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Abstract

Antioxidant and Melanogenesis Stimulating activities of Some Thai Traditional Medicinal Plant Extracts for Grey Hair
Treatment

Somvong K*, Prasitpuriprecha C

Introduction : The objective of this study was to investigate antioxidant and melanogenesis stimulating activity of Thai
traditional medicinal plant extracts included aqueous, ethyl acetate, methanol and hexane extracts of Tiliacora triandra, Centella
asiatica, Clitoria ternatea, Morus alba and Pueraria mirifica. Material and Method : These extracts were determined for
antioxidant activity by DPPH assay, ABTS assay, FRAP assay and also total phenolic compounds and determined for free
radical protective activity of 2 mM hydrogen peroxide in mouse melanoma cells (B4sF4,) by colorimetric MTT assay. The

melanogenesis stimulating activities were studied by the stimulation of tyrosinase enzyme activity by tyrosinase activity assay
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and melanocyte proliferation of these extracts at concentration of 0.75-800 ug/ml was evaluated using mouse melanoma cells
(B4gF10) by MTT assay. Results : For antioxidant activity. The aqueous extract of T. triandra exhibited strong antioxidant activity
with the ECy, of 72.12 + 20.18 pg/ml, TEAC of 0.77 £ 0.03 and VEAC of 2.00 + 0.03, respectively. While the methanolic
extract of T. triandra illustrated strong antioxidant activity with the FRAP value of 546.99 + 0.01 mM and possessed the highest
quantity of total phenolic compounds with GAE of 82.75. These extracts were also determined for free radical protective
activity of 2 mM hydrogen peroxide. The results showed that aqueous extracts of M. alba, C. asiatica, T. triandra and C. ternatea
had strong activities with % of cell viability of 88.29, 84.41, 83.14 and 76.25%, respectively.The stimulating activity of
tyrosinase enzyme. The ethyl acetate extract of T. triandra had the strongest stimulating activity with % stimulation of 94.34.
The stimulating activity of melanocyte proliferation of these extracts showed that methanol extract of C. ternatea and aqueous
extract of T. triandra had strong stimulating activities with proliferation index (P.l.) of 1.7 and 1.6, respectively. Conclusion :
The effect of five Thai medicinal plant extracts had melanogenesis stimulation and able to improved for anti-gray hair

cosmetic in the future.

Keyword : Hair graying, Melanin, Melanogenesis stimulation.
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AzHUnIaNTiawst (Premature canities) tutnym miﬁnmq"n%imw‘ﬁamwmaaﬁmauquvLWivlwyﬁmaﬁm
q*’nmwﬂizmwﬁdﬁﬁwm?(miaq"nmw%LLazuqﬂﬁﬂmw Wanldsnwnunsantowis 1w 5 sieldun awow
(Wood et al., 2009; Tobin and Paus, 2000) &L#Qa1aLAA 20N 61419 RAO% LAZNI1ILATEVI? Lﬁaiﬁﬂﬁﬁagamo
INWUTNTIN a’mqﬁw’i'uﬁu MIaadIwIBAIaILNA L Loy %mmamfﬁuﬁ'uﬁaaﬁwqmiumsﬂaaﬁ'u LRZINHIH
(melanocytes) Tarlwaaafivhminflumindadasaaiiin wiannawlt tuwwinslunmain ldwasidunian s
(melanin) MIAANIIFILATIZRLTARINA AW NIV 1ALEW o8 #1019 winh Wlddenaanuiduluszaug
nlsGiua (tyrosinase enzyme) Gaiduonlasiasuans Tanilszad
aasulnTsBu (tyrosine)lwiduuanfiufisinuu (Hideakin et WafnNBIgNTaIue anGLaTh Lazn1TL a9 UENS
al., 2004) 138 LHAINNANNLATLA (oxidative stress) FIN apyadaszlalanawdetoanlad LLa:Z]ﬂ%?]i:@iuﬂ’]‘i
lfinoaiaseyyadaszlalasianateanlodlu Fuanzidafianiin lasnszdunisvhauvesiewlsdin
YSunann ilkisasiuanluloiaadiuiuas uazansating 1sTua LLa:ﬂ's:@jumnﬁmﬁnmmsmﬁmaﬂu"lmﬁﬁaﬁ”m,ﬁ@
320157 (apoptosis) (Karin et al., 2004; Petra et al., 2006) Suain V9IIFNANIEN 1oFRRzELIAN LUNES UALLE
fawinumsanrewis arhifiduanofeiia udfiduguasin nmumaaﬁmqﬂwﬂmﬁwﬁm 5 Tfa Ao g1w19 Uaun
ﬁu‘“‘uﬂauqmmw%ﬁm Flwaranuiule waslaifaun’ ATYTH MDY UAZNINILATOV?
dona il szansanlun1svinauaaas Uwﬁlﬁ;ﬂ’uﬂ’dvlaiﬁm
Shsmazumentawis SiRssnslderdounuiadnia 25798
HN1T05717 FeonaneldiAasuasanmsldasiad 1. qﬂnsnﬁ waza1sLad
FATIEA LTU MIszApLAadean ayn W8z AIMIILS I AT 2,2-diphenyl-1-picrylhydrazyl (DPPH), Ascorbic
RUNE LRzYIN AR N ILALLEUHNLAY (Hideaki ef al., 2004) acid (vitamin C), Ol~tocopherol (vitamin E) Sodium acetate-
wiannldaadenuduiauiu enaneliifianisnaenug 3-hydrate (CH,COONa), Glacial acetic acid, Sodium
VYDILTAR (mutation) uaziieuztSale (Kinlen et al., 1977) acetate-3-hydrate,Glacial acetic acid, Ferric chloride, TPTZ
Jagdudnmemlwsussuiasomissumnandu (2,4,6-tris(2-pyridyl)-s-triazine), Ferrous sulfate (FeSO,),
Qﬁﬂvtymwﬁuﬁmmi‘ﬁﬂiﬂwmﬁumn“fu Lﬁﬂdﬁﬂﬂﬁﬂﬁw Hydrochloric acid, 2,2’-Azino-bis(3-ethylbenzothiazoline-6-
Usaany senlduns sssvnldluiosfin uazaunsasiis sulfonic acid (ABTS), Dipotassium peroxodisulphate
ga@hLﬁ'ﬂﬁﬁ’uﬁmquvlwﬂuﬂs:mﬂvléf nudsuiidu (K,S,0,), Folin-Ciocalteu, Sodium carbonate (Na,COj),
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Dulbecco’'s modified Eagle's medium (DMEM), 3-(4,5- 2, m,‘mvlwma:msaﬁ'm
Dimethylthiazol-2-yl)-2,  5-Diphenyltetrazolium  Bromide mg]uvl,WiﬁﬁWm"iﬁ'y Lﬂumg]uvLWiﬁn“ﬁﬂutytyﬂﬁuﬁﬁuw
(MTT), UV-vis spectrophotometer, microplate reader TNHIDINNTHNRIBNABUIY 1% 5 ThA NURLDNAAT
@l’li’]d‘ﬁ' 1
@151971 1 Moazduavasizaywlnglng s oiia
aaynlns FoIngndraas 294 fuiile
gIU Tiliacora triandra (Colebr.) Diels. Menispermaceae ly
un Centella asiatica (L.) Urb. Apiaceae ly
”mw“ﬁ'u Clitoria ternatea Fabaceae Qaan
nuan Morus alba L. Moraceae lu
NEREIGET Rl Pueraria mirifica Airy Shaw et Suvatab Leguminosae wlaan

3. msaﬁ'maagﬂws

snasywlnIaanis Percolation  dau@IviazaIL 4
55a Ao insw LaTaesdian (ethyl acetate) LUNIUOA
(methanol) LazLanLoh (hexane) Iﬂyﬁwayuvlwﬁmﬁw e
auliuisuazualiazidoa ﬁ'ﬁmmguvlwmﬁa 100 N3 ¥ lw
Wenarsaaiiazaisudazsia magﬂwaﬁlﬂﬂnmlu
percolator fiaziiay naliSusaadusug Javiudansyans
AYadlAzNIEzaNa LAudarasudazshalAidu
percolator #el3iiunan 72 $alus fivasazansudazafia
auminzaeflaliis niafeuls hasanadldllszne
LLﬁd@T’JULﬂ%ad rotary evaporator
4. mswmaaquééﬁuaan%mﬁu

4.1 MSNAFUAIYIS DPPH radical scavenging
assay (Kriengsak et al, 2006)

LA NE1IREa18 DPPH (2,2-diphenyl-1-
picrylhydrazyl) anadiad 100 pM  luansazane absolute
methanol LAZLASHNANTANAABENI I laA NN NTULYINAL
5, 10, 20, 30, 40, 50 W&z 100 pg/ml AIBAIVRZALUAR
afa (1420 %
DPPH
§avNeLYinAy 2000 i Avlidunan 20 Wt Sadms

DMSO  Trslunsazansy) fansazans
wazaIaNaalag1aNaN g laslwdsunas

g@mﬁuumﬁ?mﬂ%"ad spectrophotometer (Jenway 6305,
UK) #nu81inan 517 nm  vhmsnesss 3 o1 lagls
Vitamin C W& Trolox Lﬂumimmgwﬂumnﬂ?ﬂuLﬁ:m_l
AWIHAT % inhibition NNFNNIT

% inhibition = Abs control — Abs sample X100

Abs control
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e ldandwitnnen Effective concentration (ECsp)
ﬂ%@@hmwmﬁwﬁma\‘imiaﬁ@ﬁﬁﬂﬁmﬁawjaﬁai:a@]ao
50% NNNIIWUFAIANNEN WHEIZHINIANUTUTUVBIRNT
&M@ NU % inhibition

4.2 MsNAdauA2835 ABTS assay (Roberta et al.,

1999)

LSuNENTAEZA1Y ABTS (2,2"-Azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) lagnay 7 mM ABTS
AU 2.45 mM K;S,04 (Dipotassium peroxodisulphate) v
fin udsevndaningy lusassin ABTS : tin wihnu
1:4.2 ’T@wi'm'ﬁ@@nﬁuLLaalﬁagiuma 0.7-0.8 AN
Aaw 734 nm uastaspuanIanaaaags IR lda g 1
mg/ml draavnazansudazsia (14 20% DMSO Tawlu
M38zaNY) WENENIAZaNy ABTS TIl30979ud nussana
gadsuazavinazamsudazsia  wanliidinu lagld
USunesgarinavinny 2,120 pl 'S'ﬂmﬂﬁg@nﬁml,mﬁﬂ'nu
£11A5% 734 nm ¥nsnases 3 91 lagld Vitamin C uaz
Trolox tusnwnasgiwlunseufisy duwinmidSum
Trolox equivalent antioxidant capacity (TEAC) W&az@
Vitamin C equivalent antioxidant capacity (VEAC) 31nn3 W
mm@;mﬁ'uammmé"uw”uﬁ‘%:mfwmwmiwﬁummmmﬁ"@
AUFN absorbance Va4 Vitamin C Waz Trolox

4.3 MINAFaUALIS FRAP assay (Ronald et al,
2005)

L@38UEI8ZaNY FRAP (Ferric reducing antioxidant
power) reagent lasuaa 300 mM acetate buffer (pH 3.6)
10 mM TPTZ

(2,4,6-Tris(2-pyridyl)-1,3,5-triazine)) solution T Aw Ay

AU 20 mM Ferric chloride solution W&z
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lagUsaannuas  waziessuaIsananlatndlilaaina
Wt 1 mg/ml draarvinazansudazsia (14 20% DMSO
Frelunsazany) dantanaaiasINaNNL FRAP reagent
wazsinna lagl#USnasgarowiing 2,040 pi wawliidn
N i'ﬂmmig@ﬂﬁmm\ﬂumﬁﬁ 4 NONVLIAEK 593 nm
¥mInaass 3 4 lagSoufigunuasnsasu1asgIn
Ferrous sulfate w4 Itwn11UIu10h Relative  antioxidant
activity (FRAP value) "i]’mﬂﬂwmmg’lwnm FeSO, ﬁ.me
AMUFUNUTTLRINIANULTUTUD FeSO,Nu@N
absorbance lasdailiaanmianadiadniliaglugiinav
IAIFIN
4.4 nswdsunm Total phenolic compound
(Onanong et al, 2011)
L@38UE1IRZa1Y 2N Folin-ciocalteu reagent LAY
20% sodium carbonate (Na,COs) Lazl@3IURIIENAAIDEN
Iildanaududu 1 mgml asanaalatdNauny
81382818 Folin-ciocalteu reagent LLaz Na,CO, wan LT
i Aelhidunm 40w ﬁnvl'ﬂa”@@hmi@@nﬁmmﬁmwaJ
£770AU 725 nm YINNNINA8ad 3 G S nLSUN o total
phenolic compound (ug/ml) mﬂﬂﬁwm@lig’lu"uadmi
AAI3W Gallic acid uazdwimliagluniioas uyg GAE/
mg dry mass
5. msnadaugnsesnwaisanyadastlalasion
wasaanlad aaa33 MTT assay (Jitsanon et
al.,, 2011; Kyung etal., 2007; Rong et al, 2006)
ﬁ&JLSﬁaﬁLWWngm mouse melanoma cell (B4gF;0) Tu
o6-well plate USu1mi1.5 x 10° imad/maw uian 24
2l ﬁqm‘mgﬁ 37 ssmaaLdes luaniizAdme
asuanlasanlod 5% waliioasinmzfianaus  15aa19
FIFNAADLIIUULY 2 L¥iNa8 Completed Medium DMEM
Ildanuiudu 800-0.75 pg/ml LANENIRNAAI2ENILARS
ATt Uuimasiduia 24 Falug 16w 2 mM H,0,
@nudRTuivhiiadans 50%) Undasn 48 alug L
MTT @ 1 mg/ml %auas 50 ul Uude 4-6 2 lug
a9 supernatant ‘ﬁy\‘l a:mﬂmuﬁmﬁaﬁw DMSO iJunas
100 i f@]@i’]mig}@mﬁmtmﬁ’mm%ao microplate reader
(Dynex /MRX microplate reader, Switzerland) ﬁﬂaﬂuﬂﬂuﬂgu
570 nm fNWIAIAN cell viability (% of viability)
6. mivmaauqw%fnszéjmauvlﬁrsmﬂfi%ma 1)
25 Tyrosinase activity assay (Jeon ef al., 2005;

Moon et al., 2010; Choi etal., 2008)

119

130RITENAGIBLNIULL 2 1Y deaavinazans
udazriali ldanududu 50-0.75 mg/ml WENEIIRNA
gnatenuiaulod tyrosinase aNTNTW 100 wml lu
phosphate buffer pH 6.8 ﬂ&lﬁqm%ﬂﬁ 37 admTaLbug
\Jwaan 10 w1 LAY 2 mM tyrosine LAILUAN 40 w1l 1@
mmigmnﬁuuaaﬁmmm)ﬂﬁu 450 nm lagdl phosphate
buffer pH 6.8 Lﬂm‘ﬁmqu warlt Vitamin C way Vitamin
E 1dusinnasgw viimnaned 3 51 fuamman
tyrosinase stimulation 37N&AINI
% stimulation = (A-B)/A x 100
Wa A fe @hmm‘l@ﬂﬁmmLﬁaﬁmsaﬁ@@ﬁasj'm
WIDRIINIATTIN
B @8 @hmﬁg@ﬂﬁuummaa@ﬁmquﬁvlajﬁ
R1IFNAGI0LN WIDRITNINTZIN
7. mswmaauqw‘ﬁ(ﬂ‘széjumﬂﬁuﬁﬂwmmawziafcf
wan oy (Melanocyte proliferation) (Jung et
al., 2001; Itoh and Furuichi 2005; Matsuda et al.,
2004; Shin et al., 2010; Jeon et al., 2009)
‘]_i&lL‘ﬁaarLW’lngm mouse melanoma cell (BgF4)
11 96-well plate LS 1.5 x 10 iad/maw Lluia 24
F7las ‘ﬁlqmmﬁ 37 puaaLfos luan1iznfme
asvonlasanlad 5% ialhaasminmzfanioue 15009
FIIRNAAIDLUUY 2 1¥iNe28 Completed Medium DMEM
Ildanudutu 800-0.75 pg/ml L@usIanadaENILARE
AMUTNTURGNS100 pi tusadiduim 72 Falag 1
MTT auLuT% 1 mg/ml wauaz 50 pl Undaidulaan 4-6
’ﬁ'LJIszG 99 supernatant ﬁd azmﬂd’mﬁmﬁaéﬁﬁ DMSO
100 i'mmmsg]ﬂﬂﬁuumﬁmmmmé‘u 570 nm lagld
theophylline 10 pg tIURITNIAIFIU AIUIMRIAN
Proliferation Index (P.l.) 3an&UN13

P.l. = Mean OD of sample well x 100

Mean OD of control
MINATITRNMIADA
1 a € 1 aa

URAIHALDUAT mean £ SD LAz IATIZHAINNRDG
lagld ANOVA @1 p<0.05 faindenuuandriadnei
wpdaTy

s o
WNAaN13ve

é L3 a s
1. gNDANBINTLATH
QFQ/ a L U a

NANIINAROLYNDA1BEaNTLaTHA2835 DPPH

radical scavenging assay WU31 §1TRNALIWINAILLNND

¥ a LY a v ad @ ;:'
WORLLRWN &mﬂﬁmuaan‘mmm@ﬂq@ AIGNT NN 2
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@13197 2 ¢1 50% Effective Concentration (ECs,) ¥838N3anaNTauINT d9875 DPPH assay

L EC,, (ug/ml)
#@1IANA/TN ; ) - < ; -
1IN D] yIun 31y nlan NIMIILAIBYIN
‘ﬁﬂ 72.12 £ 20.18 170.291+ 2.59 236.90 + 7.34  138.65 + 14.51 765.09 + 2.14
LINTIUDR 61.80 £ 22.16 198.46 £ 9.54 247.07 + 6.66 180.41 + 8.29 706.15 + 2.66
Landaazmian 129.49 + 12.09 171.07 £ 9.29 259.89 + 6.17 186.82 + 9.20 205.93 + 7.39
LENLT 259.7946.45 1397.35+1.72  742.96 + 2.36 447.26 £ 3.93 2360.26 + 2.32

QEQI a L U ad
NANNINAROLONTA1waanTLaTUAI835 ABTS
assay WU §138NAGI8UIVBIYTY UIUN 6IUN9 nalan
A%y A o o {
KAZNINILATE? ﬁqmmuaanmmugommmaﬁ 3

~KY a o« 9 aa
NANIITNARAUONNITG@ I UBANDLATUAILID FRAP
assay WU11 AIIRAAMYTN WNTIUEA WazlaTaezdian
Y a @ o {
VBILIU ﬁq‘ﬂﬁ@]']uaaﬂeﬂl:@m‘ugﬂ AIATHN 4

13197 3 @1 Trolox equivalent antioxidant capacity (TEAC) Waxf1 Vitamin C equivalent antioxidant capacity (VEAC) 784813

snaNTayw N 62035 ABTS assay

. #1U19 19un SIS naan NIMILA38UI
d@13dana/alg
TVAC VEAC TVAC VEAC TVAC VEAC TVAC VEAC TVAC VEAC
W 077+003 200£003 077£006 201+006 078+008 201+008 075%004 1.99%004 073:003  195%003
LANBINDA 070+006 073+006 066+006 068+006 068+006 067+006 062£006 0.61£006 041+007 060+ 0.07
lonsaazd
015+002 025%002 013£001 023%001 001£001 020:001 012£003 0.22£003 013£003 005003
AN
Laniaw 0.04£002 013£002 -0.09+004 007£004 -0.08+003 007+003 -006+002 0.10£002 -0.05£005 0.13 £0.05
Aﬂl 1 Qd A v ad
M1319N 4 A1 FRAP value mﬂﬂa’]iﬁﬂﬂW‘ﬁalﬂ{%ﬂWi @3875 FRAP assay
§1TENA/TW FRAP value (mM)
Dl TaPRK) 1aun DT naon NMINATBY
W 471.22 + 0.01 289.02 + 0.07 285.15 + 0.07 340.21 £+ 0.09 773+ 0.03
LINTINDA 546.99 + 0.01 162.83 + 0.02 95.80 + 0.03 120.92 £ 0.02 19.18 £ 0.02
1@Taesdlan  479.32:£0.05 34515+ 0.05 25522+ 0.03  353.13% 0.04  343.66 £ 0.03
LENLT 7.41+ 0.03 2199+ 002  -20.69% 0.02 -2.76 + 0.01 -21.85 + 0.03

Lﬁamﬂ‘%mm Total phenolic compound UBJ&17
aﬁ'@maluvl,wi WUINRIIENALIWINAIULUNTIBOA LaTaa T
LAN LR ‘ﬁﬂﬁﬂ?mm Total phenolic compound mnﬁqw a9
@]’li’lx‘lﬁl 5

Nami‘ﬂ@aaqu%ﬁadﬂ”umia‘iﬂaamzvlaimwu
wWasaanlad (H,0,) fienadutu 2 mM  wudn ansana

@ b ' @ ' v o A =25 a
AILYWIVDINNBY VIUN AU LLEI:?JE}JV‘E% 3erﬁﬂmﬂm‘1iﬂ§

120

inga landd1ouazrasnsseadinvesad (% viability)
W¥INML 88.29, 84.41, 83.14, Uz 76.25 mud1eaU (3UN 1)
RINFIRNAGLLATADETLANVBIOYTU H1U19 VIUN WAL

' ~ ai = ) a A AL
wilaw dgnlumsdasiuanseyyadasziasaan fa e %
viability LYInf1 78.62, 60.09, 63.55 UAz59.77 anwdaL (3u
71 2)
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M13197 5 @1 total phenolic compound luhiine ug GAE/ mg dry mass

Hg GAE/ mg dry mass

3ANG/TH #1119 aun dTH naaw NMA30U17
‘L{’l 65.75 £ 0.02 57.25 £ 0.02 53.00 + 0.01 60.50 + 0.01 34.00 £ 0.02
LlNIIUaN 82.75 £ 0.02 47.00 £ 0.01 52.75 £ 0.03 47.25 + 0.04 34.75 £ 0.01
LaTaAEFIAN 80.50 + 0.01 60.00 + 0.02 61.75 £ 0.02 62.50 + 0.06 45.25 £ 0.06
LaNLTH 37.00 + 0.01 35.50 + 0.01 31.50 + 0.01 34.00 + 0.02 37.0 £ 0.01
Protective effect of extract on H,0, (aqueous )
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o
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9 U
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311 3 gndnszduianlodinlyBiug vasmianasyuwlnai Aty 50 mg/mi (%Stimulating  activity of tyrosinase enzyme)

AF v 4}' o
HaMInagaugnInszduMTANiIwILaITATINAT
Tuloy WUINEIENAMIBIUNTIUERTBIETY LAZRITAN

AILUIVBILIWN NANMNLVUUW 0.75 pg/ml mmﬁ@mq@ I‘@]EI

fien proliferation index (P.l.) ¥INNU 1.7 uaz 1.6 MusE1AU
A ' 2

uazdlengandn Theophylline Taiduasnnasgu (P < 0.05)

(3L 4 uaz5)

2.00
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Proliferation index of etracts on Melanoma cell (MeOH)

25 +
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° *
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c
o
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X -
3 =
z = 1
3 =
8 -
> -
° =
o =:

concrol 0.75 125 25 50 100 200 400 800 Th

Conc. (ug/ml)
(L g dww o dwn O naian nMA3eaz

3111 5 @1 proliferation index (P.I.) 28I&IANAMILIANTIHEAVBIOTU B1%19 TIUN Wlan ULaznNINILAIBTINANUTNTY
619 9 WalJuuisuny Theophylline (Th) (* p < 0.05)

g o o a a o o . @ ' . N @ a
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' o A a @ A o & & A o & & v ¥ &,
grw dafigninszduniadindwimiaadiuanlulor 1 uwmmasiuanlwlor AanuTuTuaud 0.75-800 pg/ml
ANMULTNTY 50 -100 pg/ml lapddn P winnu 1.28 wae laoden P WAL 1,50, 1.20, 1.25, 1.04 Waz 1.17
129 audaU (FUN 6) FIWENITANAGILINITUVIOY T auday (3U7 7)

Proliferation index of extracts on Melanoma (EtOA)
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