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Abstract

This study was performed to investigate the antioxidative effect of ethanol extracts of 5 spices. They were
separately extracted in ethanol from dried samples at room temperature, and freeze-dried. In vitro testing were
conducted by DPPH (1,1-diphenyl-2-picryl hydrazyl) radical scavenging activity, inhibition of iron-induced
linoleate peroxidation and the inhibition of malondialdehyde (MDA) and bovine serum albumin (BSA) con-
jugation reaction. The ethanol extracts of clove (92.9%) and cinnamon (89.9%) showed the most effective re-
sults among five spices in the DPPH radical scavenging capacities. The inhibition rate of ethanol extract of
clove on the lipid peroxidation was 55.8%. The ethanol extracts of mustard, wasabi and black pepper were
effective in the inhibition of MDA and BSA conjugation reaction showing 73.2%, 72.2% and 61.6%, respectively.
These results suggest that five spices tested in this study may enhance the antioxidative capacity, although
the results were different according to the assay method and sample.
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Table 2. Dry weights of five spices corresponding to ICs
values of DPPH radical scavenging effect

ICs (ug/assay)

Dry weight (mg)

Black pepper 147.3 06
Mustard 1176 0.2
Wasabi 364.8 0.2
Cinnamon 4.0 0.01
Clove 59 0.01
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Table 1. Scavenging effects of DPPH radical by ethanol fraction of spices

Conc. Inhibition rate (%)
(ng/assay) Black pepper Mustard Wasabi Cinnamon Clove

2 1.35+0.22"%%% 1.17+0.28™ 0.84%0.20™ 33.34+3.20% 27.31 158"

6 470+0.36™ 3391057 1.74£0.40™ 58.82+3.60% 52.51 £2.93%
20 11.18+0.47™ 10.36£0.70™ 6.04+0.75™ 76.22+2.10% 7454+ 3.26%
60 27.13+0.76% 29.9541.01% 17.42+0.90% 89.87+0.36% 90.33 +2.66%
200 54.98+1.25% 61.10+4.37% 42.20+0.74% 87.51+0.327 92.86+0.18”
500 7757+352% 81.07+2.64% 65.97+2.90° 78.66+0.65% 92.08+0.19%

Values are mean*SE.

Values with different letters within a column (a~e) are significantly different at p<0.05 by LSD test.
MValues with different letters within a row (x~2z) are significantly different at p<0.05 by LSD test.
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Table 3. Antioxidative effects of ethanol fractions of five spices on lipid peroxidation

Conc. Inhibition rate (%)
(ng/assay) Black pepper Mustard Wasabi Cinnamon Clove
10 6.78 128525 7.95+3.00% 7.82+573% 17.40+1.40° 42,56+ 3.90%
30 1268+1.15% 23.97+4.23% 8.46+0.58™ 29,95+ 4,50 44733667
100 31.10+2.52° 40.86+3.59% 29.93+3.80% 35.0413.28™ 47.68+3.37*
300 20.44+2.14™ 45281 3.197* 40.31 +3.87™ 37.11+4.21% 50.02+4.13%v
1000 - 46.09+2.57% 40.90+4.40" 33.84+3.36™ 55.84 =327

D
Values are mean=*SE.

values with different letters within a column (a~c) are significantly different at p<0.05 by LSD test.
Values with different letters within a row (x~z) are significantly different at p<0.05 by LSD test.

Table 4. Dry weights of five spices corresponding to ICsy
values of Fe?"-induced linoleate peroxidation

ICs (ng/assay) Dry weight (mg)

Black pepper 700.9 5.7
Mustard 745.2 24
Wasabi 2892.4 55
Cinnamon 1946.6 7.6
Clove 126.2 0.4
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I 50%E A A 71 [Coogt #F dry weight(mg) S AFE8sd

A 7h gol AR EE AR F Y R4 48] =7)
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A A =E v g Al A& 4 B FE2EY A
B Fert 218 5E Aego] Eolds & & gt

7 FA R S FFESY A& AH g Axs}
Fjol 7} 7hztk 73.2%%} 72.2% 2 MDA-BSAS] 44 §
& EAHoR A3t FFE 61.6%] A& vy
o}, A et e ST 4 ) o) F FAH oS
F282] ICowt(ug/assay)& v|s] 271(Table 6), A7}
2272 mg/assay 2.8 v]nA Far} L HOE vEltT,
aFYo) e} F3 = 7}+7} 30.45 mg/assay &F 38.20 mg/assay
olddth FEE 4589 Holo 02 50% Al £3E B
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Fig. 1. Inhibitory effects of five spices on conjugated malondialdehyde with bovine serum albumin in 12% SDS-PAGE.
a’ BSA (100 pL)+PBS (900 pL), b: BSA (100 uL)+MDA (100 uL)+PBS (900 uL), ¢: BSA (100 uL)+MDA (100 uL)+sample (2.5
mg)+PBS (775 uL), d: BSA (100 uL)+MDA (100 uL)+sample (5 mg)+PBS (750 nL), e: BSA (100 uL)+MDA (100 uL) +sample
(10 mg) +PBS (700 uL), f: BSA (100 uL)+MDA (100 uL)+sample (20 mg)+PBS (600 uL), gt BSA (100 uL) +MDA (100 pL) + sample
(40 mg)+PBS (200 uL), h: BSA (100 uL)+MDA (100 uL)+sample (80 mg), it BSA (100 uL)+MDA (100 uL)+sample (100 mg).
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Table 5. Inhibitory effect of ethanol fraction of five spices on the conjugated malondialdehyde with bovine serum albumin

Conc. Inhibition rate (%)
(mg/assay) Black pepper Mustard Wasabi Cinnamon Clove

25 26+ 04152 73134 117+0.9% - -
5 8.0+0.3" 20.3%£1.5% 20.1 £3.9°% - -
10 140+1.7 24.7+06% 30.3+4.9% - -
20 226+2.8% 37.4+29% 435+6.4% - -
40 49.2+2.1% 387+ 265 56.4+£2.6% - -
80 49.4+0.9™ 61511.9" 61.4+2.6% - -
100 616+1.1™ 73.2+0.4% 7292+1.4% - -

1}
Values are mean=SE.

.Z)Values with different letters within a column (a~g) are significantly different at p<0.05 by LSD test.
Yvalues with different letters within a row (x~z) are significantly different at p<0.05 by LSD test.

Table 6. Dry weights of five spices corresponding to ICs
values against MDA-BSA conjugation reaction

ICs0 (mg/assay) Dry weight (mg)

Black pepper 38.20 72.3
Mustard 22.72 29.2
Wasabi 30.45 105.4
Cinnamon - -
Clove - -
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