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Abstract

Gelatinization behaviours and gel properties of hydroxypropylated corn starches (HPCS) were inves-
tigated with differential scanning calorimeter, amylograph and rheometer. Gelatinization temperature
of HPCS decreased as degree of substitution increased. The retrogradation of corn starch was greatly
reduced by hydroxypropylation, indicating that the association of starch molecules was sterically hinder-
ed by hydroxypropy! groups. In HPCS, gel was formed slowly and gel strength decreased resulting
in soft and sticky texture. Texture profiles of HPCS gels were similar to those of tapioca and waxy
corn starch. HPCS has shown a remarkable increase of paste transparency compared to native corn

starch.
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Fig. 1. Data interpretation of starch gel properties mea-
sured by Rheometer

A: Gel strength(g/cm?); A/B: Gel compression slope(g
/cm®); C: Breakdown(g/cm?)
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Fig. 2. Brabender visco-amylogram of hydroxypropyi-
ated corn starches in the concentration of 5%(w/w)
1. Native; 2. DS 0.000; 3. DS 0.031; 4. DS 0.068; 5. DS
0.095; 6. DS 0.120; 7. DS 0.147
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Fig. 3. Brabender visco-amylogram of various starches
in the concentration of 5%(w/w)

1. Potato starch; 2. Waxy corn starch; 3. Tapioca starch;
4. Corn starch
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Table 1. Brabender visco/amylogram characteristics of hydroxypropylated corn starch and other starches in the

concentration of 5%(w/w)

Viscosity (BU) Break- Set- Consis
Type of starch Pasting Peak visco. ~—————— T Tater down back -tency
temperature temperature  Peak 95C 15 min 50C (BU) (BU) BU)
©) (C) ®) (H) © (P-H) (C-P) (C-H)
Corn Native 83.0 94.0 121 117 96 197 25 76 101
DS 0.031 68.5 81.0 161 123 124 315 35 154 191
DS 0.068 63.5 735 198 131 132 367 66 169 235
DS 0.095 59.5 68.5 227 134 138 358 89 131 220
DS 0.120 57.0 65.0 240 133 142 325 98 85 183
DS 0.147 54.5 62.5 252 135 148 315 104 63 167
Potato 65.0 80.5 1085 815 340 538 745 —547 235
Tapioca 67.0 81.0 290 204 153 222 137 — 68 69
Waxy corn 69.2 75.0 434 182 131 168 303 - 264 37
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Fig. 4. DSC thermograms of hydroxypropylated corn starches and various starches at heating rate 10°C/min

with water/starch ratio of 3/1
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Table 2. Gelatinization characteristics of hydroxypropyl-
ated corn starch and other starches from DSC thermo-
grams

T. T, T AT,
(C) (©) (<) (C)

Corn Native 67.0 72.5 82.5 155 3.54
DS 0.000" 675 735 830 15.5 3.50
DS 0031 640 710 825 18.5 3.48
DS 0.068 59.0 67.5 77.0 18.0 3.06
DS 0.095 550 64.5 75.0 20.0 1.92
DS 0.120 535 62.0 72.5 19.0 1.88
DS 0.147 525 60.0 72.5 20.0 1.58

—AH

Type of starch Lal/g)

Potato 62.0 67.5 79.5 175 7.7
Tapioca 67.0 725 84.5 175 4.54
Waxy corn 67.0 73.0 87.0 20.0 5.72

“Corn starch subjected to derivatization procedure with
no added propylene oxide
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Fig. 5. Changes of light transparency of hydroxypropy-
lated corn starches and various starches
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Fig. 6. DSC thermograms of starches on reheating after
storage at 4°C for 7 days (Heating rate=10°C/min,
w/s=1.5/1.0)
A: hydroxypropylated corn starch; B: untreated star-
ches
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Table 3. Thermal properties of hydroxypropylated corn
starch and other starches on reheating by DSC after
storage at 4°C for 7 days (Heating rate=10°C/min,
w/s=1.5/1.0)

—AH
(cal/g)

T, T, T. AT
© © © ©

Type of starch

Corn Native 43.0 55.0 67.5 245 151
DS 0.000 400 56.0 715 315 1.54
DS 0031 425 570 685 260 0.67
DS 0.068 430 580 680 250 0.53
DS 0095 465 580 670 205 0.28
DS 0120 460 585 66.5 20.5 0.09

DS 0.147 — - — - 0.00
Potato 46.5 64.0 78.5 320 2.02
Tapioca 44.0 59.0 715 275 1.10
Waxy corn 460 580 695 235 0.86
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Fig. 7. Light transparency of pastes of hydroxypropyla-
ted corn starches and various starches
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Table 4. Changes of gel properties of hydroxypropylated corn starches and various starches during storage at

4°C
Type of starch Gel strength Compression slope Breakdown
(g/cm®) (g/cm®) (g/cm?)
1 day 3 day 12 day 1 day 3 day 12 day 1 day 3 day 12 day
Corn  Native 1019.9 17275 2619.8 1397.0 2559.2 46784 87.9 203.7 283.2
DS 0.031 498.9 704.9 1233.0 369.5 776.2 2209.8 0.0 11.1 1594
DS 0.068 2483 3094 7059 124.3 2149 973.8 0.0 0.0 138
DS 0.095 2979 280.5 468.0 98.3 114.1 387.6 0.0 0.0 0.0
DS 0.120 334.5 3224 359.6 88.1 98.3 1935 0.0 0.0 0.0
DS 0.147 2933 293.9 3269 73.3 774 1174 0.0 0.0 0.0
Potato 2604.5 37143 4448.7 2617.8 3641.5 4856.7 4594 657.0 681.6
Tapioca 884.6 11113 2014.1 2470 769.0 2674.8 0.0 4.2 216.3
Waxy corn 3015 915.7 2172.3 89.1 12710 3700.0 0.0 20.0 235.3
DS A AR Fstexe 62C Hojk wekew DS
0031 0068 0095 0120 0147 0.120~0.147 A = 53C 72 HelHth 33417 HES
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Fig. 8. Texture profiles of hydroxypropylated corn star-
ch(HPCS) and other starch gels after storage at 4°C
for 1 day (25 %w/w concentration)
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