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Abstract

The purpose of this study was to evaluate the appearance, physicochemical, physical, and fermentation properties of the fermented
soybean produced by manufacturing with inoculation the different types of microbial strains. The strains were inoculated by the NSI
(natural strains inoculation), and the SSI (selective strain inoculation) were treatments. The appearance showed differences in color,
viscous substance, and hardness depending on strains inoculation and fermentation duration. The pH, and total acidity were
6.40~7.26%, and 0.10~0.39% respectively with differences depending on the samples. The moisture content as the fermentation
duration increased, the NSI (56.03~57.66%) decreased and the SSI (56.71~58.63%) increased. The physical characteristics of the
hardness increased as the fermentation duration increased for the NSI and the SSI decreased. The color values for the L, a, and
b values were 47.64~58.56, 7.15~9.08, and 12.41~17.30, respectively. The a-amylase and protease activities of the SSI were the
highest among all treatments. The total viable cell counts of the fermented soybean products by strains were 5.02 to 9.77 log CFU/g,
and SSI (fermentation, 48 hours) was the highest. The amino-type nitrogen contents of all samples were 301.62~746.97 mg% and
the SSI showed the highest content. The amino acid had the highest glutamic acid content.

Key words: soybean, fermented soybean products, strains inoculation, quality

M =2 isoflavones S} A]0]X48, &8|1 So] B 1%t Anderson

& Wolf 1995). F it st golA] vjg=o] Baote

pelUzie) B2 odune Bl FRUORN TN,
5, AR T o PEHE Agge] ol &dl gtom, U4
©2 71A7} ot ARl U AR 5 ojskd AR g
AHEA 1 o] &%} SE T QIck(Jung 5 2016; Jayachandran
& Xu 2019). T2 L4 SH olQo= A7sd 22
2 A=A sterol, phenol 3}%1E, phytic acid, saponins,

g 712 a4E0] QA F Aoy Alxuts 745t
Aol 9 Al o] FEoy T Fo] EofjEo] Adks
o] FEH, FEotn|iAte] o] F7IRIHKim & Hahm
2003). o]23t F HRAEE HA7|5o] o, Ak
AL, FEAHo|, T 5ol aHHQA AoE dHA
QItH(Cho 5 2000; Kwon 5 2004; Joo & Park 2010; Han
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< 2015).

T HaAFCREE YUY B9, A=, 24,
5 ARt drAoR ¥g F, daqe FF ¢4 A4S0
Tdazxd 5o uet dasigo] v=2A ez S8
275kt 8% 2471 Hi AthWoo 5 2006; Lee &
2015; Shin 5 2020). & #39] FHF2 AAd E= LR
40| $78t o5 AEsto] HFoto] o] &5kl =,
AAddt A3 A ow FHE 4 F9 ol Al
o] EtH o ® -got7] wEe] EE3H E A3t ol
|17} LAFFTHKwon 5 2004). o]of w2} Ak Ao A
FHE P flste] A+t HFSET=
WS o] g5tk glow, o]z sf A4
EtE| 7ol tigt A= A&2A o' o]Foj| L
JtH(Woo & 2006; Lee 5 2016).

T HEE o g 2= FH AR Bacillus
subtilis, Bacillus licheniformis X Bacillus megaterium
Bacillus%:9] 455 D502 A" HF3H A(Seok
1994; Choi 5 1998; Kim 5 2003; Sasithorn 5 2017)%} &+
w5 B oY 7R 455 £d6te] JFT AH(Youn &
2002; Stein T 2005; Lee 5 2015; Cho 5 2016), AHF &

A4 (amylase, protease activity)©| == Bacillus amyl-
oliquefaciens 75 ©-&% T YaEY FHAEAL A+
(Lee 5 2014) 5°] HAEIAT, F Fa o] &He= 5+
AE O 2 e 240 e ot A7 o st
£ Ao ArdAOlA FYoty EESHE F HEA
< Mdsk=d 712 AR ANGSLAR Ao A
A9 Bacillus amyloliquefaciens 455 ©]-&olo] F
22 Azslol R 702 B4 WIE 2AS.
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1. B UEE MX 2 AR 2F

Ado| AMRHE #F= ASE § Bacillus amyloligue-
Jaciens HI5-2 d(@H=5ArAYEALAE, Korean Agri-
cultural Culture Collection, KACC, Jeonju, Korean)& £%
dto} Ago] AMEslt. #5= LB broth(Difco, Sparks,
MD, USA)°] 1847t v FH Bl FHS ARESIITH Aol
A8E FL TAF(Miryang, Korea) o2 g Alew}stel
(AoF Al 201849 A 2 3G AL A|Fo} 2
e E A RE Lee 5(2014)9) H o2 31Tt = 300 g2
FAIsEo] 15A17F B9 2342C9] Eof] HAAIZ] & 30& &
W7)2 SHck. 41 2 T9HE7|HE7](BE-60AC auto-
clave, Biofree Co., Ltd, Seoul, Korea)E ©]-&35}o] FX}51%
t}(121°C, 30 min). #5 JE2 JAH T2 AAFNSD
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LEP - e - ol - YT - g A AFAE P

A& AEH(SSD) HFLE Yiro] A APkl &
ARSI HFZ AFHANA 1A7E 371 Foll =3AA F
Fotlom, MeH(SS]) HE2 TAE T2 F+ 245t
40C oJotz A3l o3 A WiFH FF(Bacillus amyloli-
quefaciens HJ5-2, OD: 0.5, 1.7x10° CFU/g)& 1%(v/w) 3
Zot9ith ol RS 27 AEEE ARH21x27x14 em’)ol| &
of =7} 37T, FE7F 70% HRAA A7 wet o,
12, 24 9 4847t viFsto] F HaES AXoIlt F5&
< 4T A=RE AT oS FHRFE H7oh
homogenizer(HG-15A, Daihan Scientific Co., Ltd., Wonju,
Korea)Z #2315t th-2 A=F7](WiseCube WIS-RLO10,
Daihan Scientific Co., Ltd.)o]|4] 150 rpmo]|A 1A]7} &<t
wyrsto] 1027 A4HEZ](10,000xg, 4 TRt F5AS AR

2 ot FEES AlEsHAH

2. B WEE9 UF AIZHH ol3tsty 84 His)

F HEE9| o]3lEtH 07 pH, FAIE 9 $EJMERS =
Aottt pH= A RS 108 3]43SE & pH meter(Metrohm
691, Metrohm, Herisau, Switzerland)E ©]-&3}o] =7%3d1%
o, AL &4 A|Z 10 mLoj| 0.1 N NaOH 848 ¢
2 g pH7} 8.30] E W7HA] NaOHO| 4H] mLE =43}
o AT, w2 UEHQITh $EUFE AR |
g2 Folo] A +EZA7](FD-600, Kett, Tokyo, Japan)
£ olgste] Zslgch

3. WSSO| WE AlZHHE HE Y ME =

T HaE9 A% 5 Hx(hardiness)= 27 F TARED
7|7} H]L% ACR 5o Texture analyzer(Zwick Roell,
Ulm, Germany)Z AR8-3lo] 243519t B4 91519 probe
= diameter 4 mmE ©]-85}% T, pre-test speed 2 mm/s,
post-test speed 2 mm/s, strain 50% RXACE FUS =3
j YofX|= force graph® FE| AFETF th3 |1l peak #F
o= E715193, 308 W% Z4stel WRghow LERg]
ot} A== AR}A(CM-3500d, Minolta, Tokyo, Japan)E O]
8510 A3t 9F9 A]EE Hunter’s color valueQl L3t
(lightness), aZt(redness) & bZk(yellowness) O 2 ST}, O]
o] ARRE HEF WA oh(standardplate)Q] FHS LIk 98.45, aflk
-0.02, bgt 0.020]3At}.

Z OH

4. B U0 Us A\IZH 4 FASE, S0
T HaES §ATAHLE a-amylase?} proteaseS Von
Worthington(1993)7} Lee 5(2014)2] W &35t =435}
At} a-Amylase SAHE= AR FE2E 1 mLo 1%(viw)
soluble starch(0.02 M phosphate buffer, pH 7.0)Z 3 mL Z
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7ksto] 40°CoflA 108 &2t HHEAIFTE 1710 1 M HCI
10 mLE H7lstol WS FAAZ e, 99T 89
(0.005% I,+0.05% KI)< 10 mLE go] YAA| T o|l&
B350 A|(T80+ UVNIS Spectrophotometer, PG, Instruments,
Alma Park, UK)E 0]-€35}9] 660 nmoJ|A =43} t). oA
2 Z84N 1 mL7} 182 59 starch 0.1 mgS E3f5l= oF
S | unit2 AAFS}ITE Protease ST = AR FE2E |
mLof| 0.6%(v/w) casein 7]A-8H(0.2 M phosphate buffer,
pH 7.0)o] 337, 10 mim)A]7] T2 0.44 M TCA(tri-
chloroacetic acid) 5 mLE #7}slo] Whg-2 SX|A|Z T} 0]
T AL20A 308 HX$F trS oJ7H(No.2, Whatman, Buc-
kinghamshire, UK)3F & o]} 2 mLo]] 0.55 M sodium
carbonate(Na,COs) 5 mLe} Folin reagent -8 M (4ul 3]4)&
I mLE ¥o] 30& ¥H8A1Z] & 660 nmol A S35t
F=4-2 tyrosine(Sigma Aldrich)2. 2 3} FUs1A E4]
et & AFAES Z4d5H] 1 unit 1= 5% tyrosine 1 ng
FHA7]= 849 o & SRt

542 A= dFFY SFRTE 7ot
o7 & 4E2](4,000xg, 4C)stoq
105CoflA S8 9 Axsto] RAE

2

fo

3 2

o} Aeket

it ok
o Iu a2 B

= ¢t

_g_ M—%lo 5 mL
Y3t 5 ARol et AR 02 e SArkLee
0i4), F#4 2L NS YRS P A GEE
dAEE 3A4%E ok mlE] FH|E PCA(plate count agar,
Difco, Franklin Lakes, NJ, USA)Hjx]o]] &35t & =5}
ok o|AZ HIFAHBTC)NA 24A17F S HiFRE T2, A
4% colonys8 A%5Fe] log(CFU/@) .2 Lhergict.

5. 8 WS =0 &S AlZH ol0|=EfEAx &H

otu] g FA §=F2 Formol ZFHOZ Choi 5(2007)
o] WHZ Farstel SASIAY AR FEE 5 mLo| 4
formalin €9 10 mLe} %5 10 mLE &35t & 0.5%
(v/w) phenolphthalein €9 2~39F2-& #7513} o 7]9
0.1 N sodium hydroxide(NNaOH)Z 7}5}o] n|& o] & uj
RS AHEFS BHAAT, FAUE U PHoE
A% T ol ds FHE AESAT,

6. 3 L& &5 Az Ra|ol0|zdt BN
T TaEo TEARME felotal 242 $EAx
AR 0.2 goll olEh2S 5 mL F7Isto] 14)7F St FA3}

Sttt #AskE AlRE d4E2](10,000xg, 10 min, Hanil;
ULTRA 4.0, Seoul South Korea)dt & ZQF5=7](rotary
evaporator, EYELA A-3S, Rikakikai Co., Ltd, Tokyo, Japan)
£ o]&3st] FF5HUT o]AS 0.02 N HCI 20 mLo]| 50
108 3]4%F T2 0.22 pm membrane filter(Merck Millipore,
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Darmstadt, Germany)& oj¥}-5}0] ofu|i-Al AE-E4]7|(HITACH
L-8900, Post-reaction type)o] F¢5to] A5l HLee 5
2014).

7. SHAzZ

A8 43} datal= SPSS A]AH|(Statistical Package for
Social Sciences, SPSS Inc, Chicago, IL, USA) soft-ware
package(version 12.0)5 ©o|&35lo] HA4I EFHAE A&
oAt B4k one-way analysis of variance(ANOVA)Z
vl 243519 21, Duncan's multiple range testo] 2]3}o]
p<0.05 F-olFoA Bt It thEH| g AASte] FA 5t
At
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7l 97te] MdE4o] AU RIS H(Fig.
la). AEF(SSI) FF2 YaATbo] AHT45F Fol @ &
gsigion, g 12417k = we HZAEZ o] FAE ek
(Fig. 1b). Lee 5(2014)2 H=7 AR Al #58 AAHT
At HEOE fARFEE o] &5l o Ad+
Zo] HAS B 5T AR FHUEo| ¢ Hol §
A okal Buskich olg Huet £ AEAy, 3
BE9 2 vt oFfo g He(SSI) FEol AEEZ
o] ] @o] FA= = Aol Bt} o]2gt Aol= AA+
(NSI) HE2 o] 7HA] m|dEo] EA st TR gl ot
£ A0 E ASHH, HdHASS) HE2 A 49 7
o} I 5 E4o] 27| Yo & AtgHr) g, T
B 60AZtol= AAF(NSD HEQ E8 Jr= 2 o]Fof
o, vhdof| MeEia(SSI) FE2 FHYor WAZE o &
o] Uil Mo] t Folxl Ao| RIFUTHAE H|AA]). ot
A, T IEE Ax A 45 FFPHS EE HF YaA
Zto] T AAE|ojof T Ao g Hlrt
WS AIZHH 0|EEts M 5t

48 A T HaEY o]ty E4CoR pH, FAL
9 S=83kES 2435 Aate Table 10] e ch pHY
A9 JFAFNSD) HEL pH 6.40~6.74, AHAF(SSI) F=
2 pH 6.41~726°22 HRA|to] AAAFE F7loh= ©

r
il
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Fig. 1. Images of fermented soybean products which were produced with the inoculation of microbial strains. (a) NSI:

natural strains inoculation, (b) SSI: selective strain inoculation (B. amyloliquefaciens HJ5-2).

Table 1. Physicochemical properties of fermented soybean
products which were produced with the inoculation of
microbial strains

Strains” Fe@entation oH Total acidity = Moisture
time (hr) (%) (%)

0 6.40£0.02"?  0.10+£0.01°  57.50+0.10°

NSI 12 6.44£0.03°  0.10+£0.02°  57.48+0.10°
24 6.70+0.02°  0.1240.01°  57.66+0.42°

48 6.74+0.01°  027+0.01*°  56.03£0.20°

0 641£0.01°  0.10£0.01°  56.98+0.16°

ssi 12 6.80£0.01°  039+0.01°  56.71£0.16°
24 6.87+0.03°  0.39+0.03*  58.15+0.05"

48 726£0.01°  037+0.01®  58.630.33"

Y NSI: natural strains inoculation, SSI: selective strain inoculation
(B. amyloliquefaciens HIS-2).

? Mean separation within columns by Duncan’s multiple range test
at p<0.05.

3 Bttt $AEE aATk| met AAF (NS HE
2 0.10~027F ThA 271619, AET(SS) 2L W3t
7F SIAY oA HAskeE FRE Bioh ol pHeF FAt
L 9] Ajol= Fof R F dwido] ofu|lcito = Ho
Eo] A= dRYol Fxof waf pHeF FAET} HHE
A Uetb=tl(Lee 5 1999), olol w2t & AtolA= F
UgE #4F FF 9 YRA O IadH Jrt o
27] g2 oz AR EHcKShin 5 2020). Table 104 H50]
FEIFS ST 2, 47 FF0 w2 HE=EA vE
o} ZFAFNSD) HZE9] AL 57.50~57.48%% g A|7to]
S7ketol web HAsHA, AEHE(SS) FE2 56.71~

58.63%% Z715t9it. ol#et Ay %A Fig. 12] 3ol
A B5o] AElH(SS)) HFo] Tl w2 A #H
o] & Ao& Elth dutHoz F UFES] FEIUTF
2 38.66~65.79% WY R dtazAo] ug o2 Aoz &
HA 9losl, Choi 500N 29 7 W YAEATE g
gloto] A2t H=A] sEGFo] E2A YEtgTta B
I A & A Aot fARsHYTh mhEbA, njAE9]
25 4 HAE3PY, 2%, 5%, A7 59 wrazdo ut
SEgEo] tan, daPrs & 4 = HAFED A
2o] o fEzur vk g7l 9lo] SEFtere] HIlE
AA & Ao AtgH)

3. B USEO| W AlzHH HE 3 M Big}

Table 204 H= H}eQ} Zro] F G E9] 7 (hardness)
o Mg A5ttt AAFNSD) FF2 LAATO] T
7FEE F7FSHAAL, AEAH(SS]) FHES Adohs AL
2 FA TEA(Fig. DT 553 (Table 1)o]4 HZo|
H|2:3 AgFo|odnt Hukd o g FAF (NS FZE(202.00~
236.73 g)Rr} AEF(SSI) FZE(131.50~153.40 g)o] © o
ot Ao g UEth E, F wraEe] Mo daahy
oA TaEFFIF Ad S B aset g Bafjaio] o
off Z-zF AgE opw|wAtal g Ao o5 ZMMATE A
Em, Z7]0] Hvlg| 8w o] F7ista, B 7|5k
JFS T 39T FYARR LA UckLee T 1999).
Meg £79% A, Lgke] B9 AAHFNS) HE2 IR
24A)7k0] 58,5608 7MY ko, AEF(SS]) HE2 T
H 124)7k0] 55422 7H &0kt aghe HE 4841k &
AT(NSD) FE2 9.088 7P &2 vhd, Ae(sS) HF
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Table 2. Hardness and color values of fermented soybean products which were produced with the inoculation of microbial strains

Color properties

Strains” Fermentation time (hr) Hardness (g) L N 5
0 158.80+17.40% 57.97+0.46™ 8.130.04° 17.28+0.45°
NS 12 202.0026.30° 57.37+0.37" 8.92+0.03° 17.20+0.22°
24 219.67+30.71° 58.56+0.33° 8.74+0.01° 17.1240.14°
48 236.73+29.32° 55.78+0.22° 9.08+0.11° 14.87+0.36°
0 158.20+£10.23° 57.84+0.64" 8.15+0.03° 17.30+0.57°
ssi 12 153.4049.46 55.42+41.12° 7.860.09° 15.89+0.10°
24 146.27+21.42°¢ 54.01+0.46° 7.48+0.10° 15.24+0.15°
48 131.50+£22.19° 47.64+0.03° 7.15+0.35¢ 12.4140.58"

D NSI: natural strains inoculation, SSI: selective strain inoculation (B. amyloliquefaciens HI5-2).
? Mean separation within columns by Duncan's multiple range test at p<0.05.

< 7158 7P W& 32 UEH Sl bake AFAHH(NSD
AEo] 14.87~17.28, AHH(SSI) HF0] 12.41~17.30 =
o2 yeht AEHH(SSI) FFol ¥ WAtk wEbA 39
A O 2 ezt o F daEe M2 dasy
oA EoiE B ofm|iAke] Qo o5 Ao] thEA
Uehd Aog Aggch

T4

: 0})|-

AEHIII]
:
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ol m&?ﬂ rol, ot

ps
Oﬂl:]-(Table 3). a-Amylase-J
HugE o g woiste] 8o IS vA=
A2 GEA QUth(Lee 5 2014). a-Amylase®] 4
2 ZAF(NSI) FZE0] 2.18~12.71 unit/gHt} AHF

(SSI) HZ0] 2.25~45.39 unit/g HYZ o &It Shin &
(2020)9] AFOA B. amyloliquefaciensS AEFE]E 0]-2-9]
of 2447k RSt A2 FEE F DEEY a-amylase
AL 6.63~21.56 unit/ge| ATl HT3F A} EH o)A
2 UEEo MYFHSSHS AET AR HE 2447+
H)wal B 21.83 unit/gO 2 H|53t ~F0]|%lt}. Protease

BT/ polypeptide?} ofr| At 52 AJ/dsto] gt <
RS F A5 5HES EQlt(Jung 5 2009). E HEE9]
protease &S ST A3, UE AlZte] et A
(NSI) HZEo] 128.38~244.63 unit/g, AEHTSSI) HZo]
130.25~965.25 unit/gC & EFGTE o]= Choi 5(2007)1}
Lee 5(2014)9] oA 9] 7o WE T YREI]
protease L/ UH Al7to] whet Aol H o= AT £

Table 3. EA, VS and TVC of fermented soybean products which were produced with the inoculation of microbial strains

EA? (unit/g)

Strains" Fermentation time (hr) VS (%) TVCY (log CFU/g)
a-Amylase Protease
0 2.18+0.06 128.38+2.86" 0.15+0.03¢ 5.02+0.07¢
NS 12 2.3840.32° 155.25+1.88° 2.560.33° 5.5140.09°
24 6.68+0.43° 197.75+3.90° 3.59+0.49° 6.8420.08"
48 12.71£0.79* 244634573 5.7540.13° 8.88+0.02°
0 2.25+0.10° 130.25+2.17 0.18+0.01¢ 8.07+0.06°
sl 12 14.31+1.02° 395.88+2.86° 6.94+0.01° 9.11£0.02°
24 21.8341.14° 595.25+4.33° 7.9120.17° 9.03+0.01°
48 45.39+4.07* 965.25+43.75" 8.67+0.02° 9.77+0.03°

D NSI: natural strains inoculation, SSI: selective strain inoculation (B. amyloliquefaciens HI5-2).

? EA: enzymatic activity.
9 VS: viscous substance.
Y TVC: total viable cell.

% Mean separation within columns by Duncan's multiple range test at p<0.05.
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3 FASEEE o]AL F WREES AxX 27
et GA8GY] TS & AR AR

AAEEL Taatgo A A== polypeptide@} Fhgo

FTHE fructan®] SIHEE 7|54 EHE 4HA Utk
(Yang & Kim 2013). & 2Ha &9 AEH9 HIE =74
3t A3}, Table 30]4] E% uke}l o] ZHAF(NSI) F&o]
0.15~5.75%, A EH(SSI) ZEo] 0.18~8.67%°] o, LHi
A7to] Z71a4E HRAEA Q] dlefo] T Wkt A
(NSI) HFH AHH(SSD) FS59] HA=4 ol
A vt Bavt o AFEASS & 5 AU Back
(2008)> =7 R 2447 T9] HAEE 2 A
ol wet 2.84~5.66%C]1AtHAL Histe] & AH3o] I
24X\ 7kl BIaf ZHz} 3.59% 9D 8.67%= U EQith 2H4E
ST A, 4 JS0H 2 IRl gt Zolg B
THTable 3). AFAF(NSI) HET2 5.02~8.88 log CFU/g ©]
A1, AEF(SSI) HEL 8.07~9.77 log CFU/g 502 1t
ERutt} Lee 54(2014)2 24X7F a3t g Ha &9 44
L 900 CFU/g AXety Husta] Aelz(SSl) A2} 1)
ot om, AAFNSD JF2 Fh, w23t 5 4%
Ao w2t g2y, #59 ¢ 9 YIFFZ FUsH sk= A
2 o Aoz HQlth

—_

—
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5. 2 WES0| WE AlZHE OMO|:EfEA s}
Fig. 2014 3= e} go] W& AlZhd 2 Wago| op

e el Wk BE 48l A

of. obuliEda S WAYES & 5 Uk

AR AGHT U B FERY o)L FrFS

A A(NSI) HZE0] 301.62~429.58 mg%o|loH, Al

800 -
ENSI oSSl

600 -

400 -

Amino-type nitrogen contents (mg%)

Fermentation time (hr)

Fig. 2. Amino-type nitrogen contents of fermented soy-
bean products which were produced with the inoculation of
microbial strains. NSI: natural strains inoculation, SSI:
selective strain inoculation (B. amyloliquefaciens HIS-2).

Q- o] - Y - upE - oA AR EGYIL A

Z(SSD-0] 302.07~746.97 mg% HYZ grgA|zto] F7}
sto]] wlel 2718ttt ol kA §4AEAT HAEZC
Z3K(Table 3)2e H]29t AFo= YebgT of2f’t 23
© w7 ASH TaAzto uet e vdEe] A
Aol maRgol 7] thRo] $50) AR UL A
o7 A= Ht} Shin 520192 43 B. amyloliquefaciens

E A AE3 F HFEO IE 2447 T ofn| g A A

S 573 A, AR mEt 401.07~524.47 mg%e] 3l
= Hot 2 A9 o] MeEl(SSI) FEST YR 2441 2
kel vlwe] HH H|R3 £E0 R YT

ZhH ®2|0t0| At B5t
T IRE YA AZHE ofu|lit obrol gk 74 2
TH= Table 40 YNl & obr]ieilS AEH(SSD<
BEE Aele] Ba 4470 7HY S FFL ekl
o}, ol QA Aol M EY EHS & % A& protease
9] &/J(Table 2)7} o] e &4 FFK(Fig. 2)9] A}e} H]
St Agololet. WaE|oH B 48N ofwlieAt
% glutamic acid7} 7 WA, 1 T2 O lysine, cysteine,
arginine <=0 & UEIRITH R AZIO] S71E45 tiiE 5
7}oF At serine, proline, histidine 7+4dR= &0l
Methionine> 'R Z7]HE F47o] -FE0 UAA=H, °]
AL Ao o EalE AoF AlmETHSeok 5 1994). Bt
of IS F= F9 otu| Al F A dk(glutamic acid+
aspartic acid)°] 7} =4 UEST £9(valine+methionine+
isoleucine+ leucine+phenylalanine) A &]+(SSI) F&59] 7
O, WwaxV|ET @g 48A]17k) <9F 1.7df, ©Ul(alanine+
glycinet+lysine)2 9F 2.08] S7}ote S EAth o=
7] HuE AgtolA F EaES TR 244170 ofm|At
% glutamic acid7} 7P =0, FAgto] 7M E9th=
Aet 2 A Aol fABEATHGIl 5 2016). o] o
o 3 LERO) ofulidl YFS WAAI] AHUE B
7¥o ARt AlFY] gt &, A& 5 F4E A 1o
of 4tdA o] F47]Eo] niEd Zeog HIlth

B QTN F5 % BAATE GRSl Az
TaEo] 9, olslehd Bk, Ak, i
2= ofu| g A A I ofu|iAl E0] ZZ
sttt 2 waEo oBe FF U UE Moﬂ m}a} A,
HAAER, A% 59 AolE Hc). o|skstH Exé_i pH
FAO% U FHYTS 297 A3} AARNS) 2L
6.44~6.74, AEl7H(SSI) FEL pH 6.80~7.260]3].0.1, %*J

oft
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Table 4. Free amino acid contents of fermented soybean products which were produced with the inoculation of microbial

strains (Unit: mg/100g, dry basis)
N NsIY SN
Composition
0 12 24 48 0 12 24 48
Aspartic acid 3.48 3.65 4.02 4.12 3.53 4.67 5.82 4.68
Threonine 7.04 8.43 9.56 12.65 7.28 12.22 14.02 16.74
Serine 5.67 4.15 3.68 3.21 5.81 493 4.28 3.84
Glutamic acid 9.12 18.26 31.24 40.48 9.56 38.36 47.24 52.75
Proline 18.56 1631 15.78 13.89 18.41 16.46 13.85 11.71
Glycine 5.16 5.82 6.43 8.15 5.03 6.68 835 9.24
Alanine 20.74 22.36 25.58 27.24 21.35 24.76 27.35 30.54
Cysteine 24.25 26.38 29.45 31.67 24.57 30.22 34.16 36.48
Valine 19.63 20.47 22.06 25.13 20.07 23.84 25.77 28.41
Methionine 1.33 1.54 2.36 2.94 1.36 1.97 3.06 3.65
Isoleucine 4.12 5.39 6.55 6.58 4.09 6.55 7.20 6.98
Leucine 12.03 14.24 15.72 18.25 11.77 15.24 19.96 22.35
Tyrosine 14.41 16.12 17.35 21.96 14.45 17.23 22.81 26.31
Phenylalanine 3.42 3.96 4.34 6.16 3.57 4.68 6.12 8.78
Histidine 27.67 26.88 25.02 23.89 28.25 26.07 23.72 22.13
Lysine 21.23 24.74 28.38 32.94 22.37 26.74 32.46 37.23
Arginine 11.40 14.64 18.69 2475 11.74 14.95 23.76 26.33
Total” 209.26 233.34 266.21 304.01 213.21 275.57 319.93 348.15
D NSI: natural strains inoculation.
2 SSI: selective strain inoculation (B. amyloliquefaciens HI5-2).
% Total amino acid.
TE FaAR] wet AAFNS) HEZ 0.10~0272 o HleH, ofu]icAt F glutamic acid7h 7HE E@ol AEH A
& F7FIAAL, AERE(SS) HE2 Wt AU tha . ol Adte B T TaEd Az Al 25 2 TR
4= ¥ B FREES AAHENS) FFY A AlZbel mEh Ia o] trErs AL Rlsk. A
§ 56.03~57.48%% TaAgto] S7reo] wEh AAastal, 3?7 HF H HaAZ 5 Ta 270 275 o]
AE(SSD) FF2 56.71~58.63%% S7I5HH:. Aee A o|FojlHH AF9 F4& /idsk=t =2°] 2 Zo=®
At
o=

(NSD) HE2 FaARbo] S71eds5 716k, A9
TH(SSI) HES Aadhe dF2E Uesth Mes LitY

739 AATFWNSI) HE2 EER 24A47K(58.56), A ETH(SSI)

A& TR 2A7HG55.42) 02 7P =3 agtd bk
7¥7F 7.15~9.08 2 12.41~17.20 £F02 Yeygch g48
AL AEFE(SS]) HAFolA 2 E4S Yo, TRzt

o] 371A4E FIE Aol IBLL B

g A7t whet 2.56~8.67% 08 ol Ko
4= 3.54~9.77 CFU/g RI91&2 Uehgtth ofv| e d A
F2 AAFNSI) HZFo] 305.71~429.58 mg%o] L.

P o o

Bl TH(SSI) HE0| 398.27~746.97 mg% HYZ LA A|7Ho]
71l w2t S7Heknt. & otv|ieAl oFg AE(SSD)
S &S At HHE 48417t 7 =2 FFS UE

7| s

o 1= 215
2 =22 5153

1350803)] A o] 2]
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o
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