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The Simultaneous Extraction and Saponification of Tobacco Solanesol using
Ultra Performance Liquid Chromatography
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Abstract: In order to established the method of determining total solanesol in tobacco efficiently and accurately ,we studied the
conditions of simultaneously extracting and saponifying solanesol from tobacco, including solvent, temperature, liquid ratio,
saponification dosage, extraction time and ultrasound-assisted instruments conditions of ultra-high performance liquid
chromatography. Hexane was used as solvent for extraction with liquid-material ratio of 50:1 and 0.1 moL/L sodium hydroxide in
ethanol solution was used as saponification agent. The ultrasonic frequency used was 45 kHz, temperature of extraction and
saponification was 40 C, and time of extraction was 30 min. Under this condition, extracting and saponifying solanesol from
tobacco were finished simultaneously, and saponification agent separation was done in the same centrifuge tube. The separation of
target compound was performed on an ACQUITY UPLC BEH C18 column using methanol-acetonitrile (50:50) as mobile phase by
gradient elution. Flow rate was set at 0.5 mL /min, column temperature was 35 ‘C and injection volume was 5 pL. The quantitative
wavelength of UV detector was set at 208 nm. The results indicated that the calibration curve was linear in the range o f 0.67-84.1
mg/L, the limit of detection (LOD, S/N=3) was 0.07 mg /L, and the limit of quantification (LOQ, S/N=10) was 0.012%. The standard
addition recoveries of blanks and samples were 97.9%-104.7% and 93.4%-100.0%, respectively, with relative standard deviations
(RSDs) of 1.34%-2.43%. The method was simple, rapid, precisive, accurate, and solvent saving, suitable for batch testing .
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1.1

ACQUITY UPLC H-Class
- Waters
KQ-500 GVDV
NOKI  TDZ5-WS/TDZ5WS

AL104 0.0001g
- UNIQUE-R20

13 mmx0.22 pm

TCI 98%
MERCK

1.2
1.2.1 60 C

60
0.0250 g 0.0500 g 0.1000
g 0.1500g 0.2000g 0.3000g 0.4000g 0.5000

g 20 mL
5.000 mL
1.0 mL 2.0 mL

3.0 mL 0.05 mol/L
0.1 mol/L 0.2 mol/L
45 kHz 20 'C 30 C 40 C 50 C
60 C 10 min 20 min 30 min
40 min 50 min

6~8 mL 3000 /

10 min

10 0.22 pm

1.2.2 ACQUITY UPLC H-Class

Waters ACQUITY UPLC BEH C18 50 mmx2.1

mm 1.7 pm : =1:1
0.5 mL/min 35 °C 208 nm
2
2.1
2.1.1
[5-9,11-16]
[6-8,10,12-13,16]
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2 n=3)
Table 2 The influence of liquid ratio to solanesol
determination results (n=3)
1.5 /g %
0.025 100:0.5 (1.52+0.02)a
0.05 100:1 (1.5240.09)a
0.10 100:2 (1.51£0.002)a
0.15 100:3 (1.43+0.003)b
0.2 100:4 (1.38+0.03)b
0.3 100:6 (1.1740.07)c
0.4 100:8 (1.25+0.009)c
2.12 0.5 100:10 (1.070.004)d
0.1g 5 mL
45 kHz 40 min 40 C 214
0.1¢g 0.1 mol/L 1
1 1 mL 5 mL 45 kHz
40 C
3 3
0.05 mol/L 0.1 mol/L
2mL 1 mL 10 min
30 min 40 min
0.1 mol/L 1 mL 20 min 50 min
30 min
: (==3) Tabl 33 The infl f ion ti (’11:3) 1
Table 1 The influence of sapnification concentration and avle em uepce .O extraction time fo solaneso
L deternination results (n=3)
dosage to solanesol deternination results (n=3) -
/min 1%
1 /% 10 (1.33£0.04)b
/ mol-L* /mL 20 (1.45+0.04)a
0.05 1 (1.08+0.03)e 30 (1.5240.03)a
0.05 2 (1.53+0.01)a 40 (1.510.02)a
0.05 3 (1.510.06)ab 50 (1.4640.11)a
0.1 1 (1.53£0.02)a
0.1 2 (1.46+0.04)be
0.1 3 (1.45£0.01)c 2.1.5
0.2 1 (1.400.03)d
0.2 2 (1.38+0.03)d 0.1¢g 0.1 mol/L 1
0.2 3 (1.38+0.01)d
5% i mL 5 mL 45 kHz
30 min
2.1.3
4 4
0.1 mol/L 1 mL SmL
45 kHz 40 C 40 . .
) 40 C 50 C
min
2 4 (n=3)
Table 4 The influence of temperature to solanesol
deternination results (n=3)
0.025 g C %
005g 0.1g 100:0.5 100:1 100:2 20 1.38£0.06 b
30 1.4240.04 b
40 1.52+0.02 a
50 1.53+0.05 a
60 1.42+0.05 b

0.1g 50:1
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Fig. 2 Solanesol standard solution (a) and sample
190~300 nm 1 200 nm measurement solution (b) chromatogram
200 nm
2102 pg/mL
208 nm He
0.67264 4.204
4.33 min
5 8.408 16.816 33.632 42.04 84.08 ug/mL
Y X
2.3 Y=3.08e+004X-1.24e+003
0.2102 g R=0.999969
100 mL 0.67264~84.08 pg/mL
S/N 3
e ' 0.07 pg/mL S/N
10 0.012%
2. 000 —
a 24
&
B4 1 o000 .
1.96 mg
0. 00O L L 5 5
190.00 250. 00 300,
W e K /nm 97.9%~104.7% 93.4%~102.3%
1 190~300 nm RSD 1.34%~2.43%

Fig. 1 The absorption spectrum of solanesol standard

solution in 190-300 nm
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Table 5 Blank and sample recoveries and relative standard deviation

1%

/mg RSD/%
1 2 3 4 5 6
0.3153 99.0 104.7 101.8 101.5 101.2 102.1 101.7 1.64
0.6306 103.6 101.3 101.6 104.8 99.9 102.4 102.3 1.71
1.2612 97.9 101.3 99.2 98.6 100.5 100.9 99.7 1.34
0.4204 98.4 96.6 99.8 95.6 102.3 99.4 98.7 243
0.8408 96.8 97.3 95.6 99.5 95.1 94.0 96.4 2.00
1.2612 943 96.7 93.4 96.7 97.1 94.8 95.5 1.61
2.5
6
6
Table 6 Solanesol content in tobacco samples
%
1%
1 2 [6-13]
1 0.93 0.89 0.91 4.74
2 1.33 1.27 1.30 4.62
3 1.36 1.37 1.37 0.73
4 2.23 2.34 2.29 4.81
5 1.88 1.89 1.89 0.53
6 1.10 1.06 1.08 3.70
7 0.61 0.62 0.62 1.63
8 2.22 2.21 2.22 0.54
9 0.72 0.73 0.73 1.51
10 1.41 1.42 1.42 0.71
40 C 30 min
(13] 75 min
[6] [7]
(91 [10] 2h
50 C
6131 1/10
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