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Abstract

In this study, we investigated antioxidative and matrix metalloproteinases (MMPs) inhibitory effects of Sorbus commixta twig
extracts and fermented extracts with Lactobacillus pentosus and analyzed active ingredients. The free radical scavenging activ-
ity (FSCsp) of non-fermented and fermented extracts of S. commixta twig’ were 41.04 and 58.2 pg/mL, respectively. In the
Fe*-EDTA/H,0, system, the active oxygen scavenging activity (OSCsp) was 2.6 and 3.0 pg/mL, respectively. In the dermal
fibroblasts, the intracellular reactive oxygen species (ROS) scavenging activity was 35.3% for non-fermented extract and
40.2% for fermented extracts at the concentration of 10 pg/mL. Also at the same concentration, the expression of MMPs
(MMP-1, -2, -3) by western blot was 68.3, 35.0 and 24.2%, respectively for non-fermented extracts and 84.3, 70.5 and 69.2%
for fermented extracts. TLC, HPLC, and LC/ESI-MS/MS were used for measuring the changes in the components of the ex-
tract before and after fermentation. As a result, caffeic acid, (-)-epicatechin, isoquercitrin, and quercetin were identified. From
the results, S. commixta twig fermented extracts by L. pentosus showed greater ROS scavenging activity and inhibitory effects
on MMPs expression than those of using non-fermented extracts. Therefore, it is suggested that S. commixta twig fermented
extracts can be used as an anti-aging cosmetic material.
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Lactobacillus pentosus®| &8t ¥ta AF vy 714
slolw], FAANL Apel el wzd W yERdrh2]. 2F9)de uv.
(320-400 nm)<} UVB (280-320 nm)i A FHEHY, 1% UVBE J1
5 27 AT, |A 7L 7] wiitel] st & i
uXtH3]. UVBY %% I3oE= A LA1A(0,), FH2A)
ol Fol ZHZH0, ), FIEFAH,0,), 31=54 24t]Z( - OH),
&= 2 ZHRO - ) W Ak FHZHROO - ) & oieFst TR0 &
JAt=F(reactive oxygen species, ROS)| AJHETH4]. A E
Az U] £33} 221 A3 59 TRkt Whgol] gofsh= WigAo] & Ak
A @ Aksl DNA &4 Ad3abe) 9hg- ZiAERE ok} matrix
metalloproteinases (MMPs)&2] #HIE FXIAA Fepll e Akl 5
o] Mgl 714 welkE feste] IR wsE 7S o o5
MMPsoll= 729} 71552 E/doll w2} collagenase, gelatinase, stro-
melysin 522 UT]HTH6]. MMP-1-2 collagenase 102 <A
Q1o type I3} 11T collagen= 7| & & 3 MMP-3-2 stromelysin 1.0
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&b wIzbA o2 7|3, A%, A, 7184 A5l ARgSEAY %
AAZA o] &HATH17,18]. nH1g 7l $HrE Ao R cat-
echin-7- O -  -D-xylopyranoside, catechin-7-O - 8 -D-apiofuranoside ‘s
o] Zehrwo| =7 delA I, A 54 A ot 9 e
Ag Gt Q= Aew BaE v QtH19,20]. ARES A AT
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2.1. 7171 A Al
o) A A3l AFE-E UV-visible spectrophotometeri=
Varian (Australia)A}2] Cary 50, 3}812-37]= Berthold (Germany)A}
9] 6-channel LB9505 LT, ELISA reader< Tecan (Austria)A}2] |2

FEE9 k3l &4 W Matrix Metalloproteinases 2@ A &3} 697

A58 01, pH WEl:= Mettler-Toledo (Switzerland) S AH8-5F3 T,
Folin-ciocalteu’s phenol reagent, 1,1-diphenyl-2-picrylhydrazyl (DPPH)
radical, luminol, ethylenediaminetetraaceticacid (EDTA), H,O,, 3-(4,5-
dimethythiazol-2-yl) -2,5-di-phenytetrazolium bromide (MTT), (+)-a -
tocopherol (1,000 TU vitamin E/g) ¥ L-ascorbic acid<> Sigma Chemical
Co. (USA)elA #1319 a1, FeCl; - 6H,0= Junsei Chemical Co.
(Japan) A|E& ARESFITE AlaEufeke]l ARE-$E Dulbecco’s modified
Eagle’s medium (DMEM), fetal bovine serum (FBS), penicillin- strep-
tomycin (P/S) 2! trypsin ‘5~ Capricorn Scientific (Germany) A&
g

2.2. S. commixta Twig Extracts2| FT&= % LS

221. & 4 ¥5 FE= Mz

A A2 Az v 7GR A19D) 100 g 715E0% 70%
BE 4 Lo dFY s JAAA FEeh 1 F o3, sk A
zato] I EE AUATE P TE FEES (AT 2T
Gt HEm fAF FE ol PIA8E FolA bromophenol blue
(BPB)E- o]t A A "3“75 ZA4H22], esculin agar & F3t 3-
glucosidase s A= 5 A'¥{23], e -nitrophenyl- 5 -D-glucopyr-
anoside (o NPG) & 0]l glucosidase &/ 5 424] 74
S AA HZF B -glucosidase 17} 751 L. pentosuss 1733132
1 colony PCRS ©]-8-3F 16S rRNA 34 G7144E 245 B3t
AtT FA[251 0.2 FE] L. pentosus D79211[26]12} 99%9] 5=
FABIATE LEE 1% glucosed TH-3F A g ‘C'“ﬂg A&
o} AR 43k FUYUO R 1% glucoseE H718F SH<oll
70% e F2E TS 1% 571 H25 47FE 7, autoclave
S Fal st WE I L pentosus 3%% 47VEF] 37 CollA
5UA7 EE APt o F v 71| HE FEEol2ka st
Stk FE A 2ol & vlwaky] flate] U 22 folof wa
TFE A &2 &ds AX3GT o5 nHE 7] vida
ES
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Table 1. HPLC Condition for Separation of Ethyl Acetate Fractions of Non-Fermented Extracts and Fermented Extracts of S. commixta Twig

Condition of HPLC analysis

Column Shim-pack VP-ODS C18 column (L : 250 mm, LD : 4.6 mm, 5 pm)
Detector UVD 170s DIONEX
Detection wavelength 254, 365 nm
Flow rate 1.0 mL/min
Injection volume 20 pL
Mobile phase Program order Time (min) 2% AAY in D. W (%) 0.5% AA" in 50% ACN? (%)
conditions for HPLC gradient-elution 1 0 100 0
2 10 100 0
3 140 50 50
4 180 30 70
5 190 30 70
6 195 100 0
7 200 100 0

D AA : Acetic acid
? ACN : Acetonitrile

Stk Ad e gehid S48 FHel TR 178 mLE Y1
og] F=o vpbE 7HA WgE FEE, ¥E FEEY 25 mM
EDTA 40 pL, 5 mM FeCl; - 6H,O 10 pL, 35 mM luminol 80 pLE
A7kste] Aol Frk ooA] &8PtE7]9] cell holder] FEE 4
10, 5 min &<F 37 CeollA &=2A1Zth 7 $ 150 mM H,0, 40 pLE
W1l 25 min §<¢F FEPEFS Sl DA A 9] A
71+ 3}ehikage] AM|7](counts perminute, cpm)7F 50% HAashk=d] &
Q3 A|R9] 5% (reactive oxygenspecies scavenging activity, OSCs,
pg/mL)E E7)8Hck

25. 0PI 71K YEFEE0| 4= &M
2.5.1. TLC ¥ HPLCE 0|88 48 &M
b 7] FEES] BE A AR WSk £l nirs 71

A AT FEFES] oEolAHo|E BHES ARSI clEolAlE)
O|E 35S 100% ol&h&el =<1 ¥, syringe filter (Milopore 0.45
um)E o]g3te] AHAT FEE §HE ©]83te] TLC B HPLC +
Aol o] &3k3it TLC 4] Al ARE-3E A7) Erll= A om 54
Ql A& B3] $15he] ethyl acetate : chloroform : formic acid :
DW=8:1:1:1& A3, ooz n34dd s B4
37| $15+0] n-hexane : ethyl acetate : acetic acid = 21 : 14 : 55 AR
skSith TLCE w9 ole] v & g H$ 9] ol Hole v
E a5 F70% oehE FF, o, 7% - 1% S AM S
FE38te] 8k ¥ 100% ellgkEel *50]al syringe filter (Milipore 0.45
umyE o]gste] qFstal 1 oJ9g UV-Visible S5AFHEH,
HPLC, LC/ ESI-MS/MS 4ol o] g-313ith

BE Bl FFEAI o] FRAR TLC ARFFETHS NP
HEAAT Sk, vanillin A FE ZF2]AA(UV-365 nm)e Fel w2 A%,
R¢ valueE B3}l HPLC ARvfET738oM EHFE22] peak re-
tention time¥} UV-Visible SFAFERS wlwste] EA3515Th
HPLC 4] 2% acetic acid T84} 0.5% acetic acidE &gt
50% acetonitrile &4 o]&3) 7]L7] fEHoR FAI,
HPLC #2272 Table 19 YERASITH

3sist ® 28 H Al 6 =, 2017

2.5.2. LC/ESI-MS/MSE O|E%t d& =4

#4 7712 LC7]7]= Thermo-Finnigan surveyor instrument
(Thermo scientific, USA)(column spec. U-VDSpher Pur C18-E 1.8 um,
50 x 2.0 mm Cat.-No. N0O520E181UVC), autosampler, PDA-UV de-
tectors ARE-SF3 O, AEHEA](Mass spectrometric analysis)”] 7]+
Thermo Finnigan LCQ Deca XP plus ion trap mass spectrometer, with
ESI interface S AHE-3FSITE Injection volume-> 5 pL, flow rate:= 200
pL/min®|™ A8 2702 0.1% formic acid (in D. W) (A &
) : 0.1% formic acid (in acetonitrile)(B &1H) = 75 : 255 AFESISITh

253, 012 710 YEEE29 42 e 24
B ) B F5E 9 R 52 odebu|E 2

E5 7247} 10,000 pg/mLE Table 18] 27 0 & HPLC 7]7]E o] &3}
of A% Ak % SA4S fletel BFEA caffeic acid,
(-)epicatechin, isoquercitrin, querceting ARE-3}o] A 2HAI5HS
ok F94 Sl ARAE 471 S8 a7 RN AFE AR
t}. Caffeic acid, (-)epicatechin, isoquercitrins> 100% ol&-&ol %o |,
0.5, 0.25, 0.125 mM2] FL5 A|F3}9 3L, quercetin 2, 1, 0.5, 0.25
mM2 FEE Azl %S 2/d38k3ITh Regression equations
y = ax + b2 FEE Feto] HFAS sl AAdE A
R* gk Esto] AAAS Aasiolar, R? gre] 0.99% uf Ao $hg
< GV AFAS AMESISIYE HPLCE #-24310] -2 chromato-
gramel|x] AdE52] Z47he] WAE 3]AAM WA el diglske] 22t
AR AFE T3S

2.6. Cell Culture

A2 Ad-obH3EQ] HDFs (passage 6-8)5 10% fetal bovine se-
rum (FBS)2} 1% penicillin/streptomycin (P/S)& ©]-€319 37 C, 5%
CO, Z719] QlfHolE ol|A] mljeksloith

2.7. MTT Assay
3-(4,5-dimethyl-2-thiazolyl)-2, 5-di-phenyltetrazolium bromide (MTT,



Lactobacillus pentosus©| &8t Wta A wpyls 714 F=&&2

80

&
]
b5t %
< 60-
g~
.—J
2E
S *
$ T a0k
2 =

w)
0
o w
5 &
2
o 20
@
1=
=

0 %

Non-fermented ~ Fermented (9)-a.-Tocopherol

extract extract
(a)
100
-8~ Non-fermented extract
=%- Fermented extract
80

Inhibition (%)
(2]
(=]
L

IS
S
T

20
0 1 1 1 1 1
0 20 40 60 80 100
Concentration (ug/mL)
(b)

Figure 1. Free radical DPPH scavenging activity of non-fermented
extract and fermented extract of S. commixta twig. Data are presented
as the mean + SD of three independent experiments. (a) FSCsy was
defined the concentration needed to reduce 50% of the initial DPPH
concentration (‘p < 0.05 compared with (+)- @-tocopherol by one-way
ANOVA), (b) Percentage of inhibition of DPPH induced by
non-fermented extract and fermented extract of S. commixta twig.

Sigma, USA) assay S ©]-8-3to] M3 54153715 21513 tt HDF Al
3= 96-well plateol] 1 x 10* cells/well & #F3k0] 60-80%714] Wik
stk F8% wiAel mpbE A FEE, daEl] o s
2 3|M3}o] 24 h gt Hd &, wiAE 27 AASKL 0.5 mg/mL
MTT-HE 7} wellell H7F8EL 2 h &<k 37 Coll WA e
formazan< dimethyl sulfoxide (DMSO)® =] ELISA reader
(Tecan, Austria)= ©]-83l9] 570 nmollX FF=E ST

2.8. NI L ROS AHEM I}

M3 U] ROS 2AEH H 7= 2°, 7’-dichlorodihydrofluorescein di-
acetate (H,DCF-DA)Z AF&-8}0] fluorescenceE S 3H= WS o]
231tk HDF A|¥EE 96-well plateo]] 1 x 10* cells/well®] 52 £F
3to] 24 h &<t Aljefete] F-2h 2l bgs) A1 & R SIS AR
£ J2]ste] 24 h <t w83tk Dulbecco’s phosphate-buffered saline
(DPBS)E o]-g3lo] AlXEE 23] M&3HATE 20 uM H,DCFH-DAE 30

ksl €4 9 Matrix Metalloproteinases 2@ 9J#] &3} 699

min &2+ 37 ColA 223t 3 CL-1000 ultraviolet crosslinkerS ©]-&
3te] DPBS “JElollA 80 ml/em® UVBE ZAFst] Al U ROSE A
AT 832l Al7] fluorescence ELISA reader (excitation, 490
nm; emission, 530 nm) 7171& &3te] B3] AVIE ST

2.9. Western Blot

wjoF wi#] o] MMPs 23S western blotS E3l 2413130k
HDF 41325 100 mm dishol] #5810 70-80% Wl F, 2] =9
g M FEE, daes FEA Al Aste] AHEisith
24 h ek &, PBSE 21 AlZ3te] PBSE Wil UVB A ©]x

éurm]g 3l MMPs & ZARERI 80 mi/em’S 23 T

Pr@% HIA 2 AT 72 h wlF & AX 4SS Amicon
(Millipore, USA) S & FE3to] o] g3515ltt Z2ke] vix] F5qS
loading buffer?} 41¢] 5 min 52 ¥t} 10% SDS-PAGE gels©ll ?_r
w28 Fg]5ko] PVDF membranes (Millipore, USA)®ll transfer 5}33
t}. 5% BSAE blocking3t ¥, membranesE 13} FAE Agste] 24
h, 4 CollA viksldTh 0.1% Tween-202 &-7-3F tris-buffered saline
2 3% AMZ ¥ horseradish peroxidase (HRP)7} A3+ o]ZHA1E 1 h
2|3tk vpA|Et O 2 chemiluminescence reagents (GE Healthcare,
USA)Z &3} 31, chemiluminescence imaging system®= 735}5]
o}, W=i= Image J software® G~33}s3itt

2.10. Statistical Analysis

AT BE A 33 yiste] AAlE AR
mean = SDZ XA 01'93\‘—4' FAA -2/ 352 Graphpad Prism 5.0
(San Diego, CA)X 2 138 0] 8315 0™, Student’s r-test %! one-way
ANOVA #7dE& 283l p < 0.05 Fe5FolA fFald A4S AAl

sHATt.
3. 21 & nE
3.1. DPPHHE O|2%} Free Radical &+ &Y
3!

Aspe] Sls) whe) YRS ROSE A S WL Ao
HES £AA713 9% 31E b, FAAL A% Fols
R AR A Aslel kAl Sl A A
9 FAFIY] 9P w312 9x|sit)h. DPPH 2ol 44 84
2 Q3L free radlcalol DPPHS} A 22 vk &3l A&
T 9E Hrleks Welth olelgh dtel avtE A7k
# A EZ 20-100 pg/mL=E *2]3}o] DPPH radical 2724
Epa=g “}71% T vdE FEE, UE FEE Y A8 A
Q1 (H)- @ -tocopherol 2] A3 )2 A7 S FSCs 0.2 LFERASL
ThFigure la). H]"WE FZF52] FSCs> 41.0 pg/mL g FEES
58.2 pg/mL=E ((+)- @ -tocopherol 6.9 pg/mL) F 3¢ BF £ A7

s ‘%E}IH%E} Figure 1bollX1= 7l 714 HLfl A% 355
EMZJ 275E 20-100 pg/mL s ¥lwEick 7 Axp &
=7} Z7]5“’" w2} free radical &7%5°] F7FsFAT)

3.2. Luminol Z2HS 0|8} Fe*-EDTA/H,0,H 0
A A Y EFEHIELS)
Luminol=> ROS®I| o5} AtslE o] S ALE]9 ofu| iz eito] &
% thA] mle A2 oA W3(420-450 nm)sHE A oE e A
itk p7bE 74X wMtE FEE, WE FEE(1.5-3.5 pg/ml) 2 o)

QUOIN Y

Appl. Chem. Eng., Vol. 28, No. 6, 2017



700 gyl - ulad - %
2
2z
s
‘g g 6
£3
&%
<>
g wn
n S
]
&~
2r e e
0
Non-fermented Fermented L-Ascorbic acid
extract extract
(@)
100
=&~ Non-fermented extract
=X- Fermented extract
80
—_ ’r——o
S x
N | 4
= 60 //
: C 4
5 ¥
= 40F
=
20
0
1 1 1 1 1 1
0 1.5 2 25 3 3.5
Concentration (pg/mL)
(W)
Figure 2. Reactive oxygen species scavenging activities of

non-fermented extract and fermented extract of S. commixta twig and
reference in Fe’'-EDTA/H,O, system by luminol-dependent
chemiluminescence assay. Data are presented as the mean + SD of
three independent experiments. (a) OSCsy was defined the
concentration needed to reduce 50% of the initial ROS concentration
(p < 0.05 compared with L-ascorbic acid by one-way ANOVA), (b)
Percentage of inhibition of ROS induced by non-fermented extract and
fermented extract of S. commixta twig.
PAFs}AQ1 L-ascorbic acid®] & 4Fls= luminol
01%—5@4 57d38k0] 0SCs0. 2% LHERITH(Figure 2a). A3 2
749 2.6 pg/ml, HE FEE2] 49 3.1 pg/mL
Posmve controlol L-ascorbic acid (1.5 pug/mL)$} H] 3|
2pol 5 YehhA] s Aow nphs 7] i A%
rsks& UrE‘r ATt Figure 2boll41= w7k 714
3 %*P S 1.5-3.5 pg/mL FEoIA HlwEk3R
"SI i) 5ol ok o
0] i 7150 719 AR Ao
2 bl i) 45 A% 238 27 e 8
31, tZ&+Q1 L-ascorbic acidiHE &ofyt itk

N

ERl
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Figure 3. Effect of non-fermented extract and fermented extract of S.
commixta twig treatment on human dermal fibroblast (HDF) cell
viability. HDF cells were treated with various concentrations of
samples for 24 h and cell viability was determined using the MTT
assay. Data are presented as the mean + SD of three independent
experiments. p < 0.05, *p < 0.05 compared with untreated control by
one-way ANOVA.

33. HZ =4 71
MTT assay® &3l nP7HF 714 2 A5 FE580] AR A
O}Hlﬁol HDF Aol thst 54 371 B7Fgees ko ro] g}
5 I F A BE WIS AHalSt) 0.4-400 pg/ml
EJ s 7 WhE S F5ES HDF AlXe] 24 h A2 § Al
AEES IS AFAT, obFA T ehA] & ol v]3)] vjta
FEEL 25 pgml, HE FEES 125 pgmlLFE AE5AS e
LH?JEKFlgure 3). WPF/]' 1 2 Adolx= mphs 7k vdtE 55
< FEE

a5S Hwsh] $18 10 pgmLS 3

3.4. M=Z Lf ROS HNHES "ot
2 9] 7} ubol ol wujo #he]A He] A AZu) A E ROSE Al
o] A ARl vl DNA 9 A @S &AL Feba, Aeks

ok 2 A V148 R MMPse] LS S S

w35 7GSRI AE U ROS GAIE B8 9 m81E AT
T QUth & AFelA wke 7] a AS FEES Di_ 4l ROS
AA A X3 Aol ES] HDF A3Ee] H,DCF-DAZ o] &5}
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Figure 4. Effects of non-fermented extract and fermented extract of .
commixta twig on UVB-induced oxidative stress in HDFs.
Non-fermented extract and fermented extract of S. commixta twig
scavenged UVB-induced upregulation of intracellular ROS production.
The 2°, 7’-dichlorofluroescein diacetate (DCF-DA) probe was used to
investigate intracellular ROS lecels. Data are presented as the mean
+ SD of three independent experiments. “p < 0.05 compared with
UVB treated control in non-fermented extract-treated groups by
one-way ANOVA, “p < 0.05 compared with UVB treated control in
fermented extract groups by onme-way ANOVA. % < 0.05
non-fermented extract versus fermented extract by Student’s z-test.
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Figure 5. Effect of non-fermented extract and fermented extract of S.
commixta twig treatment on MMPs protein expression induced by
UVB imadiation in HDF cells. The cultured HDF cells were treated
with different concentrations of samples for 24 h and then imradiated
with 80 mJ/em* UVB. Following UVB imradiation, fresh medium was
added for 72 h. MMPs protein were measured by western blot
analysis. Data are presented as mean = SD of three independent
experiments. p < 0.05 and “p < 0.01 compared with the UVB-treated
control by one-way ANOVA.
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Table 2. LC/ESI-MS and UV Spectrum Characteristics of Ethyl Acetate Fraction of Non-Fermented Extracts and Fermented Extracts from S.

commixta Twig

HPLC Measurement
TLC K Identified — - P Ref
band pea compound Retenthn time A max [M+H] MS eierence
No. (min) (nm) (m/z) (m/z)
SCT-1 1 Caffeic acid CoHgO4 47.730 326.9 181.1 - [1]
SCT-2 2 (-)Epicatechin C;sH40¢ 60.432 280.0 291.1 122.9, 138.9, 165.0, 273.0 2]
SCT-3 3 Isoquercitrin C;;Hz0012 94.223 258.0, 363.0 465.1 303.1 [3]
- 4 Quercetin C;5H;007 131.241 256.0, 372.0 - - [4]
Non-termented extract Fermented extract
v
Rf value Rf value 20 }/ ;'Zj
scT2 087 I dm \ l
sct1 & 083 A JNL | " Ll -
SCT3 0.34 1008 2 w: 2
: w00m v 0 Y l
U,_/_,L/‘J\_MALJJU 25: | |
” ”» AT 75 . AN T
® @06 Q2@ © @06 B * <4

(@ (b)

Figure 6. TLC chromatogram of ethyl acetate fractions of
non-fermented extract and fermented extract of S. commixta twig and
reference compounds (NP-PEG reagents; UV-365 nm, vanillin
reagents). (a) Eluent system ; n-hexane : ethyl acetate : acetic acid =
21 : 14 : 5 (v/v), (b) Eluent system; ethyl acetate : chloroform :
formic acid : water = 8 : 1 : 1 : 1 (v/v), D ethyl acetate fraction
of non-fermented extract, @ ethyl acetate fraction of fermented
extract, @ caffeic acid, @ (-)epicatechin, B isoquercitrin.

< FEE vwd)] HgkS w, $EES] MMPs (MMP-1,
, MMP-3) 2 o)A g%o] o] Hojuhs ¢&aginh

3.6. 7S 7IX| YEFEE0| ME 24

Figure 62 (a)} (b)ellA] m7Hg 714 v'dE F5=2] cldobAlH|
O|E BEET B FEEY oldoMEHlo|E BFE2] TLC I=2w}

EI#e wE AF okl Wsy 9l ujr) 370E #EYITE TLC

o WA 8] 7|5 nlaste] ®eks W, 7% SCTIo] wa Fol
ol S7ksE Z o R Helal, SCT2, 30] Ta Fof| o] 44dh Zlow
Rtk g A5 ko] o)z} Q)= 3719 wE Fold FEdte] o
2 EH& LC/ESI-MS/MS #4313 t(Table 2). T3+ TLC, HPLC,
UV-visible ST ERolX 5249 vlwste] F3ato] s
51 5}SI th(Figure 6, Table 2).

TLCONA] 3711¢] &) Re value - A7ZE2- SCT1 (0.84, NP-3}
&), SCT2 (0.68, vanillin-%), SCT3 (0.76, NP-F3H) 0.2 Z}Z} caf-
feic acid, (-)epicatechin, isoquercitrin®] Ry value % -4 7Zk3) Q] %]
stiem HPLCAA 24 EFEAT peak retention time 3
UV-Visible FFAE7 o] dx|eiie). webs Fiteto] ®Boks o,
SCT1< caffeic acid, SCT2i= (-)epicatechin, SCT3+ isoquercitrin &=
gtk o] £lofl HPLCOA A2 st & 1709 3] A (peak 4)&

236t Ml 28 & M 6 &, 2017

365 nm

Figure 7. HPLC chromatogram of ethyl acetate fractions of
non-fermented extract and fermented extract of S. commixta twig
(10,000 pg/mL) at A = 327, 280, 365 nm, 1 : caffeic acid, 2 :
(-)epicatechin, 3 : isoquercitrin, 4 : quercetin.

UV-Visible &52~HE# 4 retention time |15 E3) quercetin®lS

gRlstick

37. 0P 71K FE22 42 I 24

w7 ke SR 9 e —?4%4 odotAH|E £
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et flste] AA 747 RFEAS o] 83te] RS A
t}. Regression equations y = ax + bQ] HE|ZE 3110w R? Fh

E3lo] ZAAS ddato] R? gho] 0.99Y w) ek o g Algaigith
(data not shown).
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2] HPLC A 2vHE 13 (Figure 7)°ll4] peak 1 (caffeic acid), peak 2
((-)epicatechin), peak 3 (isoquercitrin), peak 4 (quercetin)2] v‘ﬂ_:!'_ H
& 77 mERAS) AN HAAM PPl delalel P& T
F b b WE FEE 9 SR FEEC odepHelE

=9 F55 sl dAER] A9 mphE 7 SR 24719
A9 =S ALt Table 3). Caffeic acid®] -2 g 2
B} kg o] oF 278% 718k S, (-)epicatechin®] -
AR wd Fof oF 25% 7238k 0™, isoquercitrin®] $HekS- whE
ARG g $of oF 13% 743130 H, quercetin®] ¥ a7
Hrp ibg of oF 4
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Table 3. Content Ratio of Data of Caffeic Acid, (-)Epicatechin, Isoquercitrin, and Quercetin according to S. commixta Twig

HPLC Identified Non-fermented extract Fermented extract Increase/Decrease amount Increase/Decrease rate

Peak No. compound (mg/g) (mg/g) (mg/g) (%)

1 Caffeic acid 0.086 0.325 0.239 278
2 (-)Epicatechin 1.534 1.150 -0.384 -25
3 Isoquercitrin 0.112 0.097 -0.015 -13
4 Quercetin 0.101 0.147 0.046 46
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