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Table 1. Determination of hydroxypropyl and acetyl
group in hydroxypropylated and acetylated potato
starches

Propylene oxide and

Degree of substitution
acetic anhydride

per starch (%) Hydroxypropyl Acetyl
0 0.000 0.000

2 0.023 0.021

4 0.029 0.026

6 0.052 0.047

8 0.077 0.062

10 0.095 0.075
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Table 2. Changes in the degree of retrogradation of hydropropylated and acetylated potato starches during

freeze-thaw treatment

Degree of retrogradation

Hydroxypropylated Acetylated

Degree of

substitution 4 6 8 10 4 6 8 10
0 48 46.2 44 40 49.8 48.7 47 45
2 43 40 358 32 47 46 455 42
4 33 32 277 24 45.8 449 443 41
6 27 25 21 18 444 43 40 38
8 23.5 22.8 17 14 39.3 38 37.6 34

10 15.8 14 11.8 10 30 27 25.5 24.8

Table 3. Changes in the degree of retrogradation of hydroxypropylated and acetylated potato starches stored
at 0~5°C

Degree of retrogradation

Hydroxypropylated Acetylated

Degree of

substitution 4 6 3 10 4 6 8 10
0 39 36 35 32 43 38 36.9 34
2 36.3 35.8 347 30 40.3 38 35 321
4 31 25 21.7 17.9 379 37 359 32
6 22 19 175 14 36.8 35.7 34.8 30.5
8 16.6 149 12 8 33.6 333 33 30

10 13 7 6.1 3 304 29.8 28 25
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Table 4. Effect of pH on swelling power of hydroxypropylated potato starches and potato starch at each
temperature

Swelling power

50T 60T

substitution 2 4 6 8 10 2 4 6 8 10
Nature 149 136 159 167 175 530 520 510 590 670
0 197 181 185 191 204 640 610 575 650 793
2 185 172 157 185 199 660 630 600 705 917
4 694 437 380 550 940 1,070 850 800 954 1,390
6 801 465 400 650 1,011 1,150 940 900 1,050 1,502
8 920 732 570 830 1,280 1,310 1,130 1,015 1,334 1,600
10 1,200 1,136 787 1,102 1,470 1,550 1,460 1,100 1475 1,720

Table 4. Continued
Swelling power
70T 80T

substitution 2 4 6 8 10 2 4 6 8 10
Nature 1,030 1,000 883 1,060 1,192 1,410 1,310 1,240 1,355 1,465
0 1,090 1,018 965 1,088 1,270 1,537 1,430 1,370 1,475 1,720
2 1,140 1,030 1,035 1,125 1,373 1,583 1,420 1,400 1,550 1,860
4 1,425 1,300 1,170 1,270 1,645 1,740 1,690 1,560 1,650 2,040
6 1,525 1,355 1,218 1,390 1,700 1,860 1,810 1,653 1,810 2,100
8 1,510 1,440 1,375 1,500 1,850 1,760 1,890 1,750 1,940 2,450
10 1,850 1,770 1,450 1,730 1,985 — 2,050 1,770 2,097 2,828
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Table 5. Effect of pH on swelling power of acetylated potato starches at each temperature

Swelling power

Temp..__
pH 50 °C 60 °C
Degree of
substitution 2 4 6 8 10 2 4 6 8 10
0 182 165 160 170 185 508 370 250 432 615
2 173 159 157 163 180 560 415 232 460 623
4 180 174 170 177 185 627 557 365 682 826
6 198 192 179 195 205 675 592 565 727 934
8 250 200 187 220 285 963 754 623 891 1,175
10 285 240 197 275 320 1,125 1,013 960 1133 1425
Table 5. Continued
Swelling power
70T 80T
2 4 6 8 10 2 4 6 8 10
0 980 902 827 969 1,217 1,341 1,104 1,027 1,247 1,590
2 1,050 990 907 1,097 1,405 1,503 1,475 1,397 1,507 1,703
4 1,143 1,027 982 1,197 1,710 1,595 1,420 1,408 1,634 1,850
6 1,303 1,235 1,103 1,387 1,800 1,745 1,790 1,710 1,825 2,030
8 1,575 1,407 1,337 1,650 1,850 - 1,910 1,850 1,950 2,145
10 1,855 1,743 1,642 1,800 2,010 - 2,100 2,050 2.150 2,330
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The retrogradation and swelling power of modified potato starches

Ji-Tae Kim and Wan-Seob Noh (Department of Food Science and Technology, Dongguk
University, Seoul 100-715, Korea)

Abstract : Hydroxypropylated starches and acetylated starches were prepared by reaction
of potato starch with propylene oxide and acetic anhydride, respectively and then degree
of retrogradation and swelling power were investigated in different pHs and temperature.
The extent of retrogradation determined by glucoamylase method during freeze-thaw treat-
ment and storage in low temperature (0~5 C ) showed that modified potato starches were
slowly retrograded as the increase of degree of substitution. The order of the retrogradation
tendencies in different pHs were pH 4>pH 6>pH 8>pH 10. Retrogradation of hydroxyprop-
ylated potato starches were less than that of acetylated potato starches. Swelling power
of starches were influenced more by the temperature than by the pH. The order of the
swelling power tendencies in different pHs were pH 10>pH 2>pH 8>pH 4>pH 6.



