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Study on pregelatinized cross-linked starch phosphates for identification
using a sedimentation test and Brabender-viscography
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In Japan, it is necessary to identify unmodified starches (Chapter 11), starch derivatives (national subheading
3505.10—100) and modified starches (national subheading 3505.10—200) for proper tariff classification. In order to clarify
the distinctive characteristics of pregelatinized cross-linked starch phosphates for the tariff classification, we prepared such
starch derivatives by gelatinizing cross-linked starch phosphates which had been synthesized by modifying native starches
with sodium trimetaphosphate. Imported and commercial products of pregelatinized cross-linked starch phosphates (some of
them were in flake-form) were also used as test samples. Our analysis found that (1) purification through a dialysis
membrane with water could be used for the imported and commercial products used in this study, (2) pregelatinized
cross-linked starch phosphates (in flake-form) which were pulverized in advance showed sedimentation properties like those
of cross-linked starch phosphates, and (3) the viscosity—temperature curves of the pregelatinized cross-linked starch
phosphates were different from those of unmodified starches, pregelatinized starches and cross-linked starch phosphates in
the Brabender-viscography (initial, 30 °C (hold 5 min); ramp rate, 1.5 °C/min; final 92.5 °C (hold 90 min); rotation speed,
150 rpm). Therefore, it was suggested that the sedimentation test after pulverizing treatment and Brabender-viscography are

useful tools for confirming the characteristics of pregelatinized cross-linked starch phosphates as starch derivatives.
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Table 1 Result of the sedimentation test for the modified and unmodified starches used in this study

Type of original starch Product Sample collection Result
Corn Unmodified starch Purchased(chemical reagent) X
Corn Pregelatinized starch Provided from a manufacturer x (1)
Corn Cross-linked starch phosphate Synthesized (amount of STMP: 0.2 g) o
Corn Cross-linked starch phosphate Synthesized (amount of STMP: 0.5 g) o
Corn Cross-linked starch phosphate Synthesized (amount of STMP: 1.0 g) o
Corn Cross-linked starch phosphate Synthesized (amount of STMP: 2.0 g) o
Corn Pregelatinized cross-linked starch phosphate Commercial product (fine powder) o
Corn Pregelatinized cross-linked starch phosphate Commercial product (flake) —
Corn Pregelatinized cross-linked starch phosphate Commercial product (flake, pulverization) o
Corn Pregelatinized cross-linked starch phosphate Imported product (flake) —
Corn Pregelatinized cross-linked starch phosphate Imported product (flake, pulverization) o
Corn Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.5 g) o
Rice Unmodified starch Purchased(chemical reagent) X
Rice Pregelatinized flour Storage sample in Yokohama Customs x (1)
Rice Cross-linked starch phosphate Synthesized (amount of STMP: 0.5 g) o
Rice Pregelatinized cross-linked starch phosphate Prepared (provided from a manufacturer) o

Tapioca Unmodified starch Provided from a manufacturer x
Tapioca Pregelatinized starch Provided from a manufacturer x
Tapioca Cross-linked starch phosphate Synthesized (amount of STMP: 0.5 g) o
Tapioca Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.5 g) o
Potato Unmodified starch Purchased(chemical reagent) x
Potato Pregelatinized starch Prepared (purchased(chemical reagent)) x
Potato Cross-linked starch phosphate Synthesized (amount of STMP: 0.5 g) o
Potato Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.5 g) o

“0”, Confirmed; “x”, Not confirmed; “—”, False (incomplete gelatinization); ", Not clearly separated into two layers; “STMP”, sodium trimetaphosphate.
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Fig.1

Brabender-viscograms of unmodified and modified corn starch samples.

(a) Unmodified starch; (b) Pregelatinized starch; (c) Cross-linked starch phosphate (amount of STMP: 1.0 g); (d) Pregelatinized cross-linked starch
phosphate (commercial product (flake)); “STMP”, sodium trimetaphosphate; 42—43 g (dry base) of the samples were used for the measurements of the

viscograms above.
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Fig.2 Brabender-viscograms of unmodified and modified rice starch samples.

(a) Unmodified starch; (b) Pregelatinized flour; (c) Cross-linked starch phosphate; (d) Pregelatinized cross-linked starch phosphate; 40 g (dry base) of the

samples were used for the measurements of the viscograms above.

AL T AT HONTIE, K EABIMGIRER 68 °C, v'—2
TRLEER 92 °C (ki EERI S40BU) & 720, TL—2r F o9
FI120 BU THH 12N, TORITHENFHOLE L, £ 92.5°C (95
min) THI 480 BU DREEE & 72 o724, MR FEL Thore, 7

77— AR DN TIE, ARG 2340 2040 BU TH Y, 20D
BARENTRL TV o7, 0 ARG CAICOWTIL, KEE L

FLBHIARIRER 67 °C, B — 7RI 81 °C (kR 960 BU)
LY, TL—r X 085400 BURROND HDD, FD%

IR ZHER LTz, TA T 7 — (b ABBETAKICOWT
&, WIEREEEASK) 270 BU Th Y, FHRICKVRER LA L, v
— 7 IR 92 °C (kb EERD 1560 BU) & 720, ZDRITHIE %
HEFFL T, 2ok 218, MTOREICE U TRHEN R 572
TIRHE—E RIS T ARELNT.

AT TIIZONT, RUFETAK), 77 7 —{LTAW,
D ARG AR OT V77—t 0 ABRSRIGE CAR DT 7R
H—BRAar/Z Lk Fig3 IR,

30 30 ‘115 (0 75 9(1) 3 Temperature (‘C) 2]3
1200 | T T | | I ~@)
~(b)
1000 ~(c)
(d)
S 800
Q
>
2 600
g
~ 400
200
0
0 20 40 60 80 100 120
Time (min)

Fig.3 Brabender-viscograms of unmodified and modified tapioca starch samples.

(a) Unmodified starch; (b) Pregelatinized starch; (c) Cross-linked starch phosphate; (d) Pregelatinized cross-linked starch phosphate; 25-26 g (dry base) of

the samples were used for the measurements of the viscograms above.
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Fig.4 Brabender-viscograms of unmodified and modified potato starch samples.
(a) Unmodified starch; (b) Pregelatinized starch; (c) Cross-linked starch phosphate; (d) Pregelatinized cross-linked starch phosphate; 18 g (dry base) of the

samples were used for the measurements of the viscograms above.
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(a) Unmodified starch; (b) Cross-linked starch phosphate (amount of STMP: 0.2 g); (c) Cross-linked starch phosphate (amount of STMP: 0.5 g); (d)
Cross-linked starch phosphate (amount of STMP: 1.0 g); (e) Cross-linked starch phosphate (amount of STMP: 2.0 g); “STMP”, sodium trimetaphosphate;
42-43 g (dry base) of the samples were used for the measurements of the viscograms above.
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Fig.6 Brabender-viscograms of pregelatinized cross-linked corn starch phosphate samples.

(a) Commercial product (flake); (b) Commercial product (flake, pulverization); (c) Imported product (flake); (d) Imported product (flake, pulverization);
42-43 g (dry base) of the samples were used for the measurements of the viscograms above.
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Fig.7 Brabender-viscograms of pregelatinized cross-linked corn starch phosphate samples.
(a) Commercial product (fine powder); (b) Commercial product (flake); (c) Synthesized (amount of STMP: 0.5 g); (d) Imported product (flake); “STMP”,
sodium trimetaphosphate; 42—43 g (dry base) of the samples were used for the measurements of the viscograms above.
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