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Abstract: A confirmatory method is presented for the determination of five nitro-musks (musk

ambrette, musk xylene, musk moskene, musk tibeten and musk ketone) in different cosmetics by
gas chromatography coupled with negative chemical ionization (NCI)-triple quadrupole mass spec-
trometry (GC-MS/MS). The samples were extracted under ultrasonication using a mixture of ace-
tone and hexane. The extract was concentrated and then cleaned up by CNWBOND Si solid phase
extraction cartridge. Five different instrument parameters such as the temperature programmed,
ion source temperature, reagent gas pressure, collision energy, monitoring ion pairs were opti-
mized for higher sensitivity. Then the analytes were qualitatively and quantitatively analyzed un-
der the multiple reaction monitoring (MRM) mode after the chromatographic separation on an HP-
5MS capillary column (30 m X 0. 25 mm, 0. 25 pm), and employing d;;-musk xylene as internal
standard. The mixed standards were spiked in the blank cosmetics samples (each nitro-musk was a-
bout 500 ng/kg), and the recoveries were in the range of 85 81%—103. 77% with the relative
standard deviations (RSDs) not more than 5. 32% The limits of quantification of the method were
about 50. 0—500 ng/kg. The method is accurate, rapid, sensitive and can be used in the inspection
of the five nitro-musks in cosmetics.
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Table 1 MS parameters for the five nitro-musks and .
d;s-musk xylene (internal standard) 2 2
Retention Monitoring Collision Quantitative )
Compound time/ ion pair energy/ ion pair ’ S
min (m/=2) eV (m/=z) 3
b b
Musk ambrette 8.22  253.4/150.4 26 253.4/150. 4
253.4/165.2 25 ° ’
dis -Musk xylene 8. 36 282.0/186. 3 25 282.0/186.3 ’ ’
282.0/234.0 18 . Cis  (Supel-
Mus *ne . 7.0/147.0 ( 7.0/147. N~
usk xylene 8.51  267.0/147.C 20 267.0/147.0 clean LC-Cpo) . (Welchrom BRP) .
267.0/175.0 23
Musk moskene 8.78  278.0/159.0 31  278.0/203.0 (CNWBOND Carbon-GCB/
278.0/203.0 18 PSA) 1 (CNWBOND Si)
Musk tibeten 9.19 266.0/46. 6 5 266.0/46. 6
b b b
266.0/236. 2 4 0
Musk ketone 9.47  264.0/206.0 15  264.0/206.0 85 %%, ’ 5 mL
264.0/219.0 20 ) , 5
ml o 3
2
b
2.1 3,
N 3 (n=3)
Table 3 Clean-up recoveries of standards at different spiked
° ’ levels by solid phase extraction (n=3) %
° Compound 50 pg/kg 200 pg/kg 500 pg/kg
N . Musk ambrette 88.7 95. 2 93.4
4 X L3 Musk xylene 85.8 89.5 88.9
Musk moskene 87.0 87.2 87.8
. 100 pg/kg Musk tibeten 85.7 92.0 92.4
N 5 Musk ketone 86.2 90. 4 92.3
L. (39 .2,
2.3 -
4
> > =
’ b
o ’
H
b . “
b Y Y Y N o
’ . ” . HP-5MS
10 mlL., 20 min, N
o b Y Y
b
Y b
D) ’ o .
:a. 60 C 5 min, 10
1 mL ° 0y . oy oy . oy
C /min 200 °C, 5 °C/min 210 C,
4 o . o~ o~
20 °C /min 280 °C; b. 40 C
2 5
— o . -9 o .
Table 2 Orthogonal test parameters for optimization o min, 40 C/mm 205 C, 1 C/mm
of the extraction of five nitro-musks 210 C, 40 °C /min 280 C 2
Factors min; 1, ,
Volume of  Extraction . .
Level . . Extraction Extraction 5 R
extraction time/ N
. solvent mode
solvent/mL min R b
1 5 10 acetone ultrasonic extraction a, b
2 10 20 methanol vortex extraction b
3 20 30 methylene shake extraction a ° ’

chloride
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Fig. 1 MRM chromatograms of the five nitro-musks and Fig. 2 MRM chromatogram of the five nitro-musks and
d;s-musk xylene in different temperature pro- d;s-musk xylene
ams Peak identifications: 1. musk ambrette; 2. djs-musk xylene; 3.
grams
o 10 °C /min 5 musk xylene; 4. musk moskene; 5. musk tibeten; 6. musk ketone.
Temperature programs: a. 60 ‘C (5 min) ———— 200 C
5 °C/min .. 20 °C/min o o _ . _ 40 C/min
210 C 280 C; b. 40 C (5 min)————>205 2.4
© 1 °C/min . 40 °C/min 250 °C ’
. 210 280 C. dls _ .5

(@a]
-

. NCI
[17 ’
() () )
b
) 1.4 2 5~500 pg/L
) 0. 999,
’ b
b Y
, 10 (LOQ »
([M—NOJ™); 4, 1 ; 50. 0
([M*CHg]i), ’\’500 ng/kgo
2.5
([M]7 ) o ’ ]‘ 0 g ’ ’ 6
s 4 5
GCNCIMS Table 4 Regression equations and limits of quantification
} - ’ - (LOQ) of the five nitro-musks
= ~ 18
° 2002/ 607/ EC Compound Regression equation LOQ/ (ng/kg)
s 4 , Musk ambrette y=2.68X10%z—7. 88X 10° 500
_ Musk xylene y=6.49X10*x—1.38X10° 50. 0
Musk moskene y=14.89X10*x—1.35X10° 400
° Musk tibeten y=4.22X10*x—5.79X10° 100
s Musk ketone y=2.19X10*x—3. 94 X10° 50. 0

y: the ratio of the peak area of the target compound to the peak
area of the djs-musk xylene; x: content of the target compound,
’ ° pg/L. LOQ: S/N=10.

, 5,10,15,20,25,
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Fig. 3 MRM chromatograms of (a) a blank sample and
(b) the sample spiked with 500 ng/kg standards
Peak identifications: 1. musk ambrette; 2. musk xylene; 3. musk

-

moskene; 4. musk tibeten; 5. musk ketone.
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