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Rapid determination of 6 kinds of artificial musk in cosmetics by gas
chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method of determination of 6 kinds of artificial musk (musk ambrette,
galaxolide, musk xylene, ketone musk, tonalid and musk ketone) in cosmetics by gas chromatography-mass
spectrometry (GC-MS). Methods Totally 6 kinds of artificial musk residues were extracted from the samples
(cream, body wash, facial mask, etc) with ethyl acetate, cleaned up by solid phase extraction (SPE), then detected by
GC-MS with external standard method. Results The 6 kinds of artificial musk had good linear relationship in the
range of 0.02~0.50 pg/mL with correlation coefficients of 0.9968~0.9992. The recoveries of all artificial musk were
83.0%~110.38% at the spiked levels of 0.20, 0.40 and 2.00 mg/kg in cosmetics, and the relative standard deviations
(RSD) were 2.8%~7.5%. The limits of detection (LODs) of 6 kinds of artificial musk were 20.0 ~ 40.0 pg/kg.
Conclusion This method is simple, rapid and accurate, which is suitable for the simultaneous determination of 6

kinds of artificial musk in cosmetics.
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2 MR5RE

2.1 MRI5EE

Agilent 7890A-5975C A A3 BT ik K FH X (38 ) 22 4
B3], IKA IR G PR (IKA A ), Sigma Z.0HLEER
Sigma 2~ )

ZRC R, & Wk HEE(faakal, RIg2ek/Aw); 6

PR CEF IS . BEE . RS . S, —
F 2R . B M) (bR, 4lE>98%, fi[E Dr./vH]);
HEEAF (2 g/6 mL,; LILREA ]
22 RWHE
22.1 AR R AL

HERR AR 3R A B bR, T LR S FRIE W
AR, WIERZE 10 mL, B 1S B bR A A AT
(1000 pg/mL), fiff FHTHLHE T 22 B0 A% 0.02, 0.03, 0.05,
0.10. 0.20. 0.50 mg/L RINEKEWIRAER K, BRI .
222 HonaraE

I B SR SRE SETR AR 1.0 g B5IRE G
FiEE 0 15 mL 208, A 10 mL & F ke LR LR
Q:1, VW REHN, RAG, 25 CHAE 10 min, KRG EE
AL (20 'C)4000 r/min &0 5 min, B, E 5.0 mL
HREIE T, 50 CHEMRMARZ) | mL 154k,

Hib: PLS mL S H BETE AL AL AR (2 g/6 mL),
B 2D PRZEBL B 4 f5 0RE L BAE, T 8 mL & H
LR TERQ2:1, VRGN PR B, RV, &
BEARZIET, MCRBESRZE | mL, RGIRYE, o
0.22 um A HLAHUERE, BEMAFN .
223 &L

(HGC &Mt

tai%FE: Agilent HP-5MS(30 mmx=0.25 mm, 0.25 pm);
JRFEFF: 90 "CLL 20 C/min JHZE 182 °C, f##F 3 min, LI
1.5 ‘C/min 73 192 °C, FLA25 ‘C/min F12 280 °C, {4453 min;
24735 20.79 min,  HEFECRJE: 260 °C; i 2.0 mL/min; #F
FEAR: 1 L (AV3); 80 m2liZ(=99.999%).

Q) A1

BTk L FHE B (electronic ionization, EI); BT
TR 230 °C; HESRE: 70 eV, MR, phEE T
(selected ion monitor, SIMYREZ; 432 YR 260 C.,
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THIORESAE . MR RBEETIX 6 R A, Y
PAVERE, DIEAVEE IR, 3628 BURE 5 M AR ARxT TiX 6
TP S Ak TSR A, H2%5 R Al St 28R i b S AT
Moy 2, %ot sk % Bk + DL R R SE AL, ARSI e
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Fig. 1 Optimization results of SPE column selection
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Fig.3 Optimization results of extraction solvent
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AYMTSEBREE, R BR X 6 FhE RN 6 Fi ik B
HIFR BRI T 81.15%~118.36% 2 1] . FIr e 4% 6 T HL
AT 6 Fi NS B M3 R, A5 LR OFRQ2:1,
Vv 5 R RS A R, (HUR 0 A R 25 U I,
R A JAERT G, m H RS R, BEaHIE,
AL A B LR TR Q2:1, ViV RS ki
iESiil
3.2 BIiE-FUSRHAEEMIL
321 &igAeyitiE

i AgilentHP-5MS(30 mx0.25 mm, 0.25 pm) a4 ik
TFIRG BARY T Y (0 1% 73 Bk R IR, 196 PR B 5 10 (5 3520 #r
FAF, 6 FRG BB 25 o ReAR AP e Pk S e &, ikm
ATy R HP-5MS N #ikE, SR WL 4B.
322 Rik#kE

SR, ALELL 1.5, 2.0, 2.5 mL/min 3 M,
7EHA S — B TSR, A 0.20 pg/mL IRA RN Y
3VAT A NAE, s s K, T, B
Bme L {E T R, AEORUE B AR AN R ST, SRS A

H I, ARG VEE 2.0 mL/min S s 0 7 5
323 MRS LERMNGEGEL

KA (scan) X R E A 1.00 ug/mL #) 6
P28 BE A IR A PR UETE WOEAT 00T, SR BEE, e
o3 AR B T M E T RS AR ER 1); ARG
A3 R ERE SIM BRI E 6 B A BE IR SRR .
3.3 ZMXRRMEEHIR

TE B IR ERE R RE /T 558 F X 6 Fl i B 4331
0.02. 0.03, 0.05. 0.100, 0.200., 0.500 pg/mL FIFRAEAIR
SIBRIEIZR, T2 2.6 FPEFA LR IS FE R 0.02~0.500 pg/mL,
AL RFORT 0.9968, it R4 20.0~40.0 pg/kg.
34 [ERERSEEE

B FH— AT BRI G R B S A
FED, MEFIFREL 1.0 g, 43 B INA [lH (8) A B A B v
GC-MS P H R iR, g5 R 0LEE 3, ATLIEH, 6
Fh N 8 B A B U8 I EDBCRAE 83.0% ~ 110.38% 2 (8], AH Xt
P EM 22 (relative standard deviation, RSD) K 2.8%~7.5%.

F1 6 MAEBRETNHFEST
Table 1 Characteristic ions of 6 kinds of artificial musks
ot _ FHE Fi‘%%(m/z)% by _ FRIERS ?‘(m/z)ﬁ
EMEET ERET EMEE T T
EFHE 253,254 263 T HREE A 297,265 282
i 5 223,239 238 2 B A 258,201 243
R B 213,258 243 B ) 294,128 279
F2 6MABBENIERMZE. LMHEXRBREERM0=6)
Table 2 Standard curves, linear correlation coefficients and detection limits of 6 kinds of artificial musk (72=6)
EY LT (ug/mL) KPR AR % P (ng/kg)
EFHE 0.02 ~ 0.500 ¥=3.69x10X-3.765%10? 0.9986 40.0
T 5 ¢ 0.02 ~ 0.500 Y=5.39x10X-4.53x10? 0.9980 40.0
FER B 0.02 ~ 0.500 Y=2.48x10°X-2.55x10° 0.9992 20.0
T HRE 0.02 ~ 0.500 ¥=1.69x10°X-2.85%10° 0.9979 40.0
44 B A 0.02 ~ 0.500 ¥=2.35x10°X-3.67x10° 0.9968 20.0
i 7 il 0.02 ~ 0.500 ¥=3.55x10X-4.16x10° 0.9987 40.0
#3 6 MAEBFEEWERS RSD(n=6)
Table 3 Recoveries and RSD of 6 kinds of artificial musks (n=6)
ey 0.20 mg/kg 0.40 mg/kg 2.00 mg/kg
S ISR (%) RSD (%) -2 [BIKCR (%) RSD (%) S DR (%) RSD (%)
ET AT 83.0 7.5 91.7 4.3 93.4 5.7
il ) 101.12 4.0 92.29 3.4 96.19 2.8
FER B 92.25 4.6 100.29 6.9 101.53 4.4
T HRE 96.00 3.5 92.10 42 100.23 5.8
k44 B A 91.56 3.3 99.83 4.0 110.38 44
B A i 101.26 6.8 106.81 4.7 109.08 5.6
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KRR XA E T B 20 AFLAA AL SRS
TR BT . AT BB 17 AREEA & G R
T, HPERBF RS 17 4, thg4 87 AR
12 4> K A SR B A de i O T3k 2440.78 pg/kg, 94 EE
Frde e ik 570.17 pg/kgo Bl 4 S At PR TH FLAE i 5
s Y T W) 6 8 F (235 # (total ion chromatogram, TIC).
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Fig. 4 Total ion current chromatograms of artificial musk sample
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