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Determination of the degree of alpha conversion of starch by HPLC with evaporative light scattering detection

Kunihisa NOICHI*, Ayako MATSUSHIMA*, Tomoki OTA* and Kiyotaka NAKAYAMA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

In customs laboratories, the degree of alpha conversion of pre-gelatinized starch, which is a starch derivative, is measured
by the Customs Analysis Method. The method involves quantitative analysis of glucose by titration. The step of determining
the quantity of glucose by titration needs many experimental operations and analysis takes a long time. In this study, we
examined a quantitative analysis method using high performance liquid chromatography (HPLC) with evaporative light
scattering detection (ELSD) instead of the titration method for determining glucose more simply. As a result, the degree of
alpha conversion of pre-gelatinized starches determined by the HPLC method was consistent with those by the titration

method.
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Fig. 1 Procedure of determining the degree of alpha conversion

I and 1l in the formula are glucose content in the test solution I and II,

respectively.
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Fig. 2 Chromatogram of glucose and 7 possible internal standard materials
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Fig. 3 Calibration curve of glucose
Ax: peak area of glucose, As: peak area of internal standard, Wx: weight of
glucose, Ws: weight of internal standard
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Fig. 4 Chromatogram of starch hydrolysate
Pre-gelatinized starch was hydrolyzed with glucoamylase for 120 min at
37°C.

HPLC

Table 1 HPLC ELSD

HPLC RID

Table 1 Comparison of the degree of alpha conversion determined by the
titration method and the proposed HPLC method

the degree of alpha conversion (%)
Sample HPLC method o
Titration method
ELSD RID
1 100.0 99.5 98.7
2 824 81.9 811
3 34.6 36.2 34.1
4 74 10.1 6.9

n=3 (sample 1, 4), n=12 (sample 2, 3)

2 3 12
Table 2 HPLC
ELSD
2 1.27 1.54 3
1.10 3.17
RID 2 1.98
242 3 2.16 5.95

Table 2 Repeatability of the degree of alpha conversion determined by the titration method and the proposed HPLC method

the degree of alpha conversion (%)
Sample No.2 Sample No.3
HPLC method o HPLC method o
ELSD RID Titration method ELSD RID Titration method

1 83.0 78.9 784 36.2 40.1 34.7
2 835 84.6 80.2 34.1 353 339
3 83.1 83.7 81.8 322 317 345
4 824 79.4 82.4 345 36.8 34.7
5 835 84.1 84.1 351 373 332
6 825 79.3 80.4 36.2 399 355
7 824 82.4 78.6 349 35.8 345
8 80.2 83.6 79.6 34.6 339 34.7
9 82.8 80.9 82.3 334 376 33.2
10 82.9 813 82.6 36.1 36.5 33.0
11 83.6 814 83.2 35.2 354 32.6
12 83.0 78.9 79.0 344 35.8 333
average 824 81.9 811 346 36.2 34.1
S.D. 1.27 1.98 1.93 1.10 2.16 1.05
CV. 1.54 242 2.38 3.17 5.95 3.08

S.D.: standard division

C.V.: Coefficient of variation
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