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Abstract: Physicochemical properties of acetylated fractionated potato starches, prepared using acetic anhy-
dride, were investigated. 1) As levels of acetic anhydride increased, physicochemical properties of acctylated
fractionated potato starches changed as follows: (1) Content of acetyl group increased. (2) In distilled water,
RVA (Rapid Visco Analyser) characteristics parameters (pasting temperature, peak viscosity and breakdown)
and DSC (differential scanning calorimetry) characteristic parameters (onset, peak and conclusion tempera-
turcs of gelatinization, and enthalpy change of gelatinization) decreased, but solubility and swelling power in-
creased. (3) Viscoclastic parameters (storage modulus and loss madulus) of starch pastes prepared in distilled
water decreased, and their frequency-dependences were observed. Shear stresses of starch pastes at each
shear rate decreased, and the extent of thixeiropy decreased. (4) Syneresis of 4% starch pastes prepared in
0.1 M NaCl solution decreased. 2) The following differences in physicochemical properties were found among
acetylated fractionated potato starches (large, middle and small granules). (1) Acetyl group contents of small
granule starches were higher than those of middle and large granule starches. (2) Extent of decrease in RVA
peak viscosity measured in distilled water increased with decrease in the starch granule size. Solubility and
swelling power in distilled water increased with increase in the starch granule size. (3) In 0.1 M NaCl solution,
RVA peak viscosity of starch pastes of small and middle granules increased with the increase in levels of ace-
tic anhydride, and the extent of increase in the viscosity was markedly large for the small granule. (4) Solubil-
ity and swelling power in distilled water increased with the increase in the starch granule size. In 0.1 M NaCl
solution, with the increase in the starch granule size, solubility increased, but the swelling power decreased.
3) Concerning the cffect of 0.1 M NaCl solution on physicochemical properties of acetylated fractionated po-
tato starches, RVA peak viscosity, solubility and swelling power decreased greatly compared with those in dis-
tilled water.
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Table 1. Acetyl content (%) of acetylated fractionated potato

starches.
Acetic anhydride (%)

Fraction

0 L3 3.0 5.0
Parent 0 0.49 1.15 2.00
Large 0 0.60 1.14 201
Middle 0 0.62 1,14 2,07
Small 0 0.76 1.34 222
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Table 2. Pasting properties of acetylated fractionated potato starches obtained from RVA viscograms.

Acetic Pasting temperature (°C) Peak viscosity (mP-s) Breakdown (mP-s) Setback (mP+s})
Fraction anhydride . in0.lMm , in 0.1 M , in0.1M , in 0.1m
(%) 10 water NaCl 1n water NaCl 1n water NaCl 1n water NaCl
Parent 0 71.0 74.6 3680 585 2404 21 127 280
1.5 mnz2 72.2 3338 582 2186 16 199 293
30 69.4 71.0 3076 578 1947 20 267 290
50 68.6 69.9 2053 578 1830 40 259 284
Large 4] 70.6 73.4 3813 562 2556 15 196 289
13 69.4 1.8 3641 561 2511 15 219 297
30 68.7 7L.0 3508 543 2430 23 237 283
50 67.9 70.1 3396 545 2274 35 274 280
Middle 0 710 74.3 3232 742 1706 121 106 214
L5 71.0 727 2697 720 1355 98 120 227
30 69.9 71.1 2748 729 1482 131 199 230
50 67.8 69.5 2780 769 1442 162 263 244
Small 0 70.2 T34 3045 787 1453 150 124 205
15 69.4 71.8 2786 849 1371 206 156 203
30 67.8 69.4 2681 896 1370 274 124 200
67.8 2667 942 1408 344 197 193

50 66.3
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Table 3. Thermal properties of acetylated fractionated potato starches obtained rom DSC thermograms.

Acetic To (°C) Ty (C) T (C) AH (I/g)
Fraction anhydride . in 0.1 M . in0.1M . in0.1M . in0.1Mm
(%) 10 water NaCli i water NaCl m water NaCl 10 waler NaCl
Parent 0 60.9- 2.5 652 66.6 77.3 77.7 12.8 124
15 39.6 60.6 639 63.1 77.2 773 12.5 12.1
3.0 583 59.5 626 63.6 769 770 123 12.0
5.0 56.0 51.0 60.8 618 76.4 76.7 11.9 114
Large 0 60.8 62.3 63.1 66.5 78.1 783 138 3.6
15 593 60.4 63.6 64.8 777 78.1 13.3 13.0
3.0 574 58.9 62.1 63.3 76.6 77.1 12.8 125
30 356 57.0 60.5 61.7 75.% 76.1 12.3 11.6
Middle 0 609 62.2 65.7 67.2 77.8 78.3 13.0 125
1.5 587 603 63.9 63.3 76.9 778 12.3 12.0
3.0 578 59.2 62.7 64.1 75.8 76.7 12.0 11.6
5.0 55.5 56.3 60.5 61.7 752 75.9 11.7 11.1
Small 0 50.8 61.7 64.3 66.2 76.7 77.5 11.6 1.2
15 58.1 60.1 62.6 644 75.6 76.9 1.0 10.7
3.0 363 38.0 60.9 62.5 74.1 75.1 10.5 104
5.0 342 559 58.8 60.2 73.1 738 10.3 102

Table 4. Solubility and swelling power of acetylated fractionated
potato starches.

Acetic Solubility (%) Swelling power
Fraction anh(ytglde in water ml\% (1:,[M in water ml\?z; (l:lh !
Parent 0 320 12.0 144.7 274
1.5 40.2 14.1 1734 309
30 41.5 14.7 184.8 34.6
5.0 44.3 173 216.1 38.1
Large 0 28.2 11.5 141.0 252
1.5 331 134 1599 30.1
30 334 152 182.0 335
50 36.8 153 220.3 37.2
Middle 0 269 6.3 108.0 284
1.5 26.0 8.0 1186 313
3.0 28.7 835 136.5 412
5.0 30.1 9.1 180.6 46.7
Smatl 0 233 3.0 105.2 28.6
1.5 21.8 6.0 107.8 328
30 25.7 7.1 127.7 424
5.0 272 7.6 1624 497
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Table 5. Syneresis of acetylated fractionated potato starch pastes
prepared in 0.1 M NaCl solution and stored at 4°C for 1

week.
Acetic anhydride (%)
Fraction
0 1.5 3.0 5.0

Parent 259 0 0 1]
Large 24.7 0 0 0
Middle 35.2 94 0 0
Small 429 8.2 0 0

Acetic anhylride
T =0 R A LA Tt 13N
n —E— A =l PG e eam S e S

] H 1 3 4
Frequency [rad/s) '
Frequency dependence of storage modulus (G7) and loss
modulus (G Y of acetylated small granule starch pastes pre-
pared in distilled water.
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Fig. 2. Frequency dependence of storage modulus (G”) and loss

modulus (G™) of acetylated fractionated potato starch
pastes prepared in distilled water (acetic anhydride 5.0%).
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Fig. 3. Efifect of acetic anhydride level on flow properties of ace-

tylated small granule starch pastes prepared in distilled
water.

Table 6. Hysteresis loop area of acetylated fractionated potato
starches in distilled water.

Hysteresis loop area (W/m'")

Fraction
0 1.5 3.0 50
Parent 541 441 420 416
Large 730 325 303 320
Middle 1140 580 496 338
Small 1193 908 762 593
160 -
Grannlc size 4,"
130 e Soul v Middle == Large f, ;,;;f;;‘,-.r
e
- . 4 __,S'-ba /
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£ a0 T
E ,-“iz/
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T T ¥ T 1
b 20 i 6t 50 100

Slhear rate [s]

Fig. 4. Effect of granule size on flow properties of acetylated frac-
tionated potato starch pastes prepared in distilled water
(acetic anhydride 5.0%).
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