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Changes of Efficacy of Antioxidant, Antidyslipidemic, Antidiabetic
and Microbiological Characteristics in Fermented and Salt-treated
Fermented Codonopsis lanceolata

Eun-Hak Seong, Myeong-Jong Lee, Hojun Kim, Na Rae Shin

Department of Rehabilitation Medicine of Korean Medicine, College of Korean Medicine, Dongguk University

Received: November 3, 2018 Objectives: We investigated about the microbial properties and changes in the efficacy of

Revised: November 25, 2018 the Codonopsis lanceolata (CL) by natural fermentation.

Accepted: November 27, 2018 Methods: CL was fermented for four weeks in a well-ventilated place with 2 5% salt, pH,
total sugar, total polyphenol, and total flavonoid were measured to determine fermentation
characteristics according to fermentation period and salt treatment, Polymerase chain re-
action denaturing gradient gel electrophoresis and random amplification of polymorphic
DNA-polymerase chain reaction were carried out for microbial analysis during fermentation,
In addition, HepG2 cell was cultured to check the lipid accumulation through oil red O stain-
ing and the glucose uptake was analyzed by measuring the 2-NBDG at C2C12 cell,
Results: The pH level and the total sugar decreased with the CL fermentation, Total poly-
phenol and flavonoid increased after CL fermentation. It was confirmed that Leuconostoc
mesenteroides were maintained continuously during fermentation In the salt treatment CL,
there was a sharp increase in Rahnella aquatilis, Lactobacillus plantarum matrix was ob-
served in fermented CL, In addition, Lactococcus lactis, Weissella koreensis, R. aquatilis, L.

e plantarum, Leu. mesenteroides have been added to the salt treatment, Glucose uptake
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Department of Rehabilitation Medicine were significantly increased after fermentation with salt for four weeks. Lipid accumulation

of Korean Medicine, Dongguk University ~ in the HepG2 cells was observed that there was difference (P (0.01) between free fatty acid
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Korean Medicine, Dongguk University, Conclusions: Total polyphenol and flavonoid were increased after CL fermentation,
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A WY=L Q= FabsP), s, ol ),
Hoasd g A7 Zusen, I gk
gol T Zlog FAAD.

Y (Codonopsis lanceolata)S %, 5, FolAololl A
FE WAEE ARG thdd xRt 784, 1A,
A4, B o, nink o)X FAEF, FF, I, i

&, #2450 Al S ART F e o &

& 7FA 2L 9121, polyphenol, saponin, tannin, triterpene,
alkaloid, steroid &< ¥-ato] thFgt ofe] 8-S 3tk
g A Y. vy grejstH o2 ¥ g st HaH
fiti, IEIRBHIR, MRV, (T, ER%, M, FUE, B, B
GlEs, AR, Siend 59 &% FAE /A 9
o' §E, ik To FEIF ATk HalA MmiE 2 BE,
UER, Ao R ALSETHY,

ty o ek ads SAA717] flsl FaE Yol tigh
A7F AP Ak LA T ksl gt
7, FHY, aaggA, ARSI Z

YUEe 31, Bifidobacterium longum B6', Lactobacillus
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1. G
E d3o= Y= 3ol A A4kE ©Y(Hoengseong-
SanMaruDeoDok, Hoengseong, Korea)©] ARE-E AT} thz

Fom A8E Uue B2 BB AAT F Rasjel

X2 grg ol D|AME 3l 2 M2 2

AREEIRl O, g H7RES tiET T T3 Tyl 2.5%
199 71 & &7 Baste] Assta 3717 & St

{—oﬂx—] 47 B9k A2-9] 317(1.4~33.20)0l| A LaFch
100 g& w5 A& iﬂé‘%‘é‘}fﬁ -80C ol B A}
30 AR A F] Aol vl 7 & KoM AT

ol
-

o oo ruf (e
O{N

il
o 2
;‘é
)

g Y ATE SEAs] 28 A=A 1 ¢
0.85%<] NaCl 9 mLZ 3|43l & pH "]EE ]

ojg3le] WH Fo Hyo| F I T
S =3k 0.85%2] NaCIE 1008] 343 A= 2 mL°ﬂ
5% phenol (Sigma, St. Louis, MO, USA) 1 mLE 7}, &£
3 95% 4t 5 mLE H7Fet 304 59 A-2oA] HdE
YO 7A FAUTE 470 nmollA =38R, glu-

cose standardE ZFEZHZ X

FEFS S

.ur}o ml

= =
E—‘:I_X
e
=

Ayste] F

O

4. & E2jHis U & SUEL0|E o
ZEdE 3F S48S 28] 13,000 rpmollA] 583
B3 AMZo A AS5HS dof 29 Na,CO; 1 mLo

Z 50 xL%} 50% Folin-ciocalteu’s phenol reagent (Sigma-

L™

o=

o
me o>

/K

Aldrich Corp., St. Louis, MO, USA) 50 ¢LE &% % 22
ol A 1087t WE-AIZ T 720 nmellA] UV ELISA microplate
reader (Spectramax Plus, Molecular Devices, Sunnyvale, CA,
USA)E o] &3ty FFEE =AY, gallic acidE &
T=dE FF3AE At F SYdE dEe St
At

& PR EolE B SAHLS fsl 500 L] A=
300 #L°] 5% NaNO,Z @ J%P
300 #L2] 10% AICL&
1 M NaOH 2 mLZ ¥H3-2 AHAAZ]aL 570 nmollA] micro-
plate reader (Spectramax Plus,
CA, USA)E °| &3ty FBEE SHsH =2
quercetine AHS-3F A, FEFAS 2Adste] F FebR

wole S o

Molecular Devices Sunnyvale,
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L°] 0.85% NaCl#} £33t
743t F #28Y 1 mLE 9 mLe] 0.85% NaCl= 3|23}

F D f4HFE 27 Trypticase Soy agar (TSA)
(Difco, Sparks, MD, USA), De Man, Rogosa and Sharpe
(MRS) agar (Difco, Sparks, MD, USA)E o] &3] &13)c}
345k AMES 100 #LA TSAS MRS agar iAo 5
sto] = F 37C oA 48A1%F Bt vkt Ao
A4 Z2Y 7)== colony forming units per gram (CFU/g)
= AP,

6. Polymerase chain reaction denaturing gradient

gel electrophoresis (PCR-DGGE) 24

2E Y] vAE 42 98 PCR-DGGEE 33}
Atk A= w3 PowerFood™ Microbial DNA isolation kit
(MoBio Laboratories Inc., Carlsbad, CA, USA)E A&, to-
tal DNAE $&3}% 1, universal bacterial 16s rRNA gene
primer¢] 27F (5-AGA GTT TGA TCC TGG CTC AG-3")%}
1492R (5’-AAG GAG GTG ATC CAG CC-3’)< o] &3}
nested-PCR-2 5~33}53t}. PCR A2 1% agarose geloll &
7] GEst] 718 FRJATE F oF 1,5 kbl M SFe ERE
& Asted Accuprep gel purification kit (QIAGEN, Hilden,
Germany)E ©|-83t] AA|83A T 22k PCRS GC clamp”}
B3kE) GC338F (5°-CGC CCG CCG CGC GCG GCG GGC
GGG GCG GGG GCA CGG GGG GAC TCC TAC GGG
AGG CAG CAG-3")9} 518R (5>-ATT ACC GCG GCT GCT
GG-3’ )= A3t =333t th. PCR- DGGE= D Code uni-
versal mutation detection system (Bio-Rad, Hercules, CA,
USA)S AH&-3te] #4319 T Denaturing gradientsi= 30~
60% HAE = 7H7F AEH o= P gel= A &st
o] g3tk AZHE geloll 23} PCR AHE-S 2930 1X
Tris-acetate-EDTA buffer (60°C)ollA 20 VE 3083t #1714
& %60 VE 60 hrs 171953tk A719-50] T5H gel
£ ethidium bromide2 €4 $ UV illumination (LAS-3000;
Fuji photo film, Tokyo, Japan)< A}-83}] W= & ER1s}
ATt

7. DGGE fragment DNA =&
PCR-DGGEZ &3] £&]% DNA #i=9] drjxge &

N3t §s] A5tel 2 9] WES AT F wheol
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%7 Gel & PCR Purification System (BioFACT Co. Ltd.,
Daejeon, Korea)2] protocol< W&t AT Zet
7 gel F-A12] 34 9] ubiquitinationS 713 T3 4°C ol A
overnight = 8% $ protocol ¥ 22 WO E DNAE &
AsFA T AAE DNAS] g71A <Y E249-& Macrogen Inc.
(Seoul, Korea)ol| 233 o, E4E A7ALL v= =g
AJ &7 B ANEJ(National Center for Biotechnology Information)
oll4] Basic Local Alignment Search Tool #4335} &3}

o

8. C2C12 MZ =23t U Glucose uptake

AR 7 AHE] A=E Wrlehr] 918 C2C12 A9
2-[N-(7-160 nitrobenz-2-oxa-1,3-diazol-4-yl)amino]-2-deoxy-
d-glucose (2-NBDG) S5HF2 =435 o™, 400 xg/mL
9 Fri e FANETCE metformin 28] 15S 3
7 289 C2C12 A 3E(ATCC, Manassas, VA, USA)=
Dulbeco’s modified Eagle’s medium (DMEM) 8= ol 10%
fetal bovine serum (FBS)2} 1% penicillin-streptomycin (P/S)
7} A7ka wjR oA Aty vl Fgih. C2C12 M3E9] glucose
uptake =4S $J3] AlEE 96 well plateol] 2x10° cells/well
9] kO Z seedingdt & 37C wF7]NA] plateol] 48 hrs Hl|
Fal Tk A2 2] confluence”} 90% A= =W £315 9
3l 2% horse serum (HS)°] #7}¥ DMEM HIA| 2 14| 3]
o} 2dmiet i E agketal 6§ E3F oF 90% A
= ¢85 A9 glucose-free DMEM©]| 2-NBDG 75 1 g/mL
b 2P MAE BB T, 0Y FEE, P BhEE
metformin (2.5 mM) 2 glucose uptake inhibitor?] apigenin
(100 «My& ZH2F A2stainh 4413 52t wEgA1Z1 &, vl
A& A A3}, Dulbecco's Phosphate-Buffered Saline (DPBS)
(Welgene Inc., Gyeongsan, Korea)Z A&3 & 50 nL2]
DPBSE %713 &, A|XE2] 2-NBDG &< microplate
reader (Spectramax Plus, Molecular Devices Sunnyvale, CA,

USA)E o] &3l =439t

9. HepG2 cell HiYF A Oil red O S

HepG2 A& ATCC (Manassas, VA, USA)ollA] #oF
worom, M= DMEMO 10% FBSS} 1% P/SE 713
HjZ] o] viFFT}. 6 well platedp 4x10° cells/well®] O &2
seeding@ & 37°C, CO, Hi7]oll 24A17F v FaiT) 1 mM
free fatty acid (FFA) (Oleic acid:palmitic acid=2:1)2} 30%



NEtEE FET FEEES 100 mgmLe] =

24A1ZF wloF & Oil red O G2 IFA|E Q] A}EFe =
g3t Oil red O FAL v AIZE
fer saline®. = 3% A& & 4% formalin &-Hof 5EZF vjeF
st 2417 Bt NEE g3 ©]F 60%2] isopropanol
Z A& 3 0Oil red O solutione 31 102 &< HIF
SISt G AEs B2 43 MF &
2 A9 Oil red 0OF = 520 nmolA FF=E SHs}

Aok

phosphate buf-

100% isopropanol

10. 84 Hz|

HARAUEL FEFAE YERHN ST, one-way
analysis of variance (ANOVA) test =& Student r-testE &
s W@ ko] BARAS MBS 4P Aol B
A frolde pakol 005 ol5tel A9 freld Ao ngi

a1}
1. pH % & T ey wet

ol
gﬂ
2
e,
l:o{v
)
Og‘:,"
o
o
b
rr
olN
S
g
_E
nﬂ?i

=
Yeo| pHE 547, &5 A Eittl pHE 52701}*; 4%
73 3 HY 9] pHE 4.19, &5 A 2] B4 9] pHeE 4.26°]
AthFig. 1A). T& A 99 & 7 S 130 me/gol
I, & A U499 F 3 TS 138.40 mg/gel AT 45
A & Hye] F o -2 5227 mg/go|, &5 A
g F 3 g2 61.53 mg/golAtKFig. 1B).

pH

607 @ Without salt
= Salt

Weeks

xe| g GEol OiYE U Y 82 2

2
2 3 gL
SPhEolE e SAsY. & Ede2 ¢E A
= 2—1 ae A ddste] Fofrldk ApolE HolA] I3k

229 mg/g, 2.56 mg/gO] L3
Al gyl F ZeHsS 4
thFig 2A). % FgfH xo|zo] 7
Al Oy o] & STt ol =& 247} 0.97 mg/g, 1.21 my/g
2 P<0.0191A4 FAA Foldo] AN, LA 45 FH &
iz 2 g A2 gy & Fe9sS 242 178 myg,
231 mg/gl & 0.53 mg/ge] 2FolS B ot BAF fo4
& RHo|x UTHFig 2B).

4 3.32 mg/g, 3.23 mg/goI Y
Ao uE A uy 9 A7

Z+2} 7.15 log CFU/mL, 7.19 log CFU/mL$ 2.4,
25 A3 & 247} 9,07 log CFU/mL, 9.02 log CFU/ML$.2
% 7}7} 5.82 log CFU/mL, 9.89 log CFU/mL
4.07 log CFU/mLE] Z}o]& HATHP<0.0001) (Fig. 3A).
A oA BE H gy A AT 247 5.4
log CFU/mL, 4.86 log CFUmMLR1 oW, 25 723} 3 zkz)
9.18 log CFU/mL, 8.37 log CFUMLQ o.M, 45 A3} & 2z}
7} 5.92 log CFU/mL, 9.87 log CFU/mLE 3.94 log CFU/mL

(B)
Total sugar

2007 g without salt

-+ Salt

-

(=)

[=]
1

100

Total sugar (mgfg)
3

0 T T
0 1 2 3 4

Weeks

Fig, 1, pH (A) and total sugar (B) in Codoropsis lanceolata and salt-treated Codoropsis lanceolata during fermentation, pH and Total sugar

decreased with fermentation,
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o] zo]2 BPTHP<0.0001) (Fig. 3B).

il

DGGE £4& 53l TE w& vAEe] £ W3}

< A7VekA] & HYLoll A= Serratia
species, Uncultured Klebsiella sp., Gluconobacter nepheliiZ}
LE 1570k vlaste] WE 45774 A EH 07 4Ele]al,
Asaia bogorensis= 7 k= 2 0= AEE T} Leuconostoc
mesenteroidesi= H|1%2 0. &2 WMEO A I&HA] #2E T
2eas A7 gyYTeAe Hido® o B2 ngEo]
HZA=E Q=0 Weissella cibaria, Weissella confusa] 785 &
g 15 ol % 343] gadl= Aol TEE AL, Lactococeus
lactis= "D & 15 °o|F A4t} 374 FEH Al 71
Sl oFdo] AZE N O, Weissella koreensis®] 735 2

& 23747 WssalAl SAET) 35 FRE F43 7

(A)
Total polyphenol

4+ 3 Without salt
Salt

Total polyphenol
(mg/g)
i

Weeks

P
of
i
o
2
- o)
e

FE| 21Tk DGGECA 1299l Sl
A9 Rahnella aquatilis®} 7 HE 2
e
1

L

R

=
s

S o
N
AN

1]

kv

A Foirt, dE 37 F2438] S
Zlo] #FE Tk RAPD-PCROIA =
w2}t Lactobacillus plantarum®), 229
Joll w2} L. plantarum3} Leu. mesen-
#2 ¥ A t(Fig. 4, Table 1).
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5. ZRMIZES| BT X2 2y

A A3 400 pgmLAXE Y B &g A Ty
A1 glucose uptake2] Z}ol7} TE= 2] 9Tt 800 1 g/mL
oAM= 4 T LES A7 AT HYT(120.37%)] 2-NBDG
uptake”} THZE7(100%) 7 & ZFo]E B HTHP<0.0001). &
& 7)Zbel W2 glucose uptake] =}ol= EF oAM= T
2] gkgkont, 800 pg/mLolM &5 X2 B g A

(B)
Total flavonoid
31 O3 without salt
3 Salt -
2 2 T
S "
oo
= £ —
E L
5 1
'_
u L] L]

Weeks

Fig. 2, Total polyphenol (A) and total flavonoid (B) in Codoropsis lanceolata and salt-treated Codonopsis lanceolata during fermentation, Date

shown in mean+standard deviation, **P{0.01,

(A)
Total bacteria (TSA)
151 &3 without sait
Salt wEE
E 10
2
L
(8]
=]
- H §
u L L]
0 2

(B)
Lactic acid bacteria (MRS)
%1 =3 without satt
Salt ek
£ 10
3
L
(]
B |-|§
0

Fig, 3, Total bacteria (A) and Lactic acid bacteria (B) in Codoriopsis lanceolata and salt-treated Codonopsis lanceolata during fermentation, Date
shown in mean=standard deviation, CFU: colony forming units, ***P<0,0001.
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(106.80%)3} R n18}S= wl, 457 & A1(120.37%) glucose
uptake”} 2] H]SHAl S718F(P<0.01) THAEANA ] &
A5l F7Hes & T UAMTHFig. 5).

6. HepG2 MIZOIMS| XIX ofF| Zat
WE HEle] AL A A AAEE Bk 9

C1 C2 C3 C4 51 52 53 54

1

Fd

4 =;—-——- —
) — ——— ..;".“_,_.‘.'
4_ — 4 I'."—_!
1o T —

— — 13

Fig. 4, Polymerase chain reaction denaturing gradient gel electrophoresis
analysis in  Codonopsis lanceolata and salt-treated  Codonopsis
lanceolata during fermentation, The left four lines are analysis from
Codonopsis lanceolata during fermentation and the right four lines
are from salt-treated Codoriopsis lanceolata during fermentation, The
numbers in figure 4, refer to the strains shown in Table 1, C1, C2, C3
and C4 means a Codonaopsis lanceolata group that has not been
treated with salt in the period of fermentation, and S1, S2, S3, S4,
means a Codonopsis lanceolata group that has been treated with salt
in the period of fermentation,

Table 1. Identification of Microorganisms of Codonopsis lanceolata

No, Description Ident (%)
1 Weissella cibaria 99
2 W. confusa 100
3 W. confusa 98
4 W. koreensis 95
5 W. cibaria 98
6 Leuconostoc mesenteroides 98
9 Serratia sp, 94

10 Uncultured Klebsiella sp. 91

11 Gluconobacter nephelii 97

12 Uncultured bacterium 95

13 Rahnella aguatilis 100

14 Lactococcus lactis 95

15 Asala bogorensis (acetobacterium) 99

Sp: Species,

a5 M2l Ea HEO| OIYE A &Y 48 =4

3l HepG2 Aol ] A4k Agjste] A4 oF
HHSIATE 400 pgmLAAE FE A4 A He
! g A oYae] ztolrt IR A eEk o, 800
g/mLol A FE]| A4t Aol vlsl 457 B2t Ldash
= A2 HY7490.38%)2] A % ol FrefetAl 4
F 20 2 YERGTHP<0.05). =31 o] 1&g (94.47%)3
H @S u, 450 28 /\](90.38%) A FA-7F] F<

o
i} rulo

= yd

o F>

Al ZHA3ked(P<0.01) & 3 X oA G%50] =713
=& & & JUKFig. 6).

c2c12
1507 Control 3 Without salt 1t
B MET Salt e
N

2-NBDG uptake (%)

%‘5@*@&4\*4&4\

400 ug/mL 800 ug/mL

Fig. 5. 2-NBDG absorption of C2C12 cells treated by Codoropsis
lanceolata and salt-treated Codonopsis lanceolata during fermentation
at 400 #g/mL and 800 xg/mL, Date shown in mean-standard deviation,
2-NBDG: 2-[N-(7-160 nitrobenz-2-oxa-1,3-diazol-4-yl)amino]-2-deoxy-d-
glucose, " TP<0.01, **P0,0001, w: weeks, MET: metformin,

HepG2

1501
Control 2 Without salt

B3 FFA Salt T

1004

Oil red O staining (%)
3

NN
\
N

&(& QQ‘P' Q~$ b:a\ Q«z\ b:a\ Q~a\ b:a\ Qqa\ b:a\
e

400 ug/mL 800 ug/mL

Fig. 6. Oil red O Staining of lipid accumulation in HepG2 cell treated
by Coaoriopsis lanceolata and salt-treated Codonopsis lanceolata
during fermentation at 400 zg/mL and 800 #g/mL, Date shown in
mean+tstandard deviation, FFA: free fatty acid, w: weeks, *P<0.05,
1P0.01,
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o
Attt FEldls SetRolEe ol kst A

= =X
o=t Y % 23 He tHelM I 43 B F7}
o S
= =

stlom, Hart &4 &

SEo dF

. frar
v} el g} 270l 71 Bl 4E3
T, 457} ol ol mek sk Ro] BRI, ol
W. cibaria, W. confuse, Lc. lactis, W. koreensis 52| €57}
W 9 % aﬂs}um 2431 P w2
LA ZhTt. o] o} thzH o
Holl we} 78k 740] %Q‘}i% ]‘C‘
koreensis, Uncultured bacterium, R. aquatilis L. plantarum,
Leu. mesenteroides 52 @7} W& 2-3FHEH G435}
Al 743 X&) olE T B dE22 ) AF
Aol A4 ' 7Ike] Aozt vkar AztdE
Hye] &g 7|3t wE rAdE Hst 3A4S vl
?lste] PCR-DGGEES adstalth. B9 &5 A7t 7+
o whe} plAEe] Wal} el ek, Heel
& Fol Serratia sp., Uncultured Klebsiella sp. Gluconobacter
Z7Vst= A
7t &% Leu. mesenteroides= Y Z.0l|
AEFE Ho 7|2 HE YUY AT
16)

Leu. mesenteroides?} a0l &

Le. lactis, W.

nephelii's 7+4x31= WVH, Asaia bogorensis=
Fe Byt 2E 7]

Al A ‘rrx]ﬂ%
NME AREE AE
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AL H5E 5 ATk WA £F Az
iy

& Fo W cibaria, W. confuse, Lactococcus lactis

LE 157 FAES A 2R F45HA A
sttt AAA WA= FAb?] W koreensis &
2F7MA] FAHTF HE 3FRE g4 A §
3, Uncultured bacterium 3 Rahnella aquatilisc & 25
7HAE FAHT7 BE 3FRE g4 Sl &
A= Haol| 7Pt & TS vFHE Ze=E /\PEQ
= IV 2E 73 59t =X Al FA =
Bo| HA &yt o] FFIY W, cibaria, W. confuse, W.
koreensis®] 237l YIS HH S A

ot

U]Zi

o Mo

e & of
)
mz e

|

fol

S 2 Ao Z AgHT} Weissella
FEL A, A 5 BF WA SN AF ol 7
T2 4g A 3 E [ At #57) FEH= A

tee] o] uhE TSAS] RAPD-PCR 4ol T&E
7F R e o] Zholl me} izt 4w AeelA BF
L. plantarum®] Z7}F5H= Ao] E1E AT MRS £-4]0)| A
= UEFAME L plantarum®] S7V8h= WA, &5 A
HY oM<= L. plantarum® A Leu. mesenteroides7}
A BEEJS o5 Fall Y] L& AAHAA L planta-
rum®} Leu. mesenteroides?} & E-E& 5 5 AA=H,
Leu. mesenteroides= 71E2] W& UY A= F &
gus 9 FepR o= FuYED, 4G AY,
AA7EAAY, FAaA) Hd ATl aHE 1Y
Al AREE fFAbTelth B ATFAE Lo plantarum®]
F71Ao 2 AFo) AAYPOo W, YO F Leu. mesenteroides
ol % L. plantarum3} e ThFg mAES o] &3k
g A9 6 288 AR ARHETL

Glucose uptake”} 9&3FA] X3+ 749 22A| 27 I

< aAF o= ARESHA] Fahes e Hol, ardstolut

F Hye o

2-NBDG uptake S #4138} T} 800 «g/mLe] concentration
NA AF AP T 457 FE3 tyoA] BE A gy
Hlwste] foJu]gh xfol& Hol Ag g tjyo] oA
Yol whet 1 gyt STtk AS g1 = AsdTh
ol 1t FF/F A8l tY9 epididymal fat mass, serum
glucose, urinary glucose, 58 A4S FR1g A7 U
o0 wkg ggo] AEld C2C12 cellol A2l Glucose
A7 TE vy o

uptake S 23 3 A7+



ges of wa o

A S7F £ AR A vks HolA 1 997t 9l
At

ol B9l At IS CSTBL/G6 miceol| A9 trigly-
cerides, total cholesterol, low density lipoprotein, aspartate
aminotransferase, alanine aminotransferase 52| 74AZ 2421
& AF7E AU, o] AT A E A DAoL BAH
Hg9] 535 dolR7] 3l HepG2 cell A3l FFAE
A 2lete] Oil red O FA& T3l AE=4]
o} 800 wg/mLolA &5 AE F 453 LET HYolA
FFA A2l vlaste] 252 ofe] ZH4g Kol It
Aol A o] A2 Ao Bt e AR gRlE
ATt

<=

Hye] dA B&= L plantarum™} Leu. mesenteroides
9 ge FuTol o8 AYHE A0 FRA B
Z|1Zbol whe} pH B & & o] Wsigleon, ¢ & &
2o s SgtReolE § &4 E4o] S8 A
AR B F A B BFE 800 «g/mLollA &g A E
sjof 453 BED HEolA FEAAE Ao 1Y

iy

oAck. ofe) AnE TP e W, 477 AHe) BE =
Aolet AEHM 43¢ Aol BEANAL W, 1 &
b FoisEE AoR ARE B ATE 4goE
Hele] A9 WE D AF AP A4 BE 542 B4

= Aol A ooi7h Itk kA £ Ae) Ao exut
FEE 443 FANA ZAcks HolA 1 @A ek
FF WE CU Y AZE A AT AT A BE
g &g Ae Wi o TAE A7 e Aow

ArsE

7I-A|- |

2 A7 A=A Aol 28] o H HTHNRE-
2016R1A2B4014225).
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