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Abstract

Antioxidative activities (AA) of mustard leaf kimchi (MLK) by the addition of optional ingredients
among selected minor materials were studied. In order to determine AA of MLK with different spices,
the model systems of ground cooked beef with green onion, garlic, and red pepper powder were prepared
and stored for 4 weeks at 4°C. AA of red pepper added group was stronger than those of others. AA
of red MLK was relatively higher than that of (green) MLK. For the enhancement of AA of MLK,
another model systems were prepared with the selected antioxidative optional ingredients, which were
bonnet bellflower root, leek, burdock, sea tangle, sea mustard, seastaghorn at the level of 2% or 4%.
The extracts of water, 75% methanol and hexane of MLK, bonnet bellflower root added MLK, and
seastaghorn added MLK had a considerable AA with the inhibition of peroxide formation during the
autioxidation of linoleic acid mixtures in aqueous model systems at 37°C. Therefore, AA was more
effective in MLK containing specific optional ingredients than that of MLK alone significantly.
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Table 1. Formulation of model system with ground beef (GB) and different spices added mustard leaf (kimchi)

Model system”

Formulation of model system

GB-W Ground beef (GB) 10 g + Distilled water 10 mL

GB-GO-K GB 10 g + 4% green onion added mustard leaf” 10 g

GB-Ga-K GB 10 g + 2% garlic added mustard leaf 10 g

GB-RP-K GB 10 g + 2% red pepper powder added mustard leaf 10 g
GB-Gi-K GB 10 g + 1% ginger added mustard leaf 10 g

GB-Kc¢ GB 10 g + mustard leaf kimchi® 10 g

GM-Kp GB 10 g + 2% or 4% Bonnet bellflower root added mustard leaf kimchi 10 g
GB-K.. GB 10 g + 2% or 4% Leek added mustard leaf kimchi 10 g
GB-Ks GB 10 g + 2% or 4% Burdock added mustard leaf kimchi 10 g
GB-Ks; GB 10 g + 2% or 4% Sea tangle added mustard leaf kimchi 10 g
GB-Ksm GB 10 g + 2% or 4% Sea mustard added mustard leaf kimchi 10 g
GB-Kss GB 10 g + 2% or 4% Seastaghorn added mustard leaf kimchi 10 g

YSamples of each system were weighed into glass petri dish, mixed and heated in a microwave oven for 1 mim.
The mustard leaf (green or red mustard leaf) samples were fermented for 7 days at 15°C.
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gl &39S 2y A 2 37°CY] ez
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Table 2. TBA values of model systems of the spices
added mustard leaf (ML) during the reaction at
4°C for 4 weeks

TBA value (Absorbance at 538 nm)

Green mustard leaf Red mustard leaf

Model systemm

GB-w" 319+0.01Y 319+0.01
GB-GO-K 0.71£0.06 0.49+0.07
GB-Ga-K 0.58+0.13 0.46+0.03
GB-RP-K 044%0.11 0.43+0.23
GB-Gi-K 0.51%0.19 0.44%0.14

”Samples (10 g) and ground beef (GB; 10 g) of each system
were weighed into glass petri dish, mixed and heated in a
microwave oven for 1 min.

"ML (green or red mustard leaf) samples were fermented for
7 days at 15°C.

¥Mean*SD
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Table 3. Relative TBA values of model systems of the
green mustard leaf kimchi (MLK) and optional
ingredients during the reaction at 4°C for 4 weeks

R

Table 4. TBA values of model systems of the optional
ingredients and green mustard leaf kimchi (MLK)
during the reaction at 4°C for 4 weeks

Relative TBA values (%)
Red mustard leaf

Model systeml)
Green mustard leaf

GB-K&” 100 100
GM-Kp (2%) 69.0 56.4
GM-Kp (4%) 62.7 4638
GB-Ky (2%) 64.8 73.1
GB-K. (2%) 718 716
GB-Ks (2%) 69.0 718
GB-Ks (4%) 676 55.1
GB-Ks: (2%) 747 513
GB-Ks: (4%) 76.3 60.3
GB-Kem (2%) 83.0 91.0
GB-Ksm (4%) 789 59.0
GB-Kss (2%) 732 833
GB-Kss (4%) 66.9 577

YSamples (10 g) and ground beef (GB; 10 g) of each system
were weighed into glass petri dish, mixed and heated in a
microwave oven for 1 min.

DAll abbreviations used were same as Table 1.

t}. Lee(6)8] A A& 7}d-9-8o o)
o] 4 F%3 flavonoids, ™, “HFF‘:}‘L‘] FEEEY
ol of AbEelA A 9-g ebde WA v}
vy ogtg FEFE F4aTAT JJr‘n‘X] o gk
F5& T 7HA = A2 B pEe(7) o]ol T
AlgE A7t 71

Szt Uxle| Batsl 1 Sy

B2k AN HES Aok 7, A7he A
HEs Y2 Edste] A1 E A o)E FABE F
el e FoE o] A2y md B4z RA 9
Farstd F2 5235 A A= Table 49} el
FF4nt Aok 2T vlskod viZkA AP E 25
A gaish gAol WA A dehon ok o] K4

TBA values
Model system (Absorbance at 538 nm)
2 weeks 4 weeks
GB"-W 1.54£001” 319£001
GB-Kc” (4%)” 059£007 0.71£0.06
GB-Kp (4%) 0.41£003 048+0.13
GB-Ks (4%) 050x£023 053%0.11
GB-Kbs (2% Bonnet 0.34+0.14 0.45%0.19

bellflower root + 2% Seastaghorn)

1)Samples of each system were weighed into glass petri dish,
mixed and heated in a microwave oven for 1 min.

YAll abbreviations used were same as Table 1.

9Green mustard leaf kimchi samples were fermented for 4
days at 15°C (pH 4.30~4.42).

“Mean+SD
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Table 5. Effects of solvent extracts of the green mustard leaf kimchi (MLK) with the addition of optional ingredients
on the peroxide formation during the autoxidation of linoleic acid mixture at 37°C for 4 days

(Abs. at 500 nm)

Water extracts

Methanol extracts Hexane extracts

Group
0.05% 0.5% 0.05% 0.5% 0.05% 0.5%

GB-Kc" 2.822+0.021% 24940013 1.368+0.075 0561+0.055 0.245£0.018 0.324+0.032
GB-Kp? (4%) 2.293+0.017 2101+0024 09450065 0.401£0.066 0.213+0.003 0.295+0.010°
GB-Ks (4%) 2.773+0.018 2391%+0.037 0792%0.176 04371£0.042 0.221+0.011 0.300=0.016
GB-Kps (2% Bonnet bellflower 2.356+0.049 1.918+0.147 0.497£0.066 0.277=0.004 0.196+0.010 0.284*0.015

root+2% Seastaghorn)
Control T (No addition) 3.148%=0.077
Control O 0.246%+0.018

(e-tocopherol addition; 0.01%6)

"Mustard leaf kimchi were fermented for 4 days at 15°C.
PAll abbreviations used were same as Table 1.

FPeroxide formation was presented with absorbance at 500 nm.

Mean+SD.



FAE Arbell e A7 A9 SaksiA 1007

#4 231 5348 el
Z3stel Ao T

=
stAdeo] 74 Egke). =3 Z“r%%i’% # 7}—"——57} o2
%.x

ﬂlO r)-

0.05%°N v] 8] 05% A 7FA 8H4takAd o] WA 5 ?7}3}31

o e 372 42t Fohe ZROE o5 B4 2
B UF YR FolAY Gas 22 L) AR
$5g Aol 7| AE el A4k 2289 4
4L 0065%3} 05% FellA v F9 7A 2F gz

2|

Toll ¥ 3ted AE3] FA el ole 2t AAlol A
22k -H-5 o] 9l= chlorophyll# carotenoids A 32

o gko)a} 1 A AR TH15), =3} 2rd L 1 o e e
F7E & Aole Gl 005% 5% FAME i
gabsl Ao azol 23 FHAIEE QA oA s} A
Ao g T} 05% FEANAE 43t o]e
Yakel] o) A 52D dF AA AR FAEE Q
3] 0.05% s et e 7S Bel 7o a Qy7tE
LA S E] gaksl B3 wd F 2550 ug
Z52 A¢AY gy A4 42 A
w2t Az 2sted A Pl A A S
¢ Ao vebygr) Azl datEgd "] g
ArE Asrid FE 795 7R AY chlorophylls<t
carotenoids®l X #-& A At} 254 ERA 2 wlof) A
7F8l9l-& v BHAM U= ok} z| vt o —tocopherol B.tb=
=& 3438 A2 Hof 7h7) %] 9] chlorophylls®} carote~
noids®} FFE L W Z & dAsA A=t
(15) B.3®l v} glom & A Yol A = 7hz] 2] o] 3hat3Ad
SR 7|7 T fAHAY FE Zolsle Ao
vebga 7 wbs, A7 5 A9 dubdel RAgaw
ofvizl ey A% o 4% FAQEE Arlete
A FAdd AL JeldS & 4 gl

_,VL

2
=

fr ‘Dl‘

(o] ok
= =

N

A2 Az BeAeg AriEle F8 FAsd
7473 A 2 ahabetAd ) Atet ol v] gAatsiA o] &
deizl o8 A Faksd B4 2R R Arte
2ejate] A 27 A A FarstA F4 2FE A
steh. @akst o) 2 54 FA S A
o A7HE gelste] e iAo gtz &
2 2= o5 2

shs, LRV A 5
of mlAl& d g AdHE A,
H7pE>vhe ArbE>a HrbEe 4
Aol A 9] atsdo] EALZE 7] 2] Fol 4 Eﬂ l"—g}u}

2. Y, %3, 3, Aok vlod, 37 52 Ao B4

7k AR A7k A= ArrekA) ke 2R A o 63

3 £ vehiglen, 53] od, 99
Qg AR AR AT Parshy 34 DobobulwA
A ettt =3 AUEE S5 AR o v)#E
she] ah4kg} Byo] Frlshs Aoz ehgov] kst
gol ¢ ABEE 23t A7HeE FolA e gars
3 #3237} A2 ") =
& 4 et 3. BRI A %U’H%%%El RS
< Ao gke wf Aut 7 <
A7k AA e, vy we A4 %Mﬂ?‘iliv}% i
Gt 374-¢ A Ao AR ATl 2k $58 Ao
2 e A" A4 v

o

=
o M
e
i
olX
N
_?]'j
e
P

\o
)
N}‘-‘:

e
™
i
fr
=
_tEL
.

Aol 2

o] ATt 1998 U SARelA AAE FPFA
AT AT AL Aol &G Aol
ole) A=Y,

rak

| n )
[LE

—_

. Park, S.G,, Cho, Y.S,, Park, J.R., Jun, S.S. and Moon, ].S.
: Changes in the contents of sugar, organic acid, free
amino acid and nucleic acid-related compounds during
fermentation of leaf mustard kimchi. J. Korean Soc.
Food Nutr., 24, 48-53 (1995)

2. Kang, 5.G., Sung, N.G., Sin, S.C., Sy, ].S., Choi, G.S.
and Park, S.G.: Screening of antimicrobal activity of
leaf mustard (Brassica juncea) extract. J. Korean Soc.
Food Nutr., 23, 1008-1013 (1994)

3. Cho, Y.S,, Park, S.G., Jun, S.S., Moon, J.S. and Ha, B.S.
: Proximate sugar and amino acid composition of Dolsan
leaf mustard. J. Korean Soc. Food Nutr., 22, 48-52
(1993)

4. Park, S.G., Cho, Y.S,, Park, J.R., Jun, S.S. and Moon,
J.S.: Non-volatile organic acids, mineral, fatty acids
and fiber compositions in Dolsan leaf mustard (Brassica
Juncea). J. Korean Soc. Food Nutr., 22, 53-57 (1993)

5. No, H.G., Lee, S H. and Kim, S.D. : Effects of ingredients
on fermentation of Chinese cabbage kimchi. J. Korean
Soc. Food Nutr., 24, 642-650 (1995)

6. Lee, Y.O.: Studies on the antioxidative characteristics
and antioxidative substance of kimchi. Ph. D. Disser—
tation, Pusan National University (1996)

7. Maeng, Y.S. and Park, HK. : Antioxidative activity of
ethanol extract from DO0dOk (Codonopsis lanceolata).
Korean J. Food Sci. Technol., 23, 311-316 (1991)

8. Alexander, B. and Gerald, M.S. : Distribution of quercetin
and kaempferol in lettuce, kale, chive, garlic chive, leek,
horseradish, red radish, and red cabbage tissues. J.
Agric. Food Chem., 33, 226-228 (1985)

9. Lim, J.A.: Antioxidative activity of Burdock roots (4-
rotium lappa L..). M.S. Thesis, Pusan National University
(1998)

10. Cho, E.J. : Antimutagenic and anticancer activites of sea

mustard and sporophyll of sea mustard. M.S. Thesis,



1008

11

12.

13.

Pusan National University (1996)

Cho, 8.Y., Yu, B.J, Jang, MH,, Lee, S.J., Sung, N.J. and
Lee, EH.: Screening for the antioxidants in unused
marine resources by the polarographic method. Korean
J. Food Sci. Technol., 26, 417-421 (1994)

Park, J.H., Kang, G.C., Baek, S.B.,, Lee, Y.H. and Lee,
G.S. : Separation of antioxidant compounds from edible
marine algae. Korean J. Food Sci. Technol., 23, 256-261
(1991)

Tarladgis, B.G., Watts, BM. and Yunathan, M.T.: A
distillation method for the quantitative determination of

- Z1ajo] -

14.

15.

A

3

534

>
i

malonaldehyde in ranced foods. J. Am. Oil Chem., 31,
44 (1960)

Lee, J.S. : Antioxidative characteristics of phenolic com~
pounds of doengjang. Ph D. Dissertation, Pusan National
University (1997)

Cheigh, H.S,, Song, E.S. and Jeon, Y.S.: Changes of
chemical and antioxidative characetristics of chloro-
phylls in the model system of mustard leaf kimchi during
fermentation. J. Korean Soc. Food Sci. Nutr., 28, 520~
525 (1999)

(20004 9¢ 64 AH<)



