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Table 1 Nutritional composition of rice meal and potato whole meal
BAMBRESD WWI%  EQR%  wi%  AHE%  HEE % RAI%
(REW)
10:0 4.51 1.41 1.11 67.33 0.37 0.033 1.72
9:1 4.44 1.40 1.19 69.48 043 0.036 1.80
8:2 4.24 1.36 1.20 70.94 0.69 0.038 1.84
7:3 4.23 1.28 1.28 72.83 0.83 0.041 1.93
6:4 4.19 1.19 1.32 74.01 0.89 0.043 1.98
5:5 4.13 1.15 1.39 75.14 0.93 0.045 2.01
4:6 3.94 1.10 1.43 76.23 1.21 0.047 2.10
37 3.39 1.06 1.48 77.34 1.36 0.048 2.19
2:8 3.59 1.04 1.56 78.69 1.48 0.049 2.24
1:9 341 1.02 1.61 79.78 1.53 0.050 2.28
0:10 3.34 1.01 1.65 81.65 1.80 0.052 2.31
- Sl S da. w3
(a) R KA (b) 4 Ay
1 BB (Q)FBELEEH(b) WM IR(SEM,100x)
Fig.1 The micrograph of wheat flour (a) and potato granules (b) (SEM,100x)
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Fig.3 Diffraction peak spectra of different mixing ratios

x2 BA-DREBFEHHRFELER

Table 2 Comparison of thermal characteristics of rice—potato mixture

T Y s ¥

F ) TyC T/)C T/C AH/J- g™
10:0 33.7+0.13 42.1 +£0.34 73.4+0.25 13.25+0.24
9:1 33.8+0.25 42.3+0.18 73.5+0.13 13.64 £ 0.21
8:2 33.8+2.35 42.7+0.32 73.8 £0.20 13.99 + 0.09
7:3 33.9+0.08 42.8 +0.16 74.1+0.17 1434 +0.19
6:4 342 +0.15 43.0 £ 0.06 74.5£0.24 14.87 £ 0.23
55 34.3£0.20 432 +0.11 74.6 £0.21 15.64 £0.15
4:6 343 +0.14 43.5+0.15 74.9 £0.31 1576 £ 0.13
37 34.4 +0.09 43.6 +0.06 75.4 +£0.08 1594 +0.26
2:8 34.6+0.23 439 +0.21 75.8 £0.17 16.19 +0.31
1:9 34.8 +0.16 44.1 £0.24 76.0 £0.11 16.67 +0.21
0:10 352 +0.10 443 +0.15 76.4 +0.32 16.77 £ 0.22

x3 BAX-DREFEBMNESFILER
Table 3 Grain size of rice—potato mixture powder
BRI DS E 2N .
D10/pm D50/pum D90/pm F 3 5 42 /pum
(RE M)
10:0 4.285 50.60 193.0 82.35
9:1 4.380 54.02 321.0 94.62
8:2 4.397 57.38 258.1 107.63
7:3 5.645 88.61 315.2 136.62
6:4 5.906 95.53 3159 140.67
5:5 7.987 136.87 463.56 159.87
4:6 10.94 196.4 523.9 168.54
37 11.63 199.7 529.1 175.89
2:8 31.34 237.2 562.8 255.92
1:9 35.14 252.5 583.2 276.63
0:10 36.5 257.8 600.7 280.8
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Table 4 Comparison of texture characteristics of rice—potato flour mixture

CEE LY W

R B ) R ef =) M /fgf-mm N R P ZhotE oHL g 1 fof
0
10:0 589.08 11.27 0.45 54.01 153.47 72.68
9:1 493.47 11.04 0.43 52.74 126.48 64.32
8:2 443.67 10.84 0.42 51.68 106.49 57.25
73 429.84 10.61 0.39 48.72 90.21 51.68
6:4 391.62 10.10 0.36 47.15 84.24 47.56
5:5 334.48 9.78 0.34 46.25 72.61 35.98
4:6 304.01 9.63 0.32 45.68 70.36 33.59
317 289.78 9.52 0.30 45.30 66.65 30.48
2:8 274.67 9.49 0.29 45.15 65.45 29.08
1:9 260.14 9.48 0.28 44.68 63.49 28.16
0:10 246.47 9.34 0.28 44.17 61.64 27.46
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Fig.4 Influence of different mixing ratio on G’

of mixed flour dough
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Fig.5 Influence of different mixing ratio on G”

of mixed flour dough
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Table 5 Comparison of gelatinization characteristics of rice—potato flour mixture

P, O R e ),

EET IR S WS

PV TV BDV FV SBV PTm
(JRE )

10:0 3316 1870 1446 2 966 1 096 67.35
9:1 3058 1749 1 609 2 986 1237 66.7
8:2 2776 1509 1267 2613 1104 66.5
7:3 2571 1384 1187 2501 1117 66.15
6:4 2 408 1413 995 2434 1021 65.15
5:5 2170 1256 914 2 355 999 64.21
4:6 2 055 1131 884 2216 985 63.15
3:7 1928 1074 854 2136 962 58.75
2:8 1775 938 769 2038 930 55.64
1:9 1613 933 637 1845 912 52.12
0:10 1407 864 594 1776 897 50.15
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The Granular Structure and Physicochemical Properties of Rice and Potato Powder Blends

Xu Zhong, Yan Yuhan, Chen Fenglian, Zhang Na“
(School of Food Engineering, Harbin Uniwversity of Commerce, Harbin 150076)

Abstract In order to improve the nutritional value of metric staple food, rice flour and potato snowflake whole powder
were mixed according to different proportions. The microstructure, chemical structure, crystal structure, particle size,
gelatinization property, thermal stability and rheological properties of the powder were analyzed and studied by means of
scanning electron microscope, infrared spectrometer, X-ray diffractometer, particle size analyzer, viscometer, differential
thermal analyzer, rheometer and texture analyzer. The results showed that the surface of rice flour and potato snowflake
powder was smoother than that of potato flour. The surface of potato flour was damaged in the process of production, so
the surface of rice flour looked irregular and rough. The infrared spectral peak position of different proportions of mixed
powder was basically the same, and the structure of functional groups did not change significantly. The crystal structure
of rice flour and potato flour both belong to A-type crystal, and the crystallinity of mixed flour increases with the in-
crease of the proportion of potato flour. The average particle size of rice flour was 82.35 wm, and that of potato whole
meal was 280.8 wm. With the increase of the proportion of potato whole meal, the average particle size of mixed meal
increased. With the increase of the total flour proportion, the gelatinization temperature and gelatinization enthalpy, the
energy storage modulus and energy dissipation modulus, the solubility and swelling degree, the resilience, cohesion, vis-
cosity, decay value and recovery value, the hardness, elasticity and chewability of the potato decreased, and the freeze—
thaw stability decreased. The mixing ratio of rice flour and potato flour has a significant effect on the grain structure and
physicochemical properties of the mixed flour, which provides reference data for the development of mixed rice staple
food.

Keywords physical and chemical properties; mixing powder; rice flour; potato whole powder



