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Antioxidative Activities of Anthocyanins in Red Mustard Leaf Kimchi
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Dept. of Food Science and Nutrition and Kimchi Research Institute, Pusan National University,
Busan 609-735, Korea

Abstract

Red mustard leaf (RML) kimchi was prepared with native Brassica juncea czerniak et coss as a major raw
material and antioxidative characteristics of crude anthocyanin (CA)/refined anthocyanin (RA) isolated from
RML kimchi were studied. Among crude pigment fractions, CA fraction showed a higher inhibition rate of
peroxide formation in linoleic acid autoxidation system. These effects seemed to be increased with the increase
of CA concentration. CA also was considered to have a role of electron donor by the experiments using DPPH
(a,a’-diphenyl-B-picrylhydrazyl) reaction. Furthermore, various RA fractions had a higher antioxidative
activity and especially RA-fraction 3 demonstrated the highest score of the antioxidative characteristics in
terms of the prevention of lipid peroxidation and scavenging of free radicals.
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Fig. 1. Extraction, separation and purification of anthocyanin
from red mustard leaf (RML) kimchi.
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Table 1. General characteristics of red mustard leaf (RML)
kimchi

Fermentation time at 15°C

Characteristi

aractenstics Initial day 6th dayl)
Total acidity (%) 0.04+0017 0721002
pH 5.42+0.36 461+0.03
Total anthocyanin (mg/g)” 48.1+0.26 49.4+0.35

YRML kimchi sample which was considered as optimum fer-
mentation time at 15°C.

“Mean  SD.

¥Cyanidin equivalents as dry basis.
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Fig. 2. Effect of crude anthocyamn (CA) of RML kimchi for

the free radical level of DPPH."*

PRML kimchi was red mustard leaf kimchi fermented for 6 days
at 15°C.

DFree radical level of DPPH (a, e’ ~diphenyl-B-picrylhydrazyl)

_was expressed as absorbance (at 528 nm).

YCA: crude anthocyanin extracted from RML kimchi.

Table 2 Perox1de level of linoleic acid (LA) with the addition of extracted pigment fractions of RML kimchi on LA autoxidation

system
Extracts added No addition 0.05 (%) 0.20 (%) 050 (%)
Water (100) - 1.96+0.13 1.59+0.04 0.64%0.03
Methanol : water (40 : 60) - 1.80+0.08 1.23£0.03 056%0.02
Methariol : water (70: 30)" 0.62£0.03 0.37+0.02

Control 2.7510.11

1.70£0.06

"Peroxide values were expressed as absorbance (500 nm) in the reaction system of LA autoxidation (at 38°C for 4 days).
“Fractions obtained from freeze dried RML kimchi (fermented for 6 days at 15°C).

¥See Fig. 1.

Y0.1% trifloracetic acid (TFA) in methanol and water (70 :30) solution.
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Table 3. Ant10x1dat1ve acthlty of various anthocyanin frac-
tions. of RML kimchi'*

TAA (%) ORR AAC
Fr2 49.78 0.51 528.06
Fr3 67.18 0.33 795.14
Fr4 55.07 0.45 581.30
2 ~Tocopherol 97.14 0.03 1120.86

PTAA, total antioxidant activity; ORR, oxidation rate ratio;
AAC, antioxidant activity coefficient.
750 ng of samples were used for each test.
3) :
See Fig. 1.
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Fig. 3. Antioxidative activities of various anthocyanin fractions
of RML kimchi on the free radical level of DPPH after 40 min '*®
Dose of separated fractions and antioxidants was 100 ll/mL
a c: Different letters are significantly different (p<0.05).
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Fig. 4. Inhibition rate of lipid peroxidation by RML antho-
cyanin fractions of RML klmchl on the linoleic acid autox-
1dat10n system at pH 7. 0.
Inhlbltory ratio was calculated from absorbance at 500 nm.
Dose of separated fractions and @-tocopherol was 100 pg/mL.
#a~c: Different letters are significantly different (p<0.01).
YCA: crude anthocyanin extracted from RML kimchi.
“'See Fig. 1.
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