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Structure and properties of acetylated corn starch prepared
under ultra high pressure (UHP)
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Abstract; The acetylated starches from corn were prepared under
ultra high pressure (UHP) by acetic anhydride as reaction reagent.
and NaCl as the reaction medium. The structure and properties of
acetylated starches were analyzed by using light microscope, X-ray
diffractometer and rapid viscosity analyzer. The results indicated that
the granular acetylated starch showed a similar crystallite structure
as that of native starch. In addition, the acetylated starches were ge-
latinized when treated at 600 MPa and the structure of starch
granules was gradually destroyed, whereas the crystal structure was
transformed from the A-type crystallite to the V-type crystallite.
However the gelatinization negatively affected the degree of substitu-
tion of acetylated starch. The appropriate amount of NaCl favored the

maintenance of starch granular structure under UHP, which would
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effectively increase the degree of substitution of acetylated starch.
The degree of substitution and peak viscosity of acetylated starch
reached the highest value (0.090 and 400.00 cP, respectively) when
corn starch was treated at 400 MPa with the concentration of the so-
lution at 1.0% and the amount of acetic anhydride at 2.0%.
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Figure 1 Effect of degree of substitution of acetylated starch

under ultra high pressure (UHP)
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Figure 2 Effect of pressure on morphology of acetylated

starch granules
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Figure 4 Rapid visco analyser patterns of acetylated starch

under different pressure before and after treatment
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Table 2 Effect of NaCl concentration on specific value of viscosity curve for acetylated starch
NaCl ¥ B/ LR JEJ1/ WEERERE /) WERRE/ W/ BRAFE/ FAME/ EENE/ ERE/

% fni/ % MPa cP cP cP cP cP min C
0.0 0.0 0.1 439.00 358.00 81.00 391.00 33.00 6.00 94.40
0.0 2.0 400.0 348.00 305.00 43.00 327.00 22.00 6.13 95.30
0.5 2.0 400.0 368.00 321.00 47.00 352.00 31.00 6.00 94.40
1.0 2.0 400.0 400.00 347.00 53.00 385.00 38.00 5.93 93.65
2.5 2.0 400.0 376.00 321.00 55.00 353.00 32.00 6.00 93.55
5.0 2.0 400.0 347.00 301.00 46.00 329.00 28.00 6.07 94.45
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Table 3 Effect of the amount of acetic anhydrided on specific value of viscosity curve for acetylated starch
NaCl ¥ £ / LR TS EJ1/ VEMHER RS/ WMEFRE/ W/ BAFE/ BAE/ VR MR/
% /% MPa cP P cP cP cP min C
0.0 0.0 0.1 439.00 358.00 81.00 391.00 33.00 6.00 94.40
1.0 0.5 400.0 392.00 338.00 54.00 368.00 30.00 6.13 94.45
1.0 1.0 400.0 372.00 321.00 51.00 349.00 28.00 6.20 94.40
1.0 2.0 400.0 400.00 347.00 53.00 385.00 38.00 5.93 93.65
1.0 3.0 400.0 383.00 327.00 56.00 366.00 38.00 6.00 93.65
1.0 4.0 400.0 370.00 316.00 54.00 353.00 37.00 6.00 94.45
k4 ENNEBRETHFESTSENZMW
Table 4 Effect of pressure on specific value of viscosity curve for acetylated starch
NaCl ¥ fz / LIRS JEJ31/ VEEZEERE ) WMERE/  WWE/ BARE/ PAME/ WENE/ 8RR/
% I/ % MPa cP cP cP cP cP min T
0.0 0.0 0.1 439.00 358.00 81.00 391.00 33.00 6.00 94.40
1.0 2.0 200.0 375.00 327.00 48.00 370.00 43.00 5.87 93.60
1.0 2.0 300.0 377.00 326.00 51.00 365.00 39.00 5.87 93.65
1.0 2.0 400.0 400.00 347.00 53.00 385.00 38.00 5.93 93.65
1.0 2.0 500.0 343.00 290.00 53.00 320.00 30.00 5.93 94.40
1.0 2.0 600.0 76.00 73.00 3.00 85.00 12.00 6.53 —
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