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Study on Relationship between Wheat Flour Characteristics
and Quality of Fresh Wet Noodles
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(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2. COFCO Grains Holdings
Limited, Beijing 100020, China)

Abstract: The relationship between wheat flour characteristics and the quality of fresh wet noodles
was investigated to provide a theoretical guidance and scientific basis on the germplasm resources
screening for wheat breeding and the production of tailored flour for fresh wet noodles. Using 13
types of wheat flours as raw materials, their protein quality, solvent retention capacity, and
endogenous enzymes activity were determined, and the appearance, texture, and sensory quality of
the prepared fresh wet noodles were analyzed. The results showed that there was a significant
negative correlation between the mass concentration glutenin macropolymer and the brightness of
dough sheet. The ratio of glutenin to gliadin was significantly negatively correlated with cohesiveness
of the cooked noodles. The solvent retention capacity of lactic acid was significantly positively
correlated with chewiness and sensory evaluation, and the lipoxygenase activity of flour was
significantly positively correlated with hardness and chewiness. Through principal component
analysis and clustering analysis, the 13 types of wheat flours could be divided into three categories.
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Wheat flours of cluster III had significantly better protein quality and dough rheological quality than

other wheat flours, yielding the best edible quality of the cooked noodles. Wheat flours of cluster 11

produced noodles with significantly higher brightness than other wheat flours, exhibiting the optimal

appearance quality. Combining domestic wheat with cluster II/III wheat could be used to prepare

specialized flour for fresh wet noodles with good appearance and edible quality.

Keywords: fresh wet noodles, wheat flour, correlational analysis, principal component analysis,

cluster analysis
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Table 1 Quality properties of wheat flours
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-0.90~-0.32
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0.75~1.25
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Table 2 Lightness of dough sheet and textural properties

and sensory scores of cooked noodles
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Table 3 Correlation analysis between wheat flour quality properties and quality of cooked noodles
kit R
heit S
0.458 0.472 -0.172 -0.250 0.190 -0.196 -0.118 0.386 -0.118
0.511 0.535 -0.209 -0.249 -0.007 -0.237 -0.046 0.228 -0.046
0.354 0.177 0.238 0.354 0.230 0.396 0.291 0.447 0.291
-0.188  -0.130 -0.055 0.127 -0.102 0.109 0.289 -0.375 0.289
-0.592" -0.651" 0.301 0.394 0.165 0.419 0.416 -0.014 0.416
-0.543  -0.632" 0.347 0.353 0.048 0.352 0.406 -0.124 0.406
0.054 -0.209 0.501 -0.051 -0.667°  -0.205 -0.103 -0.325 -0.103
-0.414  -0.582" 0.461 0.243 0.100 0.257 0.495 -0.181 0.495
-0.249  -0.494 0.561" 0.282 0.161 0.316 0.507 -0.032 0.507
0.485 0.375 0.066 -0.331 -0.398 -0.418 -0.424 -0.071 -0.424
0.071 0.189 -0.256 0.327 -0.348 0.236 0.332 -0.038 0.332
0.071 0.189 -0.255 0.349 -0.311 0.266 0.337 -0.017 0.337
0.215 0.059 0.241 0.437 -0.182 0.390 0.495 -0.167 0.495
-0.141  -0.156 0.075 0.427 0.049 0.430 0.405 -0.216 0.405
-0.263  -0.442 0.435 0.188 0.133 0.219 0.614" -0.128 0.614"
0.230 0.022 0.339 0.403 -0.199 0.351 0.480 -0.156 0.480
-0.072  -0.328 0.527 0.295 -0.081 0.269 0.496 -0.229 0.496
-0.278 -0.381 0.291 0.489 -0.023 0.469 0.520 -0.183 0.520
-0.373  -0.323 0.019 0.370 0.167 0.404 0.640" 0.209 0.640"
-0.423  -0.388 0.063 0.449 0.343 0.519 0.656" 0.277 0.656"
0.279 0.320 -0.168 -0.288 -0.358 -0.365 -0.488 -0.108 -0.488
-0.426  -0.396 0.074 0.493 0.297 0.552 0.638" 0.248 0.638"
-0.210 -0.372 0.384 0.271 0.303 0.342 0.702" 0.099 0.702"
0.156 0.071 0.119 -0.503 -0.356 -0.574"  -0.252 -0.235 -0.252
-0.270  -0.327 0.198 0.339 0.381 0.423 0.561" 0.104 0.561"
0.187 0.191 -0.068 -0.588"  -0.350 -0.657"  -0.451 -0.244 -0.451
0.134 0.145 -0.064 0.041 -0.282 -0.037 -0.238 -0.170 -0.238
0.120 0.033 0.134 0.527 0.329 0.603" 0.352 0.618" 0.352
-0.177 -0.131 -0.036 0.416 0.035 0.417 0.183 0.111 0.183
0.402 0.214 0.245 0.234 0.475 0.351 0.248 0.807" 0.248
-0.117  -0.082 -0.032 0.346 -0.007 0.337 0.004 0.143 0.004
-0.022  -0.009 -0.020 0.182 -0.031 0.166 -0.313 0.215 -0.313
0.235 0.101 0.190 0.451 0.019 0.453 0.506 0.059 0.506
0.312 0.285 -0.045 -0.153 -0.115 -0.179 -0.261 0.259 -0.261
-0.074  -0.067 0.011 0.711"  -0.037 0.692" 0.171 0.200 0.171
0.298 0.156 0.187 0.313 -0.168 0.274 0.490 -0.112 0.490
-0.692" -0.682" 0.198 0.038 -0.203 -0.019 -0.229 -0.327 -0.229
-0.266  -0.404 0.355 -0.450 0.064 -0.436 -0.143 -0.444 -0.143

PR R 35

T % Ko P<0.05, 35 F ¢ % 7R P<0.01, H 5 A6
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Table 4  Eigenvalue and contributes of principal
components
1 14.642 38.533 38.533
2 6.671 17.555 56.088
3 3.728 9.809 65.897
4 3.272 8.609 74.507
5 2.811 7.398 81.905
6 2.236 5.885 87.790
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Table 5 Load matrix of principal components

-0.489
-0.504
0.149
0.311

0.958

0.907

0.780
-0.297
0.888

-0.799

-0.026

-0.006

0.171

0.486
0.812
0.177
0.582
0.726
0.813
0.874
-0.574
0.873
0.806
-0.619
0.847
-0.786
-0.422
0.114
0.009
0.196
-0.090
-0.191
-0.211
0.264
0.203
0.107
0.108
0.307

-0.325
-0.343
0.216
0.433

0.044

0.126

0.439
0.253
0.358

-0.029

0.095

0.148

0.939

0.564
0.464
0.958
0.773
0.609
-0.092
0.059
-0.378
0.098
0.242
-0.045
0.178
-0.203
0.401
0.300
0.287
0.009
0.150
-0.163
-0.582
0.570
0.084
0.917
-0.123
0.274

-0.217
—0.341

0.221
-0.046

0.054

0.022

-0.220
0.225
-0.197

-0.062

-0.084

-0.057

0.209

0.124
-0.221
0.137
-0.024
0.139
0.066
0.332
-0.525
0.346
-0.139
0.109
-0.238
0.002
0.218
0.824
0.896
-0.024
0.943
0.821
-0.433
-0.179
0.500
0.225
0.187
0.024

0.691
0.448
0.859
-0.792

-0.117

-0.143

0.146
-0.016
0.039

0312

0.015

0.017

-0.107

-0.277
-0.053
0.058
0.069
-0.152
-0.178
-0.002
-0.142
-0.090
0.237
0.151
0.061
0.065
0.159
0.260
-0.001
0.428
-0.041
-0.044
0.199
0.351
-0.198
-0.109
-0.231
-0.091

0.061
0.112
-0.021
-0.047

-0.069

-0.082

-0.108
-0.094
-0.133

-0.076

0.983

0.980

0.067

0.074
-0.039
0.125
-0.050
0.020
0.407
0.219
0.225
0.184
-0.199
0.034
-0.178
0.091
0.229
-0.014
0.087
-0.136
-0.023
-0.202
0.115
0.178
-0.226
0.086
-0.048
-0.443
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Table 6 Clustering analysis of flour characteristics and quality of fresh wet noodles

EASiN o 9.87+1.23" 7.73+0.27° 12.48+0.38"
T TR A3 i 50 0 % 26.36+4.45" 20.28+0.40" 34.31+0.96"
A 1.02+0.12° 1.03+0.09° 0.80+0.07
GMP J5i 53540/ % 4.00+0.93" 3.43+0.13" 6.08+0.84"
SDS ULiEFE £k 49.31+7.86" 48.69+3.27" 68.5+7.07°
LB SRC/% 87.00+11.50" 78.12+13.04" 119.23+4.26
JE BT ] /min 4.92+2.82" 1.73+0.33" 17.78+13.97°
e B[] /min 11.95+6.19% 5.63+5.42" 23.50+11.10°
3 I Jo e A 136.59+77.84 64.08+54.57" 259.75+125.51°
iz fi ph 2K T AR em? 100.78+28.99" 91.00+1.41" 162.00+21.21*
FiffBEF1/BU 493.00+£93.57 544.00+84.85" 328.00+33.94"
FEfHE/em 130.33+27.45" 112.50+10.61" 228.00+38.18"
S L A1) 4.02+1.35" 4.90+1.27* 1.500.42"
V(L /P 2 561.72+328.92* 2 496.00+475.18" 2 327.75+346.13"
TFEVR AR /P 781.11247.70¢ 740.00+196.58 899.50+73.54
LOX iR 77/(U/(gmin) ) 2 349.00+1689.2" 1 255.32+714.79° 1 225.15+260.32¢
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