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Fig.1 Effects of drying temperatures on dispersion 15.52% 40 1.18 ¥4 IN & 29.01%F1 1.41 ., /RFEHM

capacity of black pearl waxy corn flour
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Table 1 Effects of drying temperatures on fluidity of black pearl waxy com flour
1B 47 Xt 12 50 C 85 C 95 C 105 C 120 C
WHOERE E/(gml) 057 £0.01° 0.58 +0.01* 0.59 + 0.01* 0.60 = 0.01° 0.60 +0.01° 0.62 +0.01¢
FFEEMREE/(gml)  0.68 +0.01° 0.71 £0.01" 0.74 £ 0.01° 0.78 £ 0.01* 0.82 +0.01° 0.87 £ 0.01
B L/ (g/ml) 231 +0.17 2.66 £ 0.07" 3.01 £0.16" 3.26 £ 0.05" 3.46 +0.17° 4.81 = 1.02¢
FLIE /% 78.28 £0.80°  76.16 £0.99" 7598 +0.54" 7555+ 135" 7342x0.63* 70.54 £1.17°
R8I % 1552 +1.58* 1747 +0.39*  19.85+0.53" 23.99+0.95  27.19+044" 29.01 +1.08"
= M 4h v 5 1.18 £ 0.02 1.21 £0.01* 1.25+0.01" 1.32 +0.02° 1.37 £ 0.01¢ 1.41 +0.02°

TE A SAS R NG 5 R 2R 22 53 W 3% (P<0.05)
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Table 2 Effects of drying temperatures on the repose angle and slide of black pearl waxy corn flour

I AR x+ R, 50 C 85 C 95 C 105 C 120 C
PRk A /0 67.99 +1.18° 69.89 + 1.62° 70.85 £ 3.63" 79.25 £ 2.66" 81.83 +0.94" 82.69 + 0.54°
wALe 11.26 £ 0.07* 11.67 £ 0.27° 13.62 £ 0.67" 13.14 £0.29" 14.13 £ 0.37" 14.21 = 0.28°

T R AN RN 50408 22 53 .25 (P<0.05)
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Fig.2 Apparent viscosity of dispersions from black
pearl waxy corn flour obtained at different drying

temperatures
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Fig.3 Monitored storage modulus (G') and tand values of different dispersions from black pearl waxy corn

during the heating
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Fig.4 Confocal micrographs of dispersions from black

pearl waxy corn flour obtained at different

drying temperatures
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Effects of Drying Temperature on Dispersion Capacity of Black Pearl Waxy Corn Flour

Wang Dong, Song Chunli’, Ren Jian, Wang Zhipeng, Jiang Ningning
(‘College of Food and Bioengineering, Qigihar University, Qigihar 161006, Heilongjiang
’Engineering Research Center of Plant Food Processing Technology, Ministry of Education,
Qigihar 161006, Heilongjiang)

Abstract Effects of drying temperature (50, 85, 95, 105, 120 C) on physicochemical, rheological properties and mi-
crostructure of black pearl waxy corn flour was investigated. The results showed that with the increase of drying tempera-
ture, the dispersion time of the flour increased from 13.4s to 29.0 s, indicating the dispersion capacity of corn flour de-
creased. In addition, in comparison with the sample treated at room temperature (control), the loose bulk density and
tap bulk density, particle density of the flour obtained at 120 “C increased significantly by 8.77%, 27.94% and 108.22%,
respectively. The Carr’s index, Hausner ratio, the angle of repose and slide also increased by 86.90%, 19.49%, 21.62%
and 26.20%, and the porosity decreased by 9.89%. Other results also demonstrated that sample at high drying tempera-
ture (120 C) exhibited higher G’ and lower final tand value (0.54 vs. 0.15) compared to the control during the heat-
ing, indicating the dispersion capacity of corn flour treated at high temperature showed solid-like properties. Confocal
micrograph  (CLSM) results showed that heat treatment could effectively destroy the network structure of protein, thus
destroying the combination of starch and protein. The results showed that drying temperature could affect the physico-
chemical, rheological properties and microstructure of the treated black pearl waxy corn flour, and therefore affect dis-
persion capacity of the obtained flour.

Keywords waxy corn flour; dispersion capacity; physicochemical properties; rheological properties; microstructure



