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Abstract

The changes in microorganisms and enzyme activity during the fermentation of soybean paste(Doen-
Jang) at various salt contents (8~14%) were investigated to develop a low salt soybean paste. The initial
microbial counts were in the range of 2x10° CFU/g for aerobic bacteria, 1x10° CFU/g for yeasts, and
6x10* CFU/g for molds regardless of the salt contents. The aerobic bacteria increased to 107 CFU/g
after 3 week fermentation and then decreased to 10°x10° CFU/g levels after 7 weeks and remained con-
stant afterward. The yeasts also increased in the first 3 week fermentation and decreased afterward. The
yeasts showed higher populations at lower salt contents. The mold counts decreased with fermentation
time and showed lower values at lower salt contents. The protease activity was the highest after 7~10
week fermentation and was higher at lower salt contents. The a-amylase activity decreased slightly with
fermentation time while the B-amylase activity increased rapidly after 3 week fermentation and started
to decrease afterward. Both a-amylase and B-amylase showed higher activities in low salt containing

soybean pastes.
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AH B &4 7 vES A8 Wg
7V S0l dspergillus oryzaeS BE, wFsted 1L ADRE 99%, FF2F, (F) ) AR
A (kojiyE THEC] AR e Bl AUt
(1A, 1986). HE H=E
Az vl xolE D25t f@FZY &4 AF =2 12A7F &9 =% 3 121°Co A 40%-
F 7P Fa% AL ot R an & b FAAZ FAHTY oA, A 283 =
golr, o]59] g o F AR RE A Table 13} 72 wighd)| &= &£%3% t}S chopper
T ofu|=Abo) ofsl r4Et vkl AEZA A Fo (Pasta Maker, KitchenAid Inc., St. Joseph, MI,
ol o A== FFel g duke A9 US.A)E Zo} 20°CollA A1 AT
kst A 5"44 FolE AB3le a3 A
olth. wetA gate] Frls wiFp exe] A 0= &4
g7 9 2ael #dste v Ee] &4 7} 2o nAErE dFFY @33 24 £
A & gske "o o)t 3 dE 48 A, o7} Hle HaE stomacher bag®ll ¥ 37 stomacher
SAew &4 7|7k o8 AAATGEHTF, 1981). (Nr 211/420, TUL Instruments Ltd., Spain)& AR
B4 Zulo] Bzt Fo NFOZ Bacillus gt 6027 ST §F AAueR 4*—10}&1 ek
subtilis(¥A 5, 1977), Bacillus licheniformis(’\& E FRHEE Zzte uix|d BFEste] eI
%4 5, 1985) 5 Bacillus $2.2 484 UTH(FF (HAFAFENHEA, 200022 48T Al
T A2, 1984 =9 &5, 1984; HeF 5, plate count agar(Difco, Becton Dickinson Microbiology
1986). Systems, Sparks, MD, US.A)l, EFE mall
AL g &4 A RS wkx|sin Aol A extract agar(Difco, Becton Dickinson Microbiology
FEL S5 10~14%9] A0 Systems, Sparks, MD, US.A)ol, Lg]x F35o]
2 #HAe] 9= A de] 20%7t 0.005% rose bengald A 7}3F potato dextrose agar
e} e Aldel AHFHE= (Difco, Becton Dickinson Microbiology Systems
7V, TdAE Sparks, MD, U.S.A)ol wiFatsict. At 35°C
A 4877F v FetRal, ERe FHols 25°ColA
S 91l et 12017 Wi & A adlen RE A3 23
a% gha 24 slnh
e JH
48 A4 10 /5 200mLE FH7t
ohS A2olA 4A17 ' F 10,000
A & Q] 248
248k
wEs W

Ag-3ted
NGt 5(1998)°]
71A2= 1.0% casein(Sigma
2.3
ol

ZA717ve] AR
A7beel, AF W4
Ao, 4174
SL(HE 5, 1995) 71%
&)
=l
alek
S
=
MO, US.A)E 0.IM lactic acid
1 mLe} &4 |

t]

&
2 A7 7% g
3R, HER, AY,
s & A4S
e AsATIER @3 4
e AAle] A gEs W e A
w7 4 g a3 Aotk webd Ag
< Zo]a A gl vlste] Fw] HollA &4
o] glv A AHe Ax7t 279
AE BEE Azshr] A wgoz Floix e s
o Ehg HIHolwY E, 1985), b AP E xg oAl 10
5, 2002) ¥ nisin A FAEES ol 8IS F & o
3, 2002)3h= Al=rh AT ey ol g A Protease®] =+
el AlEE d4d A9 849 TSt st FHHALH,
oo} EFS HAAZR 22 B AFelre AR Co., St. Louis,
A4S A % 7R ArERA 9EE 2% buffer(pH 3.0 =% 1% casein® S AE-313 0}
o} £4717b] w2 F 9 microflora®] W3S ¥4 Algad 714 1 mL, 55
A= HeE ZASIATH mLE Z}7} 71ebal 30°CE 2% gezolA 10
IHE Etl Igﬂ Table 1. Recipe for soybean paste(Doenjang) preparation
Material Ratio (%)
XHE Cooked soybean 30
NFes SlA g AlSdA Fdste ARE-E Koji 20
Al 57_31]7‘2 Aspergillus oryzaeS WSS (F)A Water 38
SE] AUE 7S AT A9 A Salt B-14
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sttt o] 898 of3}X(Whatman filter paper,
No. 52 ozsle] ol 2mLE F3laL, 7]
0.55M Na,CO, 5mL®} Folin reagent 3mLE 3L
30°ColA 3087 WA F 660 nmolA FF =
g =29 Hxe HAFoZ L-tyrosined] thdt
o Zhe Wlor ZAste] A FEHeRF
B A58 gt tyrosine F2lHE pgyS ALt
stk ¢ izt Y3t tyrosineFB pgye =
g3t o] =7 stellA 17l tyrosine 1 pgs
FEATE AAFE | unitsle], §AEFE o

3} 7ho] AzkarT.

Protease activity = (E-B) x 1

a-amylase®] SAEE 25U 5200002 HHo
2 238t & 7138 1% AEgd 2 mLe}
0.02 M 213+ ¢k==ol(pH 6.9) 1 mLE o] AR&-3}
som Ag & | mLE F7Ist 40°ColA 30
B2 vk eAIZl & IM &4 10 mLE F7lske] wt
2-2 AAAZATE ©]F N/3,000 89= €4 10 mL
g Yol 660 nmolA FFEE 4T F T4 1
mL7} YeplE &35 zlol(blank - AE)E &4
S92 ®AEIE T

B-amylase®] A= dinitrosalicylic  acid'¥
(Miller, 195902 ZA319tt. 1% AEENE 04M
ZAF fEH(pH 4.8)° &3S & 1 mLE FHsHH
NAZ AHET 71d 90 AlE 89 1 mL
E EFS F 30°C F25FoA 1087 ¥HSAT)
I DNS AleF 3mLE H7bste 8B EdAl 587
LAAZ] & 660 nmollA FHEE AU
o}dS AMgsle] T[S et
mL7} maltose 1 mgZ FElA7l= 9718 | unite
2 FA AT

<

el AEEE 8 10, 12, 14%% 28 A|=x3}
o] 20°CoA 165 &9 A3 A17]HA] microfloras
#asiet. B4 ARg AT 7hzhe AdEl
oAl Bl EAshs Mo, A8 12]al FFold]

Table 2. Initial microbial counts of soybean paste
(Doenjang) with respect to salt levels (unit: CFU/g)

Salt level (%)

Microorganism

8 10 12 14
Bacteria 222x10° 2.98x10° 236x10° 2.00x10°
Yeast 145%10° 139x10° 1.26Xx10° 1.05x10°

Mold 5.90x10* 6.00x10* 6.10x10* 5.80x10*

Z7] # Table 291 Zo] FE=et HAIgl] 2t
ZF 105, 10° 283 10° CFU/g 55 Btk 9
A= A S5(1999)°0] 23 Ml 107 CFU/g
2 g7 {0° CFUg 2RT ti @¢e FR2A,
FoA9 FA Apolet A Aol gyl wf
o2 Azt $ Fgole AFTA 519999
Ao} Y3 FEE B

FEerd wE @G 54 5 Aol Hsh= Fig
1o Vet bhep o] &z rdl ot Frtele
S Bolon, dekrt ¥ 8, 10% B4 4
7t BEEIF B 12, 14% BA vs] Al
7F &zl u wEA b 4 2719
7k Alge 65 S48 Foll o 1 log A% 7
3 3 dAS FEoE FAHAY F 67 54
BE dexd] @30 Ald7E 10°~10° CFU/
2 A S fAlsks AFE R Ik
of W Al ztele YA olHd I A
B2 A &4 T M W] sk AR
olFF 5(199%6)°] dF H FFEES 10.5%2 %
sted Az A Wit A 519999 2
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Fig. 1. Effect of salt on bacteria count of soybean paste
(Doenjang) during fermentation.
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Fig. 2. Effect of salt on yeast count of soybean paste
(Doenjang) during fermentation.
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Fig. 3. Effect of salt on mold count of soybean paste
(Doenjang) during fermentation.
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Fig. 5. Changes in a-amylase activity of soybean paste
(Doenjang) prepared with different salt content during
fermentation.
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