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Abstract: Wheat starch was mixed with xanthan gum and guar gum at different mixing ratios, and detection of water syneresis rate,
differential scanning calorimetry (DSC), and scanning electron microscopy (SEM) were performed to study the effects of hydrocolloids (xanthan
gum and guar gum) on the freeze-thaw stability of wheat starch after five freeze-thaw cycles. The results showed that the water syneresis rate of
the wheat starch was enhanced with increasing freeze-thaw .cycle number; xanthan gum and guar gum significantly decreased the water
syneresis rate, thus inhibiting wheat starch aging during the freeze-thaw process. Additionally, the improvements in freeze-thaw stability were
more significant with increasing hydrocolloid concentrations. After five wheat starch freeze-thaw cycles, a large number of holes were formed in
the starch gum matrix, and some discontinuous silk- and fiber-like structures were formed, with a thin substrate. With the addition of
hydrocolloids, the apparent structure of wheat starch changed: the number of holes decreased, the starch substrate was thickened, and a
sheet-like network structure was formed. Therefore; both xanthan gum and guar gum can improve the freeze-thaw stability of wheat starch and
the improvements from via hydracolloids addition are concentration-dependent.
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Fig.1 Effect of xanthan gum on the-water syneresis rate of
wheat starch blends after five freeze-thaw cycles
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Fig.2 Effect of guar gum on the water syneresis rate of wheat
starch blends after five freeze-thaw cycles
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Table 1 Determination of the aging rate of wheat
starch/xanthan.gum-blends:and wheat starch/guar gum blends
after five freeze-thaw cycles

e A B Ak AH,/(JIg) ZAE
AH./(J/g) (A& 5 %) R(AH,/AH,)

WS 6.0320.24 3.2620.17 0.5420.02
WS+1%XG 5.6640.39 2.6020.10 0.4640.02
WS+3%XG  5.6840.27 2.3320.11 0.4120.01
WS+5%XG  5.6540.28 2.0920.07 0.3740.01
WS+1%GG  6.0140.13 2.6530.10 0.4440.01
WS+3%GG  5.8740.09 2.6410.13 0.4540.02
WS+5%GG  5.8240.15 2.0416.09 0.3540.01
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Fig.3 SEM image of wheat starch after five freeze-thaw cycles
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Fig.4 SEM image of wheat starch/5% xanthan gum blend after
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five freeze-thaw cycles
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Fig.5 SEM'image of wheat starch/5% guar gum blend after five
freeze-thaw cycles
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