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Abstract: A novel analytical method for the simultaneous determination of seven naphthalened-
iols (2 6-naphthalenediol 1 5-naphthalenediol 1 6-naphthalenediol 2 7-naphthalenediol

1 7-naphthalenediol 1 3-naphthalenediol and 2 3-naphthalenediol) in cosmetics by reversed-
phase high performance liquid chromatography ( RP-HPLC) with a diode array detector was
established. The moisturizer cream emulsion and waterike cosmetic samples were extracted
with 95% ethanol (v/v) and the powderdike cosmetic samples were extracted with 95% etha—
nol-0. 1% acetic acid (3:2 v/v) then the extracts were centrifuged filirated and analyzed
by RP-HPLC using a C; column employing methanol-0. 1% acetic acid aqueous solution as the
mobile phases under the condition of gradient elution. The naphthalenediols were qualitatively
determined by retention times and confirmed by ultraviolet spectra. The external standard
method was applied for the quantification. The results indicated that the limits of quantification
( LOQs) of the seven naphthalenediols were ranged from 0.5 mg/kg to 1.2 mg/kg ( S/N =10) ;

meanw hile the linear correlation coefficients of them were all no less than 0.999 0 within the
linear ranges. Their recoveries in spiked samples at the levels of 5.0 =50 mg/kg were ranged
from 84.0% to 102% with the relative standard deviations ( RSDs) of 1.3% -5.7% (n =6).

The method is simple precise and suitable for the determination of naphthalenediols in cosmet-
ic samples.
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1 7- (1 7-naphthalenediol 97.0%) .
2 3- (2 3-naphthalenediol 98.0%) .
o 2 6- (2 6-naphthalenediol 98. 0%)
o ( 2 7- (2 7-naphthalenediol 97. 0%)
22007 ) 1 5- Sigma-Aldrich ; ( )
2 7- 95% ( ) (18.0 MQ * cm) .
0.5% 1.2
. 1000 mg/L
1 5- 2 7-
10.0 mL 100 mL
100 mg/L o
o 4 °C
1 5- 27- 1.3
: Dikma C (250 mm x4.6 mm 5
o wm) o TA B 0.1% (v/v) o
§ (2007 ) :0.0 ~35.0 min 25% A ~85% A;
35.1~45.0 min 25% A. :1.0 mL/min.
2-te 130 C; :230 nm; 120 wLo
s ’ 1.4
1 5- 5- ; ’ 1.4.1 N 0.5
( HPLC) 1 4- g( 0.001 g) 10 mL
: ¢ HPLC- 4 mL95% (v/v)
9 15 min 95%
1 7- ; > HPIC (v/v) 5 mLo
22 ( 2 7- 1 5- 10 000 r/min 5 min
) ‘ - °
7 1 7- 1.4.2 0.5 g( 0. 001
2 3- o g) 10 mL 2 mL 95%
( RP-HPLC) 7 (v/v) 2
N mLO0. 1% (v/v) 15 min
o 95% (v /v) 5 mL.
1 10 000 r/min 5 min
1.1
1200 ( Agilent 2
) Milli-Q ( 2.1
Millipore ); 3KI15 ( Sigma o
) ; MS3 basic ( IKA ); o
KQ-500E ( 0. 1% 7
) .

1 5- ( 1 5-naphthalenediol ~0.1% ~0.1% ~0.02
99.5% Chem Service Inc.) 1 6- (1 6- mol/L 0.02 mol/L 5
naphthalenediol 97.0% Alfa Aesar ) o 1 3-

13- ( 1 3-naphthalenediol 99.0%) . 2 3- ;0.02 mol/L
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( 1) 0.1% 2 7
0.1% Fig. 2 Chromatogram of a mixture of seven
¢ : ° naphthalenediol standards
The peaks are the same as the Nos. in Fig. 1.
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Fig. 1 Comparison of peak areas of the seven
naphthalenediols in mobile phase with 2w /V) °
different acetic acid contents °
The LC system was equipped with a Dikma C,g column (250
mm X4.6 mm Sum) and the column oven temperature main— °
tained at 30 °C. The mobile phase was constituted by solvent A 2.2.2

( methanol) and solvent B ( acetic acid aqueous solution) . The
mobile phase flow rate was 1.0 mL/min with a linear gradient
at the following conditions: 0 -=35.0 min 25% A -85% A; 35. 1 ° 5.10.15.20.30
-45.0 min 25% A. The detection wavelength was 230 nm.
The injection volume was 20 pL.

Analytes: 1. 2 6-naphthalenediol; 2. 1 5-naphthalenediol; ° >
3. 1 6-naphthalenediol; 4. 2 7-naphthalenediol; 5. 1 7-naph-
thalenediol; 6. 1 3-naphthalenediol; 7. 2 3-naphthalenediol.

min o

5 ~30 min 15 mino.
( 1.3 ) 7 2.3
2 o
2.2
2.2.1 y x(mg/L)
N . o N N 1.
17 N () (LOQ)
Table 1 Regression equations correlation coefficients (7?) and quantification limits ( LOQ) of the seven naphthalenediols
No. Analyte CAS No. Regression equation r? LOQ/( mg/kg)

1 2 6-naphthalenediol 581434 y =305.07x +36.174 0.9993 0.7

2 1 S5-naphthalenediol 835649 y =262.57x +33.938 0.9992 0.8

3 1 6-naphthalenediol 5754490 y =209.59x +25.802 0.9993 1.2

4 2 T-naphthalenediol 582472 y =436.05x +76.389 0.9990 0.5

5 1 7-naphthalenediol 575382 y =214.87x +33.097 0.9996 1.0

6 1 3-naphthalenediol 132-86-5 y =303. 19x +25.805 0.9992 0.6

7 2 3-naphthalenediol 92444 y =311.27x +27.023 0.9993 0.7

y: peak area; x: mass concentration mg/L.
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1 7 0.1 ~200 mg/L 2 7- 84.0% ~ 102%-
0.999 0. 84.9% ~ 93.0%- 84.2% ~ 101%- 85.7% ~ 92.7%-
(10 (S/N=10) ) 0.5~1.2  84.7%~101%85.1% ~96.0%  85.8% ~99. 9%
mg/kg. (RSD) 1.3%~5.7%(n =6) .
2.4 2.5
( )~ ( )~ ( 24 ( 10
) ( ) ) .5 .6 3
o 5.0.10.50 mg/kg o 2 2 7-
2. (0.5%)  (
1 3- <1 5- 3);
1 6- W1 7= 2 3- 2 6- 7 o
2 (n=6)
Table 2 Determination results of recoveries and precisions (n =6)
Aual Added/ Hair cream sample Cleansing milk sample Powder sample Toner sample
te
navte (mg/kg) Recovery/% RSD/%  Recovery/% RSD/%  Recovery/% RSD/%  Recovery/% RSD/%
2 6-Naphthalenediol 5.0 89.8 4.2 85.9 4.1 85.1 4.6 86.2 4.7
10 91.6 4.1 88.9 2.8 87.7 3.5 89.9 2.5
50 96.0 3.8 91.4 2.5 91.3 2.5 91.1 2.0
1 5-Naphthalenediol 5.0 86.1 3.9 87.6 2.4 84.9 3.3 85.4 3.6
10 88.5 2.9 89.3 3.3 86.4 3.0 86.5 3.0
50 90.5 2.6 90.3 4.4 88.5 2.5 93.0 2.8
1 6-Naphthalenediol 5.0 91.4 3.6 85.9 3.8 84.2 3.5 84.3 4.0
10 92.1 3.1 89.2 3.0 86.0 3.2 86.7 2.9
50 101 2.2 92.5 2.4 88.0 2.9 88.5 2.6
2 7-Naphthalenediol 5.0 90.4 5.3 85.8 3.9 90.4 4.3 93.7 5.3
10 93.2 3.3 87.6 3.1 97.9 3.6 98.4 2.9
50 98.7 3.1 94.9 2.4 98.8 3.4 99.9 2.5
1 7-Naphthalenediol 5.0 87.4 5.7 86.3 4.7 85.7 5.0 86.7 4.0
10 91.5 3.7 88.4 2.3 87.8 4.3 88.3 3.4
50 92.7 2.2 91.3 2.0 90.5 3.4 92.5 2.7
1 3-Naphthalenediol 5.0 91.9 3.9 84.0 3.8 91.5 4.6 93.3 3.7
10 96.3 3.2 86.0 3.5 94.5 3.5 97.8 3.4
50 100 2.6 87.2 3.0 102 3.0 99.2 2.1
2 3-Naphthalenediol 5.0 89.1 4.1 91.9 3.6 84.7 5.6 94.7 3.8
10 88.3 3.1 97.0 2.2 87.7 4.3 95.6 1.6
50 100 2.6 100 1.9 89.0 2.5 101 1.3
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Fig. 3 (a) Chromatogram of a positive sample and ( b) ultra-violet spectrum of 2 7-naphthalenediol in
a positive sample and (c¢) ultra-violet spectrum of the 2 7-naphthalenediol standard
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