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Fermentation Characteristics and Anti-Obesity Effects of Cheonnyuncho (Oputia Humifusa)
Fruit Fermented with Lactobacillus plantarum in 3T3-L1 Cells
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Abstract

This study was conducted to investigate the fermentation characteristics and anti-obesity effects of Cheonnyuncho
(Oputia Humifusa) fruit fermented with Lactobacillus plantarum SRCM 100320 (FC). The pH gradually decreased from
4.77 to 3.63 at 72 hours during fermentation. Counts of lactic acid bacteria, total polyphenol and flavonoid contents and
DPPH scavenging activity were the highest at 48 hours during fermentation. Evaluation of the composition of polyphenols
and flavonoids of FC fermented at 48 hours by HPLC revealed hyperoside (quercetin 3-galactoside), luteolin and
kaempferol were the major components. The hyperoside content of FC was decreased, while the luteolin and kaempferol
contents of FC were increased compared to unfermented Cheonnyuncho (NFC). Evaluation of the anti-obesity effects of FC
in 3T3L-1 cells revealed that the accumulation of triglyceride was inhibited by about 27.3% in cells treated with FC at 150
ug/mL compared to NFC. These findings indicate FC has the potential for use as an anti-obesity material.
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LA B
A2 9 5 shuel BiRke I Eo] HHA o
2 ZF7FIAL QAL o)= AFslE AEHo = Qe T EE

A7 2 5 ¥59] Afo|tk(Ladabaum et al. 2014; Lee
et al. 2015). AARZ7]FWHOPIAE A AMAH F2
}m}ﬂo]_g YA A AF HEE 2 guy =3 72
HEd ARol of 71%E5 A Stal Barstar 212 ,
Hlﬂ“’ o] =] T8 A Fo R dHA
(Lew 1985; WHO 2018). H]9E3Ex}2] oF 90%= HJZJX]HM
RO 24 WA et VWHA}Oﬂ FolE doA Q1
=4 AP, IATF, 189G 2 IAYT 58 FEEhH
HFH 2= oHEA TR TS 22 4 %ﬂaﬁrmﬂw o
o7 AR dEA Atk (Matsuzawa et al. 1995). H] TS
AWstAY A Sl AARES FTHTIAY ZEE
AFAE Ak WRol o olyg WHENCREE F
Balx]) 97] wjitol] vlwk X8 oFEe] £8-S w|w Fr)

)l"j

22y} < amphetamine, rimonabant®} sibutramine 72

shebd EES H5& Al 7L AR, g 2g
2 7199 &4 59 S op7lete AR dEixwA
AFES FA 37| &R thKang & Park 2012; Haslam
2016). o]&gt o] =2 FH2oll= 3} E Hije= A
As e 7154 Edolut A 2Fol #d H4lol 71
stal flom, 58] g mAE] o3 e FYS Fotd
aAo]AL g EAS Fhe At Eds] 118 Fel 2
TH(Choi et al. 2007; Yun 2010).

QNS 7AxF 7150l 2ZEo] Hojup AER d2T
B 2 71578l tigh A7t €hds] 8= 9l om (Meckes-
Lozoya & Ibafiez-Camacho 1989), %-2|t}ollA= opuntia
& ARl Eubet A Hdx A A% 7 4
AN=2ZA 7573l gk A7 18 Foll Atk(Yoon & Son
2009). APZ A4S Wz MolgTl= g e
7L Qar, EGeA ¢F 30 cm =R Aleks E/9¢] AUt
AFolle gEel THE Aol A B wAstaL, FH7]
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o
B U3 tH(Cho et al. 2009). ¥z AH AF=2= &
Ars}, 3et, A9 59 Aelgdel #e A+(Jung & Shin
2011; Jung et al. 2012; Kim et al. 2014)2} 4732 ¢ 2
HolHo| #3F A (Park et al. 2005; Hwang et al. 2012)
7F K& o gH|Rk a3t tigk A= vSeh A
Aot AA HAES] A S HdF R Jujst Al
T e o E wEof ik AvF &Es] 118 Sl 9l
THKong et al. 2008). AAES] AL FUsAZE
UL HAET vAE AT H] Asad) el dE ey
ZF A== AR o] wEkel gk 717754
ZA9] 74 Bo] AFE I Atk(Jeon et al. 2005).
wEtad 2 AFe TEAE e ERrdES o5
QNS EAIE 739 710 Hdx Ae] 7t
g3we] T7F & ZoE dHy, AdRE o83
SHTE 2] TS 918t 712AT2 Lactobacillus plantarum
SRCM100320 (L. plantarum)S-2 W&t HA2HA0% Hull
ol in vitro IY|RF SIS HESIALE

oA HE 3l gy

1. MlERY=

5= akAle] At ddx A0 Ale) HEg A
(ChunNyeonCho Land, Tksan, Korea)oll4] 793 Hdx A
A dulf £EE T8 U8R AREsIeH, o] WaA|
7] 918 A F e TR PS4 X189 (Sunchang,
Korea)> 258 HF-S Lactobacillus plantarum SRCM

1003202 A&-3F3 T

2L >

BHIE 42 AOAC ¥ (2000000 whe} i A
YO R 105°ColA xsto] FRFelar e
2 semimicro-Kjeldhl¥ &2 Aot d 124 7] 2 (Kjeltec
2400 AUT, Foss Tecator, Eden Prairie, Mn, USA)Z &2
st om, A2 Soxhlet F&7](Kjeltec 2400 AUT,
Foss Tecator, Eden Prairie, Mn., USA)E A3},
diethyl ether® FZ3}o] sl om, 23| 714]3]5hY
o7 243} BeakE-e 100004 ©)E #e w ghe 1]

STt

vi¥Et L plantarum 452 10% A7Fste] 37°ColA 724
Z¢ v FshHA] wjEA el e pH ¥ fAHEF 52 34

sFict.

4. Free radical 275 =X

DPPH radical 42752 Blois MS(1958)2] Wl 2]sj
SAsIATh Adx A duf 22 ES 0.1 M sodium
acetate buffer (pH 5.5)° &3|A17]2 2mLe] 7.5x10° M
1,1-diphenyl-2-picrylhydrazyl (DPPH, Sigma-Aldrich Co.,
Korea)2 718t F29 32 37°CAlA 3047+ vE
22171 3 UV/Visible spectrometer (X-ma 1,000, Humas
Co., Korea)2 =43}, |ZFC 2 Vitamin C= A&}
At A2 (%) [1-RIE-7H] A8
7] 98 5)]x1002] AL olal Fakgitt.

Adzx AdgEn] 2a &0 & Sedls B S9R o]
= &% Folin-Ciocalteu ol 2]l =7 3} th(Pellegrini et
al. 1999). ® 9= 1mLol Folin-Ciocalteu reagent (Sigma-
Aldrich Co., LCC, USA) 0.5 mLe} 575 5mLE 78t
of 8E7F WHEAIZ] TRy 7% Na,CO; 10 mLE H71skich.
o]% el HF Fu7t 25 mlVt HEE SHTE AL
SIATE. Sl AFollA] 24171 ERF WEEATA UV/Visible
spectrometer (X-ma 1,000, Humas Co., Korea)= 750 nm
oY FF=E =43t BFEEE gallic acid (Sigma-
Aldrich Co., LLC, USA)YE ol&3l] EF34e 3t &
gEolE S SASIUTE TETREolE e
Moreno et al.(2000)2] WH-E ©]83192H, 10% aluminum
nitrite 100 uL. 2! 1 M potassium actetate 100 puL, 80% I
B 43mLE EFS & FEE 0.5 mLE H7she]
4037 F2ellA wESAIZL Y 510 nmelA UV Visible
spectrometer (X-ma 1,000, Humas Co., Korea)2 ©]|-&3}]
FBEE 3. 2FEZS quercetin (Sigma-Aldrich
Co., LLC, USA)S o]8-3t] A4S 3te] Fehiieo]
= e el

5.5 Z2lils ¥ B2k2i0|= HYSY

M

=
[LE |

i

SEECETNIEESYE
4% do) wage] Eevls @ Seuwols
dE-2 HPLC (High Performance Liquid Chromatography)
Z o]g3ste] B3I, EFEAHESZA  hyperoside
(quercetin 3-galactoside), apiin, apigenin 7-glucoside, luteolin,
kaempferol, apigening ©]-&3}3{th. HPLC #41-2(Chen et
al. 2001) Agilent 1200 series (Agilent Technologies, Santa
Clara, CA, USA)E AME-3I9 oM, ZE2 Schseido CapCell
PAK MGII C18 (4.6x150mm, 3 um pore size), 5
0.45 mL/min, Y53 15 pLZ 434t} ol 542 0.1%
Formic acid (A)2} acetonitrile (B)Z 0min-5% B, 5 min-



5% B, 9min-10% B, 13 min-10% B, 20 min-25% B, 24
min-30% B, 28 min-35% B, 32 min-45 % B, 35 min-45%
B, 40 min-50% B, 43 min-55% B, 47 min-60% B, 50
min-60% B, 53 min-70% B, 56 min-70% B, 57 min-40%
B, 60 min-5% BZAS 2 B3} T}, Detection wavelength
= 254~320 nmel|A] AE3IA T

7. MIE B ! 25}

3T3-L1 A|225% American Type Culture Collection
(ATCC, Manassas, VA, USA)oA #oto}l ALgali o,
10% bovine serum (Gibco, Grand Island, NY, USA) <}
100 U/mL penicillin-streptomycin®] Z%FE  Dulbecco’s
modified Eagle’s medium (DMEM, Lonza, Walkersville,
MD, USA) £ °]83} 37°C, 5% C02°ﬂ/\1 Hj st A
WAEZ 2315 984 3T3-L1 Al2ZE 6-well plateoﬂ s}
o wjgstdom AEZ7F 100% confluent & 5 4827
WFsaTh. 2 F AT B GEA MDIE 0.5
mM 3-isobutyl-1-methylxanthine (IBMX), 1 M dexamethasone
(DEXA), ¥ 10 pg/mL insulin)} 10% fetal bovine serum
(FBS)°] g+l DMEM HiA|¢} Al 85 A2]ste] 3954t &
§],§_ %E@}Oﬂﬂr o]_‘al‘_ 201 7]_7:] oz 601 E_o]- 10% FBS,
10 ug/mL insulin DMEMC.2 w33t 5, A|8& 37lsle]
LIRS =

8. M= = =2l
WEEC] 3T3-L1 HlEol thet AlZ54S s}
7] $18F] EZ-Cytox reagent (Daeil Lab Service, Seoul,
Korea)s ©]-8-3l] MTT assays A5} (Kamalakkannan
et al. 2011). 96-well plateol|] A|EZE ¥F35F] 37°C, 5%
CO, “JEolA 24 AIZF &F F2AIZ] & %ﬂ Z ¥aE
75-1200 pgimLe] SER A2I5 thi 24, 48 % 72A17P
QF wjFsidTh 1 & EZ-Cytox reagent Z3sh= miA 2
aAsl] 37°CoA] 2417F F2F vlFE & microplate reader
(SpectraMax M2, Molecular devices, San Jose, CA, USA)
< o]&sted 450 nmollA FBES SAEITE AE F2E
(%) AEE Aok &2 xT2 3% the] A5 A
o] s WEEE YeRfUT

9 =

A

9. Oil Red O &3AH

HAdx 2aEo] 3T3-L1 A A £ B3l mx|=
B Fdst7] 98t Oil Red O Y-S A}QO}wﬂr
(Kasturi & Joshi 1982). &, ®3}7} 5% 3T3-L1 A&
Phosphate buffered saline (PBS)Z 23] A|#3 3 10%
formalin -8 |l Aelste] A2eM 1A7E 1t A HAT
I % formalin® €3] A ASIEL 60% isopropanolZ A%
g T Oil Red O 894& ¥ A2olX 302 St A4
Sttt Oil Red O &4 AASL SHFE AFsL 1

ol

o

AT Yas

0z

|2k

i

o 77

0
fol

ZAIZ ¥ du)H(CKX41, Olympus, Tokyo, Japan)o.2 3
2tk 8% 582 218 100% isopropanolZ -&-FA|
7 450 nmell M FF=E S8kl

10. Triglyceride (TG) &2t =&

37 $h5¥ 3T3-L1 AlXE PBSE 23] AIXT & 5%
Triton X-100 g2 &% A|X1 § TG assay kit (abcam,
Cambridge, MA, USA)°] AlZALe] wiwdol| wpel A+
WS S5 SEAEEAE (%) AEE A8t
A 2 xTe TG 3 Wl A& A2l79] TG s
g2 UERH AT

1

1. EAEM
RE A4 = 33 wHEokl o™, SPSS Statistics 18
program (SPSS Inc., Chicago, IL, USA)S ©|-&3lo] H+
FEEUAZ RS 7 Ao o] feds ASE]
HOHH A A EAHLA] (one-way ANOVAYS AAJ5130H /\}
S35 Duncan’s multiple range testol] 2|3 p<0.05 =
oAl ARG ST Egt - 2F 7H] HlolEE H]JLOV]
Al ol p<0.05914 independent t-testS A 3FATE.

<Table 1>°ﬂ*1 HE njo} 7ro] x3)E
om, I theog ek xS A o' eyt
o} Jdx Mol duj Huko] SEElEES 580, ZThulA
o] 5.2%, ZAo] 3.1%, 7T 4.0%, Z3]Ho] 5.8%°]
th. Jan et al.(2013) 2 Shin & Han(2016)2 Hdx A
"JXJ oEduH m-_4 /\HZ)‘PE]:_Q_ 7L7L 6.0 t;g 6.28% _7,\_1:/_]—@}'121
2 563 H 2.62%, ZAETFE 345 H 1.82%, 3|9t
F2 42 9 747%0 2 B A Ao} tiai Aoz} YE}
wow, o]gjgt Aol A= } He Adze] 4534, A
oA, QHA7] B 7R, AEAE B 59 Zfold] e
Az} Hojzi)

2. L. plantarum 22 Y5et W5 E0| 0|5151H 3l ol 4S5t
N EM

Az AA4 g B8-S 38 Y82 AREsl o5
aA777] "8l AR SRR L plantarums: ©1-8-3F
of gtk ddx A Erl B2 1% (w/v)ol MRS
brotholl X 347+ WlFst L. plantarums 10%= H7Fste] &
BAH ME o)3lehA] gl wAlESHA] ¥i3LE <Table 2>
UehRIt BaAziel] mE pHe| Wdke BE %7 4.77
oA LEA ko] F7HEFE pHE 3.6302 7HAskiTh

Park & Lee(2013)2] sucrose H7Fgo] e Hdx ok b

-
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<Table 1> Proximate composition of the Cheonnyuncho (Oputia Humifusa) fruit powder

(Unit: dry basis, %)

Composition
Moisture Crude protein Crude lipid Crude fiber Crude ash
Cheonnyuncho fruit powder 5.8+0.03" 5.240.02 3.1+£0.06 4.0+0.05 5.8+0.03

DValues are expressed as the mean+SD of determinations made in triplicate experiments.

<Table 2> pH and viable cell counts of Cheonnyuncho (Oputia Humifusa) fruit powder fermented by L. plantarum

Fermentation time(hour)

0 24 48 72
pH 4.77£0.07" 4.12+0.03 3.67+0.02 3.63+0.03
Viable cell counts (CFU/mL) 5.17x10’ 1.78x107 5.83x10° 6.55x10’

DValues are expressed as the mean+SD of determinations made in triplicate experiments.

B E) QojA pHE Z7] 4300014 2E 3U5 4,198 o}
Hom, A= Bha%7] 0.63%14 HE 3UA 1.697 F
Z¥sttial Bt on, B Ate] Aufel tha Adolstdl
o} o]Hd A= Az B 2 ASH fakaTo U8
A B 93t Apo|&= BRItk Adx A1 o))
g B fakts MShe <Table 2>9F 7Fo] 7] HE L.
plantarum T 3.2x10° CFU/mL HE39 L 28 044
FAFFE 5.17x107 CFU/mLOA 2@ A|7bo] S71e=
=73t ‘,%}E 48N 7H Z el 5.83x108 CFU/MLSZ &
7}elA 7} 6.55%107 CFU/MLE ZHA38FAth. Park & Lee
(2013)2 Leuconostoc mesenteroides SMOZ. g s Adx
BEro] fakaeE wE 244174 A Sl 1.7x10°
CFU/gollA] ZaA|7to] Z7184-5 7hasle] whg 724174
421x10° CFU/g= 728tk B uslich, 2 il glo]
A L& B AAE] FTtsle] W 48R H )|
7} HATT A, ol AAx A g B
BE 98] ARES #52] B4 Afo|2 Bzt

=

3. L. plantarum L& & §_3._|' WS =9l 2iC|d gk

L. plantarum 22 ¥3 3 WgE9| DPPH #Zd &A%

S =243 A= <Figure 1>} 2o} Adx O;_E_UH el )
DPPH % 2A%S 243 22 100 ppm =4 &
B OMZHA 5.93%004 EA 48217 35. l%_i 7k
t7b grg 722704 30.0%22 At th Kim(2014)
HAAI R B a S AdE ek F380] QB 2
gk AFoA HiEE iz FEE EH | Hg Adx F&
E°] DPPH jt]z &7%0] frolxoa Frigitial Barst
AL, FEHAFARA 2 BIHAFAAE o83 BEgEo]
500 ppm &=ol A FFGNSHAQ] BHA 9 frARRE 278
& veRIThaL BSIGITh # AellA lojde dE A
of vlsl] W 48A7HR WaEe] M =2 ks e
E}stt}. Shin & Han(2016)2 HAdxe] JEEAJ3 gits)
Aol B AFolA Hdx Fuf olgkS FEE)A 500

DPPH radical scavenging activity (%)
— o w B wn =3 bl
o o (=] o o o (=]

o

72h

FC

<Figure 1> Changes of scavenging activity of DPPH during fer-
mentation periods of Cheonnyuncho (Oputia Humi-
fusa) fruit powder with L. plantarum.

Values are expressed as the meantSD of determinations made in

triplicate experiments. Means with the different letters on bars of

each sample are significantly different at p<0.05 by Duncan’s

multiple range test. a.a: 50ppm ascorbic acid, FC; Cheonnyuncho

fruit fermented with L. plantarum

ppmel] 504 DPPH t]Z 2A%0] 26%= K315
H, B Ao AAXM L. plantarumZ La s Hdx o
g Eo] 100 ppm F=00A HE 487 7HA 35.1%2F LEL
U HE Adx EnjEgrEch 538 o8 »ojxin

4. L. plantarum 22 W55t oo & E2|Hz ! Z2t
2ol= g
L. plantarum®. 2 g3 B Eo] & ZYvs 2 Zgu

=
ol=o] WgA|be] wE s <Figure 2>9F 2T
L. plantarumS- = HE3 Adx 4 H el & EEEs
9 ZejHole ek WE 27| ZH7} 298 9 248 ppmol]
A dgAazle] Z71EE ZUksle] 48A17HA ZHzE 381 2
383 ppm=z Z7Fe T 355 2 257 ppm e Z A4St
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<Figure 2> Changes of total polyphenols and total flavonoids dur-
ing fermentation periods of Cheonnyuncho (Oputia
Humifusa) fruit powder with L. plantarum.

Values are expressed as the meantSD of determinations made in

triplicate experiments. Means with the different letters on bars of

each sample are significantly different at p<0.05 by Duncan’s

multiple range test.

W AAA Ad xR A Gl dEE
o vlal T Eejuls 9 SThEico|= gheol
40.0% =718FAth. Kim(2015)2 dAKZ dhg
FES AR SRl wEt F EelEs 9 SR eolEE
Z¥zb 20~40% Z7F3Fbal B8l Kim(2014)S 71A) &
7H] wEEe] gl oM dRAIe] SHEES F
Eedls 9 SR ec|s ko] SRt AL B arstelnt.
Jung et al.(2017)2 AdZ §HLEE T3 SAFAA
Z ZevEe] Fako] wa Mol vle) 45.8% ZUHsthaL B
I 2 AFeA JoME e F F ETEs B E
i o= Fhge whE Al vls) SIS S7FES At
S A, BRI, A85AE] SOl olfFE A7t &
Aoz B}, 2Fe] Eg|vleA] RS2 ©Wedt phenol
5, phenolic acid, phenylprophanoid® % flavonoidT 5]
t-olm, S, FddEA, dats), 3ok, S B g
B o Sl a3t 9le AR HAEN ItH(Azuma, et
al. 1999). L. plantarum® 2 X E3t Adx FvjEze] sz
A B S| 2] FAES ERIE] flst] 3
At &g, ERjvls B Sehiieols She] =2 R 484

rlo

N

=

Fq QAR
Yzt 27.8
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oAz

of
M &

¢

—

L=

[l

ol
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2o it B2 E

0z
o

HoH
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) EES HPLCE 4381313, 287382 hyperoside
(quercetin 3-galactoside), luteolin 3 kaempferol®] HZ&
Ao, 53 ddx s wEA] hyperosides 2.17
ppmollA 1.12 ppmS 2 7+4~3F WA Juteolin ¥ kaempferol
& 717} 0.64 B 4.10 ppmol A 0.75 B 12.94 ppm o2 F
7FelR e, £3] kaempferol> g A thv] oF 3.168] =
7kt Ao 2 el Ti<Table 3>.

Kim & Park(2009)2 #d%0l|= isorhamnetin, kaempferol,
quercetin ¥ taxifolin 5°] SRt BT 9o,
Cha et al.(2013)2 Hdx duf ek FEFE9 ethyl
acetate w2 5olA T8 FHE4HY EEFHEO|EZ ferulic
acid, protocatechuic acid, taxifolin 3 myricetin® 2 X313}
I g)em,; o] Qo= Luteolin ¥ Kaempferol 5] =43t
tha stk & AFoME o]ek fAFSHAl hyperoside
(quercetin 3-galactoside), luteolin % kaempferolo] H\d %
o Lol T8 AEOE e

2=} AEof| EAlshks FehEeo|== flavan-3-olsE Al
Qatar - B A uidA (glycoside) FEl=E EA) 5}
3 9o, HfollA glycosidase 7 &40} Al RIS
ofaliA] EalE]o] o] FEE aglycone FEHE A S5
ol &k, Add A3t 58 disled =S = AL
2 YA AtHRoss & Kasum 2002; Braune & Blaut
2016). Lee et al.(2015)= FAEUF S L. plantarum®-
2 9gA ZgExol= vjgA 7} flavonol, quercetin
kaempferol= = ATHY. RIS 2 AFoM=
quercetin®] WA F 3l hyperoside (quercetin 3-
glalactosdiey= dx gnf @g 9ol 7143k 9hH aglycone
FefQl luteolin & kaempferob> S71sh= 02 UEPGES
o, ol Adx dul £ FetRol= wigA7t L
plantarum L& 2|4 aglyconeoZ HF= S Hoz
Ats T

5. 3T3-L1 X|UHM TN M| S/l
g HAZWNFO)S} L plantarum . 2 T E sk Hd
LR E(FC)2| 3T3-L1 AAEe] ek Al E5AdE 2
o1al7] fJsked 75, 150, 300, 600, 2 1,200 ug/mLe] 5
oA MTT assayES A8 th<Figure 3> =2 A}, H|4
Adz= AZHEIZVEE)IAFE AW e IF
o fre]AQl Apol= gl th<Figure 3(A)>. % WA=

1t B

rlo i fol

<Table 3> Hyperoside (quercetin 3-galactoside), luteolin and kaempferol contents of Cheonnyuncho (Oputia Humifusa) fruit powder fermented

by L. plantarum (ppm)
Hhyperoside (quercetin 3-galactoside) Luteolin Kaempferol
NFC" 2.1740.15” 0.64+0.04 4.10+0.22
FC 1.120.1" 0.75+0.02 12.94+0.4

DNFC; unfermented cheonnyuncho fruit powder, FC; cheonnyuncho fruit powder fermented by L. plantarum.
DValues are expressed as the meantSD of determinations made in triplicate experiments.
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0T ) 24N 7ol B2 70 pg/mL)2 HlA] 1,200 pg/mL X €]
~700 | Al A BEEO] F FHAs o 90% o F o E WER
oo | ovf, 48A17F W TPl 1F el o9l Fol7t
g 500 | it A th<Figure 3(B)>. wehA, vjdg Adx 2@ Hdx &
Lo | v EESAIE AR R WAA S oz ek,
2 300 = 48hr
20 | s 6 EUE WESe| NTEH ol HY
st BRI Rl B B! B M AdEel AWz SEES 3T3-L1 AR R
e = &% o 2alagEet Aste] AAHA oA BAE Fskelct
800 ® <Figure 4, 5>. Oil Red O GAHE o] &3lo] Az =&
700 | SHAREE RIS A7}, g ddze ddx daEe
iéoo » sroEH R FoFog 74 th<Figure 4>, B E
£ 500 | L AEEE 300 gl oW A BT o feigew
Z 400 | i st on, Adx daEL 150 ug/mL o2 AH2A]
300 | e HOR Pasln) 53, 3T3-L1 AEIA 150 pg/mLt
- - - - -
S0 i " . m72hr 300 pg/mL FEE AdR dEES XA vEE HAdxE
100 ol ) ) il ) i T oF 4.9% B! 15.8%% frold o ALZAE F2AT]E
0! t : : : 70 -L1 ATALA E7}T BoleE= Sot =
Initial 75 150 300 600 1200 AEE %}EP’;‘LE}‘ 3T3-L1 A7 ‘] 3 }Tﬁ} 1= % °
Concentration (zg/mL) /\éxlﬁc} %@@E‘% TG assay kits 0]%-6]-03] Zj ‘%]:Z{%]_Qi E_'I—
olsled H Hurs x Z = X5 H] O.ol&
<Figure 3> Effect of unfermented cheonnyuncho (A) and fermented L]O}""E]rfFlgure 3>, ]EEL ﬁﬂ}“j —rﬁﬂ:rf EHO] T“] B
cheonnyuncho (B) on cytotoxicity in 3T3-L1 cells. l AaaI7F YA gt iz da=ss As
Data are representative of three independent experiments Tt Z27VEE A =21 HS fojHo g aAT|E
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<Figure 4> Effect of unfermented cheonnyuncho (NFC) and fermented cheonnyuncho (FC) on the lipid droplet accumulation (A) and oil red O
levels (B) during the differentiation of 3T3-L1 cells.
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