Hanguk Nonghwahak Hoechi
(J. Korean Agric. Chem. Soc.)
35(3), 202~209(1992)

HIAY UEE M 12X SRS MMof mEt AT
OIS - UNS - FuE - Y2
UFoER AEEstE, AR HEIYH

Tol $rdta $& Evle ¥FA AET SB-18 £33l Bacillus sp.E FR3AC
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#HZ 5P FE MAEII olg 57T tldte] Bergey's
manual“el] wel FHGG ol FFE 4 BTl
AEste ARET ol me]d A Aibako]l HUl FA
o, gtrUjoleAA AArFe HAQ 1HFE HE A
vale) 2702 Al 27FL T.SB.(Tryptic Soy
Broth, Difco)si Aol B3} AME-3ton, 40 THA
d57F 100~10%/mlo] B =2 vt AER THo=
A&t

WFANEE A" TS 24417 B¢t B AAFY
100 T AAqtoll A 1417 ZR381e] 45~50CE YA4Ag &,
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burn”e] we} ZA43Qch FEEL Tanaka 5
9% A% mel He3 dEFor ZAAC
AEe ¥AF &AL 5 HAES UMY 54
HAZAA Sephadax G-75(column size | 1.5X70 cm)&E
23l o, mEthld 2 Blue dextran(M.W. 2,000,
000), Bovine serum albumine(M.W. 65,000) Cytochrome
CM.W. 15,000), GlycineM.W. 75)& A8 ch©
TLC+ N-Butanol : Acetic acid : Water=60 . 15 : 25
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Table 1. Cultural characteristics

= Hnd J4E dH%o] T 22 HAHSB)AA
2%#(SB-1, SB-2), 3 =HCB)*lA 1%(CB-1), ¥5F(UN)l
A) 22(N-1, ]N-2)& Zzt 2lstgnh. o) 552 ¥
)G S-S 247 jekale] HlE 248 A3, flavor
2 A SoA SB-1o] vl@® $-F3 % HTable 1)

7y @3y AAE, oA, YEYoleEA A
Ao) )3 AP AT Table 29} o] fR-F-2o] FFE0]
W E 48477 moll Aol AAE HAAAE veEhlglen,
RygFE 3 SB-1 TF7F 14g%= HAnd FEE A
RS Bt

opni ] A o] YAAFE 5FF BEV A H&d
ot 72417 Wel SB-1 F37} 800 mg%hE A§4tekol
714 2ok RVl die A 4847 VFEo R
CB-10] 56 mg%2 74 AA Ao, 6047k o
= #2438 7ok
FF F SB1TF7L Hiwd 2o A et
B0 Be #AL3e opm e Lo Aikgel g
2o @yl ofgl, B3I AR A%y et
A9) BAEo] e F& 7¢Hsle] SB-1g HETFR2

AHESt AT

>

2]

oFe 8%

¥-2]8 SB-17% Bergey’s manual¥e] uwlzt 343
Az A ELL rFeRM S50 da WeE
¥AE gAsgoH, A+ ellipsoide?] HEE F2
=AM gHEE Aoz BAHUT FANGAME
Gramepg UEhiZa EAGH £ F4E vehi
e} A2lA E44.2 V-P test, catalase test, starch hyd-
rolysis, casein hydrolysis $o] Aol v]w3 H-&
Wolol pHel 45T 2%ofA AFo] BRF H S
u] o] Hol Bergey's manual'®®] Bacillus subtillus =
Axl ¥ o7} glo} o FFE Bacillus subtillus O

in o
to

Strain ?olony Colony Colony Flavor Viscosity
size(cm) shape surface

SB-1 4 Filiform Lobate +++ +++

SB-2 4 Spreading Smooth +++ ++

CB-1 2 Filiform Smooth ++ ++

JN-1 2 Filiform Branching ++ +++

JN-2 2 Filiform Branching ++ +++

+ 4+  Good, ++ : Fair, + : Bda

Medium : Sucrose 5%, monosodium salt of L-glutamic acid 1.5%, KH.PO, 0.27%, Na,HPO,-12H,0 0.42%, NaCl
0.05%, MgSOQ,+7H,0 0.05, biotin 0.1 pg/ml, agar 1.5% : pH 6.4
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Table 2. Changes of Chungkookjang components on different strain "

Fermentation time (hr)

Components Strain
0 12 24 36 48 60 72
SB-1 0.01 0.12 0.50 1.01 140 1.40 138
Viscous SB-2. 0.01 0.10 0.25 0.52 0.98 115 1.13
substance CB-1 0.01 0.03 0.10 0.29 0.50 0.51 0.50
(%) JN-1 0.01 0.03 0.20 0.38 0.70 0.70 0.69
JN-2 0.01 0.05 0.18 0.42 0.80 0.80 0.79
SB-1 20 88 200 401 603 721 800
Amino type SB-2 20 4 100 210 394 586 650
nitrogen CB-1 20 30 85 130 197 251 300
(mg%) IN-1 20 50 110 250 442 630 700
JN-2 20 75 140 300 504 703 750
SB-1 5 17 32 848 65 145 170
Ammonia type SB-2 5 20 51 62 115 158 180
nitrogen CB-1 5 15 25 35 56 129 140
(mg%) JN-1 5 30 72 85 138 183 200
IN-2 5 37 79 87 150 205 230
E4 89 tHTable 3). Table 3. Morphological and physiological characteri-
tics of the isolated strain, Bacillus sp. SB-1
L -kl Form Rods
A7 res xAS Table4st o] AT AN Size 0.7~08X2~25
42 Toll A 48417 vlF Fol 141g%= aqu% el Motility Positive
Wgom, ofnejdiel duUole] @i 7247 W Spore shape Ellipsoidal
b Ang vehigich S8 gEycl s gz SPore posiion Central
o|Fol FA3 Z7lshs Aoz eyl webd 42T gram Stta‘,“‘,“g gos%?ve
. pore staining ositive
o X} 48117 L F 2o Ao =E 2] 2 E K
/\g]/: :DJ = X]]_ e 5 ;f% gel Zulg} 4d® Nitrate reduction test Reduction
d Pl TP ABR Ao vehst. Anaerobic production of Negative
gas from nitrate
M.S.G. ¥ sucrose Mool o A& Formation of indole Negative
HAE AT ojuice) ik, gRYole ke A Formation of HS, Negative
Akl BAS QolH ] A MSGE 717 1%, 2%, Voges-Proskauer test Positive
3%9 ¥, sucrose 1%, 3%, 5%2] 52 HA7}ato Citrate utilization test Positi‘.le
B Az "AdEe WAL MSG.Y Exde & o Iérease test Il;Ie;g.aFlve
37t gt sucrose?] 5% FZAA 2.0 mghE F atalase test . Osftfve
bt W, opmlwriAs BFe 0H PasE A Starch hydrolysis Positive
. o T e B AEE A (e hydrolysis Positive
o2 JeptiFig. 1). Gelatin hydrolysis Positive
MS.G.9 H7MA] SRVole AL A% I 71 M-R test - Negative
ste Ao Jeiged ol MSG9 FAAAEo]  Utilization  Fructose(+), Glucose(+), Mannose(+),
2aEo] A" oz PEH, sucrose F7HAAE of sugar  Galactose(+), Maltose(+), Sucrose(-+),

vk 72N 7RIS A szt 1% thTable 5). whaka]
sucrose F7HAlcll= o] 71A & A}83}o] Levan form
fructan LA} ZRHE SAle] MSG. ¥7HA] o

Lactose(—), Glycerol(+), Ribose(—)

Growth for pH
Growth for temperature

5.0~9.0
25~477T
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Table 4. Changes of Chungkookjang components on fermentation temperature
Components Fermentation Fermentation time (hr)
Temp. 0 12 24 36 48 60 72
Viscous 37¢ 0.01 0.10 0.23 0.36 0.50 0.50 049
substance 42T 0.01 0.17 0.34 0.62 141 1.40 1.39
(g%) 477C 0.01 0.21 0.52 1.10 1.20 1.20 1.18
Amino type 37¢ 20 33 54 112 214 325 340
nitrogen 42T 20 64 257 413 730 780 801
(mg%) 47C 20 32 225 318 550 620 650
Ammonia type 37¢ 5 21 30 53 100 160 170
nitrogen 42T 5 24 40 66 180 208 210
(mg%) 47T 5 30 52 132 240 254 260
2.0 2.0
n, l
1.8 1.3 ﬂ
usa. [
1.8 - 1.8
IR ) 4
;%9 3‘) 1.4
§ 1.2 § 1.2 -
'g 1.0 - % 1.0 T
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w (22
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é 0.8 é 0.8 -
= 0.4 > 0.4 -
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0 v —r

N - Y T Yo
Fermentation time (hr)

Fig. 1. Changes of viscous substance during Chung-
kookjang fermentation.
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Fig. 2. Changes of viscous substance during Chung-
kookjang fermentation.

O—0O ! Blank, O—0 : Soybean . Foxtail millet=90 :
10, A—a» : Soybean . Foxtail millet=80 : 20, @—@ :
Soybean : Foxtail millet : Hot pepper : Garlic : Salt :
MSG.=82:10:1:1:3:3

. Table 65 7t
wE 72N = 10% AVFE 048%, 20% BV
£ 02¢% AE AR Fol 713t eH, = o9 et

A7pe] &3 waA 2Rl 06g% o AatE A

ojmje] A WAL 20g%E HAUE e

(Fig. 2).
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Table 5. Changes of Chungkookjang components on the addition of M.S.G. and sucrose

Fermentation time (hr)

Additive Content
0 12 24 36 48 60 72
Blank A 20 88 217 470 680 780 800
B 5 23 29 46 73 125 158
1% A 20 100 243 330 400 580 700
B 5 31 42 49 90 146 160
MS.G 2% A 20 110 207 260 310 590 800
e B 5 37 49 55 100 150 170
3% A 20 130 229 297 346 413 570
B 5 51 56 67 120 167 200
1% A 20 34 210 500 650 710 750
B 5 23 29 50 70 80 80
Sucrose 3% A 20 47 160 270 510 630. 680
B 5 23 27 45 55 60 62
5% A 20 60 140 230 450 550 610
B 5 20 26 38 40 38 56

A ! Amino type nitrogen (mg%)
B : Ammonia type nitrogen (mg%)

Table 6. Changes of Chungkookjang components on the mixing materials

Fermentation Time (hr)
Mixing materials

0 12 24 36 48 60 72

Blank 1 20 88 217 470 680 780 800
2 5 35 53 81 94 125 158

A 1 20 206 230 350 430 498 504
2 5 30 46 75 54 70 70

B 1 20 120 160 230 200 370 403
2 5 28 39 67 40 50 50

C 1 20 340 600 745 810 860 880
2 5 31 40 38 38 29 20

A. Soybean ! Foxtail millet=90: 10, B. Soybean : Foxtail millet=80: 20, C. Soybean : Foxtail millet : Hot pep-

per : Garlic . Salt : M.S.G.=82:10:1:1:3:3

1: Amino type nitrogen(mg%), 2 . Ammonia type nitrogen(mg%)

Yoleldie tizTol vE 2 9
bt 25 “471] A 53] & oY) J|El THES
H718 A dRYolel el AaEe HAB 7HAA
4 F I Aoz YEIRTh o[ sucrose H7HA] ¢
ZyeteR4r AA AMEHE A% w5 2=
olAL YE(Z) TN 72%9 B BFHo| FFs o g7

SE PN

F4& OgsA wMsAE F AL

WEQ Ao g AZHEtiTable 6). webd AAF vl
Aguos TR FETH guioigda 5
A% e WIE F 5 U2 EE AFY It
Aoz 7ldErt

BHAUE THYE B4
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Fig. 3. |Thin layer chromatography of hydrolyzed vis-
cous substance.

A Sugar analysis(F . Fructose, S : Sucrose, G, :
cose, G Galactose, S; .
Hydrolysis for 3 hrs)

B : Glutamic acid(S : M.S.G., A : After hydrolysis, B :
Before |hydrolysis)

Glu-
Hydrolysis for 12hrs, S, :

S E— S

Fig. 4. HPLC chromatography for sugar analysis of
viscous| substance.
A ! Sample, B : Standard sugar

oo — {1}

SR A SR AN L
A B
Fig. 5. Gas chromatography for amino acid of viscous
substance.

A . Sample, B : Standard glutamate

Fig. 6. Infra-red spectrum analysis of viscous substa-
nce.
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Fig. 7. Sephadex G-75 chromatography of viscous
substance.
Added M.S.G. 3% and sucrose 5%.
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Fig. 8. Sephadex G-75 chromatography of viscous
substance.

Added mixing materials : Soyben : Foxtail millet . Hot
pepper : Garlic : Salt : MS.G.=82:10:1:1:3:3
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AAEY 74 AES £487] 93 TLCE 243
Z 7} Fig. 38 o] BH2E F2 fructose?} galactose”}
de59oy HPLC #4483 bl 8o} fructosed) A
2 2 WHHU(Fig 4). olF F7FY A 7AHE e
GC #4743 F= glutamic acid7l A& AcKFig. 5).
AtRo 2 g vl o] Al tdRe AS glu-
cose, galactose®} glucuronic acid 59 E3A=2 A9
B0 A olA gpectrum EAEI BF 27 -OH7|Y
¥4 spectrum$] 3,400 cm™'3} glutamic acid®} carbo-
xyl7] FFuhek o)) 79} F4i7} 1,400 cm s}
2,900 cm~ 7t 242t A HB 2N o]5& fructoses} glu-
tamic acid”} 53¢ levan form fructan?} polyglutamate
PGA)] &% Ed= Z8uiFig. 6).

g o] TOL& carbondt 28A|2] C=0 ANEAZQ
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acid€ ok 232 Qv Aoz FRH £ 800~
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Z A dlzTe] ¥AEL Sephadex G-75 co-
lumn chromatography 2 213 A3}, )& 79} sucrose
5%, M.S.G. 3% #7}73= bovine serum albumineo©)
A& 5+ fraction number 20~40 A}o] 9l cytochrome©)
© 70~90 Ale] F Eol A peakst AEH A
H7Hr o M= 40~50A10dl & peakr} YENGTHFig,
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A study on the production of viscous substance during the Chungkookjang
fermentation

Yong-Lim Lee, Sung-Ho Kim, Nack-Hyun Choung* and Moo-Hyun Yim(Department of Food
Technology, Taegu University, Kyungsan 713-714, Korea, *Department of Food and Nutri-
tion, Sang-ji Junior University, Andong 760-070, Korea)

Abstract . In order to study on the viscous substance produced during Chungkooli~ng
fermentation, one strain which produce a lot of viscous substance was isolated from the
rice straw and identified as Bacillus sp. This strain produced the most viscous substance
in 48 hours at 42 T, in splite of little change of amino type nitrogen and ammonia type
nitrogen when added M.S.G., while the yield of viscous substance and amino type nitrogen
was increased but that of ammonia type nitrogen was decreased when added susrose.
Molecular weight of viscous substance estimated between 15,000 and 65,000. Viscous sub-
stance was confirmed mostly composed of glutamate and fructose by G.C. and HPLC analy-

sis. Composition of viscous substance would be controlled according to the changes of
media.



