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Controlled-release delivery and tyrosinase inhibitory activity

from nano-arbutin cream
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arbutin cream

Author Assistant Professor Dr. Wisanu Thongchai
Facuity Faculty of Science and Technology
Institute Pibulsongkram Rajabhat University
Year 2015
Keywords Controlled-release delivery, Tyrosinase inhibitory activity, Nano-arbutin
cream
Abstract

Arbutin is a natural extract isolated from Pyrus communis L. in addition to its outstanding
antioxidant and anti-tyrosinase activities. The purpose of this study was to develop and obtain
high encapsulating arbutin beads'with Ocimum canum Sims gum. The preparation of arbutin
bead was investigated by ionotropic gelation technique and to investigate the influence of
formulation composition on physical properties, encapsulate and release of beads. The
optimization, in vitro release and entrapment efficiency of beads were employed for
spectrophotometric method and HPLC system. Micellar liquid chromatographic mcthod for the
determination of arbutin were developed. The sample was extracted and then detemined by
HPLC using Nova-Pak Cyg 150x3.9 mm analytical column, Brij 35 (pH 7) as mobile phase, with
the flow rate of 1.0 mL/min and detected at 280 nm. Linear calibration curve was obtained over
the range 2-350 mg(L. The results showed that the optimized beads formulation could be
achieved by using 15% (w/w) arbutin, 0.2% w/w diginate, 4% (w/v) CaCl,, 1% Brij 35 and 4%
(w/v) CaCl, was 2:1 and Ocimum canum Sims gum:alginate was 0.25:1.0, respectively. The
entrapment efficiency was 62.87% by spectrophotometer at 280 nm. Controlled release of
arbutin beads was obtained over 9 h. The beads with Ocimum canum Sims gum are high
entrapment efficiency represents a promising delivery system of arbutin for anti-tyrosinase and

elastic skin.
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@159 1.1 Chemicals demonstrated in man and in animal models to cause depigmentation

Hydroquinone

Monobenzylether of hydroguinone

Monomethylether of hydroquinone (p-methoxyphenol or p~hydroxyanisole)
Monoethyiether of hydroquinone (p—ethoxyphenol)
p~tert-Butylphenol

p-tert-Butyicatechol

p~lIsopropylcatechol

p—Methylcatechol

p—Octylphenol

p—Nonylphenol

p—Phenylphenol

p~tert-Amylphenol

p-Cresol .

Mercaptoamines, such as N-(2-mercaptoethyl) ~dimethylamine hydrochloride (MEDA)
B—Mercqptoethylamine hydrochloride (MEA)

Physostigmine (eserine)

Diisopropy! fluorophosphate A

N,N',N''-triethylenethiophosphoramide (Thio-TEPA)
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A998 1.2 Severity of ochronosis

Grade

1 Fdint mof:ulor sooty pigrhentation V 35 \ 51.5

2 Distinct macular stippling/small papules | 24 35.3

3 Dark deposits and papules 7 10.3

4 Colloid milia (I mm and greater) . 2 29

5 Keloid-like nodules/cysts 0 0.0
Total 68 100.0
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wausudla ua:waﬁqqnﬁmﬁrﬂmqméw an\n Pyrus ussuriensis WRe Pyrus ovoidea (A A
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affdaaaisasane 10%  nsadadn ainsdefnenues WBuamarainieassBan uid
n989 Yensarae il mnsadasasaratasgy 0.1 uadnealelalnd (1 AaRfns
1849 0.1 upfupalalalnd axvinfu 0.013 N3N 1eeedyiv)

Brallovskaya uasAmes (1976) AimsimiBunmendyin anfrayuinsdiaeddanin
slaumd Tnevhansaieilininffedussssaesaestinnaudinijidevdadan
sravanslndendama Ausufior 9.3 Fusrazasusslulonuiaidama smioin
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qﬂm‘mumﬁﬂmuﬂ%ﬂﬁuqaqﬂﬁ 540 WIluHAS '

Buhl uazAmiz (1991) TimsdwsasiBinuendyfuenfeiantiduingaudae
ARauintnslnum? TnevinBitnufide ddniunes Ce(v)-arbutin iu Ce(lh-arbutin unzTH
vinlfjidesindiaeansazane amenazo i Aouiumsazaedild wdnihludasimsganiu
urefirenandugegal 655 ulumims Aoy 3.5

Zhang umzAmz (1987) WvinmsdimsoiBnaetiydu TuRvayuingdu P
calliantha TneAgTassnnnsiRau T developing solvent AB i3asBnsm v uaauazin
Tusmsdaman 20:3.427 TastBinas Tunmsuenans asnsdnfesuaagifiaaueaiu
720 s |

Sticher uAzARME (1979) TivinnsAlasasiAnmendydu udasrdyfu-Talaseilu
uaclalasedlun Tulundadised Ty Arctostaphylos alpina, Aretostaphylos Uva-ursi,
Bergenia crassifolia, Calluna vulgans Wae Vacc:nlum vitis-idaea TaeAatasuninsnsrRenanan
Au3T0uLge EAadand Bondapak C18  F— qgmﬂmaﬂuﬁﬁﬂmmuﬂaua"mfu
finsdaunan 10:90 Taeu3ums.

KrauS uas Stahl (1979) TvinmsArssiBimuendydu uszuidaadyiu lawid
Tﬁsu'lTnns'lﬁ'nmmmmsinu.qa Témadind Nudeosil €18 Tunsusnans dgnimedenfhiin
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UWRSATINENIARN 288 wiumsA LA iEdyRu

Sun wavAtiz (1997) TMiiasnziudunoasendyfin ifrasulng vaccinium vitis-
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VEANATRNITONZG

Huang WazAmiz (2001) Uiasziudunaerfyiulasdsiasuninnaifresmnan
aussanuzge husdasdanstieadn  00s-c18 Twnnsuenans  Agaaedendidy
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u%mmﬁ'lqnﬁmwi'a‘fﬁ (limit of detection, LOD) uazﬂ%mmcﬁﬂqnﬂmu%mm
& (limit of quantitative, LOQ)
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2NN91 10 S.D. A LOD aemfiannAn SN (signal to noise ratio) TasiBaufisussning
aaA i3IBS blank Anfluasiufs 2:1 wie 3:1

ATHIRNITLIITA (selectivity w3 specificity)
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inousifleansy USP 26 Amualdl %R.SD. dianndn 2 wladindn 5 A uaz %R.S.D. ANt
2 T8 ledndrin 6 Afeul dauflans Aa Armasalunsusnlasnismisn resolution
(R) WAY tailing factor (T) USP finiumeAn R Gitisandn 2-3

maisudfanasg

dunstinsimrinedasiatinmsgmituamadeitgnRaniliuia Tnatianas
uaziuRDuIBAT Mg IR witidanteflisndisenisdmsneitunismBinaudain
nswisufeunafilifuasfansuduunimidatdansdunniufiaomunranndiad

A [ [ o 3
smsgittaguiaievinnaiannely



-12-

aquszaidn1sRNETINY
TaguszaedeainisAnen
Wewannuazsdengasiniiuniuerfiyfiuady
Lﬁﬂwmﬂumiuaﬂudaammﬁu@qnu'inﬂnuﬂua‘s‘uua:wnaaquéé’uﬁ"q onliin
TstmaTuruamnnsaiwatiuessdfn
WeArrsiBunnefyusnilasimnlueds foemelaligad$aninlas
winnsfidiumevannmebdadszanarsanalafinszifduiaeiy

Aundon

Uszlpmifetdsusnsiine BanquijussniaBaseynd

BaasugAans

UsztnmusunsmiawiAienemads uremainessataciiniutingedy
wBnFTiAsaadaens uasiinsne itiRsauAsILLLEEN UstrnmuaansanRnndndont
idnsdnanaituliusAenilietneendeua: Wik nnfignéias

(Badonn

Usrrnmuuazmissemdineg Wivtayadesiudefugridudaanlalnlstug
pefUsznaurBIgIsdIRgMBInnssa1sainsngnat® uazdfinastiasisidan
malulagazanfincaiaeniege iansadniedatiuszndnguin yinrnaeviastiu
"Wndrin1anaadg Ussrmu uazdeduasasfudlnalunislssamuanndandlatunig
ﬁ’mmqmmwua:m’mﬂaﬂmﬁmmwﬁmﬁm-ﬁmémﬁqawummsaﬁmqﬂmﬁ fuiin
umnatunsiamwaRioinely Hidutioyafugmdmiunsase WaWannU3uge uae
Ttayadaesiu a¥rwmudinudoitugum Tanyinti Wapudanilatuntsirindadio
gua ey i lfunnsguaina fiufleansy Windadigausanflaunmsdienen
maluladgindnuasqumu WnaemArmafidRuiviasisenduidassinnissegtn

LAULIANTOUHITA

TAUITATRINSANETISY
amAdefvmuanisiuslemisnasarafianfeidgridudaeninlinltue

umuounnsanmadueesiiRe Wud anfydu



-13-

Anuuazimunnisedemnurdsfildunanesisndyfiu uar Anvnalanyses
aruanaraugitufielelnlstua houaunsaiadindesanafue i samin
Ainsiudnnnendyduenidiadauilusiu fumeafalasuainnsftsaansaanssausg
duvmnmeefiazerndedufastuiwanden usrarsddgfluanuaziinaei il
gwsminnssyndtidasduniuisnsdaiorimesmdiniuedssdiersadfg de

maiUlus sl Wenauminmaidinanaed ussnndonlisugunwdug ssly



unit 2

nquijuszinindle

nqufraslanninnsioounainussausge

TasunInnsfiivitusnasdusznaurasansnanlneafariuunndneeinis
neratraInsisznauswing 2 dgme As dgnana uazigmemafiewit Tasntnns®
VEIUNRTANTIOUTG {HumefafilidnssiansiatnimegunmitrssfuanBum
Ansed Bsaaetwsrgniadnlutudoumnneding f‘:’gmﬂ;ﬂ%ﬂuﬁ%ﬁmﬁﬂﬁmmsﬁqu
TugarednTlnsanduussdinanniin ssussnauusaziezgngaduuasgnintingaaaniy
nnEgeduuuaynAfiussqegturednd aralssnaussiiminsraneegsndnignia Aaft
uazignimafewd %'q":’gmﬂmﬁ‘ﬂuﬁq:ﬁfnmsﬁ’cﬂziwﬁﬂﬂnmmnﬁﬂﬁ’uﬁtﬁﬂtﬁq"jm‘%‘m
#9999 uazq:dqﬁ’tytgﬂmoiﬂTﬂﬁm%mﬂ’uﬁnﬁ’mty1qutu§ﬂuﬁ’tyty'lmﬂﬂnmfujﬂTﬂsmTw
unsn  ARnsusndasmeilalasinnsfusamaranssonrge  amnanuistasaanidy
[N IRy muﬁﬁmmé’gmnmﬁﬁ?i‘fﬁﬁ’qﬁ

Absorption HPLC wiaRatiftipmansfifiuaymarasufediigngu uasiifuRonnn uu
FAn1an Win axgitun eitduRadidasts u wyj silanol fagunfuAcnesdaniiea uasil a3
mﬁﬂuﬁtﬂuﬁ’qv'ha:mﬂﬁﬁqmﬂuﬁ’ﬁﬁ"’ouoiﬂﬂmwiv’cw doluftanmiandnnisugnansiy
aunsRigumsfBenfisneiusoninms fufuafliednesipnianed

lon exchmge chomatogaphy mnﬂﬂﬂfhmuiqﬁﬁjwimﬂufi’gnﬂﬂmﬁ Unfaziu
waniaBu  (resi)  #iinylasaudsagfaeiuszniaed  Taealutiipnimedeudiiiy
AIazainnNe S §QUi:nﬂuﬁQHtmﬁmﬂﬂﬂﬂuﬁﬂﬂi:ﬁmqiwﬁ'umjﬁﬂ;iuuﬂwmimmﬂ
ﬁ‘u‘i‘i‘{ﬂfﬁﬂﬂﬂ%&fﬂtﬂﬂtﬂéﬂl&ﬁﬁﬂﬂ‘i:@"’lmﬂﬂuﬁufﬂﬂﬂuﬁﬁﬂdﬂ’ﬁI.I.f:lﬂ unzazsmiumiing
unRasdnludnuoiiuglaseu WavinliuszqionunegTuanaranga nsuteiiuiu
sewinlaaauflagiuasazaeiuadinesloneu WadhpsauasasiumiifilszquuRas
Bussiinaintifianisianmsti dmmuamnsusniuiuriareasdu madiunsa-wa uas
ApusreslasauasigniALAdeud

Molecular exclusion HPLC (gel pemeation w3a filtration) mﬂﬂﬂﬁ’mﬁ’ﬂmmuﬁndﬂwm
dminTuans  uazmde ﬂmmmTumqﬂﬁqzqntﬁﬂﬂ?ﬁuw%mujwiunmﬁ'ﬂqﬁusquu
nadinl nflsrsargnmiseWeghmednimads bituegifumnemedduanaiafteuiy

PAGNNTBITAA TS99 IHABRNT Tutaqatﬁnﬂ’rm‘:‘n%:ﬁmﬁﬁﬂ?ugﬁtﬁnTutaqmmﬂ



-15-

nmw"mTﬁtum:n'Ndqwum;w1u‘nmmsﬁUiiﬁfuﬂaﬁuﬁtﬁqﬁu dmiuluansitiivinn
nggrnazhismsmednusmgngals dndiluanafiimnatnfasdeuiissnanaeding
fiaw medlalnzandmiuuenasfifioabuanage

Partition HPLC aRAlsdemdnmsfluansrssssUssnsunszaedassnindy
anaiasesfibiazaedudadeaii mairasssksadansinyasmsafilanmiasiteiu
3N frignianaitilda (polar) srdpadantiigmandanibinie dmiumassnauiiita

sqninagiuignansiiagtouiu Al A normal-phase liquid chromatography usitinig
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N = [tR/W]

N = number of theoretical plates
T = retention time ¥ENR17
w = ArEnfremasiniiduniesinmigeiidmue

a = ARITNALARNMSTARINNANeasfin (tangent = 16)
URTATIHGITBANSAUARZINAR IUAD AN fammnsndsuiisulszingnmeea

AR A Giinial Taed

H=L/N
de L = dumeugmorssrednd diminuduiadwns

nmzmsqﬁmmmﬁfﬁtﬂu&'ﬂmnm‘auﬁ
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ninafindualiisanarsnanszninlndenlalilansumeaadulalodealolnsion
veawn WewdsnasaeaioudninluinAfiesianides pH meter ufnusufiesninagy
Faanafifiewsine My udnitlunessuluedadlasninsResansmussonzge Tnems
drarsaratsnmagmoiandtudn udatinsinadll uafanmnudndunss
Freazaeininefuasfiosfmnzanfigalnugenda retention foctor AR TRuAL
dnuouzrneindily

AnunlszAvdnmessininaraedunddhiusely

vamanagaulszininmessrisazaredunddfidusdulnunistidminazany
Sundduiasineg wenaslutuigmardent lunmasssndediflidvinarastunidfe oz
Flalulnaiuainanmea Aanuduiufiduastutignmateud vindu 1%, 2%, 3 %,
4% uz 5% AmanAL udwimanesaudnsisdes HPLC Tnensdinsnsasaisnasg Mo
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adtudn wdraoinailifonnsadigalaednnnsinsi retention factor AltAss
Tiuazdnuouzencfind (4

Anursasmsinafinsnzeay

Wevinnsdenmiauazruaiurasipnaadsufifmnzanudasmiivions
nagaudnImsmarasigmendoud Tnsusudmsnisssesigmeandaudtisisnsinms
Tnasingg M udiinnimasaudtsadaslasininnsfessmatanssousgs Tauntsdn
FRAIEIAIE M aEwduthuAn uiineinefililaugeinanisueneafin uazioan
lAwssiuanfensasnainafimnzanfign

masiunaanasge

nainsmuasg i ldlasiadsuarssrarsniasglnentstiesrsazans

smsgmenrfyduuaclolsmthutiflosndaiudousd 2 AsAnindiodns & 50
AsAnSudndns uarlilagssratenmsgmsreddusabiflaonudintu 10 Radninvsdng
aslulumsazammsg NN AN I B asFanignaedeuf udninly
Apsoifamadaslrsninnafesansianssousge Asnadasinzaienasgunandsl
daemnaudindiudous 2-50 Aadnsusefns Taunis@rasazaemnudiatuas 3 $1lussuy
MLC smuiufinsniudlifin waninfudmnuadunsminasgmufluansnradiniugasning
pdniurasEsRzaEnasgeiacdixdiusneg WimsitusAuitifn uaznid
Wlulidmaoudenidi AnunBadrdrdigaesniamaany uaz  Badanadgraeinis
n399TAUZ N (A

Anudasnrniuiiunse

Anwrgaennafiudunse ludssmnudintiufigauszdindinsmannsgiu Ty
Wasuwasmadintiurssssazasnasgmititiasmei uasAmandn R-square  Tae
nafiassazaeimagniefyiu uaslelnssibodicsasaurnsgmidnnadaiu
fausl 2 NaRnsuAeAns aulle 500 AeAninsiedng uarlinasazasisresBuasaay
il 10 Ra@nsudiedas Buaslulng AmdstursssnsaraenasganENudaLTy
Wnasdianignimeiiewit udniulinnsifanedssdasninnsRessmsiaussousge
vigaruudindiuar 3 4 dmfudlin uazimnsaEdnnsTmamIgulnens s3renem
urnsANFRuSsTim N EuresE ez amnasg iU fuATERn A seiTH
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MIATIINBUATNGNHBI

ATIHUNNEN

Anmaanuingraittinat Trsusnnisfnundiu 2 Usndu As Ustifuuan
Anwn repeatability Aa Anmtarmwingameluiudes Tasvnisiasisiuanmenfyiu
watlelnsraludusnthefsuacadudisdont innasTadniomandantneas 7 41 Usnidufl
ABIANNI reproducibility AR A1sANEIAMNWINETITENI9IU Tagvinnrmaasatudaadiu
AM5ANEI repeatability  WAHUEUAMHNUAIANIDINANITNARBITININTNIBINTTHIINTS
Agiof namanaeiugh Ml Tnensdassacaiunasgmitiinanadiadu 5, 10 uas 15
fadndusedes awddy Taeduassazaisinasgerfyuuaclalasadlunliflao
diadiu 5, 10 uaz 15 Aadnsusndns uavnng AudintiuduansarateisredBuasany
dadiu 10 Rafndusindns uiaSUIRmeRandgniaAReuil viansamaadaduas 7 4
DeuRetuuazsondteii WewAsufeusauszAninnmiAn SD. uas %R.SD.

ANNgN#iad

nsfinunAagnéawinlaetd standard addition method TunsmiAagnéinsneis
TaunnsAmuanildisnnen %recovery Waidnaanasgminsurnadadiuasiutudonting 3
siupaadain Taswandl 1 Tidaddesarannmsgmsdliudiumsazareninsgmis
va4Buns Aranadautnfivindu usiassazanauasgwilacudutusoud 0-15
fAadninsindes mearfymuuaclalasriladagiRumnulintudoud 0-15 Sadniuriedas
wkasunBanms Wiy 1 faddaskaripnaindend darsaraefiedesBieana: 3 91
52UD MLC aurnRnfAl uasAuasimAn %recovery paausnzAntiuidnaall

AnurinsiamgaTeanisnen uss Sadrinmgaosintinssinuiinm

AnpliadnindgareInInaany Taevinmssnranadisdiniesidatnasfiidos,
susladnarugefuensdantine Wieuriy noise (signal to noise ratio) uialfiFmiszanm 2-3
win e Aadndusgaittinnsieranansonseanuli usznsfinenindindnge
pasnnIngaeiaUBinn Wadamngerasilencdine Weudy noise udalRATS 10 win
Tiufa paniduiumgafitBirsisisramnsedirs s Bl

n15ANY" Robusness

nsflnmn robustness iunsnageuAIATIraiEAs o inenBeuAded
Hanssilne HanozdniinsAirssireifaniuiu uinisdassnasgnidiaa

\Hadiugineg 9‘1’\1um'ﬁﬂﬂmmnuﬁoﬂ%’nns’rwmmspuﬂﬂnmuﬁov'hmsLﬂﬂUNﬂﬁTﬁﬁ’UﬂaﬁTﬁ
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sndniedas fuadnidadiirmakiibiandusnvitdaassuentniswnsa ik
anmziainsug T
mMafsuiuitunsg
msLﬁ‘ﬂufﬁmmgﬁmﬂumi’imﬂ:ﬁmﬂ?mmfnﬂfiﬁﬂmm;wfmwﬁé'ﬂﬁ'qn
ARNNTAudA Tﬂﬂ‘f{ramq:ua:iv’unaunm’iﬁmmjwvfmuﬂ urlEdatnfisndasnis
AwssilunminaudainnmaBaufeuseflnuatdaesuduntmiinidani

Hambilamumnzanniiinsgniteguiaderinmianndaly

mamessugrasusaenluiinlsdiuseesnssin
NMMILAENTSREAEAIBEN

LRUAITATANENENTHERIINARA UGS vmindman 1 ndn dow
paalanedn 20 AaAART 1081 30 Wt Wetawmaazany smiaiauandufon 20%i
nneR 8 NaAAnT Smom 3 AFe Araaimilsaanseraghuti 20% ionmes 938U 20%19
ymes nuTANaniv 25 Raddas AemnimBans umimingaiafiacaneegiy
#u 20%1ammins Taminfninsesarshiunsslamefu (szmewionmlfgreinim) Tusu
panamiminasaianenuienmes Amnuaadsivsssnsazans i 20%Enmes
wdnirnedsudinasasaedoatnsnrudingindineg @ 4, 2, 0.4, 0.2 uaz 0.04 ASAN3N
dafadsn T 20%enmies Warivasazanedantng 50 Bilmsdns suAnastuamumgarin
Tiudiaznguil UBmsson 200 Tulasdng ssdnnuamudndu gaitessssrsazans
gaatialuusiasnquinlnaligns NV, = NV, Teft N, = momudntiudadin Radniudie
NaR@n9), Vv, = WBumsBus (50 ulasdag), N, = arudindiugaion Aalnudeladding
uaL V, = UAmsgaving (200 bilasdna)

AMSASENTIRERIUNINIgTHAIALAIN

2 EnALASN WIN 0.0142 N3N AopA1azaty 20%IENMNER USuU3N1ms 10
Naddmsszlignsaraneamagmunaniadn 10 Aafluag (1.42 AafniudaRadfng) i
yinuBasneding 20%emuaatiTE mandadiusine Auenzan fie 2.84x107, 5.68x10 ",
5.68x10°°, 2.84x10° Uz 1.42x10° fadndurefafdns Weliiumsscaanmagm e
ynssazanerasgunantadniiacadisduiney 50 Tlasding indusstusnmga vintius
asvguil Udamasan 200 Gilas@as szdmnmuanaudiniugaitesssasacaminnigm




nanlAsntuusazwgulidu 716107, 1.42x107, 142107, 7.1x10™" uaz 0.36x10"° Rafn3n
Aofaddng ausadunawdsinmed, eulnl wesgsdeiinlfiten maedes
ansacanldsunaaaiNines 0.02 Tuand (pH 6.8) H9 NagHPO,.2H,0 91Wan 0.44 N3
URS NaH,P0.2H,0 41434 0.39 ndu armedamingy 250 Aadlns nandensIRany
wonlefinlsdug (3148 ylmdofRsdfag)  acaroienlnlinlsBiug (Tyrosinase  from
mushroom, 138% Fiuka) [EC 1.14.18.1] 0.2 Andind #ioe 5 Aaffing 189 0.02 Tuand Tefnn
WERHATWINGS (DH 6.8) NTIAENANTAZATY L-DOPA S1vam 0.34 Radluang Tautds L-
DOPA (L-3, 4-dihydroxyphenylalanine, 135W Sigma) 0.32 fafniu azaedon 5 Asdfins
294 0.02 Tuand Imdesnasmmmines (pH 6.8)
manasuqatusaeulylinlsdus
snssazandatinondintiudneg fu wmarsugrisudansrinemrasenled
Tnls8ms Tne Dopachrome method SalfdmuasnsniBusayny Algansnd (2541);
Masamoto LAAME (1980); Morita uasAME (1994); Lida uAzADME (1995) Wieufuansazany
wmsgnanladn @il et avaaranenaniA udninfigomgf 25 swnrsides 10
wift smBudnansazaty L-DOPA 50 (nlms@as acluudazngy miﬁnmsqnnﬁuumﬁ
ArmeaAdn 492 wnlunms Auwdssinntaganfuusatusnmgu (microplate reader)
qamiu Linflgomgi 25 serneales 2 wifl ukaFminnisgantuuasdnaifinauentu
B Basns arans A, B, C uaz D uenifs asTusmimgy (microlitre plate) (vin 3 97) Thuri
A(control):  asazanmeulnlinlsiug (314.8 yRaviefadAns) 50
TulrsAns
ToAssmaamminmed 0.02 Tuas (pH 6.8) 100 ulasdng
20% tenuea 50 Gilasdns
B (blank of A): Tmifiunnagnminines 0.02 Tsenf (pH 6.8) 150 TulnsAns
20% tanmen 50 Bilasdns
C (test sample):ansazanuenledinlsBiug (314.8 yRnareRadins) 50
Tulnsdns
TrAuunasimines 0.02 Tuand (pH 6.8) 100 Tlnsfing
fIRcEAI9E19 Wissaazarmsg T 50 ilRsfnsty
20% \BYNTHER
D (blank of C): TmAsmasativnes 0.02 Tuas (pH 6.8) 100 Tulradns
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amasandiaatinele 20% wenmea 50 Tulnsing
nsAmMnamAteazsesntstusaenlelinleun
AnananA¥ataseasmstuganainraueulninlsdualanliges
%Tyrosinase inhibition = {(A-B) - (C-D)] x 100
T ae

{me A, B, Cuar D A waoi'mmfhmsqnuﬂqﬂmwmmﬂu 492 wluims TTndn
AfidalFnauntsun uasndaLinuda 2 uft (A, min-Ag min)

NITATHINNIAT IC5 91NNTM

MIMAI 1Cs (Armamdisdinigudaenladtlstualh 50%) WiHUsunaN excel
AENNTIMEURTITENINAT logl0 sasarilindiusaernsdinatne (unW x) U %Lethality
(UNY y) AMINAT ICso TABUMINAT y = 50 aeTuaNnITNIIEUASY 95 (BT x uaT antilog

x azitiusn (Cso

nsdnandasnoiiadasdriiidamsnsnmanin

msisdunsnsusfanludiadinda

'i’gmmf'w'lhznﬂuﬁ'm'lfq tween 80 UATWITUUN ua:fi’{]mﬂﬁqﬁ’uui:ﬂﬂuﬁquqﬁ’u
usz span 80 wigmArhashiigaAminiuuda wandatiAdeg Polytron fmada 10,000
rom 1 3 ufl aulEdTatilgugd smnduiluimusdssiuwmadudadeonanudgs f
AYHAY 1,000 114 (14,500 psi) ™ eyl 25 asAntalBes S 2, 4, 6 usr 8 58U ufa
Forindiaiui R luAnumunaneaeynauazArAndiiia8a1 (Zeta potential) Tanliindag
PCS uaz Zetameter nsAmAangnasinsufiflaammunzandacdiu Tasfiansanen dnwme
AEuBN WY NM5FR coalescence WiD phase separation, a uﬂ:nﬁ'u TUIANBATYATAUATNT
nszanudTaImnaEneyn1A aull TEM ua:uﬁ?m pcs Adndtiindan Aneuadeq
Zetameter (Zetasizer®) mMawwdundastaflsinmnanuneyninuazArdnd inia8aadan
\Wiae Zetometer vinlpsdasondnsiousidagingu Tusmsndon 1:1,000 usTiRanmuun
DTS 1060C-Clear disposable zeta cell qmﬁq%’uﬂmm:ﬂmzﬁmﬂmﬁﬂsznﬂuaﬂmf'\ﬂ’ufu
pradadiugs fdnsnznevendd Tidansuendy feveeymaelebiviu 500 wily
wns ualAngiiiAGighnd £30 mv Wudiuflksumsdnd@anntlsirusntuneuns
WanngrduedonugunnbadaiiPiueanutafusctniiannine Ae qgomgh 4
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ssAngaded (uludidn) 30 avrradus (qomgities) uss 45 ssrngales (fiull
gov) wiudaetal¥inm 4 1eu safieseulugniaziou-uaduiu (Heoting & Cooling)
dmuam 8 sau Sduwsinzseuanfusiiulifgomgt 45 ssmenBen Whuam 24 dalue
afuiumaiuilgomgl 4 ssrmenden dhuom 24 falie darsudmumasuds sy
AWTUANEY drunizmeuen Aussndu nnsnszensdanaamnameneymalagtHiede
Photon Correlation Spectrophotometer AndngWA 8andauiades Zetameter 1WdanAZINARY
SINAFAANEAAFIA  183undSLEANASNLRIANE1AMHAYRIEDIN A ATYSIn
Ardusftuedn Wedmdonmsuefueds uaznasauamuftanete dasn pH 189ATHWED
Tatiu Trudsadandnin 0.1 ndh Talutininedounn 50 Aad8as Wnhindusdll 9 Aad&ns
AuTNATA BT udodnAt pH Tnet pH meter dnmmiznentenmesrdaunieladi
Funagdnwoiznsnianiweessdn Salud 2 ndu desda nsuend uazramila

AN 3.1 AAFIMNIDNBHIMNFSAAR (5, 10, 15 AL 20 %) URSUBHIUIMAENDARIUA

(0.25%, wiw)

A Water 64.04 59.64 | 54.64 ‘
Carbopol ultrez 10 0.15 0.15 0.15 0.15
Titanium dioxide 0.10 0.10 0.10 0.10
Glycerine 2.00 2.00 2.00 2.00
Methyl paraben 0.10 0.10 0.10 0.10

B Cetyl alcohol 1.20 1.20 1.20 1.20
Tween 80 0.25 0.25 0.25 0.25
Span 80 0.75 0.75 0.75 0.75
Propy! paraben 0.05 0.05 0.05 0.05
Crude extract 5.00 10.00 15.00 20.00

C Water 1.00 1.00 1.00 1.00
Sodium hydroxide 0.06 0.06 0.06 0.06

D Water 25.00 25.00 25.00 25.00
Sodium diginate 0.25 0.25 0.25 0.25

E Water 100.00 100.00 100.00 100.00

Cadlcium chioride 4.00 400 400 4.00
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masdsaatssdedininfunmaiinlosafinieniati
winndadaffdnmausssasmfyiv TnufmumUBsnmuansadafinanudisgiv 5,
10, 15 WAL 20% fmuABuleALNsRIMNAWINNL 0.25% (Wiw) URRAIAIRTIGTN 3.1 HAN
Part A ugznauligndi sivdausanlu Part B srmssslasnistirondeuflgomgfuszinn
70 sernalea vnnawdendertdiatulagnisin Part A swandu Part B Taeifa Part
B ol Part A naudanarda 500 sausewfl iuaan 15 wfl aelligoungil 70 Bemn
Al M IMiuAny] Bu Part C uas Part D Aaraudniududs vintnaniidion
panadatuntanau 500 sausentdt uasn 5 wift sulkdneundesiudiadutenes
wassflrnduniindntisnamavimsdsdatalasnisaeasunsiBuamfunm (20
n¥) selindu (480 n3w) Yinnsilunausnsazarsus magnetic stirer Inetidastuns
nawszAy 2 nisanasupudiatuliegludasgomgdl 70 ssmualien Ao neadiadh
HgiindauAflidusimgudrngudnaemespdn 0.10 Anfiums yiamsiiunauuszinm 15
it nisemibiesTEdiadn whniruirefamingy smbainluldesmmamindintnd 1

Tusuftgongdl 50 asriealed s 6 Falue

msAnEnsUsatsatuuududing (in vitro release)
9 : r o« [
nsAneimsUamidssanfydusinidiain Tasntstadinlaiamin 200 Aadndx
sinuadag mortar aeane e uesien (20:80, viv) d1u 10 AaBAns vialUAAseA

Faumefalasninnafrsamansssmizge Tnessinluang #alas




unit 4

HANTSINY

uansAnumnsnmsfnnssressszuy MLC

uaBDIRTININIRRNgRR TNmMInssImBmefyiudandd ML

anmafinEAInEganduunIgIgaesIEIRzaBinasg e dyiu Taunis
indanasasaemag e iyRuinonudndu 1000 Aadndudedng ukadasekoy
indutRlEasmsg e fyuiaonudingu 10 Aafinudiedas udniluaumidnsd
naganfuusegegaianedsgisuntnainlntined faauenantudous 200-400
whiaes wudAMsganRuuEsIgIgRIaIRtTRzaeNns e fyRuildwindu 280
wluums uamIdagunn 41 uazsmnmaAnunfiayadinaganfivusegegares
saazatsasgmilainsadhumudnlalasmadiinisganfuusegegaitrames
A 280 wiluwms (WiFuamagdanadn) uslunsmassenellfdmuinints
qﬂnﬁuuﬂqmqnﬂmmmqnﬁu 280 wibsnasnsnilaidinisganfuusssts
Finasniaundauiuiuuga framenaadu 280 wluuns arsvaaasfinfiauls

f‘imiﬂ:ﬂﬁfiﬁmw‘f@ﬂﬁﬁqnﬂmwmqnﬁuﬁ

'!I\\'.’ -

I\ ;
.k VANRE

Juam 4.1 qﬁﬂuJnn%’uﬁmmsazmﬂmmpum{qﬁuﬂm’mvﬁuiu 10 Aafinusie

oy

i

o iy

-3 o/ ° r
AnTAAMIRERIEUN

natsnfiasInzaeaausiomaiinhuaafusemsnmzfniness

nantsAnuauazadniursimsasamanussfaRathinafinuntl 3 wa
An Sodium dodecyl sulfate (SDS), Cetyi trimethylammonium bromide (CTAB) use
Polyethylene dodecyl ether (Brij 35) davinansazans SDS mawidiadiu 10 Aadliand 1
Fer 7 sntEidumaadaufibunata MLC fasntararindy 1.0 Aadasdeuf Tny
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T#ma&ind Nova-Pak Cis THIR 150%3.9 mm id. 5 mm aseiafinnnenandu 280 w0
Tuinms Bumssrsazaneiidainiy 20 tilasdns Tredassszaninasgunanend
yAu TalasraluuuazisrasBuaafiflaauiuturassrssaenanyingu 20 fadndy
sinfns Hlassnnunsuiousaetigunn 4.2

mﬂTnimeuniuﬁuﬂmfuijw 4.3 WuinfaFIIaTaIENIRTgINESY
fiu TalmseaTun uaz tﬂﬂﬁuﬂaéqﬂnnﬂaﬂﬂﬁaza'mmmg'mqumuﬁﬂﬂ‘fﬂmmﬁnﬁﬂ
Winenaananiulé A1 retention  factor AT (HAIINATSN 4.1) uazuana i
Hywdaanes vialihiamrsmirarsazans SDS wtiunaadoudld e
A19aLant CTAB aawitintn 1 AadTuand Afier 7 intiiunsadand KTasunTnun

suAUARITNIUAT 4.2 uazaUMTRIrEMINITUENAIATI 4.1

qunm 4.2 Tassnlnunssraesnsaranenasgienfydin (1) Tolnsellun (2) uazis
wedduea(3) el SDS firmudisdu 10 Aadluans Ay 7 uignimedew

Lad ™)

L1 ] 2
- 1

L] k 4 a L] ] L]
L]

qunm 4.3 Tasunbnunsumssssaraenasgmuedydu () Telnssdluu @) uszis
wedduon (3) ol CTAB fanuudisdu 1 AsdTiand Adiey 7 dwigmandeuf




-57-

snlannrunsndfiugaddiqunm 44 mudnsdassazaenasgmedy
aw Tilasnahou uas srefBuasdefinumemsaraneiimsgmiandyduuas alasmilum
ugneans NN A fiA7 retention factor a1 fauRneeas leBuaatuuenesneINETs
AmulatimsnA kA wirniimadntion vint¥Gisansmiasazans CTAB alHiduing
iAol Wavinasazans Brij 35 atEidunaadeudunatia MLC Aradiadu
0.2, 0.6, 1.0, 15 uaz 2 Andluand Aiey 6 Tlasuninunsuduanstuginm 4.3

WASATUNITTIREIMNINTUENAIATTN 4.1
2

o l 3

quam 4.4 Tesnnunanssssmazanenasg et fydiu () Talaseilu 2) uazialy
Sunw (3) lelH Brij 35 vt 0.6 Aefluand Aoy 7 Tuignandowi

A9 4.1 Aunneedannsg uaslszinBnmessradin

- Brij3s

afyfiu 0.25 ; 1106.82 0.48 ; 1959.02 0.50 ; 153.25
Telnsrluu 0.38 ; 1358.30 0.66 ; 484.67 0.96 ; 177.93

1TrefBuna 0.56 ; 536.81 0.98 ; 49.34 1.78 ; 194.04
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uanisanurnrnidndinsesgrsrausidsfnesnafaloaduaznl
anmzmncas
annnisftnenaaalntineasansanusedeRasasniafinluiead ilei
d1azany Brij 35 untiithanaedodilunafia Mic Aranidiadu 0.2, 0.6, 1.0, 15
uaz 2 Aadluad Aoy 7 Blsintunsudcuanstuqunm 4.5
(n) ()

oz l 3 .2
o0 ..‘-—1Jdu L——

ea-
[T} EL3 so rs wo 2 %0 L 44 185
hrases

(m) )

2
1 3
2 o®
e ‘ 1
| j
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=L

(1) ’ 28 so s "o 23 190

gt 4.5 TrnnTnunsaeessaransnasgmssnaseriyiu () Talasnib 2)
uazislvgueu (3) Wlel¥ Brij 35 Aaonudisdiusineg i Aifie 7 (1) 0.2 mM (1) 0.6 mM
(R) 1.0 MM (3) 1.5 mM uaz (3) 2.0 mM iTnantoud

qangunw 4.5 wudnileliansazane Brij 35 fior 6 Araadindiv 0.2 Aalluand
haraiedoudt lassnnunsuduanstugul 45 (n) wudn A retention time ¥89
prfyAulndiufnsasdarinazaeun dnfinpaclalasmluuuszisseiuomiiuen
penanfilid WuaunnsunasazainasgusEmana it 7.5 uifl usiiile
Wnarandinduees Brij 35 1{in 10, 15 uaz 20 Asdluard awdrAy wudaein
retention time 1a3adyAntndiuRnuasdavinazarenn fnuRnuaalalnsmilunuacs
sadBuaaiunaansndiliR uitina unsusna R A N IR T THRRAMNA
2T 7.5, 10 uae 12.5 Wt awdndy Weanmanadinduesssnsarany Brij 35 iu
0.6 NAALNATS WUIAA retention time BBdyRNLENYiINEBNSINRNTBIRYITREAY
snndnpadniufiiantsAnengg danfineaslalassilunuazsre fBuamivuen
pananiulEn ua:f%nmfumiuﬂﬂmiazmﬂmmgﬂuuﬂuvfmunﬁﬂﬂﬂfh 7.0 wfl
wizanhdadenaisazan 0.6 Asdluand Brij 35 Ay 7 iumnudadiuees
asarmsfimnzsudiendsansmssnitesduinnedanag  dudimnadinduees

Brij 35 R0 7 udAINAAIFUNM 4.6 UREAITN 4.2
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Log k
08
| ]
06
//
04 &
7
02 P
///' *logk
0 a ) - Oof
- X
0 05 1 ) 2 15 Wioekl
0.2
.
0.4 e

0.6

0.8
prnndintu Aadnudadng
JUA 4.6 namiaa@iisndirsaabadinees Brij 35 #fiay 7 fusn Log k o
Arunnimadanquesanfyfin (og k) uazAunnedarsqeaslElnsAil (Log

k2) ANHARAL

AT 4.2 AineedrannquasAtszAnBnmessnadind ol Brij 35 AAmaw

) 4 ] [
vindinsinag

02mm

afydu 0.40;527.31 050;153.25 0.40;29044 0.30;562.12 0.30;54.99

Talasealuu 1.07:612.97 0.96:177.95 163;279.98 2.17;446.90 2.25;69.44
1rrasBuna 204:82349 1.78:19405 2.66;372.29 4.14;988.74 4.37;39.29

HRIMNMsANET Moy snunsiadaud
annsAnET RieY 1BsRTaauTIRiiRIraimaRnkuraed Wehasazany
Brij 35 Airamdisdiu 0.6 faATuad sntidummedendTunaia MC #fier 4, 5, 6

uas 7 awdiy lasnnunsudousactugunom 4.7




=

(n) (1)
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Abstract

A simple micellar liquid chromatographic procedure for simultaneous determination of arbutin in medicinal -
plant extracts was proposed. This method was developed and validated. The chromatographic conditions
were also optimized. All analyses were performed at room temperature in an isocratic mode, using a mixture
of 1% (v/v) acetonitrile and 0.006 mol L™ Brij 35 (pH 6.0) as a mobile phase. The flow rate was set at 1.0
mL min". The analytical column was a 150 x 3.9 mm Nova-Pak C-18 column. The effluent from the
analytical column was monitored by UV detection at 280 nm. Under the optimum conditions, arbutin could

‘ be determined within a concentration range of 2-50 ug mL"' of arbutin was obtained with the regression
equations; y = 0.045x + 0.042 (> = 0.9923). The limits of detection were found to be 0.51 ug mL"* for
arbutin. The proposed MLC method was applied to the determination of arbutin contents in medicinal plant
extracts. This proposed MLC method is thus suitable for routine analysis of arbutin in the pharmaceutical
formulations and raw medicinal plant extracts.

Keywords: micellar liquid chromatography, arbutin, medicinal plant

1. Introduction

Whitening agents are of major importance due to the negative effect of exposure to UV radiation on the
skin. Skin whitening products have become increasingly demand in the past few years. The main purpose for
skin lightening products is to lighten the skin as well as even out skin tone or to treat pigmentation disorders
such as freckles melasma, pregnancy marks and age spots, In the skin, the enzyme tyrosinase biochemically
converts the amino acid tyrosine into melanin. Arbutin is tyrosinase inhibitor, which inactivate tyrosinase by
chelating with its vital copper ion and suppressing the tautomerization from dopachrome to 5, 6-
dihydroxyindole-2-carboxylic acid (DHICA) (Zhai et al., 2001). Arbutin (hydroquinone-B-D-glucopyranoside)
is a naturally occurring glycoside of hydroquinone. It is a natural phenolic glycoside found in various plant
species of diverse families such as Ericaceae (Vaccinium spp., Arctostaphylos spp.), Asteraceae (Achillea
millefolium), Betulaceae (Betula alba) and Rosaceae (Pyrus communis L.). Arbutin is commonly used in
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urinary therapeutics, and as a human skin-whitening agent (Tomita et al., 1990). Arbutin can prevent serious
sunburn caused by an accumulation of melanin in subcutaneous tissue produced and a tyrosinase-catalyzed
metabolic pathway (Jin et al., 1999; Maeda et al., 1991; Meada et al., 1996). Tyrosinase is the essential enzyme
for melanin formation. The depigmenting effect of arbutin has been reported to reduce cellular tyrosinase
activity without changing the cell viability (Maeda et al., 1991). Arbutin is highly water-soluble and has been
used in many skin whitening, depigmenting cosmetics and antioxidants. In recent years, a technique known as
micellar liquid chromatography (MLC) has been used as an alternative method to conventional liquid
chromatography because of the large number of interactions of solutes with the mobile and stationary phases.
Micellar liquid chromatography has several advantages over other chromatographic methods, including low
cost, low toxicity, low volatility, the possibility of simultaneous separation of ionic and non-ionic compounds,
direct injection of biological fluids, and high separation selectivity, because of the involvement of many
adjustable conditions (Ruiz-Angel et al., 2002; Ruiz-Angel et al., 2009; Ruiz-Angel et al., 2009; Cheng et al.,
2010; Garcia Alvarez-Coque et al., 1999; Rosés et al., 2009; Koenigbauer et al., 1990; Tonova et al., 2008).
The primary objective in the development of MLC separations is to optimize chromatographic performance by
adjustment of such experimental conditions as temperature, type and concentration of organic modifier, pH,
and concentration of surfactant. MLC separations are mainly modified by varying the composition of the
mobile phase. Optimization is often effected by varying conditions one at a time, while keeping the others
fixed, until an optimum is reached for each variable (Berthod et al., 2000).

In this research work, a rapid and simple micellar liquid chromatographic method for the determination of
arbutin in medicinal plant extracts has been developed. The optimized method was applied to the analysis of
arbutin in pear fruits.

2. Experimental

Apparatus
A Shimadzu model SCL- 10A liguid chromatagraph (Shimadzu, Japan) was used for the analysis of arbutin.

The following instruments were also used: spectrophotometer (UV-mini 1240; Shimadzu, Japan); pH-meter
(Model pH 900, Precisa, Switzerland); water bath and shaker (Model SB-200-10, Thailand); Ultrasonicator
(Model 889, Cole Parmer, USA); and a rotary evaporator (EYELA N-N series, EYELA, USA)

Chemicals

The arbutin standards was obtained from Sigma (Saint Louis, USA). Cetyl trimethylammonium bromide
(CTAB), Polyethylene dodecyl ether (Brij 35) and Sodium dodecyl sulfate (SDS) were purchased from Fluka
(Buchs, Switzerland). Acetonitrile, potassium dihydrogen phosphate and 2-propanol were obtained from Carlo-
Erba (Italy), disodium hydrogen phosphate from BDH (Poole, UK) and orthophosphoric acid 85% (w/v) from
Fisher (UK). Deionized water was obtained from a Millipore Milli-Q system (Millipore, Bedford, USA). Other
chemicals were analytical reagent grade.

Materials and methods

Stock standard solutions of arbutin was prepared in water to provide a concentration of 1 mg mL-!, These
stock solutions were freshly prepared each time and stored below 4 °C and protected from light, The solutions
were diluted with 0.006 mol L"! Brij 35 to the desired concentration levels just before performing the analysis.
A 0.006 mol L™ Brij 35 stock solution was prepared in phosphate buffer solution. Ofganic solvents were added
to the mobile phases where necessary. All mobile phases and standard solutions were filtered through 0.45 um
Nylon membranes (Millipore, Bedford, USA).
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Chromatographic conditions

The MLC analyses were carried out with a Shimadzu Model SCL-10A liquid chromatograph, thermostatic
column compartment, online degasser with an UV-visible detector model SPD-10A.(Shimadzu, Japan)
chromatographic separations were performed on a Nova-Pak Cis column (150 x 3.9 mm, 5.0 ym. Water
Associates, Harrow, UK); at room temperature. A mixture of 1 % (v/v) acetonitrile and 0.006 mol L*! Brij 35
(pH 6.0) was used as a mobile phase with a flow rate of 1.0 mL min"’. Each sample and ror standard aliquots
of 20 uL was injected by auto sample injector onto the analytical column. The effluent from the analytical
column was monitored by UV detection at 280 nm. The quantitation was achieved based on peak area of
arbutin. Under the optimum conditions used, the time taken for complete separation and determination of
arbutin was within 6.0 min.

Sample preparation

Arbutin was presented in many plants, for example in flowers, leaves, peel and pulp of some oriental species
of pear (Pyrus bretschnrideri, Pyrus pyrifolia, Pyrus ussuriensis, Pyrus sinkiangensis) (Santos-Montes et al.,
1999). In this study, attempt will be made to determine arbutin in pear which is present in Thailand (Pyrus
communis). The medicinal plant samples used in this studied are Ya pear, Fragrant pear, Early-Matured pear
and Chinese pear (commercially available from markets in Thailand). The kernel of each sample was peeled,
dried at 60 °C for 12 h and then powdered. About 2.0 g of each plant powder was weighed accurately, sonicated
for 30 min with 30 mL of deionized water and 0.10 g calcium carbonate and filtered through membrane filter
paper (Whatman®, No. 42). The residue was washed thoroughly with deionized water. Then 5 mL of 4%
lead(Il) acetate solution was added to the filtrate, cooled and diluted to 50 mL with deionized water and filtered.
Then 0.20 g of sodium phosphate was added to the fiitrate, mixed and filtered through a milipore membrane
again. This solution was kept for further MLC analysis.

3. Results and discussion

Chromatographic Conditions

The mobile phase flow rate has an influence on the cheomatograohic efficiency in MLC. The effect of flow
rate has been studied in the range of 0.8-1.5 mL min"! under the optimum conditions. As a compromise between
resolution, sensitivity and analysis time, the optimum flow rate was 1.0 mL min™'. All analyses were performed
at room temperature. The chromatographic conditions were carried out in the isocratic mode using a mixture
of 1% (v/v) acetonitrile and 0.006 mol L*! Brij 35 (pH 6.0) as a mobile phase. The flow rate was set at 1.0 mL
min’!. The analytical column was a 150 x 3.9 mm Nova-Pak C-18 column (Waters Associates, Harrow, UK).
Each sample and/or standard aliquots of 20 ul. was injected by auto sample injector onto the analytical column.
The effluent from the analytical column was monitored by UV detection at 280 nm. The quantitftion was
achieved based on peak area of arbutin. Under the optimum conditions used, the time taken for complete
separation and determination of arbutin was within 6.0 min.

Method validation

Under the selected micellar chromatographic conditions, the linear range of the signal response for arbutin
was studied over the concentration range of 2.0-500.0 mg L"'. The linearity of calibration graph was determined
using the optimal experimental parameters. Nine standard solutions ranging from 2.0-50.0 mg L in
concentration, in three replicates each, were injected into the MLC system. The calibration graph was obtained
by plotting the absorbance of the solutions against the standard concentrations. Linear calibration graph over
the concentration range 2.0-50.0 ug mL-! of arbutin was obtained with the regression equations; y = 0.045x +
0.042 (2 = 0.9923). Limit of detection (LOD) and limit of quantitation (LOQ) of arbutin were estimated from



the calibration curves using the expression 3.3SD/S where SD is standard deviation of the response and S is
the slope of calibration curve and limit of quantitation (LOQ) = 10SD/S. The limit of detection (LOD) and
limit of quantitation (LOQ) values were found to be 0.51 mg L*! and 1.25 mg L"! for arbutin. The precision of
the method was determined by measuring the repeatability (intraday precision) and the intermediate precision
(inter day precision), both expressed as relative standard deviation (R.S.D). The precision was evaluated by
assaying six replicate injections of 5, 10, 15 and 20 pg mL™! of arbutin. The accurscy of the proposed MLC
method was assessed with recovery using the addition of four known concentration levels (5, 10, 15 and 20 pg
mL") of arbutin. All samples were injected in three replicates for each concentration. The concentration found
was calculated against the concentration added. The recoveries of analyte were in the ranges of 96.04-98.58%
for arbutin (Table 1). Additives and excipients did not interfere in the determination of those active ingredients
since the samples used to in the samples evaluate recovery were prepared with those additives and excipients
present.

Table 1 Accuracy of the proposed MLC method (n=5)

Arbutin concentration; pig/mL) % Recovery (mean + S.D)

Added Found (mean + S.D)
5 49+0.1 982+25
10 9.8+0.4 - 98.6+34
15 47402 98.1+1.7
20 92+0.2 96.0+ 1.2
Method application

The proposed MLC method was applied to the determination of arbutin in pear extracts. The samples
were extracted and prepared according to sample preparation section. The content of arbutin in each sample
solution was determined using the MLC optimum conditions. The samples gave well-defined peaks. There is
no interference peak present in each sample. The average contents of arbutin in each sample were presented in
Table 2. The results compared favorably with those obtained by the published HPLC method (Thongchai et
al., 2007). Statistical analysis of the results by using a t-test showed that the calculated t- values were less than
the table list t- value at 95% confidence limit (Miller et al.,, 1993). Therefore, there two methods are not
significantly different in any of the samples.

Table 2 Determination of studied arbutin in medicinal plant extracts (n=5)

Samples Compounds MLC method Published method [35]*
ave ng gt av { 1

Chinese pear Arbutin 0.38 0.35

Fragrant pear Arbutin 0.59 0.55

Early-matured pear  Arbutin 0.52 0.51

* Chromatographic conditions: an Inertsil-ODS3 (C“) column (250 mmx4.6 mm i.d.; 5-um particles),
-1
(89:10:1, v/v/v) water-methanol-0.1 mol L™ acetic acid, 1.0 mL min , 222 nm.
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4. Conclusion

The proposed MLC method can be used for the determination of arbutin in medicinal plant
extracts. This proposed method has proven to be selective, fast, simple, relatively, inexpensive, precise and
accurate. The speed of analysis and the precision make this method suitable for quality control of arbutin
in medicinal plant extracts. In addition, the selected mobile phase is cheaper and less toxic than those used
in conventional RP-HPLC method.
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