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2 2k B AFoxEe FRoHF £7] 70% ANeke FE2E3 Wa T Lactobacillus pentosusE ©)-8sko] AaA7]
Ao &7] TEFEEC st i3l 2 AExrRs a35 A3 1,1-Diphenyl—2—picrylhy —
drazyl (DPPH) & ©] &3 A2z &4 &4 (FSCs) 2 FAoldE &7 25 9 daFEE0] 242 42.3
9 345 pug/mLE BHE 39 gz AAFA0] oF 18.4% B =A YRt Lumiol-9&A by S
0] .23 Fe?' —EDTA/H 0 A1 4 2] & &4k81%5(0SCsp) HIFNAE AW E 7] 5239 BEFEEL
27+ 2.6 D 2.5 ug/mLE & 7} 4.2% AE ¥ £ F IS Uehlth 10,2 59 HET A=
2o QMH FEE U LEFEE AE BT EJJr(z’jo)" 50 ug/mLoﬂ/H 27k 126.4 2 173.0 mins e}
ol B8 & Mz BE g371 o 34.0% U = YElT $EFE2E52 L4 ASARE g2zl (1) -«
—tocopherol (43.4 min) Rth%= 3.98] ¥& AME B3 A4S RAFITE AFH Aol £2] Hs682 thdo =
elastase A3l &4 ZABIATE Elastase A3l &4 (Cs0) 2 EAHolWE &7] FE2EY HEFEENA 47
873.6 ¥ 687.8 ug/mLZE T8 Fof elastase A3l Aol oF 21.3% H =2 Ao Z Yelydt} o)A Axs2
AP E 7] LEFEEC] it 283 B FEN 98 7 E A SE A2 S8 74
o] oS AlAMETH

Abstract: In this study, the antioxidant activities, cellular protective effects, and inhibitory effects on elastase of
non-fermented and fermented extracts of Parthenocissus tricuspidata (P. tricuspidata) stem using Lactobacillus pentosus
were investigated. The free radical scavenging activities (FSCsy) of non-fermented and fermented extracts were 42.3 and
34.5 ug/mL, respectively, in which the activity after fermentation was approximately 18.4% higher. Reactive oxygen
species (ROS) scavenging activities (OSCso) in Fe*”-EDTA/H,O; system of non-fermented and fermented extracts were
2.6 and 2.5 ug/mL, respectively. The activity after fermentation was approximately 4.2% higher. In the 'Oy-induced
cellular damage of erythrocytes, the cellular protective effects (7 50) of non-fermented and fermented extracts were
126.4 and 173.0 min at 50 ug/mL, respectively. The activity after fermentation was approximately 34.0% higher. The
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effect of fermented extract was 3.9 times higher than (+)- @ -tocopherol (7 so = 43.4 min), known as a lipophilic
antioxidant at 50 ug/mL. The inhibitory effect of clastase was investigated to predict the anti-wrinkle efficacy using
Hs68 human fibroblasts cells. The elastase inhibitory activities (ICsp) of non-fermented and fermented extracts were
873.6 and 687.8 ug/mL, respectively, and the activity after fermentation was approximately 21.3% higher. These results
indicated that fermented extract of P. tricuspidata stem has potentials as natural cosmetic ingredients with antioxidant

and anti-wrinkle effect.

Keywords: Parthenocissus tricuspidata, Lactobacillus pentosus, fermentation, antioxidant activity, cellular protective effect
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lojtt. 777} 2L d ol =EEHW 3] F A= singlet
oxygen (‘0,), superoxide anion radical (O,”), hydrogen
peroxide (H,O,), hydroxyl radical (*OH), alkoxyl radical
(*OR) 2 hydroperoxyl radical (*OOR) 5 ThF3 FF/
9] & 4kAaF(reactive oxygen species, ROS)©] A4 H
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- T 2 Foprlote] Fr FExstal Utk FA
ojg= M- - &7 - e WX AF 8=
2 ARE, By, 713 7H, #5F ol AHREHE A
o2 AR A} FAE S Z = miquelianin 52 =
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gz A" A3 1,1-diphenyl-2-picrylhy-
drazyl (DPPH) radical, 3}h&3 A3 o] ARE-3F luminol
I} ethylenediaminetetraacetic aicd (EDTA), H,O,, L-as-
corbic acid, MZRETEI} ZHo| AFE3 heparin,
rose-bengal, (+)- @ -tocopherol, 1] 11 elastase * 3l &A
o AF&-3F N-succinyl-(Ala);-p-nitroanilide %! oleanolic
acid= Sigma-Aldrich (Korea)ollX T3t 1 9
FeCl; - 6H,O+ Junsei Chemical Co. (Japan)ol| Al 743}
AL, olekE T 4L &le AlE 55 AlekS ARESH
At} UV-visible spectrophotometer™ Varian (Australia)
Ake] Cary 50, 3}8}d37]+= Berthold (Germany)A}2]
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’A%H16], pe-nitrophenyl- 3-D-glucopyranoside (0 NPG)
WS 0] &3} glucosidase A TF AH17] AAH S
AX HF p-glucosidase L7} FFR) Lactobacillus
pentosus (L. pentosus)€ 143t 2™ colony PCRS
o]-&3k 16S rRNA #37F H7|4<E &4& T +4t
T+ SA[18) 2 L. pentosus D79211 [1912} 99%
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2.3.1. DPPHHZ 0|88t xtRatClzt A7 &Y
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SO 2 g BRbAE Ejol AEAHNES o
OA MEE E3AZE F Ak vluA kA g
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3t} 1 A9l 7)== DPPH Aok ¥4 & AS
3@ (blank), ANEE BA &2 Z& thZT(control),
ANBE Ye RS A3 T (experiment) .2 5} AxHs}
Rt ArEtHd 27842 DPPHO & 571 50% %
A5 =H 8% A5 F5(free radical scavenging
activity, FSCx, ug/mL)2A E7]8t50m, A-fehriz
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EDTA 40 uL ¥ 5 mM FeCl; - 6H,0 10 uLE 7}3F &
35 mM luminol 80 uLE ¥l EE°] 4lo] Ttk ©]
oA 3}8H3719] cell holderdl]l FEE Y3l 5 min &
ot F2AIFTE I F Fenton ¥HS 53 EA4kA
A4S 98l 150 mM H,0, 40 uLE 931 3}shit
25 min &% SA3FATE 2 (control) A
Aol SFTE ¥, 34 @ (blank)S Al BT
o] T3ty Hy0,9} FeCls - 6H,0 WAl S/
3199t} 318Hi37] 6-channel LB9505S LTL] 7} A%
Ay Mol BAste] A 3he] 2|7} A 9] flx
At sfehao g =AY ke e 2o ALk
& 2AE(%)S ARBIRALL, A A B0 A

71= spehaago] A717F 50% ZHAEwd Bad s
9] T X(reactive oxygen species scavenging activity,
OSCs)) & F718+ T
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Cpm control C})mcxpe'rimenf

< 100
@m control Cpmbla,nk

241, ML SIEH X|x

A= {70155} 4 YHERY Aok AE S
Al heparin®] H7FE Aol Y & 4 Co YA
of B#slal 12 h o]l |83ttt ©]& 3,000
S 2 5 min ¢ ¥4 EEete] AE e} @%L—a— =
sha1, B2]3 A8 = 0.9% saline phosphate buffer (pH
7.4, Na,HPO, * 12H,O 9.6 mM, NaH,PO, * 2H,O 1.6
mM)E 33] BHEsto] A Heth Be A4S AE &
12 h o]el sttt Ao A AET d=dy
2 700 nmol| Al O.D. #t°] 0.60] H=E A2=om,
oluf AEF F= 9F 1.5 x 107 cellsymLZ AlXHATH

242 Y¥o|dZ 7| Y582 488 A =1t
1.5 x 107 cellymL HEF FEY 35 mLE Tfo]d 2
A FTHNo. 9820)0 ¥ & FE2=5 84S TEEE
Z¥Z}y 50 ul A X*ﬂﬁ}?&ﬂ- 2ol A 30 min I} pre-in-
cubationA| 7] ¥, FZ57HA|Q1 rose-bengal (12 uM) 0.5
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20 W 3335S ARk, ¥ =HE 5 cm Al
o] ©X1 vfold 2~ A FHH-S FF5H 3
g & At Fx2AE 23 &
HiE-S(post-incubation) A|7H 2 HPFo] vl A=
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AbgF O] 5 fel AdfrobAl . Hs68-S ATCC™ (USA,
CRL-1635™)0ll A1 F-SdatqAt. AlEu o] AH&-E ul
A](Dulbecco’s modified Eagle’s medium, DMEM)+= 10%
fetal bovine serum (FBS, PAA, Austria), 1% penicillin /
streptomycin, (P/S, PAA, Austria) &35t AF8-31%
A, 37 C, 5% CO, Z7A w3ttt

2.5.2. Elastase Xall &M =X(Hs68 AIZAS0MM|E)

Ab Hs68 Ad-frobAl E(USA, CRL-1635™)2 A3}
o] elastase A3l A= S3FATH20,21]. vl Al
Zo] njgYS AAZ T phosphate-buffered saline
(PBS) 2.2 A &3} T 0.1% Triton X-100 - 0.2 M Tris
H(pH 8.0 HC)S o] o] z:% wﬂ &3t
MNEE dESIAA dAEe 5 4 S Fstod A
OFM| X elastaseS X33t &4 At ”]'*401 zl
elastase &5 BCA kitE ©]8-3} d
7t well & 100 pgo] THlA-S 3F{s

=7 0.2 M Tris-HCI 9‘rz°“(pH 8.0)
HEE gt A8 F
,uL”y“ Z} welloll Y1 elastase-/] 7]75:_101 N-succinyl-tri-
alanyl-p-nitroanilide (STANA, 50 mM)¥-& 2 ulL® 7}
wellol] Atk ©]F 37 T4 90 min &t ¥H& &
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Table 1. Yields of 70% EtOH Extract of P. tricuspidata Stem

Raw material (g)

Solvent (L) Dry Extract (g) Yields (%)

P. tricuspidata stem 50.0 2.0 52 10.5
405 nmollA] ELISA readerZ =433t wix=T > 50 -
(control)& A& thalo] AlggA oz ALRH gt :ﬁ w | z N
Dl FAF(blank)> A & T (experiment) I} Z719] - B
53}t elastase £ 2] Tris-HCl ¢35 (pH 8.0)S P E, 30
H7V8FA ). Elastase A3l A2 elastased| EAS E &? "
50% Zr2A17]=0 B 23 AZ9) % S(inhibition con- % < 7|
centration, 1Csp)= 3713} T g w0 |
2.6. EAIXZ Mon-fermented  Fermented [+)-o-
2 AT BE AP 33] qhEste] AR T extract extract Tocopherol

AR 7HE mean + SD.E FASATE BAA F9
4} 71%-& Graphpad Prism 5.0 (San Diego, CA)ZZ 1
S 0]-838t .21, one-way ANOVA A& 483}
p < 005 fro|eEddlA o8 A8 AT
T
3.1 BHoIYZE &Y FE=9 =2

TE& Adxd gAY E 7] FAE 7IEeE Al
2FsltHTable 1). §AolE = £7] 70% olEs =
E 399 £E2 10.5%A

3.2. DPPH A|§t§% 0|8¢et Xtz Hed

G4k 0,7 ¥ «OHY 22 ?4"—4% Fo] =3+
Aot gz %—/F AAE 7R3 Qlo] ¥h-g-/d o] mj
E1 ERMAR FEHIE A HellA AsAkst A
5ol gt AAHLEE oA A 2 A5
e dov|a R E 7HEst Atk A-84
kst 2 & L4 (4)- @ -tocopherol S 2ol
e AFFoEHN AMRbES TAANY oz
AAE whol ghdg o2 & whgAo] 4EE
Atk ole} o] AAE AFFoEA HHZS 47
she FEQl 8-S el AR AfettEd 427
24 FSCso e SAHEY 7 Utk weps] B APdA e
Hw A kge gz E EAS= DPPHE ©]-83}d
FAo|d = £7] 5= 2 YaFE=9 d4dZ &4
24E S35k

rh r —{o

Figure 1. Free radical scavenging activity of non-fermented and
fermented extracts of P. tricuspidata stem and reference
compounds. Data are presented as mean + S.D. p < 0.05
compared with (+)- @ -tocopherol, *p < 0.05 compared with the
non-fermented extract.

AHreteZo] 50% AARE FER] FSCs HAol
g2 27] FEE0| 423 ugmL, GG Z 27 &
AFEE0] 345 ugmLE YEFHTHFigure 1). ©]&2

GitstA 2 & A (- a-tocopherol (FSCsp, 9.0
pgmL)BETHE e 848 B o a & oF 184%
gAo] FUEATE o5 Fst] TE Fol| AHfretr
Z aA"A 0] SIS sk

3.3, Luminol WS 0|83+ Fe"—EDTA/MOAION I0A
SMAA A7 BNE BHAEHS)

= o O L=

B A= Fe’-EDTA/H,0,AIE ©|&35te] thoF
gt TR SAHLAE TAATIAL olF &A EA8S
ZA39th. AFe)H TEl(Cu) B2 FolF4 olE
2 AA Uel= EA)5tH Zej el os AAEE H0,
9]. Fenton gll-__% Q] o 7:] 1:].0}:6]- :@LM/\]— w-_o] /@MQ
t}. Luminol2 EA4k40) 93] =2 duR|e] = 4
B2 &I o]o] H}E%EH G| A A =HA 420-450

nmol A Wgaks 54 71T, o] Aol GaEAE
Vst 3lehdsdo] 7hAad= Ao uel EAARA
e B ST 5 Uk 018 ) 83he] T s}

OSCSOE J§7]- ]-Oﬂq. AT} 50% DASH=E =

*Ll 0SCsp> BAcIgd=E &7 FEE°] 2.6 ug/mL,
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Figure 2. ROS scavenging activity of non-fermented and

fermented extracts of P. tricuspidata stem and reference

compounds. Data are presented as mean + S.D. 'p < 0.05
compared with L-ascorbic acid.

GG = %7] D EgFEE0] 2.5 ug/mLZ YERSTH
(Figure 2). |52 T84 A= 2 423 Las-
corbic acid (1.5 ug/mL) R e &8 Yeld o
g 3 9F 42% &40 FUHEHAST o) Fald L&
ol F Frtslhso] ok FUHHES ERlsk AT

3.4.'0,22 REE AR MTO| mujof et MEES

=l
Y77} AL) e 2= A =HWE A W SAlsh=
3357 A (porphyrin == riboflavin) &2 theFgk A4k
AE BYAN T B35 WHS(photosesitization) = LS
2t} 53] '0,2 B35 v AR EIH WA
o] wj-¢- F FAAMARE A|Zutol] FFSke Q1A g
ANx FRAEEY s ’x‘}ﬂ” = MAEke] Azt

E} B ATl A= Al
T A ZE o] &3t
THFHANE RS 539 = é L Hoz 10,2 f =%
A EE) gk e a3E Brletaxt Atk 335
A2 M rose-bengal 2 AH&-3te] 10,2 WHAYAI 7] AL, A
T Az 88 53 o5 st
AZB S a7 A= ARE 5, 10, 25, 50 ug/mL
o] F=E AH3I S W, 7} 50% L= =0
AEE AR 1 5) 2 E VERN A M (Figure 3), WA Al
B2 9Yx o 27O 2 9F 30.3 minlA] 50%2] &
77 e AR SAEHAT ol d oA
Ao EF E7] FEEL 502 5, 10, 25, 50 ug/mLol|
A 247} 333, 39.2, 63.5, 126.4 min, Y EFZE 7}7}

=
AEE

thekaladEeks] A, A 439 Al 3 &, 2017

qu - d5s} - upgt
200
#

2 150

v T N

£ E =

v s

g E 100

= #

g5

° g :

o L T

v 5

2 v 50 ¢ *

R -

: : l '

o

1]
5 10 25 50
Concentration (pg/mL)

Figure 3. Cellular protective effects of non-fermented and
fermented extracts of P. tricuspidata stem on rose-bengal
sensitized photohemolysis of human erythrocytes. Data are

presented as mean = S.D. p < 0.05 compared with

concentration of 5 ug/mL in non-fermented extract dose-treated
groups, "p < 0.05 compared with concentration of 5 ug/mL in
fermented extract dose-treated groups.

412,452, 83.5, 173.0 mino.Z 52| =22 N XL HT
AHRE YERRATE 53] 25 pg/ml T4 LHE F
314% Z7}, 50 ugmlL F50)A WA Z 34.0% 713t
Aok AR 24 24 9 S A B4 2
Fof| vlal) FEEH LEAFZEC]  A|E ANEES
g4 SUE EATh

Azere g FAHROZ sl
u), sjFAel A F HEEo] AAE daEF
zutolo] HETF AR golate] Az utel A é 1=
gz AMr-SS AgTozH BAgkAe oSt
o2 RE NI §820F BT 5 & A

2 FAETH22]. o]# g A= 50 ug/mL F=00A
FFZ%E(173.0 min)®] (+)- a-tocopherol (43.4 min) E.
O 398 953 MERSEINZRE & 5 U}
(Figure 4). S|P = &7] YBFEE2 Al 329
Ae] datshso] Z8A4 34ESAIR] (+)- @ -tocopherol

o
N dlo

m{x. o

]

X
rlo E‘]&

& o iy i 2 el

_%

HOx $58te] 3pAZoA a3} 3hgE o] aatka)
AR & 7FsAol vig & ASE ASHT

3.5. Elastase A&l EM(Hs68 AIEHEKOLA|E)

S FEsh= §4 MMPs (matrix-metal-
loproteinases) = 3§ X1 Zol] EA st Y Al A
2718 A5k degkxdoly FehalS 33
MMPs= A& o)y &g akao) o3 TdAEY TR

==
Ta



Lactobacillus pentosus Zr#ol 23 dAo|dF =7 &

200
*
E =
E 150 .
E
g < )
= B
g % 100 +
g
'E g 50 -
: l
D 1 !
MNon-fer mented Fermented [+)-at-
extract extract Tocopherol

Figure 4. The cellular protective effects of non-fermented and
fermented extracts of P. tricuspidata stem and (+)-a
-tocopherol at 50 wg/mL on the photohemolysis of human
erythrocytes. Data are presented as mean + S.D. p < 0.05
compared with (+)- @ -tocopherol, *p < 0.05 compared with the
non-fermented extract.

2 elastase, collagenase 2 gelatinase *—O] .ol
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