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Abstract

A strain of Bacillus sp. which has powerful enzymatic activity and sets free a little amount of
-ammonia nitrogen and large amount of amino nitrogen was separated from Meju, Denzang,
Chungkukjang, and paddy straw to make the soy-sauce rapidly and ccnveniently in the various
mixing ratio of steamed soy-bean and wheat parched or steamed.

Total nitrogen and amino nitrogen were increased during the maturing. The acidity of soy-sauce
was increased to 1.15~1.989% than ordinary soy-sauce. pH were ranged in 4.6~6.0. The fermenting
‘time takes 30 days while it tdkes at least 4 monthes in ordinary method. The best results were

ohtained with the mixed ratio of 1:1 or 1:2 (wheat : soy-bean).
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150gel E& g HUY 11} beef extract (1%),
peptone (1%), RE(0.5%), ¥R QRH)E+ 3 T 4=
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3. @e BEI AR

A F, 3, 43F, W3 BARES 349
kg 0o = SRS T SREERT colony & FEESRE
of BiEst W REL BAKSEN T RAKYHS B
F10) 2z ¢rYolFH 7t B oo amino nitrogen & T
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3k e ERRESS S BuE gEevd o
SRS chopper 2 7t ¥ oz FE B 7]
SREBRT EHRE E8T & 37°CeA 374 7 sk
o el 32 stz AFEEE —BEE o
AR 12KE w3 27~30°C ol A 50 L7k s A A F o).

5. BENESEKE BEZ

A G2$AFE S Ao MEERD koj) 5gF
pH6.09 Q4¢3 50 ml 9 toluene 0.5 ml & ¥ =
TR 30°C ol A 1F5H BB F38 F RE% 40
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e RiEwes ddd. BHESEN D@L AYAd
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5% gelatin %% 10 ml, toluene 0.5 ml & ¥ #HiE
3to] 40°C o] K Lol A 3psR] A=A SHER o
+ BBkl A 15 40 BBz B % formol titr-
ation method 2. MEste EHS mg W= RREF. 8
fehire Loz #U3¢ WENA BEMELZ RF
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FHAMNA 14 HEE 7B BEAL. 2 Rre o
A®)AA 3 train (S-1, S-2, S-7) dAFM)elA 3
strain(M-3, M-8, M-9), "3 (D))A 4 strain(D-4
D-5 D-6 D-10), FZZ () A 4 strain(C-11, C-12,
C-13, C-1D o2 &l HREJEE SWALA 81,
SBA ofl 4] 6 ol SrREslglch. SBEd 14 strain & 4}
%< AAe= 9 strain § Table 1 3 7to] WD K%
4l =t

Table 1. Identification of isolated bacteria
T Strain No f |
S-1 S-2 l[ M-3 D-5 | D-6 M-9 C-11 C-13 C-14

Examination i i ! \» !
Agar colony W.YR|W.GR.!WGR|WCB|WCB|WBR|W.CG|W.CG|WCR

0.8-2.0 [1.0-1.2 0.8-1.0 0.6-1.0
Rod X x ” nolx ” ” ” ¢

1.5-2.0 1.5-2.5 1.5-2.0 2.0-3.0
‘Spore 0.5x0.9  # | u " o " " " "
Aerobility V.A " 1 ” " " ” ” " ”
‘Grams stain + + + + + -+ + + +
pH of culture MR+ | MR+ | MR+ | MR+ | MR—| MR+ | MR— | MR— | MR—
Max. temp 55°C 55 | 55 60 60 55 55 55 55
Motility + + { + + + + + + +
Salt tolerance 7% "o ” ” 6% + 7% i 7"
Daculation on glucose + + + + + + 4 + +
Citrate + + 1+ ] & F + + +
Nitrate + + 1+ + + + + | + +
Gelatin Liq. + + ‘ + + + + + + +
Gas from glucose - - ' — ~ | — - - — —
Acid from starch + + 1+ - - + e -
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Mannit | G G & & & & & =
Sucrose (=) + + + + " + (=
Lactose — — - — (+) — - — -+
Xylose - — - i - - - - — -
Arabinose O] G OF & & O O = =
Glycero (=) (=) - + -+ + + + +
Glucose + + + + + + + + +
Dulcitol — — — — — - - - —
Sorbit - ~ —~ - — - -1 - -
Fructose + + + + + + ! + ‘ + =+
Galactose - - - - - - = - -
A% 44 T e T T

S-2, M-3, M-9 %= Bacillus licheniformis 2 %73
3, el A strains &= Bacillus subtiliso| 489+, =2
g v D-5, D-6-& citrate utility test o] A €40}z, D-6
£ carbonate test ol A lactose 7} BBtfo) 3z, S-1 & suc-
rose 7} 4Q Mol A ZES Y.

ol % S-1, D-5, D-6 & #ile) T3 HETA A
AES) £BgEel 34}, ol 43} 7Fo] 9strains Bacillus
Bl W3t Bz B9l B S-2, M-3, M-9&
Bacillus licheniformis 2 3ol x| strains & Bacillus sub-
tilisofl B3 <},

2) Bk RBR

O EMIHE FANe o EHER SoERE"
strain ol A A REFHS BEE Jlelz ST 8
fe d&F e strain & BRaA g5Fe #HXKS
o} st go] F& glE 3 petri dishol 5g4 st Hk
o2 e FEHKE BEENd HEoz BEIx
FHEBRE 839 37°ColA 36 A7t Rt ME

&EF utE3 o] 2% sample & dto protease activity &
#IE stz ammonia nitrogen 3} amino nitrogen 9 %&
e stz 2 el A 47 strains & ERY L
BB BMER] BEE HAED £R: Table2,
Table 33} 7},

Protease activity ¥ M-97} 6.44 24 A ¥ 44
% ¥9gs 9L S-1, S-271 Fkvh. Amylase activrity
= M-90] 24.67 mg 24 #— EF}z =HFel S,
‘M-39 MFE F3kth

—ffyo 2 ¥KEY amino nitrogen ol #¥¥ ammonia
nitrogen 8 K7t A& Ag "W, 2 e S-1d44
0.372 24 A4 F¢+=. g S-2, M-3, M99 K2
2 #ims 9L F(Table 6). Amino-N o] #MEES T¢H9%
M-9, S-1, C-11°%h. Ll k9 MERERE MR 2
I ammonia nitrogen & HA E# & &9 3strains

E B|RHGH.

Table 2 Changes of enzymatic activity accor-
ding to isolated strains

Protease

Strain No éMoisture (%) . }?ﬁt,ljgltg%) (GluAgggela;eg -
5-1 56.0 L2 | 22.96
S-2 59.0 5.32 17.79

M-3 59.0 5.64 21.78
D-5 55.0 2.13 20.23
D-5 58.7 2.08 20.63
M-9 59.0 6. 44 24.67
C-11 59.0 4.48 21.44
C-13 61.5 1.63 19.39
C-14 60.0 2.99 17.42
Table 3. Changes of ammonia and amino nitro-

gen in Meju

¢ Moisture

Strain No.| NH-N | NEeN | B/A sy
| (mg %) | (mg %) ! L
$1 | 789.40 | 3938 | 0372 | 56.0
S-2 | 560.89 | 254.9 | 0.448 | 59.0
M-3 479.04 | 280.6 | 0.507 i  59.0
D-5 | 399.20 | 387.8 | 0.99 | 55.0
D-6  568.91 | 539.3 | 0.9 58.7
M-9 958.07 | 584.5 | 0.61 | 59.0
C-11 | 657.62 | 4211 | 0.64 |  59.0
C-13 | 656.76 | 532.4 | 0.81 , 6L5
C-14 | 559.88 | 522.6 | 0.935 | 60.0

M-9: Enzymatic activity 8] felad bR
ammonia nitrogen & HEHRY A3

S-1: Ammonia nitrogen & fel &l 7tF Ao
BXERS HEs 5.

M-3 : Ammonia nitrogen 8] £l EXEHELT
S-1, M-99 dgoz F44.



Vol. 4, No. 4 (1972)
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29 FRe RA{HEEEZA 9 29 RERS
thg Table 4 9 7ol stgrh. 5489 Kol &% S
BkE BRx BERHTS EXS BRE BE HEs
A oels EERE BRI Y. ZRKES protease
activity FIERHRE Table 5 9 7).

Table 4. Combination of materials

“Mixed sample No. |

I I I v ¥V

_Materi‘al\ T
Soybean -3 2 1 1 0
Wheat 0 1 1 2 3
Table 5. Protease activity in Meju varied with

material mixng ratio

\f"Cé’s’e |_— T i
I I | N v
Strain No. \i ! | i
1 |69 97 | 1.3 96| 4.8
S-2 |54 8.1 | 12.2 7.4 6.8
M-3 5.7 14.2 | 15.8  12.4 | 10.5
D-5 |58  13.2 9.2 . 84| 7.6
D6 495 1.1 | 140 | 10.5 | 8.0
M-9 7.2 10.9 | 15.6 ; 10.7 | 8.2
c-11 181 . 95| 108 96| 7.2
C-13 |69 ' 7.1 7.2 46 . 4.3
c-14 | 7.0 10.2 | 88 6.4 | 7.3

Table 6. Changes of amino nitrogen content in Meju

varied with material mixing ratio

f‘jSample
I I X v v
Strain "~ I T
S-1 604.8 | 649.6 | 709.3| 321.6 | 291.2
S-2 | 597.3| 567.5| 574.9 | 560.0 | 410.6
N-3 448.0 | 537.6 | 794.4 | 343.5] 313.6
D-5 373.3 ! 672.0| 721.3| 597.3| 276.3
" D-6 589.8 | 672.0! 854.1| 492.8 | 332.3
M-9 933.3 | 955.7 [1,030.4 | 645.1 | 476.3
C-11 672.0 | 784.0 | 896.0 | 597.3 | 456.3
C-12 530.1 | 545.1 716.8 | 451.7 | 574.9
C-13 438.1 | 530.1 678.8 | 455.5] 313.6
C-14 500.3 | 642.1] 724.3

Table 59 7to] M-3 &= 1:19 E&HA 15.82
EOESENC M3 482 2 4oz M9, D-6
o) NEfF 2 Z9ktl. amino nitrogen o HEEE S FURE
4 1:19 RBEANN M-971 714 goken & C-11
28z D-6, M-39 @l 2 ZF9td(Table 6).
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Ammonia-N 9} #pEEe M-971 ¢} & strains ¥} [
Y AL £3E 2god FR T H 499 &S
He&sol golol welA ammonia-N u} & st #D3}Hg]
. Amino-N 9 & FHS BAEE1:12 & 45
o] 4 % strain o] HEel EIgod Yo KER @
ot ol w2} amino-N o E-& RAEH . & Fo
FRESS BXhd @R Bz Roly I3 3
ol 1:1, 2:19 KA Fg+

ol W% KR BRNol $48= amino-N &
vio] WHists ammonia-N & A §2 8+ strainso 2
A M-9, M-3, 28]z M-6¢ BEBsA. T3 19 F
HESHFAAE 1:19 #7 2F F& #RE =g
. 28z Fute] wl Fol 4 = M-9 strain o] 74 £
TP FEREALE ST o FolAE M-9 strain o
A3 S5 g o2 M-9 strain & FERY .

2. AFRE '

B o) ETEN REY HYE LS HHE)
Botd ME-FE 234 WS #d gz
o 4o (LBHe HEESH .

AEMA F= T4 49 BEEHE 2ttd 2 BE
Bt RS A RS RERESA 4& K
ST HEstel HEEHS FEHAL

AAGE AT strain & M-9oldh. 7tF #EF¥F
BEERS 5, 15, 30, 508 A oz BHEERY B
Hesl E: L pHS #LE HAEdd et

D 33 49 BEERI 23 B elA = R

O BHExs BE

23 W Bafod =& 3 BBGARSRY BERE
o] #{ = Fig. I3 7},
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total nitroyen (g%)

|
10 20 30 40 50
(day)
Fig. 1. Changes of total nitrogen during the
fermentation of soy sauce varied
with material mixing ratio
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2 487A fEdc= s, ol iEd FeFA
&9 #mrt 4872 EEARY MR dAHAT
2 FEHe Ad 2 B0Ee 4 4+ A+

fele ReEREe LA ®(0.17~0.38%) X

o

ne
WAL MK 485 FeFA oA R TR

MES MRS 239 EREE 39

ME A 12 BEHRE = 29 ammonia-N &
amino-N o}, 35 4] B&Ho =& ammomia-N ¢
Eift= Fig. 2 9 #zct. Ammonia-N ¢} amino-N = £¢
BaRel we MREAA o Fosx B o
g} = amino-N & 1= 9 Al 2t ammonia-N & E 4=
9w}, Ammonia-N § Zo]l & Hross 39 BEES
ZFolz MY ddez #4749 4 Ao waA
o B 30 BE 4 —B3AS Hige 9 29
£Aqo] olg ¥t ohs}, amino-N st golA 4 RES
744l Hgl+.
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Fig. 2. Changes in ammonia nitrogen during the

fermentation of soy savce varied with

material mixing ratio
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the fermentation.
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—(—: Soybeen 1 : Wheat 1

—X— ” 2 nooi

— A= " 3: v Q
I, NI BB A e SRS B S

EEY Y W AT A E A = R R

oz e HE 47 ueh 24 @HEY
ire RER @t EEST e A9 Fig 49
25

. 15 B7bA Al A E] iﬁbl’ }vﬂ o330 AE
= %ﬂﬁr 330 B FoJE A &¥E Bosad. —
Hetel H 22 Eifg(l'»-z/é)o‘l?»‘.‘ﬂ 1817



Vol. 4, No. 4 (1972) A P HAREC MY B (281 )
woll & FWAEe wA Heold wE A HA 9t |
. 29 BEES T AL 5AAAE HE AY 5.0
Tyt mﬁ'ﬁﬂ 21917‘] vt 30 H {&Tﬂ = 29 R¥= S~ |
. i Q 40 X K
A% Emste % 7(/
® pH 9 &t - 30
g3 we Ak e 23 Wbl 15, 30, 50 8 20 X
9 pAcw pHE WMES HREE Table 754 2o 5 ‘
2% pHe 448 S 49 i"l chobal ol “’raP 4 1.0f
—.‘; ‘51‘:’:1":‘)“:: L:L‘t-l&_l 1.‘) iU l ”I"JI. 3 |;/ 1
i I { 1
Table 7. Changes of pH during the fermentation 5 15 30 50
of soy sauce varied with material (days}
mixing ratio Fig. 6. Changes of pH during the fermentation
Fermenting time 3\'" "‘V:’T"“’ T of soy sauce
\Mxxtured i 15 ; 30 . 50 —D_f Soybean 3.: Wheat 0
Sample No.\ _ratio_i , ; —xX w20
R —A—: no1 no 1
I ‘ 3:0 | 6.26.4, | 6.2~6.6 ) AT oo AT _
1 Y 5.0~5.4 4.7~5.4 | 4.5~5.0 Table 8. Changes in total nitrogen during the
] P 1:1 | 5.0~5.2.4.4~4.5 | 4.8~5.0 fermentation of soy saruce treated with
I\ | 1:2 1 4.5~5.2 4.4~4.7 | 4.3~4.5 parched and steamed wheat
! . | e e S e
v & 0:3 |43~5.00 43 |4.0~4.2 \\\@m I 1
N Treatment] Parched Steamed ‘Parched Steamed
Time e wheat | wheat | wheat ' wheat:
5 | 0.68 | 1.21 1 0.62 . 1.05
Ml 15 | 0.997] L26 | 0.5 109
G 30 | 1.05 i 1.20 | 0.88  1.02
~
~ B R T L
50 o \\\X'\\\/ ~—{7] 15 days
~ V=Y 30 days
— 0.3
JAY A A1 50 des
sof-
R
i ‘\‘;J
| . 2
3/0 2/1 1/1 1/2 0/2 :
Fig. 5. Changes in pH during the fermentation %

of soy sauce varied with material mix-
ing ratio
2) FRERS =& 2K
AT Az H
S473 F9 magit
D freldas B
ARAFS FeAEBLE $§2 2 TAUG A4S
7t 9 g £ 47 e webA & 15~309 1A iins o
7t 2 o) FAsglch(Table 8).
= Table 98} Zol #57
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Fig. 7. Changes in ammonia nitrogen durmg
the fermentation of soy sauce treated
with parched and steamed wheat
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-—— : Wheat steamed Meju
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FH R A D¢ Hotd 22 Fe FAGL A
2} Fig. 73 zo] ammonia-N & &l gol Agid.

ST T AzF9 o F2 G 3 A€ Fig.
89 o] AzYP ¢ #It ammoia-N o] A3 sz
amino-N & #REES M= . 28w Fig. 994 9
7ol 508 SA4ANE AYT [ QA Az A
o] ke Aad =z AxHA gL ol Frg

0.3
0.2} b
L | ] {

‘B 15 30 50
' ' day

Ammonin ‘nitrogen (g%)
/

Changes in ammonia nitrogen during the
ferment ation of soy sauce from drying
and nondrying meju

—X—: Drying Meju

—A—: Nondrying Meju

Lli-o] %%l A ammonia-N ¢ ¥@ERS #lF& A
Z2H A Gl AxHA & dAFE FHE A 2
t} ammonia-N o] A ¢, =et4 ammonia-N-& ¥4
A st Eep el N 8 Folz U¢ Fold, 2
S Fold REI=, o FF AzdA Fa28 5479
30¢ £ A3ty ammonia 7t dE AL @
4 ks YA=Eg. 15~3097 S48 1Fe
:ammonia-N o] REE M 7ol £ & Hotd @E
el 0.02~0.07%°1 =, 50 4 Y Z& ammo-
nia-N o] # vetvx ofg #EEelst. Azxg s F=
22 2% AZFE [I~DdAE 0.102~0.034%0] =
Z A}l 25,28 71 Z o] ammonia-N + 0.14, 0.26. 0.46
% 2t A, =& amino-N = RBESZ £8£7
QAL AQT I, I, HAAE &atgdA 0.60%,
0.73%) HEted zAd RS AU K& EAG
Mg % AR 3%) A ammonia-N o] 8 F7A &
Hoz BRE Y4 o 2 mRhd BOH
+ "ol

@ REE Wb

ERREC A g 52 2203 ALvH B
ol geoo AA8 Hm=EE FAHSI0LAYEH F
A8 o (Fig. 9).
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Fig. 9. Changes in total acid during the ferme-

ntation of soy sauce from dry Meju
Mixed ratio

—[]—: Soybean 3: wheat 0
—x—: Soybean 2 : wheat 1
—A—: Soybean 1 : wheat 1

309, 504 BE AL 165 48 AR R
Bt 1.86~1.98%) 8 o EElol By wroket

14 BRE 12Kk2 42 2359 #HELs 1.28%
Qdl 30 ¥ AWHE 1~2%7t ©f $dz 5089
AL 1% BEZ 2ot 0% BEEL= FRH
9 ERG B FE ohdst AREd. BEEo=
2 FHESRE RBE Fol Fdh. ‘™o L
e W 88X A% FAHgd ot AR A
309 Lol @At

® pH o) 84

AzuFz 32 239 pHE FREE ABENZ
Table 99} o] BT HEH .

Table §. Averages pH of soy sauce from drying
Meju
’—_-Sample ;
\ I 1|
Time ~
5 5.40 52 | 5.15
15 5.35 5.20 5.05
30 5.36 5.25 5.05
50 5.40 5.30 5.15

Table 9ol 4 F9 EA° HASE pHE Hotdl
Ak BER HHNEE 8 Bt Al

Az F2 G AR F9 BEF gL &
BEA x4 vfz 22 2ud pHAt dge
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o e} gl we AGFol4E pHA Fobze
AR pHS AY v&E AHE depisis
Tl 2AE $4712 39 Fol2 FE 2% pH
£ ARBERS 2sket
REABE mAE 18 4ol HE RS 24, &9
AERKFR T Table 103 7.

Table 10. Panel test

l 7 Taste Smell E Color
Good 1 18 2 15
Ordinary — 6 3

i
{ — — —
! |

Inperiority

Table 10.3 Ze] F5AAe HFHAT 2 RS
Ay 2gYgs
Ll KEEER=2ZA
& 9e + Ade BB

B #

1. A5 BRRAc 24, AlF, 5%, dFSA4
14 TFE 23t 2 o] A protease & amylase 4
Ehel 2= amimo-N & A4 #H#slo e ammo-
nia-N & 48t Bacillus %452 373 (Ks-1 Ks-7 Ku
90§ BRI =z pollA 58 Ku-9§ Bacillus
licheniformis 2 [A7ED] o] Wo 2 F3 4o B&k
F 99Etd o FE e, TS Fzol4 TRBK
BESY KoBLE BHT £ @EToz: 3%
BqiEST ATREY o)

2. FHER € 477, 5 29 BE%d =2
3 259 RaEbs o8 2

D MEel S Foll AEAe] g g¥Ao] J 245,
FE AzRA G, & 4E0F0l SH4LELE 7
Z9E 4€ FUtste Ard & Ao
-ammonia-N 7} JAE ok, B 1 gof ulol w2 30
SAZ% %9 ammonio-N &= F3 o] 3:0, 2:1,
1:1, 1:2, 0:3, ¢4 = 0.51, 0.46, 0.36, 0.204,
0.03%z HAH F+§ 2=, 25 2 we 0.22%%
2 8 1:1 oAl A thae gt

5, 15, 30, 5049 =477 Bzt F3 wol 1:1
4= 0.38, 0.364, 0.360, 0.105%% AA 74" AL
AU =g 98 Held BE 50U £47A
A Az HFE HZ 7% telx ammonia-N 7}t
0.03420 ¥ AzA e HAddAE 0.106%0 5. =
¥ Fe 2z F2E 1% 54 ammonia-N 7} 0.16
%ot FAY D2 Fe AL 0.29%°146Y 54
- 7ZAR).

¢

L Illfﬂl

Wt

Tgol talel ETOE 1Y
-y

=3

dhe

RS FIAY TAHE Y R
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2) A% 5 BFALE 54 4344 Binst
a2 el Faddd. 28z amino-N & A4 &
7tat g o
©3) F Q%5 total acid & 54 30 AR £ F71s
Z 2 Fele Fa= v 477 5, 15, 30, 5023
total acid & 2.56, 2.95, 4.14, 1.97 & 7= A
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