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ABSTRACT

The objective of this study was to investigate what types of useful starter are produced by strains
isolated from Korean fermented foods. Although it is a source technology that can facilitate the
development of starters for traditional food microorganisms that are easy to overlook among items in
the food industry, the information on the current traditional food microorganism is only basic
information on the secured strains. Since information on characteristics is not linked, more than 90%
of starters used in food manufacturing depend on imports. Accordingly, it was attempted to develop
a starter that is systematically used in food manufacturing by securing information on microorganisms
by collecting various fermented foods, separating and preserving useful microorganisms, and searching
for functionality. It was intended to continuously manage and supply strains to companies through
the development and technology transfer of starters such as kimchi, paste, yeast and lactic acid
bacteria that can be used in the fields of liquor or bakery, which have high industrial value for use
in the industry. Total 6,978 of food microorganisms (Lactic acid bacteria, 258 isolates, Aceteic acid
108 isolates, Yeast 133 isolates) were isolated from Korea traditional fermented food in order to
select useful starter. Cheonggukjang manufacturing technology was transferred to 31 companies as it
was selected as a pilot project of Cheonggukjang manufacturing technology in 2018. Theory and

practice on the manufacturing method were conducted, and on-site consulting was also conducted.
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No.

98%

Saccharomyces servazzii strain ATCC 58439

JG51-1-188

1
2
3

96%

Saccharomyces servazzii strain ATCC 58439

JG51-2-18§

99%

SaccharomycesservazziistrainATCC58439

JG51-3-18§
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JG51-5-188
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No. Strains Species Homology(%)

8 JG51-8-18S SaccharomycesservazziistrainATCC58439 98%
9 JG51-9-18S SaccharomycesservazziistrainATCC58439 99%
10 JG51-10-18S SaccharomycesservazziistrainATCC58439 98%
11 JG51-11-18S Kazachstania aerobia strain AS 2.2384 98%
12 JG51-12-18S SaccharomycesservazziistrainATCC58439 98%
13 JG51-13-18S Saccharomyces servazzii isolate KI1 98%
14 JG51-14-18S SaccharomycesservazziistrainATCC58439 97%
15 JG51-15-18S SaccharomycesservazziistrainATCC58439 98%
16 JG51-16-18S Saccharomyces servazzii strain ATCC 58439 98%
17 JG51-17-18S Kazachstania aerobia strain AS 2.2384 97%
18 JG51-18-18S SaccharomycesservazziistrainATCC58439 98%
19 JG51-19-18S Saccharomyces servazzii isolate KI1 98%
20 JG51-20-18S Kazachstania aerobia strain AS 2.2384 98%
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T8 Riaats! S84 S E(%) H 22
14 KCGW34N16-5 Bacillus aryabhattar 96

15 KCGW34N16-6 Bacillus methylotrophicus 97

16 KCGW34N16-7 Bacillus amyloliquetaciens 96

17 KCGW34N16-8 Bacillus acidiceler 98

18 KCGW34N16-9 Bacillus amyloliquefacien 97 -
19 SPORE AFY-2 Bacillus subtilis 99%

20 CCN25Y16-1 Bacillus subtilis 97

21 CCN25Y16-2 Bacillus subtilis 97

22 CCN25Y16-5 Bacillus amyloliquetaciens 97

23 CCN25Y16-6 Bacillus sp. 97

24 CCN25Y16-7 Bacillus sp. 97

25 CCN27Y16-4 Bacillus sp. 98

26 M23Y16-6 Bacillus amyloliquefaciens 96

27 M24Y16-2 Bacillus amyloliquefaciens 98

28 M24Y16-3 Bacillus methylotrophicus 99

29 M24Y16-1 Bacillus methylotrophicus 99

30 M25Y16-8 Bacillus subtilis 99

31 sKAY16-1 Bacillus sp. 90

32 sKAY16-3 Bacillus subtilis 97 e
33 sKAY16—-4 Bacillus subtilis 98

34 sKAY16-5 Bacillus subtilis 93

35 sKAY16-6 Bacillus tequilensis 96

36 sKAY16-7 Bacillus subtilis 96

37 sKAY16-8 Bacillus tequilensis 99

38 sKAY16-9 Bacillus licheniformis 90

39 sKAY16-11 Bacillus subtilis 98

40 sKAY16-12 Bacillus subtilis 96

41 JGWe6T16-1 Leuconostoc citreum 97%

42 JGWTT16-1 Leuconostoc citreum 95%

43 JGWTT16-2 Leuconostoc citreum 96%

44 JGWTT16-3 Leuconostoc citreum 95% AL
45 JGW8T16-1 Leuconostoc citreum 96%

46 JGW8T16-2 Leuconostoc citreum 95%

47 JGW8T16-3 Leuconostoc citreum 97%
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7= FLaes SHZL SSE(%) H 1
48 KCGW34M16-3 Leuconostoc lactis 99%
49 KCGW34M16-4 Lactobacillus parabuchneri 94%
50 KCGW34M16-6 Leuconostoc mesenteroides 98%
51 KCGW35M16-10 Leuconostoc mesenteroides 96%
52 KCGW35M16-11 Leuconostoc mesenteroides 99%
53 KCGW35M16-12 Leuconostoc mesenteroides 98%
54 KCGW35M16-13 Leuconostoc mesenteroides 91% A
55 KCGW35M16-14 Leuconostoc mesenteroides 97%
56 KCGW35M16-15 Leuconostoc mesenteroides 99%
57 KCGW35M16-16 Leuconostoc mesenteroides 94%
58 KCGW35M16-17 Leuconostoc mesenteroides 97%
59 KCGW35M16-18 Leuconostoc mesenteroides 90%
60 KCGW35M16-2 Leuconostoc mesenteroides 99%

THTE AX 29E A8 YEPC, YM & & A=ujAE &-g3to] Z2)skaL ITS, 185 rRNA
A

A2 EAS ol 4F 8 Al =2 Saccharomyces servazzii @ Kazachstania servazzii %22 Q1
E xS F2 AHEAS gAYEZIYA FOo& SRIEHGN, A KNELY S} HAl
T F*O0

AAE R F 617379 nA=E(ER 5695, FAE 1835, Al 65

T = FHAHE(H)
A 2 At M=
2018¢ 84 617 369 183 65

20199 =0l = 7989 GAAYE £R5te] & 48559 n|AE(ER 209F, A+t 2765) 3RS
ATHE 5).

H 6. #F 22| $8('19)
_ 27 (F)
7 = - — —
Ml g2 =Z0| A
20194 276 209 - 485
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AAlol 7ol Aste] F712 G
AFAA A AL FAF UL, BAE FFA AFY-39] 49 119 1290
Aokl wraslol HA U F7k BAS Welstanh

HS =Y A =ddF = €m gZ(mL)
1 = A Leuconostoc mesenteroides (AFY-3) 2015/08/12 200
2 =3 A ” 2015/11/10 200
3 =23 73 ” 2015/12/23 300
4 =3 A ” 2016/01/22 300
5 =3 713 ” 2016/04/11 200
6 =34 A ” 2016/05/26 200
7 =3 A " 2016/06/17 200
8 =3 A ” 2016/07/11 200
9 =3 A ” 2016/09/14 200
10 =34 A ” 2016/10/20 200
11 =3 A Leuconostoc mesenteroides AFY=3 2017/02
12 iy 2017/03
13 =3 A ” 2017/04
14 iy ” 2017/06
15 =3 A ” 2017/08
16 iy 2017/09
17 =4 A3 ” 2017/10
18 SRl Ey Bacillus subtilis AFY-2 2017/03
19 (S RlE g 2017/05

20 B 2017/08

21 (SRl E g 2017/10

FAEATA EdF(a™ 39 44 7ol de 16 ~ 20 F 117AE AASHAT(GE 7). Bacillus
subtlis (AFY=2) 67, Leuconostoc mesenterodies (AFY=3) 37, Acetobacter pasteurianus (AFY-4) 1
AL AAfstsith
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1 Bacillus subtlis AFY~2 g Azt ] 283 2016
2 Leuconostoc mesenterodies AFY=3 AR FARE A E(CEH) 2016
3 Bacillus subtlis AFY-2 g Azt UM AF LB 2017
4 Leuconostoc mesenterodies AFY=3 A FAE A E (sl 2017
5 Bacillus subtlis AFY~-2 A= izt 53 HankE(Esh 2017
6  Bacillus subtlis AFY-2 A Axat FAEHO| H A(EH) 2018
7 Leuconostoc mesenterodies AFY—=3 AA AR AlolmFE=(gA) 2018
8  Leuconostoc mesenterodies AFY-3 A Akt g Q1 puto] L H Z(FH) 2018
9 Acetobacter pasteurianus AFY -4 Nz At FUHJFLSAHEA) 2018
10 Bacillus subtlis AFY~2 A= Azt e FH A (HF) 2019
11 Bacillus subtlis AFY-2 g Azt A AL FACEA) 2020

2
ox!

FAARANA FHsE= 2018 Al7]E HFAA Y] ‘A=A AR 7)e AW AR o] g E o] Al E] Tl
ShaL, A=t 317040l AFY-2 A=A $4-2 EFSFAthHE 11).

H 10, ‘HIEH MZE7|E AEAR AFY-2 B2 23 g
- = A 47| Eeg=! z= e x= Xt A
31 5 6 7 6 ) . |
2020 10 2 3 3 5
20194 9 3 ) | ) 1 )
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7= org S3820 dS8(%) Accession No,
1 FG17Y-1 Meyerozyma guilliermondii 99% KR336835.1
2 FG17Y-2 Pichia guilliermondi 99% DQ821711.1
3 FG17Y-3 Meyerozyma guilliermondr 99% KR063216.1
4 FG17Y-4 Meyerozyma guilliermondii 99% KX791421.1
5 FP17Y-1 Saccharomyces cerevisiae 99% KU350743.1




7= o3 S3828n dS8(%) Accession No.
6 FP17Y-2 Saccharomyces cerevisiae 99% KU350743.1
7 FP17Y-3 Saccharomyces cerevisiae 99% KU535607.1
8 FP17Y-4 Saccharomyces cerevisiae 99% KU535607.1
9 FG17M-1 Bacillus subtilis 99% EU096316.1
S AE(FGITY) 2.2 B85t e Lo AEuYER B-go| B753t Pichia sp. Meyerozyma
sp. &0 £ HAa AR ESotE HAF(FPITY)o 2 B85t M| oA Saccharomyces cerevisiae
Fol FAHAHE 1D

S B AN, fat 1662 Sl Y, o
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Mol B2 Wikd2 8o, geste 9 Bl Vhedsas
T, AA GG FEPS) = 72 ERA AlFY HE=S Eolx, ¢
A S A=A o] §H L Qo] o2’ WY} TheRsas 184, EPS YA S HAD
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)
=
A G M TA ALK 1),



H 12, 12 MY QAR ZFXE S

mg gl MES wm-omo  mzeom T SS eps wa
1 10 o+ - - + i
2 21 o+ - _ + -+
3 22 -t + - +H +H
4 31 +HHH FHH - + St
5 67 - ++ - ++ 4+
6 68 - +t - + +++++
7 69 - ++ - FHH+ -
8 78 - + - +++ -

W AxE B8 23S Snd AR 2 watoly), =z
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O 8 HM#E &2 A32(d
H A3 X MY 22 743 E4
T 2 «FHS  Lo-otZ2totx| ZZ2H oA Mz d=05C)  Uitd(pH 3.5)
1 120 + - ++ At
2 121 ++ - ++ ++++
3 123 - ++ ++ R
4 131 R 4+ 4+ -
5 132 ++++ +++++ - -
6 147 - ++ ++ et

« 579



>
Q
"

N
4
—_>‘i,
BN
o
o
=L
r>~

2 9, AFY-2 OIZE Y X=X BAE

FAGY o] AL D DLAUE sfof nhav]e) MR B4R BjeIZEA £l o 102

AQEAH(TH 9). A= of2F Futo 185 Al EA —Eﬁ%ﬁﬂ VLRI 100% LAISFATHLH 9).
T AxgHe Sl AP gl SEM 29 At ISP g kol

ob ¥
otxye B TaRHel ZItHaY 10, 11).

J8 7. SUH AFY-2 O3 8. OlZY AFY-2
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@ 1o

otz ol YA AAL Y&l 30T~100C 7HA] 10C 7HH o8 =A3s9 I oLy
= iz o] AEEF o0& FQIEtYet 19 5, 63} Zo] g3

kel
s
Saslolont olEP e 10T Ago] Attt

40°C(R: S¥H AFY-2, Of2H: OtZH AFY-2) 60°C

80°C 100°C

oty T WA HH ofAMlole Sd0lE AT vl YT 0THEH 5o 273
o, ofZY 2 100C 714 AT A& ZAFUAANH(TH 12). WA of 2y Fo5 ol &HES 1
Aade ANRE ol &3lle Al T AFRE A% AF EAIE o= A= WAsE e AZE A

pH2.0(9: YUH AFY-2, Of2H: OLZLH AFY-2) pH2.5

pH4.0 pH5.0

12 13, Spotting Assay(LiAtA)
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Q1A19] gJatol

23L& AFF=01, 1, 2,
23, sk

3]
)=

=

= AH (@™ 13).
A

2 Uehy,

L AYE EAD), £E(37T 40T, 430)2 gy

=)o

s

pH1.5~2.5 Ato]Q
A 3) T Az 33 A

AFY-2 #5 o]§ 7}o]
AN gEete] ARRE A

&=

0.1%,

L
T

T

I
h

)]

WHE 37C, £9FL2 40CE eI 14).

o

Mo

1

5, 10), =F(Hd

=
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= or %
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Do (=3 < ol
—_ o~ ~ iz o ,E,
SlEw R ®
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=3 N o -
ol s F < 5 X -
7o 2 N E| =)
B Ho = W T "
= Mo we & L
= Hin o Y
—~ &0 ol 1 =0
@ - o R0 o |
1 < B MO o oHl
| 8| = o = M 1 =
wm et W F T Ko
o wmv o ~ 9% & Hio
Gy -
ki FOEET - I
e n_AI.._ =0 WL =0 o
_|_._ Z_l OT S~ _.__n._:_ Ml_g
Ho ~ m o) P e Hio
R R
mls 2k A 70
KT =] o ome B o ufr
Ju._ O.._O HE .AT [ Wlll _.._._|
S el %
=0 X0 <
mu wm R X Ao
K 3 Mo | IK
= g
_ N X 2w o |+
| rH G T Ko
| ™ o~ o nrR b
> s "o xo altl] .
[, — Yo}
<7 X 23T 2
B2 o R H

63.3+0.4
0.18+0.01
0.64+0.09

78.9+2.1

61.0£0.5
0.13+0.01
0.62+0.07
574+2.8

0.13+0.01
0.64%0.03
63.7£2.9

63.0£1.0

59.9£0.6
0.11+0.01
0.58+0.02

70.9+1.6

61.9£0.9
0.25+0.01
0.68+0.04
162.9+7.0

(mg%)
ATLETM

4

=

k<3

i

A= (%)

]

o] el
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A9 5) TS 58 TaF Axxd &4
ag AxA &8 fAFY Sk B3 AW AXE AW, WA 4, AEEsls ¥
AR(121H)(F 16)9F EPS IAA 5 FAHE 25459, 682 (E 17) 7ML W Axsl EAS
B7beholet.
H 16. 22 #F EN
oFEHS S™ZAN () pH? a—amylase Protease
121 Saccharomyces cerevisiae 10-40 3.0-6.0 + -
B 17, g4 #3F EA
k=) Y40t 2%(T) pH EPS
++ (1d)
45 Lactobacillus paracasel 20-40 5.5-6.0
+++ (2d)
. AP ++ (1d)
68 Pediococcus acidilactici 15-50 > 6.0
+++ (2d)
Aol A4S Woks] $iske] pH, MER, A%, 2HFE B W) pHE HEOE &
HY12DR AHEselS of 7H =9k, aHet fARES SEiRh(Y121+145)7F 7+ 9}1’% s
9| By AR(Y12DYE ARl o Hases S nt HA2 7P =00 B3 S
(Y121+L68)°] (Y121+L45)Ett Hapo] 2|9ty A% Y121, Y121 + L457F 7P Rokar, Alda

& 2
o] wlgte] 121 &% k=3}A|¢lo] 43t

pH

8 16,
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wo] 22A%e AT A3 ATkl AdeE A, RS SR, ©YAde daskiit
SR, BEAS A5 Akt Ae7E 7 Wekan, AAAE ARt AR F7E 2Tl Blsto]
=TGR 18, 19, 20)
# 18, ME7|zHo| mE S (T2l %)
22 Al 1218
A - 45H 68t - 45 68
1 0.74+0.02 | 0.59+0.07 | 0.72+0.14 | 0.67+0.15 | 0.63+0.11 | 0.72+0.16
29 | 0.56+0.06 | 0.59+0.19 | 0.57+0.10 | 0.52+0.16 | 0.44+0.06 | 0.57+0.20
3 0.58+0.13 | 0.46+0.05 | 0.54+0.15 | 0.66+0.17 | 0.54+0.16 | 0.54+0.17
4 0.56+0.14 | 0.61+0.16 | 0.44+0.03 | 0.58+0.15 | 0.62+0.19 | 0.44%0.15
5Y 0.61£0.10 | 0.55+0.16 | 0.58+0.14 | 0.51+0.07 | 0.38+0.01 | 0.58+0.13

H 19, ME7|zHo| g B (I %)
&2 Al 121

Akt - 459 68 - 459 68
14 9.33%0.15 9.33+0.02 12.06+3.65 9.22+0.19 9.16+0.21 12.06+1.73
2d 8.91+0.19 9.55+0.80 8.82+0.25 8.82+0.71 9.86+2.36 8.82+2.48
3d 9.01+0.11 8.60+0.60 9.33+0.14 9.62+0.59 8.96+0.13 9.3340.26
4 9.08+0.15 9.07£0.28 9.20£0.06 9.19+0.29 9.31£0.32 9.20£0.25
54 9.10+0.14 9.03+0.24 10.32+2.25 9.14+0.08 8.73+0.10 10.32+0.50

H 20, MZE7|Ztol mE HEY (2l g/em’)
g2 NRL) 1214

ST - 45H 68 - 45H 68tH
19 |396.50+33.23 | 680.50+13.44 | 597.25+96.85 | 399.60+76.14 |1380.00+348.05| 528.50+109.34
29 1850.50£169.00| 580.50£99.70 | 536.50+89.12 | 411.00£173.09 | 790.67+158.57 | 784.67+272.79
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=2 AlE 1214

S - 454 68tH - 458 68tH

39 | 828.50+3.54 |538.50+30.41 | 712.00+240.20 | 1112.00+76.74 | 854.00+7.07 |508.00+130.66
49 | 793.50+7.78 | 982.33+£92.78 | 580.00+77.74 | 956.00£260.65 | 707.50+48.79 | 684.67+46.58
59 1632.50+146.37(800.00+188.22| 1309.67+254.19| 643.50+51.62 | 991.67+59.37 | 649.25+151.92

ﬂ L
2 e TR EA, BRA21W), F =
2 UE L, ARER(C) Eot R1219)7 Aol £ Aor FA Y

|
o
®
Rl
02
N
[N
2
M
ol
H
s}
30
rx
El]
_‘>|_|
o
0E

g 2 449 BHL B4 FF HEFES 29
stol YXE Az AW AYUEE Fohstel FFY BEFL Feldtol NS AxTHE



# 21, dXl HZEA SAAX AFY-32 HE Bd+
T = i 2 S0 ot
Skim milk 4.9g + AFY-3 0.1g 105
B Skim milk 4g + AFY-3 lg 106
C AFY-3, 5g 5% 106
THH2007) = AA Y SA4E GAE pHet A 7]Eo R v A, Ads] s4 AR, g
HA & 3GAZ ARt st Ik, At & 7IE o2 AA Y SAEw 78 AHgle] 2YE 7IEe=
HaE g dA R Hetga, edf AREeE g2t Hobs s8] A=rF AsHA $UTHER 22).

= 4 8 12 32¢
=t 0.79+0.01 0.93+0.01 1.07+0.02 1.51+0.00
A 0.85+0.00 0.96+0.01 1.06+0.01 1.33+0.00
B 0.84+0.00 0.93+0.01 1.06+0.00 1.47£0.01
C 0.83+0.00 0.94+0.01 1.09+0.01 1.45+0.01

aF A=A EE(*]J&EE, 12149, frakat(45, 65, 1114) 9] E3tuiga 53 AlWAl CO2 A
o] %%}5] o]Foj A= Fele 9fsto] wiso] RujHsks #AT Ay Adar 1213 fAkE 111
e SR HH:A ol AEAL, WS 5l Woll A pHIF 7MY WAL R e B AoR
Ol HATGEE 24, 25). BT dubAlats #3h= 10€0] Hol EHEEH N, Akt o] St
Fsto] AMEA] AubAlt WA o] A A= ATHE 26)
E 23, @EAZH| 02 wEe| 2ol #a)
B AIZHE)
2
30 60 90 120 150
A 108.33+2.89 138.33+2.89 206.67+5.77 238.00+3.46 268.33+2.89
B 103.33+2.89 138.33+2.89 178.33+2.89 210.00£0.00 256.67+5.77
C 100.00£0.00 110.00£0.00 148.33£2.89 168.33£2.89 221.67+2.89
D 118.33£2.89 160.00£0.00 183.33+£2.89 211.67+2.89 270.00+0.00
E 110.00+0.00 151.67£2.89 211.67+2.89 240.00+0.00 261.67+2.89
F 110.00+0.00 141.67£2.89 200.00£0.00 230.00£0.00 251.67+2.89
G 120.00£0.00 161.67+2.89 190.00£0.00 241.67+2.89 270.00£0.00
H 116.67£2.89 150.00£0.00 180.00£0.00 270.00+0.00 280.00£0.00
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B T DT TP .

H.HE: HI J N . BN @ N : Wn T N O .

Al ANEHEE B: 121, C: A|ZE& 2445, D: 121445
E:AZHE2+68, F: 121468, G: A|ZHEZ2+111 H: 121+111

a2 19, WEAIZh| W2 gHEQ| HO| s

W Wy 3w L Ane Mud A% ARE GEOR A4 4 B Fugel T, FA
& BUHPA I €, DESH FAFR)0] BH&o] £A kot 20)
27 20, ol B U FY 7z
B 24, UE7|70] 012 WE o wo| pHys
T2 =g 2= BN == 2R EE =
A 5.914+0.01 5.8040.01 5.6240.01 5.78+0.00
B 5.9840.01 5.77+0.01 5.714+0.01 5.82+0.01
C 5.45+0.01 5.22+0.01 4.97+0.02 4.98+0.01
D 5.21£0.02 496+0.02 477+0.01 4.76+0.01
E 5.38+0.02 5.10£0.01 4.88+0.01 4.93+0.01
F 5.3240.02 5.014+0.01 4.92+0.01 491+0.01
G 4.85+0.01 4.52+0.01 4.32+0.01 4.31+0.01
H 4.81+0.01 4.48+0.01 4.28+0.02 4.28+0.01




H 25 o £EFY Y Mg
o Asstar (%) Hunter color values
L a b
A 0.38+0.00 78.16+£5.65 -0.88+0.06 9.14+0.82
B 0.37+0.01 77.80+2.10 -0.95+£0.04 8.66+0.74
C 0.34+0.00 80.00£0.90 -0.83+£0.13 10.62+0.51
D 0.33£0.05 77.67+£1.96 -0.97+0.13 10.98+0.29
E 0.324+0.00 78.04+5.96 -0.78%0.17 11.78+£1.50
F 0.3610.02 78.86+0.66 -0.76+0.10 11.904+0.78
G 0.37+0.01 74.42+0.93 -0.92+0.09 11.64+0.76
H 0.38+0.01 76.77+£3.05 -0.94+0.12 11.33+£0.85
H 26, 25C XNME7|Zto| ME Lt HEHCFU/g)
HMEAZHY)
e 1 2 3 4 5 10
A 0.00£0.00 0.00£0.00 2.31+£0.03 1.26+£0.24 1.99+0.09 5.23+0.14
B 0.00£0.00 0.00+0.00 0.00£0.00 2.11£0.09 2.59+0.11 437+0.10
D 0.00£0.00 0.00+0.00 0.00£0.00 0.00£0.00 0.00x0.00 4.33+0.07
F 0.00£0.00 0.00+0.00 0.00£0.00 0.00£0.00 0.0040.00 5.72+0.10
H 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00%0.00
N 2
CRIMIS 2hA]| |42 28 7= & 52 E8)
A ) TavdE 28 +5
7h HanAEA FF 299 R FFE T 6,9785F(16~20 )& At #5212 HES
Alat 2,481, BE 4,465F, 0] 1075 22819, #+F F4& 9565(14%)°Ith. Fitat
(258), B H(133), 2ARF(108) 2& 5= 3t
U 20179 AR HaAlFoREE F 6049 vEs ®Estilen, ar(137]), 1z 274,
A0 o2 TS
th, B9t A X= Saccharomyces servazzii ¢ Kazachstania servazzii 2.2 &% =95, 1z
T2 AEg A gAYEYL Fo8 SRIHQN, fikt AEZY F3 HAlg Rol= F
o8 glEit
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g,

20189 == 8489 HHAYE A3 F 61757 nYE(EL 5695, FAHE 1835, Al
65F)< FHskct

20199 o= HHEAE, A3} HY
g5kt

20209 =0l HEAE
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AT
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 ABE SRARNCRTE #F 50052 AT Hel - susgc,

AE 2) o 483E A EF

7t

L.

Bacillus subtlis (AFY=2) 67, Leuconostoc mesenterodies (AFY=3) 37, Acetobacter pasteurianus
(AFY-4) 14 & 1144 A8k,
20179 AAFARER] Leuconostoc mesenteroides AFY-32 &3l g0 =4 11x4<l
Bacillus subtilis AFY-2-2 &3} njasgo] f/47]soldsto] Kl

A

. 20189 B3 5 3F(HE kA AFY-2, A& fAE AFY-3, A28 2ANE AFY-4)¢]

gislo] 2018W =] 47)40] FAF 71&ol MEk A,

. 20199 A=4-8 T4 AFY-2+ AF SEFdadd fA471&0lA skl
. 20209 Bacillus subtlis AFY-25 - AFAk] fA47]&0]d st
20189 A=A Alx7ls AHARY R Aol 3do AR 317 A, AFER 715 A 6,

=87 49 6, AE 2 A 4, A 23 Bacillus subtlis AFY-22 o]-&3s}o] A=A A 240
Hol| st o] - A5 AASH T ALY E AA5 KTt

(H2MIR2tH: ESAMEE B AT L)

ANE ) % Azxg gags Ad

7h A% =g AFFEGLTY) o= 83 AP FolAe AFuEERE B8] E7H3 Pichia sp.
Meyerozyma sp. 4°] &2 33151 A% Beols HFEPITY) o2 B8t X2|FollA Saccharomyces
cerevisiae &°| ZAUTE.

U W A28 ans Adstr] ekl an 18850 tisto] A2 AS, WAMY, a-obdetobA], =
zH oM aaZde Brbekdlal, HFHoR 679 ARE AUt AHES WA sk w
o= e

oh. Akt 16650 thoto] WA, a-obdetobA], Z2EobA] aagy, A2 5, EPS Ao of

sto] Fristo] HFHor F 879 fAES st

of, W A 2§ aRE AWsty] skl mn 18850l tisto] A s, WAMY, a-obdetobA], =

2ol BATAE BT, AFAOR (5o BRE AL,

= Bl G At P 60CHE 5ol BFstl ot
Ae FUst] A=He AR ol §TS A T AHER

4, SAEATL « 591



U A A pH 2058 okEd F9 A& Blste] alA el giate] pHIS~2.5 Abolg)
HE AT ) okEY FAFS ol GWLS W) JAOZNE FY AP WA dhelet Beru e

o AEFEOL 1 2 5 10, FREUE g, 28F B4, SRGTC 40C, 802 Lol Az,
AFHEL 01% LEE 9% 37C, 2952 40C2 eyt

A" 3) A= HEAY ¢+ T FF

A Meke] WAL el 1218 R U SRE LA P2 U4 U
E =]

ok At £k Ssto] FEol Aol 110451 :% il ,
Alz2gt ol Wiste] o Y2 Ae sty kopAd At e e gelskitt

(AIF 5) AFY-3 E3 A% 7lol=etel A3

7hBAQA SRS TR Y] 1208 1202 8 A AR WD, 9 A

o
H&#-t« el WE Aol vlalsiHL, 2410 2098 A F AHLE A9

Zh AEER 12193 Akt 111He Shuef & Wh=o] o] 2= Qlal, vk gl Wrojl A PH7}
3e Zow gel Hein
U frabatd Shide Fok] wgel Aol AdHE AS FAH U

o] &, o449, 2011. AEAE vAE B8y} nAE AR, p74-79. Bulletin of Food Technology.
24(1):74-179.
Angthong, P., Watthanasurorot, A., Klinbunga, S., Ruangdej, U., Soderhall, 1., & Jiravanichpaisal, P.
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2010. Cloning and characterization of a melanization inhibition protein(PmMIP) of the black
tiger shrimp, Penaeus monodon. Fish Shellfish Immunol, 29(3),464-468.

Chang, J. Y., & Chang, H. C. 2010. Improvements in the quality and shelf life of kimchi by
fermentation with the induced bacteriocin—producing strain, Leuconostoc citreum GJ7 as a
starter. ] Food Sci. 75(2), M103-110.

Chang, J. Y., & Chang, H. C. 2011. Growth inhibition of foodborne pathogens by kimchi prepared
with bacteriocin—producing starter culture. ] Food Sci. 76(1), M72-78.

Cho, C. W.,, Han, C. J., Rhee, Y. K,, Lee, Y. C,, Shin, K. S, Shin, J. S., Hong, H. D. 2015. Cheonggukjang
polysaccharides enhance immune activities and prevent cyclophosphamide—induced immunosuppression.
Int J Biol Macromol. 72, 519-525.

Moon JY, Kwon SW, Hong SB, Seok SJ, Kim JS, Kim SJ. 2015. Characteristics and functional
analysis of Bacillus strains from the fermented soybean products, Cheonggukjang. Korean ]
Microbiol. 51:300-307.

Baek SY, Lee Y], Yun HJ, Park HY, Yeo SH. 2014. Characterization of alkaline cellulase from
Bacillus subtilis 4-1 isolated from Korean traditional soybean paste. Korean ] Food Preserv.
21:442-450.

Chang M, Chang HC. 2007. Characteristics of bacterial-koji and deonjang (soybean paste) made by
using Bacillus subtilis DJI. Kor] Microbiol Biotechnol. 35:325-333.

Cho KM, Lee JH, Yun HD, Ahn BY, Kim H, Seo WT. 2011. Changes of phytochemical constituents
(isoflavones,flavanols, and phenolic acids) during Cheonggukjangsoybeans fermentation using
potential probiotics Bacillussubtilis CS90. J Food Compos Anal. 24:402-410

Kim JH, Hwang CE, Lee CK, Lee JH, Kim GM, Jeong SH, Shin JH, Kim ]S, Cho KM. 2014
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Watanabe ], Kawabata ], Kurihara H, Niki R. 1997. Isolation and identification of a—glucosidase

inhibitors from tochucha (Eucommia ulmoides). Biosci Biotech Biochem, 61: 177-178.

= =2
GlE(oiR) | EEWO Moo=
(AT M54 AT FRAFY-2), B3 nlagoldgas FANE
(ESE FAT ALY
2016(19) CJAD obket PAG SARHAFY-3), 53 H4E
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2017(29)
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A (SR} ot H =
- AFY-2: gQlEHlol @ HA(E3)
Zlgeld | - AFY=3: AloJllHFE(AD), #llEutol e g (&)
- AFY-4: SR USAHED)
2018(34) - _ = Lol5 = =1 (H.0]
ey AFY-2 #5 A48 ii&5 (G954
wogg | R7HES EEE ARG B olsista sl Aol e AU
T SEAH)
710l | - AFY-2 D&t $EFHAFEF)
ARt Al FAEAHEA)
E352 | AFY-4 24 9
2019(4) -
DB+ HandE DBE 4857
TH AT T AFY-2(47F AlsAb
e AEEFA] AEE 33, 71k, AdEH, 48)
DB+ FandE 28 52 A% DB %
Agoln |- AFYZ FelEA 5 144
- TG 7] HEES: ofpuFeRy
2020(59) TH e BANE 5 81
BEA - Sac;haromyces cerevisiae AFY-8
- Pediococcus pentosaceus AFY-9
R P R e B SR
o = 1A Xt 2E X} AR} 4E XL S5EX} 7
(2016) (2017) (2018) (2019) (2020
YA S SE | MY |28 | AN |25 | AN | 2E | MY | 25 | AN | 25 | A3
= SCI
AR | wscr 1 1
71&old 1 1 1 2 1 4 1 1 1 15 5 23
A=A 2 2
R 1 8 9
DB % 485 | 494 | 500 | 500 | 985 | 994
55558 1 1
4" 3 3
Ard et 1 1 1 2 1 1 1 1 1 1 5 6
A 2 2 2 4 2 6 487 | 501 | 502 | 502 | 906- |{1039-
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