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Determination of 18 Free Amino Acids in Tobacco with High Performance
Anion-exchange Chromatography with Integrated Pulsed Amperometric
Method

YU Hongxiao, XU Haitao, MA Qiang, LV Jian, ZHANG Jin, YUE Yong, ZHAO Yueli, XIAO Xiezhong
(Technology center, China Tobacco Shandong Industrial Corporation, Qingdao 266101, China)

Abstract: 18 of free amino acids in tobacco were simultaneously determined by high performance anion-exchange chromatography
with integrated pulsed amperometric detection method. The results showed that the recoveries for 18 amino acids were in the range
of 80%-115%, the detection limits for 18 amino acids were 0.03-0.75 pg/mL and the calibration graphs of peak area for the analyses
were linear over about three orders of magnitude with a correlation coefficient of 0.9900-0.9992. The method was applied to
determine 18 free amino acids in tobacco with satisfactory results. The method was employed to determine 18 free amino acids in
flue-cured tobacco, burley tobacco and oriental tobacco. The method was also employed to determine successfully 18 free amino
acids of different brands of domestic cigarettes and overseas cigarettes.
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SCX
1.1
ICS3000 Dionex 40 50 C 2 h 80
ZP-200 1.0g
Milli-Q® 0.001 g 50 mL 0.06 mol/L
Millipore HCI 20 mL 30 min
17 waters 1 mL 10 mL 20 000 r/min
>99% Sigma 30 min I mL SCX
>99.9% Dionex 50% w/w NaOH
Fisher 28%~30% Merck SCX
37%HC]1 Merck 4 mL 65 C 2 mL
SCX Alltech 0.06 mol/L  HCI 0.22 um
18.2 MQ-cm SCX
12 18 2
3 A B 250
1 18
mmol/L NaOH C 1 mol/L NaAc NaOH Table 1  Gradient condition for analyzing 18 amino acids
CO2 N8.2CO3 /min H,0/% (250 mmol/L NaOH)/% (1 mol/L NaAc)/%
0 76 24 0
2 76 24 0
13.1 mL 50 NaOH 2 o % o
11 64 36 0
1L 250 mmol/LNaOH 18 40 20 40
82.0g  NaAc 1L A " 0 .
) 14 16 70
1 mol/L NaAc 42.1 20 80 0
44.1 20 80 0
442 76 24 0
75 76 24 0
1.3
2 18
AminoPac PAIO Table 2 Detection waveform for 18 amino acids
250 mmx2 mm 50 mmx2 mm s /V(vs. pH-Ag/AgCl )
0 0.13
1 0.04 0.13
0.05 0.33
2 32 C 0.25 mL/min 021 033
0.22 0.6
0.46 0.6
25uL 18 0.47 0.33
1 0.56 0.33
0.57 -1.67
0.58 -1.67
1.4 0.59 0.93

0.6 0.13
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Fig. 1 Chromatograms of 18 standard amino acids
1. (Arg) 2. (Lys) 3. (Ala) 4. (Thr) 5. (Gly) 6. (Val) 7. (Ser) 8. Pro) 9. (Ile)
10. (Lew) 11. (Met) 12. (His) 13. (Phe) (Glu) 15. (Asp) 16. (Cys) 17. (Tyr) 18.
(Trp)
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Fig. 2 Chromatograms of 18 free amino acids in the tobacco extraction solution
2 3 18 mg/g
Table 3 The contents of 18 free amino acids in flue-cured
2.1 tobacco, burley tobacco and oriental tobacco

0.03 0.75 pg/mL 25 pL
2 3

80% 115%

18

2.2

0.9900 0.9992
18

0.006
0.068
0.501
0.089
0.032
0.769
0.377
8.135
0.026
0.091
0.601
0.222
0.184
0.142
0.432
0.068
0.233
0.267
12.242

0.481
0.391
0.802
0.38
0.196
0.079
0.653
431
0.072
0.156
0.072
0.569
1.089
1.099
6.17
0.166
0.13
0.37
17.185

0.045
0.009
0.352
0.076
0.036
1.658
0.382
4.662
0.019
0.043
0.447
0.089
0.224
0.189
0.345
0.071
0.243
0.029
8.919




9.092 6.436 8.505 7.528
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