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Determination of Cembratriene-diol in Tobacco by Ultra Performance Liquid
Chromatography
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Abstract: A quantitative method using ultra performance liquid chromatography (UPLC) with UV detector was developed for the
determination of o and B-2,7,11-Cembratriene-4,6-diol of tobacco. Ethyl acetate was used as solvent for extraction with a
liquid-material ratio of 50:1. The ultrasonic frequency used was 45 kHz andthe temperature of extraction was room temperature
above 25 °C. The time of extraction was 10 min. The extracts obtained with above experiment conditions were dried by nitrogen and
dissolved with mobile phases and the target compounds were separated on an ACQUITY UPLC BEH C18 column using
acetonitrile-water (70:30) as mobile phase by gradient elution. The flow rate was set at 0.3 mL/min, the column temperature was 35 ‘C
and quantitative wavelength of UV detector was set at 200 nm.The results indicated that the calibration curves of a and
B-2,7,11-Cembratriene-4,6-dio were linear in the range of 12.14-194.2 pg/mlLand 6.229-99.67 pg/mL respectively. The limits of
detection (LOD, S/N=3) were 0.1166 and 0.1495 pg/mL respectively, and the limits of quantification (LOQ, S/N=10) were 33.8 pg/g
and 49.8 ng/g respectively. The average recoveries of standard addition of samples were 96.7%-98.8% and 96.2%-98.4%
respectively at three spiked concentration levels, and the relative standard deviations (RSDs) of reproducibility of the method were
3.46% and 3.11% respectively. There was no significant difference in the measurement results of tobacco samples between this
method and the tobacco industry-standard method. The method was simple, sensitive and accurate, and was suitable for large scale
determination of o and $-2,7,11-Cembratriene-4,6-dio in tobacco .
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Table 1 Effects of different extraction solvents on extraction
efficiencies of a and -2,7,11-Cembratriene-4,6-diol %
0-2,7,11- 4.6- B-2,7,11- 4.6-
0.893 a 0.65a
0.853b 0.62 b
0.807 ¢ 0.58 ¢
0.760 d 0.54d
5%
222
25 C 20 min
2 2
200~100:2
0.lg 5mL
100 : 2
223
20 min
3 3
25~50 C

Table 2  Effects of different ratio of material to solution on
extraction efficiencies of o and B-2,7,11-Cembratriene-4,6-diol %

/g a-2,7,11- -4,6- p-2,7,11- -4,6-
0.025  200:1 0.89+0.02 a 0.65+0.02 a
0.05 100:1 0.89+0.02 a 0.64+0.01 a

0.1 100:2 0.89+0.02 a 0.65+0.01 a
0.15 100:3 0.86+0.03 b 0.63+0.02
0.2 100:4 0.86£0.02 b 0.62+0.02
0.3 100:6 0.83+0.05 ¢ 0.60+£0.04 bc
0.4 100:8 0.80+0.03 ¢ 0.54+0.05 ¢

3 (n=3)

Table 3 Effects of different extraction temperature on extraction
efficiencies of a and B-2,7,11-Cembratriene-4,6-diol ~ %

/T 02,711 -4,6- B-2,7,11- 4,6
25 0.88+0.03 a 0.64+0.02 a
30 0.87£0.02 a 0.64£0.02 a
40 0.88+0.02 a 0.63£0.03 a
50 0.86+0.03 a 0.64+0.02 a
4 (n=3)

Table 4 Effects of different extraction time on extraction
efficiencies of a and -2,7,11-Cembratriene-4,6-diol %

/min 0-2,7,11- -4,6- B-2,7,11- -4,6-
10 0.88:0.02 a 0.640.02 a
20 0.89+0.02 a 0.630.03 a
30 0.88+0.03 a 0.64£0.03 a
2.3
2.3.1
3 ul o
B-2,7,11- -4,6- Y X)
Y=13900X-96.2 Y=9940X+90.5
R? 0.9999
12.14~194.2 6.229~99.67 pg/mL a
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Table 5 Recoveries and RSDs of a and B-2,7,11-Cembratriene-4,6-diol(n=6)
1%
/mg RSD/%
1 2 3 4 5 6
0.3035 98.1 95.6 98.8 100.6 100.3 99.4 98.8 1.82
a-2,7,11- -4,6- 0.6070 97.8 99.3 96.6 95.5 97.1 94 96.7 1.84
1.2140 94.3 97.7 101.3 96.7 97.1 96.8 97.3 2.27
0.1557 97.4 96.6 99.8 95.6 101.3 99.4 98.4 2.16
p-2,7,11- -4,6- 0.3115 95.8 97.3 95.6 99.5 95.1 99.5 97.1 1.97
0.6229 97.3 93.7 94.4 96.7 96.1 98.8 96.2 1.88
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6 a B-2,7,11- -4,6- (n=3)
Table 6 Difference in measurement results of a and B-2,7,11-Cembratriene-4,6-diol
between this method and the standard method %
a-2,7,11- -4,6- B-2,7,11- -4,6-
2.032 2.525 1.239 1.458
1.879 1.935 1.087 1.069
1.888 1.840 1.005 1.057
0.250 0.239 0.126 0.145
0.195 0.213 0.137 0.142
0.098 0.086 0.067 0.051
0.570 0.522 0.562 0.520
0.641 0.610 0.535 0.544
0.020 0.025 0.011 0.016
t 0.8250 1.0083
P 0.3866 0.3428
7
Table7 Comparison of sample treatment and analysis time on this method and the standard method
/mL /min /min /min /min
50 10 5~8 60 40
5 10 5~8 0 8
3 4
65% o
p-2,7,11- -4,6-
o pB-2,7,11- -4,6-
70%
[4.15] (1]
[7. 2014 45 20 2997-3007.
(2]
[1. 2006 36 3
370-376.
[4.11] [3] {8
[I1. 2001 20 4 83-91.
(4]
[ 2013

19 5 118-124.
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