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Determination of Characteristic Components in Tow Flavored Filter Sticks by
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ABSTRACT: The work aims to form a monitoring system for the aroma components in tow flavored filter sticks. Purge &
Trap-Gas Chromatography-Mass Spectrometry/SIM (P&T-GC-MS/SIM) was used to establish a detection method for the
characteristic aroma components in tow flavored filter sticks and study the transfer behavior of characteristic aroma
components to mainstream smoke. The optimal parameters of Purge & Trap were: 14 min of purging time, 75 °C of surg-
ing temperature, 50 min/mL of surging flow and 215 °C of decomposition temperature, and the Surge & Trap efficiency of
aroma components under these conditions was the highest. The 9 aroma components showed good linearity at 0.2~200
ng/mL (r>0.9990), with RSD of 0.15%~3.97% (n=6), recovery rate of 83.91%~103.31%, limit of detection of 0.37 ~
13.50 ng/mL and limit of quantification of 1.23~44.99 ng/mL. The transfer rate of main aroma components to particulate
matter in mainstream smoke was 1.04%~8.63%, and descending order was aldehydes, olefins and esters. The residue rate
of aroma components in the tow flavored filter stick was 74.15%~85.71%, and most of the aroma components were

trapped in the filter. The method has the advantages of low detection limit, simple treatment process, good repeatability
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and high sensitivity, and is suitable for the detection and analysis of aroma components in the tow flavored filter sticks.

KEY WORDS: Purge & trap; gas chromatography-mass spectrometry; tow flavored filter stick; aroma components
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Tab.1 P & T analysis conditions

HFR WESH
L/ EEN s 40 mL/min
L CENYi 70 °C
TR ] 2 min
W] 11 min
TR (] 2 min
4 BRI B2 25 min
ik R 3R 220 °C
fidt AT [ 2 min
#HA AR (4E>99.999% )

®2 GC-MSHIHH&EHL
Tab.2 GC-MS analysis conditions

& WES

ikt HP-5MS (60 mx0.25 mmx0.25 um )
A He #1 1.0 mL/min

A 1 pL

PERE T 280 °C

I3 L 3:1

Wil 50 °C, R%F 2 min
FHEFE TP L 6 °C/min 1Y HFETHE E 260 °C, ff
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lRIERITIES 280 °C
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HLES = EI

Hi R i 70 eV
Jo i 4 VL 35~350 amu
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Tab.3 Retention time and quantitative and qualitative ions of main aroma components in tow flavored filter sticks

% B 5F [1] /min Ry AN EREE TR FEPEE T L
18.16 2-H TR 2 T 57 41102
21.35 I T g 57 2975
22.67 a-JE M 93 4177
24.02 2 W 106 5177
26.00 T 43 5684
27.23 D-Fr 68 7993
34.05 SR S T 70 4385
33.31 oLy P 71 8195
34.42 ZEE 57 4370
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Tab.4 GC-MS analysis results of the main aroma components of tow flavored filter sticks

Fe o 7 B8 I 6] /min A R VE e 2 i o3 8%
1 15.27 TR TR 91 0.180+0.002"
2 16.09 PR T T 50 0.057+0.002
3 18.16 2-HET M e 94 5.723+0.025
4 20.95 B 45 0.930+0.020
5 21.35 NFR T W 90 6.670+0.020
6 22.64 o-TE 95 2.629+0.030
7 24.01 o R 94 40.269+0.046
8 24.14 4-H 1N -2- A O 87 1.173+0.068
9 25.04 1,3,5,7- PR TR -1-PI B 28 1.007+0.025
10 26.02 IEFEE 93 5.860+0.010
11 27.22 D-Fri #s 95 7.557+0.021
12 28.93 YA 66 1.057+0.006
13 29.91 2- i 59 1.377+0.025
14 30.43 T 83 1.013+0.031
15 30.57 SR S T 91 12.894+0.062
16 32.91 RN 76 1.003+0.015
17 33.31 AT 93 6.057+0.040
18 34.41 A 52 4.543+0.040
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Fig.1 Effect of purging time on the trap efficiency of aroma
components
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Fig.2 Effect of purging temperature on the trap efficiency
of aroma components
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Fig.3 Effect of purging flow on the trap efficiency of
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Tab.5 Linear equation, correlation coefficient, detection limit and quantification limit of the main aroma
components in tow flavored filter sticks

Ua=L T 1 42 r RSD/%  HHBR/(ng-mL™") FE R/ (ng-mL™h
2-HIE TR 2. TR y=1x10"°x+0.1853 0.9991 1.08 0.56 1.87
NIR T B y=2x10""x+0.1965 0.9993 3.97 0.38 1.26
o-JR I y=2x10"°x+0.2124 0.9998 3.13 0.39 1.30
o y=2x10""x+0.2614 0.9997 1.17 13.50 44.99
1EE y=1x10""x+0.1836 0.9993 1.86 6.75 22.49
D-#7 15 I y=9x10"%x+0.2384 0.9995 1.14 6.95 23.17
5 IR 5 1 g y=1x10"°x+0.4633 0.9998 0.15 1.10 3.66
JHE Ay y=5x10""x+0.338 0.9992 1.23 0.37 1.23
&g y=9x10""x+0.2367 0.9994 3.15 0.83 2.78
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Tab.6 Determination of the recovery rate of the main flavor components in the tow flavored filter sticks
D%y JE T AU (ng 32T bR/ (ng Y EAE/(ng KT -2 R /%

13.77+0.09 39.81+0.01 90.90:£0.66

2-WEET IR O 27.3340.10 28.16+0.09 53.85+0.03 94.29+0.34
42.15+0.10 66.95+0.02 94.10+0.21

7.54+0.08 21.57+0.02 88.65+1.23

R T HR 14.94+0.07 15.5£0.05 28.58+0.02 88.03+0.38
22.59+0.05 36.19+0.01 94.15+0.29

3.67+0.10 10.45+0.01 88.26+1.17

o-JE M 7.19+0.06 7.43+0.03 13.65+0.03 87.19+0.92
10.74+0.02 17.13+0.03 92.58+0.35

35.67+0.06 105.06+0.05 94.32+0.03

o 71.49+0.06 72.81£0.04 142.89+0.05 98.16+0.09
107.4+0.017 182.38+0.02 103.18+0.12

2.340.05 6.53+0.04 76.45+1.68

IEF 4.67+0.07 4.29+0.03 8.38+0.02 86.79:1.60
6.92+0.06 11.43+0.07 99.45+0.85

3.12+0.03 9.39+0.03 93.55+1.72

D-Fr 4 6.36+0.08 6.27+0.03 12.66+0.03 99.54+2.38
9.18+0.04 15.69+0.02 101.57+1.18

8.35+0.06 24.5340.13 94.75+0.60

SR S T 16.72+0.05 15.67+0.05 31.43+0.03 93.30+0.68
25.13£0.11 40.79+0.04 96.09+0.12

1.44+0.06 4.05+0.01 84.38+0.41

AT P 2.85+0.07 2.29+0.06 4.89+0.05 86.53+0.84
4.82+0.04 7.367+0.03 93.87+0.15

8.67+0.05 24.80+0.05 83.51+1.84

L 17.47+0.04 16.73+0.04 32.7440.03 91.19+0.57
24.27+0.02 40.33+0.07 94.31+0.60

o9 B RRAIE A R B 43 B S 2 LR TE 83.51%~
103.18%, ZEHRFEM, Z Ik mECRE s, &M T
i ) 3 R R 40 T S A
24 FEEHRBSBEERBESHERITA
VARl
2 RN 7 A M AR v 3 A R R0 1) T AR
B B g SRR 3 3 B SR A I S 2 SR L 3 7 S5 R R
F BN 0 E AR AR RS RN 1.04%~
8.63%, M REVIMRUI ML, WIEJE . a2, KiAf

YIRS A IR 2 2-F TR 4R (11.04% ), Tl A&
HAoT8B/N, NogeUris Ffi; ERMmASAH
VIR R R AL, AT 0.0004%~0.0685%, “TAH
YL R 2L MR A P 55 B R 1Y) 1/1000~1/100; JERE 5%
BN 74.15%~85.71%, 2 A RER 43 1 7 R 1 o3 #11 B4
FEVEME R, R RBVIMRUCHERDS | Imds . B, X
55 A SRR 1 ) e A R X 7 5 G v R R )
TR S FE RS R PEWE 3R B R 2 i, HOkO2 D-#r
B, A28, nIREE R L R MR, A
iR B A GRS
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Tab.7 Transfer rate of main aroma components in tow flavored cigarettes to mainstream smoke and the residual
rate of cigarette butts

=925 t/: 322 /0 025 | = %7 Y 53
L s R LT IR St
RiAR ) SARY) B R Z /%
2-WHR TR s 1.04+0.08 0.0392+0.0208 82.4240.15 83.57+0.16
R T T 3.42+0.04 0.0602+0.0015 81.1940.11 84.57+0.15
o-JR I 2.45+0.03 0.0685+0.0010 78.93+0.06 81.18+0.09
2R H i 8.63+0.05 0.0305+0.0008 85.71+0.10 94.1840.15
S 2.64+0.04 0.0209+0.0008 83.7440.07 86.40+0.08
D-Frig i 7.77+0.04 0.0308+0.0244 82.55+0.11 90.35+0.08
S i 5 X T 2.10+0.03 0.0087+0.0111 79.14+0.09 81.23+0.08
biE Wi 7.1940.07 0.00040.0000 74.15+0.10 81.33+0.15
e 3.13+0.03 0.0024+0.0003 76.31+0.09 79.2940.06
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