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Processing Properties of Starch from Quercus variabilis Bl. Acorn
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Abstract: Commercially available potato starch, sweet potato starch, mung bean starch, and corn starch were used as controls to
investigate the granule morphology, amylose and amylopectin content, gelatinization property, freeze-thaw stability, and gel texture of the starch
obtained from Quercus variabilis Bl. acorn grown in the Qinba mountain area. .- These properties were investigated by scanning electron
microscopy (SEM), Rapid Visco Analyzer (RVA), and texture profile analysis (TPA). The results showed that the granules of Quercus variabilis
BI. acorn starches were kidney-, triangular-, oval-, and sphere-shaped, respectively, with an average particle size of 9.4 um, which is smaller than
that of the control starches. The gelatinization temperature‘of the acorn'starch was 71.23 ‘C and the viscosity of gelatinized acorn starch was
higher than that of corn starch and lower than that of potato, mung bean, or sweet potato starches. The hot-paste stability of acorn starch was
higher than that of sweet potato, mung bean, or potato starches, and lower than that of corn starch. The retrogradation rate of acorn starch was
higher than that of potato, corn, and sweet potato starches, and lower than that of mung bean starch. The freeze-thaw stability of acorn starch
paste was higher than that of potato starch and lowerthan that of mung bean, corn, or sweet potato starches. At the same starch concentration, the
hardness, gumminess, and chewiness of the acorn starch gel were lower than those of mung bean starch and higher than those of corn, potato,
and sweet potato starches. The springiness of the acorn starch gel was higher than that of potato starch, lower than that of sweet potato starch,
and the same.as that of corn and mung bean starches. The cohesiveness and resilience of acorn starch gel were higher than those of control
starchess Therefore, the starch from, Quercus variabilis Bl. corn is suitable to be used as auxiliary material for quality improvement in
starch-based. gel foods including-noodles, vermicelli, glass noodles, and jelly, and as a stabilizer in sugar and baking industry. This starch,
however, is not suitable for frozen foods.
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Table 1 Particle size of starches
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Table 5 Textural properties of the starch gels

TPA Akt RIFFE 8% 10% 12% 14% 16%
T 159.673.80% 178.8147.71° 234.12421.30° 350.525.68" 529.95426.67"
L 52.8742.88" 75.9242.19° 102.4842.66" 122.9743.92° 180.13411.18"
g a3 20.61.80° 26.0441.71° 34.2840.90° 37.8340.60° 50.3840.36°
EXY 56.60+1.20° 84.86-H.40° 136.2043.54° 200.383.26° 277.4440.28°
%2 180.0145.70% 286.91:416.57° 494.2748.24° 635.369.38° 710.87-14.50°
T 0.9740.03® 1.0146.051° 1.0020.07* 0.9449,03® 0.9940.055°
L 0.9340.01% 0.880.01° 0.916.06° 0.8940.01° 0:8846.00°
23 u¥ 1.0940.15° 1.0240,01° 1.1240,03° 1.000.01° 1.1840.01°
ik 0.920.06° 0.9640.04° 0.9840.01% 0.9740.02° 0.9949.001°
%2 0.9946.01° 1.0840.09° 0.9840.01% 1.:.0040.06% 1.1026.01°
BT 0.800.01° 0.880.01° 0.8540.01° 0.8540,01° 0.750.03°
LY7S 3 0.5020.01% 0.506.01° 0.5540.026° 0.589.01° 0.600.01°
F T g 0.6540.01° 0.7340.01° 0.7540.01° 0.7940.02° 0.7940.01°
XS 0.540,02° 0.5540.03° 0.55:40.02° 0.5646.03" 0.560.01%
%2 0.4940.01° 0.5020.04° 0.496.02¢ 0.520,03" 0.5140.01°
T 127.63:4.34° 158.6:46.98° 199.17421.07° 298.514.90° 401.4142.29°
LE 26.8641.22° 38.50:4.04° 57.06+1.45% 71.974.70° 109.3446.01°
Wekklg = 13.4940.87 19.3441.41° 25.9340.84° 30.200.37° 37.900.36°
K 30.741.68° 47 404:74° 75.30-+1.66° 113.7345.69° 157.2144.46°
%2 130.1546.49" 14437427 44° 244.39424.76° 335.14421.03° 373.61410.42°
#F 123.7243.11° 161.5214.20° 198.98:425.54° 282.9649.76" 398.76422.90°
LE 25,0040.99% 34.19#,19° 52.4744.7% 64.330.89" 96.3145.07"
ity aE 14.733.40° 24.03.93° 25.0345.89° 35.7240.43° 37.9940.23°
XS 28.3443.17° 45.4742.73° 74.464.15° 111.388.06° 156.79:44.40°
%2 134:706.24° 155.79452.05° 260.39425.18° 365.15427.36° 370.3048.70°
T 0.5240,03° 0.530.01° 0.5740.02° 0.600.01° 0.650.04°
L 0.1240.01° 0.180.01° 0.2140.02° 0.1540.01° 0.1740.01°
I o 0.4120.01° 0.4910.01° 0.5040.01° 0.47840.06 0.490.01°
EXS 0.19340.01° 0.196.00° 0.2540.02° 0.2640.01° 0.1840.01°
A 0.2140.02° 0.2240.01% 0.23340.08" 0.26640.01° 0.2640.01°
E: CPHMEMTEE, RAIHEE AR FEHREEFREE (P<0.05).
VERT L L Rt PELER 5 e A BRI BT ST Ky FKVERy, P DALE [FIARFE A% B BRUE A 45 12 PRI AR FEE /N
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