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Abstract: An analytical method based on high performance liquid chromatography with a diode

array detector ( HPLC-DAD) has been established for the simultaneous determination of 3
benzalkonium chloride homologs (n-C,H,;-C,H;NCl n-C,H,,-C;H;NCl n-C Hy;-C,H,;NCI)
in cosmetics. The sample was extracted with methanol ( including 0.5% formic acid) under
ultrasonic operation the HPLC separation was carried out on a CAPCELL PAK SCX column
(250 mm x4.6 mm 5 pum) the mobile phases were 40 mmol/L. ammonium acetate solution
(including 0. 1% triethylamine) and acetonitrile with gradient elution the flow rate was 1.0
mL/min the detection wavelength was 260 nm the column temperature was 25 C and the
injection volume was 20 pL. The limit of detection was 50.0 mg/kg and the quantitation limit
was 200. 0 mg/kg for 3 benzalkonium chloride homologs in cosmetics. The linear plots were
obtained between 5.0 mg/L and 3 000.0 mg/L. Overall recoveries were between 92.5% and
102. 1% with the relative standard deviations ( RSDs) between 3.81% and 6. 66%. The method
is simple rapid accurate and suitable for the determination of 3 benzalkonium chloride homo-
logs in cosmetics.

Key words: high performance liquid chromatography ( HPLC); benzalkonium chloride homo-

logs; cosmetics

( BAC) C,BAC ; C,-BAC.
3 C,-BAC .
(n-C,Hy-CoH ;NCI( C,,-BAC) .n— . (
C,, H,-C,H,; NCI( C,,-BAC) . n-C,, H,;-C,H,, NCI . )
(C,,-BAC)) .3 . 0.1% ~ 0. 8%- ¢
* : . Tel: (010) 82479365 E-mail: haowang2003@ 163. com.
(20091026702) .

120110121

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 3 + 459 ¢
DL ( Council Directive 76/ 20 min 0.2 ¢ 0.5%
768 /EEC) * 15 mL
( 3% 100 mL 45
0.1%) . . 0 3mL  0.5%
. . 0.45 pm
HPLC
1.3.2
1.0g 0.01 g 10 mL
AN N 9mL 0.5%
(HPLC) °~* HPLC 10 min 0.5%
C18 0.45 wm HPLC
1.4 HPLC
CAPCELL PAK SCX (250
( ) ( mm x4.6 mm 5 pm); 130 C; 120 L,
0.5% ) 1260 nm; “(A) ( B)
SCX (pH 4.0); :0 ~ 15 min
100% A 75% A; 15 ~20 min 75% A; 20
~26 min 100% A, :1.0 mL/min.
1 1.5
1.1
Agilent 1100
Agilent G1315B ( Agi-
lent ) ; RE2000 ( 2
) ; KQ-5200 ( 2.1
); TGLA6M
( ) ; Milli-Q .
( Milli-Q ) o (
( Fisher ) . N 50%)
. ( ); C,BAC.C,,- 0.5%
BAC.C,,-BAC( =99% Sigma ) ( 90%)
1.2 .
C,BAC.C,BAC.C,BAC
0.1g 0.0001 g 20% 2.2 HPLC
10 g/L 4 C 2.2.1
3 0.5% 5-8
5.0 25. 100. 0. 500.0. C18
1.000. 0.3 000.0 mg/L . o
3.08 g
1000 mL. 1 mL
pH 4.0 0.45 um SCX o
1.3 2.2.2
1.3.1 3
0.5¢ 0.01 g 25 mL
20 mL  0.5% (pH



* 460 - 29
4.0) 2.3 .
(pH (5.0.25.0.100.0-
4.0) 0:100 0 ~15 min 500. 0.1 000. 0.3 000.0 mg/L) 20 pL
25:75 x(mg/L) %
3 o 5.0 ~3000.0 mg/L
2.2.3 ©C,BAC y =0.847x — 1.635
(r=0.9999); C,BAC y =0.580x —0.569(r =
215 nm 260 nm 0.9999); C,BAC y = 1.218x + 0.568 (r =
215 nm 260 nm 10 0.9999) . (S/
215 nm N) 3 3
3
260 nm o o ( )
200 mg/kg 3
( 1.3.1 6
3 S/N 10
92% ( RSD) 7%
200 mg/kg o
2 2.4
- 6
: 0.50¢ 3 C,BAC.C,BAC.
N C,-BAC 200,400+ 1 000
0 2 4 6 8 10 12 14 16 18 mg/kg 1.3.1
t/min
1o 1
1 3
Fig. 1 Chromatogram of a mixed standard solution of 92.5% ~102. 1% RSD 3.81%~6.66%(n =
3 benzalkonium chloride homologs 6) o
13 (n=6)
Table 1 Recoveries of 3 benzalkonium chloride homologs spiked in blank samples (n =6) %
Benzalkonium 200 mg/kg 400 mg/kg 1000 mg/kg
chloride homolog Recovery RSD Recovery RSD Recovery RSD
C;,-BAC 94.4 6.66 94.0 5.58 101.7 5.13
C,BAC 95.6 6.10 93.8 5.76 101.6 4.66
CsBAC 92.5 5.46 93.7 4.68 102. 1 3.81
2.5 317.74 mg/kg  222.18 mg/kg
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Fig. 2 Chromatogram of a positive sample
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