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Abstract : We produced the Red ginseng residue water(RGW), ethanol(RGE), 1,3-butylene
glycol(RGB) extract from Red ginseng residues, analyzed the components of the extracts by HPLC,
and evaluated the cell viability on B16F10, antioxidant and anti—-wrinkle effects for application of
cosmetics.

As a result, RGW, RGE, RGB have various ginsenoside and its content of RGB were higher
than RGW, RGE as component analysis by using high performance liquid chromatography(HPLC).
RGW showed similar with RGB in cell viability on B16F10 which were higher than RGE. DPPH
radical scavenging activity increased according to the RGE)RGB)RGW. SOD-like activity increased
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according to the RGB)RGE)RGW. Also, elastase inhibition effect increased according to the
RGW)>RGB)RGE. These results suggested that RGB and RGW may have potential for the
application of antioxidant and anti-wrinkle effects for cosmetics.

Keywords * Red ginseng residue, cell viability, antioxidant effects, anti—wrinkle effects
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T2 Q1 4 (Panax ginseng, C.A. Meyer)2 27
1 R IH(Araliaceae) ¢4+ Z(Panax)oll &dt=
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AorR de] ARgEo] Stk 4 HeEe] BHA
AR YIAN Az Ag W4l 4ol A4
7172 2 AdHolA FAIL F71= Aa T
NgE AA wEolAe 998 = o A
< T A ZAtolEal St SR A
g 5 ol oaf F8 oF= e AL
I} otmli Al WHIL 9 AW ZE 5 od &
St SarETH 1], Wik EAskE Alxd
malonyl-ginsenoside Rb1l, Rb2, Re¢, Rd+
BAE ARSHHA C-20 fIAIOA glycosyl %171
7F olFEAY C-20 XA F4t7171 o143t
o] (R)-ginsenoside Rg2, Rg3, Rhl, Rh2 &
o] AAHTH2]. o]t S4] Bo] Atmde &
MIze] 4 Az 3 Jed S A8 A=
HAE o] A9t EF At 7lso] ATH3L
O Bt opl=t HEA AR et 4[4,
FEk[5,6] ¥ mRHEEEIT], FAaTH8], T
12EE 53H9] se= de] gHA ot gut
Hog oFet REA= o8 A" ROS
(reactive oxygen species)«= TF9] 2] 7}H4t3L9]
HelolH, mF mHOl ROS AlAE 79 &4a
£ " 97| gHE {ANAFE Ao &

rO 19 ¢E N my oo dle
" o & e

gy ok B ARA AAxAbel=
Rg3R)&  diaAlzolA  ROSO] AP
LPS(Lipopolysaccharide) 2t Poly [:C

(Polyinosinic:polycytidylic acid) 2] o] Arej
2 BAAAFI, Rg3()2 UV A= s A
4% ROS Aaflo] EHet a5 HolF3lth &
gt Rg3R), Rg3(O)E A=et w9 A 4tst
of Hofst= FHAY] Aol FIHEE & 4 %
TH10].

F5 /R TRE ite &% AFelA A
AlertolE gFo] 14% M FEES 1R

=2 A B 9¥e FRAZLH(11], Rdet
ol Fwote] dolxl o9 ZAAfe]= Rkl
% Rg57F F5 Al adEde & 4 o
[12].

A FEUEeIAE ddEe ARTIsAE
fa=z JASHL gloy, i SHAIEEE Al

N
o
ol

lo fL o> ox 10 u2 & 1 ol E
e +
H
rr
N
ol
o
>
o
o
[
9,
o
)
4
4z
iy

2 F2 AEd =H2 olgus YpEe
171513 9 Aol B4to] Bl ARz
AgEge W AREY Wl st
[14], 2427} B AL Alste] BA
ANE I3 WA ol gotde w, etel wA
o %ol F7kstn EdolE Aot gl Ao
2 el IeHis)

Wetd 2 A7 B4R o] §HAE &
oI FHFE ANZAY BEEHE BV
Slaf chapet §ulE olgstel FAME FEsty
oh B4 & FAE RS 242 99
HPLCE Abgslgon BIGF100] oigt AlEEA,
DPPH #t]Z 47 @43 SOD fAkeky 87t
g 5o PSS SHokerk. TG Aetietop
A AL Fol FEAAESS S35

A

2. 49

21, H M=

211, 34 95

2 Mg ArgH AN Red ginseng residue)

- 659 -



Vol. 33, No. 4 (2016)

N

2 70T EF2S A TS
Stol 3UE AA Az Aom HHEFIHNA
TFsto] olede A7Iskal, 300 4m A 2
712 E4fste] Aol ARgshlt.

2.1.2. 34 &2 Ax

=, 30% EtOH, 30% 1,3-Buthylene glycolE
B2 sto] A= o] 108) 4= 7hste] 7
5TColA 24A12F 2] FE5HIeE. 100mesh, 1 4
m "EZ 12} oA & 39 FF A2olA WA
atct. 0.80xm, 0.45xm TEHZ 23k A7E
AgPst 0.20pm TEZ At A4S AAISHA
o}, oS 4C Chambero] HsI] Ao
AgstRon B FE2EL RGW(Red ginseng
residue extracted used to water), EtOH
(Ethano)F&E2 RGE(Red ginseng residue
extracted used to EtOH),
RGB(Red ginseng residue extracted used to
1,3-B.G)2 A}

=3 =ile]

=3 =ie)

1,3-B.GFE=2

2.2, AE gy

221 #2329 394 B4 &34

ik 2289 pH, HES EA5HAh pH
£ pH =%71(pH/Ion meter S220, Mettler Co.
Switzerland) 2 A2o|A F=E2=& o 22 W
Hog 33] wiEsto] ZAstolrt. H|FS ZEH]
Z7(200-DK-5, DEAKWANG Co., Korea)Z
ol-gsto] Z7f 33] ZAsto] P ALtstlrh

2.2.2. AN Aol HE B

7_]1- = =0l

T=

5to] HPLC

A4S Skl & @%01 A
FEHg I2otEd#jE 717]E Shimadzu
HPLC system®2Z4 LC-10AT vp Pump,
SCL-10A vp System controller, SPD-10AV vp
UV/vis Detector, FCV-10AL Low Pressure
Gradient UnitE AR8SIT) olsidoz AMgH
f718m 2 Acetonitrile-2 J.T. Baker
(Phillipsburg, NJ, USA)olA Fdste] AR&5HA

SHTE Mili-Q system(Millipore,Bedford,

ST T T
MA, USA)L g F7g 18MQ ol]ide] Fol24
E ARBSFA, o2 10%  Acetonitrilet

90% Acetonitrile2 Sz
& Argste] EAskth Column2  SunFire
C8 3.5um 4.6X27 mm2 ARSI, column
25 30C2 3ttt HPLC/UVE 203nmeollA
HESIFoH, 52 1.6 mL/ming AHESIE L

sto] 7l&7] &elx

A|29] Fo=e 10y LE scH(Table. 1).
2.2.3. A=a¥
B2 AdoA  ARESE B16F10 cell (CRL-
6475M, ATCC, USA)E 10% Fetal bovine
serum(Welgene Co., USA)¥ 1% penicillin/

streptomycin  (100U/ml)-& 71t DMEM A
£ wigHog sto] 37C, 5% CO. %719 i<
71014 st

Table 1. HPLC analysis conditions for Red ginseng residue extracts.

Column SunFire C8 3.5uym 4.6X27 mm
10% ACN(Acetonitrile 10 : Water 90)
Solvent .
90% ACN(Acetonitrile 90 : Water 10)
Column Temperature 30C
Detection wavelength 203nm
Flow rate 1.6 ml/min
Injection volume 10xL
Time(min) 10% ACN(%) 90%ACN (%)
0 95 5
10 85 15
15 80 20
27 77 23
35 65 35
45 50 50
50 45 55
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2.2.4. WST-1 assayo] &3t AX =4 F7}

FEE89 AlZz =4& Cytotoxicity assay
kit(Dogenbio Co. Korea.)& Ahgstd 45t
t}. 96 well plate] MZF B16F10 cell& AlE
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welloll= Al /R tfil wjx|gt Yol S3%
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stath AlZEfAE Y2 well F wFAE well
o Alm th4 DMEM(-)E #H7lste 100% 43
E(contro) 22 ottt AlmE 7Rt plates
37°C, 5% CO. #7104 24417t wieFst & z¢
Wello] 25351 &5 Az 1004 LE AAsHY,
10% WST-1 reagent 100 xLHS H7IsH & 1
AZE F9F 37C, 5% CO. Z7oA vieFsIch
HjoF Z£g & FELISA reader(Bio Rad Co,.
Japan)2 450nmel4 FEEE S5 AE
2 33] AA|sto] Pk ARgStlon, AT
o] Mz AEEL o] diet YE&=2 e
w3t

2.2.5. DPPH radical £2A% &4
Zt Ag8H 50 ¢l 0.2mMe] 1,1-dipenyl-
2-picryl hydrazyl(DPPH) 150 z1& Y3 wHiSH

LB aag
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2.2.6. SOD(Superoxide anion raical)-FAFEA

e
SOD FAFEA2 EZ-SOD assay kit(Dogenbio
Co., Korea)& Algste] =Astqict 35|45t

sample& Z+ sample wellZ} Blank22] welle] 20
u LA dol3a1 Blank19} Blank3 wellole= &
TE 47 20 u LA golFlrh ZF wellofl WST
working solution 200 xLE Blank2%} Blank32]
wellll Dilution bufferg 20uL% golF3ict.
Enzyme working solution& Blank1¥} sample
welloll 2z} 20 u LA Eol& & Plate® 37C o
A 2083 HESAIFH L) Plate readerg ©]-8-o6fd
450nmof| A FEE=E SAsch

2.2.7. dEtrEolA Adfs &3

dztAetolA]  AHdlse 10mM  Tris—HCI
buffer (pH 8.0)ll l—%?_] N-succinyl-(Ala)3-
p—nitroanilide(S4760, Sigma—-Aldrich Co.,USA)
1.1 mM &9 712 100 L& 7}t &, 10mM
Tris—HCl buffer(pH 8.0)¢l =<1 Elastase from

T 25CollA 3087 AR thE 492nmellA & porcine pancreas Type IV (E0258, Sigma)
L Rg3(S) rk1
A A ' »
. I | -
-} [t I
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Fig. 1. The HPLC chromatogram of the ginsnosides (A): RGB, (B): RGE,

(©): RGW.
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0|85}

25C =7 steflA RGWel pHEe 4.672 713
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0.960°] e YErdS. AV FEE 2T

T R9F ARG SPAHe] pH ZEE e
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1

ZE7} Rk3, Rh4,

Rg3(S), Rg3(R)9] AAAtolE HEE4 4%
oAl B d" 245k en Rkl, Rgshe
BEFEES Foked olggol ol A4 EAT
742 FEEIA
protopanaxdiol(PPD)A|E  FIAkAto]= Rg3(S),
Rg3(R), Rg5, Rkl1¢} protopanaxtriol(PPT)A A
A keAte]= Rk3, Rh47F BF EAjsks S
glstitt. 1§ AAxAe|= Red A2 o

S AAstth. 1 AR, Al

AL RololAarg, A olgzg, & Az
5o AeEgel Hold Zoz eid

&

At

RGBollA Rg3(9)9] FeF2112.981 ng/ml o=
7P w2 S UEE e RGB)RGW)RGE

£08 9t RGWold Rg3(R)9]

ShaFo.

= Sre yum

15751 pg/mle2 Yepgdor RGW)RGBY)RGE

£07 =QH(Table. 2).
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3.3. Cell viability &3
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= 2% 100% ool MEAdEes Hirh 7t
T =2 &3 20.0u/mleflAd RGW, RGBE
100.36, 100.0%Z 100.0% |39 =2 A&&
2 BEZoy RGEE 1.22%2 @2 AZPEES
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Table 2. Comparison of saponin contents of RGE, RGW and RGB.

Saponin PPT PPD
Contents
Items Rk3 Rh4 Rg3(S) Rg3(R) Rk1 Rg5
) RGE 2.369 3.861 17.066 5.672 - -
Concentrations
RGW 2.737 4.473 23.539 15.751 - -
(pg/ml)
RGB 13.523 19.014 112,981 12.898 - -
RGE 36.000 36.533 39.525 39.750 44.100 | 44.658
Retention time RGW 35.992 36.517 39.467 39.700 44.008 | 44.558
RGB 36.017 36.542 39.533 39.750 44.058 | 44.625
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d& H3 RGW, RGBE 20u/ml, RGE=
Sul/ml olste] HEolH 100% ol4fe] AZAE
22 tefol 94 S& stz AT 49 Al
TYEL] G 1A ov] ol AZ ¢
Axol Qe Aoz meg

cell viability %)

Con 25 50 100
Concentration(pl/mL)

ERGW = RGB ERGE

Fig. 2. Cell viability(%) of various extracts
from Red ginseng residue.

3.4. DPPH z2iC|& 475 =d Zq
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4 54 Rt o] 222 Hude e =
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ofste] QA WellM &4 tde] ot kohE
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e FE8°] € FE2°| vl§] DPPH &7

Z99E el g2 Aoz yUEhwth22].

T dEe FEE0 FstaTe] S
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4 H oo 2

Al 2250 DPPH gzt AA%S &4
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=S Uehdiglth. RGBS 22.40, 23.44, 24.97,
26.30, 29.12% ©]1, RGES 25.15, 27.31,
28.72, 33.20 34.66%% sLojEHog AL
B

RGE)RGBYRGW %02 DPPH AA%5L
W A2 &l gaslolA glom itst
o] Qe Aoz 4y d¥H ZdHEr F
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. 3. DPPH radical savengingactivitiy of
various extracts from Red ginseng
residue.

3.5. SODRAIEESs £d Zdat

o7 Leoto] Fagt s ALl osh
Hgdor Adge] Frloks B4 AaF
(Reactive Oxygen Species, ROS)¥ Z-g=tt]zd
(Free radical)olt}t. SOD(Superoxide Dismutase)
= Superoxide aniong At4e} iS4 R A
7= HHeS Fulfske %t Atet aas
] Xanthine oxidase®]] 98l TAYSH Superoxide
aniono] AMEE Almof o5 AAH HE&S T
dogy et aFe BrkeH "HoH24]. =
a40] Eio] Eotxd dutHo=w itelsol

Arka & 4 et

<

80 |

60

S0D like activity(%)

40 1

10

Concentration{pl/mL)
Fig. 4. SOD like—activitiy of various extracts
from Red ginseng residue.
U 3329 SODRATASS 24T 2
I, 2.5, 5.0, 10, 20, 40xl/mlolA RGW-2
4436, 43.37, 42.81, 41.82, 42.81%= HE &
T Z2H0A 40% o1Fe] 2% HEleH
ol 0.0312mg/mlollA 43%2] 24L& Ued+=
BHT®9} frARE s =g 4 S8tk RGB=
55.60, 54.20, 56.82, 54.95, 56.91% ©]il, RGE
2 52.16, 52.45, 50.66, 52.35, 55.18%% et
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yelth. RGB)RGE)RGW#22 SODAALSS
el A2 Aol PPD AlG AA|Ale|
AJEo] SOD A sl 9FS F= o=
woElojAh, PPDAIE FANAtelE RS 4
F8 AFo| 13,747 AF FoIt Ae =
SODAASE  HAFUH25]. ol 34+ o
2 FEET &4 B FEE WEiA AES
YA Aot FARRE Ao2 YERHTH26].

2 oA DPPH 47457 SOD A4
T AEE B9 AI7HA FEE BT 4S50
UeS ERIskYlem FUHA] AlRET R
RGW7t 71 w2 gashse 29tk a2y
RGEE DPPH £74%53 SOD HAHAS At
of Ztol7} Qo ol F4tel EREUE &
o =53 ZeEEo|E, A kAto|E Fo] TRk
gt 8 AEE0] AR wEt b2 ZAE B
oF7] w&olgty Azt groz E H9]
FEE U Ptss AES BFH @A ot
FotA AmEofok 3F Aoz AR E eIt

i orlo

3.6. HetAEIOINI(Elastase) Xalls & Zat

R} FolME 5o 5 A= &4
Ao OJgh 283t matrix metalloproteinases
(MMP'S : collagenase, elastase 5) °fl 2|3t Al
z 9 WEYAS] mirp FAQleg IHFEI
ik mRo] Anx2] Lol ZEFll(collagen) Tt
AetAE (elastin) o] &Y +2E FAJSHHA] 1
2O g#E4dS fAAA F=d yol, AL
e 4, & Qs QIste] miol wEo]
Fasta Aok FAE( defArtolAe] Qs
A deta"e] O F27F AAA EHE g
7 AA AL Fgo] AAdE] katrt WAsHA =
tH27]. defistoAlE o] Y fEEEE {4
stk 714 el AetARS Eehs oot
gdid-s Bt ZElle 2o 4 e H|
5old 7heis asor28]. FE=9 &
ElolA] Asis A HR9 FEMN a5S
B7lsh=td] % Qa3ltt. ginsenoside F4, Rgb, Rk3,
Rh47} 489 EfE A% Axd EZofA
MMPs e{Ao] ofgt i F&5 7|4 &eo] e
Zog HiEo|z]1 §IrH29].

iLD

ursolic acid 16.25 33 65 130
Concentration(pl/mL)
BRGW EBRGB BRGE
Fig. 5. Elastase inhibition(%) of various
extracts from Red ginseng residue.

4l 289 elastase Adlls 54 At
RGW+= 16.25, 33.0, 65.0, 130.0zl/mlelA
55.66, 77.66, 66,66, 66.66%2] A5 HIAct.
o= 500 #g/ml H&2] ursolic acid®} FAFSH 2
s HolFgch RGBE 3529, 20.58, 49.99,
66.66%°]1, RGEE= 4.72, 8.49, 12.26, 39.62%
9 Adfles HAFATh. RGWY)RGB)RGE =2
2 elastase Adlles HeEtE A2 FE2E
4= Rkl, Rg5, Rh4, Rk3o| oJgt EgHz]ol
T2 AR E KT,

iy, ol

2 A4 ZaERe SPEAARA 85
Z} HPLC A& EA1} BI6F10 celle]] tigt A&
AzE, Aehs, FEAAESS AdsteoH

1. 48 &89 HPLCE EAgr ZAxt
RGW, RGE, RGBelA protopanaxdiol
(PPD)AIE HAwAFo]EQ] Rg3(S), Rg3(R),
Rg5, Rk1%} protopanaxtriolPPT)AIE
AH=AtolEel Rk3, Rh47} & ZAstoicth.
71 % RGB7} 7P =2 Aol E JF=F
= HoAF

2. BI6F10 Cellol digt MZAE&S Selet
A7, RGW, RGB= 20ul/ml, RGE&
Sul/ml olste] sEoA 100% oldel Al
EREES B
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3. DPPH gz =A%t A
20u/mloflAl  RGE  (33.20%) > RGB
(26.30%) > RGW (22.58%) «=o= &zt
27158 HoFlh

2715

4. SOD FAFEA45S &4 23, 20ul/mlo
A RGB (54.95%) > RGE (52.35%) >
RGW (41.82%) 402 SAFEALS Ho

Fct.

5. Elastase 352 &A3t 231 16.25u/ml
oA RGW (55.66%) » RGB (35.29%) >
RGE (4.72%) %02 Asjsg Hoizact

Sist g Anz AnE ©, A F7e 4o
of W FA F2EC AAkAelS kol
Aolg melon] YAk B FEALES o
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}\]-_9_61- 7:1 0 _ﬁ_/\l—lﬂ} % ZZ =29 -‘4’ %/U—H]—
13 BGFEES %8 SUAS Utues @
Ass 9 FEAA AR el SE 4
A2A AR Aoz perec,

A 2

1974 34

o] :=Ro 2015¥ F47
o #63!5& Zog ol
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AR,
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