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Effect of heat moisture treatment on ultra-high pressure induced pasting
process of potato starch
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ABSTRACT: Objective To research the effect of heat moisture treatment on the ultra-high pressure induced pasting
of potato starch. Methods The samples treated for different heat moisture treatment time were subjected by ultra-high
pressure treatment with different pressures. The granular morphology, crystalline structure and thermal characteristics of
potato starches were analyzed by polarizing microscope, X-ray diffraction, differential scanning calorimetry and rapid
viscosity analysis. Results The relative crystallinity, gelatinization enthalpy and gelatinization temperature of potato
starch increased during heat moisture treatment. At the same time, by changing the internal structure of the starch
granules, the water absorption of the starch molecules was lowered, which led to the deterioration of the swelling
property of the starch, the viscosity was lowered, and the viscosity curve was changed from the A type to the D type.
Regardless of damp heat or not, the relative crystallinity and gelatinization enthalpy of starch decreased during the
ultra-high pressure treatment of 400-600 MPa. However, compared with the native starch, the degree of reduction in

the relative degree of crystallinity and gelatinization enthalpy decreased for the heat moisture treated starches.
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Conclusion When the moisture content for potato starch is 30% (m:m), the heat moisture treatment at 90 °C for the

treated time ranged from 5-15 h leads to the denser internal structure of potato starch granules, increases their

pressure resistance and delays the ultra-high pressure induced pasting process.

KEY WORDS: potato starch; ultra-high pressure induced pasting; heat moisture treatment
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Fig.1 Optical micrographs of potato starch granules treated under different heat moisture-ultra high pressure conditions
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Fig.2 Polarized micrograph of potato starch granules treated under different heat moisture-ultra high pressure conditions
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Table 1 Relative crystallinity of potato starch treated under
different heat moisture-ultra high pressure conditions(%)
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Fig.3 X-ray diffraction curves of potato starch treated under different heat moisture-ultra high pressure conditions
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Table 2 DSC parameters of potato starch treated under
different heat moisture-ultra high pressure conditions

FE AR MEERE ZAbEE OBk
To/°C Tp/°C Tc/°’C A HI(/g)

NP 58.1£0.6% 61.8+0.3'  67.8+1.17 19.2+0.3°
NP-HP400 57.840.2°  62.0+1.3"  77.4+0.3%¢ 14.5+0.6%
NP-HP500 58.2+1.1%  62.5+0.7°  75.0£0.5% 13.0+0.28
NP-HP600 59.0+0.3¢  64.1£0.2" 79.8£0.6® 7.5+0.5"
HMT5 60.6+£0.2°  68.2+0.7" 79.1+0.2"* 21.4+0.3
HMT5-HP400  60.7+0.1% 67.1£0.1°%" 78.5+0.7%° 17.2+0.2¢
HMT5-HP500  60.7+0.2%  66.3+0.1°®  74.5+1.6° 15.5+0.3°
HMT5-HP600  61.3+0.3%  65.9+0.48 77.7+2.6" 14.2+0.3f
HMT10 62.0£0.1°°  69.0+0.4*  81.0+2.0° 22.2+1.3°
HMTI10-HP 400 62.0£0.3®° 68.0£0.8° 77.0£1.1°¢ 19.2+1.1°
HMTI10-HP 500 61.2+0.3* 67.7£0.4**¢ 78.0+1.1* 18.1+0.1%
HMTI10-HP 600 61.0£0.9% 65.9+0.7¢  80.6+1.6" 15.5+0.5°
HMT15 61.9+0.2 68.5+1.2%®  81.1+0.4* 25.1+0.8"
HMTI15-HP 400 62.7+2.1° 67.4+0.2%% 77.0+1.0 22.3+0.3
HMTI15-HP 500 61.1£0.0* 66.7+0.7%"% 77.1+1.1°Y 19.2+0.6°
HMTI15-HP 600 60.7+0.5% 66.1+0.0f* 78.5+2.6" 17.6 +1.7¢

T SIS 5B AR 22 5tk 8.3 (P<0.05).
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Fig.4  RVA curves of potato starch treated under different heat moisture-ultra high pressure conditions
R3 ATREIEH-EBSERGLEEDSLETEH RVA BHZESFEE
Table 3 RVA curve eigenvalue of potato starch treated under different heat moisture-ultra high pressure conditions
FE b VA {EL K B /cP AHERS EE /cP TV /P M B /cP 8] A= i /cP R /°C
NP 5014 1951 3063 2396 445 67.00
NP-HP400 4282 1766 2516 2195 429 66.90
NP-HP500 4083 1760 2323 2161 401 67.80
NP-HP600 3079 1963 1116 2488 525 68.60
HMTS 3023 2893 130 3530 633 73.45
HMTS5-HP400 2820 2623 197 3204 581 73.50
HMTS5-HP500 2727 2580 147 3121 541 72.75
HMTS-HP600 3126 2663 463 3125 462 71.85
HMTI10 - - - 4232 - 75.90
HMT10-HP 400 3247 3235 12 4115 880 75.20
HMT10-HP 500 2830 2782 48 3809 1027 73.50
HMT10-HP 600 3174 3092 82 3925 833 73.55
HMTI15 - - - 3848 - 75.15
HMT15-HP 400 3012 2981 31 3690 689 74.35
HMT15-HP 500 2940 2887 53 3501 614 72.60
HMT15-HP 600 3388 3073 315 3558 485 71.85
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