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Analysis of Hydrogenated Starch Hydrolysates

Hisanori SHIMANO, Yasuyuki ENOMOTO, Sigeyuki ITO, Hiromichi HAYANO
Tokyo Customs Laboratory
5 5 30, onan, Minato ku, Tokyo, 108 Japan

To determine the content of hydrogenated starch hydrolysates is important for the proper
classification of the sugar preparation made up of sucrose, dextrin and hydrogenated starch
hydrolysates on the Customs Tariff Schedules. Mainly using thin layer chromatography
and high performance liquid chromatography, the fundamental investigations on
hydrogenated starch hydrolysates were carried out with the aim of establishing the
measuring method of hydrogenated starch hydrolysates in the sugar preparations of that
kind.

The detection of maltitol by thin layer chromatography and high performance liquid
chromatography was available for the confirmation whether hydrogenated starch hydrolysates
were contained in the sugar preparation or not, because quantites of maltitol were found in
most of hydrogenated starch hydrolysates. Hydrogenated starch hydrolysates were broken up
to one molecule of maltitol and some molecules of glucose by the hydrolyses with amylase. It
was too difficult to determine the hydrogenated starch hydrolysates content directly in the
sugar preparation stated above, but the comparison between the maltitol content in the sugar
preparation and that in the hydrogenated starch hydrolysates used as the raw materials would
be expected to enable the indirect determination of their content in the sugar preparation.
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Infrared absorption spectra of hydrogenated starch hydrolysates and of dextrin
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Fig.2 Thin layer chromatogram of hydrogenated starch hydrolysates
Dextrin

(A) dextrin of DE value2 ~ 5 (B) dextrin of DE value8 + 1
(C) dextrin of DE value 11+ 1 (D} dextrin of DE value 25% 1
Reference standard
(B) glucose (F) maltose (G) maltotriose (H) maltotetraose
(1) sucrose (J) sorbitol (K} maltitol
Hydrogenated starch hydrolysates
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Table 1 Distribution of polymerization degree of sugar alcohols
in hydrogenated starch hydrolysates by area normalization

Fig. 3 method
Degree of
Table 1 6 polymerization HSH-A HSH-B HSH-C HSH-D
HSH A 3 (DP)
HSH B, HSH C, 1 5.3 43.2 5.3 2.1
HSH D 1 3 2 8.9 34.1 64.5 75.1
3 9.8 12.7 21.6 17.3
4 7.4 0.8 1.1 2.2
5 6.9 0.2 1.7 2.4
6 11.6 0.0 0.0 0.7
Table 2 7 30.0 5.5 3.5 0.0
Table 1 8 + 20.3 3.5 2.3 0.2
Total 100.2 100.0 100.0 100.0
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Fig. 3 High performance liquid chromatogram of hydrogenated starch hydrolysates
Ethylene glycol was used as the internal standard.
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Table 2 Each content of sorbitol and maltitol in hydrogenated
starch hydrolysates

HSH-A  HSH-B HSH-C HSH-D

DP1
Sorbitol 5.3% 32.3% 4.8% 3.5%
(5.6%)  (45.9%) (6.8%) (4.7%)

DP2
Maltitol 8.2% 23.7% 45.7% 57.7%
(8.7%) (33.7%)  (65.2%)  (77.2%)

The values on the dry basis were given in the parentheses.

Table 3 DE value of hydrogenated starch hydrolysates

HSH-A HSH-B HSH-C HSH-D
Moisture® 5.8% 29.8% 29.9% 25.2%
Reducing
sugar™* 3.5% 1.2% 1.7% 2.0%
DE value 3.7 1.7 2.4 2.7

* dried under reduced pressure at 70 Cto constant weight
**calculated as glucose
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Fog. 4 Componential change of hydrogenated starch hydrolysates by hydrolyses with amylase
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Table 4

Table 4 Increase in glucose content by hydrolyses with amyalse

HSH-A HSH-B HSH-C HSH-D

Before

hydrolyses 0.01% 0.02% 0.03% 0.03%
0.01%)  (0.03%)  (0.04%)  (0.04%)

After

hydrolyses 60.7% 9.2% 10.9% 7.9%

(64.4%) (13.1%) (15.6%) (10.6%)

The values on the dry basis were given in the parentheses.
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