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Changes in Microflora and Enzyme Activities of Cheonggukjang Prepared
with Germinated Soybeans during Fermentation

Hoon-II Oh* and Sang-Mi Eom
Department of Food Science and Technology, Sgong University

Abstract This study was carried out to investigate the changes in microflora, enzyme activity and sensory quality of four
kinds of cheonggukjang during fermentation. Three different kinds of cheonggukjang were prepared with germinated
soybeans using rice straw, Bacillus natto, B. natto plus Aspergillus oryzae, and the last one was prepared with non-
germinated soybeans using rice straw. The pH values of cheonggukjang prepared with germinated or non-germinated
soybeans increased up to 36 hr of fermentation and then decreased. The number of bacteria and molds increased
significantly up to 24 hr of fermentation and then leveled off during fermentation. Acidic and neutral protease activities
of al cheonggukjang continuously increased significantly during fermentation. o- and [B-Amylase activities of
cheonggukjang decreased dightly during fermentation except cheonggukjang prepared with germinated soybeans using the
mixed culture. The number of microflora, protease and o-amylase activities were highest in cheonggukjang prepared with
germinated soybeans using B. natto plus A. oryzae. The results of the sensory evaluaion reveded that for overal
acceptability, the cheonggukjang prepared with germinated soybeans using B. natto plus A. oryzae was sSmilar to the

cheonggukjang prepared with non-germinated soybeans using rice straw.
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Fig. 1. Changes in pH of cheonggukjang during fermentation.
YSoybean cheonggukjang prepared with rice straw.

AGerminated soybean cheonggukjang prepared with rice straw.
9Germinated soybean cheonggukjang prepared with B. natto.
“Germinated soybean cheonggukjang prepared with A. oryzae and
B. natto.
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Fig. 2. Changes in the viable cel count of bacteria in
cheonggukjang during fermentaiton.

YSoybean cheonggukjang prepared with rice straw.

AGerminated soybean cheonggukjang prepared with rice straw.
9Germinated soybean cheonggukjang prepared with B. natto.
“Germinated soybean cheonggukjang prepared with A. oryzae and
B. natto.
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Fig. 3. Changesin theviable cdl count of moldsin cheonggukjang
during fermentation.

YSoybean cheonggukjang prepared with rice straw.

AGerminated soybean cheonggukjang prepared with rice straw.
9Germinated soybean cheonggukjang prepared with B. natto.
‘“Germinated soybean cheonggukjang prepared with A. oryzae and
B. natto.

ato] Az

1'_‘: Z ]

F A= nAE S jslE AR A3 457 B

AE d&= 10° CRU/g 522 Hlssittal Bars)
Odu} gt gatere] FR0l wEF SAEE Aol Jout A=
ZF anAEe F2 PAAZE 105K 7 E B Ad A}
FAKEIATE Yoost Chang(22)e Z EXEE Axd FT4e &
T4FE 243 43 2g 4847000 10%-10° CFU/g 522 Y
ERtTEA B Jung (D)% thArE Hrtste] Alxgh
4570 A=AES 4817 L' A 10410 CRUg 2= mA
Eo| Ag3trta Biste] 2 A@A#e} FASHA

il

LolE ¥=E2| protease Y 3}
Acidic protease E/4-2(Fig. 4) =72

Hgolg Ryl A=
o] 74%- g 2477 67.48 unitlg=E 3 A

ol w43 7k

om 2477k o] o= WEA7ke] TRt whet kel SUHE
wolthrl HE WE 72470 E 5345 wnitlgE AL} A4S

Stk wobs WA FIFe WA weh 4Es )5
P vehlm 724170 ol Fole 8546 unitig 0N s
oF 4 F= BYESL Bk Wobgo] #FE PEa] AN

7 2879 H=Ee HAE ol8g FHAEY ¥ =2 addic
protease BAEE YERIQIEH B. nattos HEI ol A=

o] 7§ &E 60AZIA=
3le] 10645 unitigS LERY

adidic protease /go] &vs] F7t

Reu Iy 72Xl o o)t F
7A@ IS S JERNITE A oryzae ©F B. natto &
PHFE HES FFF thE F57ol vis] €538 =2 addic
protesse S HAEH W& 7] 124700 o 4 A= A
o] Z71eF 80.10 unitlge JERH O™ W& AlZko] 7Kgl u}
2} acidic protease ¥ T A&HH 0T Frlete] AU E=
£ YR ol B. nattod AEF WolF FHAT §A16 o
ool BE7IE HolX= %?»}E‘r. Fig. 5= neutrd proteese &
/3 HslE vERd Zlo= wdeld Bl H=7de] 49 adidic B

T} neutrd protesse E/d0] T =2 S HoH wE Al7lo]

59

100 |

80 -

60

40 —8— G(x)-straw "
—O— G(o)-straw ?
—¥— G(o)-natto

—— G(0)- oryzae+natto

Acidic protease activity (unit/g dry basis)

20

24 36 48 60 72

Fermentation time (hr)

Fig. 4. Changes in acidic protease activity of cheonggukjang
during fermentation.

YSoybean cheonggukjang prepared with rice straw.

AGerminated soybean cheonggukjang prepared with rice straw.
9Germinated soybean cheonggukjang prepared with B. natto.
“Germinated soybean cheonggukjang prepared with A. oryzae and
B. natto.

Z7keel wel g4o] F7kslel WA 60417kl 100.39 uniVgE O
A7bel uE] <F B Zvlsle] FHu) GALS eI o]
ATt wols W F4o neutrd protesse TS WEA] 7o)
S/l w4kl SRS Bylon HE W 7247k
= 8546 unitg® o] BAL e B. natto H% Lol
=749 neutrd protesse= WE 12470 68.06 unit/ge] E8E
Helow WA NIE ASH F/FAE et} 72

160

140

120

100

80

60

40

G 1)
G(o)-straw 2
G(o)-natto ¥
G(o)-oryzae+natto

(x)-straw

—eo—

—O—
20 ——
o

Neutral protease activity (unit/g dry weight)

| | |

24 36 48

| I

60 72

Fermentation time (hr)

Fig. 5. Changes in neutral protease activity of cheonggukjang
during fermentation.

YSoybean cheonggukjang prepared with rice straw.

AGerminated soybean cheonggukjang prepared with rice straw.
9Germinated soybean cheonggukjang prepared with B. natto.
“Germinated soybean cheonggukjang prepared with A. oryzae and
B. natto.
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Fig. 6. Changes in o-amylase activity of cheonggukjang during
fermentation.

YSoybean cheonggukjang prepared with rice straw.

2Germinated soybean cheonggukjang prepared with rice straw.
9Germinated soybean cheonggukjang prepared with B. natto.
“Germinated soybean cheonggukjang prepared with A. oryzae and
B. natto.
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Fig. 7. Changes in R-amylase activity of cheonggukjang during
fermentation.

YSoybean cheonggukjang prepared with rice straw.

AGerminated soybean cheonggukjang prepared with rice straw.
9Germinated soybean cheonggukjang prepared with B. natto.
‘“Germinated soybean cheonggukjang prepared with A. oryzae and
B. natto.
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Table 1. Sensory evaluation of cheonggukjang prepared with germinated soybean

Treatment Color Flavor Taste Overdll acceptability
G(x)-starw? 4.00+0.70°" 4.33+0.71° 367+£0.71* 4.00+0.87°
G(0)-starw® 3.67+1.00° 376+ 1.00° 3.89+£0.78 367+0.71%
G(0)-natto” 2.89+ 127 311+0.78° 2.89+0.93° 2.78+0.61°
G(0)-oryzae+natto® 3.78+0.67% 333087 389+ 093 4.00 = 1.00°

YMeans within the same column with same letter are not significantly different at (p < 0.05).

3Soybean cheonggukjang prepared with rice straw.
9Germinated soybean cheonggukjang prepared with rice straw.
“Germinated soybean cheonggukjang prepared with B. natto.

®Germinated soybean cheonggukjang prepared with A. oryzae and B. natto.
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