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Changes in Enzyme Activities of Salted Chinese cabbage
and Kimchi during Salting and Fermentation

Young-Ae Oh and Scon-Dong Kim'
Dept. of Food Technology, Catholic Univ. of Teegu-Hyosung, Kyungsan 712-702, Korea

Abstract

Amylase, protease, polygalacturonase and p-galactosidase activities were monitored during salting
of Chinese cabbage and kimchi fermentation at 10°C. A part of enzymes in the tissue of Chinese cabbage
were cluted during salting, and other remained enzymes activities were decreased in proportion to
the amount of elution. But total enzyme activities were increased during salting. Amylase, protease and
polygalacturonase activities decreased at the early fermentation stage but increased at the late fermentation
stage. B-Galactosidase activity was continuously increased during all periods of fermentation. Enzymic
actions at the early fermentation stage come from Chinese cabbage and at the late fermentation stage
come from major microorganisms in kimchi fermentation. Kimchi fermentation involves the activation
of the enzymes by salting; hydrolysis of micromoleculars such as polysaccharides cell wall composed
polysaccharides and proteins of cell wall during early fermentation of kimchi; overripening of the kimchi
caused by propagation of homofermentative lactic acid bacteria which demand autotroph.
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Table 1. Changes in enzyme activities of Chinese cabbage during salting at 10°C " (unit/hr/g)
E Salting time(hr}
nNZymes
“ym 0 12 24
Salted Chinese cabbage” 6.78(100)% 6.55( 96.6) 6.24( 92.0)
Amylase Salt solution” - 1450 21.3) L55( 22.9)
Total 6.78(100) 3.000117.9) 7.79(114.9)
Salted Chinese cabbage 5.24(100) 5,14( 98.1) 5.80(110.7)
Protease Salt solution - 3.01( 57.4) 2610 49.8)
Total 5.24(100) 8.15(155.5) 8.41(160.5)
Salted Chinese cabbage 1.40(100) 1.43(102.00 1.58(112.8)
Polygalacturonase Salt solution - 0100 7.2 0.06{ 4.2)
Total 1.4041007 153(108.2) 1.64¢117.,0)
_ . Salted Chinese cabbage 4.03(100) 3.09( 99.0) 3.90( 96.7)
b-Galactosidase o " otution - 012( 29) 041 10.1)
Total 4.03(100) 4.11€101.9) 4.31(106.8)

Yumit/100g, 2)un.i‘r/150m.l, 9parenthesis denctes percent against the values of soaking day
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Fig. 1. Changes in amylase activities, pH and titratable
acidity of kimchi during fermentation at 10°C.
Units: amylase activites; umt/hr/g of kimchi, titra—
table acidity: % of lactic acid.
- pH, & Amylase acivities, - Titratable acidity
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Fig. 2. Changes in sugar contents of kimchi during fe—
rmentation at 10°C,
&, Glucose, 8 Fructose, = Total contents
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Fig. 3. Changes in protease activities, cell counts of to—
tal microorganisms and lactic acid bacteria of
kimchi during fermentation at 10°C.

Unit: total microorganisms and lactic acid bacteria
{L); log CFU/ g of kimchi, protease activities, units/
hr/g of kimchi.

& Total microorganism, = Lactic acid bacteria
& Protease, - 1.% against Total

Table 2. Changes in free amino acids of kimchi during
fermentation at 10°C {mg/100g of kimchi)

Free aming Fermentation days
acids 0 7 14 21
Asp 15.22 21.14 23.00 31.25
Thr 7.85 7.58 9.50 10.69
Ser 62.44 67.35 5.51 61.25
Glu 43.22 21.67 3L.00 3575
Pro 30.09 2250 19.08 25.44
Gly 453 10.91 13.07 1256
Ala 4431 54.70 62.58 58.88
CySS 250 845 6.61 825
Val 10.63 17.65 20.58 23.88
Met 0.81 3.09 425 438
lle 6.63 1212 13.67 14.81
Leu T2 15.85 22.75 26.56
Tyr 13.25 36.29 40.25 42.63
Phe 31.88 10.42 126.67 129.13
His 825 1253 1142 14,19
Lys 9.65 20,58 22.25 24,99
Arg 2067 2317 1875 26.36

Total  H3560100° 36080(115) 451.52(141) 560.36(172)

Uparenthesis denotes percent against the values of soa—
king day
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Fig. 4. Changes in polygatacturonase and f—galactosidase
activities, alcohol insoluble substance(AIS) con—
tents of kimchi durfng fermentation at 10°C.
Unit * AIS; g/100g of Aimchi, polvgalacturonase acti—
vities; unit/min/100g of kimchi, B—galactosidase activ—
ies umt/mun/100g of kinchi.
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Fig. 5. Changes in total sugar contents of kimchi during
fermentation at 10°C.
Hexose, pentose and uronic acid was determined by
anthrone, oreinel and carbazole reagents, respectively,
% Total hexose, B Total uronic acid
-4 Total pentose
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Fig. 6. Changes in texture of kimchi during fermentation
at 10°C. . .
Unit: hardness; * 10°dyne/om’, adhesiveness; X 10°
dvne/cm, gumminess; % 10"dyne/cm
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