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Simultaneous determination of three prohibited substances in fragrance

compound through gas chromatography-mass spectrometry
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Abstract; In this study, a gas chromatography-mass spectrometry
(GC/MS) method was established for the determination of geranyl
nitrile, 2-pentyl-2-cyclopenten-1-one and phenyl cyanide in fragrance
compound, and the method was also validated. The method had good
linearity (=>0.990 0) with the concentration from 0.000 5 mg/mL to
0.100 0 mg/mL and low limits of detection (LOD) (<£0.005 pg/mlL)
for these three target compounds. And the recovery was from 90% to
116 % with relative standard deviation (RSD) from 4.2% to 5.4% at
quality control concentration. In a word, the method met the need of
trace detection, which can be used to test geranyl nitrile, 2-pentyl-2-
cyclopenten-1-one and phenyl cyanide in fragrance compound. When
the GC-MS method was applied to detect these three components in
different pepppermint fragrance samples, none of them was
detected out.
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PPN BA B Ar i &< 8 TR ER R E R ™ 5.
B 7 it i R] BE S B 1 e G R R& D i BBt &
(LDs) 2N 4 150 mg/kg, o F & 1% LDs k4 300 mg/kg, 0]
T R I R R 38 R T R R BT 2- I -2 B R - 1 S —
Toft B 2L A7 ML R TR AR bl 0 A B 2% R R 2- -
230 M- 1- T 0 75 A 0 G R A A SRR AR S R ME T . A 2k
FH-2- B G - 1T £ 36 R4 BB BRIk T e R B R MR O
R KERZ I LD 7 2 200 mg/kg™ . FE(A] i R4 R
ATy 2 R 2 T T A5 L AT R R R R AR R
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AT W 2- 180 B 2- B 3G 0 - -8 R0 SUR I T 3 R DL
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S FFH R L2 FE 2 L AR S s AR A L
IR 2 ) B AR G R SOk R GE . AR BCR A GC-MS
PoE TR A I L 2 -2 3R 4 - LR AR R, O
of JT 3 37 1) 5 W R AT O AR IR B B S VeI M T VR 1 RT AT
P R vk A 0 e SRR R S5

55



Ze5wN

2018 % 6 4

1 M 505
L1 (UES5HR
AR ERE— T 3% Y . Agilent 7890B-5977B #I, it EI J5 .
% E Agilent A
e 4% 9 A - VORTEX-5 B, ¥ 1 7 Ak D0 /R 43 2% 41 7
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Figure 1 GC-MS chromatogram of geranyl nitrile, 2-pentyl-

2-cyclopenten-1-one and benzyl cyanide
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Table 1 Parameters of GC-MS analysis method for geranyl

nitrile, 2-pentyl-2-cyclopenten-1-one and benzyl cy-

anide
e ﬁé%’ﬁj‘ FRAET &8 T R EE R
] /min Gm/2)
70 i 45.233  69(100),134(30),148(12)
2-JRHE-2-FA R R-1-B 46,471 96(100),123(43),152(38)
e 51.056  117(100).90(42),77(12)

M o7 I A s 70 g 28 10 % A 9 BT P o % P L DD 7 s
o EHERE AT
1.5 BYEME.-KE-2-HKE-1-B.KEH GC-MS o

WA ZE
1.5.1 Zfilbruedizk  FEHl T 0.000 5,0.001 0,0.005 0,
0.010 0,0.050 0,0.100 0 mg/mL # EEw K . fit GC-MS 4347,
VLR o ot W B g B A A e LLAH I 19 S o B R 4 06 T
TR GNAR ARy, 1005 M Y 2245 2 11 V3 J7 P FRR OC R AR
1.5.2 Wik b RAE B AR 100 £5 )5 09 & S FE i,
T 6] R R TR & b v V2 R IE il & H AR Ak & Wik B2 43
5139 0.000 1,0.000 5,0.001 0 pg/mL AL IR IR fit
GC-MS 4307, LIS M L (S/ND == 3 B 1 1k B2 1 S 77 1
FRE S DAt BR B 3 A8 A Sy Jr i i B
1.5.3  #fE MR AR % DI R 100 £5 19 7 4 S K i
FE ST IV A B MV R S R A BE O 1.2 pg/mL
PRI AR A o [ I P PP IS 9 B2 0 0310 1,2 g/ m L YA
ERZE 2% 4 GC-MS 387, UIMARAE &AL & W) &
BRGNS EAaSEZREMhELEwERE T
T 4 B TR AR E 3 3 0 3 il

R BE 0 7 B AN [ o A v JBE 4 R A T T 6 A it
GC-MS 43 #r s LH R T M %
2 #ikG5ie
2.1 fRAEMEREMTEE GHR EER

ASHIETE R HI A0 15 % 7 G 23 - 2- 3 P30 - 1- L R
H 3 FhAE W B AT 8 P A O3 AT

Hi 3% 2 A, 3 R B AR B 100 £ 5 B AE h & il
A 43 BT 7E W BE 2 0.000 5~0.100 0 mg/mL B &G R
W A REY KT 0.990 0, & WM T T/
KA I | 2- 80 B -2- 3 SO -1 LR R R T E A A AT
TR RS 0.005 pg/mL, g & KRN 0.015 pg/mL, i
SRR T W Y A A AT AT R
2.2 ERERBEE

HI3E 3 a[HL Bl 1 pg/mL i, B SR 9026 ~
116 %6 , KX b v I 22 R 4.2% ~5.4% s IR & R 2 pg/mL
B, A 96 26 ~ 107 Yo o M X FR R 22 7 4.7 %6 ~4.9% .
2 ANk BE K 3 R I U v (] iR RORS 9 B 1
W77 AT LR e AT T T 3RS P A I L 2- G - 2-
BRI~ 1T 7 50 P e AT
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Table 2
for the GC-MS analysis method

Linear equations, correlation coefficients, linear ranges, detection limits andquantitation limits

[ Atg7] LA KA R? éﬁé‘f*tﬁiﬂﬂi/ ﬁHﬂsEi iﬁﬁﬁi
(mg+mL™")  (pge+mL™1) (pg+ mL™D)
i y = 3.75E+07x —3.29E+05 0.997 5 0.000 5~0.100 0 0.005 0.015
- He-2- R -1y = 3.14E+07x2—9.32E+03 0.999 2 0.000 5~0.100 0 0.005 0.015
5 y = 7.33E+07x+1.18E+04 0.999 2 0.000 5~0.100 0 0.005 0.015
*3 SHEBE—REANFENERESEEE S % 3k

Table 3 Recovery and precision for the GC-MS analysis

method (n=6) %

1 ;Lg/mL
BllgE i

2 ,Lg/mL
BlCE R

EY

T i 103~112 5.4 102~107 4.8
2-JH-2- R M-1-F 104~116 4.7 105~110 4.7
P 90~99 4.2 96~101 4.9
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