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Abstract

Fibrinolytic activity of fermented kimchi and ingredients used for the preparation were assayed by measuring the
lysis area on plasminogen-rich fibrin plate. Fermented kimchi and pickled fish sauces from changlan, prwan, and an-
chovy showed the activity, and the activity of pickled fish sauces were high in the order of pickled changlan, pickled
anchovy(pickled mulchi), and pickled prawn. However, the activity of kimchi may not be attributed to pickled fish
sauce because kimchi containing fish sauce did not possess activities before fermentation. To investigate fibrinolytic
agents in the kimchi if protein, the activities were determined from the samples heated for 30min at 100C. There
was no changes in the activities before and after heat treatment indicating the agents may be components other than
protein. Since major changes occur during kimchi fermentation were increased sour taste due to production of organic
acids such as lactic, citric, oxalic, and succinic acids, the authentic organic acids present were examined for fibrinoly-

tic activities. The results indicates that the major component posses the activity is lactic acid.
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Table 1. Compositions of ingredients used for kimchi
fermentation

Ingredients Composition
Chinese cabage 82.5%
Pickled fish sauce 85%
Red pepper powder 3.5%
Green onion 2.0%
Chinese onion 1.0%
Garlic 1.4%
Ginger 0.6%
Rice gruel 1.0%
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Table 2. Conditions of HPLC for the analysis of organic
acids

HPLC
UV-detector
Mobile phase

Waters 201, Mollipore model 590
220nm

0.05M phosphate buffer(pH2.0)
p-Bondapak C, 18 3.9X300mm
Column oven temp. 30T
1.5m¢/min

Injection amount 5ul
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Fig 1. Fibrinolytic activity of kimchi : A, B : Fermented
kimchi, C : Raw chinese cabage.
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Table 3. Fibrinolytic activity of ingredients used for the preparation of kimchi

Ingredients Chinese  Red Pepper  Salt  Garlic = Green Ginger Chinese  Pickled  Radish
cabage powder onion onion anchovy
Activity®
(cnt) - + - + - + - + -

2 Amount of sample used for the test was O.1g and reaction was carried out at 37C for 18hrs. + means positive

and —means negative for the fibrinolytic activity.
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Table 4. Fibrinolytic activity on fibrin and proteolytic activity on skim milk of pickled fish sauces

. . Fibrinolysis{cni)® Proteolysis(crf)*
Pickled fish sauce SUP® PPTe SUP° PPT
Pickled anchovy 4.8 9.7 3.8 3.8
Pickled prawn 4.4 4.1 - -
Pickled shellfish - - - -
Pickled oyster - - - -
Pickled pollack caviar - - - -
Pickled changlan 9.5 7.2 4.0 6.5

* Reaction time was 18hrs.

® Supernatant(100ul) from centrifuging homogenized sample at 10,000 rpm for 10 min.
¢ Precipitate from centrifuging homogenized sample at 10,000 rpm for 10 min.
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Fig. 2. Effects of amount of fish sauces added to kimchi
on fibrinolysis during kimchi fermentation.
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Table 5. Fibrinolytic activity of kimchi of lactate bacteria and general bacteria

| Ashke 22 QAN dal Eele A3t floy
pHE F4o2 2A3e Ad 9so dEse

g Lk

colony no. Heat treatment(cn) pH adjustment (cf)
non treated = treated before after(pH 7.0)
B-1 3.2 0 pH8.4, 3.2 3.2
B-2 3.4 0 pH8.4, 3.4 3.4
B-3 3.2 0] pH8.2, 3.2 3.2
B-4 3.1 0 pH8.4, 3.1 3.1
General B-5 3.4 0 pH8.4, 34 3.4
bacteria B-6 4.0 0 pH8.4, 4.0 4.0
B-7 4.0 0 pH8.3, 4.0 4.0
B-8 3.4 0] pH8.1, 3.4 34
B-9 4.0 0 pH7.8, 4.0 4.0
B-10 29 0 pH7.8, 2.9 29
L1 36 36 pH4.3, 3.6 0
L-2 3.4 3.4 pH4.2, 3.4 0
L-3 3.0 3.0 pH4.3, 3.0 0
Lactate -4 3.2 3.2 pH4.2, 3.2 0
bacteria L-5 3.3 3.3 pH4.2, 3.3 0
L-6 2.2 2.2 pH4.2, 2.2 0
L-7 4.6 4.6 pH4.2, 4.6 0
L-8 3.5 35 pH4.1, 3.5 0
L-9 4.0 4.0 pH4.0, 4.0 0]
L-10 3.1 3.1 pH4.3, 3.1 0
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Table 6. Effect of pH and heat treatment on fibrinolytic activity of kimchi samples during fermentation

Activity Adjusted Activity Heat treatment
Days pH s .
(cn) pH? (cn) Non heat Heat®
0 - 0 7 0 0 0
1 5.4 0 7 0 0 0
2 4.2 1.2 7 0 1.2 1.2
3 4.2 1.4 7 0 1.4 14
4 4.0 1.3 7 0 1.3 1.3
7 3.6 4.0 7 0 4.0 4.0

“The pH of kimchi sample was adjusted with 1N-NaoH.
®Kimchi sample was heated for 30min at 100C

Table 7. Production of organic acids and changes of fibrinolytic activity of kimchi during fermentation

Organic concenrations of organic acids(mg/ml)

acids O day 2 day 3 day 4 day 7 day
Lactic acid 0 14.84 15.68 15.56 22.60
Oxalic acid 14.11 14.33 13.48 14.96 14.20
Citric acid 7.13 6.27 6.68 5.81 5.11
Succinic acid 6.50 21.08 12.50 6.86 0

----Activity (cnf)----
Fibrinolysis 0 1.21 1.43 1.30 4.0
(cn)
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