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Abstract: The total starch content and the ratio of amylose/amylopectin in the cereal grains are closely
associated with their productivity, energy and economy of winemaking. In spite of the higher price,
waxy rice and waxy sorghum grains with high amylopectin are considered to be favorable to winemak-
ing. Likewise, waxy wheat has high amylopectin similar to waxy rice and waxy sorghum grains and
may be used as the substitute for winemaking. Comparison on pasting properties of waxy wheat flour
and the wine-making cereals flour can accelerate the application of waxy wheat in wine-making indus-
try. In this study, the difference on starch pasting properties of waxy wheat, common wheat, sor-
ghum, maize and waxy rice was investigated and their starch pasting properties of reconstituted flours
through waxy wheat blending with common wheat, sorghum and waxy rice were also analyzed. It was
found that : (1) the starch properties of the five crop grains were greatly different; (2) peak viscosity

of sorghum was the highest, followed by waxy wheat, that of maize was the lowest, and that of waxy

* IR B .2010-12-07 1& 8] H #7.2011-03-05
E LB . B FEHE I HETE 5% T (2006 FY110700) 5 H1 [H B 27 B AR A1 H T8 J7 (a4 551 B (KSCXZ-YW-N-02) ; 4 JI] 45 /N %
BRYCETHE .,

EF B AR EIF 971 ), Lo Wt BIRTSE BL . 2 R 2 ARl BT A B AT ST . E-mail: panz{@cib. ac. cn
BIRAEE ARRHE 1957 =) B L AR L b A S, NS R AE Y F A ST . E-mail: yumg@cib. ac. en



5 530

TSIV A5 AT/ SR A W B B P Y FL A .- 871 -

rice was slightly higher than common wheat; (3) Peak time was in the range of 5. 2~11. 2 min, the

shortest was waxy rice, followed by waxy wheat, waxy sorghum, common wheat and maize, and that

of waxy wheat was 2 min shorter than that of common wheat and was near to waxy rice; (4) peak

temperature of waxy wheat was 70. 2°C, that of waxy rice, common wheat and waxy sorghum was

67.2°C, 84.5°C and 83.1°C, respectively, whereas that of maize was up to 92.2°C; (5) The incorpo-

ration of waxy wheat had slight effect on peak time and peak temperature, while it greatly decreased

the peak viscosity accompanied with the amount increase of of waxy wheat flour. The results indicated

that waxy wheat had certain priority to be used to make wine because it had rapid rate of pasting and

less energy for pasting.
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Table 1 Total starch and amylose content
of materials investigated
BVER o sy
RGBS AT Gt v LR
Code of Name of Total M H/ 70
i Amylose
sample Sample starch
content content
al CD¥E#-2 61.26  0.00
a2 TN 61.36 18.38
a3 ¥k Waxy Rice 81. 20 0.00
al % Sorghum 73.44  27.93
a5 E K Maize 77.95 31.31
bl 10 %6 K8 /N7 + 90 V6 3 3 /N 3 60.81 15.78
cl 20 Yo kT /INFE 480 Y W 3E /N 61.58 13.88
dl 50 Yo kR /NAZE 450 % i /N A2 59.51 7.12
b2 10 Yk /NFE + 90 Yok K 79.51 0. 00
2 20 Y6 s /N A+ 80 Vo f ok 76.30  0.00
d2 50 Yo kR /NFE 450 Yo kR K 69.60  0.00
b3 10 % ¥R /INZE +90 % i3 74,40 22,41
3 20 Yo kG /N 480 Y v 72.33  19.75
d3 50 %o kR /NFE +50 %0 T 3 67.80 10.88
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Table 2 The pasting properties of cereal samples investigated

R AR i N K22 LIRS [ S Tk
Viscosity parameters Common wheat Waxy wheat Waxy rice Sorghum Maize
4 {H 5} 7] Peak time /min 7.4 5.5 5.2 7.3 11.2
We (B B Peak viscosity /BU 649. 0 817.0 629.0 1099.0 558. 0
K4+ %5 % Trough viscosity /BU 281.0 415.0 287.0 573.0 548.0
T & E5 B Final viscosity /BU 584.0 620.0 421.0 1081.0 1277.0
i i Breakdown /BU 368.0 402.0 342.0 526.0 10.0
S B8 48 Setback value /BU 303.0 205. 0 134.0 508.0 729.0
BRI AL R BE Start pasting temperature /°C 66. 0 64.1 60.5 69. 6 71.8
) 15 04 {1 5 2 1 (A9 W1 AL I Peak temperature /°C - 84. 6 70.3 67.2 83.1 92.2
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Table 3 Pasting properties of cereal flour blending with waxy wheat flour

Zh I F5 b a4 Code of samples

Viscosity

parameters a2 bl cl dl a3 b2 c2 d2 ad b3 c3 d3
PT / min 7.4 7.4 7.5 7.3 5.2 5.2 5.3 5.3 7.3 7.4 7.5 7.2
PV /BU 649.0 574.0  492.0  463.0 629.0 630.0 600. 0 600.0 1099.0 980.0  848.0  769.0
TV /BU 281.0 273.0  254.0  271.0 287.0  281.0 267.0  265.0 573.0 539.0  490.0  448.0
FV /BU 584.0 547.0 497.0 490. 0 421.0 417.0 394.0 399.0 1081.0 999.0 929.0 803.0
BD /BU 368.0 301.0 238.0 192.0 342.0  349.0 333.0 335.0 526.0 441.0 358.0  321.0
ST /BU 303.0 274.0 243.0 219.0 134.0 136.0 127.0 134.0 508.0 460. 0 439.0 355.0
SPT/C 66.0 65.9 65.5 65.2 60.5 60. 3 61.8 63.0 69. 6 69.2 68.1 65.9
PKT/C 84.6 84.5 85.5 84.9 67.0 66. 8 67.6 68. 4 83.1 84.3 85.0 83.6

PT. WAl PV A TV RS ; FV. 5 5% BD: Breakdown Fifi# il STV [ s fE; SPT.i& bt fbild & ; PKT:

F IR WA R L AL . FES S 5 R 1 MR,

PT: peak time; PV Peak Viscosity; TV: Trough Viscosity; FV: Final Viscosity; BD: Breakdown; STV Setback Value; SPT: Start

Pasting Temperature; PKT: Peak Temperature. Code of samples is the same as in table 1.
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