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Antioxidant Activity of Vegetables or Fruits Extract in Mice

Chan Heo, Nam Yee Kim, Hyun Pyo Kim and Moon Young Heo”
College of Pharmacy, Kangwon National University, Chunchon 200-701, Korea

Abstract — The ethanol extracts of the mixed vegetables (Bioactive Vegetables, BV) and the mixed fruits (Bioactive Fruits,
BF) were evaluated for their i vivo antioxidant activities. Four weeks treatment of oral administration was performed to
mice. A KBrO; as a potent oxidant was used to induce the oxidative stress for iz vivo experiment. BV and BF were shown
to possess the significant inhibitory effect of lipid peroxidation as measured by the level of malondialdehyde (MDA) for-
mation although the potencies were not higher than those of well-known antioxidants such as vitamin C, trolox and quer-
cetin. Furthermore, BV and BF inhibited DNA damage assessed by single cell gel electrophoresis (comet assay) and
reduced the micronucleated reticulocyte (MNRET) formation of peripheral blood. Antioxidants tested also revealed potent
inhibitory activities higher than BV and BE These antigenotoxic activity profiles were similar to that of abovementioned
inhibition of lipid peroxidation. Therefore, BV and BF having mild antioxidant activity as functional food candidates may be
useful natural antioxidants by the inhibiting of lipid peroxidation and the protecting oxidative DNA and chromosomal damage.
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Table I - Inhibitory effect of BV and BF on lipid peroxidation in
KBrO;-treated mouse liver

MDA pmol/g of tissue

Treatment! —
Sample (p.0.)+KBrO, (i.p.) Mean+S.EM.2 Irﬂ};})l)gon
(2
CMC+Water 5.56+0.57 -
CMC+KBrO; 80 mg/kg 9.86+0.79% -
BV 100 mg/kg+KBrO,; 80 mg/kg 9.80+1.02% 0.6

8.63+0.54° 124
2.67+049*® 729
8.74+0.84° 114
5.66+0.48**P 426
5.24+0.33%*> 469
552+0.65%*  44.0

BV 250 mg/kg+KBrO; 80 mg/kg
BV 500 mg/kg+KBrO; 80 mg/kg
BF 100 mg/kg+KBrO; 80 mg/kg
BF 250 mg/kg+KBrO; 80 mg/kg
BF 500 mg/kg+KBrO; 80 mg/kg
Vitamin C 10 mg/kg+KBrO; 80 mgkg
Trolox 10 mg/kg+KBrO,; 80 mgkg 6.78+0.76* 31.2
Quercetin 10 mg/kg+KBrO; 80 mg/kg 6.94:+0.87* 29.6

1Sample (p.0.) was treated for 6 days a week for one month, and
was treated with KBrO, (80 mg/kg, i.p.) daily for last 4 con-
secutive days, simultaneously. Liver from mouse was removed at
24 hours after final treatment of KBrO,.
Z1=5 except BV 100mgkg and 250 mg/kg groups (n=4,
respectively), Significantly different from positive control group
(Student's t-test). * p<0.05, ** p<0.01. The groups with differ-
ent alphabet are significantly different in the treatment groups of
BV or BF including positive control (CMC+KBrO; 80 mg/kg) at
<0.05 (ANOVA/Duncan's multiple range test).
% Inhibition=[MDA - MDA estment /MDA gt X 100
BV : the ethanol extract of mixed vegetables, BF : the ethanol
extract of mixed fruits.

AL 743381, ANOVA with multiple comparison testE
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Table II - Inhibitory effect of BV and BF on KBrOj-induced DNA damage in mouse pheripheral blood

Treatment! OTM TL
Sample (p.0)+KBrOs (i.p.) Mean+S.EM.? Inhibition (%) Mean+SEM.? Inhibition (%)*

CMC+Water 0.64+0.044 - 4.60+0.41 -

CMC+KBr0O, 80 mg/kg 1.67+0.12% : 12.50+1.04 .

BV 100 mg/kg+KBrO; 80 mg/kg 0.91+0.08%*> 455 5.99+0.44%* 52.1
BV 250 mg/kg+KBrO, 80 mg/kg 0.71+0.06%*> 57.5 5.32+0.47** 57.4
BV 500 mg/kg+KBrO; 80 mg/kg 0.84+0.09%*b 49.7 5.83+0.70%* 53.4
BF 100 mg/kg+KBrO, 80 mgkg 1.21+0.24*0 275 10.95+3.34 12.4
BF 250 mg/kg+KBrO; 80 mg/kg 0.87+0.11%*P 47.9 6.90+1.50%* 44.8
BF 500 mg/kg+KBrO, 80 mg/kg 0.82+0.14%*b 50.9 6.10+1.16%* 51.2
Vitamin C 10 mg/kg+KBrO, 80 mg/kg 0.57+0.06%* 65.9 3.94+0.41%* 68.5
Trolox 10 mg/kg+KBrO, 80 mg/kg 0.64+0.03** 61.7 4.7320.16%* 62.2
Quercetin 10 mg/kg+KBrO; 80 mg/kg 0.76+0.06** 54.5 4.86+0.30** 61.1

Sample (p.o.) was treated for 6 days a week for one month, and was treated with KBrO, (80 mg/kg, i.p.) daily for last 4 consecutive
days, simultaneously. Blood from heart puncture was taken at 24 hours after final treatment of KBrO;.

Zn=6, Significantly different from positive control group (Student's t-test). * p<0.05 , ** p<0.01. The groups with different alphabet
are significantly different in the treatment groups of BV or BF including positive control (CMC+KBrO; 80 mg/kg) at p<0.05 (ANOVA/

Duncan's multiple comparison test).

3¢ Inhibition=(DNA damage,;-DNA damage, zmen/DNA damage, o X 100
BV : the ethanol extract of mixed vegetables, BF : the ethanol extract of mixed fruits, OTM : Olive Tail Moment, TL : Tail Length.
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Table III - Anticlasogenicity of BV and BF on KBrOs-induced
micronucleated reticulocyte (MNRET) in mouse peripheral

blood
) MNRET/1,000RET
Treatment —
sample (p.0.)+KBrO, (i.p.) Mean+S.E.M.?2 Inlg;n)%lon

(4

CMC+Water 1.33+0.61 -

CMC+KBrO; 80 mg/kg 18.67x1.76% -
BV 100 mg/kg+KBrO; 80 mg/kg 7.67+1.72%*> 589
BV 250 mg/kg+KBrO; 80 mg/kg 3.17x0.79**°  83.0
BV 500 mg/kg+KBrO; 80 mg/kg 2.17+0.79**¢  88.3
BF 100 mg/kg+KBrO; 80 mg/kg 12.00+1.77** 357
BF 250 mg/kg+KBrO; 80 mg/kg 8.00+1.63**"¢  57.2
BF 500 mg/kg+KBrO; 80 mg/kg 5.33+140%*° 715
Vitamin C 10 mg/kg+KBrO; 80 mgkg 2.00+0.63** 89.3
Trolox 10 mg/kg+KBrO; 80 mg/kg 2.50+0.62%* 86.6
Quercetin 10 mg/kg+KBrO; 80 mg/kg 5.50+2.26%* 70.5

Isample (p.o.) was treated for 6 days a week for one month, and
was treated with KBrO; (80 mg/kg, ip.) daily for last 4
consecutive days, simultaneously. Peripheral blood was taken at
24 hours after final treatment of KBrO,.
®n=6, Significantly different from positive control group
(Student's t-test) * p<0.05, ** p<0.01. The groups with differ-
ent alphabet are significantly different in the treatment groups of
BV or BF including positive control (CMC+KBrO; 80 mg/kg) at
<0.05 (ANOVA/Duncan's multiple comparison test).
% Inhibition=[chromosomal damage oq-chromosomal damage, .men)/
chromosomal damage ., < 100
BV : the ethanol extract of mixed vegetables, BF : the ethanol
extract of mixed fruits, MNRET : micronucleated reticulocyte,
RET : reticulocyte.
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