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Abstract

Several enzymes of kimchi ingredients were assayed to improve the product quality using these quality related
enzyme information. Among various hydrolases, amylase and protease were selected with respect to lactic
acid fermentation. Peroxidase and ascorbic acid oxidase were studied for off flavor production and ascorbic
acid destruction. The amount of protein in kimchi ingredients, specific and total enzyme activity of sample
were compared. Regarding total enzyme activity of sample, a-amylase activity of salted and fermented
anchovy, dried red pepper and salted and fermented shrimp were higher than other ingredients. Activity of
salted and fermented anchovy was 2,790.0 units/g sample. Salted and fermented anchovy, oyster and chinese
radish showed the highest B-amylase activity (4.4, 2.1, 1.0 units/g sample, respectively). Salted and fermented
anchovy showed the highest protease activity of 13.4 PU/g sample, followed by salted and fermented shrimp
and dried red pepper. For peroxidase, chinese radish, cucumber, green onion showed the highest activity of 7.
2, 6.8 and 5.6 units/g sample, respectively. In case of ascorbic acid oxidase, salted and fermented anchovy
showed the strongest enzyme activity (331.4 units/g sample), followed by dried red pepper and salted and

fermented shrimp.
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o-amylase #4

o-amylase®] 7)1 2= 0.5% patato starch (pH 5.9)2
ARgslgden 714 2 mLef] ZE AN 1 mLE ¥y}t
o 40°CellA] 1087t wH-A1ZT} wheETYSE 03
mLE- #3}1 o§7]9)] 0.01N L, solutiong H7}3F ¥ &
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B-amylase ¥4

B-amylase Y42 2 mL2] 0.5% potato starch (pH
5.9 1 mLe] ZHANS FHr}slod 40°CellA] 1087}
HREAIAAM HAE & DNSHog 243}gdc). B-
amylase®] #4A]2 o] 2|4 10 mole?] glucoser}
AL wE 1 unit s}l
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Ascorbic acid oxidase #4
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Table 1. Protein contents of various kimchi ingredients
(mg protein/g sample)

Kimchi ingredients Protein concentration

Chinese cabbage 224+0.11"
Chinese radish 1.99+0.03
Dried red pepper 59.52+0.71
Green onion 4.43+0.12
Garlic 11.55+0.27
Cucumber 2.10+0.06
Salted and fermented anchovy 19.73+0.19
Salted and fermented shrimp 21.501+0.36
Opyster 26.7610.30

"Mean - SD (n=3).

amylaseS A4 sled A7 Hal FA& A8
et a-amylase®] 739 v]#AL xR 9] A$ 141
4 units/mg protein® 2 7} E9ton] . ASA, 3
Z7H9] A E F3hev(Table 2), A8 g3 84
Fig. 1(A)] vhehal uke} gro] W3, 1271, A9
A, 29 22 A vebdohzbz 2,790.0, 1,329.0,
856.2, 556.3 units/g sample). B-amylase= F-2] 7%
0.523, Y A& 0.222, 2]+ 0.109 units/mg protein
L2 H|@A o] Eghovt A8 28AL FxAo] 44
units/g sample 2 7P £9tom 4ol &, FollME ¥
A vebgrh(Table 2, Fig. 1(B)). '9x]3 %2} amylase
FAol A3 A= Baud vl glgloy FAAE
7V 2] 79wl ko] A U)o W2T
Brob uA depgon, o]= AAkd 29] Frle) 7]l
3 Aolzba ¥us wb k™. 39 amylasedAd o]
%l lactic acid bacteria 2.3 Streptococcus bovis, S.
equinus, Lactobacillus amylophilus, L. amylovorus, L.
acidophilus, L. celobiosus $°] &4 gjow
Lactobacillus platarum>. amylase &4Jo] gl 7oz
RyES o AE whg A]EFe F 2 lactic acid
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Fig. 1. o-amylase (A) and B-amylase (B) activity of
various kimchi ingredients. A: Chinese cabbage, B: Chinese
radish, C: Red pepper powder, D: Green onion, E: Garlic, F:
Cucumber, G: Salted and fermented anchovy, H: Salted and
fermented shrimp, I: Oyster.

bacteriaol] 2|3}ed WH 4AE 22 amylase F4d0] )
+= lactic acid bacteria’} H 2| Rl ofj . Al &) 3} o]
ol Eol| 2]3te] Hx|A2] amylaseAle] EA Jehd
Aoz gzt

Protease #4

Peptide hydrolase®] FH-+ 300 F0] B 157 Qlo
v} B A go|A= hammarsten caseing 7|A R 3o
AAE amino acidE HFF 2N v So)x v
AL A 2 A vBAYL F
2R o] 0.679 PU/mg protein o2 7} =9k o], Aj-$
A, 5}, 20l M % FA YehytcH(Table 2). A 2.2 &
A2 Fig. 2ol vehd ule} zho] a1 A, ¢4, 715
7HEA EheHE 7t 134, 125, 4.3 PU/g sample).
A-AL AP 02 chila Al Fo] FukAEo® )

Table 2. Specific activity of o-amylase, B-amylase, protease, peroxidase, ascorbic acid oxidase in various kimchi

ingredients (U/mg protein)
Kimchi ingredients o-Amylase B-Amylase Protease Peroxidase Ascorbic acid oxidase
Chinese cabbage 5.94+293"  0.096+0.010  0.178+0.003 0.171£0.02 0.28+0.08
Chinese radish 84.791+7.98 0.5231+0.047  0.162:+0.010 3.61+0.5 1.72+0.54
Dried red pepper 22.33+2.46 ND 0.07210.004 0.03+0.03 1.061+0.26
Green onion 12.641:4.01 0.038+0.004 0.369+0.021 1.26:+0.02 0.62+0.11
Garlic ND? 0.027+0.005 0.044£0.013 0.151+0.04 0.30+0.08
Cucumber 6.22+9.55 0.1091+0.05 0.301+0.012 3.25+0.18 1.89+0.37
Salted and fermented anchovy 141.38+44.44  0.222+0.050  0.67910.004 0.08+£0.08 16.79:0.89
Salted and fermented shrimp 39.82+1.27 0.027+0.004  0.582+0.031 ND 0.341+-0.15
Oyster 20.77+2.22 0.080+0.011 0.120+0.029 ND 0.2610.03

"Mean + SD (n=3, for a-amylase n=6).
“ND: not detected.
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Fig. 2. Protease activity of various kimchi ingredients.
A: Chinese cabbage, B: Chinese radish, C: Red pepper
powder, D: Green onion, E: Garlic, F: Cucumber, G: Salted
and fermented anchovy, H: Salted and fermented shrimp, I
Oyster.
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Fig. 3. Peroxidase activity of various kimchi ingredients.
A: Chinese cabbage, B: Chinese radish, C: Red pepper
powder, D: Green onion, E: Garlic, F: Cucumber, G: Salted
and fermented anchovy, H: Salted and fermented shrimp, L.
Opyster.
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Ascorbic acid oxidase #4

Ascorbic acide AR T slx7} 9lS Wt o}
vzl AEFoA Ak m bl aa] AHe])
t}. ZA] 8] FUE w3 100 goll= 46 mg, F 100 g
ol 22 mge)] ascorbic acid’} EAse Ao 2 B rE
3 91004 7207k 49 e gucoses} galactu-
ronic acid 23] AR WA2ZH 100 golt 14
mg, Z+57)oll= 19 mg, Qo] Aubolelli= 13 mge)
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8= ascorbic acid oxidaseol) 2|8l dehydroascorbic
acid2 AkslE]e) wasl= o ¥aEm 9fcie,
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Fig. 4. Ascorbic acid oxidase activity of various kimchi
ingredients. A: Chinese cabbage, B: Chinese radish, C:
Red pepper powder, D: Green onion, E: Garlic, F: Cucumber,
G: Salted and fermented anchovy, H: Salted and fermented
shrimp, I: Oyster.
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