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Abstract : Ginseng berry contains a large amount of Ginsenoside Re and has anti—inflammatory,
anticancer, hypoglycemic and whitening effects. In this study, RAizopus Oligosporus strain was used to
establish ginseng berry fermentation process and cosmetic pharmacological activity of ginseng berry
fermented product was analyzed.. The electron donating ability of ginseng berry extract by
fermentation shown 81% at 1,000 xg/mL concentration. The ABTS" radical scavenging ability of
shown 100.2% at 1,000 gg/mL concentration. The tyrosinase inhibitory effect which is related to
skin—whitening, was 57% at the concentration of 1,000 xg/mL. The elastase inhibitory effect which
is related to skin—wrinkle, was 47% at 1,000 xg/mL concentration. Also, the collagenase inhibition
effect was 33% at 1,000 pg/mL concentration. From these results, ginseng berry extracts by
fermentation is considered to have anti—inflammatory, anti—wrinkle effect and whitening effect.
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Therefor, ginseng berry fermented product is expected to be very useful as an anti—inflammatory and

anti—aging cosmetic raw material.

Keywords  Ginseng berry, Fermentation process, Cosmetic pharmacological activity, Whitening effect,

Anti-wrinkle effect
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715730] BEFE A FASHA|RE  quercetin,
kaempferol, naringin¥} #2 ZEdtElolER,
catechin?} & Bd7 chlorogenic acid, gallic
acid, caffeic acid §9 H=AF vanillin,
curcumin &2 A= B H[ER C, HER E
5o HERIR Fol HAHITHI0l d¥rAoew
Az EAsh= Aegdd 242 tiii Hs
4 ke At 2 s 7ML At
%, AEAE o e FAte EES
St glom 11 FollA HlEAd 42 e
= 7 "7l 242 dHA Utk olgRR
H 29 M4 et 8452 4% oi A
A, ot et oo tistod
o Ao dHA QltHl1-12].
A= 39 ool iolA E & e
4] gz dzRE mF Jfde =g F
Aoz g gout dd F o5 79 F
& Qui7t @] AJRbsto] 4doflA Td Hrrt
Ud 2ds "olx 8 & ok ¢t AlE0]
Hel= 540x Hyshr] ol wilo]l qlrh
ST QlAke] 2 ;. A=l A kAfe]E7E Q1A
of et dufjol] 4-6Hi o4, 1 F kAL
°|E Re7} 7HF & S 7HAAL e Zo=
dA QAL 1 9o HEI, Z=, ofd, F71E
5 Ad ZEEol TR &Rotal gl T
s 7N, mEAL, A Sl axt
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w2 Adell ARgRt ARl S FatellA

20199 7] et A2 2EdS FYs)

o ARgsitt. A2 deFEs fsiA A

Hl2] 25 FFo] 15 "o FAeE ¥a

90CoA TAZE FESHF o F& & E2 U4
zal

5719 ¥4 219 4= 650 mmHg, 2%
65CE FASHATE. Rhizopus Oljgosporus <t
TE o83t MY FHHY] TaFPe A,
2 1119 HgR Z/ste] 90TolA 1241F
FET F 045 pm TERE oE Hjx|de] X
BFEAGS ° Brine & HANY 5%
A7kstel 21°CollA 45 min Bwtollch. Eotd
izl Rhizopus Oligosporus #+F5 4E5}0]
29, 0.271%0lA 24A7t vjeFsto] radls A
Zotdek. oHH, AR gy ookt AA
249 3§ HAE Wl SAs LFAHE 20%
7 dHlsEe & & FE7AES 2£ES) st

o gl AHgstect.

2.2, TIMH2] YEFESE9 Mol2d 2M

2.2.1. Polyphenol ¥ flavonoid ¥

7 Age] EYuEn ot e
Ast7] 9ol 54 Az A= 1 goll 50 mL
75% oletE= 7t 184t 59t wHtste] 3
&% & Whatman paper®2 S35kl 75% ofgt
25 50 m7HA] 2§ SASHh olh F
ZHE %2 Singleton S(171¢] W] ot
75% olgtE =& AN 400 plol 50 pLe
Foline—Ciocalteau 10 x#L2] Na,CO; &4 4
I Ao 1AZF A 7 S spectrophotometer
2 725 nmellA FFEE SAsYH BE Aok
S 2E tannic acidE AHESHAH & ZEfH o]
E @F542 DavisH[18]2 WP ®io] =t
g o FEEde 400 pLlell  90%
diethylene glycol 4 mL2 ¥7}stal oA 1 N
NaOHZ 40 pL& 31 37C F5zoA 14]
7t 5%t incubation?t ¥ spectrophotometerZ
420 nmolA FFEE AT BEAGCR
= ruting AHESHAT

1o i

2.22. AAFAs 573

Fese FHs] $IRF AAEolE(EDA:
electron donating abilities) Blois®] ®'HE W
Foto] Aot 191, oflgt&el galigt 0.2 mM
DPPHEY 60 ¢Lo} 5% HE ZAG A&
120 L& 96 well plateof] ¥ol ALo4 158
HES-A1Z1 ¥ microplate readerE ©]-835to] 517
nmol A FFEE ST dAEosE Al
5 AR BV S8 AAgR UERY
Atk

AA-EA5(%) =

A A7FEo E%=
PN &=

a- ) %100

2.2.3. Superoxide dismutase (SOD) FAFZA
574

SOD #AFHAd2 Marklund®] 201 ©HH
st Egstget. FEYW A28 20 xlof
Tris—sHCl &&80(50mM  Tris=HCl  buffer,
pH 8.5) 130 xL&}t pyrogallol (7.2mM) 20 4L
Fste] &gt & 37TCAA 1087 ¥R
ASE pyrogallol®& microplate readerE
8ot FFE 420 nmollA S5kt SOD
TARRAS Almgdo]l Frhet 770 &
BrdasR Utk

O, Joi s
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O TR aw

) %100

2.2.4. ABTs" cation radical scavenging
activity assay &3

ABTS radical& ©o]83F sl =2x4o
ABTS" cation decolorization assay®f'#H[21]o] 2]
slo] ZA5HAtE. TmM 2,2 -azino—bis—(3 -
ethyl — benthiazoline — 6—sulfonic ~acid)2} 2.45
mM potassium persulfates 2sto] 4204
24A7F &SF WSkl ABTS™E @/4AIXITh o]
& ethanol® 3JA5Fe] ABTS" 100 pLef A=
100 xLE 7Fote] 700 nmellA FE=E 7ot
Ak

ABTs" &75%) =

A B-7Hte 53

a-
A7zl S5

) %100

2.2.5. Tyrosinase #3}&

Tyrosinase A4 4L Yagi 52 W]
w2t ES4stgcH22]. ¥FFE 67 mM sodium
phosphate buffer (pH 6.8) 80 Lol 10 mM
L-DOPAE =91 71 40 pL 3 A=
40 pL9 Egrollof] 200 U/mL  mushroom
tyrosinase 40 uL& H7Fsto] 37CoA 10&7t
HEEAA Hg Fol 4" DOPA chromes
492 nmoflA =43t} Tyrosinase A&
Alm-gole] 7t R7He] 3= das
= YERSlth

g 23

Aol&(%) =
A& Arbrel FBE
a Saoe] g ) X100
2.2.6. Elastase AfZAH &3
Elastase A2 £4e Cannell 59 ¥

(23]of et %léﬁb&}. 7124 N-succinyl-
(L-Ala)s—p—nitroanilide (Sigma, US.A)E Ar&
ste]  37ColA 3087 ZIHREEH AYE=
p-nitroanilide®] A4S 445 nmofl4 Z4sH
th &, 7 A8AE 9 Tt HES XA
5kl 40 u LA 96—well plateo]l sk, 50 mM

trissHCl  buffer (pH8.6)e 591 porcine
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pancreas elastase (2.5 U/mL) (Sigma, U.S.A)&
N 40 pLe 7kt & 71A=2 50 mM  tris—HCl
buffer (pH8.6)oll ¢ N-succinyl-(L-Ala)s;-
p—nitroanilide (0.5 mg/mL)& 80 L #H7}5te]
3083t HREAIA 7|1d=5H A=
p—nitroanilide®] TS 445 nmolA S5
t}. Elastase A& AlzgHo] Hrl4et B
71t ST AdAgE YeEQdth

A% =
NE Artael B
O T swige gus ) 10
2.2.7. Collagenase #3|&A =4
Collagenase Asgd =42 Winsch E<t

Heindrich HG ¢] ¥l wat SHstari24].
Z W= 0.1 M tris=HCI buffer (pH 7.5)¢]
4mM CaChE H7Fsted, 03 mg/mLe]
4—phenylazobenzyloxycarbonyl-Pro—Leu-Gly—P
ro-D-Arg (Sigma, U.S.A)E =< 712H 125 4
L 9 Azg9 50 Lo =gH] 0.2 mg/mLe]
collagenase (Sigma, USA) 75 p L& Hrlshe]
Aol A 2027+ FAF F 6% citric acid 250
p L& go] ¥-gE& A A1 ¥, ethyl acetate
1.5 mLE 7Kt 320 nmolA SF=E SA5)
Atk Collagenase A2 Al=-8H9 A7+
oF B S AAgR Y
AH&(%) =
AN J7HY 3=

O s s

) X100

2.2.8. Astringent &4 =%

Astringent 2/ £ Lee 5 4 [25]°
et S5kl oF gds fARE o o
H12Q1 hemoglobing ARgSHe], Hieyte] 2z}
Zte] Alm-8H3t hemoglobin £ 1:12 o
A zﬂa‘r Egst o2 1,500 rpmoll A 3EZF 94
2% ¢ 576nmold FIEE S
Astringent 4 A2 Alggdo] Hrlta F
7ol §3E dass UEriich

Astringent 4% (%) =

A& Brhee F9=
§ Saige s ) X100
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2.3, SAHXNME

= A¥dies 33 vrEAYY A4+ EEH
Az e, fold HE2 SPSS(Ver. 12,
SPSS Inc., Chicago, IL, USA) softwareE o]&
5ty Duncan's multiple range test& 9§oF3Att
(p<0.05).

3. 4m Y o8
3.1, & Eolils Y EctEL0|= S
A g 2xEo] Q= 23 thAEER]
Zods SFE2 ﬂavono1d catechin, tanninF
2 37 78 "t 9], Hey gEES A
2550l Sle ﬁo et 82 yehf=

Aoz G4 gtk olefe My 2AL AR
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X Ax EHE2 5to] BEAotict Fig. 1ofA
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Fig. 1. Amounts of total phenol compounds(A) and total flavonoid compounds (B) of ginseng
berry with different processing. Each values represents mean +SD of three individual

experiments.

GBJ:Ginsengberry juice, GBE: Ginsengberry extract, FGBI:

Fermented Ginsengberry

(8hours fermentation), FGB2:Fermented Ginsengberry(12 hours fermentation), FGB3:

Fermented Ginsengberry(22 hours fermentation),
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S EA5to] Fig. 20 YeERlAct Fig. 29F 7ol
e E] FaRe] Frrt FUREEE AxEo
T B4 HHo=R FUketdoen sk 1,000
rg/mL 4] ARF 5L 80.29+0.41%° =
2 A4S YeERfch ol &4 IAESHAIR]

0.1% BHA Hrt} 17.53% AE 715 ¥4 $3&
hep et

120

60
40 1
i ' I
A 10 100 500 1000

BH

=
g

@
=1

Electron donating ability(%5)

=1

=}

Concentration (ng/mL)

Fjg. 2. DPPH free radical scavenging activity

of ginseng  berry  extracts by
fermentation.
Each values represents mean +SD of

three individual experiments.

3.3. SOD RAIEYE £F Z1t

R koo FR FFE HBGA R
AgeFo] F7koke 24 4AtAaE(Reactive Oxygen
Species, ROS)T A-g2tt)Z(Free radical) 24
ol ALl o wlZoltt. SOD(Superoxide
Dismutase)+= Superoxide anion& A4t 7HAHS}H
AR AGAT= S F ke 58T T
Arel @424 Xanthine oxidaseo]] <Js LAY
Superoxide anion®] AHEH EZo] o5 AAH
HE&S BATORN A a5 BrteH &
ok & 840 @40l Folxd dutHo= it
3bsol =ohal E 4 itk JHE EaEo
SOD fAMd 5= &4 A (Fig. 3) 10, 100,
500, 1000 wug/mLollA 98.63+1.41, 99.54+
0.53, 107.18%4.59, 116.75+£5.502 2E FT
A 90% ool £A%E UESled ole A
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e WaEo] PPD AR Aol A
o] SOD fAEHSel Gae Fr AoR AR

=ojziet,

160
§1:o
z
:
S 8
2
2
3 1
0 : . ‘ ‘
a-tocopherol 10 100 500 1000
Concentration(pg/mL)
Fig. 3. SOD-like ability of ginseng berry

extracts by fermentation.
Each values represents mean #SD of
three individual experiments.

3.4, ABTs" cation radical scavenging activity

A2 TaEo 7t ko] Mg ABTs' 2t
gz AASEE SAste] Fig. 4o Jehfsich
Fig. 404 R who} o] ABTs' 2tz 4%
qe ke oEdor Frlete e HYow,
o 1,000 pg/mLe oA oF 100.14+
0.77%9] =2 D<= YUtk ol Wz
ol 0.1% BHT(108.19%£6.51%)¢} Aol {ARGt
A2AREE UL d5S o 5 UddTh I
Ha da3E59 s 10, 100, 500, 1,000 «
g/mLold ZH ABTs' eitlZ aA85e 47
17.96+0.06, 43.40+0.69, 90.4+0.54, 100.14+
0.78%% UEWom Adrdo= Agw|e] Ug
=9 F=7F 50 ug/mLoldeld 90% ol/del
ABTs" 2AZ/5-E YehL glo] zAu=] I
BEY =2 47 B4FE & 4 Sl gut
Hog DPPH 9 ABTs+ oz 4AAZA 4
FolA Zol7h U= ol Fatst B4 £5
of M2 iz AAZ, 71de A% AE, F

= W =4 9 HFA4 B4 Aol 71
= Aoz wgHET28].

o gy
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160

1000

Inhibition rate(%o)
o0 ;
= =

=
=)

Concentration(pg/mL)
Fig. 4. ABTs" cation radical scavenging activity

of  ginseng  berry  extracts by

fermentation. Each values represents
mean £SD  of three individual
experiments.

3.5. Tyrosinase ANs{EMs

Tyrosinase= polyphenol oxidase®] 4Fo=2
Cu'E &893t §42A melaninolghls A9
el BoARTE ol ASH, AZ, I 2
ol digh =59 115“310 &—04 FA,
T, HH

53t 2o Ak 478 omm e el

e
3
@,
o
g 3
=)
o
z
O
=)
_{
2
3

T
o

TH29]. Fig. 59014 E% bie} Zol ;ﬂ’\gﬁﬂ
g 50 ko wet tyrosinasel] A s|EA

% e Bgon % 500 pg/mL oA
rosinase Aaf&d52 100 pg/mL Hrk
62. 9% ol S+ HEioth

;‘érlom
'*<

3.6. Elastase X{s{&tM

AguE] HRA elastasedA] BIE 4
10, 100, 500, 1,000 pg/mLo] *swolA A
22l urosonic acide} vl Ait Fx 9
ZAO0F elastaseE AABFP oL 11 AEE ot
4> mnlsteith(Fig. 6). AAHIY Had F= 10,
100, 500, 1000 gg/mLoAl elastase Al &4
2 747+ 24.48+0.57, 26.30+£1.03, 34.66+1.98,
47.11+1.23%= et

0O

80

60

Inhibition(%)
-
=

[
=

Ml

Arbutin 1000
Concentration (pg]mL)

E

Fig. 5. Inhibition rate of extracts from
fermented ginseng berry on tyrosinase.
Each values represents mean =SD of

three individual experiments.

80

60

Inhibition(%)

40

) I I I l
0

Urosonic 1000
acid

Concentration(pg/mL)

Fig. 6. Inhibition rate of extracts from
fermented ginseng berry on elastase.
Each values represents mean =+SD of

three individual experiments.

3.7. Collagenase X{sHEN

Aol 714de] 8 F44 A8 collagen
7o) Aot oA BEEHE Fa 7 oy
A2A w71 7AR AnA, A A
I z2 o] Agte, MlzzEte] A8, Al 28t
23] & 5 Ode 715 ot e Ae=
oA ek o]et collagene AR Et opuja}
2] ZAfe| ogh Flcstol] o) FrAshd, o]
= = gR 25 I UHT Aol v
dHA gtk R e s AREH retinyl acetate
9] AL 0.1% XA collagenase A 3sfIEdo]
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96.46+£3.82% <1t ®rofl XAgHE] TEES I

SE 1,000 pg/mLoA 33.44+1.80%=% o
ol Hs] 65% ©l4 collagenase s A7F
2 Aog Uehth Fig. 7oA HiE Hpe} &
1 AAHE] FaEel Z sx 10, 100, 500,
1,000 pg/mLollAl  collagenase A3l A2
1.92+0.30, 4.55+0.61, 15.01%£1.25, 33.44%
1.80%°1%1t.

AL BN R

o

100

80

60

Inhibition(%)

40

20

Retiny]l acetate 10 100 500 1000
Concentration(ug/mL)

Fig. 7. Inhibition rate of
fermented ginseng berry on collagenase.
Each values represents mean =+SD of

extracts from

three individual experiments.

3.8. Astringent &M
Sufss fes me o
flavonoids?} Adteo] 7w AT
7t &5 @4 gl
Sol= 918 2-gof ojshA e}
-

of rg4e] muhe et 1 A

i)

1o

42 n
B o B Az

ofl
o,
e
o
W oox HL rE 2z 2L

tlo fol
_?L
AL
2‘ L
NN
rr JILJ
11](e3
ol
&P
N
Ol
¥ X
q
52
¢
> N
_IEL oy
b 1o
L 1k

=

wEyt Aelohs AES 7HA7] wige] dubA
o8 SrIEY gudo] FEE1 AP
Ao wet +Eayn A=g ddd 4 Qo
[30L. Fig. 814 B vst o] Yrgoz A
45 tannic acid(0.1%)9] astringent SAHE=
96.90+3.31%9 2™ g YEES 10,
100, 500, 1,000 wg/mLe ZF -sIofA
16.31+0.58, 18.61+0.62, 22.23+1.77, 32.26+
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1.99%= uetgct &, AgHE HaEe] &
7} 7} 42 astringent BAL Z7tske A
S Ueiioy oA onjgh SHEE el
o

= A

100

o =) 2]
=] =] =]

Astringent activity(%o)

ra
=]

10 100 500

Tannic acid 1000

Concentration(ng/mL)
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fermented ginseng berry on astringent.
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