J Korean Soc Food Sci Nutr
36(8), 955 ~959(2007)

0k
>
Tob

H FE2O

o
it
e
o

Zt
=]

[
2
E
El

fob

10
o0

RERE S DA B

or O

k]

=
T

Antioxidation and Antigenotoxic Effects of Buckwheat Sprout Extracts
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School of Bioscience and Biotechnology, Kangwon National University, Chunchon 200-701, Korea

Abstract

This study was carried out to determine the antioxidative and antigenotoxic effects of buckwheat (Fagopyrum
esculentum Moench) sprout using 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical donating method and
micronucleus test. Buckwheat sprout were extracted with 70% ethanol and then further fractionated to n-
hexane, chloroform, ethyl acetate (EtOAc), butanol and water. Among the five fractions, the EtOAc fraction
showed the highest electron donating activity (RCso 26.1 pg/mL). The effects of buckwheat sprout extracts
on the frequencies of micronucleated polychromatic erythrocytes (MNPCEs) induced by MNNG (N-methyl-N"
—nitro—N-nitrosoguanidine) were investigated in the bone marrow. 10, 20, 40 and 80 mg/kg of each extract
were administered to animals immediately after injection of MNNG and the exposure time was 36 hrs. Inhibition
effects of buckwheat sprout ethanol extract were 23.4%, 40.6%, 56.3% and 73.4%, respectively. When the
fraction of hexane, chloroform, ethyl acetate, butanol and water from 70% ethanol extract were treated with
concentration of 80 mg/kg, the suppression rates of the MNPCE were 64.1, 679, 75.8, 742 and 63.3%,

respectively.
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Table 1. Instrument and operation conditions for rutin
analysis by high performance liquid chromatography
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Table 2. Rutin contents of 70% ethanol extract and each

Instrument HPLC Waters 600E

Pump Waters 600 Controller

Column Waters 11-Bondapak Cis

Mobile phase 2.5% acetic acid, methanol, acetonitrile (35:5:10)
Flow rate 1.0 mL/min

Detector Photodiode array detector (350 nm)
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7A-& Table 13} 7t}

By
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bt & 3087k tAel A WA g F 517 nmollA FHEE
235k}, FaAAFTA 52 33) ] 21 RCyo Al
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fraction from buckwheat sprout (mg/100 g)
Sample Rutin
70% ethanol 991.7
Hexane fraction 44.9
Chloroform fraction 14.0
Ethyl acetate fraction 441.2
Butanol fraction 416.4

Aqueous fraction -

= PSE
In vivoA] FA5A QAR 54 AgNA 23 Az}
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Table 3. Electron donating ability (EDA) of 70% ethanol
extract and each fraction from buckwheat sprout

Sample RCx" (ng)
70% ethanol 76.7
Hexane fraction 100.4
Chloroform fraction 74.7
Ethyl acetate fraction 26.1
Butanol fraction 355
Aqueous fraction 304.4
a-Tocopherol 129
BHA? 148

Y Amount required for 50% inhibition of DPPH after 30 min.
2)Butylated hydroxyanisole.
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Tig. 1. Micronucleus of N-methyl-N’-nitro-N-nitroso-
guanidine (MNNG) in ICR male mice 36 hrs after admin-
istration.

7/ negative control, EEf: positive control.

YEach of the values is expressed in terms of mean*SD (n=6).
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Fig. 2. Suppression of N-methyl-N'-nitro-N-nitroso-
guanidine (MNNG, 150 mg/kg) induced micronucleated
polychromatic erythrocyte (MNPCE) by single treatment
of buckwheat sprout 70% ethanol extract in bone-marrow
cells of ICR male mice.

—e—: MNPCEs/2000 cells, —O—: suppression.

YEach of the values is expressed in terms of mean£SD (n=6).

Table 4. Suppression of MNNG induced micronucleated
polychromatic erythrocyte by single treatment of each
fractions of buckwheat sprout in bone marrow cells of ICR
male mice

Fractions Dose MNPCEs/  Suppression”?
(mg/kg) 2000 cells (%)
Nagative control® 1.4+05"
Positive control” 12.8+0.8
10 10.3+0.71° 195
Hexane 20 83+0.3° 352
40 6306 50.8
80 46+05° 64.1
10 9.4i0.7: 266
20 8.4+05 34.4
Chloroform 40 6203 516
80 41+05° 67.9
10 7.6+0.3° 406
20 53+06° 586
Ethyl acetate 40 37+0.3 711
80 3.1+0.4¢ 758
10 81+07° 36.7
20 7.3+05° 429
Butanol 40 47+0.4° 633
80 3.3%0.4¢ 742
10 10.3i0.6: 195
20 77407 39.8
Aqueous 40 6.1+0.3° 52.3
80 47+0.8° 633

UEach point represents the mean=SD of 6 mice (p<0.05).
2100-[MNPCEs of sample/MNPCEs of positive control x 100].
Distilled water (0.2 mL/25 g).

¥ N-methyl- N’ -nitro- N-nitrosoguanidine (150 mg/kg, LP.).
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Fig. 3. Morphology of micronucleated polychromatic eryth-
rocytes induced by MNNG (N-methyl-N’-nitro-N-nitro-
soguanidine in bone marrow cells of ICR male mice.
evsssacannes »: polychromatic erythrocyte (PCE) in the bone mar—
row cells of ICR male mice, = micronucleated poly-
chromatic erythrocytes (MNPCEs) in the bone marrow cells of
ICR male mice.

12.8+0.8¢] w3ty 10, 20, 40 2 80 mg/kg® FEA
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3} polychromatic erythrocytes(MNPCEs)Z4] 3] 7] 3}3}
EA2 GAA ol FEAS vEhi S
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2 R A9 294 7 37107, 431086,
128+08 282 156+ 1124 EEZ7}] vlexon =
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