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Abstract: To develop a new natural cosmetic hair care product for scalp treatment, we investigated the effect of
enzyme modified (Viscozyme, Pectinex) oriental medical prescriptions on hair growth and melanogenesis. Enzyme
modified oriental medical prescriptions showed the antioxidative effect, inhibitory effects on lipoxygenase activity and
5 @ -reductase activity and melanogenic activity. In human irritation test, they did not show any adverse effect. Based

on these results, we suggest that enzyme modified oriental medical prescriptions may potentially be used in a cosme-

ceutical hair care product for scalp treatment.
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Table 1. Composition of Oriental Medical Prescription

Herbal name Amount (g)
Angelica gigas Nakai 1.75
Psoralea corylifolia Linne 2.75
Biota orientalis Endllcher 2.75
Eclipta prostrata Linne 2.75
Lycium chinense Miller 4.00
Rubus coreanus Miquel 6.00
Morus alba Linne 6.00
Rehmannia glutinosa Liboschitz var. 4.00
purpurea Makino
Ligustrum lucidum Aiton 3.00
Polygonum multiflorum Thunberg 4.00
Sesamum indicum Linne 3.00
Sophora angustifolia Siebold et Zuccarini 16.00
Angelica dahurica Bentham et Hooker 12.00
Leonurus sibiricus Linne 12.00
Salvia miltiorrhiza Bunge 3.00
Prunus persica Batsch 3.00
Commiphora molmol Engler 2.00
Chrysanthemum indicum Linne 2.00
Boswellia carterii Birdwood 2.00
Panax ginseng C. A. Meyer 2.00
Cnidium officinale Makino 2.00
Albizzia julibrissin Durazzini 2.00
Corylais ternata Nakai 2.00
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Fluka (USA) A -
331 21 xanthine, xanthine oxidase, lipoxygenase, li-
nolenic acid¥® Sigma (USA)lA Fdsic) =3
Dulbecco’s modified Eagle’s medium (DMEM, Hyclone,
USA), fetal bovine serum (FBS, Hyclone, USA), tryp-
sin-EDTA solution (GIBCO, USA), dimethyl sulfoxide
(DMSO, Sigma, USA), «@-melanocyte-stimulating hor-
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Figure 1. Scheme for preparation of samples from oriental
medical prescriptions.
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3to] A5 2% (EEX-Vis-EtOAc, EEX-Pec-EtOAc) &
A z3FA ) 059 AA RALE Figure 191 YERIS)
5%& Table 20 YepSIT

o)
I, 75 2 54

1ol A S8 163

Table 2. Physical Properties of Oriental Medical Prescrip-
tion

Material Yield (%)  Appearance pH
EEX-75 % EtOH 3.27 Paste 4.58
EEX-Vis-EtOAc 0.90 Powder 4.26
EEX-Pec-EtOAc 1.06 Paste 4.45

2.3. = atx|ettel shitetant Hot

2.3.1. ARtz &g 3
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3 mM xanthine, 3 mM EDTA, BSA (bovine serum al-
bumin, Sigma), 0.75 mM NBT % A 8% @1 & &3t
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dases ¥l 25 CeollA 20 min ¥H&AIZL Fel 6 mM
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ductase® o]g3to] Hrlet Blliegtosteronee] PHdihy -
drotesto sterone® & #Hgtw:= ko g j117};“”]‘:}[18]
7 ~ 85743 SD FA L ethyl ether® A7 & A3+
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3 A A w7t %JHO]’“‘:]' A (1,500 rpm,
20 min, 4 C) ¥ pellet& B> o + H AH3}3L, pel-
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enzymel. 2 AFE-3FTH Microtube®l crude enzyme}
/\] 2 ul
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mazan®. 2 W3R 7= Ao}l AlES] mitochondria
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BIO-TEK Instruments, USA) & 540 nmolA] 53 %=5
é-_xﬂ 3].01114_
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S WEgsto] AFEsITh BI6FL S4F AXE 10 %
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MSHo| %% H7Fsle] 48 h 5t o] wjekstict iz
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stolct wloF - wierols A|ASHL PBSE AlA S

10 % DMSO7} gH-¢ 1 N NaOHE #7Fst & 50 € &
2xof|A] Al Hepds &sAF T o] dE& ELISA
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ghd BF A '3['" g o] g3te] dEtd g FIgle
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HEE oA A= S Gl BrA ke B of 7
= Pobr] fjste] QA HE AHES AAESITh
WA A7l TJ?'S}F_ Xﬂlﬁﬂﬂ%‘ﬂ A

ok= 1841 o]At9] oq/H 30

A, HE K99 5270 % EtOHi AHT F FH)E
AFEAS 1Q UltraTM chamber el 20 uL-& 28k
t} 48 h7F A & HEE AASAL oF 1 hit S F
SR o & A A5 AdEia, HE B2 F 96 h

7t Bt § 22 IS A 333]'%‘:]'. %7]'7]%% Forsch
& Kligman [21]¥} The Cosmatic, Toiletry, and Fragrance
Association (CTFA) guideline[22]8 w33t #4715
of mgtow, ARk = Pl v Alib e 245 E
AArkd Fagto = el

AFEE(%) = X

2.8. SHXE|

BE AY ANEE 38 W SYete] Wi+ HFW
Az Uehlglar $A1A #2792 SPSS 12.0 (Statisti-
cal Package for Social Sciences, USA) softwares o]
Rom, p<0.05d W SAHCE Felstrta gt
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Figure 2. Effect of oriental medical prescriptions on
DPPH free radical scavenging activity. Values repre-
sented in the figure are mean = SD of three replicates
("p < 001).
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DPPHE 3}eHE o A4 249 radical® free radical
o] ke Edojr}, webAd wkg F DPPHA FaEN
free radical®] 2&7HEgo] APH-E & 4= 3 XA A
slo] 7SS AAHEE A5 & %W]r.

skl B3k Auieke] dHibsl adE dotrr] $§|
DPPHE ol-&sto] ahitsl a3& SAskalom A o
ZrogrE A3 gyt 4% dl- @ -tocopherol
(1,000 1U/g, Sigma)& ©]&3st] &Aikst 235 nlwst
St} 1 A7} free radicalS 50 % AT F e FE
(ICs0) 7} ot &g Awete] 75 % EtOH F=EXUY
viscozyme H¥ Pectinex® &4 2]3 3 &E2] At
st a9t 953] T/ gR1sk3IT) Pectinex X th=
viscozyme AT B EA AUFOZE £
do] YEbt oM, viscozyme 0 2 A2 et 2= dl-a-

tocopherol®} -FAFSH &4ksl 448 YeERRRIT
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3.1.2. st AHET

Superoxide radical 2A&84 H7}+= xanthine/xan-
thine oxidase &ARES-ol 23t &4k HAAE o] &
sto] GAdAtael] o8 NBTO AFslel] o3k 535 W3t
2 =H3l9]om ok U2 O 2 dl- @ -tocopherol L ©]
g3k} 1 A% superoxide radicals 50 % A2
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Figure 3. Effect of oriental medical prescriptions on su-
peroxide anion scavenging activity. Values represented in
the Figure are mean * SD of three replicates (**p <0.01).
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3.2. SHFEEIR{EITEO| Lipoxygenase &4 XslEt

Lipoxygenaset linoleic acid, linolenic acid, arach-
idonic acid®} o] #2} Wef| 1,4-cis,cis-pentadiene 7%
£zt Baxst Adabel] Ead kA E FHTleke] 13-
cis, transdiene 5-hydroperoxide® */d3l= Alslas=
oleb7|=ALC 2R 2 T W del =T A gk #
o13k= leucotriene Al 3 WAl Whg-o #ojst=
aoltty webA x4, WAUFA S % lipoxygenase
¢} f-AFSE soybean lipoxygenaseZ ©]-€3}] lipoxyge-
nase®] A &S S4sto] F &4 a9E HHE
T ATk T A R EAEE 75 % EtOH FE=
o = 1 mg/mLeolA lipoxygenase &/ Asjaz7| L}
EFbA] @k o) viscozyme pectinex® &A%
St EE=olA FAa SRS & 5 AT 539,
pectinex® &AAHE 3 B EA A= 1 mg/mLoA
24.053 + 2.265 %= )& 2.
A aaE e ST

TC -
AT

Z2 lipoxygenase &4
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Figure 4. Effect of oriental medical prescriptions on lip-
oxygenase inhibition. Values represented in the figure are
mean + SD of three replicates (p < 005, p < 0.01).
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Figure 5. Effect of oriental medical prescriptions on 5a -
reductase inhibition. Values represented in the figure are
mean + SD of three replicates ((p < 0.05, p < 0.01).
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reductase A& 50 % AN T A= F=(1Csx) 7} &
HHE skl 75 9% EtOH F+E =Xt} viscozyme B
+ pectinex@ &4 B EAA €53 T/t
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Figure 6. Effect of oriental medical prescriptions on the
viability of B16 melanoma cells. Values represented in the
figure are mean + SD of three replicates (*p < 0.05).
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3.4.2. Melanin My £& 23t
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B3t Awpdte] dehd el mAE @S gls]
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Figure 7. Stimulatory effect of oriental medical pre-
scriptions concentration on melanin content of B16 mela-
noma cells. Values represented in the figure are mean +
SD of three replicates ('p < 0.05, p < 0.01).
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v g9 4n a9 9 SR et 9459
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W2 aglycone FEH ] shgh=9] 73745 LC-MSMS
2 38 Folr}

DPPH radical 2A &34 viscozyme®} pectinexZ
B A3t BEES 771Gy akol 22.219 + 0.622 ug/
mL, 34.155 + 0.095 ug/mLE YERN S 2™, superoxide
radical A& E 27 470,056 + 15.023 pg/mL,
816.135 + 24.012 pug/mL=E -3 Aikst a315 Hlh

Lipoxygenase &3 A8 &3+ 1 mg/mLolA visco-
zymed} pectinex® &4 a3t B& L&A Z+z} 15180
+ 4.269 %, 32169 + 1.767 %2 A& a5 vepfglo
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], 5 ¢ -reductase B A a3+ g =7 7S
of met & JEAORE A avE verylen 7t
Z} ICso kOl 29.983 + 6.832 ug/mL, 38.535 + 6.319 ug/
mLE g5 4] @35 YeRlSith B16 melanoma cell
A= FE e o R dMehd A do] TS #l

fomd T AYE HAsh 2 Slskonh why
B A Ea Ao RHBS 9 Agle] wu
A 754 AREA 2 7P M G Ao

2wt
2Atel 2
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3 S1074059) ©] 78] LdR-of] 2Jsto] o]Folzl Z1 o7
Aol A==y e
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