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Determination of Major Soluble Sugars in Tobacco and Tobacco Products by
High Performance Liquid Chromatography

HUANG Fei, HUANG Yifei"
(Technology Center, China Tobacco Guangdong Industrial Co., Ltd., Guangzhou 510145, China)

Abstract: The method of determination of glucose, fructose and sucrose in tobacco and tobacco products was developed by high
performance liquid chromatography with a refractive index detector. Tobacco samples were extracted for 60 min by shaking with
0.01 mol/L sodium hydroxide solution. The chromatographic separation was conducted on a cation-exchange column packed with
highly cross-linked sulfonated styrenedivinylbenzene resin in the Pb*" ionic form. The eluent was pure water in isocratic gradient.
The external standard method was applied in quantitation. The linearity of the method was good with correlation coefficients above
0.999 in all cases. The recoveries were between 98.9 %-101.8 % and the precision was between 0.44 %-0.90 %. The results
determined by the developed method were consistent with those determined by the ion chromatography method. The method is
applicable to the determination of fructose, glucose and sucrose in various tobacco and tobacco product samples.
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- CP 224S ( Sartorius
HPLC-MS )
1.2
2009 3 —2010 9
1.0000 g 100 mL
HPLC-MS 50 mL 0.01 mol/L NaOH
60 min 0.45 pum HPLC
Varian Metacarb Pb PLUS
Varian Metacarb 87P
80°C 20 uL
100 0.4 mL/min
133 h 2
[1-6]
2.1
2.1.1
SDVB
Waters
4.6 mm x 250 mm 4 um Varian
Varian Metacarb Pb Plus
1 Waters
1 [7] Sentry
Sentry Waters
1.1 #rRAIIES 35°C RID 35 °C
D-(-)- D-(+)- =
72% /28%
99.5% Sigma-Aldrich =99.9% .
10 pL 1 mL/min
MERCK )
1 Varian Metacarb Pb Plus
1200 Agilent
G1378B G1311A G1329A
G1316A G1362A .
RID  Varian Metacarb Pb PLUS 300
mm X 7.8 mm Varian Metacarb 87P
Varian Milli-Q Element A10
120 nRIU nRIU

Millipore HY-5
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1 Varian Metacarb Pb Varian Metacarb Pb PLUS
Plus
Table 1 The comparison of detection limits of glucose,
fructose and sucrose on the Carbohydrate High Performance
trid \ d Varian Metacarb Pb PI 1 .
cartridge column and Varian Metacar us column Varian Metacarb Pb Plus
Varian Metacarb
/ng Pb Plus/ng 2.1.2
950 22
1070 18
1050 8
Varian Metacarb Pb PLUS
1025 psi
0.1 03 04 0.6
mL/min 4 0.1 mL/min
101 min
3 04mL/min  71% 0.3 mL/min
0.4 mL/min 3
Varian Metacarb Pb 0.4 mL/min
Plus 27min 3
1 0.6 mL/min
5 nRIU 0.4
mL/min
nRIU 1 nRIU ]
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Fig.1 The chromatograms of fructose, glucose and sucrose of a standard solution and a tobacco sample
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41%
3 l1h
27.44% 0.01
° 2.3
mol/L 3
025 g 025 g 020 g
20h 3
0.0001 g 0.01 mol/L
100 mL 0.01 mol/L
0.01 mol/L
2500 pg/mL 2500 ug/mL. 2000 pg/mL
2 0.01 mol/L 0.01 mol/L
3
Table 2 The variations of the contents of glucose, fructose
and sucrose of tobacco solutions extracted by H,O and 0.01 HPLC
mol/L NaOH with standing time y X
/h 1% 1% /% 1%
0.0 5.08 12.44 9.58  27.11 4 4
3.5 4.41 13.00 995 2735
6.9 374 1341 1041 2756 0.999
9.0 3.31 13.60 10.60  27.51
H,O 11.1 2.97 13.73 10.75  27.45 0/ ~ o
13.2 2.74 13.87 1091  27.51 0.002%~-0.006%
15.3 2.45 13.90 10.98  27.34
17.4 2.31 14.09 11.20  27.60
19.5 2.07 14.22 11.28  27.57 3 Mg/mL
0.0 534 12.43 943 2720 Table 3 A series of concent'rations of working standard
35 5.37 12.53 9.38  27.28 solutions
6.9 5.37 12.53 9.41 27.30
9.0 5.29 12.61 9.34 2724
0.01 mo/LNaOH ~ 11.1 534 1258 935 2726 2500 2500 2000
13.2 532 12.55 932  27.18 1000 1000 800
500 500 400
15.3 5.30 12.61 932 2723 200 200 160
17.4 523 12.58 935  27.15 50 50 40
19.5 5.28 12.59 9.33  27.20 10 10 3
222 A
4
1.2 15 30 Table 4 The linear equations, correlation coefficients and
. . limits of detections
45 60 90 120 min 2 15 min m
30 min y = 384.857x -134.182 1.0000 0.006
. . =439.847x -135.077 1.0000 0.005
15 min 30 min y
y=439.021x -281.736 1.0000 0.002
60 min 3
24 FHEWEEM
129  —&— X A 1.2 B 5
A A A A A A
X X X X X X
® 109 RSD% 5
8.9 1%
6.9
4.9 5
15 30 45 60 90 120 Table 5 The test results of the repeatability of the method
/min %
1 1.28 3.92 5.77
2 2 1.29 3.92 5.77
) 3 1.30 3.99 5.76
Fig.2 The extracted contents of fructose, glucose and sucrose 4 1.30 3.99 5.74
5 1.29 3.97 5.71

of a sample in different extraction time

RSD/% 0.65 0.90 0.44
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2.5 FERIEIEE 98.9%~101.8%
B 5
2.6
5 [9]
1.29% 3.96% 5.75% 3 .
6
5%
6
Table 6 The test results of recovery
/mg /mg 1%
0.922 2.940 4.246 0.912 2918 4.250 98.9 99.3 100.1
4.610 14.700 21.230 4.563 14.692 21.397 99.0 99.9 100.8
9.220 29.400 42.460 9.210 29.433 43.219 99.9 100.1 101.8
7 LC IC
Table 7 The comparison of the test data acquired with the constructed method and the ion chromatography method
/%  wiw 1%  wiw 1% wiw
LC IC 1% LC IC /% LC (@ 1%
1 10.11 9.96 0.75 7.83 7.49 222 1.11 1.12 0.45
2 10.77 10.25 2.47 8.24 8.40 0.96 0.71 0.78 4.70
3 9.68 9.91 1.17 11.74 10.91 3.66 0.71 0.76 3.40
4 6.75 6.47 2.12 6.44 6.40 0.31 1.13 1.20 3.00
5 8.38 8.52 0.83 6.99 7.32 2.31 0.98 0.95 1.55
6 8.16 7.83 2.06 5.87 6.12 2.09 1.01 0.99 1.00
7 8.96 8.65 1.76 6.43 6.84 3.09 0.89 0.85 2.30
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