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1. High Hydrostatic Pressure
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Fig 1 Flow chart of the implemented procedure
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2. Liquifaction
3. Saccharification
4. Bacillus Licheniformis
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Fig 2 Scanning electron micrographs of CS (corn starch), CE (hydrolyzed corn starch), HP300 (high pressure
300MP), HP600 (high pressure 600MP) HP300E (hydrolyzed high pressure 300MP), HP600OE (hydrolyzed high
pressure 600MP).
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Fig 4 X-ray diffraction patterns of CS (corn starch),
CE (hydrolyzed corn starch), HP300 (high pressure
300MP), HP600 (high pressure 600MP) HP300E
(hydrolyzed high pressure 300MP), HP600E
(hydrolyzed high pressure 600MP).
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Fig 3 Degree of hydrolysis in CE (hydrolyzed corn

starch), HP300E (hydrolyzed high pressure 300MP

starch), HP60OE (hydrolyzed high pressure 600MP
starch).
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Table 1 Thermal properties ofCS (corn starch), CE (hydrolyzed corn starch), HP300 (high pressure
300MP), HP600 (high pressure 600MP) HP300E (hydrolyzed high pressure 300MP), HP600E
(hydrolyzed high pressure 600MP).

AHgel (j/g) T(°C) »(°C) T,(°C)
15.4+0.3a 79.6+ 0.4a 76.4+ 0.2a 72.4+0.4a **CS
14.1£0.2b 78.4 £ 0.5b 74.2+ 0.3b 71.2+0.3b CE
14.5+£ 0.2b 76.5+£0.3¢c 73.6+ 0.4c 70.2+ 0.3¢ HP300
13.6+0.3¢ 75.9+0.3d 73.8+ 0.3¢c 69.6+ 0.4c HP600
12.3+0.4d 75.2+ 0.6d 72.5+ 0.5d 68.6+ 0.2d HP300E
11.4+0.2¢ 74.1+£ 0.4¢ 71.8+ 0.6¢ 67.8£0.3¢ HP600OE

**Within the same row, the mean values with different small letters are significantly different (P < 0.05). Within
the same column, the mean values with different capital letters are significantly different (P < 0.05).
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The high-pressure process is a novel non-thermal technology by which
food is subjected to a pressure of 100-600 MPa.In this research, the
effect of bacterial alpha-amylase on the degree of hydrolysis,
crystallinity, morphological and thermal characteristics of natural corn
starch before and after high pressure processing(300 and 600 Mpa) was
investigated. The results showed that with increasing pressure, the
effects of processing on the physicochemical and thermal properties of
starch were increased. Also, starches treated with high pressure process
were more sensitive to enzymatic hydrolysis. The results of SEM
analysis showed that the starches treated with a pressure equal to 600
MPa had the highest porosity, indentation and roughness on the surface
of the starch granules and showed the highest sensitivity to enzymatic
hydrolysis. The amount of crystallinity in the starches treated with high
pressure and enzyme was lower than the natural starch sample due to the
destruction of the starch crystal structure. The results of the thermal
characteristics of starches showed that with the increase of the applied
pressure, the parameters of To, Tp, Tc and enthalpy were significantly
decreased.The high- pressure processing can create favorable physical
modifications on the starch, and because of these modifications, a lower
amount of alpha-amylase can be used for starch hydrolysis.
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