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Abstract: Starch acetate was prepared from cassava starch with acetic anhydride as the esterifying agent by the wet process assisted by
pulsed electric field (FET) treatment. The effect of PEF) parameters on the formation of cassava starch acetate was evaluated using different
strengths (0, 2, 3, 4, 5, 6, and 7 kV/cm), and treatment durations (0, 3, 6, 9, 12, and 15 ms).The effect of the concentration of acetic anhydride
added (4%, 6%, 8%, 10%, and 12%) was also explored. In addition, the properties of cassava starch acetate such as paste transparency, solubility,
swelling power, freeze-thaw stability, and viscosity were evaluated. Acety| content and degree of substitution measurements showed that both
were increased after PEF treatment. The degree of substitution increased from 0.084 to 0.110 under the following conditions: 6% added acetic
anhydride, 4 kV/cm PEF, and 12 ms of reaction duration, indicating that PEF could facilitate esterification. Infrared spectrascopy was used for
structural characterization of cassava starch acetate, which showed that the acety| group was introduced into the cassava starch molecules and
improved paste transparency, solubility, swellingpower, and peak viscosity, with no effect on freeze-thaw stability.
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Fig.1 The degree of substitution of cassava starch acetate uncer
different electric field strengths

2.1.2 TE) A AL et ia) BUR R Tk

0.115 = 0kV/em
0.110 -o-3 kV/cm
0.105 F -4 kV/cm

0.100 -
0.095
0.090 -
0.085
0.080 -
0.075 -
0.070 L L J J L . ‘

2 4 6 8 10 12 14 16
ik e 35 7 R b BRI 5] / ms
2 FRIBNCIER BN EEREEE BV E (ZEETRE A
6%)

DS
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Table 2 Pasting properties of native and acetylated cassava starch

H s WIBEIC  HEAE/BU  MAMABU  AMIASEMBU  BIEBU  AMIASEEBU
JR R 68.140.3 25345.0 13244 41410 12444.0 2401
0 kv/em 64.640.4 260+44.6 14244.0 29425 1022.7 17405
2 kV/em 64.740.6 27643.7 15342.3 31421 11143.3 21410
3 kv/cm 64.640.4 269+4.4 15043.5 30426 10442.4 160.7
4 kVicm 64.540.4 26242.1 1454.6 33+1.4 10243.6 1540.8
5 kv/cm 64.340.5 27327 14843.7 32432 10545.0 21+.0
6 kVicm 64.740.3 263:43.2 142425 3145 10743.4 18+0.9
3ms 62.140.2 27242 14942.0 36428 10442.4 21+1.6
0 Ve 6 ms 64.240.2 26243.6 14448 29+.1 1024.5 2242
9 ms 64.340.4 2602.9 1454.0 3147 100+.8 1741
12 ms 64.640.3 26043.0 14224 2942.1 10243.5 17414
15 ms 64.540.4 26445.4 14445 29430 103+2.6 19411
3ms 63.420.1 27746.3 15342.7 32418 112438 22407
TR
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#ER
6 ms 63.8140.4 27445 14843.1 3327 11020 24425
3 kviem 9ms 63.340.2 269#4.9 14842.6 33408 104+2.2 2040.9
12 ms 64.640.3 269+2.4 150+4.0 3021 1044.4 16+1.2
15 ms 64.140.3 26743.5 1444 4 31+19 107+2.9 25+1.9
3ms 64.540.5 26915.1 14827 29+1.0 105+2.2 17430
6 ms 64.240.2 26744.6 14543 34221 10843.3 19221
4 kV/em 9ms 64.430.2 26243.9 1434.3 29417 10843.0 22417
12 ms 64.540.0 26245.2 14528 33440 102+2.8 1534.0
15 ms 63.440.3 26545.6 14541 34409 1004.2 14452
4% 65.240.1 25445 13742.6 33+13 10743.5 17+1.2
6% 64.340.4 260+2.9 1454.9 3124 100+2.6 174825
0 kV/cm 8% 63.640.2 26743.0 148+2.3 27+1.9 94430 16+2.0
10% 62.140.4 27249.8 151#4.7 271405 96+1.8 17433
12% 61.140.2 28449 15945 26412 99+1.0 22+15
4% 65.140.3 27382.6 15240.9 34+1.7 1214.3 24426
6% 63.340.2 269+2.2 14843.6 33426 104+2.8 20+2.3
3 kV/em 8% 63.140.4 29413.4 1694.4 32418 1044.5 2624
10% 61.740.3 29542.8 168+2.6 30423 106+2.4 21221
12% 6040.1 28440.9 15410.7 331405 10530.7 2707
4% 65.540.1 2524.7 13540.5 3345 10540.6 18+1.2
6% 64.440.4 26245 14324 29421 108#.9 22+1.4
4kviem 8% 63.740.2 26642.6 148+3.2 32429 99:+1.4 17418
10% 62.740.1 268+.7 151#4.9 27413 94+1.0 20+15
12% 64.740.2 24633.5 16242.2 2643.0 9321 17431
3 ?Ei % 725-732 .
[2] Perez-Gallardo A, Bello-Perez L A, Garcia-Almendarez B, et
38 3k A [F) ik o H 37 S5 A PR R 2 v R R B R al. Effect of structural characteristics of modified waxy corn
BERREEVE ¥, FEA BUREE B B Tl « 4551 starches on rheological properties, film-forming solutions,
b Fd R G N, SR AR s kb eI A and on water vapor permeability, solubility, and opacity of
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