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Abstract

This study investigated the quality characteristics of popped rice Doenjang prepared with different Bacillus strains
(Bacillus subtilis KACC 15935, and Bacillus subtilis HJ18-9). The changes in the enzyme activity (protease, cellulase,
and a-amylase), amino-type nitrogen and ammonia-type nitrogen contents, and the reducing sugar were investigated
during the fermentation period. Enzymes such as protease, cellulase, and a-amylase plays an important role in the
changes in composition of nutrients, and in flavor and taste of popped rice Doenjang. Protease activities of the
popped rice deonjang fermented with different Bacillus strains (control, B. subtilis KACC 15935, and B. subtilis
HJ18-9) was in the range of 171.77-185.97 unit/g at the beginning of fermentation, and there were no significant
differences among the samples. On the other hand, the protease activity in popped rice Doenjang fermented with
B. subtilis HJ18-9 increased significantly up to 248.77+4.53 unit/g at the end of fermentation (p<0.05). Cellulase
activity and a-amylase activity of popped rice Doenjang in HJ18-9 was higher than these of other samples. After
56 days of fermentation, amino-type nitrogen in popped rice deonjang fermented with control, B. subtilis KACC
15935, and B. subtilis HJ18-9 increased significanly up to 174.99+3.70, 166.59+1.40, 225.3943.70 mg%, respectively
(p<0.05). These results suggested that B. subtilis HJ18-9 was a suitable starter for the preparation of soybean

paste.
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Fig. 1. Change of protease activity during popped rice Doenjang
fermentation.
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Table 1. Change of enzyme activities (unit/g) during popped rice Doenjang fermentation

Enzymes

Fermentation time (days)

Strains 0 7 14 21

28 35 42 49 56

Control  38.75+1355%) 50.00+27.11F 122.92+8.84% 97.50+20.08®

30.501.13%  101.45£2326™ 164.15827.08" 46.05:18.60% 53.75:15.91*%

Celllase  KACCI5935 112.92+1237% 2354243830% 212.50+41.25™ 8500£32.95% 70.85:5.87°%  6040+2065™ 62.50+1301™ 8040+17.11%° 43.75+1351

HI 189  430.84:2947" 48542:1473™ 658.344125™ 218.35£18.88™" 223.75643™ 1517022475 249.15441.22" 15875£20.58™* 1154543005™
Conrol  4424135™  500:063%  339:036™  505:151  419:178%  488:060™  506:053%  420:04  464:074™
aamylse KACCIS935  088082%  486+L11™  376:086™ 331224  1.62£077" 1420063 0671028  0.642025° 079091
HI 189  391x078"  537:098""  584:052%  483:172™  399:029™ 378011 328:070°  458:091™ 526127

Means in the same column *< and row** followed by different letters are significantly different (p<0.05).
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Fig. 2. Change of amio-type nitrogen during popped rice Doenjang
fermentation.
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280 2 o] dextrin® 2 dextrin®] maltose} glucose =
o] BaHAS AX A= SV B subtlise o v
BamylaseZ A5l B4 &E T UFFY AES GO
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Kim 5(3)2 1459 2e4 399 32 055% ©l5H]
e UERIASH, Seo 5(32)2 Aspergillus oryzaet
Bacillus% 2.2 e B0l S g3ke 35% w|nkoe
2 3] AUk Eg 2 Ao T} Asiv| gk vlE
(3:2)2] H]&F} H]S3 v S 2 AELS A 23 Lee 5(23)
2 1E T AR 3o ko] 043~0.50% 7t = A
ta Bastged], 2 A3 dae o]9} Hlaste] 43
3] =& T s YERUTE ol HAES ad} st
A71et A E o] gste] BAL Ao A, vAE]
BV ARVNAS o] &3ted &80T F UMS Ao=E
At ETh B A3 oA KACC159352F HI18-94] 2] Lol A
18 TEY 7HA] 3T TS folF o= Frteke A
S Yehdlo] wE b2 FHEAAS AWste 2arjiits

O|MZ o HE

g 7|7k g 755 2Elste] Alzd Halv] e
4 Wshe Fig 37 Fig. 40 JeRATE HE 27)
control, KACC15935, B subtilis HI18-9 &7 EHd5E
7.52+0.04, 7.96+0.03, 7.99+0.05 log CFU/g& YEbste}. 2
2R 569 &, FHFE 7.67£0.06, 7.96:0.01, 8.06+0.04
log CFU/gZ Zt7} yebgt), Autdgo g whg 7|7k ot
FToe ¥ s Ueridlen o]gfg Azk= Mok
S(18)9] A4}t A

=2

Table 2. Change of ammonia-type nitrogen (mg%), reducing sugar (%) contents during popped rice Doenjang fermentation

Fermentation time (days)

T Strains
e 0 7 14

8 35 42 49 56

Control  5021%093*

32.19:0407 45541055  44.80034™ 3098+133%  4258+0.16% 42.03+046° 37.13087F 19444099

ryﬁ(&igén KACCIS935 59.59:237™  46.17:1.60%  6002:244™ 6093019 5507:261" 61.74:160™ 63842167  6384086™ 57.17:1.14™
W 189 4665154 3482:079%  4335:140% 46.15:156%" 4051:120% 4477:1.00% 4697:075%° 48241254  40.66:0.38%
Control 2681004  324:006”  463:006% 529:001%  637:000%  632:0.12%  605:0.13%  617:009™  625:009™
Reducing sugar KACCI5935 ~ 148:001% 1680037  238:003”  229:004%  208:000% 226:004™'  220:002%  229:007"  248:000%
W 189  331:008%  433:0014  519:008" 575009 667006 660:0.11"  634:015°  675:009"  7.10£0.15™

"Means in the same column *< and row** followed by different letters are significantly different (p<0.05).
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2 Uepsith Ha 7] we s, dE Tz St
A&H 072 214590 Lee 5225 A= ¥HE %
715 £ 6.86~8.02 log CFU/gS YERNQl o™, vha 429
o= 2.00~4.69 log CFU/gO.Z & 7|7 52t A&HHo =z
Akl skt

e - —

—&— Control
—O— KACC 15935
—w— HJ 18-9

Total aerobic cell counts (log CFU/g)

L L L L L L L
14 21 28 35 42 49 56

e
N

Fermentation Time(days)

Fig. 3. Change of total aerobic counts during popped rice Doenjang
fermentation.
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Fig. 4. Change of total anaerobic counts during popped rice
Doenjang fermentation.
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