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Abstract

Bacillus sp. SP-KSW3 is an auxothroph bacteria that is being used for starter in fermentation. Physico-chemical
characteristics, enzyme activities, ACE inhibitor and antimutagenicity in fermented soybean (Kanjang) inoculated
with Bacillus sp. SP-KSW3 starter was investigated for the ripening duration of fermentation. Tyrosinase and ACE
showed 7% higher activity degree on the Kanjang maturated fermented 2 years with Bacillus sp. SP-KSW3 (Type
1) than test field than Karjang maturated 2 years (control). For antimutagenicity using S erterica serovar Typhimurium
TA100 against MNNG and NPD showed 35.17% and 28.37% (Type 1 ). Similady, S enterica serovar Typhimurium
TA98 was used against NPD and NQO showed 25.48% and 21.64% (Type 1), respectively. Hydrogen donating
ability 2 year for maturing (Type 1) appeared most highly in the test eulogy 83.1% which it makes. Daidzin
of isoflavone in fermented soybean showed similady. Genistein was not detected. The initial test field for daidzin
and genistein contained 3.95 mg/kg and 1.25 mg/kg (Type 1), respectively.
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phosphate -2 (pH 7.5)& #7}sl 30TCoA 587
WA g O3, 7)ol 24 94 28 4 0.1 mL
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ACE inhibitory effect(%) = [B-A/B-C] x 100
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Isoflavone &2k &AM

3 AlE 10 mLel| 100% ME-2 50 mL 7}ste] 80T
3 A7F B¢ S8 23 U 5N S 045 um filter=
o] ¥} 3le] HPLC= genistin, daidzin, genistein % daidzein<
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(4.6x250 mm, Waters Co.,, USA)S AF&5}3] on, o] B4
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Table 1. Proximate analysis of physiochemical properties of
Kanjang at room temperature during maturation period

Type ot;) H Acidig NaC_’I] A;rﬁn% Reducing . Total Sugar
Kanjang (%) (%)” acidity” sugar(mg/mlL)” {(mg/mL)
Control 59 007 1392 570 0.068 0.448
Type 1T 536 008 1949 480 1.000 1.110
Type I 517 009 1775 535 0.768 0.750

"Control is Kanjang maturated 2 years, Type 1 is Kanjang using Meju prepared
by the culture of Bacillus sp. SP-KSW3 maturated 2 years, Type II is Kanjang
 using Meju prepared by the culture of Bacillus sp. SP-KSW3 maturated 1 year.

“The means represent the average of at least three trials that were performed in
triplicate.

F48Mol sl |

A2y 7791 Bacillus sp. SP-KSW3-& starter=. 3 £3
o A3 WFF o] g3l FAS East &, (S 7
gtod <578 717kl nhE amylase®} protease $H4]-2- Table 2}
2t Al fF5 o8-8t A% 1) 218 2d
1t SAAAZ 7359 amylaseo] B4 W29 745 77t
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Table 2. Amylase and protease activity of Kanjang at room
temperature during maturation period

Amylase activity(U/mL)” Protease activity(U/mL)”

Type of Kanjang“

Control 0.202 0.87
Type [ 0.127 1.96
Type I 0.068 1.74

USymbol were same as those used in Table 1.

“The means represent the average of at least three trials that were performed in
triplicate. Significantly different from the control at the P<0.05 level.

Tyrosinase2&M Xsiis2 ACE(Angiotensin converting
enzyme) Xl 4 w3

A=A w591 Bacillus sp. SP-KSW3-2- starter=2 7 3}
of AZF AFE ol§lel HIL HFE T, WL B
st 2437]7b0] W tyrosinase®] BT} okx] @ €A g
¥ 2~ (angiotensin converting enzyme) &4 A& EHF ZA}
&l A= Table 33} 2t} Bacillus sp. SP-KSW3-Z starter &
Qo] Azelm $4717%0] 2d AT o] A
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Agole 2T Beh 240] W ehdh. Tyrosinsets
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tyrosine ©. 2 5-E] quinoneo| A H Fof opn| At e
w2l yho] 23} wh-g-of 93| melanino] §4J(27,28)E o] A}
Zho] ] Fof vlgdH oz A vEhte dEdE
A tyrosinase A AR A A7} AMEEH I 3o
(29-32), At g o & TrEoR|= TS AHTL=E
A B A 4 glogE AlRETh SR QRL Mg
¥ ~(angiotensin converting enzyme) €4 A3 EIYE
tyrosinase &} F}E7HA] 2 Bacillus sp. SP-KSW3 - starter=
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Ao E 2T B}t @40 @A T HEst A
& go] UlE2TRT % 10%01d A Uede, &
A3t A5 A$ SAAIZte] HoAeE =4 e
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Table 3. Tyrosinase and ACE inhibitor of kanjang at room
temperature during maturation period

Type of Kanjangl) Tyrosinase inhibitor (%) ACE inhibitor (%)”
Control 2345 2547
Type 1 30.39 3351
Type O 18.14 21.92

"Symbol were same as those used in Table 1.

“The means represent the average of at least three trials that were performed in
triplicate. Significantly different from the control at the P<0.05 level.

0

sz odwo| &AM (antimutagenicity activity) Ht

A k2 7221 Bacillus sp. SP-KSW3-2- starter 2 74 53}
o Az NFE o g3 DAL HIA ¥, 1S 2o
stod 24717k whE PEo] B4 2Rl A5
S. enterica serovar Typhimurium TA1003} TA982 A}-8-3}
of ZZHo| el MNNG, NPD£} NQOo|| thgh &R0
S-S ZARSE Adl= Table 49} o) 237 A0 A7) E4
9] 79 §. enterica serovar Typhimurium TA1009]| U5}
Hol¢ MNNGe} NPDoj| it & F&5E9] gEAe] &
e 7+zt 35.17%9} 28.37% % th 27 vl &do] &7
GERe), 197 4410 A9E dETe) 1) A%
L JeR ). S. enterica serovar Typhimurium TA98¢]|
ti5le] Blold NPDS} NQOd| e 8H5eio] &AL S,
enterica serovar Typhimurium TA1003} ulzl7}A] & H]| 525
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Table 4. Antimutagenicity activity of Kanjang at room temperature
during maturation period

o TA100” TA%’
Type of Kanjang
MNNG NPD NQO NPD
Control 26.35 23.59 20.11 15.49
Type I 35.17 28.37 25.48 21.64
Type O 2542 19.14 19.83 15.17

"Symbol were same as those used in Table 1.

“The means t the average of at least three trials that were performed in
triplicate. Significantly different from the control at the P<0.05 level.

52 13} Ao FHAH a3 A5
2+-&38}+=1) Bacillus sp. SP-KSW3-% starter22 & 23] A
Z3 v|FF o] ol EAE @ 3, 1S Eelsle]
/3713l W E A FATE ST AT Table 59
2t 34kl dd e w4 717k A Gle] 2T K

Table 5. Hydrogen - donationg activity of Kanjang at room
temperature during maturation period

Type of Kanjang” Hydrogen - donationg activity ( %)

Control 70.1
Type 1 83.1
Type 11 74.7

YSymbol were same as those used in Table 1.

“The means represent the average of at least three trials that were performed in
triplicate. Significantly different from the control at the P<0.05 level.

Isoflavone &2k 24

~ Foll& isoflavone 77} 2T & oF 1.5-25% A=
5ol o o] 5 isoflavone glycoside?] U1
daidzin, genistin®] A )| isoflavonoid®] 60~70% = 7} &
HBS XAt Ye Aoz deix Arh34). o83t
isoflavone & oA A2 @A) 728 o Fi AT L
TZ genistein, daidzein3} 7+ isoflavones aglyconef-=
el 9Irk3536). ool H]5te] glycosiderivt A @A ol
Chobeln B2 7154S 2 aglycone Y] AT E, =
daidzein, genistein $%F-2 ZH2Ho] v A o] °F 10~3079]
1] 38t A2 ddA JUTh37). A5 daaEQd 1%
2 Bacillus sp. SP-KSW3-& starterz2. % &3}o] #)| 23+ v
& o| &8sl "HAS g5 & P st 473t
o] - isoflavone?| 35 74 ¢+ 23| (Table 6), glucoside
o] 2T daidzin®] T V5T A4S YERHA O,

g
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genistin®] 74 tjX9 AP 5 HEEA Lot
Aglycone2] U &9l daidzein®] &> AF 71 2H4 3.95
mg/kg? 4.65 mgkgo ® tlEFRT A YEigton,
genistein®] 735~ A& 77} 22} 125 mg/kg?} 3.55 mglkg©
2 vehgou, gzTdMe FdE9A dsith

Table 6. Content of isoflavones in Kanjang at room temperature
during maturation period

Glucoside (mg/kg)

' Aglycone (mg/kg)

Type of Kanjang

Daidzin  Genistin Daidzein ~ Genistein
Control 17.97 ND 1.04 ND
Type 1 16.52 ND 3.95 125
Type O 18.26 ND 4.62 3.55

USymbol were same as those used in Table 1.

2 o

222} A ZA] AFE-EE 7 5<1 Bacillus sp. SP-KSW3-S
w3 A Z2A] starter2 JFste] GEAAZ] W|FE o] &5}
HAE 9 & LAV S4A7 v S sk
ol3lehAd HA Fof ¥WstE FHsIUTh NaCle] a2
z7-Ho A7t 24 vEs e, oineites A3
TR g 277F A4 Uers T Amylase#4d 2 o 22774
%A Vel o proteased] B2 AE 7L oF 2 =)
UERETE Tyrosinase®] #13)] €433 ACE {3l 84L& <4
717k0] B AL dixgt Bk A3 o 7% o4
= XS YeRIRIT) drEdio] B2 23t s/4dA
71 %ol AEF7F 27 ot 52 @45 JeElfe
™, S. enterica serovar Typhimurium TA1002 A}&-3F 74-%-
H o]l MNNGSF NPDo)| thgh ghEdwe] &2 42
35.17%%} 28.37% = VR RIT} B3 8. enterica serovar
Typhimurium TA98-5 AR8-gF 74 -- ol NPD} NQO]
3t EAdo] B4 747} 2548%2) 21.64% 5 VERY
Qok Fih FATE 2Wt ST AP 83.1%E
717 =A vEhgth 1489] isoflavon - daidzind W) 538
AES eI oW genisting 27 AZE R &t}
Aglycone®] €591 daidzeine 27} 242t 395 mgfkg ot
4.62 mg/kg, genistein ZH7} 1.25 mg/kge} 3.55 mgkgo =
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