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Abstract

The effect of gamma-irradiation on the hydrolytic enzyme activilies of some Korean soybean-based fermented
foods was studied. Doenjang (soybean paste), kanjang (soy sauce), kochujang (red pepper paste), chungkukjang
and meju were prepared and irradiated at 0, 5, 10 and 20 kGy. Then activities of protease, amylase, lipase and
fibrinolytic enzyme were determined. Hydrolytic enzyme activities of meju, chungkukjang and doenjang were
relatively higher than those of kanjang and kochujang. Amylase, protease and lipase activities were not affected
by 10 kGy and were slightly (about 10%) inactivated by 20 kGy of gamma irradiation, with no statistical sig-
nificance. Fibrinolytic enzyme was stable in all treatments.
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4°Coll 4] 3087 w4l o2 membrane filter(47 mm, 0.45
um, Millipore)ell 3 3-(Whatman Paper No. 2)8}e] 7 o 7}
A TRALNOZ AR-3hg o 7hAk-2 743 10 mLell 55
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Amylabe Soluble starch 7Z1A e ZE AN
A & Feicho] A akE g Zalo] sl g

+3

£ 3AA A
2 ELE
3t £ amylase T4 S A sl A48 SAHL 1%
soluble starch £9%(50 mM phosphate buffer, pH 6.0) 0.
mLe) 0.1 mLe] =& AM-& A 7}sled 30°CoA] 142 £
-7 & A F #Ydsks DNSH I3 2 &3
Ak g TFEFAL glucosed o] &-3ho] Al4lslg] o
W FA4e 1 units 123 1 umoled] Yk AMlakes A8
1 go 2 #ibsle] LABH

Protease : Protease®41 2 0.5% casein 24 (50 mM phos-
phate buffer, pH 6.0) 0.9 mLe) 0.1 mL2] & 4 -2 A 713}
o 30°Cell A 147} Eat ¥he-A1 21 &, A tyrosine™-$ Park

x M

(LIRS

=} Ohe] v (14).e.82 239t 4 1 units 183 1 pmole
2 tyrosine A #& AR 1 g2 o2 Filele F A3}
Lipase : Kim $(15)¢] 5142 #H 8] 3}o] o}-2-2} 7] lipase
9 24345 $43tqch /1P E4L pH 6.02 50 mM
phosphate bufferel] -F#9 A2 #7135l (soybean oil:
1096, Tween20: 0.01%, calcium chloride: 1 mM, sodium chlo-
ride: 5 mM) AH&-std ek 7184 0.9 mLef 0.1 mL2| &
Aolg "rtated 30°Cel A 1A12h5-ak 984121 F o] 1hg-
o o) copper reagent(triethanolamine-HCl 18.6 g3} cupric
nitrate 6.45 g& 727 50 mlL9] FF{-Fof Zo] 4131 5 N so-
dium hydroxide® ¥ pH 8.02.% 24§ t}2 100 mLo]
E3} NaCle- o 348 294) 2 mL9} extraction solvent
(chloroformin-hexaneiethancld 49:49:22 83 &) §
mLE F33le] A2 Age)akr] o)A 3080 54 -
2] qhg4& 12,000 % goll 4] 4E=13 Y5AE 3 mL F
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A A FE A F 1 g2 e g gAbsto] FA sk

Fibrin 23f&4 2458
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brinogen2 #HFFE 03%7) H =& 78] S A A 17
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2a49 €388 24-L Rz SHHEAA A A8
2 gl A v &R FHAkEle] AHEEldo(16).

P!

& 2 (Unit/g) =
Algel 2%t fibrin plate &-3dA
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Fig. 1. Effects of gamma irradiation on the activity of amylase
in soybean-based fermented food; SP (soybean paste, doen—
jang), RP (red pepper paste, kochujang), 5S (soy sauce, kan~
jang), CK (chungkukjang) and MJ (meju).

L1 0 kGy, & 5 kGy, U 10 kGy, &: 20 kGy. Each colurnn repre-
sents means = SE, where n=3 and the same alphabets in each
sample are not significantly different among groups by Duncan’s
multiple range test in one way ANOVA (p<0.03).
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Fig. 2. Effects of gamma irradiation on the activity of pro-
tease in soybean-based fermented food; SP (soybean paste,
doenjang), RP (red pepper paste, kochujang), 5SS (soy sauce,
kanjang), CK (chungkukjang) and M] (meju).

0 0 kGv, &: 5 kGy, 01 10 kGy, & 20 kGy. Each column repre—
sents means T SE, where n=3 and the same alphabets in each
sample are not significantly different among groups by Duncan’s
multiple range test in one way ANOVA (p<0.05).
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‘?_14 obell A4 ek Wislel] glo] BacillusE F4 22 &
HE2] 2 go) 7} A A 840]7] WEolstm B
6}9&”31-. Z, 7ot v ZAMTEY Bacillus E= BE27] 10
CFU/gell 4] B&7]2e] A3} e} 10° CFU/g7hA] A £3)
o2 Z=A)F =4 vlsle] 10 kGys ekl =AM = 10°
CFU/g ¢]8t2, 20 kGyoll A = 10° CFU/g ol 812 Zrastge
o] o]a{é- o) A‘E%E_'l A2 517} o]—U]‘—EH;QA 23] o1-u1,]c].
EH A 49 -51-3]: Hﬂ;] o] 7].721- zlzdzJ o2 odgks 1| /-]]:.}-l—'.. 74
ot} olef 3l A= AAHGE), AT, W F(9) A & ¥ =g
7ol Aot weka] ekl 2ALZY AFAE
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ARDo| 7 & § 8-S F= Bacillus 52 A0 AES &
T4 Zﬂ@i Fozi AFAEe] ¥EAL FRoP] T
jol 2 &= 9.8 AYe syt ¥4, lipase
Z=219) 012 unit/gol A =1F2] 0.47 unit/g2| £
ek & 2 A §9] lipase 442 5~10kGy
bkl Aol A= W&} e A] 9k 20 kGy =
AbTFrell A BF 109 Wl 7247}
2= ¢ Ao (p<0.05) (Fig. 3).
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Fig. 3. Effects of gamma irradiation on the activity of lipase
in soybean-based fermented food; SP (soybean paste, doen—
jang), RP (red pepper paste, kochujang), SS (soy sauce, kan—
Jjang), CK (chungkukjang) and M] (meju).

0 0 kGy, 8 5 kGy, ¢ 10 kGy, 8 20 kGy. Each column repre-
sents means T SE, where n=3 and the same alphabets in each
sammple are not significantly different among groups hy Duncan's
multiple range test in one way ANQVA (p<0.05).

oy
P

ot
oo

55

S
e

o

Fibrinolytic activity (fU/g)

)
X

5

2

=
e

o
2

i
S

o,
RS

Sample

Tig. 4. Effects of gamma irradiation on the activity of fibri-
nolytic enzyme in soybean-based [ermented food; SP (soy -
bean paste, doenjang), RP (red pepper paste, kochujang), SS
(soy sauce, karjang), CK (chungkukjang) and MJ (meju).
[ 0 kGy, 8: 5 kGy, O: 10 kGy, 8- 20 kGy. Each column repre—
sents means = SE, where n=3 and the same alphabets in each
sample are not significantly different among groups by Duncan’s
multiple range lest in one way ANOVA (p<0.05).
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