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Table 1. Viable cell counts in of raw soybean (unit : CFU/g)
Microorganism Viable cell counts

Aerobic bacteria 1.9x10°

Lactic acid bacteria 6X 10

Yeasts N.D.

N.D.: not detected.
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Q 20 180 270 360
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Fig. 1. Changes in the viable cell counts of aerobic bacteria in
soybean during cooking process.
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Fig. 2. Changes in the viable cell counts of aerobic bacteria, lactic
acid bacteria, and yeasts in meju during fermentation. @-@ :
Aerobic bacteria in the inner part of meju, O-O : Aerobic bacteria in
the outer part of meju, &-A : Lactic acid bacteria in the inner part of
meju, /\-A : Lactic acid bacteria in the outer part of meju, W-W :
Yeasts in the inner part of meju, ({3 : Yeasts in the outer part of mejit.
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Table 2. Changes in the viable cell counts of microflora in the soy sauce(kanjang) fermentation based on the type of meju
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(unit : CFU/m{)

Kanjang fermentation periods (days)

15 30

. . . 45 60 75
Type of meju Microorganism
With Without With Without With Without With Without With  Without
) aeration  aeration aeration  aeration  aeration  aeration  aeration  aeration  aeration aeration
Meju Aerobic bacteria 40x10° 9.0X10° 57X10° 93X10° 62X10° 67x10° 3.8X10° 28X10° 2.0x10° 25X 10°
cultured for 20 Lactic acid bacteria ~ 7.5%10° 80X 10° 6.0>x10° 83X10® 25X10° 23X10° 23X10° 50X10° 8.5x107 50x10°
days Yeasts LIX10° 20X10° 20X10° 35x10° 12X107 1.9X107 55X10° 23X107 50x10° 1.7X10
Meju Aerobic bacteria 1.5X10° 1.8X10° 8.0X10° 1.7X10° 1.5x10° 10X’ 40x10" 40X10° - -
cultured for 45 Lactic acid bacteria ~ 3.5X10* 28x10° 5.0x10° 1.5x10° 12X10° 20X10° 2.1X107 45X10 - -
days Yeasts 1.2X107 35X107 3.1X10°  4.6X107  3.1X10° 3.6X107 24X10° 1.9X10 - -
Dried meju after Aerobic bacteria 24X10° 75X10° 3.0X10° 6.0X10° 50X10° 1.7X10° - - - -
cultivation Lactic acid bacteria ~ 1.5X107  1.0X107 12X107 4.0x107 1.0x107 8.0X10° - - - -
for45days  Yeasts 23X107 2.0X107 14X107  39X107 70X10° 4.0X10° - - - -
© YA skt HF iRk 9jRe) ko] WEE ) At} o]AE Ue] Fr1F o] AikFe] Algol et
) & 7, S N W SUA B B S 20 T I A, deb Ao S
ool HIFRIRe) Ae 10¥ CFUg ANE 94 FEOR & 3RS 954 HUE Zurks U7 Lo 2RI 9
SO} I 100 CRURIA S0 9 4 9 9 ) 28 990 0vE) 8% AoR 47a
o e, A A4 ARAESHe 9 na
10
. 7k Qolu epol 7bke] pH7E S0 vebdeh e ojzte o

Total nitrogen(%)
w [+ -~ w

o

30 a5 60 75
Time(days)

Fig. 3. Changes in total nitrogen content in kanjang mash during

fermentation with aeration. @-@ : Meju cultured for 20 days. Ill-H :

Meju cultured for 45 days. 4-A : Dried meju after cultivation for 45
days.

Total nitrogen{%)
P T SN
L N

15 30 a5 50 75
Time(days)
Fig. 4. Changes in total nitrogen content in kanjang mash
during fermentation without aeration. @-@ : Meju cultured for

20 days. H-B : Meju cultured for 45 days. &-A : Dried meju
after cultivation for 45 days.
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Fig. 5. Changes in pigment of kanjang mash during fermentation
with aeration. @-@ : Meju cultured for 20 days. H-B : Meju
cultured for 45 days. A-A : Dried meju after cultivation for 45 days.
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Fig. 6. Changes in pigment of kanjang mash during fermentation
without aeration. @-@ : Meju cultured for 20 days. H-B : Meju
cultured for 45 days. A-A : Dried meju after cultivation for 45 days.
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Fig. 7. Changes in lactic acid content in kanjang mash durmg
fermentation with aeration. @@ : Meju cultured for 20 days. IR-I

! Meju cultured for 45 days. A-A : Dried meju after cultivation for
45 days.
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Fig. 8. Changes in lactic acid content in kanjang mash during
fermentation without aeration. @-@ : Meju cultured for 20
days. ll-W : Meju cultured for 45 days. & -A : Dried meju aftét
cultivation for 45 days.
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Effects of Meju Manufacturing Periods on the Fermentation Characteristics of Kanjang, Korean Traditional
Soy Sauce

Kwang-Soo Choi*, Hyun-Chae Chung, Jong-Dong Choi, Kwang- Kwon, Moo-Hyeog Im', Young-Ji Kim* and
Jung-Sik Seo*(Department of Food Science & Technology, College of Natural Resources, Yeungnam University,
Kyongsan, 712-749; Korea; 'Kyungin Regional Food & Drug Administration, Sinheung-dong, Junggu, Inchun, 400-
103, Korea; *Department of Food Nutrition, Yeungnam College of Science & Technology, Taegu, 705-307, Korea)

Abstract : This study was carried out to clarify the microorganisms which participated in the fermentation of
kanjang. The changes in the viable cell counts of total aerobic bacteria, lactic acid bacteria and yeasts for raw
soybean, soybean during cooking, meju during cultivation, and kanjang mash during maturing were investigated along
with the changes in components during those periods. Lactic acid bacteria that were found to be 610> CFU/g in
raw soybean were disappeared after cooking process, but total aerobic bacteria were diminished from 1.9<X10° CFU/
g to 10> CFU/g. Aerobic bacteria ‘of inner and outer parts of meju increased to ‘more than 10° CFU/g. The higher
viable cell counts of lactic acid bacteria in the inner parts of meju were observed than those in outer ones. On the
contrary, significantly higher viable cell counts of yeasts in the outer parts of meju were found. Total nitrogen content
and color density of kanjang increased by using meju with extended cultivation periods. No significant differences
were observed in microbial counts between kanmjang mash with aeration and non-aeration during kanajng mash
maturing.

Key words : meju, kanjang, aerobic bacteria, lactic acid bacteria, yeasts
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