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Synopsis

A simple wicellar lquid chromatographic {MLC) procedure for
simultaneous detervrination of arbutin and hydroguinone in medic-
inal plant extracts and commercial cosmetic products was pro-
posed. This method was developed and  validated, The
chromatographic cenditions were also oplinvized. All analyses were
performed #t room temperafure in an isocratic maode, using a mix-
ture of 1% (v/v) acetonitgdle and 0.006 mol ™! Brii 35 (pli 6.0)
as u maobiic phase. The flow sate was st at 1.0 mL min i The
analytical columm was a 150 x 3.9 mm Nova-ak C-18 columm,
The efffuent from the analytical column was monitored by UV
detection at 280 pm. Under the optimun conditions, arbutbn and
hydroquinone could be determined within a voncentration range of
2-39 pg mL™* of arbulin, and hydroguinone was obtained with
the regression equalions; y = 0.045x + 0.042 (t? = 0.9923) and
y = 0.091x + 0.050 (r* = 0.9930) respectively. The limits of detec-
tion were found to be 0,51 pg mi”" and 0.37 pg mL™" Jor arbutin
and hydroguinone respectively. The proposed MLC method was
applied for the determination of arbutin and hydroguinone con-
tents in medicinal plant extracls and commercial cosmelic prod-
ucls. This proposed MLC method is thus suitable for routine
analysis of arbutin and hydroguinone in the pharmacentical
formulations, cosmetic products and raw medicinal plant. extracts.

Résumé

Usne procédure simple de chromatographie liguide miceluire {(MLC)
pour la détermination simultanée de I'arbutine et de I'hydroquinone
dans les extraits de plantes médicinales et dans des produits cosmé-
tiques commercialisés est proposée. Cette méthude » été développde ot
validée. Tes eonditions chromatographiques ont également &é opti-
misdes, Toutes jos analyses ont ¢6 réalisées & température ambiante
dans un mode isocratigue, en utilisant un mélunge de I% {v / v}
d'ucétonitzile et 0,006 mol L7 Brij 35 (pH 6.0} en tani que phase
mobile. Le Adbit a 6t6 fixé 4 1,0 mL min”. Ta colonme analytique Guit
de 150 % 3.9 mm Nova-Pak colonne C-18, L'elluent de la colonne
dunalyse a £1& suivi par une déleclion UV a 280 nm. Dans les
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conditions optimales, 'arbutine et I'hydroguinene peuvent éire
Jélerminds dans un intervalle de conceniration de 2 4 50 pg mit
d'arbutine et & hydroguinone; ces valeurs ont 6t¢ obtenues aver les

équations de tégression, ¥ = (.043x + 0,042 (2 = 0.9923) et

y = 0.021x + 0,050 {r2 = 0.9930). respectiversend. Les Hmites de
détection out &6 ugées 0,51 mg wl et 0,37 mg ml? pour arbu-
tine et pour Ihydroguinene, respectivement. La méthode proposte
MLC & été appligude & la détermination du conleau de Phydroqui-
none et d'arbutine dans les exiraits de plantes médicinales et des pro-
duits cosméligaes commercialisés. Cette méthode proposée MLC est
done adapiée & Tanalyse de routing de Varbutine of d'hydroguinenc
dans les Tormulations pharmaceutigues, des produils cosmétigues et
dos mattibres premitres extraits de plantes médicinales.

Introduction

Whilening agenls arc of major importance because of the negative
effect of exposure to UV radiation on the skin, in the past lew years
skin-whitening products have been increasingly in demand. The
mah purpose of skin-tightening products is to tighten the skin as well
as even oui skin fone or to treat plgmentation disorders such as
frecklcs melasma, pregnancy marks and age spots. Tre the skin, the
enzyme tyrosinase bischemically converts the amito acid tyrosine
inte melanim. Arbutin and hydroquinone (Fig. 1} arve tyrosinase
inhibitor, which inactivate Lyrosinase by chelating with its vital cop-
per fon and suppressing the tautomerization from dopachrome 1o 5,
&-dibydroxyindole-2-carboxylic acid (DEICA) [1]. Arbutin (hydro-
quinone-f-D-glucopyranoside} is a naturally occurring glycostde of
hydroguinone, it is a natarsl phenolic giycoside found in varions
plant speeies of diverse families such as Bricaceae {Vaccinium spp.
Arctostuphylos spp.). Astezaceae {Achilles millefolivm}, Belulaceae (Behdu
alha) und Rosuceas (Pyrms conminis L.). Arbutio is commonty used in
urinary therapectics, and as a humen skin-whitening ageni 21
Arbulin can prevenl sericus sunburn caused by an accumulation ol
melanin in subeutaneous tissue produced via a {yrosinase-catalysed
metabolic pathway [3-5} . Tyrosinase is (e essenlial enzyme lor mel-
anin formation. The depigmenting effect of arbutin has been reported
to reduce ceflnlar Lyrosinase activity without changing the celt viabil-
ily [4]. Arbutin is highly waier-sobuble and has been used in many
skin-whitening, depigmenting cosmetics and anttoxidants. Hydrogui-
pone (1, 4-benzenediol) introduced for clinical wse n 1961, is
the most popular depigmenting agent. It may interfere  with
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Figure 1 Chemical structores of arbutin avd hydroguinone

pigmentation through: the covalent binding to histidine or interac-
tion with coppers al the aclive sile of tyrosinase, the inhibition of
DNA and RNA synthesis and the alteration of melanosome formation
and melanin. However, because of the hazards of long-lerm: (reat-
ments. the Buropean Conmuitlee has banned the use of hydroguinene
in cosmetics and formulations and it ig available only through pre-
seription by physicians and dermatologists {6, 7], Severol methods
have been veporled for the determination of arbutin and hydrogui-
none in medicinal plants and commercial whitening cream samples.
These include HPLC [8-15, 28] HPTLC densitometry [16]. capiliary
dlectropboresis [173 clectrochemistry [18] and spectrophotometric
methods with different colour veagents |19-22]. Arbutin was also
determined by flow injection analysis based on the reaction of arbu-
tin with 4-smincantipyrine (4-AP) in hexacyanoferrate solation and
detected by spectrophotometric method {231, In recent years, # {ech-
pigue known as micellar liguid chromatography (MLC) hax been
used as an afternative methed fo conventional quid chromatogra-
phy because of the large number of interactions of solutes with the
mobile end stationary phases., Micellar liguid chromatography has
several advantages over other chromatographic methods, including
low cost, fow Loxicity, low volalility, the possibility of simullaneous
separation of lonic and non-iouic compounds, direct injection of bio-
logical {ffuids sand high separation selectivity, because of the Involve-
ment of manty adivsiable conditions [24~31]. The primary objective
in the development of MLC separations is fo optimize chromato-
graphic performance by adjustment of such experimental conditions
as temperature, type and concentration of organic modifier, pH and
concentration of surfactant. MILC separations are mainiy modified by
varying the composition of the mobile phase. An optimizition stody
for the mixtare of arbutin and hydroguinone was dove. An adequate
cortrol of the concentration of the surfactant and modifier can Jead
to chironstogramms presenting u good resolution and sufficient ehation
strength [32).

™ this rescarch work, a rapiéd and simpic micellar Hguid chro-
mategraphic method for the detenmination of arbutin and hydro-
guinone  in  medicinal  plant  oxtracts  and  pharmaceutical
formulations has been developed. The optimized method was
applied to the analysis of arbutin and hydroquinene in pear fruits
and commercial cosmetic products.

Materials and methods

Apparatus

A Shimadzu model 8CE- 10A liguid chromatograph (Shimadzu,
japan) was used for the analysis of arbutin and hydroquinone, The

following instruments were also used: spectrophotometer {(UV-mini
1240: Shimadezn, Japan); pH-metre (Model plR 906G, Precisa, Swit-
serland): water bath and shaker (Model 8B-200-30, Thailand): Ulte-
asonicator (Model 889, Cole Parmer, USA) and & rolary
evaporator (EYELA N-N serfes, EYELA, U.S.A)

Chemicals’

The arbulin and hydroguinene standards were obisined from
Sigma (Sainl Eouis, U.S.A) Celyl trimethylommonium bromide
(CTAB), Polyethylene dodecy! ether (Brij 35) and Sodium dodecyl
sulphate (SDS) were purchased from Fluka (Buchs, Switzerland).
Acetonitrile, polassium diltydrogen phesphate and 2-propancl were
obtained from Carlo-Brba (ftaly), discdimm hydvogen phosphate
from BDH {Poole, 11.X.) and orthophosphoric acid 8%% (w/v) from
Fisher (.K.). Deionized water was obtaired from a Millipore Milli-
Q system (Millipure, Bedford, U.8.A.). Other chemicals were analyti-
cal reagent grade.

Standard and Mobile Phase Preparation

Stock standard solotions of arbutin and hydroguinone were pre-
pared in water o provide a concentration of 1 myg mL™'. These
stock solations were freshly prepared cach time and stored below
4°C and protected from light. The solutions were diluted with
0.006 mot L' Brij 35 to the desired concentralion levels just
before performing the analysis. A (0.006 mol 177 Brij 35 stock
solution was prepared in phosphate bufler solution, Organic sol-
vents were added (o the mobile phases where necessary, All mobile
phases and standard solutions were filtered through 0.45 um
Nylon membranes (Millipore, Bedlord, U.8.A.}. :

strumentation and Chromatographic Conditions

The MLC analyses were carvied out with a Shimadzu Model SCL-
10A Hauid chromatograph, thermoestatic column compartment,
online degasser with an UV-visible detector model SPR-10A(Shima-
dzu, Japan) chromatographic separations were performed on a
Nova-Pak Cy colunm (150 x 3.9 mm, 3.0 pm Water Associates,
Harrow, LK) al room temperatare. A mixiure of 1% (v/v) acetoni
trile and D.006 mol L7 Brip 35 (pH 6.0) was used as a mobile
phase with o Now rate of 1.0 mL min~", fach sample and/or stan-
dard aliguots of 20 pL were injected by auto sample injector onlo
the analytical column. ‘The effluent from the analytical eolumn was
monitored by UV detection al 280 nm. The quantificagon was
achicved based on peak arca of arbutin and hydroquinone,

Under the optimum conditions used, the Hme taken for complete
separation and determination of arbutin and hydroquinone was
within 6.0 min. A representative chromalogram of a standard mix-
ture of arbuthn and hydrogquinone s shown in Fig. 2 (Ch

Sample preparation

Commuercial Whitening cream

The skin-whitening products {Samples; A, 3 and €} weve purchased
from local retall markets in Phitsanulok, Thailand. The skin-whit-
ering samples were stored at 4°C belore use: about 0.5 g of each
whitening cream sample was accurately weighted and transferred
into three scparated 25 mL volumcbdie fagks and dissolved in
micellar mobile phase. To cach fask, 10 mg ™" of resorcinol was
added as internal standard. The sample solution was sonicated vig-
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Pigare 2 Clromutograms of the (13 arbutin, (2) hydroguinoue and {3) resorcinet as internal standard using Nova-Pak Cia, 150 % 3.9 min, 5.0 utilizing

surfactants mobile phase of {a) $DS, (b) CLAB and {¢) Brij 35 respectively

orously for 30 min, centrifuged at 1,252 g for 30 min and fillered
through millipore membrane (.45 pm). The supernatant liquid of
cach sample was kept for further MLC analysis.

Medicinal plant material

Arbutin was presented in many plants, for example in flowers,
leaves, peel and pulp of some oriental species of pear (Pyrus brat-
schnrideri, Pyrus pyrifolin, Pyrus nsworiensis, Pyrus sinkiangensis) {33).
Tn this stady. attempt wili be made to determine arbutin i pear
whick i5 present in Thailand (Pyrus communis). The medicinal plant
samples used in this study are Ya pear. Fragrank pear, Barly-Matured
pear and Chinese pear (commercially available from markets in
Thatlund). The kernel of cach sample was pecled, dried at 60°C for
12 It and then powdered. About 2.0 g of cach plant powder was
weighed acenrately, sonisaled for 30 min with 30 ml, of deionized
water and 0,10 g calcium carbonate and fliered through membrane
filter paper (Whatman® No. 42} The residue was washed
thoroughly with delonized water. Then 5 mlL of 4% jead(l) acetate
solution was added to the Bitrate, cooled and diluied lo 50 mk with
deionized water and flteved. Then 0.20 g of sodium phosphate was
added to the Bltrate, mixed and filtered through a miliipore mem-
brane again. This solution was kept for further MEC analysis,

Results and Discussion

Refention Behaviowr of Arbutin and Hydroguinone with Brij 35
Micellar Mobile phase

Yo select the nature of swfactant for preparing micellar mobite
phases it is important to teke into account the fnferactions that
take place in the chrematographic system between the solutes and
fhe surfactents, To achicve a high sewsitivity for defermination of
studied compunnds, the suitable detection wavelength was investi-
gated. The UV spectra obtained from each drug showed the absorp-
tion maxima at approximately 280-290 nm. For this reason a
doteetion of 280 nm was initially sclected.

Selection of Surfactant

I this study, three dillerent swlactangs. including SDS. CTAB and
Brij 35 wore lesled. CTAB was used ai the conceniration ol
0.0018 mot 1) (two times of its CMC: 0.00 083 mol 7'} as
mobile phase at pH 2.5: arbutin, hydroguinone and resorcinol were

Tahle I Retention factor (k3 and efficiency (M) of the compounds in different
surfactant mobile phases

Retention factor (X); Efficiency (N)

Compounds sDS CTAB Brif 35
Arbutin 0.25; 1106 0.48; 1959 0.50; 1580
Hydroguinone 0.28; 1358 0.66; 484 0.96; 177¢
2.50
Hydroquincne
2.001
.50
4
g
= 1.004
0.53 I”/J\I\:—-—»—i
Arbistin
;.00 g v v . ]
0.00 0.50 1.00 1.50 2.00 2,50

Concentration of Brij 35 (x102 mol £-1)

Figure 3 The eliccl of Bris 33 concentration for dutermining arbutin and
hydroguinone in he concenration of 0.002-0.02 mol T. !

eluted in the void velume because of their expected electrostatic
repulston between the protonated form of the analyst and the sur-
factant-modified stationary phase (arbuthy; pRa = 12.2 and hydro-
quinone: pKu = 9.9) . SDS micellar mobile phuse at pH 2.5 wus
wsed ot a concentration of 0.0164 mol L™1 (CMC = 0.0082 mol
L") all analysts were retained ln the column and not separaied.
In contrast, the mobiie phase of Brif 35 at pB 5.0 was used ut the
concentration of 0.0018 mol L™ (CMC = 0.0009 mol L'y arbu-
1in, hydroguinone and resorcinol were retained and good separated
pealts. A mobile phase of Brijf 35 was selected as a compromise
among the retention factor. resolution and acceplable analysis time
as shown In Table | and Fig, 3.
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% g Effect of pH
o g4 The influence of pH of the mobile phase on the retention of arbu-
“ e {in. hydroquinone and resorcinol was studied, A sertes of measure-
o ments were carrled using pure Brij 35 as micellar eluent (without
& 3 modifiers). In this study. ncrense in plf value of the mobile phase
2 g5 in the range of 4.0-7.0 showed an increase in the relention factors
hd e of the analyles {Table 11). A surfaclant mobile phase of pH 6 was
—— selected, because its resolution was good and alse acceptable analy-
ad sis Lime.
e | 8
™ N
- Selection of the Organic Modifier and Concendration
§§. The organie modifier and its concentration for the separation of
& an arbutin and hydroguinone were investigated,  Acetonitrile and 2-
& propancl were examined as modifiers (Fable H). Addition of
}E =8 organic modificrs to the micellar mobile phase reduces the film
£ 2. 2 shickness of the surfactant molecules covering the stationary
g S a4 phase and {hus. produces an enbancement in efficiency [34]. bif-
ferent compounds including 2-propanot and acejonilrile weve
o ‘§ examined as modifiers. As can be seen in Teble M addilion of
z- = modifiers inlo mobile phases improved peak efliciencies in all
by il cases. Compared with a purely micellar mobile phase comprising
0,006 mol ™" Brij 35 at pH 6.0, the retention factors are higher
“ﬁ" § with addition of 1% {w/v) 2-propanol or acelonitriie. An organic
. prs modifier (acetonitrile; imparts interesting changes in retention
% S 33 time and resolufion, Acefonitrile increascs the retention thmes in
g all cases and difference in retention time s seen at small orgunic
o = § modifier content but resclution is better at lower concentertion.
a . & This study indicated that retention behaviour in MLC changes at
] A ] 19 ascetonilile with non-ionic Brij 33 surfactant when hybrid
* micellar mobile phase in HPLC with C-18 column s used. Betler
i id '§ 13 separation of arbutin and hydroguinone is observed at higher ace-
b 2 S g tonitrile concentration i most cuses studied here at relatively
a ’L kS = sharp pesks appeared as compared to those at low acelonitrile
%’ B B content. 'This may be because of decreased amount of adsorbed
E E, §_ g surfactant on C-18 stationary phase, which help betier mass
wn § g o BE transler belween stationzey snd mobile phase hence reduce diffu-
) & & - S - sion of analyte.
-] o
oF O
'g a i_i Biffect of Brij 35 Concentration . .
%‘ £ ] The effect of Brij 35 concentration for determintng arbutin and
a z hydroguinone was studied by varying at higher concentration than
& 2 g8 the critical miecllar congentration {0,002-0.02 mol LY, For arbu-
B 5 b e i tin, the lower retention factors were obtained as Bri] 35 concentra-
Z ﬁ x f % tion tacreased. For hydrogquinone, the higher retention factors weve
kS % obtained as Brij 35 concentration increased but also the refontion
5 'g: e o ties were long. A 0.006 mol L™" Brij 35-1% {v/v) acetonitrile
& = u"’: g e eluent was finally sefected as a compromise between resolution and
"E g ;ﬁ % "ﬁ- :!‘i run-time analysis.
= |8z
2| 5| & 73 Method Validation
b © 1] =1 -
& % E bt RS Range and Lirearity
.é o & & & o Under the selecled micellar chromatographic condilions, the lin-
ES ® ear vange of the signal response for arbutin and hydroguinone
K 2 § was studied over the conceniration fange of 2.0-500.0 mg L™,
= F c = The linearity of culibration graph was delermined using lhe opli-
£ g E £ mal expertraental parameters. Nine standerd solutions ranging
& 8 T from 2.0-50.0 mg T. * m concentration. tn three replicates each.
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were injected inte the MEC system, The calibration graph was
obtained by plotting the absorbance of the solntions against the
standard concentrations. Linear calibration grapl: over the con-
cenlration range 2.0-50.4) pg wL ™ of wrbutin and hydroguinone
was oblained with (e regression equations; y = 0.045x + $.042
(= 0L9923) and 5= 0091+ 0.030 (£ = 0.9930) respec
tively.

Limit of Detection end Limit of Quantification
Limii of detection {LOD) and Hmit of quantilication (LOQ} of arbutn
and hydroguinone were eslimated from the calibration corves
using Lhe expression 3.3 SI/S where 8D i standard deviation of
the response and § is lhe slope of calibration curve and limit of
quaniification (1LOQ) = 14 81/,

The Bimit of delection (LOD) and limit of guantification (LO)
values were found to be 0.51, 1.70 mg L™ and 0.37, 1.25 mg
17! for arbutin and hydroguinone respectively,

Precision

The precision of the method was determined by measuring the
repeatability (inwraday precision) and the intermediate precision
{inter-day precision), both expressed us refative standard deviation
{R.8.0). The prectsion was evaluated by assaying six replicate injec-
tions of 5, 10, 15 and 20 g mL ' of arbutin and hydroguinone,
The results are summarized in Table 1L

Table HE Repealabilily and intermediate precistorn studied lor arbulin and
hydroguinone

intra-day precision Inter-day precision

Concentration Concentration

concentration  found {ug mL )&%  found {ug mL "}i%
Compounds (ngmbL ") R.8.D R&.D
Arbutin ) 594 06 58 £ 1.0

10 10.6 % 0.4 161 £ 0.3

15 150 + 0.4 154 + 1.0

2G 188 £ 2.9 188 £ 1.3
Hydroguinone 5 6.9 4 2.¢ 54 4 06

0 110+ 08 109 % 0.8

i5 15.2 & 0.6 15,7 & 1.0

20 204 £ 0.3 20.2 1.2

Table IV Acuaracy of the proposed MLC method (n = 53

Hydrogquinone
Arbutin concentration; pof
concentration; pg/mk} mi}
Found
Found % Recovery (mean % Recovery

Added {mean i 5D} {mean X 5B} Added 1 SD} {mean £ SD}
] 4.9 = 0.1 98.2 + 2.5 5 45404 5694 28
10 8.8 4+ 04 98.6 + 3.4 10 A3 03 88616
15 4.7 4+ 0.2 981 % 1.7 15 50:® 02 09804 36
20 9.2 + 0.2 96,0 £ 1.2 20 46+ 0.3 955+ 3.4

Acenrncy

The accuracy of the proposed MLC meoethod was assessed with
recovery using the addition of four known concentration levels (5,
10, 15 and 20 g wk™') of arbutin and hydroguinone. Al samples
were injecled in three replicates for each concentration, The con-
centration found was caleulated against the concentration added.
The recoveries of analyte were in the ranges of 96.04-98.58% and

Table ¥ Robusioess of the MLC imethod

Arbutin Hydroquinone

Chromatographic changes Levet 1w {min} tw (min}
A: Brij 35 soncentration {mol L")

0.005 ~Q.001 2.80 4.08

0.006 [} 277 4.03

G007 0.001 2.74 3.98
Mean & S0 2.77 £ 0.03 4.03 4 0.05
R.5.0 {%} 0.4 0.5
B: Percentage of acetenitrile (wiv)

0.8 ~0.2 2.94 4,03

k4 0 277 4.03

1.2 0.2 274 4,05
Mean x SD 2.83 4 0.08 4.03 4 0.04
RE.0 (%) 01 0.2
C: pH of mobile phase

5.8 -0.2 2.76 403

8 0 2,77 4.03

82 g2 .77 4,08
Mean 4 8D 276 + 0,01 4.04 £ 0.01
R.5.D (%) 0.z b2
D Flow rate {ml. min" )

0.8 -1 2.87 4,23

i 0 297 4.03

1.1 0.1 1.87 388
Mean & SD 2,80 + 0.7 404 % 0.3
RE.0 (%) 97 4.8

Table ¥I Determination of studicd arbutin and hydrsguinone i medicinal
plani extracts and commercial pharmaceuticats (i = 3)

MLC method  Published method [35]

average

Samples Compounds  (mgg ™) average {mg g~ ")

Chingse pear Arbitin .38 .35
Hydroquinone ND ND

Fragrant pear Arbulin 0.59 0.65
Hydroguirone NI NI

Early-matured pear Arbutin 0.52 0.51
Hydroquinone  ND ND

Crearm No.t Arbutin 0.93 0.89
Hydroquinong  ND ND

Cream No.2 Arbutin 1.72 1.62
Hydroguinene  ND ND

Cream No.3 Arbutin G.53 .49
Hydroguinone  ND ND

*Chromatographic contitions: an Inertsi-0ODS3 (Cg) column

(250 mm x 48 mm id; S5-pm paricies), (39:10:%, wivivy water-methanol-
¢.1 mot L.~ acetic acid, 1.0 mL min" ', 222 nm.
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95.49-99,03% for arbutin and hydroguinone  respectively
{Table 1V). Additives and excipients did not hxforfere in the determi-
nation of those active ingredients as the samples used to cvaluate
recovery wers prepared with thuse additives and excipients.

Robustness of the Method

The robustness of the method was evajuated in terms of Brj 35
concentration. percerntage of acetonitrile {v/v), pH and the fow rate
of the mobile phase by six replicated injections of the standard
solution at 10 pg mL™', The R.$.D {%) of the relention times cal-
culated from these vayiations is shown in Talle VI and wag lower
than 9.7%. Variation of the flow vate values had a stronger influ-
ence on the relention of Lthe studied compounds than other param-
eters. However, the variations in ail the parameters had no
significant elffect on regolution. peak area and peak shape
{Table V),

Method Application

The proposed MEC method was applied for the determination of ar-
butin and hydroquinone I pear exiracls and skin-whitening
crearss, The samples were exteacted and prepured aceording to sam-
ple preparation section. The content of arbulin and hydroguinone
in cach sample sofution was dotermined vsing the MLC opthmam
conditions. The samples pave well-defined peaks. There is no
interference peak present in cach sample. The average contents of
arbutin #nd hydroguinone in each sample were presented in
Table Vi,

The resulls were compared favourably with those obtained by the
published HPLC method [35]. Statistical analysls of the resuifs by
using u I-est showed thal the caiculated - values were less than

the table list tvalue at 95% confidence limah [36]. Therefore, there
two tnethods are not sipnticantly difforent in any of the samples.

Conclusion

The proposed MLC method can be used for the determination of
arbulin and hydroquinene in commercial cosmetic products and
medicinal plant extracts. Goed sensitivily, linearity and robustness
were obained, R.8.D values were fower than 2.9% and 1.3% lor
intra- and inder:day analyses respectively, The recoveries in the
sample were within a range of 95.5-99.0% and no interference
from excipients was observed. This proposed method has proven to
be seleclive, [ast, simple, relatively inexpensive, precise and accu-
rate. The speed of analysis and the precision make this methed
suitable for guality control of arbutin and hydroguinone i com-
mercial cosmetic products and mediciosl plant oxteacks. In addi-
fion, the selected mobite phase is cheaper and less toxic than those
used i the published HPLC method [35] The sensitivity of the
proposed MILC method is compared with the published analytical
methods, 1t is found that the MLC method is as sensitive as the
HPLC method §12]. 1t is slso more sensilive than the HPLC method
(14}, capillary electroplworesis [17] and indirect speetrophofometry
[22] for determining arbutin and hydroquinone as skin-whitening
cosmetics.
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