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Quantitative Analytical Method of Sugars by High Performance Liquid Chromatography (HPLC) (Second Report)
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Imported foods may have different classifications on the present Customs Tariff Schedule depending on the percentage of
sugar content. HPLC is often used for the quantitative analysis of sugars. In the quantitative analysis of sugars by HPLC
using ligand exchange columns, inorganic cations in the test solution such as barium ions derived from barium hydroxide, which
is the deproteinizing agent, may damage the column and reduce column performance. In the worst case scenario, the
quantitative analysis results are affected. In this study, we investigated the deproteinizing agent suitable for ligand exchange
columns.  As a result, by using ammonium hydrogen carbonate as the deproteinizing agent, it has become possible to perform
deproteinization without dissolving barium ions in the test solution. In addition, it was proven possible to remove ammonium
hydrogen carbonate from the test solution by heating and stirring after deproteinization. From the results of the quantitative
analysis of sucrose in confectionery, it was confirmed that the improved analysis method using ammonium hydrogen carbonate
enables quantitative analysis of sucrose comparable to Customs Analysis Method No.108.  From foregoing results, a sample
preparation method that enables quantitative analysis of saccharides without damaging the ligand exchange columns was
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established.
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Fig.1 Chromatogram of simulated sample deproteinized by ammonium hydrogen
carbonate.

A:Sucrose, B:Ammonium hydrogen carbonate, C:Sorbitol
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Fig.2 Chromatograms of simulated sample heated on hot stirrer at 80 °C.
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Fig3 Chromatogram of simulated sample heated on water bath at 100 °C.
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Sampling in 100 mL volumetric flask

Table 1 Results of sugars content of baked confectionery and sweet bean pastes.

Sugar Average of
Sample Method | Column | sample 9 RSD(%) sugar RSD(%)
content(%6)
k% content(%)
1 20.20 0.11
Water - 50 mL Improved [0} 2 19.44 0.13 19.92 2.08
3 20.12 0.06
1 20.16 0.07
Confectionery 1 | Improved ©® 2 19.40 0.02 19.88 2.09
3 20.07 0.16
Yes 1 19.97 0.09
Necessity of fat . Current | @ 2 19.87 0.03 20.07 1.33
. - 3 20.38 0.10
removal 1 1787__| 010
_ . Improved (O] 2 17.80 0.07 17.91 0.81
No Hexane : 20mL, Shake for 10 minutes, 3 18.08 0.09
and remove hexane. Repeat 2 times 1 17.89 0.08
Confectionery 2 | Improved ® 2 17.91 0.07 17.89 0.08
3 17.88 0.07
v v 1 17.92 0.14
. Current @ 2 17.83 0.12 17.85 0.37
Shake for 30 minutes 3 17.80 0.10
1 22.54 0.11
Improved (O] 2 22.50 0.05 22.49 0.22
A 4 3 22.44 0.06
1 22.54 0.04
10 % Internal standard : 5 mL Confectionery 3 | Improved ® 2 22.52 0.04 22.49 0.32
1M Ammonium hydrogen carbonate : 30 mL 3 22.41 0.15
1 22.66 0.05
Current @ 2 22.56 0.05 22.58 0.33
w 3 2252 0.12
1 17.59 0.07
Constant volume with water Improved| @ 2 17.09 0.09 17.27 1.62
3 17.13 0.07
1 17.59 0.10
L 4 Confectionery 4 | Improved © 2 17.10 0.03 17.27 1.59
3 17.13 0.09
Shaking and centrifuge for 10 minutes at 7,500 rpm 1 17.76 0.14
Current O] 2 17.96 0.05 17.87 0.58
3 17.90 0.11
k% 1 20.07 0.12
Improved | @ 2 20.02 0.12 20.25 1.74
| Filter and heat on a water bath for 10 minutes at 100 °C | 3 20.66 0.06
1 20.11 0.10
Confectionery 5 | Improved ()] 2 20.09 0.21 20.07 0.24
¥ 3 20.02 0.19
1 20.12 0.10
| Filtering with a membrane filter of pore size 0.45 pm | Current | ® 2 20.06 0.06 20.09 0.17
3 20.10 0.01
1 45.49 0.05
¥ Improved | @ 2 46.05 0.09 45.78 0.61
3 45.80 0.04
| HPLC measurement with ligand exchange column | Sweet bean L 4522 0.03
aste 1 Improved | @ 2 46.35 0.08 45.69 1.29
P 3 4551 0.04
Fig.4 Schematic diagram of improved analysis method. 1 45.17 0.13
Current 0} 2 45.38 0.03 45.35 0.37
3 45,51 0.15
1 40.44 0.12
50.0 Improved 0] 2 40.67 0.08 40.53 0.30
3 40.48 0.01
5 2 Y=X Sweet bean 1 40.11 0.20
£450 | We:ste Eza Improved | @ 2 40.36 0.02 40.20 0.34
b p 3 40.13 0.07
£ 1 40.23 0.08
< 400 | ]
g Current © 2 39.96 0.06 40.08 0.35
T 3 40.04 0.11
g 350
2
=
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Fig.5 Scatter plot of sugars content by current method and improved method.
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