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ABSTRACT

This study investigated the quality characteristics of doenjang prepared with different Bacillus strains (Bacillus subtilis
KACC 15935 and Bacillus subtilis HJ18-9). Changes in enzyme activities (protease, cellulase, and a-amylase), amino-type
nitrogen and ammonia-type nitrogen contents, and reducing sugar were investigated during the fermentation period. Enzymes
such as protease, cellulase, and a-amylase play important roles in the composition of nutrients, as well as in the flavor and taste
of doenjang. After 60 days of fermentation, protease activities in control doenjang, and doenjang fermented with B. subtilis
KACC 15935, and B. subtilis HJ18-9 increased significantly up to 382.58+4.02, 342.58+7.94, and 392.58+1.91 unit/g, respectively
(»<0.05). At the beginning of fermentation, protease activities were in the range of 156.88~182.71 unit/g. Cellulase and a-
amylase activities of doenjang in HJ18-9 were higher than those in other samples. After fermentation, amino-type nitrogen
in doenjang fermented with control, B. subtilis KACC 15935, and B. subtilis HJ18-9 increased significantly up to 143.25+1.62,
141.86+2.14, and 150.23+1.62 mg%, respectively (p<0.05). These results suggest that B. subtilis HJ18-9 is a suitable starter

for the preparation of doenjang.
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Fig. 1. Change of protease activity during doenjang fer-
mentation.
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Fig. 2. Change of cellulase activity during doenjang fer-
mentation.

o
i
ofy
K=}
T

S| cellulaseAl T4 EAZA A EA X
E-& 2R3k U E cellulose s 23l E 4= 2
3 3ol A o] 8 Sxe S8l de /‘}
(Song J et al 2015). 212} o}2] HEZF 9] cellulase
Aol tigk A= mH|gE Al o]t} & ”6& A3}, BE A
g Lol A g 7)17he] Aol Wt cellulasee] E4d0] 71
T A2 Bion, 0¥ 'HE o= HII8-9 Ae]A]
2ol H]3] 1.38ul, KACC159359 H|&l 1.998] © =7
et Ra KS et al(2004)2F Ryu BH(2003), 12|13l Yoo
SK et al(1999) A& /<l "o} -2 iy oA
n| Y E-2] t}ekglk § Ax(amylase, protease, cellulase 2 lipase)
o 98l Fof gid A &8 1t isoflavone, A&
ol &skE]7] 1 FEe ofnwAl, 2], isoflavone ©F
ZEE, AP o2 walEo] kst Bl A 8l es %
£ 22 AT Stk AFAT HY 1895

-4
\-n fr ox
I
tlo
)
>

r&ﬁ "
Lot Tl o
o
B
o
)

—~

u:Zi

3. a-Amylase
U7k M 75 GElste] Az @79 a-amylase
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Fig. 3. Change of a-amylase activity during doenjang fer-
mentation.
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Fig. 4. Change of amino-type nitrogen during doenjang
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walele] Bgpel e sl

AdET Al 2ET AS AFE A dRYolE Aa

Table 1. Change in ammonia-type nitrogen (mg%), reducing sugar (%) contents and total aerobic counts (CFU/g) during

doenjang fermentation (n=x£S.D.)
Fermentation time (days)
Type Strains
0 10 20 30 40 50 60
g, Control 64208284 6133£0.72%  72.87+1.78%  68.17:0.32%  TL600.17™" 70.07+051™"  69.40+2.41%
type  KACCI5935 68.17+2.80*  66.27+0.91%  81.57+0.91*"  73.50+0.87"°  75.43+0.32°% 77.80+1.21%°  74.67+2.12%¢
it;
MIOEC 1y 189 57.0742.45%  65.40:135°%  80.30+0.75"  68.07+1.42%  64.83+0.80° 57.43:0.81%  45.37+2.50%
Control 1.63+0.04%°  2.04£0.02*  2.40+0.01°°  2.49+0.02%*  2.00+0.03%  223+0.04*  2.48+0.10™
Reduci .
Zu;:rng KACCI5935  1.60+0.03°%  1.9440.03%  2.14+0.02%  2.23+0.02%  1.88+0.03%  2.1040.02%  2.41+0.01™
HJ 18-9 1.54+0.02%  1.92+0.01%°  1.95£0.03%®°  2.20+0.05%  2.0240.02*°  2.01£0.03®®  2.01+0.13%
Total Control 7.99+0.03%  7.91£0.05%  7.95£0.01%*  7.80+0.05"%  7.94+0.10%  7.69+0.10%  7.89+0.015®
aerobic KACCI15935 7.91+0.04%  7.67+0.06%  7.7740.04%¢  7.87+0.03*  8.13+0.02**  8.07+0.03*  8.00+0.02"°
counts py 189 7.67:0.02%  7412001% 735005 755:0.10°  7.5140.02C  7.63£0.05%°  7.5240.03

Means in the same Column

A~C

and Row *° followed by different letters are significantly different (P<0.05).
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L)
e
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J PR

[e]

gste] F7kshe ol st

7. O|ME 0| B35}

7|7l M2 A5 geElsle] Az @3 ngE
0] W3}= Table 19 YERHRATE thZ+, KACC15935 2
HI18-9 8] F9] FT5E 7.99+0.03, 7.91+0.04 2 7.67+0.02
log CFU/gCe. & Yehdt) Baxdd 60Y &, FTF5E 7.89+
0.01, 8.00£0.02 & 7.52+0.03 log CFU/go-& 7}z YElsdT.

7}
AgkR o2 Wgr)zt Bt FHre v e UERSL
o, KACC 159354 2] FellA] dEER 71t < 7 =
< s YRl en, HI18-9 Aol 71 v ghe
ERRATE. B. subtilis HI18-9% v SA ol Eel3t #5
2 S entrerica, Stap. aureus, C. albicans 52| & o] 4
slthal Hal(Lee SY et al 201 1)E e, o)A gatAdel

g oz Atmdct
ool AFAHNE HS uwl B subtilis HI18-92 starter

SRl o} RAREETE

B HFote] HEAZ B FEA5A0] T 2 B sub-
tilis KACC 159352 WEA]7] FAHT} g-amylase, protase,
cellulase &4 2 ofw|wg] A4 ko] o =4 Uit ©]
© HEIHAS Axst=d ol B subdlis HI18-9 w57}
starter 24 Z§e o7 AlgEch

2 o

2 ATe @ Az Al AA DEAIZ 29 B sub-
tilis KACC15935, B. subtilis HI18-9 55 starter= 3 E3
)

i:Dll

WS walfste] o] ek ut S frElshe protease
73 3k A

g4 =4 YE

A g7l wet SV e e BRon, 60Y HE &
ol = HI18-9 A 2]Ftel|A] vz Hlaf 1.38u], KACC15935
o HlaiA 1.998] T =4 Yelgth S8 frelsket #
oJ8l= a-amylase EAEA Q] 74-¢ 2T} HI8-95 HF
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