0£17.6
YGroups are the same as in Table 1.
All values are mean+SE
Values with different superscript letters in the same column are significantly different at p<0.05.
Tabie 5. Liver total lipid, triglyceride and total cholesterol
(mg/dL)
Group" Total lipid. Triglyceride. Total cholestt.arol
(mg/g of wet liver) (mg/g of wet liver) (mg/g ofwet liver)
NW 471.6+47.0° 65.6£11.9° 5432155
NG 456.8+40.1° 58.1+8.0° 50.8+16.2
ow 52934562 78.3£6.5" 65.2%13.6
oG 455.342.6° 67.848.7° 55.2+15.8

Groups are the same as in Table 1.
All values are mean=SE

Values with different superscript letters in the same column are significantly different at p<0.05.
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