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Effect of the mixed flour of Chinese yam, Coix chinensis Tod. and

Euryale ferox on the processing quality of wheat flour
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Abstract: Chinese yam, Coix chinensis Tod. and Euryale ferox
were added to wheat flour, the effect of mixed powder with dif-
ferent addition amount on the gelatinization characteristics, ther-
momechanical properties of dough and texture characteristics of
steamed bread were analyzed by using rapid viscosity analyzer,
Mixolab hybrid experiment instrument and texture analyzer. The
results showed that as the amount of mixed powder added in-
creased. The gelatinization viscosity, disintegration value, retro-
gradation value, gelatinization temperature, gelatinization time,
dough water absorption, formation time and stability time of
wheat flour gradually decreased, and cooking stability and protein

weakening gradually increased. The hardness and chewiness of
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steamed bread increased significantly (P <C 0.05), and elasticity
increased first and then decreased. The sensory evaluation was
consistent with the results of the texture analyzer. When the
added amount of mixed flour was 10% , the gelatinization proper-
ties of wheat flour were the best, and the quality of steamed
bread was the best. The added amount of mixed powder, gelatini-
zation properties, and dough thermomechanical properties were
significantly related to the texture properties of steamed bread
(P<C0.05). The texture properties of steamed bread could be pre-
dicted by the thermomechanical properties and gelatinization
properties of the dough.
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INZE BRI RN B T R o e A o i i R R A= B A L T g
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Table 1 Basic nutritional composition of raw powder %
JEUEL B Koy ix HE & Wi T T A
INFFE 10.5740.42 1.10£0.02 12.2040.11 0.5740.04 29.3040.25
1125 7.29+0.13 0.33+0.05 8.72+0.10 0.75+0.06 —
N 10.4440.11 0.4240.03 9.344+0.21 0.3240.03 —
oK 12.284+0.15 1.8740.04 13.834+0.22 3.34+0.12 —
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Table 2 The effect of mixed flour addition on the gelatinization characteristics of wheat flour

EAER RN

- W {E R/ P XA/ cP i ffp A/ P B AFHE/ P [l A {6 / P HIAG I ] /min  HIALIREE/°C
0 1310.31+17.18* 876.67+10.81* 433.3343.25* 1 726.67+5.80° 850.33+4.,53° 5.90+0.03*  87.8540.05%
10 1297.33+22.18* 865.00£19.08* 432.0043.00* 1 694.67+21.50* 829.67+4.04" 5.754+0.11>  84.53+0.06"
20 1 182.00+21.70> 786.00+14.53> 406.0043.45> 1 558.33+£23.54> 772.33+9.01°¢ 5.6740.00>  82.38+0.44°¢
30 1 067.00+9.00¢ 689.33+6.03¢ 378.33+3.06° 1424.33+16.62° 734.67+10.97¢ 5.49+0.08<  81.30+0.05¢
40 1037.33%+12.349 697.00+10.00¢ 342.00£2.00¢ 1 408.67+23.03¢ 713.00413.45¢  5.4040.07¢ 80.38+0.08¢
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Table 3 The effect of mixed flour addition on thermomechanical properties of wheat dough
AR RERTY JE BN ] /min - WEK#H/%  Cl—C2/Nm  C3/Nm  C3—C4/Nm C4/C3 C5—C4/Nm
fn/ % min
0 8.95+0.11% 5.614£0.29* 62.30+£0.10° 0.5140.014¢ 1.814+0.02" 0.13+0.01% 0.9340.01¢ 1.1140.04*
10 5.83£0.08" 4.0040.10>  60.03£0.15> 0.6240.00°¢ 1.8540.01* 0.1140.00>  0.9440.00°¢ 1.06+0.01"
20 5.61+0.13" 3.6040.30> 59.37+0.11¢  0.6740.03" 1.7940.01¢ 0.09-+0.00°¢ 0.9540.00° 1.05+0.00"¢
30 5.5740.17" 1.01£0.09¢  59.00+£0.00¢ 0.6840.00" 1.754+0.01¢ 0.0640.00¢ 0.96-0.00% 1.02+0.00¢4
40 5.51£0.19" 0.84+0.01¢ 58.634+0.06¢ 0.7240.03% 1.7140.00¢ 0.0640.024 0.97-+0.01% 1.00+0.00¢

T C1—C2 R H TS B 3 C3 /R W fE LA 5 C3—C4 % VE My WAL $A AR 1 1 5 C4/C3 IR 8 F R 5 C5—C 3RIR TE B 14 Inl A2

T 5 [ 910/ 5 B A [6] 6 78 B ) 22 7 . 3% (P<C0.05)
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Table 4 The effect of mixed flour addition on the texture characteristics of steamed bread
RA MR InE/ % R/ g A AR e/ g NELIgE 1%/ g w42
0 2 743.254+121.13¢  0.9540.01° 0.86+0.02% 2 365.904127.00¢ 2 248.25+135.82¢  0.4740.01*
10 2 707.53478.244 0.98+0.02% 0.87+0.02% 2 329.39463.93¢ 2 286.47+56.18¢ 0.46+0.00%
20 4 451.114£183.49¢ 0.96+0.02 0.83+0.01P 3 717.204+124.33> 3 574.50+146.01¢ 0.4340.02°
30 4 819.62437.09 0.9340.02¢ 0.7840.02¢ 4 009.864+253.27" 4 003.44+180.88" 0.4140.02°
40 6 726.344160.88* 0.90+0.014¢ 0.75+0.014 5207.944258.18* 4 764.17+195.12% 0.37+0.00¢

T BN /ING FREAS [ 3R Bl ) 2% 5 3 (P<<0.05) .
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Table 5 The effect of mixed flour addition on the sensory quality of steamed bread

BAEMBIME/% R B OREIGE RELH SUBAR MRS ek B itk LS B
0 13.00 4.00 9.00 9.00 8.00 13.00 8.00 8.30 8.70 4.00 85.00

10 12.00 4.00 8.80 8.80 8.00 12.80 8.00 8.40 8.70 4.40 83.90

20 11.00 3.70 8.50 8.00 7.60 12.00 7.80 8.20 8.40 4.20 79.40

30 9.00 3.30 7.50 7.00 6.30 11.00 7.00 7.40 7.40 4.10 70.00

40 8.00 3.00 6.80 6.50 5.80 9.00 6.50 6.80 6.80 4.00 63.20

R 6 BEARMEESEBEANM S LS ENExY

Table 6 Correlation between texture characteristics of steamed bread and thermal mechanical properties
and gelatinization characteristics of dough
S8 i JiE P SR I 1 NEL I 14 a4

A 0.953" * —0.701* —0.921" 0.952* * 0.965* * —0.951"

T m b (] —0.855" " 0.794 " * 0.940* * —0.851" " —0.875" " 0.858 " *
Fa g 1 [H] —0.623" 0.201 0.538* —0.647"* —0.677" 0.664 "

g 7K —0.791" 0.405 0.739* " —0.830" " —0.836" * 0.823"*
Cl1—C2 0.828* * —0.436 —0.737" 0.848* * 0.877** —0.818"*
C3 —0.878 " * 0.888 " * 0.875* * —0.874 " —0.861" " 0.800 " *
C3—C4 —0.925** 0.709 " * 0.886 " * —0.938" " —0.960" * 0.915**
C4/C3 0.913* —0.682"* —0.871"* 0.926 " * 0.950 " * —0.911"*
C5—C4 —0.841 "~ 0.598* 0.811* " —0.845* % —0.857 " * 0.876 " *

W {1 7 3 —0.930* * 0.751*~ 0.941* " —0.936" * —0.963* * 0.915*
A FL = —0.878* 0.633" 0.870* * —0.898" * —0.941 "~ 0.868* *
A fi(E —0.836" " 0.918* * 0.886 " * —0.811** —0.794* * 0.796 * *
I AR —0.912*~ 0.710* % 0.923* % —0.922** —0.958" * 0.899 " *
] A E —0.925* 0.767* * 0.949 * * —0.923** —0.948 " * 0.918* *
WAL Ja) —0.885" 0.671" 0.863" "  —0.878**  —0.899" " 0.920"
LKAl S —0.865" 0.517" 0.820" "  —0.875""  —0.905" " 0.874" "

T Cl—C2 KRB B FIEE; C3 FRR W HAH K 5 C3—C4 IR JE MM Ak ARG 15 C4/C3 KR 28 B 4

P53 C5—Ca FIRFERN Y AL 1 5« IR P<C0.05;5 » x KR P<C0.01,
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