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Some improvements on the sedimentation test for cross-linked starch phosphates

Toshinori ANDO¥*, Yasuyuki NISHIDA* and Tsutomu KUMAZAWA*
*Kobe Customs Laboratory
12-1,Shinko-cho,Chuo-ku,Kobe,Hyogo 650-0041 Japan

In the present Customs Analysis Method (methods of analyzing starch derivatives), the sedimentation property is examined
to distinguish cross-linked starch phosphates from unmodified starches. This analysis method takes 12 hours to observe the
sedimentation and requires the use of zinc chloride which is designated as a deleterious substance in Japan. In this study, we
examined whether alternative sedimentation tests with sodium chloride or calcium chloride could be used for customs analysis.
When we used sodium chloride, both unmodified tapioca starch and cross-linked tapioca starch phosphate had a sedimentation
property. On the other hand, when we used calcium chloride, unmodified tapioca starch did not have any sedimentation
property, but cross-linked tapioca starch had a sedimentation property. Therefore, a sedimentation test using calcium chloride
can discriminate between them. Furthermore, the inclusion of centrifugation with an appropriate centrifugal force in the
modified sedimentation test speeded up the test. The same was true for wheat starch, corn starch, potato starch and rice starch.
Thus, it would appear that our centrifuge-assisted sedimentation test with calcium chloride can rapidly discriminate between
cross-linked starch phosphates and unmodified starches without using a deleterious substance.
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Fig.1 Sedimentation of tapioca starches by using sodium chloride
1:unmodified tapioca starch
2:import cargo A (cross-linked tapioca starch)
3:import cargo B (cross-linked tapioca starch)
4:import cargo C (cross-linked tapioca starch)
5:import cargo D (cross-linked tapioca starch)

Fig.2 Sedimentation of tapioca starches by using calcium chloride
1:unmodified tapioca starch
2:import cargo A (cross-linked tapioca starch)
3:import cargo B (cross-linked tapioca starch)
4:import cargo C (cross-linked tapioca starch)
5:import cargo D (cross-linked tapioca starch)

41



42

3.3 30
4 233
8 500 rpm
40><g
309 100 ml 4
500 rpm 10 20 30 1
1
-
Fig.3 Sedimentation of tapioca starches by using calcium chloride and a centrifuge
1:unmodified tapioca starch
2:import cargo A (cross-linked tapioca starch)
3:import cargo B (cross-linked tapioca starch)
4:import cargo C (cross-linked tapioca starch)
5:import cargo D (cross-linked tapioca starch)
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Fig.4 Sedimentation of synthesized cross-linked tapioca starch phosphates Fig.5 Sedimentation of synthesized cross-linked tapioca starch phosphates
by the present Customs Analysis Method by using calcium chloride and a centrifuge
1:amount of cross-linking agent is 0.01 g 1:amount of cross-linking agent is 0.01 g
2:amount of cross-linking agent is 0.02 g 2:amount of cross-linking agent is 0.02 g
3:amount of cross-linking agent is 0.03 g 3:amount of cross-linking agent is 0.03 g
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Fig.6  Sedimentation of wheat starches by using calcium chloride and a Fig.7 Sedimentation of corn starches by using calcium chloride and a centrifuge
centrifuge 1:unmodified corn starch
1:unmodified wheat starch 2:cross-linked corn starch phosphate (amount of cross-linking agent is 0.03 g)
2:cross-linked wheat starch phosphate (amount of cross-linking agent is 0.03 g) 3:cross-linked corn starch phosphate (amount of cross-linking agent is 0.3 g)

3:cross-linked wheat starch phosphate (amount of cross-linking agent is 0.3 g)
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Fig.8  Sedimentation of potato starches by using calcium chloride and a Fig.9 Sedimentation of rice starches by using calcium chloride and a centrifuge
centrifuge 1:unmodified rice starch
1:unmodified potato starch 2:cross-linked rice starch (amount of cross-linking agent is 0.03 g)
2:cross-linked potato starch (amount of cross-linking agent is 0.03 g) 3:cross-linked rice starch (amount of cross-linking agent is 0.3 g)
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3:cross-linked potato starch (amount of cross-linking agent is 0.3 g)
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