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Abstract

Changes of chemical and oxidative/antioxidative characteristics of chlorophylls(CHLs) and their
derivatives in the model system of mustard leaf kimchi(MLK) were investigated. During fermentation -
of MLK(at 15°C, for 25days, 2.3+0.1% salt content) pH and total acidity were decreased/increased
from 5.6 and 0.4%(initial day) to 3.6 and 1.07%(final day) resceptively. Activities of lipoxygenase and
peroxidase were decreased gradually, however, these of chlorophyllase was increased in the first 10
days of fermentation. CHLs of MLK in the initial stage of fermentation were degraded rapidly and
all CHLs and chlorophyllides were converted to pheophytins and pheophorbides in the final stage. Deg-
radation effects of CHLs(a & b) and their derivatives(pheophytins a & b) fractionated from MLK and
B—carotene on the autoxidation and lipoxygenase oxidation of linoleic acid were observed, and also
stronger antioxidative activities of CHLs and pheophytins were shown in their autoxidation/enzymtic

oxidation of linoleic acid.
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Fig. 1. Changes of chlorophylls and their derivatives
during mustard leaf kimchi fermentation at 15°C.
—@—: chlorophyll a, —O— chlorophyll b, —&—: chl-
orophyllide a, ——: chlorophyllide b, —#—: pheophytin
a, —{— pheophytin b, —¥— pheoporbide a, =7
pheoporbide b
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ophorbides® ¥ §)]7] v Fola}z Az} Qolo] &
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Table 1. Changes of lipoxygenase, peroxidase and chlorophyllase activities during mustard leaf kimchi fermentation

at 15°C
Fermentation time(day) Lipoxygenase(Unit) Peroxidase(Unit) Chlorophyllase(Hydrolysis %)
0 0.96%0.05" 853+0.45 344+25
2 0.38£0.03 8.80%0.35 396*+14
4 0.01£0.01 7.30£0.27 413*15
7 0 3.80+0.20 426*29
10 0 2772025 40.8*16
15 0 2.10%£0.10 40.8%1.1
20 0 1.37%£0.15 380+1.7
25 0 0.97£0.15 36.8*1.3

"Mean=*SD
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Fig. 2. Degradation of chlorophylls, pheophytins and B-
carotene during the autoxidation of linoleic acid
mixture at 30°C for 20 days.

Each extract was added 0.01% respectively. .
—@— chlorophyll a, O~ chlorophyll b, —&—: pheo—
phytin a, —— pheophytin b, —#— B -caratene
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Fig. 3. Degradation of chlorophylis, pheophytins and B-
carotene by lipoxygenase in the presence of
linoleic acid.

Each extract was added 0.01% respectively
—@— chlorophyil a, =0—: chlorophyil b, —&—: pheo—
phytin a, —/x— pheophytin b, —l— B-caratene



524 HEA - &

Bh-g-of] o 3-& o} 3] == FAE 7 9l &S Fald)
et & A # el A= chlorophyll 9] linoleic acid®] #}
FAkE g A Absubgol wlA| = 4atE Ak g A
H B9kt

Fig. 4+ chlorophyll a 2 b, pheophytin a ® b 2]
3. B-caroteng 0.01% 2 & linoleic acidel] A 7}ak
X 30°Cell A 207k ukS- A1 2 o 2H4bE ErLe] W
£ vehd o]t} Chlorophyll #1&A A &H4k3}A)
ql BHA®| 843} A vte}l A9 v &3t 58 B
= pheophytin 5% 92| E& 8 c}i= Ugr o) o gha)
=< F43E & Byt o] 2 a-tocopherolo-t B-
carotene®.t} 4§ A 717} ¥ & 45t S e}
Wz 9lsdet. o] 217 A 3= Endo $-9] 2.31(4)91 A chlo-
rophyll a, butylated hydroxytoluene, chlorophyll b,
pheophytin a, b2] .2 2 metyl linolate®] 2}-E-4}3}ol}
i3t SatslAd o) wulw g Ao}l A dA st 9l

22 3% Fig. 5+ Y9} 22 HWF-AA o)A linoleic acid
9 24 AsbSellA gabstA g AP ZloR
chlorophyll, pheophytin®] 34F3} AH-& 7 8-2 Fig. 49}
A 78S Jeb 2 ¢l o} Linoleic acid7} lipoxy-
genaseel] 2] 3] 4k3}E o conjugated diene hydroperoxide
7V A= 3 o]o] keto == oxodiene 59 carbonyl

2ol AAH S A oAl Aol n] 2 AYY 5L

)
ol L

od e
0481216200481216

350

a0t =

250 |- -

! //

100 |-

Peroxide value(meq/kg)

Reaction time(day)

Fig. 4. Changes of peroxide values during the autox-
idation of linoleic acid mixture with addition of
chlorophyll(CHL) a and b, pheophytin(PHY) a
and b, B-carotene(CAR) at 30°C for 20 days.
Each extract was added 0.01% respectively.
—@—: control, <O— « —tocopherol, —&—: BHA, ——!
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Fig. 5. Changes of carbonyl values by lipoxygenase in
the presence of linoleic acid with addition of
chlorophyll(CHL) a and b, pheophytin(PHY) a
and b, p-carotene(CAR) at 30°C for 20 days.
Each extract was added 0.01% respectively.
—@—: control, —O—: @ ~tocopherol, —&—: BHA, ——
: CHL a, /@ CHL b, {1 PHY a, ~w PHY b,
—4 CAR
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