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Abstract: To improve the processing characteristics and product quality of maize starch (MS), the effects of the combinations of xanthan
gum (XG) and three types of fatty acids with different chain lengths (myristic acid (MA), palmitic acid (PA), and stearic acid (SA)) on the
pasting properties, rheological properties, gelling properties, thermal properties, and gel microstructure of MS were investigated. Rapid Visco
Analysis (RVA) results showed that the peak viscosity and the final viscosity of MS paste supplemented with the XG-PA and XG-SA
combinations increased by 123 to 131 mPa-s and 64 to 94 mPa-s, respectively, and the setback values were reduced by 16 to 18 mPa-s. By
contrast, the viscosity of MS paste supplemented with the XG-MA combination was reduced, and the setback value increased. Static rheological
test results show that MS supplemented with the combinations of XG and the three types of fatty acids with different chain lengths exhibited
non-Newtonian shear thinning behavior (rheological behavior index n < 1). Dynamic rheological test results showed that the storage modulus G’
and loss modulus G” of MS supplemented with the XG-PA and XG-SA combinations increased, indicating that adding these two combinations
can improve the viscoelasticity of MS; however, the G’ and G” values of MS supplemented with the XG-MA combination decreased. The gel
hardness of MS supplemented with the combinations of XG and the three types of fatty acids with different chain lengths was reduced by 65 to
77 g. Differential scanning calorimetry (DSC) results showed an endothermic peak at 89 to 110 °C, indicating the formation of amylose-fatty
acid complexes in MS with the combinations of XG and fatty acids. Scanning electron microscopy (SEM) results showed that the MS gel
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network structure had become more fractured and showed a lot of fragmented structures, indicating that the gel structure of MS supplemented

with the combinations of XG and fatty acids was weakened.
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Table 1 List of abbreviations of samples name

ERZAF G R At YRk iE
A (RifAw) MS
%R (xanthan) MS-XG
P 2 78 (myristic acid) MS-MA
FREAR SRR AL MS-XG-MA

AzAR8R (palmitic acid) MS-PA

BB RFAZAEBR 205 MS-XG-PA
2 g8 (stearic acid) MS-SA
F B Ao AP G BR 40 A MS-XG-SA
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Fig.1 Pasting curves of MS with the addition of the
combination of XG and fatty acid
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Table 2 Pasting parameters of MS with addition of the combination of XG and fatty acid

A S MEAE A /(mPa-s) AR fBAE/(mPav-s) R ZHE B/ (mPax-s) = 4 {&/(mPa-s) WILiR Z/°C
MS 1300+6° 151+48° 1200+5¢ 51+4° 85.35+0.11°
MS-XG 1435+13° 128+6' 1345477 38+3% 82.40+0.07°
MS-MA 1217+15° 288+12° 1032+10" 103+7° 86.05+0.18
MS-XG-MA 1295+14° 246+9° 1183+11° 134+6° 83.65+0.12¢
MS-PA 1260+5° 174+6° 1126479 40+1° 85.90+0.08"
MS-XG-PA 1423+7° 193+8° 1264+8° 3343° 82.65+0.11°
MS-SA 1281+6" 173+9¢ 1147+7" 39+2¢ 85.35+0.05°
MS-XG-SA 143145° 289+13° 1294+6° 3542% 82.50+0.07°

E: AR EFHEERTRE AL FNEF, p<0.05

BN 3 PR R EEK AR S, Tk R
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Table 3 Flow property parameters obtained by power-law

model fitting

S Ki/(Pa-s) n R?
MS 13.9940.89°  0.14#0.02°  0.992
MS-XG 16.77#0.79°  0.1920.02°  0.989
MS-MA 346+0.22"  0.33#0.01°  0.995
MS-XG-MA 7.92#056°  0.28+0.03°  0.996
MS-PA 13.63£0.10°  0.13+0.01°  0.994
MS-XG-PA 14.45+0.45°  021+0.03°  0.991
MS-SA 13.86+0.12°  0.13#0.01°  0.992
MS-XG-SA 14.93+0.35°  0.19+0.02°  0.993
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Table 4 The thermal properties of MS with the addition of the combination of XG and fatty acid

=4 1 1
Tod/C Tp/C Ta/C AH,/(J/g) Tol C TplC TolC AH,/(Jg)
MS - -
MS-XG - - - - -
MS-MA  50.79+1.34° 5299+0.70° 56.04+0.36" 0.72+0.02° 80.89+0.86° 94.18+1.41° 99.88+1.88°  1.14+0.07°
MS-XG-MA 50.81+0.97° 53.19+1.32° 5554+0.80° 0.91+0.02 91.75+1.42%  96.13+0.77° 102.97+1.58™ 1.02+0.02°
MS-PA  5585+0.55" 57.73+1.02" 60.28+1.12° 0.97+0.03° 90.98+0.44%  97.3240.78" 105.12+1.09% 0.87+0.01°
MS-XG-PA 5572+0.83° 5859+1.31° 62.87+1.46® 1.11+0.02° 94.60+0.79"™ 100.77+0.69% 106.9740.28® 0.77+0.02°
MS-SA  5845+0.44% 62.10+1.76° 65.96+0.66° 1.25+0.06" 95.264+1.66 103.1742.11° 109.71+156  0.65+0.02°
MS-SA-XG 57.72+1.30° 61.82+0.77° 6591+1.45  1.36+0.03" 96.01+1.04° 100.94+1.18% 108.37+0.77°  0.45+0.03°
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Fig.5 The microstructure of MS with the addition of the

combination of XG and fatty acid
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