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Abstract: A method of high performance liquid chromatography-tandem mass spectrom-
etry (HPLC-MS/MS) was developed for the simultaneous determination of nine banned
alkaloids in cosmetics, including strychnine, pilocarpine, veratrine, noscapine, lobe-
line, atropine, hyoscine, ephedrine and physostigmine. Water was selected as disper-

sant agent, a mixture of ammonia-methanol (2 : 98, V/V) solution was selected as
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extracting agent, meanwhile, n-hexane was adopted for defat treatment, so the purifica-
tion and extraction could be accomplished in one step. The chromatographic separation
was achieved by using a Poroshell 120 Bonus-RP column in combination with a gradient
elution with 0. 2% formic acid in water and acetonitrile. The qualitative and quantitative
analysis of the nine alkaloids were operated by electrospray ionization at positive ion
mode using multiple reaction monitoring (MRM) mode. The mass spectrometric frag-
mentation rule of the alkaloids was also studied. The results showed that the linear rela-
tionships are good corresponding to concentration ranges, and the correlation coeffi-
cients are 0. 997 8-0. 999 8. The limits of detection (LLODs) and the limits of quantita-
tion (LOQs) range from 0. 03 to 0. 36 pg/kg and 0.1 to 1.2 pug/kg, respectively. The
recoveries are 85. 3%-135. 3% at three spiked concentrations, and the relative standard
deviations (RSDs) are 1. 0%-13. 4%. The method is fast, accurate and sensitive, and it
is suitable for the detection of the banned alkaloids in cosmetics and the evaluation of the
safety of cosmetics.
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Table 1 Mass spectrometric parameters of 9 alkaloids
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Alkaloid Formula Molecular Precursor Fragmentor/V Product ion Collision Classification of
Mass ion(m/z) (m/2) energy/V fragment ion
+ 7 C21 H22 N, O3 334 335 120 184.1% 40 [M+H—CyH;3NOJ*
156. 2 52 [M+H—CyHi3NO—COJ™
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1L A5 3 Cz2 H27 NO; 337 338 115 216.2 16 [M+H—CsH;,0]"
96. 2~ 40 [M+H—CsH;,0—0CsHg ]*
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93.2* 32 [M+H—CgHjo 05 —CH;N]T
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Fig. 4 Fragmentation mechanisms of 9 alkaloids
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Table 2 Regression equations, correlation coefficients (r*), limits of detection (LODs),

limits of quantitation (LOQs) and linear ranges of 9 alkaloids

_ ‘ MR oty 2 S i R % 14 15 18
Correlation LOD/ LOQ/ Linear range/
Alkaloid Regression equation
coefficient (%) (pg/kg) (pg/kg) (pg/L)
ENIONH y=2.819X10"x—6860 0.9997 0. 36 1.2 0.20~50
ESY a2} y=1.086X10°x+1. 605X 10* 0.9978 0.15 0.5 0.20~50
PR T y=1.769X10°x—1. 499 X 10" 0.9998 0. 06 0.2 2.5~600
AT y=6. 989X 10 x4 2649 0. 9983 0.21 0.7 2. 5~600
11 4 2 y=2.707X10*x—1. 070X 10* 0. 9981 0.06 0.2 2.5~600
B 46 y=1.048X10*'x—2715 0.9997 0.03 0.1 2.5~600
R0, y=05.278X10"x—6554 0.9993 0.03 0.1 2.5~600
JFR 5 B y=9.892X10*x+1075 0.9997 0. 09 0.3 0.50~150
7w 5 y=7.214X10*x—6566 0.9992 0.06 0.2 0.50~150
R 39 Th A W R A0 AR B U R R AR AR AR =
Table 3 Spiked recoveries and relative standard deviations of 9 alkaloids
FEHAR PRIB L Ik HEL
Whitening emulsion Skin perfecting lotion Skin-care cream Moisturizing cream
LW
Ao THEMCE AR PREMGE AR PREMGE AR PRENGE R
Average W 2 Average W 22 Average g 22 Average W 2
recovery/ % RSD/ % recovery/ % RSD/ % recovery/ % RSD/ % recovery/ % RSD/ %
ks 105. 4 9.3 116. 6 2.6 118.6 7.9 88.5 9.9
125.4 11. 8 113.9 3.3 102. 1 6.6 87.5 4.7
112.0 9.2 111.5 3.6 117.0 7.1 109. 6 3.7
X T 109. 4 8.7 112.5 2.0 113.2 7.6 96.3 10.9
126.7 13.6 108. 4 3.3 104. 6 3.5 103. 4 10.9
107. 6 9.5 116. 8 5.2 114.7 3.5 122.6 11.5
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EHAK PRIB L kT HELEN
Whitening emulsion Skin perfecting lotion Skin-care cream Moisturizing cream
i
Ml FHEMCE R FMENGE R FMENGE MR FMERE R
Average WA 2 Average Wi 22 Average Wil 2 Average Wil 2
recovery/ % RSD/ % recovery/ % RSD/ % recovery/ % RSD/ % recovery/ % RSD/ %
Wk T 108. 9 5.5 121.4 9.3 117.2 2.8 92.3 7.9
125.2 9.3 121.6 5.6 112.4 3.9 89.3 7.4
110. 4 5.9 114. 4 13.1 117. 8 3.2 101. 7 7.9
e T 130.7 7.4 116. 8 5.4 128.4 11.1 85.8 4.5
126. 6 13.3 124.5 6.7 125.4 5.1 99.9 4.4
130. 1 7. 123.2 5.3 135.3 5.2 118.7 4.3
1004 S B 120.7 8.6 117.3 4.8 121.9 3.5 85.3 5.2
123.1 8.4 100. 7 4.6 108. 2 1.7 87.0 5.5
110. 3 8.0 99.2 4.5 104. 7 3.9 86.9 4.9
P T 5 112.0 7.5 130.0 8.7 113. 8 12.9 88.2 9.0
128.3 13.2 107.2 12.9 95. 7 1.9 102.0 6.4
112.7 8.1 116. 8 3.5 114.5 5.5 99.1 5.3
KE M 111. 8 8.9 121.3 2.7 130.1 2.4 106. 1 13.0
130. 0 13.4 121.7 1.0 116. 9 3.5 111.7 12.1
112.8 7.2 124.7 2.7 117.3 2.6 98.5 11.1
W 118.7 6. 108.0 13.1 127.6 3.3 95. 6 5.9
129.9 8.6 120. 7 12.6 106. 0 2.9 102.9 10. 2
124.7 5.2 120. 4 12. 8 114.1 3.2 116. 6 6.1
B i AR 118. 4 3.4 117.0 3.9 130. 6 7.3 90.0 5.3
122.4 10. 6 121.1 3.6 114.7 6.5 94.5 3.3
116. 4 2.8 123.2 3.4 122.7 5.8 110.9 2.0
3 ggi@ YANG Shihai. Research progress of Chinese
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