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Doenjang samples were prepared by inoculation of multiple starters consisting of two Bacillus spp., one
yeast, and one fungus. Doenjang A was fermented with Bacillus amyloliquefaciens EMD17, B. amyloliquefa-
ciens MdJ1-4, Pichia farinosa SY80, and Rhizopus oryzae. Doenjang B and C were fermented with the same
yeast and fungus but different Bacillus strains; namely, B. amyloliquefaciens EMD17 and B. subtilis CH3-5
for doenjang B, and B. amyloliquefaciens MJ1-4 and B. subtilis CH3-5 for doenjang C. Doenjang D was fer-
mented with microorganisms present in rice straw (control). The doenjang samples were spiked with B.
cereus ATCC14579 at two different levels, 10* CFU/g doenjang (I) and 107 CFU/g doenjang (II). All eight
doenjang samples were fermented for 70 days at 25°C. Growth of B. cereus was inhibited in doenjang A, B,
and C, with the bacterial cell count after 70 days being less than the initial 10* CFU/g added, whereas B.
cereus was not inhibited in doenjang D. Doenjang B showed the strongest inhibitory activity against B.
cereus, with a cell count of less than 103 CFU/g after 42 days, even when B. cereus was initially added at 107
CFU/g. Some properties of the doenjang samples, such as pH, TA, and amino-type nitrogen content, were
similar to those of doenjang fermented with starters only. The results indicate that carefully selected start-
ers can effectively prevent the growth of B. cereus during doenjang fermentation.
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Fig. 1. Changes in the numbers of total bacilli (A, B) and yeasts (C, D) of doenjang samples spiked with B. cereus during fermen-
tation. (A, C) B. cereus 10* CFU/g; (B, D) B. cereus 10’ CFU/g. @, doenjang A (B. amyloliquefaciens EMD17, B. amyloliquefaciens
MJ1-4, R. oryzae, P. farinosa SY80); O, doenjang B (B. amyloliquefaciens EMD17, B. subtilis CH3-5, R. oryzae, P. farinosa SY80); ¥, doenjang
C (B. amyloliquefaciens MJ1-4, B. subtilis CH3-5, R. oryzae, P. farinosa SY80); A, doenjang D (rice straw was used as the source for micro-

organisms).
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Fig. 2. Changes in the number of B. cereus of doenjang samples
spiked with B. cereus during fermentation. (A) B. cereus 10*
CFU/g; (B) B. cereus 10’ CFU/g. @, doenjang A (B. amyloliquefa-
ciens EMD17, B. amyloliquefaciens MJ1-4, R. oryzae, P. farinosa
SY80); O, doenjang B (B. amyloliquefaciens EMD17, B. subtilis CH3-
5, R. oryzae, P. farinosa SY80); ¥, doenjang C (B. amyloliquefaciens
MJ1-4, B. subtilis CH3-5, R. oryzae, P. farinosa SY80); A, doenjang
D (rice straw was used as the source for microorganisms).
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Fig. 3. Changes in pH (A, B) and TA (C, D) of doenjang samples spiked with B. cereus during fermentation. (A, C) B. cereus 10* CFU/
g; (B, D) B. cereus 10’ CFU/g. @, doenjang A (B. amyloliquefaciens EMD17, B. amyloliquefaciens MJ1-4, R. oryzae, P. farinosa SY80); O, doen-
jang B (B. amyloliquefaciens EMD17, B. subtilis CH3-5, R. oryzae, P. farinosa SY80); ¥, doenjang C (B. amyloliquefaciens MJ1-4, B. subtilis
CH3-5, R. oryzae, P. farinosa SY80); A, doenjang D (rice straw was used as the source for microorganisms).
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Fig. 4. Changes in the amino-type nitrogen of doenjang sam-
ples spiked with B. cereus during fermentation. (A) B. cereus
10* CFU/g; (B) B. cereus 107 CFU/g. @, doenjang A (8. amylolique-
faciens EMD17, B. amyloliquefaciens MJ1-4, R. oryzae, P. farinosa
SY80); O, doenjang B (B. amyloliquefaciens EMD17, B. subtilis
CH3-5, R. oryzae, P, farinosa SY80); ¥, doenjang C (B. amyloliquefa-
ciens MJ1-4, B. subtilis CH3-5, R. oryzae, P. farinosa SY80); A, doen-
jang D (rice straw was used as the source for microorganisms).
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AAFL B 3084 mghets HIE QTH17].

Hot2 2 HAE3 HA 4 £ B. cereus =412 aytA
o2 AA YUY T FAF DFEY HF 4 1og CFUgS
E 2EGAT B. cereuss BIHOZ A} 5to] 70U Foll=
A oFx] 7]&X] olsl2 ZrAAFH Tt £3] B. amyloliquefaciens
EMD173} B. subtilis CH3-568 53 % Be 7 log
CFU/g2 2 EGAl7] B. cereus A= ATZ 02 A3}
ool ATBEE B o BAEF) AL B A4 7]
Mol £go & A2 ARET OB BYEZ AR
71678 7150 B3 AFE0] Basit.
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