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Physicochemical Properties of the Hydroxypropylated Mung Bean,
Sweet Potato and Water Chestnut Starches for Hard Capsules Formation

Jeong Hwa Jang, Jung A Ko* and Hyun Jin Park*

School of Life Sciences and Biotechnology, Korea University

Abstract The physicochemical properties of the hydroxypropylated mung bean, sweet potato and water chestnut
starches were studied. The blue value and amylose content of mung bean starch were higher than those of sweet potato
and water chestnut. Pasting temperature of hydroxypropylated starches were lower than those of native starch and
decreased with increasing contents of propylene oxide. Peak viscosity increased with the increase of degree of hydrox-
ypropylation. With increasing contents of propylene oxide, the clarity and swelling power of all starches were increased
and those of mung bean were higher. Mung bean starch produced better hard capsules than sweet potato and water chest-
nut starch. Hydroxypropylated (>6% propylene oxide) water chestnut starch-based capsules completely dissolved, but
hydroxypropylated (>12% propylene oxide) mung bean and sweet potato starch-based capsules were dissolved within 10
min. These results showed that hydroxypropylated starch-based capsules have potentials for pharmaceutical applications

as a substitute for gelatin hard capsules.
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Fig. 1. RVA curve of hydroxypropylated starch paste (a) mung
bean, (b) sweet potato, (c) water chestnut.
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Fig. 2. Swelling power of hydroxypropylated starch.
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Table 1. RVA data of hydroxypropylated starch paste (a) mung bean, (b) sweet potato, (c) water chestnut

Initial i
Starch Prziﬁzne pasting ViIs):s:ity Peako Temp. Trough Vilzgcl)zlity Breakdown Setback
Content (%) | Temp. (°C) (cP) 0 (cP) (cP) (cP) (cP)
0 79.15 1415 91.1 940 1866 475 926
3 76.55 1507 89.3 919 1666 588 747
6 722 1517 85.05 792 1318 725 526
l\g;;lg 9 70.55 1496 85.05 853 1382 643 529
12 67.85 1587 80.75 767 1392 820 625
15 66.15 1727 74.9 703 1315 1024 612
18 64.45 1918 722 777 1363 1141 586
0 82.5 1522 95.9 1101 1777 421 676
3 77.45 1745 88.5 1051 1691 694 640
6 747 2069 842 1021 1738 1048 717
szteot 73.05 2114 82.5 958 1591 1156 633
12 69.6 2209 80.05 964 1582 1245 618
15 69.6 2227 77.45 882 1471 1345 589
18 66.85 2253 75.7 847 1389 1406 542
0 83.3 1235 95.45 735 1228 500 493
3 79.25 1081 91 636 1010 445 374
6 76.6 1203 87.55 647 1041 556 394
Water
ot 73.05 1220 82.5 613 976 607 363
12 71.55 1418 80.9 685 1100 733 415
15 69.6 1499 80.9 756 1207 743 451
18 67.85 1672 77.45 764 1202 908 438

Table 2. Light transmittance (%) of hydroxypropylated starch paste at 650 nm

Propylene oxide content (%) Mung bean Sweet potato Water chestnut
0 8.4+0.2° 14.3+£0.2% 17.6+0.1*
3 14.4+0.3° 21.60.1° 25.7+0.64
6 27.4%0.1° 24.6+0.2° 25.840.3¢
9 25.9+0.7¢ 27.30.2¢ 23.31.2°
12 35.2+0.5°¢ 28.4+0.2° 22.7+0.9°
15 34.0+0.4" 24.9+0.2° 20.240.2°
18 37.9+0.22 24.9+0.2° 21.240.1°
*#indicate significant differences (p<0.05) within columns.
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Fig. 3. Picture of hard capsule (a) hydroxyl propylated methyl
cellulose(HPMC) capsule, (b) mung bean starch capsule.
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Fig. 4. Disintegration test of hydroxypropylated starch film.
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