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Abstract: Inthis study, the effects of sugar alcohok (erythritol, xylitol, maltitol) at different concentrations (sorghum starch/sugar alcohol
ratios of 1:1, 1:2, 15, m/m, respectively) on the characteristics and gel structure of sorghum starch were studied using rapid visco Analyzer
(RVA), texture profile analyzer (TPA), differential scanning calorimetry (DSC), and-scanning electron micrascopy (SEM). As compared to the
original sorghum starch, with increasing sugar alcohol (erythrose, xylitol, maltitol) content, the degree of sorghum starch swelling decreased,
especially a 75 ‘C,85 C, and 95 C. RVA measurements revealed that peak viscosity and breakdown values of sorghum starch decreased with
increasing sugar alcohol contents, while the gelatinization temperature of sorghum starch increased. The hardness of sorghum starch gel
increased with increasing the addition-amount of ‘'sugar alcohol. DSC measurements showed that the gelatinization onset temperature, peak
gelatinization temperature, gelatinization termination temperature, and enthalpy change of sorghum starch increased with increasing sugar
alcohol contents. The SEM photographs indicated thatthe microstructure of sorghum starch with sugar alcohol was more compact.
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Table 1 The effects of erythritol, xylitol, and maltitol on the gelatinization properties of sorghum starch

# S MR EIC M4 (RVU)  AE4EE(RW) ®&A4EZ(RW)  RRME(RVU) @A (RVU)

Ss 75.2520.00"  374.1230.47% 125.840.26' 270.0040.16"  248.2840.21°  144.1740.42°
SSEry=1:1 76.6020.51° 384.1140.18%°  125.6240.52"  249.6740.16"  258.5020.33°  124.06+0.36°
SS:Ery=1:2 78.59#0.04° 370.2140.04*  137.500.539  278.380.57°  232.71#0.57%*  140.89+1.10°
SS:Ery=15 84.1530.24°  284.4140.78° 158.6240.39¢  255.94#0.25¢  125.8040.39° 97.3320.64"
SS:Xyl=1:1 76.9140.02°  388.2340.35° 133.0540.35"  271.0540.417  255.1840.70°  138.0020.06'
SS:Xyl=1:2  78.1120.33¢  332.9320.71% 148.7740.30° 306.17+1.02°  234.1620.42°  157.4020.72°
SS:Xyl=1:5 85.0240.18°  301.90+40.63° 190.8540.70°  288.9040.63"  111.0540.07° 98.05+1.33"
SS:Mal=1:1 77.2240.49° 387.1740.71*  143.3840.57"  292.0640.86°  243.7941.27°  148.6840.29°
SS:Mal=1:2 81.5640.47° 376.3220.78%°  160.1140.33° 332.0140.47°  216.2140.45®°  171.90+0.81
SS:Mal=1:5 88.9020.78%  293.060.71° 214.2741.00°  278.17#0.55°  78.8040.29° 63.9140.45
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Table 2 The effects of erythritol, xylitol, and maltitol on the

textural properties of sorghum starch gel

A Y idled RIRA

ss 126.2240.33" 0.9620.00° 0.78+0.00°
SS: Ery =1:1  129.33+0.61" 0.95#0.00° 0.77+40.00°
SS: Ery =1:2  132.4840.70' . 0.9520.00° 0.7520.00"
SS: Ery =1:5 186.08#0.55° 0.90+40.01° 0.68+0.00

SS: Xyl=1:1 /130.8920.61° 0.9530.00° 0.76+0.00°
SS: Xyl=1:2 142.19#1.71° 0.9540.67 0.7540.02%
SS: Xyl=1:5 201.0740.55° 0.91+40.01° 0.67+0.00
SS: Mal=1:1 132.0020.90F 0.9530.00° 0.7420.00
SS: Mal=1:2 158.9140.09° 0.9530.01° 0.7140.00°
SS: Mal=15 229.2140.36® 0.9530.00° 0.65+0.00°
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Fig.2 The effects of erythritol, xylitol, and maltitol on the
thermal characteristics of sorghum starch
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Table 3 The effects of erythritol, xylitol, and maltitol on the thermal characteristics of sorghum starch

2014, Vol.30, No.10

# s To/C Tp/C Tc/C Tc-To/C AH/(J/g)

ss 64.6040.11° 69.4240.08° 74.2640.10° 9.6640.12° 9.0230.26°
SS:Ery =1:1  71.4040.28 76.3040.21" 80.5040.28" 9.1040.57°  12.8240.47°
SSEry =12 75.1040.08° 80.7020.14° 85.1040.4 10.002042* 13.8640.86°
SSXyl=1:1 72.3140.268 77.5340.2° 82.0440.38 09.7340.45" 11.1740.62
SSIXyl=12  77.3320.02° 82.6240.11° 87.1040.18° 9.7740.42° 12.87+40.54°
SSMal=1:1  74.6020.17° 79.60+0.25" 83.5020.18 8.9020.61" 10.1020.37
SS:Mal=1:2  81.2020.03 86.0040.00° 90.7020.08 9.5020.08° 10.520.16°
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Fig.3 The effects of erythritol, xylitol, and maltitol on the
microstructure of sorghum starch gel
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