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Simultaneous determination of the content of menthol, triacetin and nicotine in

mint cigarette filter by gas chromatography
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Abstract : HP-Innowax capillary column was selected and the content of menthol, triacetin and nicotine in mint

cigarette filter was determined by gas chromatography with anhydrous ethanol as extraction solvent. The results

showed that; The linear relationship was good among menthol, triacetic acid and nicotine in the concentration

range of 0.30 ~4.80 g - L™, 0.30 ~4.80 g - L ™" and 0.01 ~0.16 g - L', respectively, the limit of quan-

tification was 14.4 wg - branch™',29.8 g -+ branch ' and 9.6 wg + branch ™', the spiked recoveries of the

three targets ranged from 97.1% to 103.1% , and the determination result of 7 mint cigarette filter samples by

this method showed that the relative standard deviations ( RSD) were less than 3.0% . The content of menthol

in the menthol cigarette filter was significantly higher than that of the traditional menthol cigarette filter, while

the change of nicotine and triacetin content had no obvious change.
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Tablel Cigarette sample information
L DEWERE UEMEWBE B
/mm /Pa /mm
L5 WA R 17 24.65 1207 27
58 Wi far B 27 24.53 1278 25
B RE 3 24.47 1027 24
1R GE A R 4" 16.94 1271 30
55 T fay B4 57 24.42 1164 30
BRI 17 24.63 1053 27
RS Ao RIS A 2" 24.41 1085 30

T AL AR : Agilent 7890B T AH {151 (i
FID Kl %8 ) , Agilent 7890B — 5977 A S AH {6, ji%
FEig AL, 3¢ [E Aglient 23 7] 5 LX20 B 4 W 4
B, L L AR LAY 28 W) 7 5 AL204 HL K1,
¥t Mettler Toledo 2\ &) 7= ; HY — 8A Jig ¥k 1%
v, B R AN
1.2 #HmaTabE

Z MR [E R GB/T 5606. 1—2004""" He ki kE
TS e, B 20 32 4% 4t vl iy Y 4 A0 A 4 IR
GB/T 19609—2004 " 7 W NAHL L 3547 45 40 il
M. R AR B A LA SRR 2R, SRS ST
RPHEAT Al . A6 M il i 56 e S, RO
FeBRAAA L R B A Dl 0 g M, B 10
Y — ik A 250 mL H ZEHE TR B, A
100 mL ZEHGA ), % 8] -7 2 B 60 min, 22 HL
Wit 0.45 pm PRI, AT TS0
1.3 FRERKREIEH

AT IR = R H Y A v A A TR
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il : 73 AR ICGHE A i 300. 0 mg, Al 10. 0 mg FI
= P H I 300. 0 mg, B F 10 mL #F A,
FEIUE ) I A, 2 A, FLBCR R B O Bl
30.0g-L7",1.0g-L"f130.0g-L".

AR 0.1 mL,0. 2 mL,0.4 mL,
0.8 mL,1.6 mL _Fi& 3 FipREAf 4T 10 mL
R, ABOE R, SIS 3 MR E T
YRR, EALIN .
1.4 SHEIEEH

i3 52 5 fF HP - Innowax (30 m X
0.25 mmx 0.25 pum ), HP = 5 (30 m x
0.25 mm x0.25 pm) Al DB =1 (30 m x 0. 25
mm x0.25 wm)3 B [ AR 2 B 404 55 4
PRI H A (LAY s ERE LR 250 °C 5 THR AR
JF#:150 °C ({£4%F2 min)—180 °C (5 °C/min) —
230 C (20 °C/min, {£+F 3 min) ; ¥ I %5 5 &
250 C; 2N, Ji & 1. 0 mL/min, Sy fH i 5
70 H, g 40 mL/min; 25 i i 400 mL/min;
BWAE N, i i 25 mL/ming 43 b 50 ¢ 15
HERERHL O pl.

A IBUVE ) 0 T ) < PR JBCIN B 1 i o
2.0 g, i@ HABGAE AR 2 4 L& 1]

2 ZRH5THE

2.1 AITHEEER

%} HP — Innowax, HP =5 F1 DB -1 X 3
AN € 335 AT 6 H AR 1 1 0 8 A50OR i AT 5
B A5 ANE 1 FrR, Hid 1 FOoREATEE, 2 &
A ERbE 3 PN 4 Fom = SR H MBS
FH & L AT, 3 o 35 A 2y A X Y A 2R 4 AR
g o ) T B L KR RN — R T v TR 3 AP H R
YA N AR S R AT R 2 o g 3 Rl A H
PRils o N BRI 7 A R] ) , {5 HP — Innowax
TSR B A Y BT PN, i 1 B 0, 5 SR
[12 - 13 JAEARL—Z, [, e B HP — Innowax 24
SER TR

2.2 HirHBERER

e IR 230 C, BB F = ELL 5 1
JEIRLEE 230 °C, PUARATIRBE 150 C, =1 R
SR ERIAER 2.0 min (5S04, A
GC-MS 4 & M Dy ge Xt B #r 4 2F 17 5 B
PEBGUE , X T 1 00FD S B A & i Dt & SR 3
B, 75 3 Ff EH BR ) F I 1 H 04 IS R] Ak 347 ARG
) HArY, H BArP Z A EBA RAFRICRCEE , Ui
WITE % 52 3 558 T 2k A GC-FID [m]Bspl & 3 #f
HARIAS 23 Hh B P
2.3 EEURFIRERE
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Fig.1 Gas chromatograms of standard

solution and typical sample
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Fig.2 Influence of extraction solution efficiency

for different cigarette filters
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Influence of extractive time on the content of
menthol , nicotine and triacetin mg - 377
sy AEHMAT TR IEYE SRR A AR
BT il RO = RH W R =R H

/min - FH WNGEE AR A RS

Table 2

10 1.85 0.17 3.45 7.68 0.15 2.53
20 3.53 0.35 6.74 11.89 0.29 6.57
30 3.63 0.43 8.23 12.62 0.32  7.02
40 3.62  0.41 9.37 12.61 0.31 7.18
50 3.57 0.42 10.01 12.62 0.32  7.42
60 3.61 0.43 10.24 12.63 0.31 7.46
70 3.62 0.41 10.16 12.59 0.33  7.47
80 3.57 0.42 10.20 12.61 0.31 7.44
90 3.61 0.40 10.17 12.60 0.32 7.47
120 3.64 0.42 10.21 12.57 0.31 7.45
150 3.59 0.41 10.19 12.60 0.32 7.47

3 EBUEARAR B R
ZLRH MBS E A

Table 3 Influence of volume of extractive on the content

of menthol ,nicotine and triacetin ~ mg + 3% '

ey TEOCMERTRLEIIIENE SR RS
?fyzlifﬂ AT I SR W W =Ml

FHOSE MEESE SR SR WhEeSR

80 3.49 0.41 10.29 12.60 0.30 7.45
90 3.54 0.39 10.15 12.59 0.31 7.44
100 3.58 0.40 10.34 12.63 0.31 7.46
110 3.51 0.39 10.20 12.62 0.30 7.43
120 3.49 0.41 10.18 12.58 0.31 7.40
130 3.47 0.39 10.25 12.57 0.30 7.39
140 3.53 0.40 10.19 12.59 0.29 7.40
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JIE e RRE I A U AR 100 mL.

2.5 HERISKRRK

2.5.1 AR KHREEER LUISHITE
TAREE W 3 Tl H AR A e T AR R P AR ) 1)
TR LA AL A, DL 3 Fd AR 4 0 o 1 vk
EARER, 2 3 AP H AR YRR TR 2. &
SN E 10 YR MR BEAR TS WL, 153 B AR
Pyxs i AR IR 256, 1430 I LA 3 %50 10 £
HEA 25 (8 R 5 s ikt BR AN E f R D 4h
4.

FH 4 AJ R, 75T S TR B L P Y Ay P 5
3FHRYZEBEA RIFMAERR, HER
34 =0. 9999 ; £ i B 1 1 R4 il 2.9 ~
8.9 wg - % 'HI9.6~29.8 g - F 2.
2.5.2 fEFEESEWER  AREEES R
FHBRFN — SR Tl R 3 Fh B A9 & = i Ik,
FEAG 3 A BRIV EE AT B SEF T AR Rl
RS TR AT, 20 IS AN A & &= i H
FRUIBRAE SRS A ZE B AT 2 0L, IR
TR AR EDSCR G5 IR L3 5 FiiZ 6.

S fZk 6 nl I, /% ELE 0. 62% ~
2.67% 2 Ji], kR [l i R AE 97. 1% ~103. 1%
Z 18], U R B R RS 5 B A [l 22, i)
T FH A R A U v e P L = SRR H
T R APl 25 43000
2.6 HmaothaER

SR AS SR 7 Mg 1 7 Ay 2 4 M
WA it v YR A B L = G TR TV R R Y
(AR T) PRI AL RUE AR 5, $2 55 50 7
PP AT I E 6 Yk, JF T 58 HAH X AR E e 22

(RSD) , 5501, 25605 %2 1 T A3 A i vh 2 K
HH AT R BRORT = R IR, 3 R E AR B
AEXIBRIE O 25 < 3. 0% . Fr o g 2k i A 7R 45
RS AT 7 R (12,62 ~16.43 mg - 3£ 71)
S 5 T AL G0 T far B R M (2. 47 ~
8.56 mg + 7 1) T MH B AN = Z R H IR o
ARAE TG SR, X T2 5 R [ 28 R A 7
Tie 75 A S s A

3 4Eig

Ak FE HP - Innowax BYNE @ 1EH:, LU
ToK CBERZERE R, e T AAH OISR T
() I D0 e i 28 6 A0 00 s v v Bt = O TR
THITE AR AR & B () D7 . 45 SRR, AR [A]
60 min, A B FI AR Ry 100 mL Z& 4T,
3% H b W ar o AE i R oWk 0.30 ~
4.80 g+ L7",0.30 ~4.80 g - L™ #10.01 ~
0.16 g - L™ JEMEI L3¢ R R AT, & 5 B4 51
K14, 4 pg - *7',9.6 peg S|
29.8 g+ N, AR R AE 97, 1% ~
103. 1% Z [a] , 3X 15t W 32 J7 12 1 B v 2L THE A
T T AT 28 A A D b T L — SR
BRI 2 et ) [) B 0 . ol R 9 6 T A
LA TR R R A S AT 3 A AR Y
AR I 25 35 < 3. 0% , S BA Ay U A A 16 s
Hh A P Y R A% G WA B
T KRR AN = R T e 5 22 1k o B 2 A A
X GO R ZERAGH Gh L  FE E S Ak
S

¥4 BRHERFTEAMEARKSERAT IR

Table 4 Target linear equation,linearity parameters, limit of detection and limit of quantification

e TR (5 - L7 B g

MRAR BB/ (pg - X7 Y (pg - 7

AT 0.30 ~4.80 y =2.9497x - 0. 0245
R, 0.01 ~0. 16 y =2. 1436x - 0. 0107
= R H S 0.30 ~4. 80 y =0.9126x — 0. 0152

0.999 9 4.3 14. 4
1.000 0 2.9 9.6
0.999 9 8.9 29.8
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RS MEEMKXLER(n=6)
Table 5 Test results of precision(n =6) %
&Y TR S B = R ER
AT T A A B A 0 2 1.28 2.34 0.90
FER TR A7 TR R B M e 1.07 2.67 0.62
A6 EDRAETAKBLER(n=6)
Table 6 Calculation results of recovery(n =6)
B ARUEMERE HEY TR/ (mg - 371 A/ %
1.50 97.1
AT 3.00 90.5
6.00 101.5
0.20 100.0
TG A TS JE B 1 A B 0.40 103. 1
0.80 100.0
5.00 97.3
= L H R 10.00 100. 8
20.00 99.4
6.00 98.5
W 12.00 99. 1
24.00 102.4
0.20 99.1
R BRI AT R IR AR B 0.40 101.8
0.80 98.7
5.00 98.4
P 10.00 98.6
20.00 99.3
KT HRobraR
Table 7  Analytical results of samples
e b e g AT S B3 =R H MR
B AU RE — = — = — S
R/ (mg- %)  RSD/% GH/(mg- %) RSD/% GH/(mg- %) RSD/%
1* 3.60 1.01 0.41 1.98 10. 19 0.78
2f 4.12 0.95 0.45 2.04 11.04 0.71
TG AT TUE s 3" 8.56 0.87 0.34 1.42 13.47 0.53
4* 2.47 1.25 0.21 2.87 6.38 0.86
5% 5.43 0.94 0.36 1.73 11.74 0.57
1" 12.62 1.02 0.31 1.74 7.46 0.90
FEL R T 7o TR A
PRI T 8 K I 2 16.43 0.52 0.37 1.25 11.73 0.54
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