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Bacterial Distribution of Kochujang
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Abstract

This study was carried out to investigate the bacterial microflora of commercial and traditional kochujang.
Computer aided idetification systems were used to identify the bacteria in kochujang. Seven genera such as
Bacillus, Corynebacterium, Enterococcus, Pasteurella, Pseudomonas, Staphylococcus and Streptococcus in
commercial process and 10 genera such as Bacillus, Corynebacterium, Enterococcus, Flavimonas, Fla-
vobacterium, Gemella, Pasteurella, Pseudomonas, Staphylococcus and Streptococcus in traditional process
were identified. Distribution of genus Bacillus was 56~70% during fermentation in the commercial process
and 38~50% in the traditional process. B. subtilis was the prevailing strain distributed in the traditional pro-
cess. Especially, B. subtilis and B. licheniformis strains identified in this study were classified into three types

by their physiological characteristics.
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3t A F-4 Aspergillus oryzaes-, 232 A& A|Fe
2 AR BI3tE & YR Tyt 953 B
licheniformis & AH4-31¢c}.

(1) 2MFR); 2MES 15 kg/em® Sholl4] 3087F
autoclave ol 2}, 718t & Al oryzaes 0.1% A&
8}o] 30°Coll A 40A12F wljoFste] A 23)gic).

(2) FFA: NFF A2 1247 AAF 1.5kg/
cm’ dlollA] 3087t Z2}5}o] Wzkgk 32 ol A|ul ksl B.
licheniformis & 45 0.1% A Z38}3 40°C| 4]
482174 vl eF3tsic).

(3) MekA] ol 23] 8.5 kg, ZLFZA] 8.5 kgel|
AAD@GITALF)E AFEE 12%, T1E 50%2
A F E3ste] 30°CollA 207} whoFstede)

(4) MFA ko] Az EE 0.9 kgd}t A E
65kgE Eof 838 ¥ o-amylase(e)HF 33}
0.3%% *7ksbo] 80°CollA] 2417F uk-g-A71 A3}E
13.92 kg, 2422} 3.9 kg, HaFA] o3 39 kg, T3
+ 3kgs £ F HAGoZ dFE 9%, ¥
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Table 1. The composition of commercial and trad-
itional kochujang

Commercial Traditional
Before” After” Before After”
Aw 0.73 0.72 0.75 0.78
NaCl(%) 9.19 9.24 6.80 6.90
RS(%)" 14.6 19.0 13.7 20.9
pH 5.11 4.90 4.97 4.79

"Before fermentation

PAfter fermentation for 21 days
“After fermentation for 12 months
“Reducing sugar

(2) A o) Az AW 1S YA, S
F A8t Q718 15, & 198 shsle] di2f 40°Co
A 124020 W AT 2 Shastel b Al sk
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Table 2. Viable aerobic bacterial cells in the different
processes of commercial and traditional kochujang

(CFU/g)
Sample Viable cells

Commercial Meju” 1.9x 107
Mold koji” 8.8x 1Y
Bacterial koji” 4.0x10°
Fermentation Initial stage 5.4x10°
period 7 Days 6.5% 10°
15 Days 4.0x10°
21 Days 1.2%x10°
Traditional Meju® 6.5%10°
Fermentation Initial stage 2.6 10°
period 3 Months 8.5 10°
7 Months 1.4x 10
12 Months 5.0% 10°

"Modified meju for commercial kochujang

“Koji of cultivated Aspergillus oryzae on the wheat flour
*Kaji of cultivated Bacillus licheniformis on the soybean
"Meju for traditional kochujeng
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Table 3. Distribution of bacteria in the manufacturing process of commercial kochujang (identified numbers among

50 isolates)

Fermetation period

B . . " Mold Bacterial
acterial species Meju koji® koji® __
Initial 15 Days 21 Days
B. subtilis 5(10) 15(30) 6(12) 8(16) 3(6) 4(8)
B. licheniformis 20(40) 37(74) 20040 32(64) 26(52)
B. circulans 1(2)
B. pumilus 7(14)
B. megaterium 12)
Cor. xerosis 3(6) 1(2) 6(12)
Ent. faecium 2(4) 2(4)
Past. haemolytica 12) 2(4) 2(4)
Pseud. paucimobilis 4(8) 3(6) 1(2)
Staph. sciuri 11(22) 2(4) 6(12) 9(18)
Staph. simulans 1(2)
Staph. capitis 3(6)
Staph. xylosus 7(14) 12)
Str. salivaris 1(2) 1(2)
Other microorganism 5 20 3 14 2 2

( ): isolation frequency(%), B.: Bacillus, Cor.: Corynebacterium, Ent.: Enterococcus, Past.:

Staph.: Staphylococcus, Str.: Streptococcus
"Modified meju for commercial kochujang
“Koji of cultivated Aspergillus oryzae on the wheat flour
*Koji of cultivated Bacillus licheniformis on the soybean

Pasteurella, Pseud.: Pseudomonas,
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Fig. 1. Distribution of Bacillu spp. in the traditional
(A) and commercial (B) kochujang during fermen-
tation A—aA; total Bacillus spp., @—@; Bacillus sub-
tilis, W—W; Bacillus licheniformis
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Table 4. Distribution of bacteria in the manufacturing process of traditional kochujang (identified numbers among 50

isolates)
Fermentation period
Bacterial species Meju"
Initial 3 Months 7 Months 12 Months
B. subtilis 3(10) 23(46) 12(24) 12(24) 20(40)
B. licheniformis 48) 9(18) 2(4)
B. circulans 1(2)
B. megaterium 1(2) 1(2)
B. pumilus 1(2) 2(4) 1(2)
B. sphaericus 1(2)
Cor. xerosis 6(12) 8(16)
Ent. faecium 2(4)
Flavi. oryzihabitans 1(3.3) 1(2)
Flavo. indologenes 1(2) 1(2)
G. morbillorum 1(3.3)
Past. haemolytica 3(10) 7(14) 5(10) 1(2) 9(18)
Past. multocida 5(10) 1(2)
Pseud. paucimobilis 2(6.6) 2(4) 1(2) 2(4)
Staph. auricularis 3(6)
Staph. sciuri 3(6) 4(8) 4(8)
Str. acidominimus 5(16.5) 2(4)
Str. constellatus 1(3.3) 1(2)
Str. uberis 2(6.6) 8(16) 3(6)
Other microorganism 12 7 5 11 7

g ): isolation frequency(%), Flavi.: Flavimonas, Flavo.: Flavobacterium, G.: Gemella

Meju for traditional kochujang
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By B 717 stnnine 2 FFsigc) 73 94 H
Al A ol|A] amylase} protease®] T8 &
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Table 5. B. subtilis and B. licheniformis classified based on the reaction properties with some biochemicals

(A) B. subtilis

B. subulis 1 2 3 4 5 6 8 9 10
BS-1 - - - - + - - - - =+
BS-2 - + + + + + + + + +
BS-3 + - + + + + + + + =+
BS-4 + - + + + + + + + +
BS-5 + - + + + + + + + +

1. D-xylose, 2. galactose, 3. amygdalin, 4. arbutin, 5. esculin, 6. salicin, 7. cellulose, 8. gentibiose, 9. 7% NaCl, 10. amylopectin

(B) B. licheniformis

B. licheniformis 1 2 3 4 5 6 7 8 9 10
BL-1 - - - + + + + - + +
BL-2 + + + + + + + + ¥ +
BL-3 - + - + - - - - + -
BL4 - + - + - - - - - +
BL-5 - + - + - - - - - -

1. sorbose, 2. inositol, 3. thamnose, 4. salicin, 5. lactose, 6. melibiose, 7. inulin, 8. raffinose, 9. 7% NaCl 1(.. amylopectin

ot 4 A

= HoeR A=W, 87 220 ael ey B4
2 Al A o & 831 amylase -2 protease A 52
SR 2pdA Falel B subtlise} B. lichen-
iformisE AH8-3l= WA 2 xHA 223 A2
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g 77 8-
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