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Abstract: The effect of lactic acid bacteria-fermented ginseng berry extract (FGBE) on physiological activities was
evaluated. The contents of ginsenosides Re, Re, and Rbl in ginseng berry extract (GBE) were increased after fer-
mentation by lactic acid bacteria when analyzed by high performance liquid chromatography. Antioxidant activity
of GBE and FGBE was also analyzed by DPPH radical scavenging activity assay and SOD-like activity assay. FGBE
showed a 86.34 % inhibition of DPPH radical and a 76.82 % inhibition by SOD-like activity at a concentration of
1.00 %. GBE showed a 49.78 % inhibition of DPPH radical and a 40.80 % inhibition by SOD-like activity at the same
concentration. Furthermore, procollagen type I (COL1A1) gene expression increased by 823.13 % and matrix metal-
loproteinase (MMP)-1 and tumor necrosis factor (TNF)-« gene expression decreased by 87.88 % and 99.92 %, re-
spectively, in human fibroblast cultured with FGBE at a concentration of 0.50 %. These results suggest that FGBE
could be used as an active ingredient for functional cosmetics.
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2 e 2-7]. WA 3tEE
Z terpenoid TF&- 0 & o] AL&E
ojth, ApAAle EASHE W2 A s
Ao BgRrt G Fallstoiopyt o W
Seha A A Qo8] & B u54E
rutine S 2 dto]H A FAdS HER
2hER1 quercetin Hold A8 A
< A5 darlTlE FE-g HER
vl QITH9], 23t fle 22w
o a5 < el =shE Zlo] giytoct
[10.11]. 1 | ik A= A o] FAAA ek
CFEIE FH T QA ] A g atele] dist At

o]FA XAl QITH12]. IEli= AR EFo] 1At
el ol et o] st At Apole] oJal] 14k el H) ¢
T3t §YE e = o2 HuEy, HT I«
s A= a9E vehle Zox RuET
[1314]. =3t fakt 2EE Fot] A F55 T
B9 4 9 A SUHE HHOE kst A
7} gastA s an QITH15,16].
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wEhA] 2 AR A= fARE dael] ot A4t
FEEY AYEY AR Hgt ¢ E%% glskelTt.
2t dE d - 0] k] FEE] e Al
S Ast 9 kst A d Zepall Gl wojstke
procollagen type I (COL1A1) <] 28 9 =8 24 o
A& #33F= matrix metalloproteinase-1 (MMP)-13}
5 AFS F98H= tumor necrosis factor (TNF)-a
o] Aajavs F7tsksith

A= S5 ST A S sl A
wlEl Z1o= 2009 79 Foll AF k] 60 TellA 24
h Axg & F43 g9o 5 Aol ARSIt 11-
diphenyl-2-picrylhydrazyl (DPPH), xanthine oxidase,
xanthine, nitroblue tetrazolium (NBT) ¥ thiazolyl blue
tetrazolium bromide (MTT)+ Sigma (USA) ZF-¥
J3to] ARGSITE A Aok B HPLCE Aloks
ARESt] SAstgloH, 5 9 £98§ &l BT 5
A S AFE-31 T ELISA readers Spectra Max190
(Molecular device, USA), 418 HPLC: ProStar

(Varian, Inc., USA)& AME-sF3iTh

ietaldgeta]#), Al 378 Al 1 &, 2011

22. AF8 TF

AFEE ARTFS Korea collection for type cultures
(KCTC, Korea)ol|A £k -2 [actobacillus bulgaricus
(KCTC 3635) & AHEelslon, 3d1x2" 455 MRS
agar (Difco, USA)°l 53] 37 CollA 24 h vk &
A3 E A5 MRS brothell 5% & thA] 37 TellA] 24
h &<t Hjekste] #a 72 AMESHSith

2.3. M= HHk

Ao Adf-olH A (CCD-986Sk human fibroblasts) =
American type culture colletion (ATCC, USA)°lA
AstR ow MFolHEE 37 T, 5 % COB A 10 %
o] glolAd A (FBS, Lonza), 50 ug/mL2] streptomycin
< #7138 ISCOVES MODIFIED DULBECCOS MEDIA
(IMDM) el sl F&SAtt.

2.4. O] H Ribd e X2 Qg FE= M

2.4.1. lptAnl =&E2(Ginseng Berry Extract, GBE)
AT A Q1 100 g& A AS= 500 mLefl €L
80 TollAl 3 h &< WY FE3 & sl rotary
evaporator (N—IOOOV—W Tokyo Rikakikai Co., Ltd.,
Japan) & 60 C olafell A et wFate] A2 dael 3

Z39H 245 g5 Aol ARSIt

2.4.2. wotm U olakdol === (Fermented Ginseng
Berry Extract, FGBE)

s 7 Qv 100 g A AS 500 mLell &
80 C"ﬂ}\ﬂ 3 h Eo} 2(_1%]- _Zr%b‘]- keoy nliﬂo} o]l— /\]—EH
oA 30 ~ 35 C 7k AA BZAAIZITE ik Ak
(Lactobacillus bulgaricus) starter (10° ~ 10° CFU/mL)
3% (v/v)E AES 37 CollA 48 h 5 Ha s &
ATt o] w, pHO F53E A3 W] 2 ZHAr 759
A& el A A8 CaCOs £ 0.05 %5 718t
ek EEE FR] 218 80 TollA 10 mingt d& 7}
sto] fakre] AdE fFEsiien, ol of¥etn
rotary evaporator® 60 C o]aFel| A 7+t F=38lo] 21
o] FE9H9H 4.05 g& Aol Ao AREEIAATh
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Table 1. HPLC Gradient Condition

Time (min) A (%) B (%)
0~ 10 75.00 25.00
10 ~ 35 50.00 50.00
35 ~ 45 10.00 90.00
45 ~ 60 10.00 90.00

Z AFEA L ethyl etherE 7131e] R84 AAES
AASFI n-butanol FEHE o] &3ty = AFEHS F

%= T BN

252, TAIALEY HPLC 241

TAAEY B 2 AR SPAEE HPLCH
methanol 5 mLel| &3l38t] 045 ym syringe filter
(SmartPor, Pall Corporation, USA) 2 3}3 & HPLC
2 43k th Column Mightysil RP-18 GP 250-4.6
(5 um, Kanto chemical Co., Inc.)o]™ %2 1.2 mL/
min, A& FYEF 20 uL=Z UV 203 nmollA 41131
o}, B3t o] 54k &l A (Water) 9+ €7 B (Acetoni-
trile) 2] gradient 715 ©]83F3ith Gradient 71

Table 13} -t}

2.6. DPPH Free Radical 2H{&M &3

DPPH radical®ll tf$t 224842 Blois?] WHS W3
o] S43FSITH 171, 96 well plate®] ethanolel &3) 3t
DPPH €9 100 uL. (0.4 mM) 9} 2] A|2E 7l5}e]
37 CellA 30 min?F ¥E-3FATh WHE- 3 517 nmellA] &
JrE =4 é}o% DPPH radical 24848 F743th
| EAZE BHTS AH-3kit)

s

2.7. Superoxide Dismutase (SOD) FAIEN X

SOD A& xanthine oxidase®l| 2]&] hypoxan-
thineE uric acid® 3A7]= HHelA] A==
superoxideE NBT&} WHS-A]A @& = WS o] 83
o] £435}t}h 50 mM phosphate buffer (pH 7.5) 560
ul, A& 40 uL, 1.5 mM NBT 40 uL., 3 mM xanthine
160 uL, 0.13 units/mL xanthine oxidase 40 uL & 7]-01-
of E3atal, 25 TollA 40 mingt WHEEFSATE WEE 5
96 well plate®l] 200 uL.¥ 53t 560 nmelA 5%
£ 57435to] SOD A S S8 vjuEd=
L-ascorbic acids AF&-3F T

rir 1—[‘1

| 229 kst W w3t a3 77

ARl Af-olAEE 96 well plate®] ZF wellel] 1 x
10° cells/well®] FE2 B33 337 C, 5 % CO, 3tell
Al 24 h B viekITE o Al wieF wiAE Al
Astal i) FEEY 4] fakt BE FEE
o] Z}7} s HME H7bE WX E 55t thAl 24 h F
QF vjeFst F HiXE AASHL QIS Ao w NEE
5 AR AFsFEAe MTTS 3 meg/mL 5571 5%
= QIAFEEEdle] o]al o] & thA] A HiX|E o] &3t
o] 1/10 2 3438 3 7} wellell 100 uL F7Fsked 37 T,
5 % CO, 3FellA 4 h B3k wiFatdnh Z- welloll E19)
+ o9 A5 A|ASL DMSOE 3§ welld 150 uL
A o] 30 min & W F3AIZ] F 540 nmollA 53
TE 545t O}EH Aol wpel AEAAEES Akl

MNEAEE (%) =
(A& u7HLJ A=/ FHE) x 100

2.9. A=l Hof| o5t

w5 53

COLTATZt MMP-1 & TNF- o ®&AL

2.9.1. RNA 22|
Q] FEE W fAF UE QAN FEE
COL1A1, MMP-1 % TNF-a §

[e)
mJ/cm?)E 1 h 5 A & mRNA ¢
Z 9] total RNAE oAl vk 2 HE Trizol
reagent (Invitrogen, USA)E A}g3lY] F=315
RNAQJ T2 FAAL Axe/AxblE SHS Ed &
A3H131, RNA 558 260 nmellA &%
o 74]*&0}93\‘3}.

2.9.2. Reverse Transcriptase - Polymerase Chain Reaction
(RT-PCR)
cDNAFA LS 3 ug9 total RNAE Oligo dT 15 (500
ng/ul) primer, dNTP (10 mM), RTase inhibitor (40
units/ul.), Powerscript T RTase (Clontech, USA)E
H71ske] 25 CTollA 10 minZt primer annealing, 42 C©l]
A 60 min 7+ cDNAE At 95 CeolA 5 mingt
RTase denaturationA|Zth. PCR cDNAZH-E GAPDH,
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Table 2. Primer Pair

Gene Primer sequence
GAPDH Forward 5" - AAC GAA TTT GGT CGA ACA GC - 3
Reverse 5" - TGA GGA GGG ATT CAG TG - 3
COL1A1 Forward 5" - AGC CAG CAG ATC GAG AAC AT - 3
Reverse 5" - TCT TGT CCT TGG GGT TCT TG - 3’
MMP-1 Forward 5" - GAT GTG GAG TGC CTG ATG TG - 3
Reverse 5" - TGC TTG ACC CTC AGA GAC CT - 3
TNF-a Forward 5" - CAG AGG GAA GAG TTC CCC AG - 3
Reverse 5 - CCT TGG TCT GGT AGG AGA CG - ¥

COL1A1, MMP-1, TNF-a & F%317] $13t9] cDNA
3 uL, 10X buffer [10 mM Tris - HCl (pH 88),
(NHy)2S04, 20 mM MgSO,] 5 L, 25 mM dNTP 2 uL,
10 pmol primer 27+ 2 ul., taq polymerase 0.5 uLE &
okl S5 geto] 50 uL=2 245kl 2F 734k
59 primer A€ Table 29 £t PCRel 93t A
H AHEL 1 % agarose gelld H7]19% ko] image
analyzer® 215} 0 7+ band? intensity: Den-
o]&

sitometric program (Gene Tools, Syngene, UK) &
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3.2. DPPH free radical 2~7{&Hd

Slatdn] &5 Figure 1914 Holx= AAY FAk
 HEol oste] kst &Aool STkt
FEE 010, 1.00 % A Al Z+7} 24.85, 49.78 % 2]
DPPH free radical 284S el 1, 2L 550

'
A fAE B g QlatE ] =552 DPPH free radical
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Table 3. Total Crude Saponin and Ginsenoside Contents
of GBE and FGBE

Total crude

in Ginsenoside Ginsenoside Ginsenoside
sapo Re (%)  Rec (%)  Rbl (%)
(mg/g)
GBE 204.37 5.23 0.15 0.30
FGBE 2955.10 6.64 0.82 0.63

78.66

0.01%

BHT

=420 49,73

86,36
’ I I
1}

1%
GBE

Figure 1. DPPH free radical scavenging effect of GBE
and FGBE.
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kg o] o idn) FE=e] Akt W dedt a5t 79

o 76,62

SOD-like activity (%)

2005 20.47
20 -
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L mwdm
i
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1% 0.1% 1% 001%

GBE FGBE L-ascorbic acid

Figure 2. Superoxide dismutase (SOD)-like activity of
GBE and FGBE.
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Figure 3. Effect of GBE and FGBE on the cell viability
of human fibroblast (CCD-986Sk).
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Figure 4. Effect of GBE and FGBE on COL1A1l expres-
sion.
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Figure 5. Effect of GBE and FGBE on MMP-1 expres-
sion.

th FEES] & wkﬂ} COL1A1 #-31#} wado]
e Jo® L}E}M AR BE T o) FEE
°] COL1Al H31#} vt fﬂ | B S7kshs Ao® v
Wk webA e FEET AR TE 9y
FEES FEHle] BdS SUHAA I g SR
28] el &3t F sl =5

3.6. AteMof 2zt MMP-1 R&EA &ed X &=

Z}ﬂﬂoﬂ o5t MMP- 101 I Ay, gy 2
chu EEOl el E o] FF- ghEo] AstE] a9 FF0]
AYE = Aoz dHA 015}[191 w2k MMP-1 %
AL k- oF QOL% Sl Mg FEEI A da
S %%%01 7 EPE 4y FEe B3 &%

i =E7 % if g Qlakdd
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Figure 6. Effect of GBE and FGBE on TNF- ¢ expres-

sion.
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