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ZEEAUV 280nm o £ 4l A Al RER, THEH RS Zev o L
RA2i80.76% (1)A0.51% (1) ;FTIFA2 4 th R Z Btk W 14 RIF rE 9 A1 &
0.9998 (1) %0.9999 (1) Sk R FHBRZ 5 sA R4, KR4 R £99.6
% ~100.4% (1) %100.4% ~102.0% (1) Z M o % %A F# %X ESPF
2 AR E Bsk, R kA B AT, W LB AT B BR, o SR ACR A TR
B2 RE SRR S E R RES0.0%~110.0%RE o AkEI04H
NEPT TR E LA BRAARBOTRESZRRE
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— B T SE I B BB (Sunscreens) IME &4+
GBI (Ultraviolet  Blocker), E#AR 1
BV EER, MR EEERERRBET,
TR e - KEEZRERRERE C
B R A FIE B B BB oK, S b A T
BHEEE, A D08, T BRI R 221t
BEER o (CENERELRSR S ZRERE
ZEF o B5 BB b — 8 DR IR SRR
1 (UltravioletAbsorbers) £ £, (R E L B E 1%
AAESE L. Para aminobenzoate(PABA)
2. Salicylates 3. Cinnamates 4. Benzophe-

—~169—

none 5. Anthranilate - £11.23. EHB®
UV — BB, 7Rt 290 — 320nmE R K5+
#8.4.5. WUV — ARBCH, =T B K320nm 2L
HEZENER - UV—ABIFLE (Tanning
Region), ¥ f M E £ 8 FE (Delayed da-
mage)”’ ¢ UV—BE A3 E (Erythemal Re-
gion), B 7 A4 E#ZE (Immediate dama-
ge), I BH BRI Z R A TR EEARMUV-AK
UV—BRIKHE, DR EHBRESPF(Sun
Protection Factor)®’ MiZE|E2REKE,
FEFG K B RERIRUR o

BHB K 4 & Oxybenzone B UV — AR AL
PSR Octyl Dimethyl PABAR UV —B&RMK
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HEEE, mEE R ER R EERE E]
BABRNGREE, ZEEE, B 5 R EREE,
BEREHLEY R LHEETERIEBIIRHEY
Eif1Z8 & (FDA—OTC panel) #ftifcate-
gory 1RZPFBBIKS - AFFEABIE - 37
1.4—8%,%%2—6% EHEERFELUEE
HHIRR R, RS ER ZSPHE, 2257 %
WERBEN - HARZEZBEERS
SRR EMAERUOctyl Dimethyl PABA
K Oxybenzone WAEARERSZER 15
MHEBRERCEBAT S A REEELRE
RO ER RN 2 EE -

BEEVS L, BE X RHKYE® FHRever-
se—Phase HPLC/7 %X #Oxybenzone &
Octyl Dimethyl PABA,EEEHE L2 FHE
WiEHE B EREBHR R (Tailing), BT
A ZUVEE R, B ER R P EER
L max53BIE290nm & 311nm/k, T % HH
FELAUV 254nmTE 5 HI & 3 5, BEAR M JE B (8
# - A, BAFIZTONELLLet al’ - 8
NEEHER RS ER, ERSTRSES,
BREVRERERR, B ABERE K ERRS
SEHCEHFER HEEREBRERZER, A&
Bhdz o

R R BRI R & B R R
BEARRE, ET T 2R, SKk— B EkRE
A ERE, W RRFNARBEZ HEERS
B, Z—EE BT, R L H ke BERER
IE é

MRRTE

— ., REXKE : TERE
= Bt
L.EBEEETE

(DB HE&REZFRH - Waters 510 HPLC
Pump

(2 AE@HTE : Intertsil ODS—2,5um(4.
6mm I.D.x 15cm) GASUKURO KOGYO

(BJUVH 2§ : Waters 484 Tunable Ab-
sorbance Detecter

(4) 2 EC#% 28 : Shimadru C—R6A

Chromatopac

=70

2. BB -

(1@ : Inertsil ODS—2,5um (4.6mm
1.D. x15cm)

(2) 81 : Acetonitrile : K (85 : 15)

(3) UVHR H B &: 280 nm (Atten-
uation : 2x=7)

(4)F3% : 1.0m] / min
= HRERR KA

(B % G : OxybenzonefRSIGM AR
Octyl Dimethyl PABAR H &K b2t

(O £ 4 % & : 3 —(4 —methylbenzyli ©
dene)bornan—2—one(Eus olex 6300)%R & B
R R at e

(E)Acetonitrile : BHELCHK

(MEEFRER - EREAREAEREE
M, BERSR -

OB RE! : BlAcetonitrile &K,
35 : 15LLBPIE S, FiR0.45umBE fE IR 25 AR K&
EERBRERERBRER o

CRNIERE S FHERCES : NEEZ
Eusolex 6300f5HEMEE, LAZE F I VA A A8
Z#J100ug / ml

CHEEESTHERCEY : BEEZ
Oxybenzone&Octyl Dimethyl PABA%HE
RS BERERURATERBBEMRE SR
BZ#19100ug / m15200ug / ml

(7 #8022, < #R5,10,15,20 % 25ml
Z B R R BT R I, 2 TN10m1 A SR A HE
BT iR v IR, B LA E R E100m], R K5
BErRBECEELER ERERBENR

=t .

i,—

Oxybenzone OCty]]DBIi;‘Aethy 1 Busolex 6300

(pg/ml)  (ug/ml) (pg/ml)
Std 1 5.01 10.13 10.01
Std 2 10.02 20.26 10.01
Std 3 15.03 30.39 10.01
Std 4 20.04 40.52 10.01
Std 5 25.05 50.65 10.01

& LR, HRIERE R ETRH
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BEEEGEBRAR, X204, KEOxy-
benzone&Octyl Dimethyl PABAIE&E
fEEBEusolex 6300F &= EE, LKA 2 H ik
RKNEELEZFSE FERERBRRR
% ERNRERL CBEN G E LR
3K H AR R 2 AR E R TR (Y =mX +b)
RABBAFRE -
(B)EG R BB

ERF BRI R — 1 (W R"34% Oxybenzone
8% Octyl Dimethyl PABA), 2B EUR =
RERN1g, BEFRERTR, MAREREZ
OxybenzoneXOctyl Dimethyl PABA¥H
ES THESER, KK Sal,Sa2,5a3 =81
F& B AR MR

A=
AX S ZHRE Oxybenzone Octy;]zli?’n‘;ethyl
ki (g) (mg) (mg)
Sa 1 1.0160 40.0 80.2
Sa 2 1.0164 80.4 160.2
Sa 3 1.0166 120.0 240.1

#Sal,Sa2,Sa3Hll 3R &, A A L 7
10005 3B, 5 43 5! EUR ¥ 10m], IIA W R
¥ 5 B R VS 10m], B DATE M 7 /8 E100m, 1
BRI

% LR R, AR EHES B =R, &
&20ul, KHOxybenzone & Octyl Dimethyl
PABAWISE EE¥ Eusolex 63008 B
1, DABERT 28 5 BoR IR B L E 2 B39 (E, R %
RERBEREE - VETEHEREKE -

WNEERESEHE TR

IHEREsE BRBESN1IgZRE
B SR ERER SRR, BRI
BEFEEBE ML Eusolex 6300 10ug / mlfF
BANEERZERAERE, EREBZH
B.RASERERAERENRE -

[ : Oxybenzone

I : Octyl Dimethyl PABAMK EiR/@#fr
Bl SXRENSHER20, KEOxy-
benzone& Octyl dimethyl PABABI& & & &
ElEusolex 6300 Ik & B {#, Mifk bR 75 ¥:at

=]

HAESE
AR IR R

£ Intersil ODSENEZEEZEM A
SHER R BT, ORI — B E A2 B Oxy-
benzeneKOctyl Dimethyl PABARKY, H5E
g%2EMEOH : H,0(800 : 200) /Il
o—Phosphoric Acid 0.5mlfERBEIH,EHS
FREEARENER RREBLARBE, REH
Acetonitrile : HoO(85 : 15), #& 3£ 747 R il i
W H R R BCRE RSB EERE -

B R 43 2 B R E HUVREOE
#RE—-),BREESERA - RAERE,E
EogonmEBAIE HEK, TER—EHAREZ
T R R RE RS -

ERAERTHEHZEusolex 6300, 2%
BEEBR-RSCATFERS - HERERE
R, EEs0nmEE & B E KRR, AR AR
B o BT B T AT A 52, B —Eu-
solex 63007~ 5 £ BRI B % 2 UV — BRI
RB5 @R (ERFEFDA—OTC Panel category
| BEERRZERZIBBIR S, WATIE
FRFEZEESMFEECR, XHERERS
R H FIEE Oxybenzene X Octyl Dimetnyl
PABAZ HgHEEBFR BRI ZH
HEEM : OxybenzonefJ373# Eusoex 6300
#15.5538 Octyl dimethyl PABAKI9Z &, Al
BERAZAHERR R, BFEZRERET
Eill008#, MKBREARERBRES, 2EEu
solex 63002 [ TR 2 5 R A] FE Fi AR &R E
B2 MLAOxybenzene&Octyl Dimethyl
PABA fEBHAEEEM o

BT ENBE R RERE RR—
CERBIREBE ERELBR, FIREABR
1B, TS AE e 5 S A T I R L
EHBEER - SRYRERGE=KED),
BURZE ZRERRE R, HRRR (coeffi-
cient of correlation)rfE5371%$0.9998(DkK
0.9999( I . E.C.V.fE T i:80.76 % (1)50.51 %
() o

B ER SRR IMEREE), RS
TR RGBT, B EERITRET,
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k=
2 R T
& ” Woom #%Tlé\i‘(mg/giﬁl%%) R \;ﬂJk«lJi(ug/Hml)
&4 1 FH#& (SPF35) 40 80 4.81 9.62
#H 2 3$U% (SPF12) 20 75 11.10 41.60
%% 3  $UL#E (SPF15) 30 80 16.62 44.33
%% 43L& (SPF15) 30 60 16.65 33.11
A 5 BH (SPF15) 35 70 19.37 38.74
&8 6 FH#& (SPF35) 30 80 16.54 44.12
B 7 b #l 30 70 16.65 38.85
& 8 B F Al 0 15 0 15.15
[ : Oxybenzone
I : Octyl Dimethyl PABA
[ A)
./\.
i B
S
' s t £ Y l -
PO I T
Sk :}‘
A .
® . ' 2 ©
3 1' W g
S 4O 3 ®)
I} Vi §
Coh
]

B—: UVAALE#
A)— : Oxybenzone
B)..... : Eusolex 6300
Gy g Oxtyl

Dimethyl PABA

o . 2 3 4 5 6 7 8 9 10
Retention time ) (min)
B = : Liquid chronatogram of a standard soultion
A)Oxybenzone 15.03ug/ml
B)Eusolex 6300 10.0ug/ml

C)Oxtyl Dimethyl PABA  30.39ug /ml
Flow Rate : 1.0ml/min
Attenuation : 2 X =7

= TDes
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STANDARD CURVE OF OXYBENZONE

STANDARD CURVE OF OCTYL DIMETHYL PABA*
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0.000 0.667 1338 2.000 2.667 3.333 4.000
PEAK HEIGHT RATIO I

B = : Oxybenzone ZAZH s 4%

B : Octyle Dimethyl PABA ZAZ# ¢4k

X Y X ¥
0.5725 5.0100 0.3759 10.1300
1.1100 10.0200 0.7304 20.2600
1.6489 15.0300 1.0786 30.3900
2.2211 20.0400 1.4490 40.5200
2.8065 25.0500 1.7783 50.6500
(v EDkEBREBRER
HmE|F (mg) Fa4E (mg) * w ok R(%)*
| I | | | I
Sal 40.0 80.2 40.2 80.3 100.4 100.1
Sa2 80.4 160.2 80.1 163.4 99.6 102.0
Sa3 120.0 240.1 120.2 244.7 100.2 101.9

[ : Oxybenzone
I : Octyl Dimethyl PABA
* R ZKERZTFHE

53715599.6% —100.4% (1) 5K100.4—102.0%
(1) (R&RM) o
KAGERPHEERSGEZERAIES
H,HEETEEERSRSZSERRNE
PeBEE MAZHMBYMcTE@EAS - ©
Nt A= E) B RE
ZERAEBREFERERRKR) -

.

HEBZ - AMRZEHERERGEE,
RfRRE R REE B EWTTK

B Oo#H

A ST, A S ER R, K5 ik
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F A SR AT E BB HOXYBENZONE
KOCTYL DIMETHYL PABAR %

A2 TEEARSFARLR
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B : &3 ZkiRHE
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B+ : RH5 2kt B E

_M

W)

(®)

)

O |

[

Bt—

4

iy

6 2 &40 B AT E

HmmE|E (mg) 4% (mg) * ok E(Y)*
& B e
| I I Il I I
w1 40 80 43.6 77.3 109.0 96.6
w2 20 75 21.4 77.9 107.0 103.8
w3 30 80 31.1 78.5 103.7 98.1
w4 30 60 28.9 56.9 96.3 94.8
g ) 35 70 34.9 69.3 99.7 99.0
w6 30 80 31.7 79.5 105.7 99.4
w7 30 70 29.8 68.2 99.3 97.4
#EE 8 0 15 0 14.8 0 98.7
W)
W)
©)
o)
) |®)
- L
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ANALYSIS OF OXYBENZONE AND OCTYL DIMETHYL
PABA ON COSMETIC PRODUCTS BY HPLC

CHAN-YING LIEU, MING-YUE YANG, JIUNN-SHENG JEAN AND
BER-LIN CHANG

DIVISION OF DRUG CHEMISTRY

ABSTRACT

A simple isocratic, high-performance
liquid chromatographic (HPLC) assay pro-
posed for the simultaneous determination
of Oxybenzone (I) and Octyl dimethyl
PABA (I) in sunscreens, using Eusolex
6300 as an internal standard. Sunscreens
samples were extracted by direct disslou-
tion in ethanol. all standards were dis-
solved by ethanol. The chromatographic
conditions included : flow rate=1.0 ml/ -
min;Inertsil ODS-2 column (5um, 4.6mm I.
D. x15 cm);280nm UV detector. The results

—77—

of system suitability tests were asfol-
lows : the coefficients of variation were
less than 0.76% and 0.51% for (1) and (I)
respectively ; the correlation coefficients
were 0.9998 (1) and (I) respectively; the
correlation coefficients were 0.9998 (1) and
0.9999 (I). Recovery experiments gave 99.6
%-100.4% for (1) and 100.1%-102.0% for (I).
the method can be used for the determina-
tion of commercial products and has been
applied for the routine analysis in our
Laboratory.
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