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Changes of Microorganisms, Enzyme Activitis and Major Components during the Fermentation of
Korean Traditional Doenjang and Kochujang. Jong-Soo Lee*, Soo-Jin Kwon, Sung-Won Chung', Young-
Jun Choi, Jin-Young Yoo' and Dong-Hyo Chung®. Departrment of Genetic Engineering, Peichai University, Tagfon
302-735, Korea, 'Department of Food Technology, Chung-ang University, Ansung, 456-756, Korea, *Food
Biotechnology Division, Korea Food Research Institute. Seongnam 462-420. Korea — Changes in microorgani-
sms, enzyme activities and major components of two types of Doenjang prepared with spring Meju and autumn
Meju and Kochujang were investigated during 4 months of fermentation. The viable cell counts of aerobic
bacteria in Doenjang and Kochujang were increased up to 60 days of fermentation, but viable cell counts
of anaerobic bacteria did not show remarkable changes during fermentation. Viable cell count of yeast showed
a rapid increase up to 15 days of fermentation in Doenjang and 60 days in Kochujang. It was found that
a-amylase activity of autumn Meju Doenjang and glucoamylase activity of Kochujang were higher than the
other. Acidic and neutral protease showed the highest activity during 15~30 days of fermentation. The pH
of Doenjang was increased up to pH 7.0 until 60 days of fermentation, but pH of Kochujang gradually decreased
during fermentation. Moisture content of spring Meju Doenjang and Kochujang decreased to 40% during ferme-
ntation and reducing sugar content of Kochujang increased up to 15 days of fermentation, but decreased

after that.
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Table 1. Proximate analysis of traditional Doenjang and Kochujang fermented for 120 days.

Type of q Total acidity NaCl Apparent color Reducing Total Crude
sample" P (0.1IN NaOH/m/) (%) L-value  a-value  b-value sugar sugar protein
(%) (%) (%)
A 7.01 7.8 6.0 100.00 0.01 0.03 11.6 32.6 16.8
B 6.0 14.5 7.7 92.78 —(.24 3.55 124 32.6 174
C 5.00 15.0 6.5 63.30 8.14 45.54 13.6 384 10.2

YA: Doenjang prepared with spring Meju, B: Deenjang prepared with autumn Meju, C: Kochwang
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Fig. 1. Changes in viable cell count of aerobic bacteria in
traditional Doenjang and Kochujang during fermentation.
O~ Doenjang prepared with spring Meju.

@@ Doenjang prepared with autumn Meju.
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Fig. 2. Changes in viable cell count of anaerobic bacteria
in traditional Deenjang and Kochujang during fermentation.
O=C: Doenjang prepared with spring Meju.

® - ®: Doenjang prepared with autumn Meju.

V=V Kochujang.
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Fig. 3. Changes in viable cell count of yeast in traditional
Doenjang and Kochujang during fermentation.

O=—QO: Doenjang prepared with spring Meju.

@ —®: Doenjang prepared with autumn Meju,

VvV =V Kochujang.
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Fig. 4. Changes in a-amylase activity of traditional Doenjang
and Kochujang during fermentation.

O — (O Doenjang prepared with spring Meju.

® @ Doenjang prepared with autumn Meju.

V1 Kochujang.
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Fig. 5. Changes in glucoamylase activity of traditional Doen-
jang and Kochujang during fermentation.

(3 —O: Doengang prepared with spring Meju.

@ O: Doenjang prepared with autumn Meju.

V -V Kochujang.
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Fig. 6. Changes in acidic protease activity of traditional
Doenjang and Kochujang.

O —0: Doenjang prepared with spring Meju.

@ - ®: Doenjang prepared with autumn Meju.

v~V Kochujang.
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Fig. 7. Changes in neutral protease activity of traditional
Doenjang and Kochujang.
Oy— O Doenjang prepared with spring Meju.
@ - ®: Doenjang prepared with autumn Meju.
Vv —V: Kochujang.
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Table 2. Changes in pH, moisture and reducing sugar con-

tent of traditional Doenjang and Kochujang during fermenta-
tion.

Type of Fermentation time (days}
sample’ 0 7 15 30 60 90 120
A 643 631 654 635 713 7.07 7.01
pH B 635 598 612 620 698 660 6.55
C 541 530 523 511 510 510 5.00
Mois- A 439 413 406 400 400 40.1 400
ture B 322 360 360 348 351 353 36.0
(%) C 427 404 414 393 398 397 400
Reducing A 172 166 162 157 128 120 116
sugar B 163 104 104 97 98 998 104
(%) C 146 1458 199 172 169 162 156

"Types of sample: Same as described in Table 1.
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