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Skin lightening effect of fermented Panax ginseng extract
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Abstract Panax ginseng is known for various pharmacological activities mainly due to saponins. Since minor
saponins, generated by the decomposition of major saponins, generally exert higher activities than major saponins,
the fermentation may increase the minor saponin contents in ginseng products. In this study, we tested fermented
ginseng extract whether or not provide a safe cosmetic ingredient for whitening purpose. In this regard, fermented
Ginseng extract was prepared and evaluated the inhibitory activity toward tyrosinase and the melanin synthesis
suppression. The safety was tested via cell viability and toxicity test. The skin lightening effect was also evaluated
by clinical study. The fermented Ginseng extract exerted higher activities in tyrosine inhibition and in suppressing
melanin synthesis compared to Kojic acid and arbutin. In the clinical test, skin lightening effecte of the sample was
clearly higher than vehicle or Vitamin C. We thus concluded that the fermented Ginseng extract may provide a safe
cosmetic ingredient for skin lightening purpose.
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AN 7= HERICH FEAHKojic acid) 52 A,
a8 SFERX(glutathione) So] <A lTH2l.

3o = 2 F)3=(hydroquinone)< tHE 2] Q1 v = A}
AW tyrosinaseol] thal A3 A& E3E UEhl=
HhE wEpbd Al o] W = AR ek 5 AE
08 Qg HFAFoY IRATE FEstERE 1
olgo] AFdHoln FHEIMKojic acid)T EEE
(Arbutin)& 78t W G5 7HA I Yo% =735
AEZEART EAdWe] fk 7HsAde] = 5 E #
Ao} vo] 244 ] A 95 Fde] 4 42 5
ARgol e o] olE AoR HuHUTH34). upekA] I
Fol A ALgehe shdEe] 5474 SR 2AAERA
bgell EAZF oA g7 Bl FL wug

sy 24%e] 875 Quk

k)

N4 Panax  ginseng C. A Meyer)e 27t}
(Araliaceae) {144 (Panax) 21&9l| &ate thd Ay wks
eRH o]

A Zepza vhoket okalsla B
Ao AEe) 71018 Ao okel A QtHE) AFE
FALEA R} 52

al x d

S Hehd= Zes By %%Hl[G] %51 k=,
E=

(¢

A Qe

B Ao A= ) gPFEe] £07F Zold RAow
/g = 7Rl @A ARE= v s Rt
= 54 2AE sldstaat gl AE oA
71 bR o] o] AT AA M Panax ginseng)®l
B FEES 2okl Al HdshaM = -k v

TS e v BE ARE AEsadt s

2. W

2.1 98 Az
AN Al 294 AQrke s RelE
AFsE] A2 Az 3 st 70% ol ©=(Duksan,

Korea) 2 65 CollA] 4 A]ZF 59F FE3I o] F5 &

F=E 50 CollA 7Y wF3ATh o] & 5=l
Lactobacillus plantarum MRS i %Fel-8- 10th12] H-3]H]

fol

2 Zgste] HEekar 4 CollA] 100 o Bt Hashich
WE s Sum BHE o83t odtetal uPE F
10967 S =5 AebeSe § A ]
95% ol eh-2(Duksan, Korea) 2 3|43} 2
& uwkekal 5pm FE R g § A5 F5Ekch
o] FEES 40% -9 AZF2]Z(Samchun, Korea) = 10
% 5% olleke2 8435l v

23t} 12 Pulo] $2ES

2.2 Mushroom tyrosinase (mTyr) &4 A%

0.175M sodium phosphate buffer (pH 6.8) 0.5 mLell
10 mM L-DOPA (34-Dihydroxy-L-phenylalanine,
Sigma -aldrich, USA)JE %9 7]&(tyrosine,
Sigma-aldrich, USA) 02mL £ 2 A28 0.1mL
9] &gtolof| mushroom tyrosinase (110 U/mL) 0.2mL
= A7kste] 25 CollA 2 & 1 ¥ESAIA §hg-ol Feof] A
d¥l DOPA chrome9] 48 475nmolA 9] FFEE o]
&3} Kojic acid (20000 ppm,
Sigma-aldrich, USA)E ¥ N=EA=E AME-SHATHIOL

748t aL

2.3 Human tyrosinase (hTyr) &4 A%

human epidermic melanoma A|¥(HEMa, ATCC,
USA)E DMEM (Dulbecco’'s modified Eagle medium,
Hyclon, USA) #i#]°] 10% FBS (fetal bovine serum,
Hyclon, USA)E %713 mjgel o= 37 C CO, 2314
v kst v e Ao lysis bufferE 100 s 37}
Skl A5 &l 44 0}01 AEE stastal AEE F3
stod 250k ghaflgh 5 1 A1 59F AA)8kaL 13,000 rpm
02 20 & wt U4 et dojxl A5 S human
tyrosinase &4 fAo 7 ALgaIIth o] AL 67 mM
sodium phosphate buffer (pH 6.8)°] =91 8 mM<e]
L-DOPA 120 uL¢} Al &4 40 pL~ 96 well plate®l
253 5 67 mM phosphate bufferol] 521 &4 &4 40

= @7}3}01 37 °C°1W 30 & et HH bk 5 A

|

=As9 1 Kopc acid (20000 ppm)E ¥
AR&BFATHIIL
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HEDa M35 DMEM uj=]e]l 10% FBSE #7}gt vl
Aoz 37 T CO, 700 A vt 3 6-well plated]]
75 % 10" cells/well 2 #7314 16 A 7Ha<t vjdd &
depd AdE fes]l #stke] Glyeyrrhizin
(Sigma-aldrich, USA)E A@]atal vjdatas Als¢t
RS 3 Y B Asieith wigE AEE 1
mL 2] 5% trichloroacetic acid (Sigma- aldrich, USA) %
A g)5kar 2500 pmo- 2 23] AR
2]3k & o]= 0.175M sodium phosphate buffer (pH 6.8)
1 mLZ Al#3 5 etheriethanol (1:3) 1 mLE X 2] &t
23] YA B3t ether ImLE AH st Azsgoh
225 melaninel 1 N NaOHE 1 mL 7}l 80 Coll A
1 AIZF Eok ¥k A7] 3406 nmel A 2 EE S48
I arbutin (50 ppm, Sigma-aldrich, USA)S %4 o)z
B ARgaFsivHI2L

3] melaning

2.5 AlE AL "7t

Mol AlEEe RAW2647 AxoA MTT (3-(4,
5-dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium)¥ 2
2 A8 AIELE 15% FBSE X233 MEM HIA|
(ThermoFisher Scientific, USA)o &S 3 96 well
plate (SPL, Korea)ll 2 x 10* cells/well &] AMZ57}
E5 BTt 37 T, 5% CO, #lg7]elA 12 Al7E F<t

HjoFalgith AlRE TR E st 8 A7k Fek uke-
A7l & ajgads AA st 05 mg/mLe] MTT

(Sigma-aldrich, USA)E Z+ wellell ¥aL 37 C #j7]ol
A 2 A ke 3 s dS AlA sk, DMSOE 100
uLA Bske] 53] 4L ¥ micro plate reader
(SpectraMax, Molecular Devices Corp, USA)E AM&-3}
o 550 nmel A FFEE A8 HI2L

2.6 AME 54

A5 Aol W2 Ao &4 JEE RAW264.7 Al
¥ZE o] &3] LDH (lactate dehydrogenase) o2 =
A3t} LDH assay kit (Biovision, USA)Z ©]-4-3}
A AFANA Agets ZrEZC wel 4
lysis bufferg A 2]ste] A3z} €3d3] 228 cell lysis
S B tixToZ Haskdei13].
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(CM-2500d, Minolta, Japan)Z ©]-&3dte] =A&td
Vitamin CZ ¥4tz 42 A&auH14].

Table 1. Formulation for the assessment of
whitening effect.
Ingredient content (weight%)
vehice  sample  (+) Ctrl
Fermented ginseng extract - 1.00 -
VitaminC - - 1.00
Beewax 4.00
Sorbitan sesquioleate 1.50
Liquid paraffin 0.70
Caprylic/Capric triglyceride 5.00
Glycerin 3.00
Carboxyvinyl polymer 0.10
Triethanolamine 0.20
Antiseptic/ Pigment/perfume adequate
Distilled water to 100
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3.1 Mushroom tyrosinase (mTyr) &4 A%

mTyrol & & Alse] A3 442 1Gy kel 50
ppm¥} 100 ppm Ate] = 7k 100 ppm €739 5%
o &= %A thE+2l kojic acid (20000 ppm) <] 80%
=9 JAITS YEbthEg. 1.

Kojic acid= mTyré} hTyrell tigk IC7F 217+ ¢k 6.0
M (85266 ppm)e]aZ hTyrol W3k ICs7F ¢F 500 uM
(71055 ppm) .= B vf QIH14]. e Al E5AA
glof| 4 30000 ppm o]/l Al RAW264.7 Aol tis}o]
748k =Ao] wAR e whe} WTyr As) AE A ﬂ,:qa
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Fig. 1. Inhibitory activity of fermented Ginseng

extract on cell—free tyrosinase (Error bar:
S. D., Student’s paired t—test, *p < 0.05
versus control, n = 3).

3.2 Human tyrosinase (hTyr) &4 A%
hTyroll ek & A=) A3 242 mTyroll thgh A
3 &gvte gl vad EL FEE00 ppm)dllAE ¥
A & (Kojic acid, 20000 ppm) 2] 21A1%52] 30% 4+
o] 9A%5-S YeltFig. 2). o] ¥ &9 7]de] v
£ 9 AEol7] witel] &4 Aol ] x4 Apold] 7]
Ak AhETh £ AlEE mTyrehe] Hlas $jsto]
500 ppm 7H4] €] F=E AEEdith 24 Aol 5
Tl e Srkste Yol BRI FAUFRT Y] =

80
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Fig. 2. Inhibitory activity of fermented Ginseng

extract on cellular tyrosinase (Error bar: S.
D., Student’s paired t—test, *p < 0.05
versus control, n = 3).
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Fig. 3. Inhibitory activity of fermented Ginseng

extract on melanin synthesis in melanoma
cells (Error bar: S. D., Student’s paired
t—test, *p < 0.05 versus arbutin, n = 3).

3.4 A AEY A

Wehd A Al B 7HA el 50 ppmell A At
&9l arbutin®t} & A|59| &Xo] 3] =A ek
ol wh2} M E A& Aol A= 100 ppme] FEE A
£3Fo] RAW264.7 (macrophage), RBL-2H3 (mast cell),
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Fig. 4. Viability of RAW264.7 cells upon treatment
of fermented Ginseng extract.
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T el M ATt A FEFS A skekFig.
4). M O F AE T2 B2 MY G
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sl o] Ay} thE T AEFe A% 100 ppm 7HA]
o] Lo A MEAE HAE g2 LAHA FUTt
(Fig. 5).
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Fig. 5. Viabilities of RBL—2H3 cells and J774A1 cells
upon treatment of fermented Ginseng
extract.
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EHH AYS EEF F 55U A4 WIAFE Z4 e R0 pm)l A% FAROR Fol9A Hk B

r)r VitaminCE AT $9 e ALLCA 4G A vl AL Wl W A9
& Ao)B ekl wgkort A 9% Bk oSt

/\] = E’%‘@ AgLe SAH02 FAHUA £ A|87F mTyr# hTyr 571 tyrosinase ©f st
~Value7} B & Aoz Uepgth(Fig. 7). webA 2 HHAR1 A edS vebly] diisel A&7t Al el
Aets A ww A tyrosinase?] W3] W AE JEFS mtoldt J ot ¢l
o} AL Aot kA EAAESHA e wiAlEk L
A ey F3e 2y A

AE7E g Aol s Apdaty dehd
Z0] 9AE op7|3tEE MTTH .2 human epiderimal
melanocyte (HEM) Ao 3t 545 Hrisllal Al
3%l mAle ol WEAHA o} AEE depd
4% AR F83to] Jrie A3 g dxwel
arbutin?} 5 F%=(50 ppm)l A Wehd LS
45 h ah o]’ oA|gtd o o] tyrosinase B4 A3 AP
Time course after treatment gxehs Adolnz B AB7} HE R4

Y

Aol

L-Value

Fig. 7. Whitening index (L value) of fetmented tyrosinase &4 A S Esto] Wehd S AA S
ginseng extract (t—test, *p < 0.05 versus = 2Aolo] sholE Tt
vehicle, n = 10).
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Wyoodad QS dAste Aol FaEdth BUFE < Qlh A AFe s o 7|3 AR E o
Tyrosine 24 JAI5S B713 invitro A3l 4 oF] 2 ko] HAFHJUL & A5E Ao dE
EHZ:-TL 1 Kojic acid (20000 ppm) ¢} Hlmetgew 1/20  =olH AFH o2 AE=do] o] kot 47
o] % (500 ppm)ell A mTyrell thste]= ok 80%¢] A RSO0l 95t w/do] gltkal ded ¢+ glom &
& L}E} I hTyrel tiated s ok 30%9] 248 ekl 7] S48 AFat Agstel d8ok & Aol

o} gubr o w7154 HAE 93 in vitro Aol A Tl A o] Az e g o A5 & ds)
A= mushroom tyrosinase (mTyr)E o] &3te] Ads 7] $43te] T dFAHoAAM = A RE ded 95
=1 Kojic acid, arbutin Z3+8t 7]& njwl 7154 95 984 AFOE Axdte] 29 4(UVB) AR dahd
E& mTyrol 3 &4 3} human tyrosinase (hTyr)ol A AAS FE3E & F 53l 2A Fgafe] guky
ete] FAo] 2 WTyre] st &4 Yyt Be o BXsH WXFE SAS A7 AsXETe] gx
SIH15]. £ A& HA] hTyrell tigk g4d o] mTyrel o ol Hlste] SAF 2 o A A ¥ A4 (whitening
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