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Separation and analysis of nicotine enantiomers in tobacco and tobacco products
using chiral column-HPLC-DAD method
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Abstract ; The CHIRALPAK-IC was used, and the mixed solution of V (n-hexane) : V (isopropanol) =95 : 5

was used as the mobile phase, and diethylamine was used as the mobile phase additive. In normal phase chro-

matography mode, a chiral column-high performance liquid chromatography-diode array detector ( HPLC-

DAD) method was developed for the separation and analysis of nicotine optical isomers in tobacco and tobacco

products. The characterization and test results of this method indicated: 1) The linear relationship between

S-( - ) -nicotine and R-( + ) -nicotine was in the range of 15 ~750 pg/mL and 0.75 ~30.00 wg/mL, respec-

tively. The detection limit and limit of quantification were 0. 02 mg/g and 0. 05 mg/g, respectively. 2) The

precision of intra- and inter-day measurements of nicotine was less than 0. 85% and 4.00% , respectively; the
recovery rates of S-( — ) -nicotine and R-( + ) -nicotine were 94.93% ~103.70% and 92.50% ~117.50% ,
respectively. This indicated that the method had good precision and high recovery rate. Using this method to

determine the nicotine optical isomers of 26 different types of tobacco and tobacco products, it was found that

tobacco was mainly S-( — ) -nicotine, only 6 samples were detected by R-( + )-nicotine. The proportion of

nicotine quality was 0. 18% ~0.70% ; among the 10 finished cigarettes and their mainstream smoke, the pro-

portion of R-( + ) -nicotine in total cigarette smoke was higher than that of cigarette tobacco.
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efficiency of nicotine for flue-cured tobacco
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Table 1 Linear equation,LODs and LOQs of the paper method
kay  FEKESE (pg - mL™') [ 75 72 R Rrthf/ (mg - g7') @R/ (mg-g™")
25 TN B 15 ~750 y=8.51x-7.55 0.999 8 0.02 0.05
1 e 0.75 ~30.00 y=8.70x-0.96  0.999 8 0.02 0.05
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Table 2 Intra-day and inter-day precisions

of the paper method %
AT H XS % H [ 5 2
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Table 3  Recovery of samples with the paper method(n =3) mg/g
FEd, J bR it S i [l %
Zr e NHER AR e AR A e AR ZE TN A TENH B ZE JENH TR A TENH B
6.95 0.30 19.60 £0.30 0.33+0.02 98.72 ~101.80 105.00 ~115.00
55 12.60 0.00 13.90 0.60 26.24 +0.95 0.68 +0.03 95.43 ~102.60 109.20 ~117.50
27.80 1.20 38.92 +0.57 1.23 £0.10 94.93 ~97.75 94.17 ~110.80
19.90 0.30 56.28 +0.30 0.33 +£0.02 104.80 ~103.70 103.00 ~116.70
HW  34.10 0.00 39.50 0.60 74.54 £1.22 0.61 +0.05 99.62 ~102.90 93.33 ~110.00
79.00 1.20 111.15 £0.01 1.21 £0.10 98.27 ~98.28 92.50 ~109.20

K4 AT A SRK LR

Table 4 The test results of tobacco samples

ZETEAMARR B/ (mg - g71)

AT TN i/ (mg - g7")

A5 e MR T T B A R L 491 %6

1 P 14.56
2 ¥ 12.40
3 ¥ 22.46
4 55 20.57
5 525 1 10.03
6 HAA 24.14
7 1 28.74
8 Tk 7.46
9 HILEA R 11.08
10 M85 0 21.94
11 G ¢ 0 21.99

ND —
ND —
ND —
ND —
ND —
ND —
ND —

ND —
ND —

0.039 0.18

ND —

i :ND FoRoRk T, R IR
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Table 5 The contents of S-( — ) -nicotine and R-( + ) -nicotine in cigarette cut tobacco and

corresponding mainstream smoke

. . LI 22 B E WIS
%E@E EE R O &Y 3 i R s A TEAH BT i eI SR A e A TEAA BT ek
/(mg-g™") /(mg+g™") SRR 1/ % / (mg- 3" /(pg - 327 B LB %

1 e il 15.70 0.11 0.70 0. 85 20.67 2.39
2 A 16. 68 ND — 0.68 19.48 2.77
3 A 16.71 0.09 0.53 0.63 18.14 2.79
4 A 19.38 ND — 0.87 21.96 2.47
5 A 14.42 ND — 0.54 15.98 2.87
6 ROm 17.09 ND — 0.73 21.54 2.86
7 RO 17.39 ND — 0.54 11.43 2.08
8 RO 17.68 0.09 0.49 0.59 16.03 2.64
9 RAH 15.85 ND 0.62 0.12 3.89 3.19

10 REH 17.46 0.08 0.45 0.62 19.34 3.02

1 =g 13.07 ND — — —

12 =g 13.17 ND — — —

13 i 12.01 ND — — —

14 i 13.20 ND — — —

15 Ehh 15.31 ND — — —
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