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Inhibition of Melanogenesis from Thai Berries
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Abstract

Melanin is a pigment which produced from melanocyte cells. The process, called melanogenesis,
is induced by UV light through the oxidation of L-tyrosine to L-dopa and dopachrome, to produce two
types of melanin such eumelanin and pheomelanin. Tyrosinase is a key enzyme in melanin production.
Overactivity of this enzyme leads to dermatological disorders such as age spots and melanoma.
Nowadays, natural extract is used for whitening agent because of safety and inexpensive. The secondary
metabolites e.g. mulberoside A, resveratrol, oxyresveratrol, anthocyanin and hydrolysable tannin
which found in Thai berries including mulberry (Morus alba L.), mamao (Antidesma puncticulatum
Mig.), Amla (Phyllanthus emblica L.) and mayom (Phyllanthus acidus (L.) Skeels), could be able to

reduce melanin biosynthesis through several mechanisms. These bioactive compounds may inhibit
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the activity of tyrosinase by binding copper at the active site of enzyme and inhibiting enzyme

synthesis by suppressing gene expression. Besides that, some act as antioxidant, inhibiting free radicals,

causing cell damage, dull skin and cell aging. Present, these active metabolites are interested and

used in cosmetics and health products to improve skin lightening, anti-aging and anti-melasma.

Keywords: melanogenesis, antityrosinase, whitening agent, Thai berries
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(Melanogenesis and its regulation)
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2017; Niu & Aisa, 2017; Ebanks, Wickett & Boissy,
2009)

Funeud 1 toulesllnlsdiuas sfasen
lansendiatuiudsuwoa-lnlsdu (Ltyrosine) Ui
3,4-lalgnsendl daszardunisnea-laul (3,4-
dihydroxyphenylalanine, L-DOPA)

Tunaui 2 woa-lau1 (L-DOPA) gneandladiy
Hulaurailuu (DOP Aquinone) antuisdaase
sovdunarfiudadimeiuassyda lawn gwaifiu
(eumelanin) wazAlawwaniiu (pheomelanin) 713l
Wedwandunsaesdaiinnsduassviuanaeiu
lnansduaseiguwaniudadudediuariuiuimna

A o 3 Y] a aa | .
n30dnaNAYLUIAUNISYNIN tyrosinase-related
protein 1 (TRP-1) waztaulyd DOPAchrome
tautomerase (DCT %38 TRP-2) @1udnioniliag
9 feNITABURINANUsTENINlaUIRIluuAuTan B
(cysteine) n3enganlsleu (glutathione) titoduAT s
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Lwaa'qLﬁmﬁmdwﬁlﬂﬁmiwﬁiulszjﬁ%qa&ﬂﬁ%uﬁwﬁa
TnguninIndavesnusnazdsoulunsHangadin
Ussanas 28-39 Ju annduaviinadrawad i
Fualua ielfiAnAnunsysnslavesin dwn
la1dulumusoviuazyinlfiAnaunuesnanty
(Pillaiyar, Manickam & Namasivayam, 2017; Grove
& Kligman, 1983)
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Namasivayam, 2017; Solano et al., 2006) 93¢
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Inlsuagnnseduliiaumniuuaradiaded
wanfiu Sadisruudeduarfiuuindwinliiian,
Wt (2) SegTazlunssdumadianilulednelhian
n1sAuANNISEdILUUNIIIlASE (paracrine
regulation process) viliwadins@lulednds
a1snareridnesnuy lawn Insaaiwnaudu 92
(Prostaglandin E ) ED PGE,, ga5luuualulas
afyiafs (A-melanocyte stimulating hormone)
vio o-MSH Fadusesluufindunandenldaves
dunansadranansadualuled sedluurieioy
Tunsedfumsasramaniiuriu cyclic AMP (AMP) sl
nszAulilusiulag 1o (proteinkinase A) 139U A%eN
Woalnsiadu dsnw 2 duavinlidu microphthalmia-
associated transcription factor (mitf gene) Fadu
mhgiugnssufiruesieaduailuledliina vivl
fnsuisfufindnuead afauaniu wazaiuay
21993TIAVBUYAE TINFIAIVANNIFTIADILUUALDULD
gewaulwifiietostunssuinnmsadauaniu eua
InlsBiua, TRP-1 way TRP-2 Wudu ludnmanila
wadwaluleddadu phagocytic cell Fsaznau
AUBHBNITEUILNTELAUTRMTY nTduntInasle
Inlad interluekin-1 ‘ﬁmaﬂ’izéju MSH receptor ¥l
finsasauaniunniu wWwieatu ACTH Seiinaly
nszdulunineenlyd Jaazluisanisvinures O-MSH
(D’Mello et al,, 2016; Slominski et al., 2012)
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AW 1 nszvIumstiduavsidindiwaiiu (DHI= 5,6-dihydroxyindole; DHICA= 5,6-dihydroxyindole-2-

carboxylic acid ; TRP-1=tyrosinase related protein-1; TRP-2 = tyrosinase related protein-2)
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AsEUIUMSSudINIsELAsizieulydlnlstiuE

(Inhibition of tyrosinase transcription)

resveratrol, tretioin, retinol, retinaldehyde,

glucccosamine

Asduganisvinauveaeubodlnlsdua

(Tyrosinease inhibition)

hydroquinone, arbutin, azelaic acid, kojic acid,
ellagic acid, resveratrol, oxyresveratrol, vitamin C,

mulberoside F

ASLIINTHAAYARN IS

(Epidermal turnover accelerant)

thioctic acid, retinoids, lactic acid, glycolic acid,

salicylic acid, liquiritin

Asdugansvugasantuley

(Suppressing of melanosome transfer)

linoleic acid, N-nicotinoyl dopamine, niacinamide,

soy milk

AN5EUEINTLUIUNITONLEU

(Anti-inflammatory)

niacinamide, soy milk

NSANTUDYLADATE

(Free radical trapping agents)

vitamin C, vitamin E, tropical steroids,

glycyrrhetinic acid
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(Tyrosinase inhibitors in melanogenesis as

whitening agents)

arsfudneuleflnlsdiua (Buldisans
Fuangrinagarsinulusssuiadeonaduans
lungulndnuea warlauesd lnalaled meslu
AnaIRER NIAATUBNTAN nInludu AuTTY afadu
Tulwme3au leluauiu aufvansiueyyadassiiog
TusUimiuduayiondiud Tumeduad aravdiiingln
nsudaiioraduldisinsuduouleiuuuiunduld
wiiAuasdu (competitive inhibition) tagastinlduastu
(non-competitive inhibition) Tufudnualasedis
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diphenolase 3whlasmanigniunlfiduasyae
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wanesUku fegvansiinbiRavandunidnuas

Judiflen (Sarkar, Chugh & Gare, 2016) léun

1. 915yfu (arbutin) Fadusyiusveslalag
Aluuluguves glycosylated afnugnlaainiiy taun
WASULUDSS Ugluass 111and uavgnuns Jgnsduds
nszvaunsasalledlaeluduiueuledinlsdiua
aunsadudilaiatunsuljisenisiunylensend
TAlnlsdunazUjisereondnduvadioa-laul
nsdugueuledidusuuntsiutaziunauls Famne
= G Y A Y v vyvo ¢ a ]
feanstudilassadndniuladuieuledesausinusa

= a % v o = - T
Wesnniilassadandne o Aulvlsdusaduduawmsm
v83UfA5e1 wiesydueddilaiinasnenisnansia
mRNA vaslusiunaegila wanainldanuin
s a v ¥ U I3 ] b4
p15yAudaluiunsdaasizriwailuloy Iagvinli
nsviauveseuleysl DHICA polymerase anasau
Lanunsaadraaluleuld wazvsmanuiensydiu
uldlundadueiiivisseindnulaondeias
| a 4 ! al o Y a A
Wuiiwdeeninlalaseiluy lnfAnnisseaieifies
1pn11 (Ebanks, Wickett & Boissy, 2009) uanainil
v aw oo s a @ 9 v & o s
faanAdenihersyfuindaassvlvalidueyius

vee13yAueglusy deoxyarbutin lagie1iinia
a = v ¥ =
foand (deoxysugar) IfnuUadlasaianiuaiives
915yAu YU ST TRl ulA e
wazeiiindunssanmlunisiuiveuledinlsgiua
1a@du (Solano et al., 2006)

2. nsaladn (kojic acid) Wuwuunualad
ﬁlﬁmm%@swmju Acetobacter, Aspergillus Wag
Penicillium Taensaladnazluduiupedesiiuiin
evesneulwl yhildeuluingnrham Sudinaida
UfAseumInwelsiedu (tautomerization) 1Wasy
Taunlasuluiu DHICA Inedulvajnsnladngni Ly
Tuns$nwniings wardalmudseiivaulasadves
Iﬂ%mﬁaLﬁuﬂszﬁm%mwﬂ’lschuﬁmﬂal,t,axaaﬂqm%“i,u
A33nwIANRAUNAN SRl ag 19 TlusEANS AN
(Kim et al., 2002; Ebanks, Wickett & Boissy, 2009)

3. asngulndfiusauazwarluoes dudu
fnsufuihanslunguiifiqrsunissnau sulasa
Auenyadase wavAuuzsa (Solano et al., 2006)
nuITenatsunuIImalIuediaNaIN Tty
nsindueyyadassliilusgsfuazdiaunsaduiv
Tanglulassadiswosumlaeulesd (metalloenzyme)
fugiansld Feildanslunquiliniuannsaly
nsannisadadindannnisdufueulelinlstiua
Tnenss esarnlassanavesnailiuess iy
woayh-Als vide 3-lansend Beillassadrsndnodumny
lalgnsondniaves DOPA Fuinlvidumeuiesia
(Ebanks, Wickett & Boissy, 2009)
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uzNee gnvdn el wesve usen WOudu wlue
g lamALazNd8103NInoylung uUeLUss

a o A I a ¢ al
91n91TenuINsnguillulsemalnefivssloyun
pannaglidagluninuassluasuseme

NUOUNIDNALUDSS

wioundealuess (mulberry) fdanis
WenAansin Morus alba Linn. \uiivayulngied
Moraceae emsunmdunulnegnliuendu e
Urgedunazle misuwdunraswesansussnaunmaail
lusssuvranateviin 819 Inanusa Loarases
Walauess uazanaduess Feamnsanuldiily
Tu wa uazsInvemtou 91nT18a1wRefugns
maundyinervewsiey wuin Sgnslunisiiude
WUATILTE AUNITENLEY AUDUNADBATE ARTEAY
Tesfunazsesuinmaluden Wudy (Chan, Lye &
Wong, 2016; Zafar et al,, 2013) ?l’]i@@ﬂi]%éVlN
FanmimulumisunasiinaaudRmaeiiithmila fe
ffawweslslest 1o (mulberroside A) 1uansiioglugy
voslnalalenvesafalu (glycosylated stillbene)
fimsnugrsmandyingmuiiannsadulda g
auyadase fAuweuleilnlsBiua wazdunisdnauld
(Wei et al., 2016; Wang et al,, 2011; Park et al,,
2011; Qiu et al., 1996)

a139nngunisfinvldlunyoufie ads
naulansendafialu (hydroxystilbene) dulaun
\5ALI03INTBA (resveratrol) kALORNTIIANIDIINTEA
(oxyresveratrol) Gaifuansfinulusiuiduiieniu
(Bernard & Berthon, 2000) wu3nilaauasidilunisi
Inls@uauaznszuiunisastndadmaiiu (Lee,
et al, 2014) Femniawilinlewduiiaulouas
gﬂﬁwmﬁﬂmﬁ”’qé’mmﬂ‘ﬂizﬂaumaLﬂ:ﬁLLaxqw‘émq
FanIABN15aNAaITAIAYINNNAIY 9 dIUVDI
Auvaiau
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pandisaiesinsea Wudiuezlnalay
(aglycone) vassTaruaslsladie wuldndlusinuagly
welusin (374.6+4.1 pg/g) sxfivsuaanselng
qmdnﬁwﬂﬂu (144.5+1.6 ug/g) HTILINUNUIN
gandisaasmseadianalaainsinny sudae
wyuealiudusegay 60 lnaUsuins sovasnanan
mmmﬂﬁmﬁqam’%ﬁaLﬁauﬁ’um'ﬁiﬁi’fﬁaﬁwazma
wYnUpakazieUeaTiAIT It A 9 LLazgﬂﬁQWé
fudaoulesfivlsfiualdaean (Zhou et al, 2013;
Lee et al.,, 2002) n15398v849 Kim et al. (2010)
Wueendisanesmseaiinududu 2.5 lulaslua
nodns fataldainsinndsuslufiviiazane
LOVUBAAINITOA1UN1TNIuve s InlsTLuals
gen WwRednuiun1sITeved Lee et al. (2002)
Tdwmuealdudusesay 85 lagusuins lunsana
snmeuLazvaaougnseulnlsTiua wuiadlen C,,
Wity 68.3 pg/ml leatnsinuieudiseniuea
dutudesar 96 Ineusunns Sgnsdnulnlsdua laed
AN C, WINAU 75.37+1.91 ug/ml (Faizatun et al., 2017)
yonanilfailsnaudde wuineendisaliesmsea
au1saaunsnuveeuledlnlsiualauinna
nsaladnda 32 i1 Fadl IC,, WINAU 1.2 UM

isaiesmsea Wuaslensendafatulungy
Wndfluea awnsaannisadradindldlaeaiuaunis
nemsviaBuTeUANMIa Ty Sudannsuansean
289 MRNA vauouleyl InlsFiua, TRP-1, MITF uay
DCT Tuwalulesd uazdedudinisuansonnves
mitf gene WALNITY1191UYB tyrosinase promoter
idlenaaeulu B16 mouse melanoma cells uay
Hagtiusinisthanslunaslundadusiniesdionadile
\uanstesiusede3-U (Uv-8) Fuduminszduliiia
nsasradediuanfiuvesilanila (Lee et al, 2014)

LIANNTUNLASIAS19UD A TFLIDTINTDAAY
2ONTLIAIDIINDALAT VLLNUINTATIAS1NWATIVD S
LA INTOALALYDBNTLTALIDI1aNTBa USLNBUALE
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auanunsalunistudaeuledinlstuaduatiann
dlevnsvaaesuiouiisuanuaiunsaluniséiu
Tls@uanuinfiaududuviady 100 lulaslua
Reans sandisanesmseadiunsadudilnlssiuale
¥ouaz 97 sanesanseadudsladovas 64 ey
Funsaladnianunsasudaladesay 77 (Kim et al.,
2011; Kim et al., 2002; Shin et al., 1998)

ludhuveslumisuiesniiansdatvesisludion
(mulberoside F; moracin M-6, 39—di—O—B—D—
slucopyranoside) wuinignaulvlsdualdiguiy
Tnefiguiannninaalainds 4.5 wih uasfinrududu
100 meg/ml anansadedudaouled dopaoxidase
laSeway 51.6 wasdl IC_ Wiy 0.29 mg/ml (Lee,
etal, 2002) tloshonnasiRvnadiaiinazindine,
ffvemiou Twanddiifiudidnanmiiosindou
9 9 YemdeunAnwuariaudusmaienuie
HARSINETUFVNIN
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ugil1i¥on19inermiansan Antidesma
puncticulatum Miq. (%aﬁaﬂ‘iwﬂﬂﬂﬁam§Antidesma
bunius var. thwaitesianum (Mull.Arg.) Trimen,
Antidesma thwaitesianum MUll.Arg. 5@6&4114%‘1??
wednuuzvinteu (Phyllanthaceae) (Yingngam,
Monschein & Brantner, 2016) Naml,ﬂhqmzﬁmi
woulsleenilu (anthocyanin) Faduansfidddaauns
ety anslunguueulsleeniiu laun cyanidin-3-
sophoroside, delphinin-3-sambubioside &g
pelargonidin-3-malonyl glucoside miﬂq'm‘iﬁ
qusunIsineLuueznenlnda (anti-apoptosis),
AUNITONLEUYDLENTIFALITAa (Puangpronpitag
et al., 2011) f1ueyyadase (Nuengchamnong
& Ingkaninan, 2010) Fudaeuled O(-glucosidase
(Lawag et al., 2012) 31n57897UNWUI1 Delphinidin-3-
sambubioside-5-rhamnoside Wag delphinidin

Tunzinarursadudalnlsdwale Weviinisdne

FAUAIENSVBINITOULINUIN LHUBAINULIUT UV

max

(310 5.41 U 1T 4.83 U) usie1 K laiasunuas
(16.73 mM) Feagdladn arsdsnaradudadues

ansafmdiiuTu Apusasgaveneuley (V) ana

oulasllnlsdiuanuuluudsiuviin non-competitive
(Yingngam, Monschein & Brantner, 2016) uaﬂﬁnﬂ‘ﬁ
Fanudn den IC_ wiafu 0.6540.03 meg/ml e
\uiunsaladndaduasunsgiuden IC,, Wit
0.029+0.005 me/mL Tafiqniuinndt 22.41 wirwes
AN5anANLLLN
HitnuATeiusugrssudinisasauaniiy
yosasweulsloeniuainUssmamnvaianyinaes
asafniuiaueulsleetiiugs (anthocyanin rich
fraction; AN-SLP) fiafauenldainudafiafudsy
(Liriope platyphylla) #ifidenseuiunisasiauanfiu
Tnevihnsnaaesisluasanaass (in vitro) Laviioide
UANINNY (ex vivo) lagldiaa B16 melanoma
cell tyrosinase 1Juluiatiio@nwininuaiunse
Tunisdunisdaasiziwardusasdudwoula
Tnls@ua wula lennaeuiwadsasaisaiadiil
woulslogniiugs laun delphinidin-3-O-glucoside,
delphinidin-3-O-rutinoside, petunidin-3-O-
rutinoside wag malvidin-3-O-rutinoside fuavinls
nsihauveteulsianasauliasnsoadranariule
widlddnalududanisifauifseeendndulagnss
Tnefirnududu 50 lulasnsusefiaddnsvesansadn
anunsadudanszuiumsiinwanduldZesay 53.2
FafiquisnnninensyAunaznnlain 0.7 wi (Govay
36.5) wazdsliuiiviewad vonaniidedudans
auvedeulesineari-nglading (-glucosidase)
Josfumaiinufiselnala@iatu (slycosylation) ves
wuledlnls@iug vlalnlsdualuatos ldawisa
a$rnuanduiiievudslusuuailuleuld (Choung
et al, 2013) demniforasidumguaniaivils
finnsunenansadaifueulsloenduuldlunswmu
f3uitefvILaranseenNDInan
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UzYUUau

ngvmUau (Phyllanthus emblica Linn.)
A A & ! . o &
f%8138n121U71 Indian gooseberry 138 Amla \Uu
= s . A a s
wyayulnsluied Euphorbiaceae ainandians
W84 Emblica officinalis Gaertn. wguteudu
ligusunanlunnwulanudiuganssunlvlueds
wasoulazUuawnluvludszmalne lussinsunng
wnlve naanuazrawisvezrulouiiassnaaudu
gl nau wile azaruiauve drululdudnusu
wazkAoINIsAIlsuMaes Oa Sndn1915uLin
AULNAUTN¥I9INIHIUIN Fauzvudausianseangmns
NUFININNEAYraesln UaNAINTNAUTUTO
nsauearaidn (ascorbic acid) FalluTuraugalu
1% v = o v A & & 1
nanzv1utonual dullansdrrgymdulsslovusne
4NN 81U @13NFULNULN ANINGULEARIARER
nulaluna a1snguivuduses (benzenoids),
Wslulaielay (furanoloatones) ansnqulaimnasiiu
warlasmesiiu (diterpenes and triterpenes),
Walauesd (flavonoids), aLmesea (sterols), ANTTY
A1slulalnsm (Dasaroju & Gottumukkala, 2014)
a150engnan1etinnlungvudeulinuaudily
maduansiueuyadase Suganisinnuveseuled
Aoaandlug (collagenase) waylnls@iua J99avan
N139NYIa1eveItURINTe FusIey HauliiI
nTeAuUN1TasIlnIARaaAuLaEDAaRUTENas
nsasallaeiants ansadnanuzuteoniuTuna
Indflueauazrailiuegsasdelinalududsoule
a = = ¢
ApaaIdluaLazdaana (elatase) Jalutoules
P v ) ' = =
MneIvesRunIstovaatslUsiuasaaIlauLazdan
afu FaminAsaataugnyaIeuIndIuIEinli
Weageimiagnianglivinanuguiuiagiises
(Pientaweeratch, Panapisal & Tansirikongkol, 2016;
Joseph et al. 2013; Takashi et al., 2008)

hydrolysable tannins Lﬂuaﬂiaaﬂqm‘émq
Fanmiiddasnufinfildanansatnusuuteuuasle
Suaudiealundndaeigunin hydrolysable tannins
Juanslunquindituea Uszneusie emblicanin-A,

NTANTITIMINMINANENE BB AR WeT e
atfuAnenmansuazinalulag

17 12 atuf 2 dszainau NoENAN-GIAN 2561

emblicanin-B, pedunculagin, punigluconin (Fuijii,
et al,, 2008) a1smarfignihundudiunanluniy

a

e lihnnuarveasde wasamtuasurullg
Fifldrunauarsatauzaudoufinnududuiosas
0.5-1.0 lngunaneu3u1ns (Homklob, 2010) dnaln
nsfudanisadrauandulaedudinisiiuves

Inls@ua

ansaftruzatendinuautRsudinsyuiums
Fuarzimaniuldvaenaln Toud dudaeuled
st lliAnUAR s eenTndu uazdudueulsd
wesoandina liliiddsulavluilulaualasu uae
fuduneseandinalutuneunisiddeulalonsond
dulnauazlalensenddulnanisuenddnludumaniu
wennilfaiguslunisianndn Jeatuldlingn
gneendlad (Chaudhuri, Lascu & Puccetti, 2007)

Snifovianzvmdougauludieinniug 3
Pretestuimildlilignyhanesessdyitaduaiveg
SUENm'ﬁLﬁmﬂnzaaﬂ%mﬁWaLmaLLaza%aﬁaizﬁy’q
ROS uag RNS saufislumineanlad Sedgiie (UVA)
Wudinsedunisadruuariuniunszuiunisiin
oyyadasy Inndudezvimiimiduarsiidnoyya
dasy (JusliBidnnseunnoyyadass ieteaiu
Ll Berfuimadiivuiinvilagnyhans Suss secondary
messenger MnseduliAnnisairamadiu uonan
Induddanunsalvduivlanereuesvedlnlstiua
iodesfulaliiAnnisindweslawdudumaiu
(Ebanks, Wickett & Boissy, 2009) 31nn15ANEN
WU IeTugUsua 7.5-120 lulasluasiedng
ansadudanszuiunsaadieduaniy Tneduds
msvhaueneulusingaziaa Sudimaiineuyadasy
fiAnnnsadyiie sudimehaudenisuanseanyes
oulgyilunineanlenduwma (eNOS wag iINOS) il
Frmeaislusinesnledanasdeiinaviliuiunm
wandufianasdoivuiy waginnfiuddagaeli
NSANUBYYADATEYRULAR G361 human melanoma
a"ﬁu (Panich et al., 2011)




[

a v 1 | a 7 o
YanNRTINUIEsUsEN UL ANy
saufulunsudinisasrauaniu ewn nsaknaana
° v a o v v o &1 a
gy mduarsdagulidueuled inlsdiua
lunsgneandladunulnlsdu drelasaasnawensa
wnadailanuweafanenauisanaeamasiueulal
ladalunganisyitauveseuleyd diunsausaanin
a v o U W oot
fnalnnisdudseulmlaonisiuiuasuilasTeaunsa
ann1svinauvewauleiils uenanniinalududs
AswUsFvatuanluledwazn1sdwasiziiuanty
= o v = o 1 % a Q(
e lidnis@nwinisineusiuiuuuuLasugns
S¥UINENTANANEVINY N INNTUTLATNTALAIN
Tun1sdudanisasrauardunazdrunduaisiive
Hav1luLAIe9d1979 (Wangkananona et al., 2017;
Bhandari & Kamdod, 2012; Draelos et al., 2010;
Ozer, Mutlu & Kivcak, 2007)

EN A RN

uzew (mayom) Sdeiveneans Phyllanthus
acidus (L.) Skeels 8¢/lua3d Euphorbiaceae fioisen
wlu3a Star gooseberry Fones Phyllanthus
distichus MUlLArg., Cicca acida Merr., Cicca disticha L.,
Averrhoa acida L. Namauﬁqwéﬁmmum Juensyue
Tussilneldsinudld Snunlseiomls Yundeads

=

Audu drluthunduuidu wild #in 8andla 1Wden
Sy FuthAuudldviuszg a1seangninisdanim
Fwuluyzey wu lunaduwnudy 3adud Tusind
beta-amyrin, phyllanthol wnuilu elUdu nsaunadna
TurAfeuenmieainueesazignsfu £.coli uay
Propionibacterium acnes Wa3 89NUIN@NTANAIN
uruiloafadsioniueaiinuaunsalunisduds
Inls@ualasosas 42.92+3.85 wi119gteanin
nsAlAIN (S8ay 93.38+1.63) LAAINITUIIBVD
Chatatikun and Chiabchalard (2017) ladin1sAatden
fiv 14 viia wuhansatnnuzendigrddulvlsdiua
9891190 Rhinacanthus nasutus (L.) Kurz

1

(Sp8ay 64.68+5.46) wag Ardisia Elliptica Thunb.

[

(Souay 49.54+1.23) \lasaniluTunuiluedings uaz

a

U Q‘y ¥ vV
galgnidueuyadaseadneie (Sevay 94.17) uay
lunandndaeiinsesdronasainugeugninunly

' o w A A a £
Wuduusenevddgluayiiefnvilaeiasugns

flunganlsleu (Chatatikun & Chiabchalard, 2017)

usnanitvasEpalesivedlneiing i &l
fivwesiriindudniinuasoongydmedanmdiaindn
thasiinalnlunsanviedudnsyuunistadunsed
wanduvndnisAnwudfianis 19y gnvi Jambolan
plum; FoInermans Syzyeium cumini (L.) Skeels
oglursd Myrtaceae) fiansuunuelasivyiegiinddry
findne 9 fumdeunazuzii laun weulsleendu, nan
waaandn, loluasiefu (isoquercetin), wANLBTDA
(kaemferol), uagluw@u (myrecetin) woan1aoun
wanluleyl (jambosine) waglnalaleauanluaumnse
woumAaay (glycoside jambolin or antimellin)
(Ayyanar & Subash-Babu, 2012) Imﬂﬁ’sublmgmimé'lﬁl
sxfignilunisdueyyadass uazenvazignsly
Asdfudanisineuveseuledinlsdualdiguiy
metforadusuansdunisduaiimaseiiothans
nsssuaNldUselovilundndudiguarnaly
Tuouan

unagy

Hagtiuanseanginsannluionguivess
Inegniaun@nyidewasthanlduselovdlunindun
Favmduauann Tefinalnnsdudasaniumanenaln
ansfinuldfivnguiuesiine loun Sfaweslslad Lo,
\3ELI99IM508, DaNTLTAI9IIVMTen, Leulsleenily,
lalasladunuiiy, Ianliug nsnueaa1dn wagnInwnaga
fnuantilunisdiunisianuveseuledindiua
Tnsduiuieulasifivinanssielasaiieidume
Wwas fudamsuansoanuestuiivmiifiasroule
fAedeaiunszuunisduaneiaaniy ud
msé’uégaﬂszmuﬂmﬁma%aﬁaix FohlsRomeand

[ o

gnihananldlundasaeivilviannidudiuuenn uag
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Jufudinmainesesdrensuaznindoeiguainsien

& a a

PIAAITITURN @SB NUBlaANFendNanu5e

q U

EAU HERITAGE JOURNAL |

Science and Technology Vol. 12 No. 2 May-August 2018




annszuaunsadaded suludsnsthuienssuvie dediuyaaibifundndasinisdionswazndnsioe
wialulagunldlunisasinsuieiesdrensifiansty  avamseluluouien
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4 &>

References

Ayyanar, M., & Subash-Babu, P. (2012). Syzygium cumini (L.) skeels: A review of its phytochemical

constituents and traditional uses. Asian Pacific journal of tropical biomedicine, 2(3), 240-246.

Bae-Harboe, Y. S. C.,, & Park, H. Y. (2012). Tyrosinase: A central regulatory protein for cutaneous
pigmentation. Journal of Investigative Dermatology, 132(12), 2678-2680.

Bernard, P., & Berthon, J. Y. (2000). Resveratrol: An original mechanism on tyrosinase inhibition.

International Journal of Cosmetic Science, 22(3), 219-226.

Bhandari, P., & Kamdod, M. (2012). Emblica officinalis (Amla): A review of potential therapeutic

applications. International Journal of Green Pharmacy, 6(4), 257-269.

Chan, E. W. C,, Lye, P. Y., & Wong, S. K. (2016). Phytochemistry, pharmacology, and clinical trials of
Morus alba. Chinese Journal of Natural Medicines, 14(1), 17-30.

Chatatikun, M., & Chiabchalard, A. (2017). Thai plants with high antioxidant levels, free radical
scavenging activity, anti-tyrosinase and anti-collagenase activity. BMC Complementary and
Alternative Medicine, 17(1), 487.

Chaudhuri, R., Lascu, Z., & Puccetti, G. (2007). Inhibitory effects of Phyllanthus emblica tannins on

melanin synthesis. Cosmetics and Toiletries, 122(2), 73-80.

Choung, M. G., Hwang, Y. S., Kim, G. P., Ahn, K. G., Shim, H. S., Hong, S. B., & Lim, J. D. (2013).
Antimelanogenic effect and whitening of anthocyanin rich fraction from seeds of Liriope

platyphylla. Korean Journal of Medicinal Crop Science, 21(5), 361-371.

Dasaroju, S., & Gottumukkala, K. M. (2014). Current trends in the research of Emblica officinalis (Amla):
A pharmacological perspective. International Journal of Pharmaceutical Sciences Review and
Research, 24(2), 150-159.

D’Mello, S. A, Finlay, G. J., Baguley, B. C., & Askarian-Amiri, M. E. (2016). Signaling pathways in

melanogenesis. International Journal of Molecular Sciences, 17(7), 1144.

Draelos, Z. D., Yatskayer, M., Bhushan, P., Pillai, S., & Oresajo, C. (2010). Evaluation of a kojic acid,
emblica extract, and glycolic acid formulation compared with hydroquinone 4% for skin
lightening. Cutis, 86(3), 153-158.

o . L. R MIETATININMINENRE DAL T UL
U7 12 aifuf 2 dszaifiou WoeAN-BINAN 2561 | o Anenmaniuazmelulad




Ebanks, J. P., Wickett, R. R., & Boissy, R. E. (2009). Mechanisms regulating skin pigmentation:The rise
and fall of complexion coloration. International Journal of Molecular Sciences, 10(9),
4066-4087.

Fujii, T., Wakaizumi, M., Ikami, T., & Saito, M. (2008). Amla (Emblica officinalis Gaertn.) extract promotes
procollagen production and inhibits matrix metalloproteinase-1 in human skin fibroblasts.

Journal of Ethnopharmacology, 119(1), 53-57.

Grove, G. L., & Kligman, A. M. (1983). Age-associated changes in human epidermal cell renewal. Journal
of Gerontology, 38(2), 137-142.

Homklob, J. (2010). Free radical scavenging capacity, tyrosinase inhibition activity and total phenolics
content of ethyl acetate extracts from Indian gooseberry (Phyllanthus emblica L.) in Thailand.

The 48" Kasetsart University Annual Conference, Bangkok.

Joseph, N., Rao, M. P. B., Geevarughese, N. M., Pallaty, P. L., & Baliga, S. (2013). Amla (Emblica
officinalis Gaertn.) the Indian indigenous berry in skin care. In R. R. Watson & S. Zibadi (Eds.),
Bioactive dietary factors and plant extracts in dermatology nutrition and health. New York:

Springer Science.

Kim, J. K, Kim, M., Cho, S. G., Kim, M. K., Kim, S. W., & Lim, Y. H. (2010). Biotransformation of
mulberroside A from Morus alba results in enhancement of tyrosinase inhibition. Journal of
Industrial Microbiology & Biotechnology, 37(6), 631-637.

Kim, H. B., Kim, J. B., Kim, S. L., Koh, S. H., Seok, Y. S., Kim, Y. S., & Kang, P. D. (2011). Quantitative

analysis of resveratrol in mulberry leaves. Korean Journal of Crop Science, 56(1), 23-28.

Kim, Y. M., Yun, J, Lee, C. K,, Lee, H., Min, K. R., & Kim, Y. (2002). Oxyresveratrol and hydroxystilbene
compounds inhibitory effect on tyrosinase and mechanism of action. Journal of Biological
Chemistry, 277(18), 16340-16344.

Lawag, I. L., Aguinaldo, A. M., Naheed, S., & Mosihuzzaman, M. (2012). 0-Glucosidase inhibitory activity
of selected Philippine plants. Journal of Ethnopharmacology, 144(1), 217-219.

Lee, S. H., Choi, S. Y, Kim, H., Hwang, J. S., Lee, B. G., Gao, J. J., & Kim, S. Y. (2002). Mulberroside F
isolated from the leaves of Morus alba inhibits melanin biosynthesis. Biological and
Pharmaceutical Bulletin, 25(8), 1045-1048.

Lee, T. H., Seo, J. O., Baek, S. H., & Kim, S. Y. (2014). Inhibitory effects of resveratrol on melanin synthesis
in ultraviolet B-induced pigmentation in Guinea pig skin. Biomolecules & Therapeutics, 22(1),
35-40.

Niu, C., & Aisa, H. A. (2017). Upregulation of melanogenesis and tyrosinase activity: Potential agents
for Vitiligo. Molecules, 22(8), 1303.

EAU HERITAGE JOURNAL

Science and Technology Vol. 12 No. 2 May-August 2018




Nuengchamnong, N., & Ingkaninan, K. (2010). On-line HPLC-MS-DPPH assay for the analysis of phenolic
antioxidant compounds in fruit wine: Antidesma thwaitesianum Muell. Food Chemistry, 118(1),
147-152.

Ozer, O., Mutly, B., & Kivcak, B. (2007). Antityrosinase activity of some plant extracts and formulations
containing ellagic acid. Pharmaceutical biology, 45(6), 519-524.

Panich, U., Onkoksoong, T., Kongtaphan, K., Kasetsinsombat, K., Akarasereenont, P., & Wongkajornsilp, A.
(2011). Inhibition of UVA-mediated melanogenesis by ascorbic acid through modulation of

antioxidant defense and nitric oxide system. Archives of Pharmacal Research, 34(5), 811-820.

Park, K. T, Kim, J. K., Hwang, D., Yoo, Y., & Lim, Y. H. (2011). Inhibitory effect of mulberroside A and
its derivatives on melanogenesis induced by ultraviolet B irradiation. Food and Chemical
Toxicology, 49(12), 3038-3045.

Pientaweeratch, S., Panapisal, V., & Tansirikongkol, A. (2016). Antioxidant, anti-collagenase and
anti-elastase activities of Phyllanthus emblica, Manilkara zapota and Silymarin: An in vitro

comparative study for anti-aging applications. Pharmaceutical Biology, 54(9), 1865-1872.

Pillaiyar, T., Manickam, M., & Namasivayam, V. (2017). Skin whitening agents: Medicinal chemistry
perspective of tyrosinase inhibitors. Journal of Enzyme Inhibition and Medicinal Chemistry,
32(1), 403-425.

Puangpronpitag, D., Yongvanit, P., Boonsiri, P., Suttajit, M., Areejitranusorn, P., Na, H. K., & Surh, Y. J.
(2011). Molecular mechanism underlying anti-apoptotic and anti-inflammatory effects of
Mamao (Antidesma thwaitesianum Mull. Arg.) polyphenolics in human breast epithelial cells.
Food Chemistry, 127(4), 1450-1458.

Qiu, F., Komatsu, K. I., Saito, K. I., Kawasaki, K., Yao, X., & Kano, Y. (1996). Pharmacological properties
of traditional medicines. XXII. Pharmacokinetic study of mulberroside A and its metabolites
in rat. Biological and Pharmaceutical Bulletin, 19(11), 1463-1467.

Sarkar, R., Chugh, S., & Garg, V. K. (2012). Newer and upcoming therapies for melasma. /Indian Journal
of Dermatology, Venereology, and Leprology, 78(4), 417.

Shin, N. H., Ryu, S. Y., Choi, E. J., Kang, S. H., Chang, I. M., Min, K. R., & Kim, Y. (1998). Oxyresveratrol as
the potent inhibitor on dopa oxidase activity of mushroom tyrosinase. Biochemical and bio

physical research communications, 243(3), 801-803.

Slominski, A., Tobin, D. J., Shibahara, S., & Wortsman, J. (2012) Melanin pigmentation in mammalian
skin and its hormonal regulation. Physiological Reviews, 84(4), 1155-1228.

Solano, F., Briganti, S., Picardo, M., & Ghanem, G. (2006). Hypopigmenting agents: An updated review
on biological, chemical and clinical aspects. Piement Cell & Melanoma Research, 19(6),
550-571.

o . L. R MIETATININMINENRE DAL T UL
U7 12 aifuf 2 dszaifiou WoeAN-BINAN 2561 | o Anenmaniuazmelulad




Takashi, F., Wakaizumia, M., lkamib, T., & Saitoa, M. (2008). Amla (Emblica officinalis Gaertn.) extract
promotes procollagen production and inhibits matrix metalloproteinase-1 in human skin
fibroblasts. Journal of Ethnopharmacology, 119(1), 53-57.

Wang, Y. C., Wu, C., Chen, H., Zheng, Y., Xu, L., & Huang, X. Z. (2011). Antioxidant activities of
resveratrol, oxyresveratrol, esveratrol, mulberroside A from Cortex mori. Food Science, 32(15),
135-138.

Wangkananona, W., Phuaksamanb, C., Koobkokkruad, T., & Natakankitkul, S. (2017). Synergistic effects
of combined emblica extract, L-ascorbic acid, and kojic acid on tyrosinase inhibition.

24" Conference of the International Federation of Societies of Cosmetic Chemists, Seoul.

Wei, H., Zhu, J. J., Liu, X. Q., Feng, W. H., Wang, Z. M., & Yan, L. H. (2016). Review of bioactive
compounds from root barks of Morus plants (Sang-Bai-Pi) and their pharmacological effects.
Cogent Chemistry, 2(1), 1-16.

Yingngam, B., Monschein, M., & Brantner, A. H. (2016). Application of ultrasonic assisted extraction of
bioactive compounds from the fruits of Antidesma puncticulatum Mig. and evaluation of its

antityrosinase activity. Chiang Mai Journal of Science, 43(3), 519-534.

Zafar, M. S., Muhammad, F., Javed, I., Akhtar, M., Khalig, T., Aslam, B., & Zafar, H. (2013). White mulberry
(Morus alba): A brief phytochemical and pharmacological evaluations account. International
Journal of Agriculture and Biology, 15(3), 612-620.

Zhou, J., Li, S. X., Wang, W., Guo, X. Y., Lu, X. Y., Yan, X. P., & Cao, L. (2013). Variations in the levels of
mulberroside A, oxyresveratrol, and resveratrol in mulberries in different seasons and during
growth. Retrieved from https://www.hindawi.com/journals/tswj/2013/380692/

< &

g

EAU HERITAGE JOURNAL

Science and Technology Vol. 12 No. 2 May-August 2018






