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Determination of Water-Soluble Glucose Fructose and Sucrose
in Flue-Cured Tobacco by High Performance Anion Exchange
Chromatography Coupled with Pulsed Amperometric Detection
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Abstract The quantitative determination of water-soluble sugars such as glucose fructose and
sucrose in flue-cured tobacco by high performance anion exchange chromatography coupled
with pulsed amperometric detection HPAEC-PAD was developed. The method was used to
determine flue-cured tobacco samples containing large amounts of carbohydrates after pretreat-
ment by water-leaching and membrane filtration. The separation was performed on a Dionex
CarboPac PA-1 anion exchange column with 0.2 mol/L NaOH solution as the eluent at a flow
rate of 1. 0 mL/min. The injection volume was 20 pL. Good linearities were obtained for
glucose fructose and sucrose within the range of 0.5 - 100 mg/L 7* >0.997 . The detection
limits S/N=3 were 0.1 mg/L 0.1 mg/L and 0.2 mg/L and the average recoveries were
97.3% 101.4% and 98.9% with good reproducibility for glucose fructose and sucrose
respectively.
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Table 1 Detection waveform for glucose
fructose and sucrose
- 1.3
0.1000 g 100 mL
10 mL 40
min 100 mL
0.45 pm 10 mL 100 mL
1 2
1.1 2.1
DX-600 Dionex
GP50 AS50 30
T EDS50 Ag-AgCl
Chromeleon 0.45 0.22 pm
Milli-Q Millipore ?
D- glucose fructose

sucrose ACROS



2 - 203-
10
300
L
I
L
| = =
| P
3 e
200 - =
I g
80% ( -
U r o~
80% = l ,//
!‘/
2 100 - e .5
| _ — 2
80% 80% e
. —
1 ~3 min r [ S
—
0L L . L i i i
0 20 40 60
#/min
1000 . 3 3
ot !\ a Fig.3 Signal intensities of sugars of
S [ M different leaching times of tobacco
600 £ 1 1. glucose 2. fructose 3.sucrose.
o L -
a0l || ]
[
| Iy
200 L [
[ A
F | AN
T S T T ST T T T N O A T S
P i 1
800 - A o
[ i 1 000 0.45 pm
600 L s
o K 3
2 a0fb ||
-
200 F
Bt 25 C
r I ~
=== I e = o
800 £ c
600 |- 20%
o L
= L
T 400 |
L I
200 [ Hn 2.2
L i .
P e e S Dionex Car-
[} 2 4 IS R 10 12 14
© ° N v boPac PA-1
t/min
2 80% 80%
CarboPac
Fig.2 Chromatograms of extracts obtained with three PA-1
leaching methods for glucose fructose and sucrose
a. leached by 80% methanol solution b. leached by 80%
alcohol solution c. leached by ultra pure water. 25 C
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Fig.4 Chromatograms of a a flue-cured tobacco sample and b the mixture of three sugar standards

1. glucose 2. fructose 3. sucrose.
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3 5
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Table 1 Reproducibility detection limit linearity of the method and the recovery = =5
. Detection limit/ Linear range/ Regression Correlation Recovery’ RSD /
Analyte RSD" /% ., ..
mg/L S/N=3 mg/L equation coefficient %

Glucose 0.9 0.1 0.5 -100 y=2.670x +1.031 0.9996 97.3 3.2
Fructose 1.5 0.1 0.5 -100 y=1.764x +1.039 0.9990 101.4 3.7
Sucrose 2.8 0.2 0.5 -100 y=1.0092x +0.961 0.9972 98.9 5.2

1 relative standard deviation of the peak area 2 y peak area nC- min 2« concentration of the analyte mg/L 3 the addi-
tion of glucose fructose and sucrose at 5.0 mg/L each.
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