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{ SUMMARY )

| A=WE | D-02

O Development of high value-added functional european phyto salt substitute of
salicornia hydrolysates fermentation

O Development of soy sauce substitute, ‘no salt added’ , salicronia fermented
products

(O Development of high value-added functional European sauce of salicronia
fermented products

Purpose& (O Optimization of the process of functional sauce production of salicronia
Contents
fermented products
(O Preclinical study to verification of safety and functionality of the salicornia
fermented products
(O Production of sauce for Westerners taste of European sauce
O Elucidation of bio-active components and physiological functions of salicornia
and its microbial fermented products
O Quantitative and qualitative analysis of salicornia fermentation product increasing
the amount of glutamate and aspartate by HPLC and kit methods
(O Verification of anti-oxidation, anti-diabetes, whitening activity, total polyphenol
and flavonoides effects through salicronia hydrolysates fermentated products
(O Three products of salicornia fermented functional sauce are developed jointly
with the GB Foods and Unilever R&D institute
O Development sauce of fermentation process that does not use of food additives
using the lactie acid bacteria and Corynebacterium glutamicum
(O Quantitative and qualitative analysis of bio-active component of salicornia
hydrolysates with treated acid and alkali degradation products by HPLC and UV
spectrum
Results O Selection of 3 strain(Bacilius subtilis subsp. subtilis, Bacillus stratosphericus,

Halobacillus salinus) are based on the high bio-active and effective component
contents. It coms from 91 strain, Salicornia and salt pond isolates, can grow well
halophilic condition

O Domestic scientific journal(non-SCI, 3), academic conference(3), patent
application(3)

O In the observation of inhibition of colon cancer using the AOM [/ DSS model,
crushed Salicornia europaea showed the inhibitary effects on large size polyps
(more than 4mm) suspected to be carcinoma, and the fermented Salicornia also
showed significant inhibition. Therefore, we confirmed the inhibitory effect on
the colorectal cancer of the Salicornia europaea. Followed by anti-cancer
experiment, analysis of intestinal microbiome was performed. Salicornia europaea
was found to increase intestinal flora diversity.

O In order to investigate the functional compounds via microbial fermentation of
salicornia extract extracted from Salicornia europaeaAPSE), Bacillus velezensis K26




was isolated from the domestic traditional fermented food as functional microbial
strain for targeted functions (anti-diabetic and anti-inflammatory activities). The
a —glucosidase inhibitory (AGID) activity of B velezensis K26 was in vitro
determined to be 75.5%. The optimization of culture media for the increase of
AGI activity by B velezensis K26 resulted tob be 83%. The
UPLC-ESI-Q-TOF-MS analysis of the extract showed the peak to be identified as
1-deoxynojirimycin(DNJ).

O As the results of analysis of useful and nutritional components of the
PSE-fermented products, the salicornia extract fermented by B velezensis K26
(P-K26) increased the decomposition of dietary fibers and production ratio of
crude proteins compared to other samples (PSY-K26).

O In order to evaluate the biological activities of PSE-fermented products by B
velezensis K26, the anti-diabetic and anti-inflammatory activities were
investigated. Cytotoxicity analysis of PSE-fermented products for 3T3-L1
pre-adipocytes exhibited that the 1/20-fold diluted samples showed the relatively
low cytotoxicity, whereas the cell viability was less that 50% in the cases of
over 1/10-fold diluted samples. The adipogenesis assay resulted in that the
salicornia extract fermented by B velezensis K26 (P+K26 sample) relatiely
inhibited lipid accumulation compared to other samples including SY+K26,
PSY+K?26, thus considering the PSE-fermented products to be effective against
diabetes (or obesity). After evaluating the effects of the PSE-fermented products
by B. velezensis K26 on RAW 264.7 murine macrophages, the LPS-induced IL-6
and TNF-« were down-regulated in the PSE-fermented products by A
velezensis K26, thus suggesting that the PSE-fermented products could
considered to have anti-inflammatory effects. Based on the above results, two
research articles have been published in the international SCI journal

(O Technology development and commercialization of ‘no salt added’ , salicornia
fermented products

O Based on the anti-oxidation, anti-thrombosis, anii-inflammation, colon cancer
suppression, interrogenital change basis food source development

O Development of European sauce and export commercialization into the Europe

Expected market
Contribution  |O Development of low-sodium salt sauce supplement shortcoming of say sauce and
export Japan and global market
(O Participation of domestic and foreign food exhibition and promotion by the
website operation
(O Promotion of products using a variety of bio-active study and SCI journal
(O Commercialization by unique patant and technology
Keywords No Salt-Added European Sauce| Hydrolysate Fermentation |Functional sauce

Sauce
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() FATAFoI @, AulAgo] Aushe JRAIE, Ax, BRA 5o AT E= FEH7}
B)e AAT AFOE, G2/ APE VT £ U= ARL AAT HES 2B
Y. auAEY AZd tE BAle]l wolwA HENE THAAAE o=
Aol S A S s ARS W AFFL 35T gon s Fi FRYRe
2R oot a0l Pl WA BA/AE AFE B 45T A%

@ A =05 AF HE A
AN2ES At 4F A2V B 2UAE AoloA Arleln T2 WAz st
5o AxE Azstel BA HT FHo ZrET G, Fae A4 Bol
ATEE 7] ARSEA, AFAAEES A G FYL hno FRE F7}

HAE | Qo] MEFA) BIE | ofA - 2 EGk 2 BRI [ 52(PICY) B | £El(Mon)
WA | 5= WA | &= R | FAd= 2k | oletz]o}
AE | ETI5 R AE | @ wueERs) AR | FRiinaeek) AP | 2922

- 7k | 50081t 8.308%) 72| 23,0812 (3.621%) E 1 _[Imond oreed ]H, T

3 5% 54 = :fi‘“llﬁ b, b
100%... ‘ ' e
- STE, A AEes te ARsl Whiel &5 L ER
e s EuAE de : wh 2§ ddA
B 8o me 20ls Al ol #%71ol
e — cE23eA A7 Hed zn

120“714 /Jr}q,a f}o} '*‘jjﬁ ol 5 ‘ | olglojolH 4]
o4 2l7] ?A_”} o o] A H;‘ 25l o 49
B aTSTEFANER A BANNE AGRY HBR

() AsMa T} AE
F= W AL JVHAFS A, 55, &2 T TR 2ok 7hEA Fell A
F7Veke FAlolH, IFA A Il 917e ofdo] & 312 A FolA wo] ZolE

A+
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8IS | VHE 2] i(Napoling) BIAE | aHEEl(Hartley) BRI | oFF(Yazoo) Hile | 2 ulRibena)

WA | 9= 2 | 9= W | 9% 2 WA | 3=
ol ¥N B EZRIEELE] EREEEEER)
AE ﬁ? 5;‘-::;:) A ;—;isg:i Zﬂji]” ) s (Strawberry Mikshake) | @ackcurant Squash)
V2 | £1.85 (2,6859) ; 1 |0 SE ( ;%) ’ 74| £L00 (L4523) 7F | £2.46 (3.571%)
7 : ; 7] .50 (7 = -
® & = i Rberg |2
-dg, A3 ATYR
4 2 2 J e 9 3ge AGABoT
SAFAL, ATHE, N | — "f:';jiif"%‘ e < [,H,é waqe I'g
A7} BANE a2 AE X ;g;g Aehe ARe A -7!711;|§c| A]ig‘ u g
AF AWk A s . kil Rk Azsiel ofdo]
“ 514 @b MAAF g ;
BH, upsg AR . = ce Aoz AR
iy AE

O 20229744 F= =& A TR 4319 9652 o) <%
A 2 P et Zrs AFo] AHHSE 173} Hi glorn T Zus 4H]
TE7F A= L. 20169 F9] 224 UL 35,7799 Skl 23 Sridin]
10.8% “&s3FA o @'?j 2HIF7FR 20169 T ZU|E S 2 =
£ 1% 7&%}4 Az Aol M & HlSss AXstg e 1 sk 991.43%1

of @3l 4% F7F F42% ¥lEES AASAS. 2016 A %%SA =y
2,885.98% kel @3l 2017-2022d 717t AAH FIUMAE BY AR HAwETM 2022
7hA ANATFRE 4,4199) 9joto g oitd

000 1.2

4500 4419.76

41256

a0 1 385103 [
3554 72
350 335548
3132.15 T
288508
3000 3giH 15
2500 [
2000 -+
4
1500 +
1000 —+ .
)
500 -+
o+ x . < . 3 -0

20155 20165  2017HE  20188E  20199FE zuzuﬂif zuz:EE 20225FE

ahiBAE (2)

(=]

&

=

F= z2HE AN TR, A4 ¢ aTHlo]d AAD
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A 1d 7L 38 RE

L F2 4712 38 W&

b FEh AtEsEe n4E BE e AR
D) F5vh) e el Bae] HFF FF A
(@ SE0Y) WEES 5 xvlas Y4 A AL

=
98 43} 3 &4

A 7HNo Salt-added) 7154

vl Qo A~

0, ——

@) FEAE2RY 78 7leAd AL 29 2 A Vs a2 24 HAF

0 %ﬁj«l SE AEHAL AEAAE 9 4R
A

o Eraz AAlE Azt

g FEutd i E 2 I E e Ve FERE 19

D FEAF Fd 1L AGL 24 B. velezensis K26 T3
(2) B velezensis K262 AGI &4 Zx-& 9|3 wjx A3}

(3) &%l nhaf E(salicornia extract)®] B velezensis K26 L&

(4) UPLC-ESI-Q-TOF-MS 7|3t 7] S&vid Tattee] F55 &

HE SR A 2 A EZ 9 *ﬁﬂ%“ Eignga =L
(1) B velezensis K26 23t E5uit] HagAE9o A=A 249

(2) 3T3-L1 AA| 2] adiopogenesis assayS 53+ S5vit] @gArEo] A

A 4 ol T3 FHIT &3 <
() RAW 264.7 thAlx252] 454 cytokine (IL-6 3 TNF-«)2]
Sty BEAES] FEFE

l_{,

#93d =n 42(Buropean Sauce)e| #|E3}

o

2 H|

o
ih3
ox
filo
offt
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2. A4

7t AdAs

1) F5vi]

s utt(Salicornia europaea)= AebEE At A Ajujsted 8~9€e] FFF AL T
st -24C o]ste] Weael] Hasty Ad5E AMEY Wes BEdd Ssvide s2¢

=0l AHsH ol& T AlAste] AEg

@ FH
S5y 228 =

USA) & o] &3}

SEvbe) BENE YA 9 v AAF st CGSP (Norit,

rr

Q) w7 2 HjA]

SE5niy) wao A8 FFEE Corynebacterium glutamicum KCTC1738, Aspergillus
oryzae, Bacillus <, Lacrobacillus <, saccharomyces <, Zygosaccharomyces < %
Leuconostoc 4] 45 d=aAAHTTATH AEALAH 4 SavyE 4GRS
A BoFdtol ARy O glutamocum seed-g wjAZ+= BHIDifc o, USA)S AF&3}A L,
L-glutamate A4S 913 H AR = CGX2uIA] (NHp.SO4 2%, glucose 4%, KH,PO4 0.1,
KoHPO,  0.1%,  MgSO4 - TH,O - 0.025%, 0.1%  CaCl,  50ul, trace  elements
solution(FeSO4 + 7TH,O, MnSO4 + H,O, ZnSO, - 7TH,O, CuSO4 NiCl, + 6H,O, pH 7.0) 50ul+
Biotin H% T== 5ug/LE AFEE. 4 seed® WA= MRSE, A oryzae seed ¥iA 2

+ PDAE o] &3

. A3d

o

Adste] MAHg SErite Ad & 2533 5FE7] (COSMOS-660, 7441 E&P)E ©]
23l F& 55U 10 kgoll & 25 LE ¥, 105ColA 54 B¢ F58 S
AE7F oF 20%90A4 FFS TEF I AL GEAGalt meter ES-421, ATAGO,
Japan) & AH8E. HFT T4 =52 10,000 rpmoll A 2087 QA28 35

%
o ¥EAELL AA F 550 F5

(2) 9= Az

gAee Agstaa s FEY == Fa N brix e SFH(PAL-1, ATAGO, Japan)
T 2 #%9 5~10%° dFstes FES HUISIE I 80C 2 JFeste] 3083 wts g4
AAE QARG T A5 A filter papere} micro filter(0.45~0.1 ym)S o] &3k A A 3.

bacs
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£ 45 =7] (Rotary Vacuum Evaporator N-1100, EYELA,
3tod water bath(SB-1100, EYELA, Japan) 50C 2o A &3} A3t

of
of
o
O, —I'IN'
"
e
- 2
ko
rlr
‘:o{n
1=
flo
ﬂ?i

(4) L

Snit) dadol 3PS s BF¥A%x7] (SD-1000, ETELA, Japan)S o] &3ho] B3
7412# BEAZ 2742 outlet temp 92~95C, blower 0.4 m®/min, pump speed 2914 37}
A e Folw BREAZRG BEEAX & cycones &3 3FEoR B AXEL 7

0C QBolA o 30B-1A%F §9 AF Axshel W EE YERAI

=]

s

42 AF -0 71AH0] e HHe T8 SAE s T2 105
= 5

S| <] Tl
Al BEAxY, 237 TS 550TC A I3y, 2o hre Ay, =AW g
NH2FEHoE ZAHT

ofu] =4k #2412 HPLC(Agilent, USA)E ©|&3%. Column Zorbax eclipse plus C18 4.6 X
150 mm, 3.5 mS 2 40C & incubationdt® Eg3 o UVDE o] &3t HAE3 o}v]
w4kl A9 single-bond® o] Foj&x  UV/VISOlA FBS ztzx  gomg
OPA(o-phthalialdehyde)2 1%} ofr|=4kS fF =43} st DAD 338 nm(10 nm bandwidth)
o] 9}A-& o] &3] H=3 olw Reference wavelength= 390 nm(20 nm bandwodth)® A
At o]5 A= 40 mM Sodium phosphate (Di-basic) with 0.1% Phsphoric acid(pH 7.2),
o]54 B&= Acetonitrile: Methanol: H,0=45:45:100]™ flow rate2 1.5 ml/min, injection
program( D& ©]&3sty FEAS Aok MES FAsIHRoH, FFFS Sigma Ake
AFS o]83F InjectionA] mixtureE A|Zsl=dl Z 23 borate solution Agilent
Technologies®] Borate buffer 0.4N in wzter(pH 10.2)3 Al&3l9 1 2E &w= HPLCY.

3 1.. Time sequcnce ¥ Injection program

Time(min) B % seq. operation process
1 Draw 2.540 from borate (vial 1)
0.0 0 2 Draw 0.5u¢ from sample (vial 2)
1.9 0 3 Mix 3.040 in washport 5 times
4 Wate 0.5 min
18.1 57 5 Draw 0.5u0 from OPA (vial 3)
18.6 80 6 Mix 3.540 in air max speed 6x
7 Draw 32u0 from injection diluent vial
22.3 80 8 Mix 18xf in air max speed, 2x
239 0 9 Injecttion
10 Wait 0.10 min
26.0 0 11 Valve bypass
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(8) Glutamic acid =%

Glutamic acids= MegazymeA}2e] L-Glutamic acid assay kitS ©]83}a] 492 nmolA J3F
S E spectrophotometer= A3} T8 L-glutamic acid® standard curveE 4l A
S5 W5t ofee] 2o thste] L-glutamatee] F=& A4HE

V = final volume [mL]

MW = molecular weight of L-glutamic acid [g/mol]

e = extinction coefficient of INT-formazan at 492 nm = 19900 [1 x mol™ x cm™]
d = light path [cm]

v = sample volume [mL]

;L%‘c—.‘j- phenol- sulfurlc ac1d WS 0] &3 (Rasouli, et al, 2014). A& o] 1mg/mL
-"4 ANEE 108 31X st Zzﬂd NEEAH} 2EFT &Y 4 200415 BFSIL 5%
phenol &g vortexing ¥ & ImLe] c-H,SO, (Junsei, Japan)S 7}3}e] ice batholl g X]
g 1083 dAES A3 T dAEE BR8] S 490nm Y] FREE
UV-VIS B33 =AE o|&3td naggsdon, 2538 HL glucoseSigma, G-0750,
USA) 100 £ g/ml& Sf/5ol 43k, 0, 20, 40, 60, 80,100 xg/ml TFEHo 2 3t 4
FAe A8k, MBS FEE At A

(10) A+4 >(Uronic acid) &% =4

Uronic acid 32 m-dihydroxybidiphenyl < <]&% (Kweon et. al, 2003). Ag &
Img/mLe] AEE 10v} FA st =AT AE&YH} ZFT & 7 20015 530
0.0125M sodium borate’} &2 c-H,SO, (Junsei, Japan)& 1.2ml 7}3t<] ice bathel 10+&
b AAg & 100C water bathollA] 583t WkSAl7. HES-3 ice bathol] 10&3F cooling
321 20 #19]  m-HBP(m-dihydroxybidiphenyl, Sigma H-6527, USA)E 713t ZA
vortexing 3o YERUE pink colorE 540nm 349 F33EZE UV-VIS £33 A E o]
835t v e FFFENL galacturonic acid (Sigma, G-2125, USA) 100 ¢ g/mlS =
Fol s14ske], 0, 20, 40, 60, 80,100 xg/ml EFEH O 72 dto| HIFAS A3 A, A

=
59 BEE AL AT

(1) Z=A A (Total Protein) &3k H4]
E24+9] Brad-ford A]eFS o] &3l Bovine Serum Albumin(BSA) £4& FFgoo =z 3}
o A3 o, vHSA] YEE GAS 595nmol A Bl A4 2k g)

(12) &2 =(Total Polyphenol) ¥+ &4
F Zg¥E %L Folin-Davis WS +A3te] 96-well microplateol 4] A A& Lee et.
al., 1997). & =+ BAANE Imgs S/ lmlel &3listed 10812 3143 100ug/mle]
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NARS AP o, FFEZE tannic acidSigma Co.,USAE H=H=ZE A3
96-Well-microphlateE ©]-&3std A8 == EFH 20ulel 2% sodium carbonate 250ul
= 7FgF & 16ul9] 50% Folin-Ciocalteau’s phenol reagent(Folin- C Sigma, USA) &8 3
7bstal 30&3E A2olA whEAIZ. ¥kg & yElhue FAe) wkgE9 725 nm 3=
UV-VIS microwell plate reader(Bio-RAD, x-Mark, USA) =4 o}"d o, EFEZe RF
Ao2Ry AgY T ZYds TS ALtg

1K mlru

(13) F=Zv}H o] =(Total Flavonoid) g+ 2]

ZF EoE ol &2 Chung(2014)¢] WHS 43t 96-well microplateol A A A g
& T2 FFTFN 52U AEY 30ud 90% diethylene glycol 200ul & H7}ska tf
Al'1 N NaOH bHul & ¥ il 37ColA 1A1ZF ¥k-g % 420nmeoll A &3 =E Microreader 7]
(Bio-RAD, x-Mark, USA)E o] &3t =A3F FFA]9F rutin(Sigma Co., USA)S Al-&3}e]
de AFIHAoEHE FEAE FHE e F FHE=EFFS AL

o

(14) Fo}o]lAZgtE(Total Isoflavone) ¥z -2

Isoflavone $F&F-2 Choung 5(2006)2] WS A sl AT AlFA =R

£ 15 mLE H7bsta 3A7HEeE wHk & 10,000 rpm o Al 5&3t AAREEE HAS .
AAEY | AN oA HeEsE A5k, filter2 o743 § HPLC #4115 AA
s}, HPLC+= Agilent 1100 series (HP, USA), column & MerckAFe] ODS A€l Li
100RP-18ecartridge column(125 X 4 mm, 5 uxm< AF&3tATH o]FA4S 1 mM
5 779 WESS 60 - 409 HEE ST 8 =4
o, 742 1.0 mL/mng 28333, A8 9 F2 20 «L, &
255 25CE Agtsled AT A8 isoflavoned &
H peak HAE 7|22 g HF 2o o) A4

ammonium acetateg 3t
o2 35 &G0
93L& 260 nm, 2

q
=
o YREFEAY FE

(15) atstgdd =4
B2o|29 wWH(Abe ef al, 20000= A3t 1,1-diphenyl-2-picryl hydrazyl (DPPH,

Sigma Co., USA)S ©]&3%F DPPH 5 mgS o|&k& 50 mlo] o] DPPH &§9& ot&E &
96-well microplatee] 180ul & 7}t AIEE 0~100pg/ml o] T2 H7lstal, bx &< &
&3 F 307 T HA2oA BESAIZIAL, 51Tmmoll Al A8 E 7FeRA] ¥ thEael tiE
T35 A4 E FHHHZELA %P”(%)Oi et A 5. 50%9] FalaHZ e &A=t
a3t BEHY v5F IGy &2 Uekd 5 glon, o] go] WFeFE gitstsol A4
<= ou|g

(16) &-&-1g4d(anti- coagulant act1v1ty) =4

SRR

= m'lN'
i
o
fr
NE
fol
i
Lo
ru{n
ko
rlr
Ho
N
oo
=)
Ao
0 >
Frtl
1o
oot
ek
=
i
ox
o,
N
1o

F g
dgog FALa Xi A ﬁﬂo}H YA A2 9L 9 AR SuH4HS 9
28 e F3) Hrlslg ow(Kim et al, 2012 §), TREEY EY
S =A% g4S AP control plasma (MD Pacific Technology Co.




Ltd, Huayuan Industrial Area, China)< A@9 A4S 98t ALEstE, HFEY SA
Me 04 4o 45 Tste, 80T EFAIEE HAstHA A3 o] &3

an == Q1 e} (Prothrombin Time, PT)

A7 éod«l g 30 plot kst =9 Ag9 5 1= Coagulation analyzer(Genus
CA 51-52 semiauto coagulometer, Shenzhen China)e] FEol FH7}sle] 37CA 38
%, 409] PT reagent(Diagon PT, Hungary) & H7}sta @A o] g2 wj7tx]e] A
33 HrE3 Ao HAAZ YEMY. g2+ ob2~9 d(Sigma Co., USA)S A-&3}
o, &7 xTE= AE thil DMSOE AHEE. ZEZEEW A2 Als H7}
= &1 dExTY FIANCE Ur o E YEHY.

N
-~

>3 e
L [o do rfo

olo
K
>
r\l

(18) ollo]= e} (activated Partial Prothromin Time, aPTT)

a7 Ad 8 0uplst g F=9 AE FE=Y 5 xlE  Coagulation
analyzer(Genus CA 51-52 semiauto coagulometer, Shenzhen China)®] FX.o| H7}sle] 3
TCAA 383 7F3 3 20 1] aPTT reagent(Diagon APTT, Hungary)E& #7}sla t
Al 37Coll A 387 vkt o] % 50 u«1 CaCl, (35 mM)S H7Ist & A o] §aE w7t
Ao AZHE FAE. &l d2FEE A5 Al DMSOE Ar&stder, o] 79 50-55
z9] FAAZLE YER. aPTTe A= 33 &g 439 HaX= Yetiglorn, &
NS} AL A7 HIIAIY aPTTAIZFS &0 272 aPTTAIZISE e 3
(®)

X5 A& Aueo] brush borderol] E=E3s Q)
=

L4
b
il
P>
b
ol
B>
il
rO
3
0,
B
o

sucrase @ glucoamylaseE°] « -Glucosidaseo]™, o] #53 S4E& AT ozHN
ol F{, R/ G FE EIHE FHS At A% A= dddsS AAA
© 53E Ue. o] 849 4 AHile ddk E5S SHIT ETE AEHEE,
o -Glucosidase A A= &% WA &F3tE9 4315 AAANA, 259 d9 329
S7He oFSA71a, PR Q1% Iaed EHE AAAZ|=H EHFHY. EARESS

96 wall microplateo] T3t T2 ZAE 20 ul AEH, 20 19 o -Glucosidase
(Sigma Co., USA) 2 Uint/ml 2 180 12} 100 mM phosphate buffer (pH 7)& 37°C ol A
1023t preincubation 3 30 xl1e] 20 mM p-UE=ZHL-o-D-FZ9 et~ £HE 7}
3t 37C oA 3083E WESA1F. o -Glucosidase A &4 96 wall ¥H-8-< (180 Dol
glucose oxidase reagentE 7}ste] A== H4bsG5AE o-dianisidines ®HAIA A4
HE AAEAES 540 nmol A BAAFE T AEE FHUbskA @ thxTd Blwste] A
AR o, FAZT O 2 A arcabose (Sigma Co., USA) 0-100 xg/ml& AR&-3F

- o -FRIATA A A% = (1-As/Ac) X 100 (%)
- Ac: 540 nmol Ao dE=T FF=
- As: 540 nmol A HE F
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~
DO
e
=)
=
gt
oL

[N
oxl

= f71 8 EYA s v HAE &
gelate] Bz 97 dAepdAio] S A7 2Ws a4
g egEE S irlin Be] dabd AFAE Al &
#l o] &2(Sigma Co, USA)Q tyrosinaseS ©]-&3+%1
o Peralta 59| WH(Peralta, et. al. 2011)& W3t A3 100 mM EElg E 29
o]E &ZH(pH 6.8) 180 x1, 5 mM L-DOPA 4&<8 30 1 % 1,250 U/ml =2 FH
tyrosinase 40 415 E&3 F Y 59 ANEENES 747 20 ul 7kt 37C 4] 30
1 AARSS JAAANH L, &R FFEE 490 nmolA A3t tyrosinaseo| &
A A &S T3 FHANERToEE REEI(Sigma, USA)S AH&3H

Tyrosinase A3&4 (%) = [(A-B)/AIx 100
A AREE HUEeA &2 ¥E8&9 9 490 nmollA FFE
d

1<}
B: AEE H7}3F H--28Me] 490 nmolA] EF =

2D #sH7HY

BsH7te] ANEe F ZHAGESHH deFEd, Ferid deFEde o83 2a
A, Y BAY, F4YE AY F AB 2rjaz FELE F5% 59, MuAER
A A 2rlazd AR YD AR 53 AEWES AREste]l Bk A ERlA £9
A= T FE AzgEe 2AdE sdsky] sl ddES H2E @ Alse 9
E9 22 A5 aggder = 2y vte] Z=ol &) HiEsty FdH & #eR7}
of datAw. LI HZES] ARZF &uts 2t 9lo] o] thE ke «sddE I
starat zk AR e| HZ" Abolo] SE3 He =2 e AT HZEC YetEs 3
0 S

ojt} 34, %

)
o
fu
5|
N
o

A, WS F0 5

(22) A=A A

A5 EHog AF ML FQ3 factoro]ZE Azl B 2gst Mz B
Hunter Color Differnece meter (Super color sp-80 colo rmeter, Tokyo Denshoku Co,.
Japan)& o] &3l FA3IHR oM, B 100~0 HAA), A= (FA 100~-80 =AY,
A =(FA 70~-80 HAME S ol TEWH M= Lgko] 94.70, agkel -0.61,
batol 4.0482 71&Fe Ao, AET 33 ¥ St ol 11 HIgS YER.

(23) s 2r4&2 Ax

FYY Erlast YUY 3 OBE Az FHL WS A8Y. AT YYo= Az
A%

B V& Bacillus o] v st 5% H7F WS E=E Aspergillus oryze®]
5

&S kol FEHE PO MAEY 3} ge] WFE AxY. AP LED ¥

ol
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of 4% 20% W9 S&rH FE=<S 1:3~1:6 (ww) HIEZ v]gste] 28+£0.5C <9 Hl %
71914 30~100€ 7t vl Hiel T3 ARES F EaEe A4 T A% AEd
glutamic acide] Aol Hh Ao o= Aoz A wWigd Feriy dFFE F

[e=]

=
WEAGS WE F opre] WA L 2vlhsd A% 2AS s BHVOE A s
AAE.

(24) SA-F] YAk 2 g gEa =3
AT WAaAdS =A37] Y8 4 f4F 1 colonyE 5 ml MRS A x| o] % Z3}o]
37C oA 2417 F<F vl kst 0.1%2 N2 AAu]A o] =3l Hujorst RHujor
g G4F 5 mE 1,300xgol A 1087 YA e ste] FAZS 328 oI7]o] 5 mle] 0.IN
HCIZ =4 MRS(PH 2.5) wWixlE Yol dgsgdon #4+ 1.0x10° Cfu/m sz
Shof 37ColAM 24413 WiYE s ST WFFHS WA 598 e
Ak, 0.5% oxgalle] So{glE MRS Aluilel 24413k Bk WUFT F xg =7
43

= "‘Ol'

M ok
o
it HU l'fU

714 #2498 NICEM(National Instrumentation Center for Environmental Management,
Aetista FAE AU EHe] 4 2|33 2™, Dionex Ultimate3000(USA)E o] &3}
2213k, Aminex 87H column< A8t RI 7 &7](ERC, RefractoMAX520, Japan)Z UV
2 210 nmollA A& olFAe 2 0.0IN HSO,Z Ar&3tal Flow rate 0.5ml/min,
Injection volumn2 10ul o]t} EFA] 5+ Acetic acid JTB 99%), Formic acid, Lactic acid
sodium salt (Fluka 98%), Citric acid, Oxalic acid, Fumaric acid (Showa chem 99.5%),
Malic acid (Kanto chem 99%), Succinic acid (Aldrich 99%), VOAs mixture (AccuStandard
FAMQ-004 10mM)E AF83} ¢ty o242 Dionex 1CS3000(Dionex, USA)E o] 8314
on, Jonpac CSI2A column (4x250 mm Dionex, USA)S A}Fg&3. Column oven
Temperature 30C, flow rate= Iml/min®]™ injection volumna 25ul, 20mM
MSA(Methanesulfonic acid)= elutlon?jL A <7]+= suppressed conductivity(CSRS URTRA,
4mm) recycle mode°ol A HE%. /\LLLE sigma®] HPLC &4 Al%Z% Li, Na, Mg, K,
Ca, Nb& A& T5% @1% £ dry oven 105 CollA X3t FRE ZF F
A AxE Ase #4885 Hsﬁ ball mill& AL-&3te] Bt 05 g& H3]87]0
ol Z4F 10 mLE Y1 ¥t 1~2 AIZF A X3t microwaveE AR&3te] sampleS
Bo] Holde #3879 ¢k 2571 &7t o] & control
37+ sensorg ©]-&3l 170CelA4 oF 1023t w37t PHEE 3 E3l 8719 =&
25 E F ded B3871E A st 50 mL FetaAd FEE5 A8 AFHAE ALE
st o3 & Zefl 8719 A EEAS AAFE o] &5t 2, 33] AojE A}t B &,
o FF F9E 50 mL FA7MA A & AYor ARSI Ao i
SR B E=AICP)E o] &3t SA43ste] ofgfo] Ao thdste] A
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(01_00)
w.

d

A8 T 549 s=(mg/kg =

X fXV

Cr: AARFAAA 2oj BHAIES 5% §x=(mg/l)
Co: AA=AoNA Doizl vRA P& Ao 55 55(mg/l)
£ A (RS e] HHE Hold B9

V: /\15%7191 Haj(o7]4= 0.1 L)

Wa: N&e HdxT ke

M2 Als 50 g2 polyethylene bottledll % &F3}al acetonitrile 100 mLE 713}
5,000 rpme.2 383F #&3ste FE3 NaCl 20 g& F713laL shakeroll A 3083 &
3 AAEY7E o]-&3ted 3,000 rpme = AT FE5h 10 mLE F sk 7‘%‘ T
ko3

= conditioning A5 loading ¥, 5% methanol ¥ methylenechloride 6 mLE &&3t31
SHE m M| %3 & acetonitrile 1 mLol| A &3)3te] UVD=E EA3}

(26) TErH e A= HwE A7 A S

S=nih A xE 201549 99 2 2016\ 10€0) £33 AL AFe3 524
1S AAT dxE 3 cmE A|ASIA o] & -40C A2 WAaro| A oH]

AZ7)(L AlHko] @ wo] 2~ PVTFD-100R, Dongducheon, Korea)oll o] 78 .0™, -407

A AZFsRe] 15T 20088 £55 F/AA S-s HFHoz2E 25T oA 8

Z3 43z AL, olEAS AAT 7] AAd FE2E 60C d3Ax7]0 B 2Y

g Azt on, 19 A AA FxE 25T o A4 793 IFF AxF

o
>
o~
A

@) FEA B FF B9 FARA

A% Azp= SPSS 23.0 WAL A&l mean+SD 2 UERRYOM, zF w7ke] pol
ANOVAZ E43l7, Duncan THEvlm AZHow EAZ Fo4 A4S 2A% #
+2 K0.05= &

(28) K26 5 &

T mES mAE BEE A3 A AFALAC F&o] IHEd 7IeA AES
ot FaAFo sy EYd dE:AQ HEAF F el 8- 1 g WS 0.85%
NaCl 9 mlel Y@ & 4o]& =, TSB (Tryptic Soy Broth, BD)?} LB (Nutrient Broth, BD)
agar platedl] <34 Hel wal 200 uL? spreadingste] 37C ol Al 24-48A|7F Bl 5
£ o] & Egd colony= 3%+ streaking 3t @Y colony® #2]g.

(29) B velezensis K26 732 A
A7 BEE #F9 5AS A3 4 #FE2] genomic DNAE 16S rRNA 22 7] A
g AAo] AME3sl= universal primerel 27F  (5'-AGAGTTTGATCMTGGCTCAG-3")2}
1492R (5'-GGTTACCTTGTTACGACTTC-3")& AF-&3td polymerase chain reaction (PCR)
S F33la A A St ABI PRISM 3700 DNA analyzer2 @74 €& E43F B4 A=
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BLASTN 5z 2 77 W (https://blast.ncbi.nim.nih.gov/Blast.cgi)< o] &3} GenBank
(https://www.ncbi.nlm.nih.gov/genbank)®] ribosomal DNA @71x g3} vHlwdgon, A7)
Mg AEAE ClustalX 2.1 ZZa#:(version 2. 1) 2 HA5H 3 Mega 6 ZE 1
(version 6)= ©]-83}o] phylogenetic treeE =}/d &

(30) AGI &4 =4

o -Glucosidase= & A olFF/FE GEdFE Halst=d, = S EHEA AGIE 9
213 o -glucosidase®] HT& Asfste] o F53 5o HolFe A4S & £ o
ToAAE SEvtd vEe] s FEE s E&stnA st= e 53 71sA
o Ty TX 12 93l 137 oz daxEoeRE Egd FF9

o

AGI 48 =A% By +F= YG (1% glucose, 1% vyeast extract, 0.05% (NH:SOs,
0.05% KH,PO, <HBAM| Ao FHFste] 37C, 220 rpmol Al 5L3F JeEujeF sFFar, HjFH
2 100C oA 1083F Ex2 % 10,000 rpmeoll Al 1083F YA EE s A2 45 HS AGI
g4 =Ao AFE3E 96 well plateo] 0.1 M potassium phosphate buffere} 712 10 mM
PNPG ( o -nitrophnyl- ¢ -glucopyranoside) & 2+7F 30 x1% ¥ & #jg A5 147 ul
2 Qa XHolE H 3 xl9 «-glucosidase (100 unit/ml, Sigma)E 713k o] & 37C ol A
1087 a4 wgs HF=3 F UV/VIS spectrophotometer (Multiskan FC, Thermo
scientific)E &-83le] 405 nmoll A 9] FFE=E =AY S, olF AGIe] &4 A=+ ot
of 2o A& F3l A%

AGL (%) = [1—(NZF Ags — AT Ags)/tHZT Ages] X 100
A& Buffer + PNPG + w359 + o -glucosidase
FAFT AP TNA T4 gial DW. AL
=7 AZTFolA wFdSd il D.W. 7t

(3D wiA A =3}

HZE AAA B velezensis K26 @52 AGI &4 =712 EFRo=w gag 2D AU uj
A HHE FAs. B velezensis K269 7] Eu]A(GY; 1% glucose, 1% yeast extract,
0.05% KH,PO4, 0.05% (NHy:SO4, w/v) A - glucoseE #|23+ 1% yeast extract, 0.05%
(NH9,SO4, 0.05% KH,PO,oll TheF3t ©A<(glucose, galactose, lactose, fructose, sucrose,
xylose, sorbitol, soluble starch, corn starch, potato starch, maltose &)= 22 1% (W/v)
A ZH7Fsle] 200 ml Erlenmeyer flaskel] 80 ml brothE 231 TSB brothol| 4 2443t Zwj
%3t B velezensis K26= 1% (vIv) &3 & 37C, 220 rpmol|A] 5Lt X ehujkst. H A
AAUE AAS] A AP Ae vhdFd A U(yeast extract, soybean meal,
soytone, malt extract, trypton, beef extract, corn steep liquor, casamino acid,
polypeptone )< Zt7 1% (w/v)2 H7tste] g4 HZAstel U A vl
HEFHoE AAE d4dY dAdES FFvH v E vAE HE A TR FX&

93} factor® AF83F

(32) B velezensis K269l 23t E5unjr] npaj &9 24
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d71 22| B velezensis K26= ©]&3ta] FEvit vhlEe] HEE W] fske
2 B2t E uldd. B velezensis K262 S0t npdE HEE oS3 o] 37
o AFFOo R Uro] miks Wy

P: 4% (w/v) salicornia extract

PSY: 4% salicornia extract + 2% sucrose + 2% yeast extract

SY: 2% sucrose + 2% yeast extract
7] Ao B

kS 95kl TSB viA| Al 37°C, 24A%F AujdFE B velezensis K26
okl o] 0.5% (vIiv)ES Z+zhe] H wfokolo] HEslar 37C oA 5L7F vl orS X33k

& 23 $HE 9

0}04 UPLC-ESI-Q-TOF-MS #4 % o] HjFH-S 100T ol A

AAAT F 10000 pmel A 1087 DARLFA A5 FEo] MFLE 55 ()
2

H &2 4o FE& IAdPste &4 ARE S0

(34) UPLC-ESI-Q-TOF-MS 4

1A% 94 mA2rtEdgy] FZFEA(UPLC-ESI-Q-TOF-MS)&  Agilent 1290 Infinity
UPLC A"l 2 X444 I2vtEJHIHILIC) Z H(ZORBAX HILIC Plus, 2.1x100 mm,
3.5 um, Agilent Technologies, USA)& o]83ste] 33t &vlE AlE 1 wlE YT &
& A G mM EF ofAlHCEZL drd &) 2 &H B (0.1% ZE4ko] x3HH OWI
EyolEE)E 0.3 m/ming F&HS=, 08 (90% B), 0.1% (90% B), 9.9% (60% B), 1+
(100% B), 2+ (100% B), 13 (90% B), ¥ 63 (90% B9 &% 7|72 Z2&F &§F94L
717 (N2 4 8 I/min) ¥ 7]A &% (325C)e] 7oA Agilent 6520 Q-TOF & #&4]
7|(Agilent Technologies, USA)E &3t HE5F¥3L, Agilent MassHunter data acquisition
TR IHE o] &t 43

(35) Authentic DNJ &4
UPLC—ESI_Q_TOF—MS J‘?“}'\ﬂl = %"3]] b]—E]—ﬂ- %—/\é{ peakle %Xé‘% —?’]6‘]'@ authentic DNJ i]_
3H&E-2 Sigma-Aldrich (1-deoxynojirimycin hydrochloride, D9305)oll 4] T+ g

(36) 3T3-L1 AR F-A| 3 vl %

B velezensis K26 23+ S%nir] T gAikE o fé}%‘—(‘;% guinh 895 NEAFES F
&l Hrtstr] flste] 3T3-L1 AHAFAELE &85 94 o2 pre-adipocyte M| EZF2I
3T3-L1 A= 10% Bovine Calf Serum (BCS)®} 1%<] Penicillin (100 U/ml)/Streptomycin
(100 ug/m) (P/S)& *3%3l= DMEM (Dulbecco’s Modified Eagle’s Medium; Cambrex Bio
Science, Walkersville MD, USA) vjA| & AF&3te] 37C, 5% CO, ZZ3lolA wjeFste] Al
&3
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(37) 3T3-L1 A=A
3T3-L1 MEZFoA THriy daiEe] MEZSHSES Hr1shr] ¢35te] 3T3-L1 A& 96
well plateol] 200 cells/well2 EF38Fa] 37C, 5% CO, Z7A3lol A 24417 &k vl kg Hj
& = HAE BT AAL F 74 S A5Hs A% 57 HEF DMEM A& o]
&3t s A3ste] 100 uliwellell A Elgk & 48A17F &<F wjF3t o] % CellVia (Enhanced
Cell Viability Assay Kit, LF-EZ1001, Abfrontier) kitZ o]&3lo] DMEMo)| CellViaZ 4]
= & ZF welld] 100 p18 E535t 3083 37C oA WEE-AlA 531 microplate reader&
o] &3l 450 nmolA FFE=E =S4T 4 AL triplicateZ 3RS ol i
Hi#d ZFatsE 48t AlZz=s4d AFE gE s, DW.E 7"47?';L ke Ria
(controD®] FF=et wlusty FFuiH Fa4E Ao WE A=E < Ut 2
A2 S F3l (%) o= Ve,

Cell viability(% of control=sample 2] A&72] O.D. value/D.W. 2 Ag+F2 0.D. value) x 100

3T3-L1 AlEx54 Aol FAZA Felx+= SPSS (Statistical Package for the Social
Sciences) ZEIHE o]gst 7 FEvuiH WALHE AlRTS D.W.¢ Bluldke t-test
T or BAT

(38) 3T3-L1 Alx &3 =

3T3-L1 AM|3ZE 48 well plateo] 10% BCSe} 1% P/S7} ¥x3¥ DMEM HjX|E o] &3}
100% confluent el weE 3, wWiXE E3F%= Hlx (DMEM-MDIL, DMEM, 10% FBS
(Fetal Bovine Serum; GibcoBRL, USA), 1% P/S, 0.25 M dexametasone (Sigma Co. USA),
0.5 mM IBMX (methylisobutylxanthine, Sigma Co. USA), 10 g/ml insulin (Sigma Co.
USANZE vt H, 418 A8EE Agstar 37C, 5% CO, =3slolA 293F kst 1
>, &3H-7A HHZI (DMEM, 10% FBS, 5 xg/ml insulin)@ w At Al5E AHElsAs. ©]
24 tAo R 73 fFAHjAS ASEE wASHAA 64 T FUHH R vk

(39) Oil-red-O &Y

EE=niy HaarEe] 3T3-L1 N ZE3 f5 JAS =437 Y8 adipogenesis assay kit

(ENZ-KIT 103-0005, Enzo Life Sciences)E ©]&3%F. Cell fixative 100 x1& =& wello

F718 H ALoA 3087 Wk A7) 3 cell fixativeE A A3 3 adipogenesis dye 100

wlE Zt WeHOH F7Vete] 3083 A%k o] 3 adipogenesis dyeE A AT FFFE 3

3 A& 3 A TeE vlE wellol extraction solution 100 x1& Y3l 30&3F WHSA|
% 96 Well platedl] &% & 490 nmollA FFEES =H 3

(40) LPSE o] &3 RAW264.7 MEZF2] dFHHS %

B. velezensis K260 &3 FSvuit] Ha4t=9 FAFTE5S 5457 915kd RAW264.7
QAN EZFE o] &% RAW264.7 th2) M aZ(Korea Cell Line Bank, Seoul, Korea)= 1%
antibiotic/antimycotic solution (Hyclone, Logan, UT, USA)3} 10% fetal bovine serum (FBS,
Hyclone)”} #7}¥ DMEM (Hyclone)oll Al wikst NS 343t A3 3, 24-wel

1
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plateol 1x10° cells/mle] A|Z =2 EF3ta, z
=

5
s|dE AETS 24N AEE olF, AlETo] AEE MEGFH 500 ng/ml FEe
LPS (Sigma-Aldrich Co., St. Louise, MO, USA)Z & ale] 1247t %?_ SRS S A%
3RS olu, FANET-S LPST 500 ng/mLe] HE2 AP, SAWETS oF

A= el 2.

(41) 9<4d cytokined] B

M v gAS 300xgol A 5&3F YRS FETAES I F, 54 cytokinesl
[L-6 2 TNF-¢ o] Eo]# 2l A& ELISA kit (eBioscience, San Diego, CA, USA)ZS o] &3}
o B3NS, 96-Well plateE capture antibodyi 4C oA 12417+ =ZE3 & assay
diluentE o] &3t} HlEo]& A-FARES A Kite]l 23 sample diluent &
S 1008 34k AlEujdl 100 «1E HZO}C’% Aol A 1A W8S, Washing
bufferE o] &3te] $=xt# A3 &, capture antibody 100 18 EF3te] Ao 14
7+ X%k 3 biotinconjugated detection antibody<} streptoavidin-conjugated horse radish
peroxidaseE 7}t oA 1A HEg35t . Algd 7A8HE Hrbste] 3083
WSS F=3F 3, stop solution (1 M HsPOp)E H71ste] Hb-g-8 F 83}y mlo]a =
dlo]E #H(iMark, Bio-Rad, Hercules, CA, USA)E ©o]&3}e] 450 nmolA el FF=E
A3 & kitel AFH cytokine FEEo] FEFAE o] 83t A

7y Aye trlphcatei —rfiB 3 ol thd+ AP A3}+= PRISM 5.0 (GraphPad Software,
La Jolla, CA, USA)< o] &3ty FHHELETLAE FASF oW, TAZA Fo 2= SPSS
(Statistical Package for the Social Sciences) ZZ13-& ©o]&3}t 3T3-L1 ALAFAHELE
Z83 A FHAAEY AL 7 FEuiH BEMdE ANETE 44 SYHETE
one-way analysis of variance (ANOVA) % Duncan’s new Multiple Range Test W o2
At a. W RAW264.7 Al 7]¥ke] @54 cytokineo] EMIF #42 FSvid &
e AETS 47 SPHSFEZEe] ANOVA 2 Tukey’s post hoc test WHO 2 F4

(43) AOM/DSS=Z e giZdY »d =

Bge C57BL/6S  ol&3t 1Yo AVIE AR T BF FA=R
azoxymethane(AOM)S FA}g 9] E =A%} 10mg/KGe v %
FAFEE AOMFAF & 1 FY Fo] S80l 2%2] T2 DSSE &3|A1A 1FY3E DSSE
AFHAIZ. DSSTEA = 1573 A &8k, 12k DSSFA7F £59 § 221 DSSFAE A%
22} DSSEA = wpz7FA 2 15:3F A &8 AOM FAF 3 9310 A8 55 QAL A
A gL T 2 AA| A FRE #ZI

=)
off
b
[
EY
Lo
i
4o
X
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29 143 (1g>/02]) Y3 (1g>/0t2l) 28 23] (1g=/0t2])

AOM
Maormal Marmal MNormal
Water Water Water
Dss Dss
| | (29) (2%4)
Tweek Oweek weekl week? week3 weekd weeks week6 weeks weekd
before
AL

injection AOM: 10mgfKg body weight
D3S: 2% DSS in D.W. via drinking water
probiofics: 1.67g/ in drinking water

(49 AU mAE 75 E45 A 24 AF

AU PAE FF BEHE fsted Edg 33 AFHT AAY G7IAE B4 7)0ext
generation sequencing; NGS)oll & &-3}7] 913 T3 DNAYS gHsl7] st 13] )
A A 2-3g9 e AH=s 3 AAT REe 7 APEE U labelingdte] -

20° Coll B#g

(45) 2
2 A AP e 2=
. Con: i 2 24 AOM/DSSZ W&t 3 Al7IA ¢ 1%

(o]

1K e) =
- 1&

855mg/day X

1

2. No AOM/DSSE &4 ¢< FadA 713 ofF-d HA & sHA &

3. phyto: AOM/DSSZ thAte A7 1 S5uit] 72435 1.0

4. PNU: AOM/DSSZ tiddeS FoA7]| S5uiy ZHES AAZHE FE3
Lactobacillus. plantarum®.& W&EAA 2.0X10%daye] 52 XX

5. 3099: AOM/DSSZ LS %‘:&/\] 711 &y AHES
Lactobacillus. plantarum)©. 2 W&AA 2.0X10%daye] T =& A3

KTCC 3099 =+ (

46) A 5E Az A
49 B2 AFS T 18 SPegon AOM AX 159 ARE 27e Aaa s,
AOM<e} DSS7F = A d5Hkgo o3 Als 47 dEd

= & x=2]& ileocecal junctionol 4] %] anal verge7Z7}A] A A s}
of 5 Ao dolst AY ¥ &F (polypd & 715 &F9 =7+ 2mm A
S small, 2-4mm  A}e]E  medium, 4mmel’dS largeZ 7|E5%. 53 A&
histopathological #4133} A3}ea E4& 33517 98] €F= 10%Z=2Z2dH SR ¢
B -20° ColA BdF RHste= 3

(48) Histopathological 4
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[e%

= A7, 1L AF & 70% oS HolA B

SR Y i =4S 42 AVl 2ol ¥ex4 8 casetteo] ¥l

xylene-§-Hol A A B & A2 vkl BESo2RE 24 B8 SFlol=
o]

o

ulo] hematoxylin®} eosin &2 A5t &Fo o Y HEE
22 91443k @wl 7 (Olympus CKX53)o.2 @3ty 7 Aul g
W2 293

0
=

(49) ¥+ 4

33lo] A4 FX3 EHOZRE DNAE FE3t AU A= #4359 Hss #Eg
3 e DNAE= QlAamp PowerFecal DNA Kit& o]&3le 5
procedureE wE-

(50) AAH 71 E 24
=23 2l AZe PAY GG BHL 98] A 2 F5hed Nlumina miSeq o2
]

4% PCR %2 5= ¥ DNA

At er, el "ol &4 AMul2E o]&35t 3
2 16S rRNA Fx7ke] V3 e V4 95 FH O Este Zoo|HE AHE3ste 3 3

Ao "E ol FEHES 98l 41FY xzZgtolw (5° -TCGTCGGCAGCGTC-AGATGTGTATA
AGAGACAG-CCTACGGGNGGCWGCAG-3" )¢} 805R(5° -GTCTCGTGGGCTCGG-AGATGT
GTATAAGAGACAG-GACTACHVGGGTATCTAATCC-3’ ). FZ& t =7 3slolA 3
gk 95 CollAq 3 B7Fe] =7] WA, 95 ColA 30 = &< Hfl/“ 55 Coﬂ/ﬂ 30 = <t
Zglolw ojdy, @ 72 ColA AA 30 X%, A AAFAS 72 ColA 5 & 19 &
[Mumina NexTera ®HlIZEZE R2317]993% 2 2 FZL i5 forward pr1mer§ 3%
(5° -AATGATACGGCGACCACCGAGATCTACAC-XXXXXXXX-TCGTCGGCAGCGTC-3" ;X
= "HEE 99LS 9ulsh a8a i7 reverse Ztolr (57 -CAAGCAGAAGACGGCATA
CGAGAT-XXXXXXXX-AGTCTCGTGGGCTCGG-3" ). 2 # FTZF2] =L FE Alo] &S
82 AAH3= A A|Qstae olde 213 FdE. PCR =L 2 % o722 A
7] 9%5& Ag3te] #elslar Gel Doc A28l (BioRad, Hercules, CA, USA) &}oll A Azt
3tk FZH =S QlAquick PCR AHA] 71E (Qiagen, Valencia, CA, USA)Z A=A s}
A 5% F=9 AHAl B AFS ¢4 =S Ampure beads kit (Agencourt
Bioscience, MA, USA)Z #-2 o (H] 3 AF)S AASAS. DNA 7500 H & AR}
o] Bioanalyzer 2100 (Agilent, Palo Alto, CA, USA)olA &2 H A& =275 H7IeA 2.
3E PZYES =¥ AlEAS Chunlab, Inc. (Seoul, Korea)oll 4l Illumina MiSeq
Sequencing system (lllumina, USA)< AF-8-3ted A 22| X Alof] upe} =33},

(GBD A 71 dE 24 (MiSeq)

Raw reads X 2l= #32 &<l 2 trimmomatic 0.321& 53 AEd (KQ25 ¢17] ¥EHHL
2 AFsY. QC sl F, Awd Ad2 dlolE = PandaSeq2E A3 Bﬂq/\]% -1
¥ Tk ChunLab®] AR ZEIHE o] &3t FAES 080E £ Zto|HE %

W. Mothur's3 Abd S8 2HE Z2 IS AFEste] Al 29 noiseE A A=t o] o
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Aldz 3 A 2 M9 Aol E §E3te i AlE2vF & 9 WEE. EzTaxon HolH
o] ~+= BLAST 222245 A}&3lo] Taxonomic Assignmento] AF8%™ pairwise
alignment5= FAME S AAFS= © AR8E. Uchime63 EzTaxone] H| Z]# g} 16S rRNA
glo]E o] 2= fARdo] 97 % mIRFQl Aol ¢171el A chimerags ®Ash= Tl
AHEEYY. 1™ oS CD-Hit7 % UCLUST8S Al&3le] Al HolHE F22HYS)

I o -diversity ¥4 343

7y 1eAR £H
O FI=AH, Aet =AH, KSTI 5 5 =A% S st sHe =& 4 <&
aE s T
O =9 53 HE+= KIPRIS E5FEUS B3 Ao F33ta o A 53 AR
AZ 71l o3t F3
. A&7t g8
O A7 AJA7} Ak 7€ #4d AL AY 799 AF A€y v v=, /4, ¢
B A FErttedA &5 dANE AHshs =2EHE 55 AErteln 1ol
EFFYolA BA AT4 &% AFAE d7do] Foste AFE 7Y
O A ES 71F 71 2 34 M Robs aT s T4 EFRETAA AlFste
AF=H AE7F S&
O 71 9 49 AEs AT = A1 29 AFFE, AF57H, AR EN, 7147
A, Fx A, AFE FE 55 AEVE FAY AEHYI FA &Y

g 7 AFARgN ABAE L AL FATHATE B0 FF ol
O AFuel At A 4 £ A3 T ATANN AFAE @ AL
FAFHATL7 BAeD Qi Tobe] 4F 0 FF B AT 33

ok Ao B, Ve 3 AT THAANEIIEed S, FAEFTIe ], WA

d3 dE7tE 28

ahosle] £E AE AL AT ABUE D /)5 2AE AR WY APAE AT FY
229 QA e Bolel Fxlshy, AAHOE ABY WA ZFhse] BAo| B

F AFAAER g Fa7]

2o @7 AZH2E S99

o
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1=
S5 Z7he] BEZe| U 48L& E 20 Uehd,

$ =(SEE-2H, SEE-2C, SEE-2EA, SEE-2B, SEE-2Q)& 533 +=.

Powder of Fermented Salicornia europaea (500 g)
Reflux with 3L of ethanol containing 5% 1N HC| at

78°C for 6 h { x 2 times)

SEE

Filtration and centrifugation

SEE-residues SEE-1

Evaporate of EtOH and suspend with water (500mL)

Load onto Active Carbon column (40mm® X 600mm)
| Wash and elute with 70% acetone and methanol

SEE-1-Pass SEE-2

Evaporation and dissclved into water

n-Haxane partition fractionation (2 tirmes)
Evaporation of hexane under reduced pressure
SEE-2H Agqueous Layer

Chloroform partition fractionation (2 times)

| Evaporation of hexane under reduced pressure
SEE-2C Agquecus Layer
Ethyl acetate partition fractionation (2 times)

Evaporation of EtOAC under reduced pressure
SEE-2EA Agqueous Layer

Butanal partition fraction (2 times)

| Evaporation of BuOH under reduced pressure
SEE-2B Aqueous Layer
Adjusted to pH 10 with ammonium hydroxide

| Extration with EtOAc and evaporation

SEE-2Al Re-dissolved into H,O
SEE-2Aq
a9 2 B LI Re FEEY §71807 £Y =4%

% 29 AselA SEri] BEERVE i IR L Bdo] AAY o

7 FZEGEE-1, 5105902 %H 59 £7180 2IE E F /13 ool ¥4

o REOo HELS BHILE(SEE-2B)Z oF 16.2%, o€olAHolE 3 E(SEE-3EA)&
9.5%, A+ BEIE(SEE-2H)L 6.3%, F2ZIXE I E(SEE-20& 4.1%, gz =Zol=
B3 B(SEE-2ADL 2.4%, Wl A] BRFE(SEE-2AQE 2.77g0.2 5.4%°] +89.
2. B HE JdEE FE BT fr]8d BEFEE 53 52 JE & v
EE0IC| Y= HEE TEES RI7IEHEE
5'::":': SEE-1 |SEE-Pass| SEE-w | See-2 | sEE-2H |sew-2c | sew-2ea | sEw-28 | sew-2a1 | sEw-24q
vield(g) | 5105 | 2221 | 525 | 2254 | 326 | 211 | 48 | 825 | 123 2.77
%yield | 100 | 435 | 103 | 442 | 63 | a1 9.5 16.2 2.4 5.4
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O T5ry 28 dege & #7189 £3d=9 s
sertd BE dge FEEY 718w B el st d4kE 28-S vlalske
19 3o ek, 4 AR sEHE Uz DPPH SHZE &7 5& vt
& Pi‘rﬁ“*g A4 19 3e 733401]/‘1 A& FZ=ECEE-DEG og& F=E9

_,d
£
i

A3 nE %—EC&W 20%°] 3=
UrEHH M——tﬁ °L%i°l QT(SEE—ADT% EXRZCEE-AQol A E Hlwd we 24
< FdgR oy, A 77| &u EYEEdAs £894 ogs —%%% Bt 34k
gAo] F7Hd. E3] o dotAH o] EZR(SEE-2EA)} F-&H-& 3 B(SEE-2B)ol| A %
B3k kst FA4 S FAT = 9glon, dEolHHeE Fio 749 0.1mg/mle
< FEANAE 65% AEe 3 FAsEAdS U SRy &zl dqbst
&9l CDCQ (Caffeoyl- dihydrocaffeoyl-quinnic acid) 3}3&3 ZgtR ot 3E
o] AdotAE|olE & EANE TteAol EaS U

i&‘

90
80
70
&0
50

® 1.0 mgfmL
u 0.5 mg/mL

¥ 0.1 mg/mL

1T

e, SFE__,%

40
30
20
10

0

DPPH Scavenging activity(%)

a9 3. TErH B8 oegE F&F #7718 +9 &< DPPH &A% vl

O F50 & ot
S50y 2E g >
BHIY 4. FEF=
A

f

x
b

ol

ol
rorr H

ok _1>~

}‘ '/:l:- = = .Q.P_
2t 53] dEd AFAHol FAustA dUehde dEd HYgEd Ik
(Non-insulin-dependent diabetes mellitus, NIDDM) 259 A& F243 i<
TEHEE FYx

=

v

O AL

AA st TS AWstr] Y3 T8 weEks A7 ASE
oA FEAe WHEAIA AHEH= 7HY de EFFEAE o83t wAA
g9 Ar1E vuF7te A oerE FEE(SEE-DET oeg FEE9]
Y E(SEE-Po)oll A& IFd=ddo] muate] A3 BE FEAA 20%0l8tE U
om, ¢Zd=2ole FE(SEE-ADH EXFSOEE-AQAAE Hlud v &

o

g
At ok, UmAl f7140 BYESNE £ dete F25 Bl 4u2
FAGA Asgde] FAHAS. 53] ol obA H o] EE B(SEE-2EA) Y F&-&3)
(SEE-2B)oll 4 A8 3 dopFTIA T A2 Felstglon, odolAH o E 3




O

2 0.1lmg/mle] @& FEAAE 65%2 3 Ea=FIAGA A4S YE
s, S8rtg el Ao A isorhamnetin-3- £ -glucoside’} &3 =4 EZ=E H
18 ¥l Joe=Z(Lee, 2005 o] E FEo 3gE =AY Vel =& AT

50 -
=
=
=
£ &
g
© 30 4 1
8 "B
3 _ . : 1
R ® 1 i
S . &
9 i - - = W
o L I
& 10 {0 I I = i
% B z &1 ek
. . s |
| SEE-1 SEE-Ps | SEE-2 | SEE-2H | SEE-ZC | SEE-2EA | SEE-28 | SEE-2Al | SEE-2AQ Acartlaﬁe_
[Wiomeimi | 1234 | 935 | 1988 | 2236 | 1804 | 2629 | 2380 | S4B | 600 | 3748 |
0S mg/ml 982 625 1503 1661 1434 2050 1570 535 241 30 36
l:I7‘E|"I"'|'.'|""|L 771 543 12.10 1033 584 14827 783 43T 2.79 2129
a9 4. F5vH 4R dEE FF fr|E8v 2YEY ¢HEFIATA AfEd BUt

Trtd 2HE des F5 77180 EIES BHolEA YA A&

Tt ofdA FEEY v A AT AP A (Sung, 2009 wEtA FEHE
1’/1 ETFEE S FEEY F7IEW EYEC et m|WEAHS Hristaat b
olZAIYo]l= AEAFE FAHINH 5. A IR Hepd A4S Ttes W
g} Alo] E(melanocyte) o] &54, d#9 &3, 179 T/, ¥ 7tE2HxolE, U
FH 5 A Yo AA Tt f59 22 oY 8dEe Y3 AAEHY 53 4@
g Aol B A EFo] Z A LA (tyrosinase) 52 o8 &E47F g5t AAE= det
dolgt= A AAvE 7H 8% QR0 ® AESIEE ERO| ZAIUA A& ol
2 Q1 ¢H-"(arbutin), ZA|4Hkojic acid), s}o] =2 +=(hydroquinone)e] w4}
SpAEFOCE AREEOo . IHy, BFES v 83 gFo i <kHAd EA,
2 §P‘“§-°ﬂ HigEAl AE PP 5o AR As) AFgo] AEHI o] A FAA
U HA=25FH A H HA A o] ASH v Ao Jigo] Hadh

mln _1]

I 59 Ao degg FEFEGCEE-DEG dge j%%%sq 31 228 B(SEE-Ps)9]
Al EfO] ZAUA A& o] mlulate] AT BRE FEolA 20%clsHE YERHII S
o, ¥z 2ol FE(SEE-ADF} E7+F3(SEE- Aq)oME g e g8 3elst
Rou, YA {714 EZENA A e FEE Hu o] ZAYA A3
Aol FUlE. E3] ol"olAEH o) EE E(SEE-2EA) 7 R &k& 3 E(SEE-2B)ol A 7
gk Efo] ZAIUA Xi%H%WQ g1 & Ao, odotAEH ol E JE-2 0.1mg/mle
Fo FRAANE 65%2 3 EFlZAYUA AEHS e
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Anti-Tyrosinase activity(%)
[

n =

SEEl1 | SEE-Pasz | SEE-2 | SEE-2M | SEE-2C | SEE-2EA | SEE-28 | SEE-Al | SEE-Ag | Arbutin |
®10mg/mi| 2295 | 8.40 | 25.80 | 15.50 | 27.80 | 33.10 | 26.80 | g.42 | 12.70 | 2150 |
O5mgml | 10.80 | 0.99 | 18.30 | 9.48 | 21.00 | 22.80 | 17.70 | 5.80 | 8.00 | 2590 |
oimgml| 700 | 0S4 | 1080 | 511 | 1151 | 1385 | 866 | 340 | se8 | 1630 |

a9 5 sery 28 dgs & /7189 =2 BelZAUA A Bt

O &&ry ¥¢E Jd8E = f7]8d 2829 F3udA
YA -Zauk-gol= ¢ <A (extrinsic pathway)¥} Wil (intrinsic pathway)’d = F 7}A]
7 om HEHOE HHYY YioE FHAHE. o] FHHA Wyt x2lo] =
S5 =t o] Wastk 224 A XIJIAVE AEFo 2N WAA B=9 Sawkgo] ¢
o\, Wi QI3 ARA = o] FHHA FHo] Fvhe B oflel, ¢
glM g8 ke s & ZAA7= BA tissue factorr} Y=, o] =A<l

N

= A5t A XAAE SASAIA FHHo] FAH,
S-S0l AFE = A7 @3 el = AAA, EF Yol = AAA o uget
g, dAey AAHOGAE o o] EFA@PTT, activated

A

o
o,
ox
=
o,
ox
o
ul
it
i
e

partial thromboplastin time)o
time(PT o= HHEE= 24

ol Mz
AC)

A2e FEd AR Are 9@
o Yay 43

BEZ Be FEEL 7180 Bste] dojx B
71 ol A&z AL oldolAlEo|E & E(SEE-EA)S 2A
sEolA 247 2078 2 115 ) ARAZ. ARE bEA e 43 w5 o))

60.28% ¢. FAUNETOE ALES o~y Y 1.25 mg/ml, 2.5 mg/ml E 5 mg/ml
TEOA tzTe ZZEEHIER]S Z47F 1.28, 1.98 2 3.3u] AFAA 3% &
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S A4S UEhd, S5rtd B8 EY e FEES #7180 Bt Lo
2= F deldEdes 7HE Bol ARAN AL JA dHEoiAHclE
(SEE-EA)S. 24 5 mg/ml & 6 mg/mlE=olA Z+zr 338 o] 39| do]aerdd A%

5 HER.

B
i
=3

% 3 55U 2E g FF 478 EYE] ZZEEVEY A4S 53 G HUt
Sample Inf:f"r:ih REX MIX Clotting Time (Sec) “:';:f' Ts/Te
Plasma 30 Q 40 12.5 11 11.3 11.8 11.7 MO
DMS0 100% 30 5 40 16.7 17.2 17.5 17.3 17.13 1.00

15 30 5 40 23 20.9 21 15.8 2118 1.24

ASPRIN 2.5 30 5 40 =200 200 =200 =200 =200 =115
5 30 5 40 >200 =200 =200 =200 =200 »11.5

2.5 30 5 40 15.4 17.4 17.1 22,2 13.03 1.11

5 30 5 20 30.2 38 375 36.3 355 207

SEE-EA & 30 5 a0 =200 =200 >300 =200 =200 =115
7 30 5 20 200 ~200 >200 >200 | »200 | >1.5

2.5 30 5 40 16.4 17.8 17.7 1E8.8 17.7 1.03

il - 5 30 5 20 17 20,5 19.4 218 19.7 1.15
5 30 5 20 268 28.4 22.2 24.5 255 1.49

7 30 5 a0 317 32.1 358 38.2 3445 | 2.0l

2.5 30 5 40 20.1 17.5 15.6 14.4 16.9 0.99

5 30 5 a0 713 19.7 214 225 2123 | 124

SEEL 5 30 5 20 198 326 35 38.1 3100 | 181
7 30 5 a0 323 36.2 200 385 895 5.22

25 30 5 20 18.2 20.1 198 189 | 1937 | 113

5 30 5 a0 222 21 27 7 2340 | 137

SEE-Aq B 30 5 40 24,6 24 235 242 24,03 1.40
7 30 5 40 218 200 238 200 1114 B6.50

O T5ry 28 o -8 E8Ee] sk =4 £4

o
1
o

E 4. 550 2F g FE /)80 B E ooJEY] SAHS 53 FIAEAH HUt
Sample {I_::{':';H REX MIX Clotting Time (Sec) “:’;::}" Ts/Te
Plasma 30 ] 20+20 271 24.8B 26.5 25.4 26.0 MD
DMS0 100% 30 3 20420 &0.6 61,8 59.9 58.8 &0.28 1.00

1.5 30 5 20+20 75.8 769 779 78.5 T7.28 1.28

asPRIN | 25 30 5 20+20 200 83 89.4 229 | 11633 | 193
5 30 5 2020 200 200 200 200 200 >33

4.5 30 5 20+20 58.5 110.6 111.8 1133 10B.55 1.E0

5 30 5 20+20 200 200 200 200 200.0 »>3.3

SEE-2EA ™ 30 5 20+20 200 200 200 200 2000 | 3.3
T 30 3 20+20 200 200 200 200 200.0 >3.3

25 30 5 20020 | 752 515 786 937 848 Lal

aPTT| 5 30 5 20+20 93.6 108 111.2 105.3 104.5 1.73
SEE-2B [ 0 5 20+20 1235 200 145 200 167.1 277
7 30 5 20+20 200 200 200 200 2000 | 3.32

25 30 5 20+20 | 679 8.3 58.9 66.4 7.9 1.13

e 5 30 5 20+20 | 995 138.5 140.9 200 1397 | 2.32
-] 30 5 2020 1058.3 200 200 1129 1558.7 2.58

7 30 5 20+20 200 200 200 200 200 233

25 30 5 2020 61.7 63.8 62.2 619 62.4 1.04

o 5 30 5 20420 | 714 71.9 §9.3 688 | 7035 | 1.7
[ 30 5 20+20 73.8 73.6 74.5 78.9 75.20 1.25

7 20 s 20:20 | %64 88.2 102.8 1085 | 99.08 | 164

a9 2, 3,4, 7 8 & 49 AREHE F5UH TE dEe FEE9 #7180 £9
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& F olgolMEH | E(SEE-2EA) ¥ He& & =(SEE-2B) el A a4ts}, dde, 3w
b gl RG] Fsidern®, o] WA w2 dLHSEE-2H) B! ER2X
F6EE-20) 28&3 &7 353 o= F9, 4T, AT 2 FEHd FF
= SAHE 5. 53 A= AYZd=de] diEc] Ee HEts g9
=, dEgi @ FgErolE EAE0RR 7 E8E FEYdeE @ FETUESE
o= ks HunFAII I ARE IY 7o YE.
%5 RO BE ol9e FE-47180 BEg Hetn 24 B4
mg (%) SEE-IH SEE-2C SEE-ZEA SEE-2B SEE-2Aq
Total Polyphenal 18.7 59 44.1 28.9 8.2
Total Flavonoids 532 29 218 156 7.8
Total Sugar 0.8 37 115 19.6 55.2
Uronic acid 0.5 2.8 a8 12.3 236
Total Protein 1s 2.4 55 7.5 6.9
B0 = B Total Pol wphenol W Total Flavonoids
40
¥ 30
3
20
10
1]
SEE-2H SEE-2C SEE-2EA SEE-2B 5EE-2Aq
29 7. 9e FE-f7180 AR FEelvE ¥ Fgncols I via

-

st

]

ug

YL]—O]E/\H]i’ tu 7(]

10 Ju

e AA vehg ww B
e 5ol A

59 Astel A F, 44T o
=4 gulel Y FEEE
AH
a

o =
R

kv
o
kg
i
2
i

(0]

(2 T5rd v E=EFYH =0/754d 429 4

O =

$olt] 42EE HPLCE ofolwmit fwa)3)

o mln

55 o)

0% o4 ¥Hfrlol
Ao E 88| (SEE-2EA) %2
oA 7BA A®

lol BA%E A3} dubzQl =4
= &8 glutamic acid F&ol Wi &5 ol Ahmed(2016)o4 HE=npe}l 3o
AAEE0] salt stressoll At]7] Y3 222

tel B,
AAt, A=
]}

]
Y
5 v

ks
3

A0

1>

E
aspartic acidyt glutamic acid &<




acidicgt opr]i=4bS REEoUE A o= Qs AAAE AATE 7HA I e ant
¥ glutamic acid7} F&3tH A A 5E e &Auts wrEojullE A9, HPLCE f=A
glsto] FErit e olw i 4kS A A aspartic acid, glycine ¥ alanine % ot
= W ofr|4be] & EAste Ae EUE. Ferite I AATIeEE 3
o, ©@ul, Auks VAl 20 AES et e 2raAdSs g9

Q) 78 AF vAd=d o FErid rEe] 2E =1 4A

O 2F W&o Agste PIAES SErH EFFE=0 F 83517 93l salt tolerence
H2~EE A3 Leuconostoc mesenteroides SRCM195 2 Weissella cibaria STCM177
o] AS dx 1%oA AySo] sty o A% 5o|Ax = Leuconostoc mesenteroides
SRCM1957} =5 o & A5st= AL ﬂL%(Fu]lhara 1993). &9 AS$ AHAH=
Fza Rl Saccharomyces serevisiae DY2] 749 9% 1%l A7 A5sle] adAAM=
A5etr] oEws &g W fAAoA EEgE Zygosaccharomyces rouxi 10632

(¢}

A9 A5 10%NAME ASsts Ao2 Hol Uubl ERFI/F 2t& U9A 2o 4
33 JEAHE 7 #F53YE Q13 Bacilluse] A A% 5%7A o] A A G4k
9 38F Ao ASEEr Wy, 95 10%9 A= ASo] ¢kt A=
7;

AE AT Zlﬂﬁ”r WA= Bacilluse A= 10% olste] S0l A5l A A%

Leuconostoc mesenteroides 195 Saccharomyces serevisiae DY Bacillus amyloliquefacients 167
_ 2 2 12 ~ 12
3 *-1% e o —o c | *1% e——"] E 7 e
X o/ ———_
§ 1.6 -li‘(’)ﬁ% iy . § =5% S 1 =5% f u
g /) ——— £ 08 |y € 08 /e %,
£ 12 <20% // £ °# = +20% e \‘
s / / 2 06 —+20% 3 y—8 2
2 03 s/ 8 , 2 W& ‘.‘/ TR
20 ol 2 04 - 2 04
3 P, | 3 / Pl 3
o 04 (] = o
0.2 L] A 0.2
0 A — o co— — 0 .,__.,,‘l—/‘:/ 4 0 —r tTe— .
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Time(h) Time(h) Time(h)
Weissella cibaria 177 Zygosaccharomyces rouxii 1063 Bacillus subtilis 168
— 2 = 1 12
£ *1% 2 19, E
S 16 ®5% == g o8 | =% . € 1 o
2 ~10% ' e % s 8
€12 e20% < o6 N < 08
g 2 +20% £ 06
S o8 » = 8 04 ,w/ 3
= = = /”' w 04
] L] ] 4 =
3 04 S 02 V4 8 02

0 20 40 60 80 0 20 40 60 80
Time(h) Time(h) Time(h)

9 8. AF ¥F vAyE9 salt tolerence H 2~

O A1FF AF7|HANA 232819 S+ Bacillus subtilis #73} Halobacillus salinus #18E
o v 30%] Wi Fsted 5YTF wiEt FEuit EaEHES AN 9).
3 BEuYE AAJAZJAAA FYUS Bacillus amyloloqufaciance SRCM167 2




Bacillus  lichemiformis  SRCM164,
Saccharomyces cerevisiae SRCM410%=

Zygosaccharomyces
A wersaA 55
St Bacillus subtilis #73} Halobacillus salinus #18 S+

rouxii  SRCM293
oy BejEe ww 3

% SEuird i@

S e

AHES 7HA 2 Ao Y] wiSHdoNE B 5= JA%o] Bacillus subtiis #7 Xt}
= Halobacillus salinus #18 +57} 29 H S%viy Z} 7 Heﬂo] Je AL & &

(2™ 10). EAAOZ Halobacillus salinus #189]

sdFor SV npYe

o & X & 18
ek

o
aked

EE0C] Orfdof sigfz 2T 8%
mEa1y
m EEy
- F-EE
EE=r
| #asd

%
N &

&’
S &
»

L-Glucose content{mg/ml)

L= s L - TR ¥ B <

18 9. Bacillus, ERF, 2 A1 ZAA 2384

l e owsE = ow

a8 10. §5ATF7FNA B Baa]lus subtjljs #73 Ha]obaa/]us salinus #1882 EEujt] nh

O 30% 57 i A(dE 5%
E R8s} Saccharomyces cerevisiaeS b
F glgh 1%9 glucose H7INFCEE 24A4%F vho] d-FEE(dEd 2 A=

ok 30%(H =500 A A538h=

ez AZol AAE AR Foask1d 11).

zo] mpol ] A FAF 2

84 5 dF5 oA & T
F HoMe= B == 7}7‘“’1]/‘1 2 #FRg=s 4@ 43 J3Y. 19
o) B subtilis £73 Halobacillus #184 7§—°r g 5 rpoksl g s T

5434 2 2

=3

\lllll';o

5 A
@ 3
ST

e

Q7
086
0.5
0.4
03
0.2
0.1

Protein(mg/ml)

iA} g -

SE0IC]| off ol B Y= THYE ¥ B

mEsY
| Rk
W ey

EE

b g & S

e ]
W @
Y

Halobacillus salmus #1 8

A&

r Bacillus subtilis #7

s o)

FFEE(Y

m g5y
N i
I
,.ir' I I I DEI | |

\h

’\

@ #FE FEu o] BaY HAE

= 5%)°l glucose 1%E X 7iste] &

Ok

Fate] Glucose H7F7F &do vA&

gostgon SA50R 4534n COE A

53 BEvi0 dsd
1

102 Hol X%

ARE deEFET
[e}

awel F4o] WA growth factorrk o gl AsE F3

Fgolqnt A%
At gzl
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ALFFE(YES) | ABE(30% FES)
&Glucose1% &Glucose1%
| S. cerevisiae(12h 28) | S cerevisiae(12h 2F)

a8 11. S&5uY @5F5E 2 F5rY v Aol 1% glucoseE 718kl Saccharomyces
cerevisiaeE ¥ ¥ A3}

O ERE SEuite HEsle] HaA EEvid A 5%E L-glutamic acidE o] &3}
o] GABAE AAsh= AL &K 12). Zygosaccharomyces 49| Saccharomyces
4 HTh GABA A Fo] 7% As Fdstdleon ol dg/d @ A9y Fxlo
e AYEd £4< GABAE I8 E 53 MASE A& F Je ALE §RF
E Tertte HEA YIS SHAME g daEe] 2 F AeS gk

TADT A Sig=a38,10 Mef= 300 20 (CHO_D8 13 SEVY_ghcoss_yeast ex_10B3_san0 4.0010)
| mau 7

& |
14 T - i
a5 o
o - e b
o5 T
i ial
| 154 Zygosaccharomyces rouxi 1063 0!
|
-3 T T T S e TN
2 4 i A 1 7 1d
DADT A, Sig=338,10 Ref=300,20 (CHO_DSTH5EVW _ghneoss_yeast ex_410_said4. 001 O
| s 4
[ma g
2 & . 3
1 ' T | = B
i 1 ] g, \ Ll
0 Fey ) | S | =
-1 . g ‘I]‘_ "
| Saccharomyces cerevisiae 410 1
VS — I
2 4 6 8 10 12 Mo mi
T BAGTA Sig=356.10 Fef=380 20 CHO_D8TSSEV ohuoeee_pemsl a3 303_sa0 4 01 )
| ALl i |
|+ } g
o5 I \ %
o4 A - \ -
| o5 i
PE i
45 - | I
+1 Zygosaccharomyces rouxii 293
as ]
-3 T
2 a A ] 10 1 14 m

19 12. HPLC 48 53+ Saccharomyces % Zygosaccharomyces2] GABA A4 Wl
(323 GABA)
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(4) 25 AE=2FEH 78 7IsA4E B8 3 AP Ve 22 &4 29 3 54

O 7N = &2(ES#2020, ES#2020)2] +tatady, SZ2vs, Edtieols & £4
T8 NEE 2r)aze] oAb 2B AXESH203009F vt 2B A&(ESH2020)
£ AN A zrla2(Yondwok @4tst &4 DPPH 2tHZ2 &715< o83t 54
g A3 GA NEFE] kst Agdo] AARERG w9 3k e FQIHTE 13A).
ol 7IE Al® AFEd= B B FANA EE ST rlass FREA A
7HE e 250 S5rH dFFEES ol8st & &g T3 Y=
FOE Ut go|EAmEEC] FdrHel Aes AlARE wEHA, 2 A ;}f(ES#ZOSO,
ES#2020)3} AR Ald zr|ax(Y, SAHE ez T EdE B
Fe 24T 23 At 7H%}%°ﬂ A F %E‘r wole gl ZEvE d¥e] AAREEG
2001 =A =] s FRATHIH 13B, 130). o224 B MEFo] 7|& Al
29 HlwA A 7ol - axgA S AF 2 Zuid Fo AFEt
e Zo® wE.

s .80 B
A Lh] ]
3
E 20
ES#2030 T2.3 3 i 1570
i g 0
T i
ES#2020 75T ; , i :
ES#2030 ESR2020  Yondw (Sempio)
0 1854 1931 C
Yondu Hs 183 i 1
(Sempio) 5
£
——————— £
o 20 40 &0 ] 100 20
Antioxidant activity (%) 3 3
z s
Antioxidant activity was determined by method of DPFH free E
radical scavenging assay. Two pl of each sample was appled B A L i
ESE2030 ESR0I0  Yendu (Sempic)
a9 13, /M 2w A 2(ES#2020, ES#2020)2] &4kl Eil 3

qm
>..
o

ZY9E, FHirols FEF 24

A: DPPH #tHZ &A% &4, B T&d s &= FTETHolE g 4

O M 2w A(ES#2020, ES#2020)2] o]lAEetd &5 &4 9 Jd2E=ZAY &4 H7}
N Zu] A2~(ES#2020, ES#2020)+= 425537 55rlY FEES o83 I8 &~
olmg o ~EZAY #AS MCF-ERE P3 cell& ©|&3%F Steady-Glo Luciferase assay
systemZ43gF A3} FAF 7JakE o] estrogenic activityZ} AARD R w9 -3 HO
2 gRIFglon, Lo HrtEe FLEEEFH fFoiE e isoflavone &S Hlu =
Ad Ay o 2ERZAY AT HlE st @A NEEESH2020, ES#202001 isoflavone
grgo] YDEUT 2vjold 2 FFoE FiHo AS FRAHTH 14).
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Estradial ES#3030
1 - /jr-\. 100
&0 i B -
'; & .-‘j 2w [ T ! 8
3 ! &N 543
’ : / il s ;
40 Fi i B o ]
a0 |- }{ m |- g o
- - E S5 4
i} o c—_ - B
-1 LI s TR |- B E | a '] B [=lli =] [ 55 1 i 138 200 250 E
=
Conceration (log M) Corcantration (%og pgl e
g
g3 .
Es#2020 Yandy {Sempic) % 238
100 100 E i
g e
B - R 1 4
£ w i w
2 = 3 o | - :
< Al Liu 0 ESF2030 ESAZ020  Yondu [Sempic)
B 3 - |
- n
m — [ J S N . PR |
111 7] 01 50 160 150 2 2.5 i 050 100G 150 200 250
Cancentraton {log g} Canceetration {log 12g)
Estrogenic activities with a positive control, estradiol, were determined using Steady-Glo Luciferase Assay System in
MCF-ERE P3 cells (3 x 10° cells/well of 96-well plate)

a9 14, W 2w A2 (ES#2020, ES#2030)8] oAt & &4

9 AiERAY By W7

G) FAF FEE 53 2 &AA A
O fAF a = A3z v EE0%w/w)S cellulase E-3H8 A(Plantase TL, Rohament

CL) A8 % Leuconostoc mesenteroides 195, Weissella cibaria 177 2

Leuconostoc

citrium PC1& wjoFslS. &ar|3tol uhgl L-glutamate?] A Fo] Eolv+= AL
318 15). T3+ hetero-fermented lactic acid bacteriae] S x5 &4k ¥ o}
Uzt COp Hy, &FE, f714F 55 tdstAl AAdstr] "o #A5H 2% AFst
A A 5k7li$ vuulifii-‘ﬂ &7 o] 7hsdhs &gk Ty A4k 9%k pH
At ol At GEoEE HR FEs7] o AR HS wehA
bgs m=E 1117-‘}’6}04 A% FH7bste WAlolgtd Zr|Aazo LS 4
2 A EE.

B FoodsAH( o] E=Z 3 & o] =

A A¥ 3 HaTVIES
v zFe] YZ(needs)”’} d53h=
A R vﬂ%ﬂ A A
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AA 71dstH ol YEFNaS] #Ao3t HFH = oAl 4=

1> - rlr
o

E Ao 19 rE Q) AEo] A5t ETEFS 228
ol glutamate®} -2 salt-stressE AT 7| %’43‘} Hoke B {35k 2] Eo

Sni F22el: AUE JAE ASUEF B ol 95UF o

AABY ArrEsd o ngzwng SR

2
@ 4 o

ol

N R
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v = o 2 1x 2
o
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H - o

X e
o o
Rl

G Xy U o ode M oaR o mE ofr £ 30 ook
P
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ook

=
e F 44,25 Fo, 33 %O]E}, 22*’ Url‘iEk lﬁ;uﬂ
3T

1% 2 A FEUG 4B AN T

glutamic aicd& H%S‘}E AAe zniAx QBT H.

b~
[>
rr
N
o}
HE
rlo
v
ul ﬂ
il
ﬂ%
ﬁ
;
;1
[
2 o
L
g
Flf b
o fr
N
U

2 st o5 F 7o Ued. CAFY AlEE 7<d°ﬂ dzA FAsts =z

© °otu™ =rE7F A7l AFo=E glutamated] ¢Fo] 7HE w2 ol <.
=

Yo 2 glutamate®] s = A9 AEFS YIS w EuroSauceo] A sto

SHe o 5 A

b
o oot otz B 2 R

b (m

= e b
f [y

2
£

DA} SA} SAb CA} EuroSauce

A=d H YD L D #2030

16.0

45

5.0

Na (mg/100g) 6, 546 6, 334 6, 281 8, 945

5,523

1.02

HEi A (mg/ml) 0.03 0.09 0.06 0.89
st mg/ml) 5.42 - 1.46 -

3.61

228 Hmg/ml) 9.66 15.84 13.30 27.32 o]

16.02

2

(2) &uF37HNo Salt-Added), “#ZA% F5F°, 3 HAe ¢qg =vjix

Foods &%)

O "3 Natural extracts, soy sauce, salt and MSG replacer)ol| 233+ ‘ﬂéid‘%
[e]

2 A8 WA L 100% SEVIEY] 5FEWE ol §3tel o 100
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HAEE 715 4 Q= glutamateo] oFo] Hl# Z
o7 ZFUSIRA 459 o]FEE oM © FUigh TaEvIRHE AEHS
glutamateo] BAF P A8 S H2ES 247 10084 = FEF Ho
A1 16). HehA FErH dFFEES o8 F dade w4 73t
A& HAZ o] LREHE wWo]2xE FHlo] dSste AAE T A4 FHe A
S5 AAH3I(Teng, 2012) EuroSauce #2020(Western type), EuroSauce#2030(Asian
type), EuroSauce#2025(Mild type)e] M £/ AAES ML AL 2 Zvjhx
ANZZAN A AHE bk} o] fFRa2E FY FolHol] st A2 Mo =
HULESE Agsgon, Terty Xr4axo odidsts 7F4 = 5,5009/480g0. =
AA FHA ZAFEF ofAlRE A5 JHATIQI mig 0.01~0.02=(3+3} 12.49)
I FARRE 7HAdE A D A3 Jhed A FEAZY §FE VRO E 13T
10 ml WelE, 30~50¥ AE AFE7IZHS ofldste] 480gs 718 &Fo & AR
om & F7e EA ulgl 250~ 500 ml SO E trekstA M= AZFY. F=
A2~ #2020, 2030 2 20255 GB Foods R&D HAFHA #FH7F 2L Zg o Aldst
o Hrigk A" 1DE B d73H =3ty 7pdg A AAFS] #2020
#20309] 739 Aol -, soy &Fo] 73, baked flavor 5ol AHEH] o]ZS F]
ATE AR #2025¢ A¢ FLEAES AAste AAHES TSI MAE

=
|

=3 > S [e] [e) [e]
A% g vl g o) FEuiD FLEAS A F AN

N
4
o
fo 4o

SE0iC] & s 540 IE LGlutamate?
16 |
14

|
12 |
10 | I
|
| =
| I
|
45 60 75 90 100

30

L-Glutamate(ma/ml, E.=16)

oN B o @

L )

a9 16 SEvY EFFEE FEadY w473 wE glutmated] ¥4 F
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Taste_6% _en_agua_phitoco_-~ Taste_6%_en_arroz_phitoco--

719 17. GB Foods®] A&l & A3 AAFLE A5H 7}t

ot ST v EY EaAE Tt Ee TE A7 2R/71FAE &4 A

() Cellulase, lignanase, beta-glucanase, aminopeptidase, protenase 52 &4 ©]& &%
] = Tk el EE

O Cellulase B384 plantaseTLS A&%2(B0%, F=5 A7l & 1097 EfAES

DFsY A BIEoR FAFHS DNS methodz gk oju Fao] Hr}

F Az FAd e 1%E AHEFE AP=E 30% W= ¢F 56 mg/mle] AT

o] EA3}. oo FAaAHEYRE JIFEIH e tddF L celluloseZ} E3l EH o]

g 18). o]ZH Fxof A

A sk ol oF 2,8~3%

st7]o &3 dHol HS

AA Y E JhialelH 17.813 g(F& =

AIBE (30%, 8 = 5)+ Plantase(1%)
30

in 25

o

8 20

E 5

£

‘é 10

8 s

E

LV 0 '
oY 1¢ 3% 9 10¥

&8 olgstel BEoir) np

13 18. Cellulase 34 HES B3 A3}
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== Pei ANE

a9 19 Az FaRe) A FA o wWst

(2 H48 g4 84 48 9 HH 3 =d 4H

O AFEo=z o] AgH= HAFd Eal|&E4< Plantase, Optivin, PyrFlo Al £/ &
A2 FEuy mfds Ealig 23 50C, pH 4.5~5 WA o] 7t =2 A
< FAHHE 20)

EFFECT OF TEMPERATURE ON ACTIVITY EFFECT OF pH ON ACTIVITY
> E
= 100 >
2 =
5 © g
u 60 g
g 4 §
3 &
e awmewasexliE TR EEER EE
" :m:m:m;egre:sc:ciu: T PH
a9 20. TEEH wee] HA4 a4 Faf =4

Q) B4 FaAHES xP]/7]ed &AY 54 4

O Cellulase &3&4<! Plantase, Otivin, PyrFlo¢] 7% Plantase’} 7} 3%+ 7l+&
35S e}, Plantase= pectinase, beta-glucanase, cellulase, hemicellulase’} +&
O|FE= HAE o] F ouI Aol VM F HEEEt=A dotr Y] e Ao a4
2 B3] ¥ Ay} pectinase, beta-glucanase®] 7}=#3] A=7 7t & AL &
. Wb B Ao A= pectinase 2 betaglucase &3 &4l Plantase B &4
& AHgste] FEriy wiA A S Tl ol vhE A a4 ARG

4 @ == B 84 Agd F0H mES TR o3 VA 2AY EAEH

3 4

5

A=

e

7H8-"4 1L % F(Brix) W3}
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ST vH=ol gerstETleis) AER 2, H]E}:L‘_‘“'?}H] olz, FrAdERL, 'E]Hl
015% A7yste] ZhEel & fAbdS wjefstel 2EY das l ety Tt s
o] BAdets AYA 249 S4e 9=, Brix, % ?‘%}’&i}%@% W F7IHE 8, :L‘i%
2D. A Ao et d=Hste filoy, FuPE T 53] %Elﬁﬂ% o) A
of s EA HaE B wWEkA A AR E4e AL A 2uke A7
3he EAE A TEv 2% W E AFEFe] H-e

F 8 gdlw Jheddee] 24 AZE 7 945 B 7HA ALY E6riv ¥

10 mg/mL SEF 0% AC 1% AC 2% AC 3% AC 4% AC
Salt Conc (%) 054 061 061 063 066 068
Brix (%) 11 11 11 11 11 11

% m10mg/ml m5mg/ml  =25mg/mL

70 A

50

30

20 -

DPPH Scavenging activity (%)
]

10 -

SEW 0% AC 1% AC 2% AC 3%AC 4% AC

L BstE b EsiEe] 24" AdE 5 dE 7M1 RGN 92 s Wt

&
o
[\G]
—

ok S5 FH &Y AL Tt e TEA AT 2v/71544 20 &A At

() S50 vp 2o A EAES UER @ AR BT 9 26754 20 &4
Ay

O AWtrEalisted 533 S5vtt v &l Zygosaccharomyces rouxii SRCM101063<
HEetol TEI} A3 FEvid AAY & FFo] @ol Fidte AL AR

13}, Zygosaccharomyces~ 7e§ T FLAgAR f*”] BEe Fodte AREA
7 5o ARAME FuE ste ¥ & S vhl=dlA FA %2
gdog REhd Znjguys= Zygosaccharomyces rouxii SRCM1010632 Fvr&s}H
i A olHHnAAE S o83t HEHY daEF| AR F EFHAF
o] Z+Ad= Lthol 2001 ZF 2091 25U} fAAa%ta $ESle 3R Hase £
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k)
i
it

TEE A

sgout, BEr W #8
AAS7} ofel 2.
S5te] sl 9718 F7k

1= O
T o=

o

1=

Hebg Bl g
o AEAY e
A7 gdEe] 7h

Cme, §84 AelRdEde) £A8 Hases By
ol g3t ASUEFT A

Aol

9. Ee| 2z Wil BE FEUY BT DA ALUs 229 97
=R
ae | #ee | 2= | A% | 22w | o I‘E";" sy gﬂ:‘
e | o | Bo [ (8 e ewy | 28w -
as
100 4 Z i 33.0 1.26 79.4 26,2 6.8
100 4 2z 5 35.0 1,25 BD.O 2B8.0 7.0
100 4 2 10 35.6 1.27 78.9 28.1 7.5
100 4 2 15 36.3 1.29 72.7 2B.2 81
100 4 F 20 36.8 1.30 76.9 283 8.3
100 4 F 25 37.2 1.31 75,3 8.4 B.8
100 4 2 30 378 1.32 76.0 28.5 9.0
100 9 2 1 343 1.30 76.6 26.3 8.0
100 9 ] 5 36.4 1.30 76.9 28.0 8.4
100 a ] 10 37.0 1.31 76.2 28.2 8.8
100 9 2 15 378 1.33 75.0 2B.3 9.5
100 9 2 20 38.3 1.35 74.2 28.4 9.9
100 8 2 25 38.7 1.36 73.7 28.5 10,2
100 9 4 a0 39.0 1.36 73.3 28.6 10.4
100 20 2 i 40.3 1.52 65.8 26.% 13.8
100 20 F 5 42.3 1.51 B66.2 28.0 14.3
100 20 2 10 45.8 1.63 61.5 2B.2 17.6
100 20 2 15 47.3 1.67 59.8 28.3 19.0
100 20 2 20 48.8 1.71 58.4 28.5 203
100 20 2 25 50.3 1.76 56.9 2B.6 21.7
100 20 2 30 51.0 1.78 56.3 28.7 22.3
100 100 z 1 ad.1 1.53 65.3 27.1 14.9
100 100 2 3 436 1.5 64.0 27.9 15.7
100 100 Z 10 48.0 1.71 58.5 28.1 19.9
100 100 | 15 52.8 1.87 53.6 8.3 24.5
100 100 2 20 55.3 1.94 51.5 28.5 26.8
100 100 2 25 56.7 1.98 S50.6 28.7 28.0
100 100 Z 30 58.5 2.02 49.4 28.9 29.6
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LE=AHATE A9 o7} P AL
Eo ot &3 =(Solubility)ell 3t
g Avsh YA 100g9] FEri]

A gEHE 9o G A FYF A0 Hol 308 ool FErie] FHE o
e BT £29 2o B 5 98 U 92 AU HeH 7] 1gRe ow
Ao] e §2e) Bl ¢ AN FE 308 /FAH ALQT FEL WF 2F
(4C)e 247, 5 F=1000)S WY F2UC)EY 3288 A Yepbd. ol B
Yo/ s W7k Re5E 9o ntE f1ngRe] £40] AL ZoT WY T
el BE LETZA Azt A% A7) A5 A FAHL L 4 AL
2, 4C ol3te] YFE 4F oY FEF AT F/1RY FEL K

7o A
B m SEO-HW
m SEQ-D5-HW
50 = SEO-ErOH
m SED-D5-ErOH
20
F
an

20
10 il I
" | i P —

Sugar Palyphenal Flavonoid
Total Suge: Aridie Total Protein Tatal Total

& 2
o o
SF S &
PP PP

Total Polyphenol &8
E

Total Flavonoid

DPPM Scnuengmg.' ""' . ’

a9 22 A ¥seEd A

SEnY 94 9 e 2329 oshshy =4

o

W5 B9gE AzETe) 94 FZEGED-DS-HWES 24 1 dziwe 94 #3
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ECED-HW)#} vlm Al F3 3EH63.0%)7 53] F4H4T $32.8%)0] A3 Z7}
Aes RN F J& 9 F F 53 AT REC W94, d1 ¢ &Y
A, &G GAo] ¢4 AR Yol HiuHI gouE YFredd s F3td F55H«=
A E BEe IFEER EASte AU ITRE st ZiEAdel Fstd S-S
FY ZAER 882 F dS WS ¥EE dxEZY I FEFEGED-DS-HW)
g A AxiEge 94 FEFEGED-HW)F vlw Al 50~100% ol F71e =4
= (~40.8 mglg), FZeRxo]=(~31.0 mg/g) %L FTEHAH(-15.9 FTHFWS TH3tL
A1 22). mepA, dFEds T3 dENaCDe B o= AASAA &
AE7154 SFES §EHA F AR O ol dAT FUtet 7sA
o] Z43tE ¢4 JUd 2AE FEE F UASS & F IS
(®)) /\P/OLZ’:}E] 7}’“5—311 SEuY v EL vAE TEHY] 4 T8 9 9] 4 78

A7t EEste 8 FEutt vl Eel Zygosac. rouxii SRCM101063-S A &3k

4712 v F A7) dael o #EH AolE A Lygosaccharomycess 1Y

7k, 3097t Hagt Hade v 3F AAH ASEE nEoE 53 HAEWHOE AT
7t

37k A3} 30U AYIE BER AFelA w5 Fe FAFo] VA AAH A
S57b F7HE Ae HARE 10, B SE0H SR ES ARA 24 2
E0AF 5 AAN AN ERR F e HPsE PIS ASIIR I

% 10. Zygosaccharomyces rouxii SRCM1010632 197t 30¥z # &3 S5nir
MRS Ee WA A

. Sensory Evaluation
Variety Procedure =
Overall Acceptability Flavor taste
| dbgs
S0t AL EEE 0| 19 2= 1.6+04 1.0+04 2.2£0.5
SO HhSOoH
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@) 201[7)%54 4% B 9@ olsta 54 B4

e
m{n
T
as
=
O
M
i
Iz
"l
&
e
=

ol

e oA oo
2 INOEL o o
o =
I
N
i3
W fol
i

tlo Az
gl
> = 3

_54_




mAl Z | Before Fermentation
404 - |
e [
1 |
204
1 - § o g e i
1 = + o 5 B L
i zas¥ S ¥ ¥z s s|| R
0 ¥ ¥ 4 - Lty I
04— L R s e | T T T X o T Er 53
1 10 125 15 175 20 225 min
Al g ] )
o ] % | After Fermentation J
404 2
1
104
24 -
{ & g E
10 ~ R 8
.:.j‘ e i
BB S e Lo S L S B e T R TS R
1] 25 5 75 10 125 15 175 20 225 mirg

a9 23 #E HAE SEriY dE& FEE9 HPLC ¥4 Z=231Y
a9 23¢9 HPLC ZEZulEdR oA 0~5& oJuld HEH = JIaEHLS gFE d=
ik AlEol EAUYL UV spectrum, Amaxzk 2 =52 9| rentention timeS Hl L
st ERIStAw. THUS WHOE 648 3= A& isorhamnetin-3-glucoside,
9.089] HAZE3 =z AES quercetin-3-glucoside, 12.78thE quercetin, 13.85 Etie
isorhamnetin®. 2 &<1g. A3 Ao o3tH £ HEYIHFE caffeic acid,
ferulic acid), isorhamnetin-3-glucoside, quercetin-3-glucoside S5ult] o] o ghg =
= Hegs FE2EA AR or 2y Bud ub 9dom(Chung, 2005),
isorhamnetin-3-glucoside= Id9=4 7|54 &2 BudE v Js(lee, 2005).
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st JERE. 9 249 TLCEA ZantdoA] oHoldElo|E i ZAHEAE0]
o

Digion HP-20 & #¥ AZPIEIANE Rel@d A e fRo| AL O Fgom
PelHglee BojFn, 53 UB Hios T2 % HuEl, BAuth AiHew 3
od F4 99 AXNUA FHo| AT HEE, 5 o] F AAH| e
& 4 . SEE-2EA-UB, ~Bl, ~B2 &4 UVIHS 254nm9} 354nm= 2|35t
) Bde §RYle] datde B o AP FedEEd Fehunols YuE
o ARGl AL U 4 UROH, 58] FBanmol A Bimac FAA BRI

SEE-2FA-UBS| #ol & slseiatso] 2 AAmo] e o & Ae(1d 24
CHCI;: Et0AC : MeOH CHCI EtOAC : MeOH | BuOH : MeQH : H20
5 6:3:1 ;5 3: 1 ] ’ 4:2:1
UV 254 nm UV 254 nm UV 354 nm DPPH detection
% 24. dEotAlElolE R oz RE EEE AZHA & TLC &4

EA: S50y gt g-ojehs =220 o golAHo|E 13 (SEE-2EA)

UB: SEE-2EAZX-E] Diaion HP-20 Z¥aZnE1d 92 283 d=24r g8
Bl: SEE-2EAZ X-E Diaion HP-20 ZHol| &2d W& 285

B2: SEE-2EAZ R-E] Diaion HP-20 Z# o] &&d olxE &35

£ 11 o gobAlolE RoZRE Red A 7b HE9 et 24 9 FSuBA

Yield (g) 5.0 128 1.38 1.45

Total Polyphenol (mg%) 26.13 40.66 386 31.46

Total Flavonoids (mg%) 18.94 5.3 12.82 2335

Total Sugars (mg%) 16.06 1133 17.38 19.83

Uronic acids (mg%)) 0.00 0.00 0.00 0.00
Antioxidant Activity (%) (100ug/mL) 50.69 66.85 B84.35 79.35
2.5 mg/mL 117 1.45 1.03 138

ERINS) 5.0mg/mlL 169 273 1.55 233
o 2.5 mg/mlL 123 1.87 1.22 141
5.0mg/mL 235 3.14 2.06 277

EA: &7 Hda-des FEE9 ddolAHolE £8 (SEE-2EA)
UB: SEE-2EAZ2-F| Diaion HP-20 ZeIa=nETe)s s B3 fAsga 38
Bl: SEE-2EAE % Diaion HP-20 Z o] F2d wee $238

_56_




a9 25 ¥E A% FEuiy 334 dsEst g7 HPLCAErEDH 9 UV ~dEF

B2: SEE-2EAZ F-E| Diaion HP-20 ZHo| F2 ¢ oHE &3 &

3% 1194 SEE-2EA-UB%] &&= SEE-2EA-Bl13} B2 gE3= €8 EFgRxol: &
ol Ae Aow wop P Fedsy AEYFESe] P U U
% lov], SEE-2EA-BI3 B2 Hito] EASH: TS F2 Fehuiwo|SaiE
3 PAE ol FE o] EAY b5l F. FEvh BE-oHE FEEY oY
opElol e EHGEE-2EASIA EeE Al HEE oRoldEolE HRug mF F
Astggel F1shgon, TREENEY Jol e oR FHT F3uBHe 7
% WY H8 SEE-2EA-UBH ROIA 713 $5598. utetd, F3udyel 3%
SEE-2EA-UBE o EA8Hs s5garse] A9 22y 240 Bastgle

H=¢ 38 &, SEE-2EA-UBZHE #H=44ke] A 2 HPLC &4
&3 Aol $43 SEE-UB ¥ & (1.28g)2 Silicagel 60G Z 3 (2.5x30cm)2] “gttoll
EY ¥ ZEEIXIEY Yes IYHAE 38101 — 2:8)F ol &3t §EA7]

3 FEuEA g gadstEgdol 43 Vs ded A Y E(SEE-2EA-UB-1)&
453 SEE-2EA-UB-7 ¥ #-& HPLC-UV suig E3te] 729 FEYiABGH QL
ah, FR2AM, Fuidsl, TREF S H 24, ad sk Al%ﬂm& AT B
1=]
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o Bojel ANT. BEA FE0G AEAL Gu9
2 =D

B X
R |
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4 i ; & @ e
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A: HPLC Z=ZrlE#, B: UV 2~"E= ;PCA: protocatechuic acid, CGA: chlorogenic acid,

CA: Caffeic acid, pCA: para-coumaric acid,VA: vanillic acid, SipA: sinapic acid, FA: Ferulic acid

1% 253} ol Bacillus spp. HEE Ft F5HE FEUH At g Hs
gike] gFgdol dA S S7He S e BAE BE HEEite ko] Ba
A Bty ZriEglen, 3] vanililic acide} sinapic acide #aEH o] EEuit] Algd=
Aol wlmEtg o}, Bacillus spp. WEE B3t 1 o] G437 ZUHYLSS B 4
QL. o= Bacillus spp LEES E3t] AYRAE E3] S5t 7184 thdFe o)
B84 doldfde] EHoEA, oE 74ﬂ1:rL749‘r A= Ad AEAE 715484
e F=8vd o3 &=¢] F7tHAeH, % Bacillus spp.©l 91& P& F
ato] AAHE AAZE sfAH. wetbA T?u}qg BN et 7y AFEES
Z7te}t ol FE UIeA T, FEAEEYH PSR Fhe FFE zZYv|dae
A7 zrazze] T 7hsAe S

FEH FEES ol&dte LEE FI 2viAE AFse IS o
ZF @A AES ARHAE F3 BeAAE AN SEriY EFFE9Y A
dolA =AAE Gu7t Fa &uto] Aetm o & MGMAA A3 Fa)o =z
3 AxEAO T|FoRE BEF olF Bt e EFFEES vkl
2 Agr AR glutamlc acidE A st= G glutamicums wioFsle] wa <y

g 3 wE o) Aukel Nag®
cliamates] & @A LA + AOLT ofu XY LE WAGA Yo 49z

|= ol Qe FEUT i
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25 sEols 9 a5y BAE AAL AAA 2

£ 9 =

EdE §¢om #FN ke A AES gl omA Y HYgdH ARE
ek, AF 4 A=A ARSE E4E A= AAd SEviy 2ad
A r a2t AR AEE A2 AFESse Adsdar gy, Ay, SSnt
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Sensory Evaluation
Variety Procedure Overall .
Acceptability Flavor Sour Bitter Salty
S0t g5 1.9+0.4 1.8+0.7 2.0+04 1£0.1 1.5+0.1
E E A X <0}
S0 29l 28402 27404 | 35+04 | 15:06 | 18405
SS N
FEE =Y EF HR Y 4.1+0.1 42405 3.6+04 43+0.5 2.3+0.1
(SO 4.840.2 4.8+0.3 434023 4.5+0.1 4.3+0.1
AT 2O AA 3.3+0.1 3.0+0.2 3.8+0.1 34+0.6 | 4.2+0.1
Overall
Acceptability
--ES0ID| E4EEY
N Flaver |~ ESUICI @fFEclolUng
! — A B EE Y
—_l o
A|THZEO A A
ZH| A2 AF GAE F5H7)
Ao AEgs AAAE olgstel B4
Ao A &s AAs= 9AY.
® 13 50y FEEE o] &3 Zujiax A GAE AT dHw
Variety L a b
S&0tE g5 32.20+0.09 | 1045+0.12 | 14.19+0.16
SS0IC| g5 UaH 31.98+0.02 10.55+0.02 | 12.41+0.01
= EF R 41.94+0.41 5.30+0.04 18.15+0.32
SO 36.34+0.55 4.08+0.17 21.15+0.17
AT =O| AA 34.06+0.30 4.48+0.21 18.85+0.16
®) 222 B 7154 2Ae) HAH Yk TH AH
O &zvAa22AX9 g2 ghd &k Al gl duk M gF Fo AsAd I
Zgke] H =2 A glutamatee] g o3k A FS HPLC ¥ Glutamate assay kit
olgste] 71 MigAR WEYL, BAY ADF ¢ Ao g} Lol £




tlo

o] &3 W A2 ARFIAHAEE YN 27).
ss0c) 4y LY 72 925 N 248 o eias us
|
wa ASoo) BAE X2 BN 04 us «m
¥
gag A O wacnen BA  =m |

Frir) 228

uh HEo) 283 X549, A® T AAFH HrhES AHSSHA o davle A
D 718t = F== 9 485 ASsHA ¥ Serdits ol&st= Tarls N

O Corynebacterium glutamicums ©]-43 H8E AP Fovid EFFEFES WY
WA 2 AbgstH om olu C glutamicum® A7el Q7%+ microbial foodsZ Al
L-glutamates A4Hst7] Y13k HA wl#A] CGXIIE EFFEE Hristes Wao=
HYst] ALES deFE2dd o8 T mv>@o] 23Eo] 7] wj&Edd CGXI
iAol B4 A8 EA HI7MEE trace elements(FeSOy - 7TH,0, MnSOy + HyO,
ZnSOy - TH,0, CuSO4 NiCl; - 6H,0, pH D& H7F8HA &+ Ao cell growth %
glutamate Aol =w-o] H. olu] wj¢F wix 2] pHE NaOH= A st thilol 4%
H7be2 A 7hsst G glutamicum®) AW A0 B GEAAR]D A2914E
HEKHPOYE AHE3 Ee CGXI iAol A1J4AFI(KHPO)H A2 4k 0] F&F
OF AEEHY B AFNME dZHS JIAERE A A F pHE T4 F2o

ZA37] 98 AR 7 A2A4tE TS AFRSle] pHE =AY 28). H4

“H Aol AHgEE AAYO=E soyton, casamic acid, yeast extract, malt extract,

ammonium sulfate 52 Al&3sle] TaE AP A3} oju]3 glo] L-glutamateE

7H ol A Ao] GRS, A RFS AFFHAE SEH AEFHI)

Eo|A W vjFey ol 4ol xHR/SE A utEA S A XetEE A Fol AR
AG AAYoZ wAstTA FHIY 29).

H‘l
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Hi Al 20 (2 L-Glutamic acid 4t H#HE}
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DAD1 A, Sig=338,10 Ref=39020 (CHO_0513\aa atandard.001.0)

mau ] | R . o P
' | Amino acid standard - b b
Ao M SER  HIS
80 § % = iLA 'rl:p I“'ﬁg PHEmLEUm[
5 g sg ¥ * 823
60 . | 2= | e~ | & ===
40 o cin! THe| | [her e |
g sl | |
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< A% A3 A FFY 4ol AAE AS FRANIE 3D. I F o 39%=E

7bd @ol AAHE §7]4e L-malic acidy). Malate®] Y E&
Z10HA v R, A=2EA, AR AMEEHT L-Fo YE
= 82k a7 dgoz 1, abEEERED), 571
A ARSI E St 714 2HEY. Bule] A5 & 3
2 dEA e &8 AxAl= DL-3 9 malateZt A4 =
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o
N
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No.| Ret.Time Peak Name Height Area Rel.Area Amount
min mAU mAU*min % mg/L
1 9.55 Citric acid 0.516 0.118 6.47 7.033
2 11.43 Malic acid 2.195 0.556 30.38 38.657
3 14.14 Shikimic acid 3.091 1.156 63.15 1.376
Total 5.802 1.831 100.00 47.066

1% 31. Corynebacterium glutamicum KCTC 173802 %&3% S5uiy €4
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A E Hig o s FErY dFFEEE C gluta?mzamzQ °o]-& 4

J2¢l L-glutamateE A4S == o] mhdule] EEnit] g4 %% g
a2 g BEY AAE U ARZE o] &3t FEE EFFEE] Hj
GX1I wjx|e] 3}std S 7153 Eoluxt & FUoZA glucose 4%E 37135t
A BEEnit] d4F2ES cellulase B EAE A3t glucose 2.8% &)<
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dol AL&3 CGXII wiA| Q] trace elementss= F5FFE2E ol Adoz &
55 mul@e JdE AR dlE He e FAET] dEel TE= W
o A" a7t gled, Cad, Mg 5= %ﬂ—?—ir%%ﬂlc’ﬂ Exﬂﬂi A= I
2 AgsrIE o dad2 RERE FHl =
b Al g Ry S /‘F‘lo}oq 4% g ol
? < W, A Foll AREEe] Al
i3 °*°l AP%% T °l“ AEFRAFEY. Ao ol2sHE oF 60T oldolA &
A7k, FEEVFAR BF SEdEU oA o|2ARnEINIHE ST dEY
ol F dRFeole] & EH4ste EaEY U dRFoleo] AFA Fe A
< FRIHIH 32). 7IeF g AHE §lol EEvid deFEEnte °ol8ste O
glutamicum-s ©|§% HAE T3 L-glutamic acidg A4tste] ZAES 233t
HEE T3 AAE malic acid2 3 AFFEE 14101] Aoz EA3E YEFH
A dHsHE Aulo]l AstH = mHrt 9ol ‘AYUEF AFTe ‘Fevidw
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No. Time Peak Name Type Asrea Height Amount
min * $*min *S mail
1 4.82 NH4 M* 5835 22.452 na
IOTAL 5 R4 29 45
80.0 UE:-‘E ol =(Z=0HDATA 28 [modfied by NICEM] cD 1
-
50.0
40.0
: 2
30 0 o
-
b 3
20.0 } h
]
10.0+ ‘ 'u H
4|, il
. |
iol_ ] '._._"r\f 'k_
10,0 T T T T T T T T e
{114 2'5 5?0 T]E ‘Id.O F.'!.S !gD I;.ﬁ 2o

1Y 32 BAFAYERS AAados AW BEA) FAFTYL A T AF
FmEge) ol eamrETA B4

2. 55U H ol HEAY AES o]&F JITA &AY AT R FEIE AT

7t &50He 38715748 AE R AR 4 ot
D E5rHe FE59 F8AE FF 4 2 F5vid gddhs o] &3 AW 59 T
AF Az 74 &l
TEUHE 9€E AuE AS FAAF o, 7], A2 SRS FEE AXRE
g olEd& AAst FAT o, F7], Al Z+ZF 108]9] 95% ethanols 7}& & 4
2ol A 24A1%E, 33] WHE FEsIow, FEAE filter paper(Whatsman No. 2)2 7
% 743t = =(Eyela Rotary evaporator N-1000, Tokyo Rikakikai Co., Ltd., Japan)
TR Z2A oW Fx A, E7] H Ao AHY FEF&2 61, 65
A(E 14). A4¥ A= SPSS 23.0 HAL AFE3Fe] mean + SDE Yel
7&«1 zko]= ANOVAR £ % o]+ Duncan E]'TH] ASHOR BAA F9
AE zAEIYE oY, folFFe p < 0062 3 =3 Ay, = ZYdE dFe
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noh 950 =3te. mekd SEuite] 9w
z

TR AR ol g4 e A

E® 14 T57H s FEE € 2 FEAE 24

Extraction yield Contents (mg/g)
Parts - -
(%) Total polyphenol Total flavonoid Total sugar Reducing sugar
Leaf 6.1103" 16.7+0.0° 16.14£0.1° 56.0+19° 50.24 1.4¢
Stem 6.5+0.2° 121402 98+03° 50.9+0.8° 46.1+22°
Seed 8.1+04° 106+0.1° 10.1+0.3° 87+06° 44+06°
O E5ny & ¥ 999 ¥Kde-salted cake)e 7H=xsle] B3 SSviy] SAA4%
Pu Ras@on, Azel nHds YA ol ALF olF WAT F% o
u 5% wl&= tAlst vlEe] Aws wash W 4= 9 IR F HEo o=
L4, oBAg 0 A vrel BEBILE Fal A 4ol LY FAFCL
g 33
Qutalee HEMHYN HEOHYONE X ATTIRT VH ake
WAz ¥
(2 T FEA7E AR 9 8% Bl
O 5501t Az 49, 6¢, 8%, 9%, 10€0] Fatale] ol Tbd HEEA B f&
A @, Fatst, FEA, IS JUHE FEAVE 2 I FEEY T
9 FFL 4¢ 88 mggellA A&AHoR Frtstdon, 10€eE 224 mg/gel

T2 ¥ F SR ol e 49 6.3 mg/golA 69 11.1 mg/ge ® F7}5he
9L7HA] FAIEH 7 109 TAl 17.6 mg/ge.2 fojdoz F71g olgg W=
etE FEEH= Zol7t Uegon, oeE FEE F Zods FEFS 4€
11.4 mg/gell~4 6~8¢ 14.8~14.9 mg/ge = vefsiAl F7hE w7t 9dol= 20.1 mg/g7t
A F7F %, 109 124 mg/geZ J43E HhH F SR Lol= $EFe 4-849
9.8~10.8 mg/gellAl 9€ 19.3 mg/go 2 FF3AUTHT 1020l 12.8 mg/ge 2 #94
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a9 35 d=xo FA7E E F odegs FEE] s 24

Q) Teridel Az we 4& W3 3 & % AT §E84 WUt

O S5rge s24x, @43dx 2 &4 A59 d4t3 &4
S5rHe TZ2AZE, @FHF 9 45 ANA AERS AR g4kt &4 HUE 9
= 0.5

3] DPPH, ABTS ¥ nitrite &A% % 3YELS Hrisk FZ24Ax A5 H$
mg/mL &s=NA 2.8%, 21.7%, 0.0412] DSA, ASA % =S Yepgdlon, 0.2
mg/mL §=olA 41.1%°] NSAS yElfo], ol &7 nitrite &27%°] ¢35
RNe. EHX ANRE A7) F=oA DSAE AAEA Fkom, 21.3%2] ASA,
42.9%°] NSA 2 0.0799] &L¥& Yetdo] s210x4 FARE dH2 2A%S o
749 ASA= 28.1%= T4 S718F9 o4, NSA &4 23]
HO

O

(e rlo w2
offt
b
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NE,
12
ol
A
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Sammples Radical scavenging activity" (%) Reducing power
DPPH ABTS Nitrite (0.5 mg/mL)
Freeze drying  2.8+0.7%  21.7#2.7*  41.1+19 0.041+0.001°
Hot-air drying -2.5+3.8°  21.3#0.6°  42.9+1.6° 0.079+0.001°
Shade drying  -0.7+4.0°  28.1+1.4°>  172+2.3° -0.009+0.001°




Relative thrombin time

mg/mL aspirine FA 2|7 #vls] TT+= 2.099], PT= 1.234], aPTT+= 1.389] <A
A e dAZuAN F4ES vHEY. FEAE Fx AEE 5 mgiml FXolA
TT= 1.92w)], PT+= 1.06Wl, aPTT+= 1.12¥] AA-AIA F53 EER A d4ES YEr
W.ooolggk 3 B4E TR T ow FUHHACH, HxAAHS AAA FS
Tz deE FEEY Fa F4F FAR EFAx AEY AF, 5 mgml %
oA TT= 1.899), PT+= 1.098l, aPTT+= 1.48¥] HAZAA aPTTolAT &4 F717}
Uelston, w5 oEZQ g Aol yEhd. I 54 AEe A¢ 5 mg/mL
FLoA TT= 1.50W), PT+= 1124, aPTT+= 1.27¥) AH-AA, SZE2AZA R TTe
Aa7F SR1E. Boldk 2 EFAFE A8 7 mg/mL AHEAl, TT ¥ aPTTE 7+
2.87% 1.95¥] ARAIA, FLdFEY THAAX AR AR FolHoE §3T
el 717k vebd. olEldk Ades, 2 F3a 24 EES d3dxA &
HA gom, dFAxA FAAEY FARE 381 S YEES ongh

o ome

| 24
a
o 14 -2
B e il wd | .
o T 12 mllE . b - ¢ £
d E 3 =
d d cd s 10 s c |ed cd cd o cd
c ¢ ) =
S b
b £ 08 212
s -
. B 08 2 09
% 04 06
2 02 03
00 0.0
© & 5 6 7|15 6 17 £ 6 7 & 5 6 7(% 6 7 5 &6 7 5 6 7|58 6 7 2 6 7
S| mewl) | megml) | (mgnl) Q,\‘—p?q\ (mzml) | (mgml) | (mgnl) 9\\‘) (mzaml) | (mgmL) | (mg/ml)
Freeze Dry | HotairDry ! ShadeDry Freeze Dry | Hot-airDry ! ShadeDry

Freeze Dry | Hot-airDry ! ShadeDry

O 36 ¥ sAAR, €¥dx 9 0 AR E9euAs &4

SEUiY §2Ax, €302 9 51 AR H¥S %%%‘“

TEUH Az AREY AT 8IEA S HUhete & 169 YEHY. 2T 2 ARE
H DMSO= §8&4o] flglemn, triton X-1002 1 mg/mL XA, amphotericin B
+ 0.02 mg/mLollA HAEFE 100% &EAX §HA, 520 =x, d5dx 2 4 &=
A 79| ethanol F&E2 1 mg/ml F=744 &40l W3 YehbA o5 wehA
et g4 AdxAA oA Z7V4°1 AET &8 A= JvehA Fogs

® 16. T5vH 44%, €302 9 4 A5 HEF §8EA
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Chemicals/Samples (mg/mL)

Hemolysis against hRBC (%)

DMSO -0.6+1.6"%
Triton-X 100 (1.0). 100.4+1.4°
Amphotericin B (0.02) 100.8+2.5°
Freeze drying (1.0) 2.1+0.1*
Hot-air drying (1.0) £0.8+0.8*
Shade drying (1.0) 238208
ool A=, FEviH AH] FrolA IWrHoR AlgstE HYUAE ¥ ARG
v 9¥dx B s214%7F EvHY F84E, 33 F 3EA 4 fASH
oA fElstH, 53 F2Adx 9 EI3IUXA AR 2L A4 Wyl A9 glow,
dFAx7t sAAERY AR FAAFLA S ARG H, 238 vty BF EF
Azx7F TS AAstaL & 53] T5rHe FEd B e ol &dte TlsH =+
55 Axstax st B¢ AR E ol&ske Aol AAHoAA BHAHYS A
Alstal =
. F5H 2 319A fd & rAESY ¢2 ¢ 1E FHE
(D 1A AA-H 23F 7579 Soviy &a g Tade 54 HU}
nte 7 g de g4 " *73501]*1 91F9 #FE5 &Y ¥ FHHE 394
Tt T, %‘ZL_ZjOH/‘Bl AEA 2 FEriy ajA(mekd, T8 AEE 25% %
01% BERE FEE<& X< ) ])Oil/ﬂ«l ASRE 7E0E 78 23F9 #4575
122 st Z23HE 17).

® 17 19z ¥ S5t wiA A Aol ¢4 1A EedF g 2E
No. | #%39 w2 IR H43Hs
92 | bacteria (0]=%) Az 1
93 bacteria (0]=7A) A 2
94 | bacteria (0]=A) Az 3
95 | bacteria (0]%A]) Az 4
96 | bacteria (0]=A]) Azk 5
4 bacteria (0]%74) Ax 6
66 Bacillus subtilis subsp. subtilis AX 7
80 | Marinobacter flavimaris P 8
40 Oceanobacillus picturae Ax 9
26 Halobacillus trueperi P 10
33 | Bacillus endophyticus AX 11
30 | Humihabitans oryzae A 12
45 | Jeotgalibacillus salarius A™ 13
52 Halomonas saccharevitans 7k 14
58 Bacillus stratosphericus AaAx 15
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59 Halobacillus dabanensis Ax 16
39 Bacillus subterraneus Ax 17
40 | Halobacillus salinus g 18
41 | Salinicoccus roseus aA 19
42 | Halobacillus yeomjeoni A 20
20 Virgibacillus halodenitrificans g 21
82 Marinobacter adhaerens P 22
19 Halobacillus mangrovi Fd g 23

O 1z A 23% 394 AT Sty g 2
EISE .

2 FErty A A oA AFo] 5
FTeutd daEH S m%gi o|3}etd £A, A
A3 FEriy Zajgo] ek HaFHT}E 3

3T Me<s AEIE 18). 22k AAHH F2 22y Bacillus subtilis subsp. subtilis #7,
Bacillus stratosphericus, Halobacillus salinus #182 ZYZ; gRlsHolu] tiz++= 121T 9
A 15870 EAEE E7 7}43811%0‘). o] % Bacillus subtilis subsp. subtilis #7<}

Halobacillus salinus #18+ S%SvltE E3 ’SP% g B oolJe}y Badillus E29 733H
BGH7F Ao olF AEste FH7|He FErY Edfo AHEE F JIEE YT
X 18. 1=} AAGE 23F 5F Al B 2E

oFE pH Brix salinity (%) | 2% (mg/ml) | Cell OD (600 nm)
1 7.98 3.0 2.1 0.52 0.307
2 8.01 30 20 0.52 0.314
3 4.84 2.8 20 0.19 0.087
4 8.44 3.0 22 0.36 0.312
5 8.20 32 22 0.61 0.314
6 7.99 32 1.8 2.18 0.369
7 8.55 3.0 22 0.48 0.508
8 7.68 26 2.1 0.64 0.229
9 5.62 3.0 22 177 0.092
10 5.83 30 2.1 2.04 0.116
11 7.85 29 2.2 0.29 0.211
12 6.10 3.0 19 1.80 0.089
13 5.95 29 19 1.61 0.102
14 6.05 30 22 2.07 0.112
15 8.47 29 1.8 0.20 0.64
16 5.92 3.0 22 173 0.085
17 6.00 29 20 1.67 0.123
18 8.41 3.0 2.0 0.53 0.584
19 5.99 3.0 22 1.82 0.091
20 7.98 3.0 2.2 0.29 0.219
21 8.12 30 23 0.33 0.302
22 5.81 30 23 1.52 0.105
23 8.24 29 23 0.24 0.214
Control1 5.86 27 1.8 1.44 0.074
Control2 5.89 27 2.0 1.66 0.074
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23%9 AEY #FE ST WA WA F W5 DPPH &o| 2, ABTS
oko]& 22 reducing power & 43t AL HIHIY 3. Fx wEHO $
S35 H A, Akl E o] 943k No.3, 7, 18-S 23} XA}

O T5my 28 Ao mg Fedol that olgstz 54 9 & 4
[e)

A3 .
1 T - o - -
- s *
- L] (R L] - -
-
o 6 B & B8 & & & sEesEs -
£ | T
H 2% - = = oW - pH
&
as - LR L ol e
.
2 e
Bt 5 n
L] L
2 - - - - - o al n -
-} 5 10 15 b = E o 5 14 £ mn = 0
Moo of sirain used Mo ol srain waed
brix Z&2 : No. 8, brix 7t : No, 5, 6.
=P &
.
- -
5 LEE] i .-y - -
. a%a (I ]
2 s a2 % » " m wme - .
i L R .
# -] - "
P 3 | - - = a3
£ B o
] _ S
A zo e LA L]
184 - B - -
il
] = - -
-
3oL -
n " 10 15 ] x E L] 5 10 15 H = ]
Mo of gran sed Mg ol slFain used

19 37 BFvhY BE AR W FFA O olshsE 54 R 4R B

O FEvitle] wE A, ¥ TEE W8 B2
SPAFl % LA A% BE Fo| TEE WLE I VR g5 ojus
oy Fzo] WaE BAWY 38, 19 39). d4F LR o3 Bal® FEui

vw 22 A% @2EPo] @
=o o3 WEBO UA|H 7

a9 38 sEvid HE d 7x=
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9 39 55 #E ¥ 7xE

O AA" Al #+F2 TAHL Korean Collection for Type Cultures(KCTC), Biological
Resource Center(BRC) ol ¢]&]3}a] 16S rRNA gene sequencing +4] % Blast /
EZBiocloud.net fAt= Aoz A1 40). 1 A3} Hallobacillus salinusSy
100% DA+ o, Bacillus vietmamensis$t 99%2] LA S, Bacillus BWISW33-1
o 99% AR FlstA =

§'==r placalpeapicpapipiappapepapctoalcceckbeppppaboscpckepboanily
upeppcppucppptpaptaacecytoppcabcetpec phanpat copmat anckcipm
babCCadhpctagtoccapptancatat ek bopoat phappancatt asansatsact
tetooctatcacttocoontooaccoocpacecatbagct oot taatpaant aucascts Ptk webmenge it CHE- 20 155 ol ML gore parkal begescs M 80
BecERGdcoacantocataatcance ohanaaot aat cono Aot GUEATt aREATY
caacccranctcotacoossaacancaat aovasatcticcatsatonsasatatotay = e el ) ) " :
cogsocaBcOccacatosacontonsaatoktooostakasegkbctotboktaoogns | Hotacmsan dree (MR S rhmanl SHA e e e 41 1
FLLIG LR oo W I DL LL - P e - L L e e =L ol
WACtRCOtECERRCAGCCaCaRtARERCatAoDanpCaRTat batcopanattatbaee
rp1lnnnrn:nrp:nnru'l:rr‘!nnnl::*;nl:;l:;lu;;'-lrr;g-'r secoaban
apppecatippamuct 1] bapaikbesacglalian
coptphaatpeplapatatptopappasceccaplopopbappepectctebpabakgkt Jlarssum
tetoocactpapptocobpaacatppatapcabocoagal bapat socctaabaptoou:
pccotesacoatorotoctapotptingoonocticonicocttaptpctpanpttascy

. o

tigotar ks s s e e 'f';-:u-g_-lva{!ﬁg (R g {1 & 100

1ES rbopeal RRA fere el et 44 A 100 9

L A e {21 Y TR a MR
cottaBIChCYCCOCCR 000080t ACADCCOCAADOCtOARBC CaRRBRRYE FOACHEE bbb o (£ bl RKA pere: g seree B &1 Sy
gucccochchngcoatoasgcatotontttast toossacascacanspsacottacons

atcttancatcttitaancoaccotaonontagaatot oockiooaosccanatancad | faecr CUIRE RS VS o O o Sl i B o

pteptacateettotcptcapcicptpioabonantat lomat basptoonacancanas
gcancreotaniciingtiocanoat tbaakbooprachobasootanctaccogkas: ) ]
mEACCppRpgARppcppopat pacptcannkcakc babancck gppsteced — Hallobacillus salinus (100%)

acplpetacantopalppaac AE AL botepzasatocealan

iil‘:h'l"|.'I|.I|,|'I'L|,||,|i"ur.uuur.'u-ui.’."u chpcab paspooppuatogctagh N ; ; ; [
oatcocppateopcotoccocoptpanteoptboooppacctbatscscpoopooogton Bacillus vietmamensis (99%)
caccocoapagttaocenceccoonpatcontonpatancctttbospconecoaccen — Bacillus BWISW33-1 (99%)

I3 40. #F2] 16S rRNA gene sequencing @ blast 23}

O AHTFTE 8% 9% 7HA= Boldk o+ ARZAANF §low, 53] 18 (Halobacillus

salinus) TFANAE 14% de=olAE a0l Aoz APH(TLY 41). o] 23E
HEo s Fertt = 20% Wik ATt E Edske wiAE AR
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2500

2000 -4
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o
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:

Relative growth (%)

| B.5ubtilis
m RO
= NaT
mMNol3
mhols
= MNal

= MNo2

a 2 A L. ] g o 12 14
Sodium chloride (365

a9 41 AgaFEe WaA Bt

ARGAFE 0183 T5rid 49 FaEA 9 &

ARE dFE 4L TEsH nEs 1¥F S AxTEe SAFLE Edes AL
HIH 42). 45 3, 7, 189 A5 49| dHoAN IFrtrRsi=e] 4F &Esieol
60%= 7Hd wtekom 18 w571 83%9] Edlee VM4 7 W EE € ¢ A

1l il
TE g7t B3 | No. 3 @& No. 7 && No. 18 ®&
B2as (%) 60 63 76 83
Filter g-o] 43 = £-0] ke SEES

ot @
Ar

fd
oo

a9 42. AATF

A

-

7]

& T =T A Tk

walnc 95

ok 49 2aA e B3 &

g 7, 18l dial a4 &4

o

%*—1%(13 43). A3x,  p-glucosidase, Esterase(C4), Leucine arylamidase,
Naphtol- AS-BI- phospho hydrolase®] 7&3g &/do] FRI=A o, 53] p-glucosi
dase, Esterase(C4) &EAEAo] FH5uly Ed T34 TdHsE A= Ad.
HFTHOoE FErHY dF 7lrEs] 9 $Eef 9% FEriy EIA AAEHE AT
ARl F2E ¥ A A FAEHS FA(OE 44). ARFH R G Ha] 9
3 #alE FEvid e £ 2R (agEIol 5 Thide xolvt glol #E
o] g3t HF o] AAH AL TAV gles AoE FHEH.

34
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il phigigabing
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i bt Eipoarin (28 1 1
lipmne (146}

_ leusior grviemdnie J 2

‘il oyl il el
Crinling ai ylamidaw
Trpain

a-thymedrypain

Acid phasphatase

Maigehll-A%-BY- x
phowwhohygrlase ; 3
o gulactenldase
B l._'|il|nl':r':'\|lf|31l2' 1
Palucurenica s
a-glurgsidiage . 1
Fraluwmsloae 3 i
M-aculyl -fh- e am|nidas

a-manmodane

a-fusosldase

[
o
e
Mz
iC)
£
N
~
oo
E
2
fu)
&
ol
B
i3
oX,
He
1

a9 44, FErid el A TkrEslel A dFE o187 ey TEd o7 A
.?.

(D 244 AdAFFol o Az dade] st &4

o

7}

O WA S Fash BHL Brbskel WE o) P BHo| FrEE BFE A
Aohel w197 19 450 Epd.
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¥ 19, vjFA 7 ks 24 Pt

5T A

g% DPPH ABTS Nitrite | DPPH ABTS Nitrite
TR A gy ey | o | 1) | A | g | aa | GUey| oMy oMy G | Ao
1 30.0 | 85.3 | 82.8 60.0 | 34.5 20.2 26.4 27.3 86.3 74.0 | 45.1 25.9 314 | -30.6
2 29.1 | 85.7| 83.1 39.9 24.2 309 | -42.2 | 28.3 86.5 75.6 43.0 24.8 31.4 | -80.7
3 33.7 | 78.0 | 39.5 22.9 14.7 63.7 36.3 52.0 68.4 42.1 21.3 16.1 68.4 27.6
4 274 | 859 | 71.2 69.0 38.4 17.6 42.2 27.6 86.3 67.8 36.8 27.6 35.0 33.3
5 32.7 | 85.6 | 84.0 35.0 20.3 32.6 | -10.0 | 24.2 85.6 86.5 52.9 38.9 224 | -64.5
6 295 | 85.7| 72.1 38.8 | 23.2 33.4 | 49.2 35.7 | 85.6 59.7 | 28.9 17.8 | 41.9 11.3
7 284 | 834 | 87.4 34.8 | 21.7 32.2 9.6 37.2 83.8 85.4 52.6 34.1 22.5 | -33.2
8 23.0 | 87.1| 52.3 214 14.7 | 49.1 | 40.1 30.2 74.6 44.6 24.6 18.1 62.2 | 255
9 384 | 88.1| 62.3 25.4 18.3 | 41.7 | 429 | 58.2 85.9 62.2 32.2 24.3 39.0 10.3
10 40.8 | 88.0 | 61.3 25.1 18.4 | 42.2 39.8 62.6 86.7 | 60.5 32.4 24.7 | 39.8 | 36.3
11 19.4 | 86.9 | 60.2 279 19.9 | 42.1 31.0 31.7 | 825 59.2 30.5 21.7 | 41.3 16.1
12 31.0 | 86.5 | 485 24.4 17.2 54.9 35.2 53.4 | 83.2 59.0 | 28.7 22.6 | 41.8 1.2
13 34.6 | 85.7| 50.7 | 235 15.7 | 49.7 31.3 | 48.5 78.9 51.0 | 26.0 20.8 | 48.3 | 23.5
14 30.6 | 87.8 | 56.1 26.8 18.1 | 445 | 46.8 60.1 | 84.3 | 68.4 | 31.6 27.6 359 | 338
15 11.6 | 81.0 | 80.9 | 494 | 31.2 24.2 48.5 18.1 | 86.2 79.8 55.5 33.7 21.6 32.9
16 37.8 | 88.0 | 54.2 23.7 13.5 | 47.1 | 464 | 56.8 83.3 | 58.9 27.3 21.8 | 42.3 4.3
17 36.9 | 87.4 | 55.5 18.0 12.9 46.4 30.6 37.0 85.4 60.8 25.8 23.1 42.4 20.8
18 22.2 | 82.0 | 86.3 36.4 22.3 29.9 12.4 43.7 83.5 84.9 53.3 43.1 20.9 3.1
19 19.4 | 87.5| 55.3 22.1 155 | 46.6 29.9 | 55.3 84.8 66.5 31.0 29.8 38.2 | 26.3
20 18.7 | 86.6 | 57.1 12.8 8.2 46.0 [-106.0| 21.3 79.0 | 61.9 27.3 19.5 | 409 |-138.8
21 10.6 | 85.7 | 53.1 16.8 9.1 478 |-122.4| 24.2 83.0 66.0 28.6 20.4 38.4 |-109.9
22 29.6 | 87.8 | 57.9 26.7 16.9 43.7 42.2 65.4 83.8 69.8 31.5 254 35.6 26.3
23 13.4 | 86.9 | 56.7 25.8 12.1 449 | -142.7| 27.6 85.2 69.0 30.0 23.7 36.4 |-212.2

Controll| 374 | 87.7 | 52.3 19.2 11.8 | 49.9 34.9 | 52.9 77.9 57.6 26.3 28.7 | 44.1 | 20.4

Control2 - 87.7 | 51.9 214 13.9 | 495 | 405 | 48.8 80.6 60.2 29.3 22.3 | 41.0 | 23.0
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A
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A 2ol S7HEe dFE AAsAeH, 9 A g4 4d3td
Beole AEA &2 ML JHsstH, WA, <dd AdHA 9
SHGEE 20).

F# 20 23F 3948 #79 SEriY Hady daeiE, ke vt el dEH g4
37k Az
Anti-coagulation pro-coagulation

e Sample =T (ul) aPTT
Sample © = TT Water - 100i001
Q1)) 2.5 0.70+£0.02
Water - 1.00+0.02 3 150 8?%883
5 5 1.11+0.00 20 0.60£0.00
20 2.26+0.13 2.5 0.51+0.00
5 0.57+0.03
7 5 1.26+0.04 19 10 0712004
20 2.02+0.01 20 0.76+0.01
5 1.12+0.03 2.5 0.610.01
15 0.42+0.04

+

20 1.71+0.04 22 10 0.5820.00
18 5 1.41%0.06 20 0.66+0.05
20 2.21+0.04 2.5 0.57+0.04
5 0.60+0.03
I 5 0.49+0.69 24 5 0.6520.03
20 0.62+0.88 20 0.76+0.05
: marin broth BJX] 10 1.01+0.10
marmiproth Wiz | 10 1.220.08 marin broth3 10 1.04£0.06
marin broth 18 10 1.09+0.01 marin broth?22 10 1.01+0.06

3. S UHEREE

ARAAA 54 zrade] HE g4 AL 2 AFS

7h AU ANEE B3 4E a2 FA 2 J5AH AF

(1) 0|29 AR

pas

>~ o

O 77 AAHE Faze 99 HolAge Fohstel ol =95 HE pH 3 0|5
o zAelA AEo] Fh5d faFEo] Aol =] ABHL U F AU
7o AF A%l hF WAL S5 9sh pH 259 4 =40 7 FEE
Zato] 247

plantarum-PNU7} 64.5% =
AGFANNE FRE7] o] ¢

2016).

o AasE AT 4 w7 dAS v¥ug A3
N = AESS YEWNE 2D, L plantarum #&
Fdo] o Aoz d#HA US(lee

oY,

el
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Survival (%)

Strain pH 2.5 at 48h with 0.3%
at 2h Oxgall
Leuconostoc mesenteroides SRCM195 445 54.3
Lactobacillus plantarum KCTC3108 46.6 76.6
Lactobacillus plantarum-PNU 64.5 79.8
Lactobacillus casei KCTC3109 417 29.7
Lactobacillus fermentum KCTC3112 43.6 59.8
Lactobacillus reuteri KCTC3594 58.5 41.1
Lactobacillus rhamnosus(LGG) KCTC5033 55.7 40.9
Lactobacillus plantarum KCTC3099 235 69.4
O S&uld A4kt dade] A3 A HIEE 8l 55 9 IFsFHAE
AN ZFEFS NICEMoA AR SAIEAAHA FYFFdA A A
2015-233)E wgrom 32059 tste =5 HESA vivke] A3E A5 Hg, Pb,
As, Ni, Cd, Se, Sne] T34 A4 st BF HAE3HA vt 2435 A&
2) L MEFE o] &3 Tt Tad g &4 B7t
O AOM/DSSE frits = Y 2o Ale Wt 2 F5riy ¢t AF
AOME E7F Y FASEAL DSSE &850 &3lAA dAdds A7 58 22
S gAY AT REAoZ ALy Q= 2l (Robertis 5, 2011). Yurd o
2 DSSE Foste 7zt AlF & rF #EEE=H, ol DSSE fdE = Y 2%
g 95k Ao 2ZA B AFZlo] 3 A7 Fol= vzt =2 AFE. I8 46
oA, LS FEAINA e condFS A AF 7 T 12A ATl S7HHA
ou, %S FEAZ IFIAE DSSEA F BAD ATt B2Y. 2 o
A g8 AXF FEVIY vl EE B5iY BERS NG TFIAE Sol
Hel AF7hart BEHA Y o2 Bol FEuir] npyEolY SEuir] wEe
o =4S gl Zoz Buy
O AOMDSSE st thger malojAe] S5rie) nhaEe] gk 24
Ag PelA A EsgFol A F, U 24 WAlske] ARl A sh gol g
o) Folg 243T §59 A5E FtHAY 4. §%< 277k 2mm o)l A
S AQukzrl o 2 agdenomaA =9 & AFY AEE Holw, £ I7|7} 4mm o)Al
7%~ adenocarcinomal} carcinoma®Z EF & UAIE (Lee 5, 2012). HegAQ
Aol &S dolgta JAFE = glon=z B BiuxdiAs AOM/DSSE F
H i 2204 #FEHe A= &) &Folghes &oE AMEE A 2329
dol= DSS Fo & @A ZoA=A =, ol DSS7F st SA4g A &
Soll 93 Ao = dHF (Suzuki 5, 2006)
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Experlmental Group

a9 48 S50 PhE B SEni) waele] ol g deo| sl

=2 °%}/\l71 con L&l H| ?'SH oS FEAZIA Ao A EHE T3t
X-]f?l- a7t dEE. oo M, SERH v

+7 2 2383 PNU2 3099 159l A
= EH H] oA EEX—H 24.017} FFog d o8 AL FAsHIH 48)
Helgd BA4& sl % carcinomaZ /2 4 U= dmmelFe] & &5 50
HE == FENS FAS AFToNA A Fasles A4S AT 5 AN
a3 49
7 =
— 6T
&
8 57T
&
w 3T
=
8 27
E
=z 17
o [
1 con no Phy PNU 3099

Experimental Groups
39 49. FE0h kg 2 EA) 4mm oo £F A%

SRS 2 859 AHS AASE Sol e REY] M3 uS
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Number of Polyps (medium)
= N w
= un %) u w wu

£
i

con 30988

Experimental Groups
a9 50. F5rH miE 2 Fad] 2-dmm &F JAlE

St mi =R FERY F3F A7) &F9 AdATE F &0 v FdHe=R
g A2 AFEH. 5}11‘4 olu] =77} AR Aok = £ o
ZaAATE HAAA FE5rY UH}“ 2 wgoiol g9t 3= FEdtgy B
olglgt At £AAE HEEA ¥ A5, no ILEFH} Zo] mwlg- 3
g Hvla) Aoz z7)7F e gF o7 ¢r3H(carcinogenesis)

o = 5 ds(3™ 50)

i rly
A oo

iQﬂJlNHUJ?rOW

N
[} u
T T

Number of Polyps (small)
=
v

i; .
-
e

con no Phy PNU 3099

Experimental Groups
a% 51 FEvHH miE 2 FAE NS 2mmolst &F AT

2mm =719 &F Y 5lolAM Hxol, it FEAYIA B2 AT RS

= FEAR AT o & AelE = F e ol & T A7 AaFes

A w3he] o WAt AAEolTal & - srH vk =2 E

AT Wl 2 o7t ey, dEdgs Fo3 A9 dhHez Frtd

T &Fo] BEH. ol AOM/DSSeHe] FHAAYL Aoz w5y Hop A& 2
o=

HE A7) AME dEEE 2 AVIA ¥ FEe UY obF-d AAE shA

>m

o

_80_



3

g gels & £ A5
=

o
gxo2, S kB BE =3 vhES

O
o
3.
=
(@]
8
o
u
lo
>
Moot
o rr 24 my

& [o
of ~
P
W
N
Lo
ofo
of
o
ox
i}

N

3l
&

=
B HEE RFT b JOR N4 npAos g

FEAIZIA &S APTANAE BEHE A=A HZ73E

0. olol B AL AL oA BHL Bl FEvi) vpyE 2 3
FEHE A P HE T Ase) UF ATE SRS AP M1 F
ARt Aol NGS £4¢ olste] Holelg A3 52)

[ ETC( < 1.0%)
"] Protecbacteria
7] Bactercidetes
B Firmicutes

B Cyancbactenia

B Tenencutes

Percentage
I

con no Phy PNU 3099

19 52. w(phylum) FFol A 7352 =4

(phylum) FFoA ] E/7Hd A4S AR, Firmicute 49 Hl&o] diFES A
Z5ka A+, ©] firmicute 4oll+= Bacillus, Listeria, Staphylococcus, Streptococcus,
Enterococcus$} Clostridiumo] <38 ¢1S. AOM/DSSE thaehs A7l no AP+
F& fimicutesZ o] Fo1x o] vAE dFo ZAdo] FHFHoE A S
& F A(™52). &(genus) FFo EFTH A4 = gram-negative anaerobic
bacteria®l bacteroide’} 718} & & £ Asu pE we HE&S A
bacteroide &2 ZRHsE AU PAEAFTY dFEES AAS L e Fo02 TH
B fFdE G/FE ol&stod ouAdoE AHESt=
< A}A]3}= bacteroide 7 AOM/DSSZE th &S A
of Hla} 1 H]&o] w-$ FE

¢

O

g
2
X
rlr
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o 8 o

o Genus B ETCi <1 0% . Eseudaflaonifracior
L] M Pambactercides M Eubactarum gl 7
" W HM24260 g B FE1595T1 g
A HMI 23978 g [ Cscillibacter
" W nia380_g | Gacteroideceas_uc
L B Eubacteriumgd W Lachnospiscess_uc
) ELM0E213 g B KE158538.9
O.J : e [/ —— W Eisenbergislla ] Bactercides
E: , - ] B 2576336, [ Freudomones
E k H . IOORLLT0. g . Enasfotiincis
E o4 B Eubacterium_g20 I £F408589.9
a VE 1586000 [7] Lactobacilus
x W Rossbuna | | LLKB.g
" B Clostridium_g21 . Cloatnidiun.g22
“ I GuIT4097g B Eubacterium_gh
‘ B Eubactenum.gl [ EU504117g
! I Butmcicoccus W Zcetatitacior
“ B Ruistonia B Ai585204.p
= | B Clostndium_g™
con no Phy PNU 3099
19 53. &(genus) FEAAY] BFH =4
=] — = [e) =
o et BA AAsto] vAE BEo W} FUHJL ol ¥l A
o] Aol AU FHS wHEANA dAYEe] P 2 IPE oS F3 AHE A
© FES 7H5A . olgt #HsI AR Tkt wE &5 A8 AR 19
= = = =) =] =] O 2~ =] =]
AU vgE 2FO WS BT AT M2 B 49e 2P 2o B
O =5 >~ o
Jd ARE F5FE T e A= Aed
h -
» W ETC < 1.0%) B Fl880007_s
’ Bl Bactercides caccas B Eizenbergiella_uc
: Bl Bacterodacene_uc_s Lachnosprraceas_uc.s
" ] EUTBO44T 2 B Bactercides_uc
| Bocteroides vulgatus B PACO00ES4.s
B Fias1185.s ] Lactobacillus murinus
Q. M GUITHET goue B LLKBgue
%’ . I}l Pseudomonas synsantha [ KE158538.g_uc
e’ Bl AB606337_s B KE155677
§ : —— . HMI124124 8 . Fossbuna intestinalis group
& 4 | I_J - B AJ583204.s EFE03182.s
‘ . | [ EF406417_3 W ~B606290_s
1 ! — PACODOESE s B EF503085.s
» _— W HM1 242609 ue 0 HM123879 g_uc
' . B AB626924_s B EF406860.3
= = M FUea08s6.s [ HMB16924.s
. —-— B co157862.s B EFs03669.s
- = = [ m assoss0ss B 28626930
con no Phy PNU 3099
1Y 54, F(species) FwolAe] /4 =4
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254). Rarefactlon curves ME
7 soldgs HoAF 2 A
et OTU(operat10nal taxonomic units)e] 47
read 7} =7} Ao+ OTUS <7} 7]:‘5}:“‘Xq
steady phaseZ OTUS 7} HAHsg. o] 4

1 T9 7 ddideg AA S5 &

M

oMY PE

( o}‘}jn

rlr 2

= 320)
B B S = )

N

T

/\E]_

3

=

Number of OTU

19009 200 o0 Leaan

Number of sequencing reads

13 55. Rarefaction curve
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O 12¢e AFst 9L7tA] A
sery o 27l 1
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o a2 &9 A 2 7ITA Il o7 Adax A AL

:|o
ruEE
ol

nllo

o 85

D T5rd F==

E2nit] FEES Atago 954 9% 59 ¥E2 3 Asla glucose 2%, yeast
extract 0.5%, beef extract 0.5%= -+4t++ WA & A2} Lactic acid bacteria seed&
1%2 wjeF viAlel HE F 37CelA 4843 v st MFdS dAEest] 2
ZutE Ty Yo g7 {r|AHE B3 Ay 7 2291 o] {4k 8F E T oxalic
acide] &2 B3 FEolden ole ®BstE tiAY FUUAAEA AR EHAS
S & F A FFuT oA thE S lactic acide} acetic acide] ¥Ju] TE
Hog & 2= B3 YAE U= acetic acide] Fo] AA HAE L AT I
U= lactic acidZ7} @] AAE HaAES FFHIIE T3t AN S #54d H
7he 208S o E 53 HARE Hristglow, uig vmn 14, x5 Jmo 23,
HEolth 3%, 25 o 44, vl o 53R FHV|SIEF 3t 457 oo HA
2 FFAol ¢ A FFE AEEES. AEE v/}}&% Lactobacillus plantarum
KCTC3108, Lactobacillus plantarum-PNU, Lactobacillus plantarum KCTC3099 o]m, o]

= A dFe AgdTFTIBAA dZYE A a3E gdste o AHEE et
Y.
£ 22 5EUIT] FEE] fAF LE F AYE f714 24
Strain Lactic acid Acetic acid Oxalic acid
Leuconostoc mesenteroides SRCM195 2801.8 120.9 342.3
Lactobacillus plantarum KCTC3108 6886.8 194.9 3427
Lactobacillus plantarum-PNU 7108.9 160.1 3431




351.7
3447
349.6
3453
354.1

113.1
306.3
284.0
130.5
1723

5969.9
4788.0
6481.2
7130.3
7022.5

Lactobacillus casei KCTC3109
Lactobacillus fermentum KCTC3112
Lactobacillus reuteri KCTC3594
Lactobacillus rhamnosus(LGG) KCTC5033
Lactobacillus plantarum KCTC3099
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W 8.33% B Aol d 138%, NaCl 3% oF 14% U2 HAHAS. @9z F
W AR Fe) go] FRE OpEALREA 29 Frish o] Fad 4T
T BE0T PRE Lt 9, B4RE, ©0d, AW L HoHF Sl TR
20 E9e SHUAFE 23)

Analysis Category Nutritional Value
Calorie (Kcal/100g) 58.98 Kcal/100g
Carbohydrate (%) 6.79 %
Crude Protein (%) 833 %
Crude Fat (%) 0.14 %
Moisture (%) 7012 %

Ash (%) 14.62%
Sodium (mg/100g) 5,523.43 mg/100g
Dietary Fiber (%) 138 %

4y AFFH7HNo Salt-Added) 7154 Zu|&A9 HF FAH AT L AE3}

?L

. . o o .
Atu, &m), fx, AT, dEE AR T 1 §H3F A 22 34 S H

EEni] FZ254 FAEE HVEI A oyzae B OFEI FEA229] mug B4
R Zo] Naz} Ko Hlgo] ¢F 5124, HUde oF
100:1 ¥l&¥ vudttd YEFH 25 AAg AFHA7E Al o]Fo] A & Q=
oAl g WAAE VT B 4 e By oflg} wiavled Ao ¢

O:

O 2~5 RS o) =7 =
E SR o5 YEEW AT AT A BUSE GYE AR 6
= o P o 2~ o
A HEFS AT T v 229 ¢ T U=
1£u.uq = =
1izE] ks "f No. Time Peak Name Amount
) L min mg/L
1 1 448  |Na £3512.8140
100.0 2 500  |NH4 9178 5418
] 3 624 [K 12321.5617
7.5 4 1054 |Mg 1884 4173
] 5 1319 |ca 178.3217
75.0 TOTAL: 87075 .66
62.5
50.0
37.54
2 5
25.0 & o o
r : % 2 2
| = Le . —_
12.54 H & | g S
IV 3 5
0.0 1l " \yil' \ ; 1 I) | —
0% 58 fUY Zrlaze] MUT B A
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FHE A o] FUE AA zris FAH N 2 AFS

O Aspergillus oryzae %8 ¥ Zygosaccharomyces ruxii S ©]-83f+=

B olygt GMP, AMP & S4HAIE THEAES dof FAgS
1= =1 R ?@}. C glutamicum®. 2 4947 Wa ¥ 2

GMP| o] ZF7hg& HPLC #4102 QLY 60). F5v

w Eol] grol =2 o|% wElN C glutamicums & A
a3 59 onH T *Léﬂa T o g A<

rr b

A= ZngSaccha ruxii 1063 =& 2932 A& F7]o] H7}S
LS Hojals 2\:} HE7F e A Zygosaccha,
7} 2938 z}z} ;_}%g AHEAL, 1063K.TH= 2039] HE A

Fo 2 Y= AL Felste] o3| Fn =

Ade Ar2e

>.

$ojst P Ee 3
TFE = Zygosaccha. ruxii 2932 Ag3sH7] 2 &

Glutamate(g/l, H£16)
Cell OD600

19 59. Corynebacterium glutamicum W&ol 23+ glutamic acid 234

AMP

10.00 AW Wi~ A \ J A\ 5

0.00 5.00 10,00 15.00 20.00 25.00 30.00 35.00

19 60. Zygosaccharomyces ruxii ¥a o o3k A A

g 3% %‘9] o|mFHZE Zygosaccha. ruxii 1063 2 29308 wg %
23 FFoZ HHE AL FeITHTY 59). I FHOLS =
oFol Q}:Zl' S7tets o glutamatee} 528 kel mhd Bt

glutamic acid®]
Zojyj= IMP 2
LE AA e d

ruxii 1063
7‘]-/] w\—l—
F il
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O T&rd & vAE EE

2A 2 ME Ve AAE EFoluA A
A HEAE 7 VBE T F
9 Bacillus 3 v E 23S ot

=
=
Bacillus ¥l 545 51 v|AE &

Ae vaBE 1Y

O Hz AA3 K26 #5292 H™H3 genotypic EAL o] &3 FAHL 93dle] 165 rRNA
gene sequence #41& b1 A K26 #+F= B velezensis CR-5027¢}F 99.93%
o FEAHe Hole #F=E FAHAJCH(TH 61, ¥7] B velezensis K26 ¥F5

= L
FHo2 % FEOT vlHEe VAR BEE 99 BEFF BLao] AGI AT
B 2 JBH BEAF 22 A8 A4S GRS G

O 271 B velezensis K26 2] whole genome sequencings <33t 1 A=
NCBI (National Center for Biotechnology Information; http://www.ncbi.nlm.nih.gov/)ell
5=3te] MA) genome?] accession numberZ CP023075% H-of ik

o Bacillus anloliguefaciens subsp. plantarm FZB42 {CPOOG360)

‘ Baciltus anryloliguefaciens HZ-12 (KT887888)
Bacillus velezensis CR-302(AY603658)
7 L Bacitlus velezensis K26 (CPO23675)

100

Bacillus atrophaeus 1942 (NC 014639)

95|

Bacillus atrophaeus TCM 90707 (NR 024689)
Bacillus ghycinifermentans B-27 (LT603683)

Bacillus glycinifermentans GO-137 (KTOG5408)

Bacillus amyloliguefaciens DSMTT (FN597044)

0.0020

19 61. B velezensis K26 2 reference 2| 16S rRNA gene @7]A4< 7|4k
phylogenetic 4]
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(2) B velezensis K262 AGI &4 Z=2<& 93 vij#x HA3)

O HAZF XY B velezensis K26 2] AGl &4 Eolil &% F

TaE oS fFx8t7] 9% F7F viA dEe AAstaa gkt &

o] F77F AGL &40 mAl+= IdFS AL

O A Z+ 4298 7129 A(GY; 1% glucose, 1% yeast extract, 0.05% KH,PO,, 0.05%
(NH9:SO4, WiV)Oll 1% &% 2 glucose th4l F71sk F 37C, 220rpm 274 5¢ &
oF w3t 1 A} sucrose’l 78.25% % 7] EHjz o] ©4 U<l glucoseRTh oF 7%0] 4

E2 AGI 24& Jehd(d 62).

Sobe) vk
a

A3 ALAE

1004 100+
S g
2 60 2
= =
© °
® 404 ®
] 0]
< 20- <
0-
P R 0 . S I I ] 0 05 1 15 2 25 3 35 4
P PP F F S
S R IR R S i Sucrose conc. (%)
o 92 L 2\ oo €
< & ¥ o2
WO gt
® Q

Carbon source

19 62. B velezensis K269 &4 UH 2 sucrose 35 AGI &4

O A7 AAFH 25%9 sucrose’} BAYPoZ HrylE ZEuA o 1%9 =2 7+ 27

29U yeast extract Al F713F ¥ 37C, 220rpm 2ol Al 59 FoF vkl H
2 ALrQRE AAFFI 1 A} yeast extract7} 7P =& A4S YEFH(CH 63).
100- 100+
< 807 < 80
£ 60- 2 60
= 2
- -
® 40- 8 404
0] [T
< - < 20+
0 0
S (g}@&-‘b&b\o& £ &S 0051152 25 3 354 5
O F T RLT S Yeast extract L
& o2 9\6 6.‘\0 Q,,,O O .\Qe é\z R east extract conc. (%)
(8] 2 & > © A - (]
& & s\e' dbg q’o‘\ QO '0‘0(9"
00

Nitrogen source

1% 63. B velezensis K262 AU 2 yeast extract =3 AGI &4
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O B velezensis K26 #ZQI I AGI %/‘4,8_ 23 HA @AY AAYor HEOZR
T A7 vAEE &83Y
O,

= n}y] uu{gq AEE G5t o5 BEMNEY FIHAE L AZAY 7)ue]
*@ﬂﬂ” H7F Al F7H QFERY dFS HLse] feke] 24 gad 2 A4
Ao FEE 2%= o3 xAHMA FF AFE AT EF 2.5% sucrose F 3.5%
yeast extract’} 71X|&= AGl 937 vlnd o 2% FZA 2 zolv} §le A=

e WEol &% Serid el e HE A FUHEddEe] o3t Al
A

S7PSY)2] 79 sucrose®}t yeast extractES ZF 2%%] F7}she] 213 g

(3) 551t wldE(phyto source)e] B velezensis K26 & &

O HAF7 ¢=5% AGl A4S UrEhH‘— B. velezensis K26 #+FE ©] &3l S5y
& HaE 70530}04 St FEAES AXSIYE S, MY AdE (P, PSY
2 SY) tis] #asE JsHa, 7 FELEe AGI A4S SHTHE 64)
100-
< 80-
= 6o
=
& 40-
o
< 90-
0-
K26+P K26+PSY K26+SY
13 64. B velezensis K26l 2|3t S5 rlY vlE THEAES] AGI &4
O EEui vl ks wjz 2 AM23t B velezensis K26 435 &3 A$ 66.4%
9] AGI %HQ Bl wkH, SY HjA ¢ ALd= 704% 18]3 PSY #jR| e ALo=
93.6%2] AGI €4S Yety. mEtA F&riy npdnks gdxo=2 &8sl HaE
St 749 9 gyt JUPAHE S G507 &85t OTEE} Eﬂ}ﬂ ul3f Bof FAFFdE

= B3| B velezensis

(4) UPLC-ESI-Q-TOF-MS 713%F 7] S5l g & FE25 B4

O B velezensis K269 2|3t S5 uit] wtgsbE2o] AGI &4 & F8 A
2 BA37] 95kl UPLC-ESI-Q-TOF-MS #41< a3 thakst AGI &
AEE FolA glucoseet T+xZFH o2 FAFS 1-deoxynojirimycin (DND-S =
2 dARsted 24 219

(O UPLC-ESI-Q-TOF-MS¢] chromatogramell 4] authentic DNJ standard compound= 5.6
EdolAel gdd I3 E HY. 4% (WY FTEuiy updETWE AMESe B

B oox e

1o o
Hr N e
o N
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velezensis K26 a3 P+K26 A3}
sucrose?} 2% (w/v)€] yeast extract’} F71=
T EF 593 Azt oA peakE AT

7] TEud wEEA 2% (wiv)e
7tE Hj A oA Wl kE PSY+K26 A3

o o

o)
AT 65).
PHOG ! 5.6 min
) 5' E
”:. TR
S NN mh\,j ‘\wxvav e ‘\V\'\.,,..vv\.s‘ it PR PRI e P il A P
PSY+K26
i
4 %
”‘\«vm.-vw_mWWM/‘;\“‘ ’*a_z-"f S gt P17 — —
it OH
DNJ standard i
il Ho O
}
s
| i HN
| OH
‘Xu i 17 LI T ¥ k)
4 45 2 55 & 65 7 75 2

Count v, Acglisition Time {min

% 65. B velezensis K269 2|gt & vt v & HE4HE2] UPLC-ESI-Q-TOF-MS ion
chromatogram

4
mﬁ DNJ standard ______
] [1
5 11850916 [M+H m/z 164.09
]
1 1
I 1
4 1
.
3 ! i
. H H 1-Deaxynojirimycin
1 I
; i 1 (MW 163.08)
i ’?”*?g Hs. 1058
€80 161 182 183 64 195 EE 187 188 e 4FG 1T 472 4F3 4%
Counts vs. Mass-lo-Charge{miz;
#7104
+ P+K26
3
2 ymmmem-
54,0007 |
1
1
i
+ 1
' 171 1480
: 1570845
Y : i ; . i ; . .
180 Gt Eid 163 184 R I8 167 152 129 17 171 TTE 173 174 1TE 1738
Countzvs. Wass-wrUhargs imin)
104
% PSY+K26
3
F3
]
:zmm24=
]
1 ' !
I 1
! ]
I 1
H ! [ 3 A .
& - — 2 : . . .
k=4 1 162 163 154 165 el 3 188 158 his] L) 7z 173 i

Coume s, Ma&gxts@azgggm!z,

% 66. B velezensis K26 93¢t S&uly vl & HEAHE S UPLC-ESI-Q-TOF-MS2] MS spectrum




O 7] peakoll 49| mass spectrume o]L me (M+HIDZE B3 A3} m/z 164.092] 11
3+ mass peakE &QIstHR O™ o] peaks= aunthentic DNJ standard compound
(CeH1isNOy, calcd 163.08)2] peaket L3 Aoz YepH1d 66). o3 A4S uf

Bo=2 B velezensis K26 ol 23 F5ult vl &9 HEAES AGI 42
DNJoll oJ3t &A4d<]lS gt en ol& a3 s5vd mf=9 rAdE TaES
7154 TEANF D AFLANE 8T 5 Aot A3k

AL SR EREH 78 7IsAdF &4 g1

(1) B velezensis K269l 2|3+ T&Erit] @Ea4LHES] 7eAdAEF &4 S5

O £ A& T3l g3 Ferid E8L=9 754 AF &AE AGI &40 e
g3 FHREZZQ DNJE grstn B As7tA ey 284 2 7ed &
AE Ndstr] Hall AGIEE S Zte gdd sigESol ggdos dAHAY HA
EEHE EgEo] o, IF Aol e FAE 8 B 2EE F5E& Y A7
Ao S wjEo HAYE LEANE FH o -glucosidase A A o] e AAES
drolglky, 1 A3} validamycin 2 acarbose} £ WA FEl9] o -glucosidase A

S~

(
==

Agol HI7HA Mo skoy o]y WAdHF+= o -glucosidase A&
zZb= 783 2AE TR Bt AF Aol ARHA R A &S] F
&akAl vk AT Ao =
O Polyhydroxylated alkaloid Alg 3}3+&<1 D
FOo2 X%H glucose FAMAIEA Fdm, ¢ B gntolgj 2 A2 FR3 AE
2 &4 JYeb™ o -glucosidaseE A st Ao®E 4HA AS AG7HA BE
stAQl W o2 DNIE A4kstr] fsiAe vy B =7 23 DNJE 88t
o] AatEo] gtov} FEE = DNJO Fo] uj$- Adko)la, 72l @9l (Al
2L A 2 AFARE 2 B9 AAAAH FY olFE DNIY A4 B
&o] F7tste @AVE UEtgtew ol#d dAlE FHEStaA rAEY YEaE F
DNJ A4F A7 Al53
O T5rH e gt Aggd 5 A = E:ixﬂ Gl A ey, ol#d AGI &4 9
ra "”"%O] A 0211 % om Ul*ﬂ%ﬂ it HEE 53 AGL 248 5
5 S+ B velezensis K269l 2|3+ 5wt w}3
Hlom o]zt AGI &4 91 T8 FE AR
A

TEvitel vgE HEAEC] V54 wE

jﬂ

X
12

%

p

O daAFzogrRE B3I B velezensis K26& 83ty E5rnir) npa&Ee wags
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st 7] EBRAHES] FEAd B8 AETFOE P (A% SEvY nAE)
2 PSY (4% S5 vt up &, 2.5% sucrose, 3.5% yeast extrac)E 7] E HiXE &
3t B velezensis K262 HH k2 AP3F A FZ(P+K26, PSY+K26)9} mAE LHE = 3}

A
o

O FPHE %@1% @%7@7&71%—*4% Aol st B WAFPom 2 AR
ZY2HE, 97 9 JEFE BA59S. P D PSY A5 AL B velezensis K26
o 93 EEnit] WHFEAE A B(P+K26, PSY+K26)9le] HIwE 98 FEIFS 7=

X 24. B velezensis K260 23t 55 ulr] niafl& Ha4Eo] FUAHE BN

p PM  P+K26 ¥ PSY  PSYM PSY+K26 =T
H3H2(%) H3H-2(%)
Calorie 9.78  9.80  9.25 -5.63 22.55  22.88  17.14 ~25.07
( digtzrr?o%g;atﬁ@) 301 3.02  2.82 -6.52 4.92 4.99 3.33 ~33.28
Crude protein | 042 042  0.46 9.29 1.74 1.77 1.79 1.41
Crude fat 022 022  0.13 ~41.04 0.17 0.17 0.24 39.17
Moisture 96.13  96.34  96.34 0.00 92.84  94.18  94.18 0.00
Ash 022 022 025 13.39 0.33 0.33 0.46 37.41
Sodium 16.33 1637 1128  -31.08 | 3464 3514  33.39 ~4.98
Saccharide 0 0.00 0 0.00 1801  18.27 0 ~100.00
SFA 002 002 001 -50.11 0.01 0.01 0.02 97.15
TFA 0 0.00 0 0.00 0 0.00 0 0.00
Cholesterol 0 0.00 0 0.00 0 0.00 0 0.00
Dietary fiber 296 297 252 ~15.05 2.81 2.85 2.75 ~3.53

S5uig v EP AF &+ AR)e A B velezensis K260l 23 n|YE HEgE &
3 2ol dfrt x3¢E F BFIES B eS s o, -irﬂ

A= A5 PSY Ad T AlR)ol vlg] & S5riy vl &Y nAE &g A
7A$7 Aolds Balgol 5 Ax = Aoz (Aol Hf WEE: -15.05% for
P s, -3.53% for PSY ¥9).

O %Y v EW A= A 29y Ay o] B velezensis K260 &3l 9.29% <7}
Sk Wk, F7F YA E] AL A= mAES] wav) X“SEH S = EF3la
S5uid upER A= Aol vAY = 53

141%9] S7HeS RYs. =3
3] =

HEH, PSY A& 79 A $de vlAdE Hart 13ES]
So)m Bty Bajrl ®x] ¢kgrom 038 27} (39.17%)H QS Feldt
O ®iA W sodium ¥W3}&S P A5 9 -9 -3108%<% ¥ PSY A& ¢ 79
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(1) B velezensis K269 ]33+ EEnjr] @raatEo] A
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O 1/10v] 3HHE ASHET ¢ w2 34l AE7F AZFAZ vX& Fas o}
®»7] 93k 1/100, 1/20, 1/10 1/4HH AHHE ARES VAL F7F AESAH AE S

_94_
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5343

A & AE FEES FEARCRE it AT oA e A58 T
2= 9 A7 7l AF (YW 10-2015-0178211)

U & AEY FE2ES FaARoR Fiste FaA4 2AE (94
10-2015-0178189)

5010 o) olagiRe fEAEOR FHas MITed AWt A o
= A58 ot 2AE (EYHE: 10-2016-0078354)

FxHA FEES FTEHARCE Fite AT A% == AEE ot 2AHE U
A7 7% A% (EYHE 1 10-2016-0102065)
5-deoxy-irilin B Having Angiotensin-1 converting enzyme Inhibition Activity Derived

from Salicornia SPP. and Composition Containing the Same (PCT =4
PCT/KR2016/012624)

HEA & Age F22S FRAToR WRe: FwH xHE (53us
10-1715622)

Hitd & A& FEES FEAECE FFote AT 9 = X8 (v5HS
1 10-1719612)

ety fref HldaEA ARE A8 o e ARE oladvde] EUN (5

HS 1 10-1794294)

=2AA 43

Flavimarina flava sp. nov., isolated from Salicornia herbacea. 2017. Int J Syst Evol
Microbiol 67(10): 424074245 (SCI : IF 2.483)

Paenibacillus arcticus sp. nov., isolated from Arctic soil. 2017. Int J Syst Evol
Microbiol 67(11): 438574389 (SCI : IF 2.488)

Changes of in-vitro Anti-oxidant and Anti-thrombosis Activities of Salicornia
herbacea 1. according to Harvest Time. 2016. J Life Science 26(9): 1017108 (¥]SCI)

Anti-oxidation and Anti-thrombosis Activities of Different parts of Salicornia
herbacea 1.. 2016. Microbio Biotechno Lett 44(3): 3117316 (H]SCI)

Antimicrobial, Antioxidant, and Anticoagulation Activities of Salicornia europaea
seeds. 2016. Microbiol Biotechno Lett 44(4): 452-460 (H]SCI)

Effect of different drying methods on anti-oxidation and anti-thrombosis activities of
Salicornia europaea. 2017. Korean J Food Preserv 24(5): 658-665 (H]SCD)
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