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Study on the Antioxidative, Antiaging and Whitening Effects of

Bathing Aid SP1 and SP2

Bo Kyoung Jung, So Jung Park, Jung Soo Kim, Seung Heon Han, Kyung Woo Sohn, Mi Young Yoon,
Sun Kyung Lee, Sang Jae Lee‘, Byung Joo Kim, Young Kyu Kwon, Han Chaer

Division of Longevity and Biofunctional Medicine, School of Korean Medicine, Pusan National University,
1: Institute for Health Cultural Contents

The purpose of this study is to develop bathing aids as a strategic products to promote the medical tourism in
Sancheong Jirisan Oriental medicinal herbs special district using medicinal herbs produced in Sancheong province, and
to verify the effect of the bathing aids in vitro. We investigated the cytotoxicity activity, antioxidant activity, antiaging and
whitening effects of Sanchung-PNU 1 (SP1) and Sanchung-PNU 2 (SP2) made with traditional medicinal herbs. The
cytotoxicity activity was measured by MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide) assay. Antioxidant
activities were determined by DPPH (1.1-diphenyl-2-picrylhydrazyl) radical scavenging capacity assay. We measured the
inhibitory effect against tyrosinase activity to prove the whitening effect, and the inhibitory effect against elastase activity
to prove the anti-aging effect. Two proposed prescriptions, SP1 and SP2, showed not significant cytotoxicity but
significant (p<0.001) improvement in anti-oxidation, anti-wrinkle, and whitening effects compared to the control group. The
result shows that these bathing aids have excellent DPPH radical scavenging effect and significant inhibitory effect
against elastase and tyrosinase activity. These findings suggest that these bathing aids have a strong antioxidant,

anti-aging, and whitening effect.

Key words : traditional Korean Medicinal herb, bathing aids, antioxidation, anti-wrinkle, whitening, Sancheong
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1. A3 A5 9 AxF

3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium
bromide (MTT), 1,1-diphenyl-2-picrylhydrazyl (DPPH), human
elastase (HLE),
(MeO-Succinyl-Ala-Ala-Pro-Val-pNa),
stimulating hormone (a-MSH), 3,4-Dihydroxy-L-phenylalanine
(L-DOPA) £ Sigma Chemical Co.2HE F3te] A8-319
o}, A ¥ FE B16/F10 mouse melanoma cells (CRL 6323)Z the
American Type Culture Collection (Manassas, VA, USA)ol|A]
TSt

leukocyte p-nitroanilide

Alpha-melanocyte

Table 1. Medicinal herbs used for the prescription SP1
(Sanchung-PNU 1)
Herb Amount (g)
Caesa Lpinia Sappanr 10 g
Ostericum koreanum Kitagawa 10 ¢
Aralia continentalis Kitagawa 10 g
saposhinkovia divaricata 10 g
Clematis brachyura Max 10 g
Angelica dahurica 10 g
Cinnamomi Ramulus 10 g
Chaenomeles sinensis 10 g
Artemisiae Argi Folium 10 ¢
Total amount N0 g
Table 2. Medicinal herbs used for the prescription SP2
(Sanchung-PNU 2)
Herb Amount (g)
Caesa Lpinia Sappanr 10 g
Ostericum koreanum Kitagawa 10 g
Aralia continentalis Kitagawa 10 g
saposhinkovia divaricata 10 ¢
Cibotium barometz 10 g
Carthamus tinctorius 10 g
Angelica gigas nakai 10 g
Cnidium officinale 10 g
Total amount 80 g
2. FA 9] F&

2 A0 AEe Y AEA TR A SP1v sp29] 74
AL Fatgta ot E ool FY, A AME
3l a, W&3 B8 Table 1, Table 29} 2t} 24 A ol A
Auista e &8, 3, =8, IF 59 FFAHE FHLE
A=A, WA, AR, 2, dgs ¥ AWE Sanchung-PNU 1
(SP1), T3, &3}, B7, A3E ¥ AWS Sanchung-PNU 2

7}

(SP2)Z 3|tk 2+ A
2y t)E A8t 103
o HAgstgon, F&2H o
H)E o]&3t9 40T, 60 mmHgol
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S 7154 948A SP1 SP29

AW SP1E & 4 liters] <FA) 900 g& ¥
F3Eee] FHOF 984 go] Y FEES Ao
2 10.9%°] Atk A4 SP2E £ 5 literoll 2kA] 720 g&
A 9087t EFFEsIY HE 191 g9 AW FEES

FEES 265%°]UT

_‘E'.é

3. Mz ujgk

E Ao AM83 B16/F10 mouse melanoma cells (CRL
6323)E AME3tH o, o] MiEe 10% foetal bovine serum}
1% penicillin/streptomycin (10000 U and 100 pg/ml, respectively)
< 33 Dulbecco’s modified Eagle’s medium (DMEM) &<}
O2 37CE frAEE 5% CO,p W F7IolA wFatAct.

4. AE 549 24

Ax AEE 42 AX ST (24-well)ol Ble/F10 A2
£ 1 mi¥ BF38e] 243t o] Mg & FE2ES YT &
2 A g vk, 37C, 5% CO;, 3toll Al 72417 v &g -, MTT&
A (5 mg/ml)E WS HF T 1/1059A H7}
& A S A AT FAHH formazan A HAES d1methy1
sulfoxide (DMSO) 1 mlZ %¢JA 540 nmoll A FHE=E 73}
At

5. DPPH AF2t47] A 938 gatsl &4 =3

a3l &AL DPPHS o] &3] A
§3'4-(radical scavenging effect)E Z2A3E S g83514
Hergo] =2 A5 FHs &, DPPH &
mlell %o 0.3 mMe|] DPPH %oq% Azt F=H

450 ol N2 E 50 B GOl A F AL
3l & 517 nmoll A EFEE =49 g2.
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6. Elastase &4 A3 &7 574
i3 249 g84< vetlle 2% 24 K24 elastin
#ol3la ). Elasting 7F5-E 331 elastase® 35 FE
I dBAo] e ALEA AW elastase ZAFol A= G
#2359tk Human leukocyte elastase® 50 mM sodium
acetate buffer (pH 53)°] %4 1 unit/ml §¥S THEAT
elastase 7]d & ¥ p-nitroanilideE DMSOd =4 20 mM
stock solutions YHE QAT SP19} SP27} elastase &3¢ v X =
FFS BH3Y] A3t elastases SP1¥ SP2E
£ 96 well platedl] #3}3 10 mM sodium phosphate buffer
(pH 6.8)° =<1 200 uM p-nitroanilided 200 plE 718t H .
Hhg-ole 37°C ol A 208 Wl FSIaL 420 nmol M FHEE SH3)

At

T F 10

7. Tyrosinase &4 A3 &3 =4

6-well Hj%E&-7)o B16/F10 Al 5 EF3}o] 244 75 <t ul
& ¥, SP19} SP2E 100 ug/ml # 2|8kl 605l 100 nM
a-MSHE A28t} o] AS 72X 7-52t wjekst gt vk & uj

Firs), Fwes), v ase A% AT

F4e  AA}: pPBsE 23 AAHF F 5 mM
ethylenediaminetetraacetic acid (EDTA) 7} E%® 01 M
sodium phosphate buffer (pH 6.8) 1 m¢ ] 1% Triton X—100—°—
EFE lysis bufferS 200 ¥ 53 F A LS FA38] o

ol A 3043t lysisAl Z Tk T 4°C, 13000 rpmeilA] 3043t %é!
st @& FFAE tyrosinase B4 SA o ARk 0.1
M sodium phosphate buffer (pH 6.8)9] F#°] 150 ul7} H ==
®33hat, ¢37]¢] 01% L-DOPAE 50 w4 #53ich 37°Ce]
A 1A B9 308 7+ Z 405 nmoll A E3 o] Wits =3
ST,

8. A ¥4

st ARs Atele] BAA el dAe Spss
16.0(SPSS Inc, Chicago)9] Independent t-test& AH&-3t 2™
o FFE p<0.058 AHEE AT AP ZFAE meantSD Ev HE
(%)= 713

2 ¥

=24317] $5+4 100, 200, 300, 400, 500 pg/ml
438 A3 A7 SP19}F SP2olA HEZTH f

o ez 77
o Aolg AAT & AAT(Fig 1).
A) SP1
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Fig. 1. Effect of Korean herbal bathing extract SP1 and SP2 on
cytotoxicity in B16/F10 cells. B16/F10 cells were incubated with Korean
herbal bathing extract SP1 and SP2 as indicated dose. After 72 h, cell viability
was measured by MTT assay as described in materials and methods. The values
are expressed as percent(%) of control and each column represents the
mean+S.D. Two proposed prescription groups showed not significant cytotoxicity.
The similar results were obtained from four additional experiments.
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SP1-ll 1oJ M= 100 pg/mlol A 99.3+2.1 (p=0.382), 200 xg
/mlol A 12284455 (p=0361), 300 pg/mlelA  100.0+0.8
(p=0.62), 400 pg/mlolA 99.8+1.7 (p=0.595), 500 pg/mlolA
100.3+1.0 (p=1.000)9] A5 H At SP27oll AAAE 100 g
/mlolA  101.3+1.0 (p=0.114), 200 pg/mldlA  101.3£1.0
(p=0.114), 300 pg/mlolA 995:21 (p=0.510), 400 pg/mlol|A]
99.042.6 (p=0.379), 500 pg/mlolA 100.8+1.3 (p=0.488)2] A=
Bt o83 Aabe P19}t SP2 5 FAHCE st Al
E 540 gltke A& &I AHE R Aol USE

P =I=1
om gt} o] AFg o]F o] HFL 100 pg/mloZ FdY
Atk
2. Girgl a3

DPPH Ap--2+47] 2~7%-& DPPHY o3 g8 =43

™

AAge 5ol o3 &
Aez AR P

A0 %, DPPHE
Qo} Ao x].}d] o] g o]
4% % Ak old @ a3 B4 S (P
20l 9014 77} 43) e ZARe D BiT REAAE 7
Atk SPIFL 60.045.1(p<0.001), SP2T& 65.8+4.6(p<0.001)%E
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Fig. 2. DPPH radical scavenging activities of Korean herbal bathing
extract SP1 and SP2. B16/F10 cells were incubated with Korean herbal
bathing extract SP1 and SP2 as indicated dose. The values are expressed as
percent(%) of control and each column represents the mean+S.D. Two proposed
prescription groups showed significant improvement in anti-oxidation. SP1:
60.0+5.1, SP2: 65.8+4.6 (p<0.001). The similar results were obtained from four
additional experiments.

3. Elastase &4 A& a3

2o ead87A 2 Z2 A 9oJA elastased] FA
A7 F 83 EZ elastase S A3 £ 54& 53 F=3}
e} $H(Fig. 3)oll QAo1M 717} 48] W& SHP o R HiEy
Z922 TG SPITES  768+4.6 (p<0.001), SP2
77.0£34 (p<0.001)Z thZw# FoJ3 zfolE Rtk AW SP1

OSL’

oj.L
SRR

¢} SP2 % F7 Bludte elastase 7]%5°] F& A AA
HEZ g3l a9 89 & ¢ gl

4. Tyrosinase &4 A3 &7
Tyrosine &/ AIA= 3% o] A 9] melanin polymer ¥

e AHHe R X%H%a "F o] F A 9] sfEke] 9lo]
tyrosinase &/ A 4 83 dx HriHog AAHH T
AT, o123 tyrosinase 4 As) A FH L 5§ vy &
-T'Jr-‘l] 54 (Fig. 4o A 43] BhE SAo R Fid £
1218 ottt a-MSH ol SloA & 217.845.4 (p<0.001)&
o ®late] oA s g9 F AJh HET
| o-MSH 712}l ) a}ed, SP1-& 119.3+43 (p<0.001), SP2:T
185.0£6.8 (p<0.00)Z o3t zto]E HASS AT 4 9]
= A% SP17 SP27} t&T# vl A tyrosinase
AR W% 92 AYa YO 2 Z melanin A3}
=& I Aok
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Fig. 3. The inhibitory effect of Korean herbal bathing extract SP1
and SP2 on elastase activity. B16/F10 cells were incubated with Korean
herbal bathing extract SP1 and SP2 as indicated dose. The values are expressed
as percent(%) of control and each column represents the mean*S.D. Two
proposed prescription groups showed significant improvement in anti-aging effect.
SP1: 76.8+4.6, SP2: 77.0+3.4 (p<0.001). The similar results were obtained from
four additional experiments.

o

o] &
= =

120

100 -
80 |
60
40 -

20

250 ~

200

jlll

a-MSH

150

100

50

Fig. 4. The inhibitory effect of Korean herbal bathing extract SP1
and SP2 on tyrosinase activity. B16/F10 cells were incubated with Korean
herbal bathing extract SP1 and SP2 as indicated dose. The values are expressed
as percent(%) of control and each column represents the mean+S.D. Two
proposed prescription groups showed significant improvement in whitening. SP1:
119.3+4.3, SP2: 185.0+6.8 (p<0.001). The similar results were obtained from four
additional experiments.
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o] 23.3%, SP2i-°] 23.0%, v (Fig. 4)°l
SP20] 15%2 &7 &8 &
°3H(p<0.001) Ao]E Holi USS ;01 g 5 2

olg| g AFe V|E ATEY vl
Qd APES Hole Aotk B AT A
%, WA E [C500] DPPHe thate] zHz 103, 115, 178, 1428 W}
B} o m, superoxided dlsiA= Z+Z 325.2, 174.44, 1220.86,
584.76% YEIH I, Ad e} WEFS 100 pg/ml FEAAN 27t
33%, 20%°] A EHZ BYon, FF} T 100 pg/mlo
FEoA 36.7%, 49+51%2] MMP-1 As|&47< Byt B

54043], u:s]- ﬂ/\]@]. ;Eij:)ré MDA ﬁixéakoi 1,]_1:/}14]
Thiobarbituric acid (TBARS) %k #e AN E, AT} 28 25
Eo| Ztzt 058+0.014, 240+0.099 (70% EtOH %) H
1.20£0.042, 1.37+0.113 (70% MeOH FZ)2 UEl} Athzo s
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A7 okel H@A ol 7] se] 74 oFEe] HFHA Ao
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F& dFE 9T ot doka ddETh
a2 5E B E = hydroxy radical?} singlet oxygen &
9] free radical> EA Q] FFsle] Yloz I A =,
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5

2 998 5 AAFig 2).
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