ojAGaE 6-20-73 T B U]
TR y—— V1 Jeedz= |  HO #2FEAE | FRO2FR24
BAF5F TEATF A A AN A E 37T
AFIHA % AFHA #9712 | HAAYR 2 ALAYA
E4 0 4EE |88 /154 AT L AT |,
1) B3 n4Ee o8 54 47 A 2 ez i
11~ Lol o] A&
2) 7154 BFE Ol4F TE AF A T |, .
F= FES ESAAY A AT 11~13 | EHAlsd7IsAE | o]&54
g4l | HaAE vAE, BT, 75

ABSTRACT

Soybean fermented products were collected 120 companies in the Korea using
traditional methods. We isolated microorganisms presenting high enzymatic activities for
amylase, protease, lipase and fibrinolysis from Korean traditional soybean sauce and
paste. And the physiological properties and 165 rRNA and ITS region sequences of
isolated microorganisms were analyzed. A strain, D12Y1 showing strong fibrinolytic
activity was isolated from doenjang, and then identified as Saccaromyces sp. based on
biochemical characteristics. The optimal temperature and metal ion, carbon source were
30C and 0.1 % KoHPO 0.1% KHPO, 0.05% MgSO,7H,O and glucose, 1.5% respectively.
By comparising with commercialized doenjang, it is prepared with Saccaromyces sp.
D12Y1. The results evaluated with positive elements rised above the surface such as taste
and flavor without ammonia. A gene encoding the major secreted fibrinolytic protein of
Bacillus sp. C11Y16-4 was cloned from genomic DNAs. DNA sequencing showd that the
gene, AprE8, introduced into B. subtilis. A mature 34 kDa protein was produced as
expected. We have developed various products utilizing microbial. It is fermented sauces,
cheongguk cookies, cheongguk bread and so on. In addition to, We have developed
coating agent to enhance for the microbial stability. If properly utilized such microorganisms,

it is strong market value in the food industry.
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dr) o]F HYZ7FE A2l angiotensinWFELE A sle E2S FACZRE F53 o
77 ERHJAL, 2 F AFEF FEdWe], K-8 A=A &4Fstd4, fibrin
el 23 a4 £8 F 715A 548 A7 =] &3] wRHI 9l dFo|th
A o]y 3 EAE 9 7}Z o] HIMIL urokinaseE A QFtie ATEFEAES T 4 Qlo] ¥
Zgo] BT # doh. aYERZ 7E AFA ALe HEA ol 7T TFE olE
ato] 7154 ARE ANLeta, 5 AVAY T2 Tl AdelH HEE B dARAES F
7F AR F e A7 e olE A FAS dAE E&dte Ats ATdke Aol
AlEeE Aotk

1o
o
ki
=
Lo
o,
o

N

N

S

|- 71EAE Y YL wo}
28 ZA7te A AES

o
= =
= = ozE oo = = 12 o = 2= 2] =
CBAENE FRES AR, AEF AAF 5 FE SRR 9
=

ok Ay B

7k udE 2

FA Ade 10 me] BRE5ol 1 gol ARE Wrhshel TAS F F fae] A9
MRSH] 7| (Casein peptone, tryptic digest 10 g, Meat extract 10 g, Yeast extract 5
Glucose 20 g, Tween 80 1 g, K; HPO4 2 g, Na-acetate 5 g, (NH, ), citrate 2 g, MgSO, -7H
2> O 02 g MnSO, ‘H, O 0.05 g, Agar 15 g, Distilled water 1 L, Adjust pH to 6.2-6.5),
x> NA(beef extract 1 g, Yeast extract 2 g, Peptone 5 g, NaCl 5 g, Agar 15 g,
Distilled water 1 L, Adjust pH to 74), &2 YPD(Yeast extract 10 g, Peptone 20 g,
Dextrose 20 g, Agar 15 g, Distilled water 1 L)} X]ol] 200 w# Z+7z} BF3to] 24 YA
oAFE &l & F Picking WS ol&s 4 HEuAR §74 &L 4 RS HASA

. dddsas 54

Protease Hl5& 2% skim milkE 713 NA % YPDH| Ao #FZ Pickingdte] 37C
oA 48A1ZF v FStal colonyF9l o] TS #Es T

Lipase #H|5< 100mM CaCl,, 2M NaCl, gum arabic® H &Aool 1% tributyrins
A7 & AYAolAS 3 & NAHIA 2 YPDuj Ao &dtsle] B § AME3IATE Eat
o

H wjXol] #FZ Pickingdla & 2oz w3 & F

ol I T



ot AREaL 53
amylase H]5-2
iodine®. 2 GM3 & starch E3EAS F2lstA).

ol BREANAY 2%

0

Aoz ZHlEe dATHEE E¥s AL Astrup? Mullerttzo] W& HE s
fibrinogenS #HEE %7l 03%(w/v)7F HE5 PBS*HZH(0.1 M, pH 74)0 &A1zl & 3

el & 3 1.5%(w/v) agarose &HS FHF HIlste T3 ]—9113]—(““54 et al. 2005). 47|
o] thrombin(Sigma-Aldrich, USA)S 100 ul FH7}ste] F2olAx ZXs & o vjekd 20 ul
S 53t paper disk o2 E4S FAHAY. FAH T2 plasmm (1.0 U/mL,
Sigma, USA)<S AM&3ldth. 2t #F7F Yepdle A L4 ol 4 o] plasmin©]
dehie gassee duges el

AN29| 8543
BHBHEE (W) = X100
Plasmin®| 234 F <

=
=
At TS5 Z47Ee] vl A 200 mlol Al Bl st GAE
St A #F9 94A DNAE Miller et al. & W WAyt st 247
H A 400 mld] 30C oA 180 rpm o2 wwWHy A v FStR I, wiFE T2 4T oA
10,000xg = 15 & It ¥4 &3t AMEATh HEH o2 AMA DNAE CsCl/EtBr ¥
FAse) Y% oz 2t
2oE 739 FAHES st Ao A9 16S rRNAE S3317] 93] universal PCR
primer fD1(5' AGAGTTTGATCCTGGCTCAG)# rP2(5-A CGGCTACCTTGTTACGACT)E
AREBFRAAL, AR 7 185 rRNA F31te] @71 gl o3k & 43S flal universal primer
ZA] ITS1(5-TCC GTAGGTGAACCTGCGG)# ITS4 (5-TCCTCCG CTTATTGATATGC)=
oj-&&tth. PCR £210 ng® DNAE F¥o= AHEstal 125 U Taq polymerase
(Bioneer, Korea), 10 pmol primers, 0.2 mM dNTPs%} 10¥] &Z%H8-89(10 mM Tris-HC],
50 mM KCI, 105 mM MgCl2, pH 83)& #7}sl HE 232 50 pl2 3lo] 94Co|A 3%
F WrEAIZ)AL 94Tl A 18, 60TolA 30%, 72TColA 18 W8S 28 3] =33 &, HF 3
o2 72CoA 10 ££3F WA ATH PCR W25 15% agarose gelS AHE-3t= 7|9 %
FAE ol &t EAEAIL, °F 400 bpe] FHFA=Y HUIAES AT FdE 971
A]E2 NCBI(The National Center for Biotechnology Information)ol|*] A& 3}=Blast Search
Z2IaWE ol g3t AVIAEES Hluste AFEFEE FAAAE AT 7Y A
214 542 API 20C AUX kit (BioMerieux, France)©.2 =73} t}.

2 (3,000 rpm, 5%)3te] HAE I
H
H
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Eed 59 ey 545 FAsr] Hste dFadds dAdE9 (10,000 x g, 2
B,47) 3 5 A5AS AAS D AegeE 7S 238 AHsAn FAEe G 23S
#1g A= 01 M sodium phosphate $+% < (pH 74)° =2 A|Z3g 2.5% glutaraldehyde

(TAAB Laboratoties Equipment Ltd., UK) §d o2 MXE 3A17F IGAIZ & 2L 459
o2 23 AH3F F 1% osmium tetroxide (Sigma-Aldrich) &40 2 3087 31433 tH28].

ST o E-E (50~100%)= ZH2t 534 " 3 100% hexamethyldisilazane (Sigma-Aldrich)
o2 9AH3] 258 T AxAAY. FHlE AN8E FAAAEWA (SM-35CF, JEOL, Japan)
S = 20,0008 ghste] #HE3FA

N3E 2 fF& PBES )& 7T BF A=
7h BR&sE At 297 Az

el dRAEs| o] 4 dF H7F BAS AFsE] st FAYE vIEs] Az
oz 828S TS T 2eEE Axste HAISIYTHEALH et al. 1998). 2=E}E] A
Zv #FE5 30ToNA 2447 A wjFste] YEPC AA|u)|of] HES F 24413 vjgs AL
o] &3t Rkt et al. 2002). FHIH &? Hj RS AR (4,300xg, 15&)sted T4 &
3|¢etal SHFE 23] FASAT. AT F o1kgd AHI F FLeoA 1547 A A AR
& 100°Cell A 2A17F 3087 FAF3 AT © %— ool WA 72 WlE FHH E #FE A

F shgom ©lE 30CAM 28 B WSt ol F Atk AxE ZuHe ] el
Skg< A3 AFS A 4 T 2EEHY viVIAE 30TAA 28 wjdst & o
é Skgat 27& 410 AF 10kge) B xau gtk a9 ¥E
FE7F15%7F 9ES H7) sk AxE B3 20CAA 6749

. sk s 9 A=
27 28828 B Az LA Az HUF 5T s 5=
d7tsk o

AR 3) AFH Az T AL L T FFE A3 58 AR
7V A= S AT
A= Axs ToE ADst] Al 82T vy 22 48 gdFol A=l o) &
He 755 =8 AxA 54 HIls AR A5 Alxs vhe] W
|3 ATHEHEE et al. 2011).
. pH 9 ojm|g] A& 574
% 71(720A, Orion, USA) &3t =43t

==
el
o FHFE Yol 200 mLE &3 F, 300 rpm, 20% TS

mlm

Ae AR 100 g
331 8000 goll A



20 E<2t ¥4ED st Adventec No. 2 2 o3 & o AXZ 20u] 3438} Th(IH
2005). A& 5 mL, $4 formalin &% 10 mL, S/ 10 mLE ¥ Zg2=3o] 05%
phenolphthalein &4 2~3%-S 743+ &, 0.5N-NaOHE v]&4jo] & w7} 9] A ka} A]
8 5mL, /754 20 mL& ¥ Z&239 05% phenolphthalein §%S 2~3%S 7}s &,
0.5N-NaOH= v Z-Ao] & uf 742 2 ¢S o] &3t ofv|ie] Ao IS

ok §7] ohulwAr 2%
Feoluleire FY S ERAT THEAAYAE (G, B st 2AsT

(B AE et al. 1998).

8
o, ol Y] dFE AU 400 L2 AAL-AS Tote thEF M= Syt
(HEAX et al. 2002, 219H, w59 199%). ]
KA3Y1) e 2 3t¥a wjx] =712 7|& A7ZZ] Wt 3% Glucose, 1% yeast extract, 1%
soy peptone, 1% casein peptone, 0.1% K,HPOi 0.1% KH:POs 0.05% MgSOs7HOZ A4
st HlgEAe 500 L WA FE0L ¥lF), 05~1 vwm E7], 80rpm ¥k, A ¥ 7 (530F)

FYog 3k

U AE 9 44 ¢34
AEA Hxe B

NS 159 olHE BEAZD FANFTHES A% A4res), 0L IEE F
g AHste] 85HAHERS et al. 1995).

(A1¥ 5) 78 29 HIFRAAA 75

7}. Genomic DNA &
gl #FE5 NB WiA|E o]&3te] 30T g &, FAE st T2 A
A #AE & MR B3 LETS buffer 20 mM EDTA (pH 8.0), 10 mM Tris-HCl
8.0), 0.1 M LiCl, 0.5% sodium dodecyl sulfate (SDS)]E %7}t & 4=th ©] suspension
< phenol-chloroform-isoamyl alcohol solution (25:24:1)°l 7 W FZ3}a oehE HAHA It
ZXE DNAZ 70% ol&Lo] washingdt ¥ A&or 1087+ 713}, 10 mM Tris buffer
(PH 8.0)° =<9 % 2ug® RNase (10 mg/ml) =
(Bhattacharya, Ploplis &Castellino 2012).

A7yska 65CoA 1083 A3ttt
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U Az 224

AGANEA FHAYg FEYS 98 yT&A vector(Yeastern Biotech., Taipei, Taiwan) A}
&3t il, S2EZE Ecoli DH-5aE AHESHAT 28 WS Yeastern BiotechAlo] i
e Faste FAsAT

ANB 6) AFZAAA FTFo| & TELX A

7}. Genomic DNA &
AA71el 3E7IsH Rl o) @A 9w AiEsas EA4S SASIY AEsidnh

AAF EHH(100mM KCL, 20mM K-phosphate, pH7.0, TmM NaNj)

0.5+0.05mg/ml9] F=Z 3435 thg 540nmolA FF=E S35 200 *S‘—@}Oﬁ <44
FA2AFAFE SGT AEE ASE 3 m x 6 cm x 6 cm 7|2 At 75T &3
3 3087 71Este] AMEAHL coreE ©]83t9 1 em x 1.2 cm x 3 cm ELﬂi ‘i’_}—E— =
RHEO meter(Model CR-100, SUN Scientific Co. Japan)E ©]-&3}] SAsATHA Y, U3

A 2012, 4§ et al. 1975).

o Bed Adz= 24
A5 FREUHYEE FE AR wt F 208& st s

AA7) EF ATA AAF AZE

7t AdA Az 24 &3

= ATA AAF AL A AEAZRE g 20 2 AAS FAHS 7] FE5E
AN FF DI2Y1, IZT C9Y16, A MOM1 39 nAEA S AL&3tdT 2zt v EA
3% AL A4 HAstE wid B 53y sARSA F rAEE 3HS A
o EF ARA AAEFE F T 10kgo2A YT HIEE 15x107/g o EF YAFE
=2 7 nAEAS Az AEY Fg4 EFete] AxSAHAZE et al. 2007).

[e)
T era—=
U, AN 27004 A IR BF
3% Mg £F AFAZ pH 129 1B 240N =EA1 F AR5 WHE =
ool 9391 24 Folqel 4asl BRYE Aol ATAA 2AL 4 Bohe A
@ Ao 399 20E ASSYOH(PIIES 20 g H P4 240 mL/L, pH 12), §)
]‘

¢}

sto] BAIZTOZ Sth EE AR 4 A 20 =F Fo pHE 7002 A =73
< YM-agar, PDA-agar, MRS-agar¢ll A Wi A] A== 2 o
¥ afe A E AU R Agste] it

[e) 2=

h= T

Hatol £ 10039 FEEe AL, 223N S FHske Ats
_:ra‘_

5

ox
ETA
-
il
AN
o2
P‘L
2
v
ox
4]
¥
AN
o2l
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il
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oX,
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A3 8 71 TFE o8& 713 F IFAE

7V A=) Az

dHEs 1Y FFE o8t FA=Fe Axsta o] ol WE FIIHFE ]

op

5!
g 18 dFE o83t FHAL Az o)s i,
o AF 715 Axste dAIdE AN AP wet F 318 AEste Jse

AA 9 F8& TF AN FHE A Z8A AT R AT 54 A

7y ZRA A

HI5E, 2R SA(TH: Trehalose), ©H3A(MD: maltodextrin), (SM: skim milk), (ISP:
isolated soy protein)& °]&3to] & 5AZFE FHSAUY. ZBA Y FGAEL on Y&
& AAFAE Ao g dFET

AN (pH 1.2) =AM ABF A H7}

AFAN AL AF Fx AF 49 AN 2AL AHESIoH(FIEF 20 g
w2 A4 240 mL/L, pH 1.2), Y155 5 183t £9 10039 4E55S HAAE9T, =&
Ak 918§ 3] 8 942 039 21 =5 9

o1&l fA(pH 680, 2N SlAFo]FAaZ-FA Y 250 mL, 02N FAFUEFA A 118
7 )}

@ F AU ABLE 24 welse] £3 1008 549 3
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A8 10) B A 7H&EAE AAZAE B}
7h 7HEAE M4 Bt
D12Y1 w59 A F77 5 2 B
7FEAE RS e ZAzbe] A Al
27 stlem 40T, HHlsE 70% XA 2
g Aol #AAS ANH mE BESIAT

N

Aol At FAe XS HES Y] Y3t
100g @912 Al pouch Ao A¥ D&
AR AdFE SHsA AT 249

rr

X

AE 1) EEAF AL £ £ /8 VAE £ £ F

7 OREAE Y 4 L wgE B

LEAFE A F 12085 SRR AR Es AR 784, AT 143, TEN 5
7182 284 & RS Fig 12 Ad=uolA #3% Ads FHER wAoH, 93
€ HEE ARE FRAL, VlEEE SR, AR 5 FHdAth A5 o=
TR Ade FE SFAFFA B AFLEALEG T FA AAHAED FF AFE
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Protease &2 & 6844 Elglon F2 A Fd Aidd aRAgA 7
gAHRer F2 oM B/l FRAHIUT. olvtE Protease Aol A= dFTL
Fibrinolytic 4% ZATHE 7129 d7d e Az =,

3 1. Identification of protease activity

. 49 @7 (9)
= LAB Yeast Bacillus sp.

e . : :
¥ & - 4 -
U 6 12 -
g% - 1 48
HAF - 0 -
LR - - 16
7] E+ - 4 4

2 A 95 6 21 68

E, alzgtelAd gefsiAl &4
A S BoFAH

3 2. Identification of lipase activity

24 T (3)

T LAB Yeast Bacillus sp.
I3 - 38 22
"3 F 6 24 11
A - 18 15
4= - 5 36
A7 47 - -
NEF 28 - 14
71 EF 3 4 6

3 Al 277 84 89 104
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2t dEEfas &4

& dFA &Aool ol Utttk tdeo® ALdFAM &

Tl 2% g
on FUAoer AR A2 4 camylase A4S HoFUAH.

Hol B

# 3. Identification of amylase activity

-
o

LAB Yeast Bacillus sp.

RE= : - -
a % . 6 7
S 2 -
= - 5 36
AAF 3 . .
A 4 - 5
7] E+ - 3 3

g A 76 9 14 53

FEXEEI KN |
o® o

e v
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o
o

enzyme &

e HoAFdo. oA

Ax zte=

s TF7F 229 HA.

SESES

=
TF7F gkern 4 @FoAM 283 arnFo] 53] HE &4l

Protease €4S 2Zt= oF Sl Fibrinolytic

3t 4. Identification of fibrinolytic enzyme activity

1=
T LAB Yeast Bacillus sp.
B - 3 -
=2 & - 29 15
R . 6 8
9= - 11 86
AAF . . .
AL - - 7
71 EF - - -
< Al 175 0

< Fig. 5.. Clear zone of Fibrilytic activity >

uh gastey A3
G48184 e DPPHYS ol§3te] 4gstgla, Mom1el 743 #stsict.

it 5. Identification of antioxidant activity
T DPI?H rad.icz'ﬂs R DPl"H rad'ic%lls
scavenging activity (%) scavenging activity (%)
1 C1M8-2 66.85 + 0.41 11 C9M6 39.27 + 0.69
2 CoM8 61.03 + 1.78 12 M8M1 66.44 + 0.64
3 C7M4 63.14 + 1.55 13 MOM1 69.64 + 1.92
4  C8M4 4090 + 1.18 14 KeM1 66.13 + 1.58
5 C8Mb6 38.70 + 1.32 15 KeM2 76.31 + 1.15
6 C8M7 39.88 + 1.92 16 KeM3 75.87 + 0.62
7  COM1 40.62 + 0.73 17 D3M1 59.88 + 0.92
8 CoM3 40.90 + 1.34 18  KA18M1 56.46 + 0.34
9 Co9M4 3739 + 0.82 19  C6M7-2 20.65 + 2.07
10 C9M5 38.39 + 2.04 20 CoM8 61.03 + 1.78
% Ascorbic acid : 20 ng/ml, 38.14 + 0.90
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Aol A$ FE Enterococcus & BT+ Leuconostoc i\—gi ZAEQon Eo|FAE &
Al d Serratia sp. = LF FJAHAG. 71EY] FAAd A FA S OlFE 98% ©]%
o2 FRIFom IR FF A 5% IRIZAE H FF FHFH x= YA

42 T8l F7F &9ol dadhs BAFAT axd e 4§ Fibrinolytic &/40] =
k™ DIN58Y16-19F KAGB23Y16-1 w5+ Bacillus amyloliquefaciens 2 Bacillus megaterium 2}
98%2 FEdE EHAOSM, Protease &40l =AW Cl1Y16-14 2 KAJN29Y16-1-2 Bacillus
subtilis 2 Bacillus amyloliquefaciens subsp. plantarum Z} ZYZ} 98% 9] s AdS HAFATH
Protease®} Fibrinolytic 842 R YW KAGB24Y16-1 I 5+ F=H TTOE AMHE-E = Bacillus
megaterium ¥} 98% ] ’2}%/‘3% HoFQloh, axe] 79 K29Y1#F7F Zygosaccharomyces
rouxii®} FAE 91% =2 7HF 23k e ™, Query Coverage® 93%= okié}oﬁ A2 genusY
#E0°] =t Query Coverage= SAIN FALE7d w2 dF9 4% F7F 42 §48= F
3l AMZze T AFE e & o] nh dbHew 'rr/\]'L:— 97%‘3]’5‘]'Q TFe AFe
2 EREth 1 9 @40 499 KA3Y1# DI12Y1d 5+ ITS gene®] Query coverage”t
stol 714 4] daskih

3t 6. Identification of Lactic acid bacteria

No. Strains Species Cox?eiféz (%) Hor?)Z;ogy
1 C5M1 Enterococcus lactis 97.0 98.0
2 CoM7-1 Enterococcus faecium 98.0 98.0
3 K25M5-2 Enterococcus lactis 97.0 98.0
4 O3M4 Enterococcus faecium 97.0 98.0
5 C4aM3 Enterococcus faecium 97.0 99.0
6 C4aM5 Enterococcus faecium 97.0 99.0
7 C5M4 Enterococcus faecium 98.0 99.0
8 CoM1 Enterococcus faecium 98.0 99.0
9 CoM9 Enterococcus faecium 97.0 99.0
10 C7M1 Enterococcus faecium 98.0 99.0
11 KCGW3M16-1 Leuconostoc mesenteroides 97.0 95.0
12 KCGW4M16-1 Leuconostoc mesenteroides 98.0 96.0
13 KCGW6M16-1 Leuconostoc mesenteroides 98.0 96.0
14 KCGW4Y16-2 Serratia sp. 97.0 95.0
4. SASZATA % 501



3% 7. Identification of

Bacillus sp.

No. Strains Species Cox%?ae;}e,(% ) Horz’;z%ogy
1 C8Y16-11 Bacillus subtilis 99.0 99.0
2 C9Y16-12 Bacillus amyloliquefaciens 98.0 99.0
3 Cl1Y16-14 Bacillus subtilis 99.0 98.0
4 C12Y16-15 Bacillus subtilis 99.0 99.0
5 C13Y16-16 Bacillus subtilis 99.0 99.0
6 Cl14Y16-17 Bacillus subtilis 97.0 98.0
7 C17Y16-20 Bacillus amyloliquefaciens 98.0 97.0
8 DGB52Y16-2  Bacillus methylotrophicus 98.0 98.0
9 DGNb56Y16-1  Bacillus amyloliquefaciens 99.0 95.0
10 DGNb57Y16-1  Bacillus amyloliquefaciens subsp. plantarum 98.0 98.0
11 DJN58Y16-1  Bacillus amyloliquefaciens 99.0 98.0
12 sKAY16-17  Bacillus subtilis 98.0 98.0
13 KAGB23Y16-1 Bacillus megaterium 98.0 98.0
14 KAJN29Y16-1  Bacillus amyloliquefaciens subsp. plantarum 99.0 98.0
15 sKAY16-9 Bacillus licheniformis 98.0 90.0
16 sKAY16-20  Bacillus subtilis 99.0 98.0
17 sKAY16-30  Bacillus subtilis 97.0 99.0
18 Cl1Y16-14 Bacillus subtilis 98.0 99.0
19 C17Y16-20  Bacillus amyloliquefaciens 97.0 97.0
20 CCN25Y16_3  Bacillus licheniformis 98.0 95.0
21 KAGB24Y16-1 Bacillus atrophaeus 99.0 98.0
it 8. Identification of Yeast
No. Strains Species CO\%?;;Z(% ) Hor?oz%ogy
1 K29Y1 Zygosaccharomyces rouxii 93.0 91.0
2 C7Y2 Debaryomyces sp. 77.0 93.0
3 D13Y6 Zygosaccharomyces rouxii 69.0 94.0
4 D12Y5 Candida magnoliae partial 47.0 94.0
5 M7Y9 Zygosaccharomyces rouxii 90.0 95.0
6 K17Y1 Debaryomyces subglobosus 36.0 95.0
7 KA3Y1 Zygosaccharomyces rouxii 59.0 97.0
8 D23Y1 Zygosaccharomyces rouxii 85.0 95.0
9 D12Y1 Saccharomycetales sp. 420 98.0
10 M3Y1 Zygosaccharomyces rouxii strain 41.0 98.0
11 Mé6Y1 Zygosaccharomyces rouxii strain 41.0 98.0
12 M8M1 Zygosaccharomyces rouxii strain 41.0 98.0
13 K9Y3 Pichia subpelliculosa 78.0 98.0
14 K4Y3 Zygosaccharomyces rouxii 98.0 99.0
15 K30Y1 Zygosaccharomyces rouxii 41.0 99.0
16 M3Y2 Zygosaccharomyces rouxii 40.0 99.0
17 K13Y2 Rhodotorula glutinis 37.0 99.0
18 C7M4 Debaryomyces hansenii 34.0 99.0
19 KA18Y7 Candida psychrophila 33.0 99.0
20 K6M3 Zygosaccharomyces rouxii 39.0 100.0
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AL, FAPAAFE ] 7 (SEM)

g3 &4 4 o5 D12Y1T KA3Y19
F7HAR] RS ko] 7HE Az dig AEF
sp. 9} Pichia sp. &2 T3 th

Fig. 6. SEM
3 9. Biochemical property of D12Y1

Carbon source Saccharomyces sp. D12Y1 Saccharomyces cerevisiae FF-8
Control 2 -
Glucose + +

Glycerol - -

2-Keto-gluconate - -
L-Arabinose - -
D-Xylose - -
Adonitol - -
Xylitol - -
Galactose - -
Inositol - +
D-Sorbitol + -
a-Methyl-D-glucoside - -
N-Acetyl-glucosamine - -
Cellobiose - -
Lactose - -
Maltose -
Sucrose +
Trehalose - -
Melezitose - -
Raffinose + +

Hyphae/Pseudohyphae - -

D Used with API 20C AUX kit, 2 + : Positive, - : Negative



3t 10. Biochemical property of KA3Y1

Carbon source Pichia sp. KA3Y1 Pichia angusta
Control 2 -
Glucose + +
Glycerol - +

2-Keto-gluconate - -

L-Arabinose + +
D-Xylose + +
Adonitol + +

Xylitol + +
Galactose - -
Inositol - -
D-Sorbitol + +

a-Methyl-D-glucoside - -

N-Acetyl-glucosamine - -

Cellobiose - +
Lactose - -
Maltose + +
Sucrose + +

Trehalose - +

Melezitose + +

Raffinose + -

Hyphae/Pseudohyphae - -

Y Used with API 20C AUX kit, ? + : Positive, - : Negative

RS9 23 @3l AHgE #FE X 119 2o AzxE 23S oNdn 4
AL EAH S vl 2 37HA] #FE EF HUE ATl M =L @48 B
FATh sHAR 19 494 & HETE 770 1 Fe 9l HA Fott orix B 54
Hoskes #E] YL o g AKo| A=l ATHTh
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3t 11. Study design of starter adding

T ' A&
A
KA3Y1
K29Y1
D12Y1
KA3Y1 + K29Y1
KA3Y1 + D12Y1
K29Y1 + D12Y1
KA3Y1 + K29Y1 + D12Y1

I[N | U || W[~

[ O====Al ]

Fig. 7. Preparation of functional soybean paste
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3t 12. Compared to the characteristics of enhanced fibrinolytic activity paste and commercial

» — D L R PY- L= == uy
T M TEE AR o g BEM gy )
1 A8 48.8 14.1 184 52 249 - -
2 KA3Y1 46.7 174 16.5 6.6 24.5 1.526 2.390
3 K29Y1 484 16.3 18.7 52 24.6 - -
4 D12Y1 51.3 15.3 16.2 4.1 23.2 - -
5 KA3Y1 + K29Y1 48.6 15.3 17.2 49 247 - -
6 KA3Y1 + D12Y1 50.5 13.2 18.8 58 26.7 - -
7 K29Y1 + D12Y1 54.7 13.3 18.7 7.0 27.0 - -
8 KAZY1+H29Y1+HDI12Y1 545 134 17.7 6.7 26.0 - -
9 ]A]' 45.8 13.5 11.3 3.2 15.8 - -
10 OA} 42.6 114 13.9 3.5 18.3 - -
11 SA} 39.2 13.6 12.9 2.8 17.5 - -
12 HA} 43.7 14.0 11.5 52 15.7 - -
13 HCA} 46.6 13.8 12.2 3.3 17.5 1.169 2.178
14 DA} 33.0 144 11.6 4.8 15.7 - -
15 CA} 33.6 13.4 11.2 3.0 154 - -
cH 23/ ge 2=t
ST =l
- SRR 1111111 mrroes
= et -
ol MR LTI
all ERRA R RAARRREY Al LLLRLRELELRRLE

Fig. 9. Compared to the general component of soybean paste

7HA3 100g%, N1 F#12], N2: KA3Y1, N3: K29Y1, N4: D12Y1, N5: KA3Y1 + K29Y1, N6 :
KA3Y1 + D12Y1, N7: K29Y1 + D12Y1, N8: KA3Y1+K29Y1+D12Y1, P1: JA}, P2:
O, P3: SA}, P4: HAL, P5: HCAL, P6: DAL, P7: CAL

ANA3) AF A=z T AL R F FFTE ASF 54 2A

7h A S A

o
Al
o
2
BN
ofo
o\
Ml
tlo
’

it

A g8l 5927 e sn 58 2o 47 of

t #5229 AxA 54 WSS =AYt B4ET Cl7Yie #F7b obvive A

g 2 BESN 959 AUE BolFUo, Histamin 44 FA4E A3 9o
]_

I, gSoZ 4399 DINS8Y16e #F5 HF Adsign. & #5¥ Ao

o o P ob

7Hd =kem waHEe] A#7t e pH @S F
=

]
olgol g ERT. BF AW BL WLTL FF AP AF Ax 1A AL S

506 % M. AlgHA7AD



3t 13. Isolation and identification of Chenggukjang starter

TE T 443 Homology(%)
1 DJN58Y16-1 Bacillus subtilis 98
2 Cl1Y16-14 Bacillus subtilis 97
3 C12Y16-15 Bacillus subtilis 99
4 KAJN29Y16-1 Bacillus subtilis 97
5 KAGB24Y16-1 Bacillus sp. 99
6 DGB51Y16-1 Bacillus sp. 98
7 C17Y16-20 Bacillus amyloliquefacieus 97
8 KAGB23Y16-1 Bacillus megaterium 98
it 14. Characteristic of Chenggukjang starter (71 : 48hr)

T iR’ opv| =B A 4 (mg %) ¥y-PGA A5+

1 DJN58Y16-1 488.64 ++

2 C11Y16-14 367.31 ++

3 C12Y16-15 240.78 +

4 KAJN29Y16-1 384.40 +++

5 KAGB24Y16-1 347.87 ++

6 DGB51Y16-1 198.81 +

7 C17Y16-20 418.53 +++

8 KAGB23Y16-1 268.26 +

9 AR F AT (TAL 570.91 +4++

Fig. 10. Fibrinolytic activity of strains

D), HHET), H(AX)

Fig. 11. Preparation of Chenggukjang
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3t 15. General composition of soybean cultivars

(100g7)

TE w3ET Ti(g) U@ =A(g E3Iw(g) £HT(g) Kmg)  pH
1 o} 5573 20.78 1.44 2.39 1027 40560  8.99
2 Sk 5834 2095 0.96 2.97 1010 46827  8.02
3 o 5227 2228 0.06 2.87 1037 61246  7.35
4 o ¢ 4612 22.62 0.13 291 11.87 66292  7.62
5 4t 4764 2366 0.09 3.06 1046 81015  6.19
6 e 2 4350 2242 0.05 3.55 1396 70243  6.14
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3t 16. Free amino acids and amino nitrogen of soybean cultivars

2a9E FER oger mw wg gw AR u%
CYS 0259 0232 0233 0312 0343 0283

MET 0230 0235 0199 0280 0284  0.245

ASP 2267 2082 2225 2394 2653 2324

THR 0780 0718 0770  0.851 0951  0.860

SER 0989 0890 0983 1079 1218  1.097

GLU 3332 3248 3471 3641 4234  3.667

GLY 0817 0763 0818 088  1.002 0901

ALA 0867 0850 0947 0957  1.035  0.936

o} u] 3= AH(%) VAL 0803 0760 0826 0875 0973  0.864
I-LE 0780 0704 0773 0828 0924 0814

LEU 1576 1462 1578 1655  1.836  1.606

TYR 0705 0549 0658 0725 0783  0.672

PHE 1.098  1.071 1.084 1146 1221  1.037

LYS 1227 1208 1291 1.347 1492 1290

HIS 0508 0464 0545 0567 0638  0.557

ARG 1106 1186 1299 1402 1621 1438

PRO 1.021 0960 1148 1080 1189  1.180

obr| =B} A 4 (mg %) - 373.67 28175 247.69 21725  136.48 76.68

508 % M. Atz



O] = Ef E & (mg%)

a0 1 -
30 17
300 {7
30
w7
#e 150 17
mEE 100
50 -

3t
tot
i
=3
nlo
2
rio
s
s
m
okt

>
et
.
e
ol
N
il
o
olo
e
o
olo
M
N
o2
BN
()
fo
hinkcs

daxE

d, ol 37 e TS AASIAL 400 L2 2AY-AS Fote] o wigxd gHEA
o T FE d-8s 1A FF 2F(D12Y1, KA3YN)SE d9x wix 20e 71&E o
TA3] wEt 3% Glucose, 1.5% yeast extract, 1.5% beef extract, 1.5% casein peptone, 1%
soy peptone, 0.1% K,HPOi 01% KH:POs 0.05% MgSOs7H,OZ HA3tA T w1
500 L & 400L ¥i%k), 0.5~1 vvm 7], 80rpm ¥k, AXA|(530F) FHoZ At I
2 2ExE 32Co|aL, AHgdA & 2t pH LS EZ e sk widde] ddFezs
T3 D12Y1S HFTHoE Adste] o A4S APt ditstddo] 43 MIM1 9]
HZA wjA 2712 3% Glucose, 1.0% yeast extract, 1.0% beef extract, 0.5% casein peptone,
0.5% soy peptone, 0.1% KoHPO,, 0.1% KH.POs 0.05% MgSOs7HOZ A3t A
TE 37C #3 pHe 67 o|3ith

3£ 17. The growth of strains with ion adding

I o] &= 7} 2 AT (cfu/ml)
e (W/V%) 0 0.05 0.1 0.15 0.2
K>HPO, 3.2x10° 4.9x10° 4.8x10° 5.3x10’
D12Y1 KH,PO, 3.1x10°9 3.3x10° 4.8x10° 4.9x10° 5.1x10’
MgSO47H,0 3.9x10° 4.0x10° 4.4x10° 4.3x10’
K>HPO, 1.2x10’ 1.9x10’ 1.9x10’ 1.7x10’
KA3Y1 KH,PO, 1.2x10’ 1.7x10’ 2.1x10° 1.9x10’ 2.0x10’
MgSO47H,0 2.9x10° 2.8x10° 2.9x10 2.5%10




3t 18. The growth of strains with temperature

A (cfu/ml)

o+
24°C 28 32 40
D12Y1 2.1x10’ 3.2x10’ 4.5x10° 2.9x10’ 7.8x10°
KA3Y1 1.7x10° 2.6x10° 2.9x10° 1.3x10° 2.3x10°
3 19. Optimum culture condion of D12Y1 (< : 500 L)
w A =4 wloF =4 5 A

3% glucose

1.5% yeast extract

oFkH 1] .
1.5% beef extract HH - ;400 L
57l .05 ~1
1.5% casein peptone :Hl %0 vvm HjekAdo] Ao g 53l
EVA -1 rpm
1.5% soy peptone P 32°Cp D12Y1 5 At

0.1 % K:HPO,
0.1% KHyPO,
0.05% MgSO47H,0

3

H: 23 38

(=Y
N

Time course of culture in scale-up(400L)

process
11
—m— M3 2 (log CFU)
+ 10 —e—pH
a 9 F
g 8}
(73
_8‘ 7
6
: T\\‘_/"
4 '} 1 I 'l L 1

0 6 12 18 24 30 36

Culture time(Hrs)

Fig. 13. Time course of culture of D12Y1
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3t 20. The growth of MIM1 according to beef extract concentration.

B (cfu/ml)

z5
0 0.5 1.0 15 2.0
M9M1 6.3x10° 2.2x10° 8.6x10° 8.3x10° 7.9x10°
it 21. The growth of M9M1 according to casein peptone concentration.
B (cfu/ml)
&5
0 0.5 1.0 15 2.0
M9M1 8.5x10° 1.2x10° 3.5x10° 43x10° 5.1x10°
3t 22. The growth of MI9MI1 according to soy peptone concentration.
B (cfu/ml)
o
0 0.5 1.0 15 2.0
M9M1 7.1x10° 2.4x10° 4.6x10° 5.1x10° 5.2x10°

3t 23. The growth of MIM1 with ion adding

SR P A (cfu/ml)
Eic
(W/V%) 0 0.05 0.1 0.15 0.2
K>HPO, 3.9x10° 5.0x10° 5.7x10° 5.8x10° 5.9x10°
M9M1 KH,PO,4 4.4x10° 42x10° 45x10° 43x10° 5.1x10°
MgSO7H,O  4.2x10° 5.2x10° 5.6x10° 6.3x10° 9.1x10°
it 24. The growth of MI9M1 with temperature
AT (cfu/ml)
Rl
33°C 35 37 39 41
M9M1 4.7x10° 6.5x10° 8.7x10° 7.8x10° 2.9x10°
4, SMEATA I 511



EF 32| 4= OjX|= pHe| S
11.0

i 5.5

10.0

9.0

8.0

log cfu, pH

7.0

0 6 12 18 24 30
Culture time(Hrs)

Fig. 14. Optimum pH of M9M1

3 25. Optimum culture condion of M9M1 (&< : 250 mL)

=
02
"
Y

A 24

3% glucose
1.0% yeast extract
1.0% beef extract

0.5% casein peptone
pep W% ¢ 37T
0.5% soy peptone A2 PH : 6.7
= . .

0.1 % KHPO,
0.1% KH,PO,
0.05% MgSO47H,0

D12Y19] 3F&8 =75 el 66.7%2 *@%% ‘;—l 8 &S YEH o A 5 534
QA A & i

Hl g AT S
=] = ol ==Y
T = AEY % A) 5] 2=0 ARz CEES
o9l AFE 45x10°/ml 75x10°/ml 25x10"/ml 4x10'/g
66.7%

Z A#F5F 36x10°/8L  3x10°/400L  2.5x10°/10L  2x10"°/5KG

512 % M. Algeizznt



N3E 5 F8& E2Y WFPIAA +5

g 2] S 298 F3 ApeY1 gene©| B. subtilis AprE8 gene®} 96% {+AH3
o] A&S FRISHAI, F 1570bp, CDS 1047bp= ©]Fo1A 02 H, RBS(Ribosome Binding Site)

skolat At obmie4tko] S 34970 H7)E 38kDa AEE A=Atk ApeYl gened T-4)
B A T oig@BL2)ol @2 AS A A

Kpn 1(434)
LagZ 3Kb

Smal(436) -
Hind 111 (448)) " — —
Amp-. Bt (@s2)” 1Kb
yT&A Bam HI (458) -
272809 Xba 1 (466)
Sal 1(472)
Pst1(482) ApeYl

HindIll (490)

Fig.

15. Gene cloning vector Fig. 16. C11Y16-4 ApeY1 gene

10 20 30 a0 50 &0 70 80
C110-apaE-14_aprEF Fa] 15
0997813, 1 CCCCATC TR e TCTTTOCT o0 E CARTOT TCATC TR T T TCTTEC e CCTETCARTARTTTTTTCATHMIC AT 80
Majority TOTGTGACGTITCTTTTTCAGGTTGCTTTTCTGRTEATGC TTTTGAAGATTTTCAGGETEAGCTATCCTTTGTTCATS
%0 100 110 120 130 140 150 160
C11N-eprE-14 sprEF CHCPTEACHGEEToACT T %2
D0997813.1 g it i be—- 155
Majority CGGATTCAACATOOGGGTCATTTCCAGGATTTTTTTGGACATC AGTT TG CTEGCCACTCAGGAGCATTTEGTC TEGAGS
1 GT T TAGCGCTGCT  GLTCCGGCAA GTGAGGAGT
CGCCATGGAL AAGCACCGTA  AGTGCCTCCA GG CLLN-aprE-13_aprEF DT A AT
DQ997813.1 i {CTTTTTC] it
401 GGATGGA ACLLL"G’GIQEQGC\.% CACAT G Majority GCCTGCTTCTTTTTAGTATTATTGTGCATTTGCTTGTGTGTITTTTC GTT CTTTTCTGTAGT GGARATAGTTTTTTCL
= M , 250 260 270 280 200 300 310 220
C11N-apiE-14_aprEF
0997813, 1
Mejority
330 320 350
C11n-aprE-14_apre RAETTCRARTCCT I TR e R
D2987813.1 e
Majority TOTICCBTC TATTTOAGTAGTTTE CCTOGATG T TTTTAAGTAAGTC TACTETGAGTTTTTTTAGGAGGTGTGETTTE:
410 20 430 P 450 160 a0 480
C11N-aprE-14_aprEF ﬁEEM ToC ofr-JFTaag RGTECCAC CRoGARSTETC] 405
10997813.1 tialrrodheTaT il m:rmmsrmm':m: i APPAEENENEE BT
Majority GIGTGAT: TBTCAGATCAAGCTTGTTGTTTGCTTAAC CTTARTCTTTAGBATGGEGTICTTTGACATET
490 s00 510 520 530 540 550 560
CLLN-apzE~-1d_sprEF MTGPATACGCCAGCARCCATC TR TCARGCTCAGAAC JToCT-—-=- -~ Tk AR TAA :mE 469
DO397813.1 [ual G|~ GATCA-SCTTGTTGTTTGCGTTALL GTTAATCTTTACEAT GGCGTTOAGCAR 545
Hejority TIGTGCTGTTGCCOACCTAGCOET TATTTTGTCO60TTTAAGCCOACTOTGABTOCCTTGARTTIC

C11N-aprE-14_aprEF

D2397813.1
Hejority GGGACGAACAAGGATTTTGITTLT GGTICAACGSE CATTTCGOTETOTTGACGEECTTTATCAA
550 560 70 650 590 700 710 720
C11N-aprE-14_aprEF b n i Haaf GGCTTTATCAAL
D099TB13.1 Re i fal A u Y
1451 TTATGCGAAA Majority

ACTCCCC  TCGCCTCTCT Cl1N-aprE-14_aprEF [

TCATITCA  GAAAAAGGGA Pe997813.1

Fig. 17. C11Y16-4 fibrinolytic enzyme Fig. 18. Gene alignment of ApeY1 and
ApeY1 gene, complete cds ApeE8 gene

A1 6) AFGHAAA FFTol& LELS AL
7h daAAE #F A

Wl 9 AuEa s B0 S48 CONS F52 AEAow Awsie] ALl
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3t 27. Identification of strains for the manufacture of fermented source.

S e “T(*/})l‘:“ SE
A

1 CCN25-5 Bacillus licheniformis 95 it

2 CCN27-15 Bacillus subtilis 94 A, 2 s
3 JGW3T16-1 Lactobacillus sakei 96 A2, 2dAE
4 JGW6T16-1 Leuconostoc citreum 97 AATE, YA
5 KCGW6M16-1  Leuconostoc mesenteroides 9 X7 5

6 J3B16-3 Bacillus amyloliquefaciens 9% BAs AAFAAF X

i} 2R4R4Es A4 2 AR &

S As AREABAe] 1 $EAY CONBEFE H7he (L Wolan Fdg
Az F ALRAME g F ABPIL PEPE AKE NG @ A3} 447 A F
ME A%Esl ABmFdel M) o 160% F/HSHAT ARE Ande] vs) gl o
571 37HES @ 5 ATk ALY A%Es 5E AF FgROY AL Teshel
A goelds A3 Agsd.

3£ 28. Effect of aging on MFI

0A]ZF 24X ZF 48 A7+
=)
T WHgias Algerd wEgas ATy wEgiss AT
Ax 72.5+3.4 76.8+2.1 1833434  116.9+2.8  205.5+35 145.8+2.9

e Ak 67.9+1.8 65.842.7 157.9+¢1.2  104.9+12  1875+26 168.5+3.1
= 81.8+3.9 88.7+3.2 202.4+2.5 164.9+2.6 278.7+3.8 202.5+3.6

514 & M, AlEAT7 AT}



3 29. Effect of aging on hardness

. 0A] %+ 24 7F 48A] 7k
- WEgas AgeRd  waass ABgd wEAs ABgd
Ax 24300+854 23700+487 14500+580 20450+745  8950+698 15260+581
rohe] 4k 27533680 26900+847 15750+654 22415+610 9800+714 16524+625
ANE 21350+770 20580+668 12560+548 19570+647  7850+690 12240£665

re
o
N
(@)
=

Wato] FaPsA
(@), 30-45A41(12), 45°173(4),

L FUE Mg £= Hets 7|3
e Hzg

£

HEE HES

uzs uES

| ] [ 4]
Hooo
oo om O

| 4
]

Fig. 22. Measurement of hardness Fig. 23. Prototype of fermented source

AR 7) EF ATEA AAF A=
7). AdA Az 23 g3y

T3 A AAFE AF] AFES nAEAZE Y 20 2 AAS} $HE 7] F=3
AR #F DI2Y1, 1ZT C9Y16, F-AHF MOM1 3% 9 nAEAS AL&3tgdTh. ZF n A EA)
359 AAe 747t HAHstE v 2 5Ty FAREA 2 vMEE IS AMEES
o EF ATFA AAES F FF 10kgo 22X FYI H&EZ 15x107/g 9o T WFFES
EAS=E 72 nAEAE A2 AEY 34 38t AxSFAT 4 a5 Ax 210 ¥

3% & AdA 2A4L v 2o



3t 30. Manufacturing conditions of the probiotic strains D12Y1.

Hj ok Wi =] 2 (w/v %)

vk =4

sARSA B Z”A =4

3% glucose

1% yeast extract
1% casein peptone
1% soy peptone
0.1% K;HPO4
0.1% KH2PO,4

0.05% MgSO; -

7HO

vj k¥ 5] . 400L
%7] : 0.5~1 vvm

o

W /F : 80rpm
<% 32T
pH : 5‘_;.% My

Malto dextrin 0.4Kg

Skim milk
ISP
Trehalose
Tw 80
Tap water

0.3Kg
0.3Kg
2Kg
10ml
10L

3t 31. Manufacturing conditions of the probiotic strains C9Y16.

vk Wi =] 2 (w/v %)

vk =4

THARSA 9

3% glucose

1% yeast extract

1% casein peptone
1% ISP

0.5%
0.1%
0.1%

0.05% MgSO,; -

Soluble starch
KoHPO4
KH,PO4

7H,O

WHF 30 RPM
HEH 2%

Malto dextrin

Skim milk
ISP
Trehalose
Tw 80

Tap water

0.4Kg
0.3Kg
0.3Kg

10ml
10L

3t 32. Manufacturing conditions of the probiotic strains M9MI.

e

Hi A 2 (w/v %)

IR e

TARSA % YA =4

3% glucose

1% yeast extract

1% beef extract

0.5%
0.5%
0.1%
0.1%

0.05% MgSO; -

casein peptone
soy peptone
K>oHPO,
KH2PO,

7H,O

W R 23] 400L
71 8l
W &% 37T
pH 675

Y 30 RPM
HEH 2%

Malto dextrin

Skim milk
ISP
Trehalose
Tw 80

Tap water

0.4Kg
0.3Kg
0.3Kg

10ml
10L

516 = II. AlEHATZADt



333. Manufacturing conditions of the 3 probiotic strains(10 Kg, 1.5x10'"/g).

97w BgA] AR A A HFS A7 = &3 ATA Aas
(cfu/g) (8) (cfu/g)
D12Y1 49 x 10" 102 5 x 10°
C9Y16-12 15 x 10" 333 5 x 10°
M9M1 55 x 10" 91 5 x 10°
Dried corn starch - 9,474
A 10,000 1.5 x 10"/¢g
L el AN A g TE
3 AFAE AFYH 3A17F =EA|E 48.6%2] Fsd AES EANS HAFET
ol 3% 9 dF9 AEEAo] 433 MY viMIEE e uAEA] JMEE Ui
EAo] A vehd AoZA A AFFAA A 9 A AES HAEES F
T2 8 £ JS Aoz U £ . 3F vAEL £ AAAE 1% sEE 2 JE
2 Ago] dEAZl £ oxgalle]l 2+ZF 0%, 0.05%, 0.1%, 0.3%, 05% 2 FH7l¥ YM-agar,
PDA-agar, MRS-agar B Ao =23}l 48A1F B¢t vidst & {9 A& Ad A
3}

= AL WEHEAHS BFsdY. £ AdAe FEatel Hrkd 24 B Al
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pH 6.80, 2N
Aol zZtE Al 250 mL, 02N FASIUGESF A9 118 mL/L)S ARS8t #Z&ki.
T AAAE 10% TEE JAFFH §do] FU & FY ATET 210S 1Hsto &
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3t 34. Stability of strains at artificial gastric juice

) ‘371‘—?(CFU/G)
Ll e % At A (%)
D12Y1 5.0x10° 2.4x10° 48
C9Y16 5.0x10° 1.8x10’ 36
MoM1 5.0x10° 3.1x10° 62
Total 1.5x10" 7.3x10° 48.6
3t 35. Stability of strains at artificial bile
B Oxgall A7} &%
0.05 0.1 0.3 0.5
A +<7(CFU/G) 5.0x10° 4.8x10° 4.6x10° 4.3x10°
D12Y1 AEE(%) 100 96 92 86
A4+ (CFU/G) 4.5x10’ 4.0x10° 2.1x10’° 1.9x10’
C9Y16 AEL(% 90 80 42 38
A T+<=(CFU/G 5.0x10° 5.0x10° 5.0x10° 4.9x10°
M9M1 AEE(% 100 100 100 98
Total A T4(CFU/G 1.45x10" 1.38x10" 1.17x10" 1.11x10"
AEE(% 96.6 92.0 78.0 74.0
3t 36. Stability of strains at artificial intestinal
HAZE A7t (min) ¥ A <5(CFU/ml)
TE HJ%(CS /ji 5 20 40 60 80
D12Y1 5x10° 4.9x107 5x10° 5x10° 5x10° 5x10°
C9Y16 5x10° 5.1x10 5x10° 5x10° 5x10° 5x10°
MOM1 5x10° 45x10" 5x10° 5x10° 5x10° 5x10°
Total 1.5x10 1.45x10°  1.5x10° 1.5x10° 1.5x10° 1.5x10°
EEE(%) 9.7 100 100 100 100

of. A 7EEAE A

FAAoE dukA A
T B A E rAE AdAe A
BE G FEA AL Fz3 A
H &R Saccharomyces sp. D12Y1, Lzt
faecium MOM1 € 5 AZHA|e] A FFA o

71EAE ZAA RA5AH ARE

FH AR gl BARA o

IS G

A%E vehped)
srEd, ol 3
A stk ol A

Bacillus subtilis C9Y16, Ak Enterococcus

a
N
- —
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3 37. Stability of 3 strains at acceleration test.

= AE 7170t (Week) ® A 5(CFU/g)

- 0 2 4 6 8
D12Y1 5x10° 41x10° 3.5x10° 3.2x10° 2.9x10°
C9Y16 5x10° 3.3x10° 2.1x10° 1.7x10° 1.4x10°
M9M1 5x10° 49x10° 4.6x10° 45%10° 41x10°
Total 1.5x10" 1.23x10" 1.02x10" 9.4x10° 8.4x10°

AES 82.0 68.0 62.7 56.0

Ad 8) 7154 E5E ol4F HBE ARAE
7. 3277 Az AN

dAgs 12 EFE o8] IS A=xs)

gkl A= FI1E Axshe dAIE AASA-

1) =571 & AAFHEA 1% 71F)
<Al 2> Y(7H7)80g, F=Z7HF 20g, HE100g, A ®100g, A &100g
<= WH>

O =20 wWH d's Yol ad4u7 H=5 1% et

@ el 225 Bo7ty 17 Aol

@ 39 ¥=S A3 5 180TE dEF 284 ¥ 51

fu

g8 ol
Fig. 24. Processing of Chengguk cookies
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A& 9 78 TF ¢HAP A3tE A ZEA AL H AT 54 4
7y, ZRA AT
H3Y, FZE3SA|(TH: Trehalose), T3 #(MD: maltodextrin), (SM: skim milk), (ISP:
isolated soy protein)& °]&3to] & 5T FE FHsIAY. LAY FGaEL ov] V&
g ALV o2 dEe AT ZEAS AR AR XRAE go=E AAst=d 1A
o ik Atolddl e vlnY A= W HEE 585 Ao] zeta-potential 1 H] &S A3}
2 adE dArtele] 1Y Ee HEY HErl Ha vy ARk o R + e - Hekeh #
Alglol zeta-potential®] Huijglo] 45 YA whdgo] A FAH o
of, zeta-potential®] Hulgto] FoldFE JAZY S ¢ HAAgo] IHT 5 U
zeta-potential®] 4] Z¥= wlolaZ a3t @ WA EAY BFFA Ao ArHdY 9o
AdqMe aaAle S8t #e &3x 545 dedo] vAE
iAo T4 pHOl Aol E=getd AARE F4Hdo] Fobd w2 &el: 54& JEd
A 8EHERE A8 AARAY o]8HQ WEAT A4S BgeH Bt Ut
dot. BEE AaAe] FerRo 389 AgAdr e FEA Asol FAstAeH AR A

e FE Aol At ¥ F2 AR dFHUT

K

=2

el

b=
>
EORRT

s || oA || ZBA &9 | |[sEdx 4
AE= wg || AL A =4
3t 38. The study design of coating of D12Y1

T3 297 24 4YT 259 E3u
1 H| 51 &) TH ©=
2 MD MD:TH(1:1)
3 SM SM:TH(1:1)
4 ISP ISP:TH(1:1)
5 MD:SM:ISP MD:SM:ISP:TH (4:3:3:1)

TH : Trehalose(F Z2E 3 A]), MD : maltodextrin(tt3#]), SM : skim milk(Th# 2),
ISP : isolated soy protein(%H2] )



3t 39. The SEM of coatings

T

1. Control
GEAY

2. MD

4. ISP

5. MD:SM:ISP

Zeta-potential at various pH

E --k-pH|AY
3 s —8—2.MD
%.-l“ ——3.5M
i ——a.IsP
A5 —#— 5.Mix

-23
pH2 pH4 pHE pH8 pH10

Fig. 26. Comparison of zeta-potential
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 AFA(pH 1.2) 2ANA ] A A H7t
HlR WAEAAY B Ade dF9 2 =F A & AEFE 1/10 o5t
o2 fHaElon, :'FJXMH 49 Wakd A pel

3t 40. Stability of strains at artificial gastric juice

o X A #4+(CFU/ml)
- - we A 0e = oF4 A (%)
1 H| Z E) 45x10" 41x10" 9.1
2 MD 43x10" 9.3x10" 21.6
3 SM 4.7x10" 1.5x10" 31.9
4 ISP 4.9x10" 1.7x10" 34.7
5 MIX 4.9x10" 2.1x10" 428

6.8) ZAIN A7) 824 B
ERELIETE B ES kS

3 o oz BE AFE oF 10% FEoIYor W 208 ATARE

£ 100% 8% 54 JeRNlth pH 689 ) 24014 HaRAR G FAHAE) §EEA o]
A7 Fo] A A9 A% A Bl =
I A% B

4@%0@1 vholaz =% mABAY A
mAEAE FHE A& §EEoRA A8 AT
% /\_Q_E C’:ﬂ:rLE]'

%0, r°\‘

3t 41. Stability of strains at artificial gastric bile
HAZA1 7 (min) ¥ A 5(CFU/ml)

e A A Ee 0 20 40 60 80
1 ®=HY 4.5x10" 45x10"  45x10"°  45x10"  45x10"°  4.5x10"
2 MD 4.3x10" 54x10° 43x10"°  43x10"  43x10"  4.3x10"
3 SM 4.7x10" 57x10°  4.7x10"  4.7x10"°  4.7x10"  4.7x10"
4 ISP 4.9x10" 48x10° 49x10"  49x10"°  4.9x10"  4.9x10"
5 MIX 4.9x10" 55x10°  4.9x10"  4.9x10"°  4.9x10"  4.9x10"

¥ 10) AFA AEAD 234 B
7. HAE A B
A 2ANA vlolazagE MYEAE W=y AR ok AN
AstArh. B AL AHEE VABAET TRt DAl AEAE oA
£ AFH B A z:ﬂ_*oL Qled AFY-1 9 5 A A Y
=

& 54 Ad Ae=zA rlol= g AAY] Fgels ol¥d DI2Y1l o
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ANaHE Als
0 2 4 6 8
1 H) 5 E) 4.5x10" 2.5x10" 2.2x10" 1.3x10" 5.1x10"
2 MD 4.3x10" 3.2x10" 2.3x10" 1.7x10" 8.3x10"
3 SM 4.7x10" 3.1x10" 2.8x10" 2.1x10" 9.7x10"
4 ISP 4.9x10" 2.9x10" 2.0x10" 1.9x10" 8.9x10"
5 MIX 4.9x10" 3.3x10" 2.4x10" 1.8x10" 1.0x10"
4. § 2

o] 3t ﬁ%ﬁ%—(mzw T 3F)E o83t 7]

A

ey, F FE "E A=A -‘—ET*J—S— 3 %%Ol 7+ -‘%—’F’é}%i‘:‘r.

4) D12Y1 5 A& 1A #F 2% Pikstdgdo] 58 dF MIM1Y dhZu S-S
A% o, Aadd wjA] B vEdae] g mE L—r«1 A5 HAE 23 DI2Y19]
735 3% glucose, 1.5% yeast extract, 1.5% beef extract, 1.5% casein peptone, 1.5% soy
peptone, 0.1 % KHPO,, 0.1% KHoPO, 0.05% MgSO,7H O FHZ o] A5S HoAFo
H HAH2EE 32Ttk MIMLL2 3% glucose, 1.0% yeast extract, 1.0% beef extract,
0.5% casein peptone, 0.5% soy peptone, 0.1 % KoHPO, 0.1% KHoPO, 0.05% MgSO,7HO

oAx HHo H5& HAFon HHLEE 37T

5 fFE&Ede AL AAS gy A8 A 75 dALHEE FAAE =
gote] Aol Adstia #d FAAe] AFEAE st e #
gt A3} B. subtilis AprE8 gene™} 96% FAHI AATH

Ask B MAERIAY kM HAL SAskel A 2 PR By

g Awstn o FF/F AHE S AxsArh Az o222

25 JhgEtal BldE F]) @90 anEd 2 AR HEs 5=
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= o AT FS/HES ¢ F AAJTh ALY Af=9)
5 vt Ao} AR HF AAA
7) &3 AAl AAFE Zﬂ%}‘ﬂ] AHEE P EA2E w20 2 AA8) %@% 7] +5¢ &R
o DI2Y1, A& QIY16, fakt MOMI 3%2] tAEAS A3l AlAIES 7fEstith
A TFE ol &3 JMEES FHESV] A AL a7 HorE A=A
I o]E o] g3 WAL tue AT Y HAIEE

A
9) &itsl 1A TFE o83t AFRI HIUIFE o83 A AF OM *%4 7%k A
2 -

=W 255 HATE AT VIR EE 2AREY AAF A
10) & oF AAQ M s Al AitelA BREHa ;‘OHHOHH SEHC] F2 =
BAE Adsla 29E 779 As SAS 4T 23 JdTAgelA tHA o] HAH
of Bla] 5u) F7FstAar, Aol el &2 A" L3 4= UEldY
11) D12Y1 @59 ATAE MEste A A9 LS HESH] st 7H&5A1R <
B B A A AL 54 INE FASE AAY 1t A" 2FE yE
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Wi gee 2 2= 9gth
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