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Study on the pasting, rheological and gelatinization properties

of sweet potato/corn starch blend
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Abstract: This research studied the characteristics of paste, rhe-
ology and gelatinization of sweet potato/maize starch mixtures in
different proportions(0 : 1003 25 : 75; 50 : 50; 75 : 25; 100 :
0). The pasting results showed that the pasting temperature of
corn starch (77.7 °C) was higher than that of sweet potato starch
(73.2 °C), and the peak viscosity of sweet potato starch
(513 BU) was greater than that of corn starch (281 BU); The
breakdown and setback were in between two kinds of starch. The
dynamic frequency scanning tests showed that the elastic modulus
of corn starch was about four times as that of sweet potato

starch, and the modulus of mixed starch was between that of a
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single variety. The steady-state rheological curve showed that all
the tested samples conformed to the Herschel-Bulkley model and
were non-newtonian fluids with shear dilute behavior; Comparing
with single starch, thixotropy and pseudoplastic of sweet potato/
corn starch mixture increased; The anti-shear ability of starch gel
of sweet potato/maize mixture was lower than that of corn
starch. Results of differential scanning calorimetry ( DSC)
indicated that corn starch had higher gelatinization temperature
and enthalpy value than the others.

Keywords: sweet potato starch; corn starch; gelatinization; rhe-

ology; DSC
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Figure 1 Brabander curve of sweet potato/corn mixture
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Table 1 Characteristic parameters of brabander gelatinization of sweet potato/corn mixture
FE il WIALIR B/ C W8 % B/ BU HEZEE/BU & {HFE/BU Jii (e / BU [l 4E 5 /BU
100 : 0 73.24+0.36¢ 513.0048.00* 342.33415.04* 515.6747.022 169.67+5.51° 173.3343.794
75125 73.840.10¢ 419.67+11.01"  306.0021.28*> 487.67+7.02" 109.67+3.06° 190.3341.53¢
50 1 50 74.4+0.25P 377.67+8.08¢ 284.00413.45P  488.0049.00" 91.00+2.00¢ 211.004+10.58
25175 74.94+0.05P 326.001+6.25¢ 254.33415.82¢0  468.3342.08¢ 74.3343.79¢ 224.3343.05%
0:100 77.74+0.212 281.33+6.51¢ 220.334+19.014 442.67+5.69¢ 58.0022.65¢  202.00+4.36%

T B NG FREFROR 28 5 8.3 (P<C0.05)
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Figure 2 Peak viscosity of sweet potato/corn mixture
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Table 2 Parameters for sweet potato/corn starch mixture in different proportions

. fil 5 L/ PE R K /(Pa~ ) WA 5 7 et R A R
" (Pa+s 1) F474 Tiigk FA7k TA7 4 Fifgk  Tiis
100 : 0 7 091.85+32.034 19.59+0.534 12.2240.11¢ 0.5140.01° 0.5240.02° 0.999 5 0.999 9
75 .25 55 867.94461.21* 150.71£1.78¢* 39.97+£7.84» 0.2940.01¢ 0.5140.01% 0.994 3 0.998 0
50 1 50 47 146.00£130.49¢ 102.55+1.42¢ 38.4840.23" 0.3440.02¢ 0.47+0.02" 0.984 1 0.997 2
25 .75 52 295.714+80.27"  123.7242.45" 34.30£0.46¢ 0.3340.02¢ 0.5240.01% 0.995 1 0.996 5
0:100 457.57+6.68¢ 7.14£0.03¢ 8.5940.09¢ 0.4440.04" 0.4240.02¢ 0.999 4 0.999 9
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Figure 5

Thixotropy of sweet potato/corn mixture in

different proportions
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Figure 6 Restoration of mixed shear struture of sweet

potato/corn starch in different proportion
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Table 3 Restoration of mixed shear struture of sweet
potato/corn starch in different proportion

. BB EE BRI BB/

" (Pa-s) (Pa-s)  H—WEB/%

100 0 84.66+0.314 51.94+0.464 61.4540.08¢

75125 165.3144.59> 116.14+1.12* 68.5940.01°

50 050 135.924+4.53¢ 84.4240.45¢ 59.624-0.054

25075 175.59+4.23* 105.54+0.45" 59.60+0.034

0:100 22.5641.48¢ 21.9840.06¢ 96.5540.06%

T RS RNG 5B R OR 2% 5 2 (P<<0.05)
TR L PIA L RAE SRR, WA T T, 2% %58
o ZLBVE R MBI AL RS AN T R OR TE R B 5 S0k (24 —
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Table 4 Characteristic parameters of DSC gelatinization of sweet potato/maize starch mixture in different proportions

FE i HIEEAH/(Jg D IR To/C WEEWRE Tr/C LR Te/C
100 : 0 10.5040.05¢ 55.3740.03¢ 73.0740.03° 83.45+0.04"
7525 10.9540.034 60.18+0.174 71.66+0.10° 84.29+0.05°
50 : 50 11.2540.06¢ 63.0740.02¢ 71.1840.02¢ 79.1440.13¢
25175 11.7540.05" 66.084+0.07" 71.1140.02¢ 76.63+0.444
0:100 12.22+0.03% 66.3140.06* 71.624+0.02" 76.73+0.04¢
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