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Determination of Antioxidants Butylated Hydroxyanisole BHA
and Butylated Hydroxytoluene BHT in Cosmetics by Gas
Chromatography-Mass Spectrometry Selected Ion Method

ZHANG Wei-ya'! WU Cai-ying WANG Cheng-yun' YANG Zuo-jun' LIU Li'
1. Shenzhen Entry-Exit Inspection and Quarantine Bureau Shenzhen 518045 China
2. Department of Chemistry ~Wuhan University ~Wuhan 430072  China

Abstract A new method for the determination of butylated hydroxyanisole BHA and butylated

hydroxytoluene BHT in cosmetics by gas chromatography-mass spectrometry selected ion storage
SIS method was developed. The BHA and BHT in samples were extracted by methanol. The m/z
165 and m/z 205 were the monitoring ion for BHA and BHT respectively. The detection limits of

BHA and BHT in samples were 2.5 pug/g and 0.5 pg/g respectively. The method is simple rapid

and accurate.
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BHT 99.5% Chem Service BHA  BHT 5
mg/L. DB-5MS 30 mx0.25 mm i.d. x0.25
1.2 pm
Supelco WAX™.10 30 m x 1.0 mL/min 40 C
0.25 mmi.d. x0.25 pm 10 °C/min 220 C 220 C 4 min
100 C 10 C/min 220 C 6 BHA  BHT 13.133 min
min 220 C He 13.353 min Supelco WAX™-10
>99.999 % 1.2 mL/min BHA  BHT
El 21.441 min  14.820 min BHA
70 eV 150 C 220 C BHT
1.3 kV Supelco WAX™-10
6 min 35 u~300 u 6 min
~7.5 min 7.5 min ~ 10 min SIS SIS
m/z 205 10 min ~ 13.5 Supelco WAX™-10
min 13.5 min ~ 16 min SIS “1.2" BHT
m/z 165 BHA 8.541 min 14.860
1.3 min
BHA  BHT 1.000 ¢ 50 mL 2.2
20 ¢/L BHA  BHT GC/MS
1 2 1 2
1.4 BHA  BHT 165 205
0.5¢g 50mL 20 mL
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Fig.2 Mass spectrum of BHT
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GC/MS-SIS BHT
3 4 ) "
BHA BHT
NIST 98 2.3.2 6 5
4 m/z 165 m/z 205 5 min 10 min 15 min 20 min 30
BHA BHT 3 BHA  BHT min 5 min
S/N 55 29 4 BHA 6
BHT S/N 2 155 3980 3 min
SIS 3 min 5 min
3 min
2.4
0.1 mg/L 0.5 mg/L 2.5 mg/L 5
mg/L 10 mg/L 25 mg/L. 60 mg/L BHA  BHT
Y X
X ) mg/L BHA Y =
16 803X +29106 r =0.9987 BHT
6 B 1lo ' 1Iz 114 16 Y =38042X+45617 r=0.9990
+min 1.0 pL BHA
3 0.05 mg/L S/N =3 BHT
Fig.3 GC/MS total ion chromatogram of sample 0.01 mg/L S/N =3
I.BHT 2.BHA. BHA  BHT 25
- pe/e 0.5 pg/e
2.5
BHA BHT 7
BHA  BHT
1 0.0931% 0.066 1%
l i 2.18x107* % 1.31x107° %
6 8 10 12 14 6 2.34% 1.98%
#/ min
4 GC/MS-SIS ‘ " 5
Fig.4 GC/MS-SIS chromatogram of sample BHA  BHT
1.BHT 2.BHA. GC/MS.
2.3 SIS 1
2.3.1 BHA BHT L
5 Table 1 Results of recovery test
5 15 min Component  Added yg ~ Found pg  Recovery %
24.0 23.4 97.4
48.0 45.5 94.8
BHA 96.0 93.1 97.0
180.0 177.0 98.3
300.0 303.0 101.0
BHA 0.052 5% 32.8 29.8 90.9
0.0601% 0.0352% 0.0504% BHT 65.6 62.8 95.7
0.021 6% 0.0378% 0.0225%  0.038 4% B I o o
BHA 3 328.0 344.0 105.0

BHT
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Table 2 Analytical results of samples

Sample w BHA w BHT

Sample name
% %

facial cleanser - -

suntan cream - -
anti-wrinkle mask - - 1 DONG Li-li. Cosmetics. Beijing China Materials Press
suntan oil -
1999. 10

0
suntan cream - 1
suntan cream 0.0931 0.0661 . . 1999.10
0.0938 2 GB 7916-87

active day cream - -
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night cream
ZHU Liang-yi. Analytical Instrument Manual. Beijing
hair conditioner _ _ Chemical Industry Press 1997. 816

shampoo - - . . 1997.
— not detected. 816

emulsion - -
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