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uantitative Analysis of Hydroxypropyl
Group in Hydroxypropyl Starch

Satie HIRAKI, Yasushi MATSUSHIRO, Takashi SASATANI, and Katsumi MIZUKI
Central Customs Laboratory, Ministry of Finance
531, lwase, Matsudo- shi, Chiba- ken, 271 Japan

The spectrophotometric determination of the hydroxypropyl group in hydroxypropyl starch
were investigated.

Hydroxypropyl starch were carrid out by heating to hydolysis of the hydroxypropyl group
with sulfuric acid, and dehydrated to propionaldehyde. these products were reacted with
ninhydrin.

The calibration carve was prepared with standard aqueous solutions containing propylene
glycol.

This method was possible to determination of the degree of substitution in hydroxypropyl
starch.

It was confirmed that the method was useful the identification of hydroxypropyl starch in
rice flour and wheat flour.
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Fig. 1 Calibration curve of propylene glucol

Table 1 Degree of substitution ds in ether starchs

ether starchs ( use for ) ABS H(x) * ds
Hydroxypropy| starch 0.108 0.88 0.024
Hydroxypropy! starch ( processed foods ) 0.123 1,02 0.028
Hydroxypropyl starch 0.235 1.9 0.053
Hydroxypropy! starch { processed foods ) 0.284 2.25 0.063
Hydroxypropy| starch ( processed foods ) 0.509 412 0.118
Hydroxypropy! starch 0.514 o 0.12t
Hydroxypropyl starch 0.624 5.1t 0. 148
Hydroxypropy! starch ( cell ) 0.674 5.51 0.160
Pregelatinized hydroxypropyl starch 1.897 15. 80 0.514
( printing of textiles )

Hydroxyethyl starch ( paper industries ) (=) (=) (-}
Hydroxypropy! starch 0.384 3.18 0.090
Trimethyl hydroxyptopy! ammonium starch (=) (=) (-)
Hvdroxy ether starch 0.603 5. 06 0. 148
Hydroxypropy! starch 0.47¢ 3.99 0114
Pregeiatinized hydroxypropy| starch t.199 10.08 0.307
Hydroxypropoy! phosphoric acid 0.450 3.64 0.104
crosslinked starch

Pregelatinized hydroxynropyl phoschoric acid 0.1381 2.92 0.083

Crosslinked starch ( processed foods )

® : Hvdrozypropy! Group (%)
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Table 2 Degree of substitution ds in the mixtures of flour and Hydroxyprpyl starch

mixtures of flour and HPE * ABS HOXY ** ds
Rice flour 85mg HPS(ds:0.028) 15mg 0. 028 . 2 0. 041
Aice flour B5mg HPS({ds:0.053) 15mg 0. 045 0. 38 0. 071
Rice flour 85mg HPE(ds:0.063) 15mg 0. 059 0. 44 0. 084
Rice flour BS5mg HPS(ds:0.10%) 15mg 0. 104 0. 8z 0. 158
Rice flour BSmg HPS(ds:0,504) 15ms 0. 3T 3,07 0.703
¥heat flour B5mg  HP3(ds:0.02E) 15mg 0. 028 .2 0,040
¥heat flour &5m@  HPS(ds:0,053) 15ma b, 041 b.35 0. 085
¥heat flour 83mg  HPS(ds:0.063) 15eq 0. 059 0. 45 0,085
¥heat flour &5mg  HPS(ds:0.118) 15mp 0. 103 0.79 0. 153
Wheat flour E5mg  HPS(ds:0 514) 15mg 0. 364 j.o3 0. 683

* HPS : Hydroxypropyl starch
= WX} : Hydroxypropy!l groun (%)

L. P. Johnson, Anal Chem. \ol. 41, No. 6,859 May 1969



