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Abstract

This study was conducted to estimate the content of antioxidant components and investigate the antioxidative
activity of mustard leaf kimchi added pumpkin powder (P) and green tea powder (G). Mustard leaf kimchi added
different ratios of P and G were prepared and fermented for 30 days at 5°C (properly fermented time). The
contents of chlorophyll, total phenol, carotenoids and ascorbic acid in mustard leaf kimchi samples were estimated.
The 30 day fermented mustard leaf kimchi added 0.3% P and 0.2% G had relatively higher content of antioxidant
components than the other kimchi samples. Based on this result, antioxidative activities of mustard leaf kimchi
added 0.3% P and 0.2% G and control kimchi were investigated, that is, methanol extracts of the mustard leaf
kimchi samples were prepared and investigated the antioxidative activities. The antioxidative activity of mustard
leaf kimchi added 0.3% P and 0.2% G was significantly (p<0.05) higher than control kimchi, and that of the
30 day fermented mustard leaf kimchi at 5°C was also significantly higher (p<0.05) than the fresh mustard leaf
kimchi. Therefore, it is suggested that antioxidative activity of the 30 day fermented mustard leaf kimchi added
0.3% P and 0.2% G at 5°C was the best compared to the other kimchi samples.
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Table 1. Chlorophyll content of mustard leaf kimchi added sub-ingredients during fermentation at 5°C (mg%)
Fermentation day Samples”’ A Chlorct;phyll Total
Control 34.27+1.24%° 14.27+1.26 48.54%1.89°
P 3590%1.73" 16.40+2.21° 52.30£0.57
0 PG1 39.40+1.99° 1951 +2.22% 5891 %214
pGI 48.92+212° 1549 +2.84° 64.41 +1.67°
G 50.46+ 147 29.40+1.72° 79.86 +2.08°
Control 27.42+10.73° 8.151+1.95° 3557+1.62°
P 36.11+£2.18% 11.19+0.72™ 47.30 = 2.88"™
30 PG I 37.28+0.69™ 14.33+ 165" 51.61£2.22°
PGI 42.08£0.22° 1673 +1.69" 58.81 +1.86"
G 46.03+0.46° 23.42+ 1.69" 69.46 +1.88°

YControl: mustard leaf kimchi.
P! pumpkin powder 0.5% added mustard leaf kimchi.

PG @' pumpkin powder 0.4% and green tea powder 0.1% added mustard leaf kimchi.
PGII: pumpkin powder 0.3% and green tea powder 0.2% added mustard leaf kimchi.

G: green tea powder 0.5% added mustard leaf kimchi

“Mean+ SD. Within the column, values not sharing a common superscript differed significantly according to one-way analysis

of variance and Duncan’s multiple range test (p<0.05).
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et

E A caroteno:ds ek 28 Aol
A A g A5 HE719 F 9= % carotenoids ¥
2] 2 A 7= Table 29} 2t} A& F¢E-L 43} 4
B BX Ak Abs}e} lipoxygenase?] 8448 A8},
o4 °‘f] ) f-2} ejubel o] A= EAE deiA ot
8). & dw3sL dF A F ) A&7 of Frhsled =l
o] 718 p -coumaric¥} ferulic acid®} 22 phenolic acids7}
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Table 2. Total phenol and carotenoids contents of mustard
leaf kimchi added sub-ingredients during fermentation at

5°C (mg%)
Fermentation Samples” Attributes
day amples Total phenol Carotenoids
Control 1587 +1677*%  578+058"
P 11.20+0.99° 9.89+0.64°
0 PG 1 14.58+1.28" 897+1.02%
PGI 20.58+1.26° 10.51 £0.34°
G 24.29+0.78° 9.72+0.41%
Control 2256+ 0.87° 3.76+0.02°
p 19.00+0.54° 4.88+0.03°
30 PG 1 22354028 496+0.24°
PGI 28.99+0.95" 5.80%0.02°
G 29.51+0.51° 577+0.03°

USee the legend in Table 1.

“Mean * SD. Within the column, values not sharing a common
superscript differed significantly according to one-way analysis
of variance and Duncan’s multiple range test (p<0.05).
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Table 3. Ascorbic acid contents of mustard leaf kimchi added sub-ingredients during fermentation at 5°C (mg%)

Ascorbic acid

: ~ )
Fermentation day bamplesl Hydroascorbic acid Dehydroascorbic acid Total
Control 7.94+0,25%" 23.78 +2.44° 30.72+1.84°
P 12.30+0.45" 28.78 +0.95 40.08+0.54°
0 PG 1 10.96£0.58" 25.44+0.84° 35.40+ 1.87™
PGI 12.78 £1.02° 2096+ 1.85° 41.74+193°
G 13.29+0.94° 27.27+0.94° 40.56£0.59°
Control 494+018" 1560+ 1.29° 20.45+1.10°
P 5.33+037° 17944055 23.27+0.18°
30 PG I 6.24+0.37° 20.28+0.74° 26.52+1.10°
pGI 0.04+0.09° 26.46+1.01° 3549+ 1.10"
G 6.74+0.92° 2158 £0.74% 28.34+0.18°

YSee the legend in Table 1.

“Mean +SD. Within the column, values not sharing a common superscript differed significantly according to one-way analysis

of variance and Duncan’s multiple range test (p<0.05).
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A Ve o FLER R 04%9F SAHEE 0.1% H
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Moo
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gated diene A4 A 8] £3E Fig. 1o vebdel 1A lin-
oleic acid A% AFe} A & Eol] g Aol A= dF A5
2 7k 2] 2] A s go] 42.81%, w222 0.3%9) ¥
a2k 0.2% A7 22 P 46.95% 2 R TR} ¥9L e
o] A&7 ol o) 277} 58.63%, 2 F7}65.19% 2 vhebyk
th o] g AME-& A A E & T 15°CollA A4 3}o] wEk
€ 3259 FAA S HA V| E R v wEl s W IF
A&l Zbz)lA B o WA 6U A ] b 2] FEFel B 7
3 843k & vebditheE Hwang(34)9] B} o X bl
o}, Conjugated diene 4343 # 8}-8-& B linoleic acid A} A+3}
A8 Aabel Ak 579 F-&3ubEd 0.3%9 FAf

80
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60
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o
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£
£
20
0

Cc-0 PGy -0 C-30 PG 1 -30

Fig. 1. Inhibition effects of methanol extracts prepared from
mustard leaf kimchi on linoleic acid autoxidation and conju-
gated diene production.

C-0: mustard leaf kimchi on O day.

PG -0: pumpkin powder 0.3% and green tea powder 0.2% added
mustard leaf kimchi on 0 day.

C-30: mustard leaf kimchi on 30 day at 5°C.

PG II -30: pumpkin powder 0.3% and green tea powder 0.2% added
mustard leaf kimchi on 30 day at 5°C.

*"“Values with different alphabets are significantly different at p<0.05.
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Fig. 2. Inhibition effects of methanol extracts prepared from
mustard leaf kimchi on LDL oxidation and TBA value.
See the legend in Fig. 1.

**Values with different alphabets are significantly different at p<0.05.
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Fig. 3. Scavenging effects of methanol extracts prepared
from mustard leaf kimchi on DPPH.

See the legend in Fig. 1.

*Values with different alphabets are significantly different at p<0.05.
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