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Effects of different wheat flour quality characteristics
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Abstract: With fourteen kinds of Hetao wheat flour as the re-

m

search object, the effects of wheat flour quality indexes, stretc-
hing indexes and alveograph indexs on steamed bread quality in-
dexes were analyzed by principal component analysis and
clustering analysis. The results showed that wet gluten and
protein were positively correlated with the elasticity and resilience
of steamed bread, and the correlation coefficients were 0.822,
0.791, 0.643 and 0.752, respectively. The alveograph index P

value, W value and Ie value were significantly positively

correlated with the specific volume of steamed bread (the correla-
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tion coefficient was 0.768 and 0.709). The contribution rate of va-
riance of the first five principal components was 41.7% , 17.3% ,
14.2%, 13.5% and 11.2% respectively, and the cumulative con-
tribution rate was 97.9% ., which can better reflect the compre-
hensive information of wheat flour quality. Cluster analysis
showed that the formation time, stability time, maximum tensile
resistance, maximum tensile ratio, L value, G value and W value
of the fourth type of wheat flour were smaller, and the degree of
weakening was larger, while the hardness of steamed bread was
the largest.

Keywords: wheat flour; steamed bread; quality characteristics;
texture; correlation analysis; principal component analysis; clus-

tering analysis
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Table 1 Correlation matrix between wheat flour quality Indicators

i TR A HH MBERy  WokE BRI RS I fifbies R RIS
TR A 0.774* 0.306 0.139 0.763 0.631" 0.359 0.833**  0.633** 0.037
=05 1.000 0.030 0.023 0.028 0.609 " 0.052 0.737**  0.671"* 0.228
AR TE B 1.000 0.076 0.449 0.426 0.493 0.391 0.078 0.379
T &S 1.000 0.291 0.247 0.167 0.146 0.737* 0.235
IE i, 1) 1.000 0.955**  —0.927"*  0.659" 0.044 0.609 *
o B[] 1.000 —0.879* " 0.673"* 0.150 0.566
EER; 3 1.000  —0.664**  0.112 —0.571*
P RE 1.000 0.171 0.881" *
S Aifr i 1.000 0.282
ERCiliwl 1.000
e R B g
Prffie
S R
P
L
G
w
P/L

SRR ARAR  BORRLMBH ) RIfPE mORHLARIG p L G w P/L Ie
TR A 0.266 0.116 0.128 0.529 0.084 0.085 0.517 " 0.166 0.287
HEHR 0.297" 0.249 0.057 0.187 0.033 0.030 0.283 0.075 0.323
% 45 38 By 0.349 0.312 0.322  —0.704**  0.013 0.024 —0.719**  0.284 0.001
g &S 0.833* 0.248 0.129 0.087 0.177 0.139 0.011 0.016 0.431
TE .0 1) 0.671* 0.519 0.639 0.470" 0.299 0.325 0.634* 0.079 0.82%*
T 2 B i) 0.679* 0.459 0.614* 0.490 0.276 0.298 0.631" 0.037 0.623
5510 —0.658* 0.462 —0.613" 0.385 0.463 0.492  —0.658" 0.248 0.519*
ER LI s 0.971* 0.709 * * 0.901** 0.212 0.325 0.356 0.813* 0.230 0.558"
SiE i 0.042 —0.555* 0.253 0.028 0.326 0.597*  0.623* 0.165 —0.620 " *
Fr A BE g 0.934* 0.952**  0.965**  0.229 0.105 0.142 0.669 " 0.072 0.707"
S KA B g 1.000 0.823* 0.974* % 0.201 0.794 " 0.329 0.418 0.227 0.685"
EDR NN 1.000 0.914**  0.215 0.002 0.041 0.837** 0.419* 0.394
SRR 1.000 0.187 0.235 0.270 0.795 0.691*% 0.208
P 1.000 0.339 0.312 0.816**  0.626* 0.030
L 1.000 0.996* %  0.178 —0.887 " * 0.230
G 1.000 0.216 —0.901* * 0.196
w 1.000 0.117 0.201
P/L 1.000 0.067

T % % FIR P<0.01; * F/R P<<0.05,
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Table 2 Correlation between quality indexes of wheat flour and texture indexes of steamed bread
LD Bk RR Bk i i R Pk WEL WG [l 42
T8 £ 0.114 0.088 0.143 0.121 0.178 0.822 0.130 0.643*
R 0.313 0.202 0.280 —0.356* 0.030 0.791" 0.325 0.752*
T 403 VE B 0.048 0.059 0.226 0.336 0.307 0.284 0.259 0.055
g 7K R 0.566* 0.471 0.427 —0.519* 0.340 0.248 0.432 0.440
IE 8 1] 0.255 0.356 0.222 0.053 0.312 0.013 0.191  —0.617*
A I 1] 0.268 0.324 0.185 0.024 0.203 0.101 0.170 0.023
554k, i 0.265 0.415 0.303 0.185 —0.722* 0.142 0.277 0.172
$r 1 fE 0.264 0.415 0.429 0.101 0.436 0.155 0.400 0.266
G 1 ir 0.339 0.358 0.274 0.080 0.365 0.132 0.269  —0.602*
ER W] 0.377 0.539 " 0.452 0.150 0.583" 0.068 0.420 0.481
e K EE 0.343 0.493 0.512 —0.865* 0.493 0.089 0.487 0.376
ER A 0.460 0.599 % 0.473 0.104 0.600 * 0.005 0.446 0.587*
e KRB H L 0.374 0.529 0.526 0.059 0.541~ 0.060 0.500 0.469
P 0.173 0.768**  0.292 —0.307 0.100 0.200 0.310 0.010
L 0.045 0.041 0.269 0.459 0.118 0.405 0.224 0.068
G 0.018 0.102 0.327 0.497 0.152 0.439 0.280 0.130
4 0.436 0.709**  0.063 0.126 0.296 0.089 0.027 0.223
P/L 0.089 0.184 0.518*  —0.616" 0.130  —0.493" 0.488 0.237
Ie 0.793**  0.773**  0.482 0.540 " 0.243 0.004 0.519 0.422
T % % FIR P<C0.01; * FIR P<0.05,
x3 EBARMIBIREMEXLERE
Table 3 Correlation matrix between qualitative structure indexes of steamed bread
G L N - DR N A D s i & Rk R P MEL NG A 52 44
1 Sk (R R 1.000 0.918**  —0.668" 0.551" 0.341 0.227 —0.684" 0.497
18 Sk g 1.000 —0.768" 0.528 0.425 0.303 —0.780" * 0.549 "
i 1.000 —0.687*"  —0.562" 0.472 0.993**  —0.733* *
A 1.000 0.259 0.666** —0.671** 0.480
AR 1.000 0.344 0.480 0.848 " *
PP 1.000 0.413 0.469
AL 0RE 14 1.000 —0.671"

T % % FIR P<C0.01; * R P<C0.05,
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Table 4 Characteristic roots and cumulative contribution

rates of correlation matrix

TSy R T 2ETECR/ % RMTTHRA/ S
1 7.927 41.7 41.7
2 3.286 17.3 59.0
3 2.702 14.2 73.2
4 2.567 13.5 86.8
5 2.125 11.2 97.9
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Table 5 Component matrix of principal component analysis
i S AR A B1ERS B2ERS BIERS B4 ERS B5ERS
T T A 0.206 0.191 0.340 0.282 —0.169
L= 0.168 0.147 0.305 0.216 —0.224
B TE R 0.081 —0.040 —0.305 0.385 —0.428
W 7K 2% 0.131 0.159 —0.089 0.129 —0.082
T B[] 0.311 —0.039 —0.055 —0.104 —0.069
Fa sz it [ 0.310 —0.004 0.039 —0.087 —0.153
54k —0.144 0.316 —0.070 0.588 0.309
P AR 1 0.350 —0.027 0.026 0.015 —0.126
4 fih i 0.096 0.324 0.353 0.004 —0.325
ER ) 0.312 —0.135 —0.156 —0.043 0.011
e R BLAPEE S 0.340 —0.004 —0.245 —0.023 —0.024
EA L4 0.261 —0.180 —0.166 0.226 0.314
Fe RPN 0.314 —0.187 —0.057 —0.052 0.024
P 0.149 0.103 0.344 0.033 0.495
L 0.127 0.473 —0.234 —0.131 0.132
G 0.116 0.495 —0.159 —0.128 0.096
w 0.284 —0.017 0.322 —0.248 0.254
P/L 0.075 —0.376 0.262 0.383 0.097
Ie 0.205 0.024 —0.265 0.212 0.199
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Figure 1 Diagram of cluster analysis

B8 Sk O RHAE PE SR IR 55 L R e B B R
S0 S HAL 3 SEAMTLL L5 4 TR AT B R A E B 1A
I RALABL ) e KB H L AH G (W {H  Te HED,
SACE R HIAE AR S B k. ULWIEE 4 R/ R
Wiy, A TE B R p G A P I A R A
L B 445 5 S A2 [ T DAL A R I R P IR T AR U
RE 14555 . 75 18 Kk R 2
3 g

X 19 AS/NE K dh
IR oAb RIS I T AT AN S
THT A1 A5 3 468 R B9 2 1 B0 R

o

5 bR BEATAH AR 20 B L K
. FEOR R GEA
3 LTINS LTINS

=)

31



32

E#i# 38 FUNDAMENTAL RESEARCH

x6 MEMBESFMESL

Table 6 Cluster analysis of wheat flour and statistical values of texture indexes of steamed bread

B8 2298 | 2020

L RIS ARG E

LD ETREES IS %3k RS

18 T 717 33.26740.462 31.14041.736 31.14041.736 31.1504-0.007
=0 15.033240.252 14.88041.165 14.88041.165 15.00020.141
45 0E ¥ 19.66744.545 23.960+1.588 23.960+1.588 23.10040.282
Wk 58.1332:0.666° 59.28042.435b 59.2804-2.435b 59.200240.849¢
I 8 ] 8.433+1.450° 4.500+0.880" 4.500+0.880" 3.200+0.141°
T I [ 14.36742.739¢ 5.64041.474P 5.640+1.474" 3.70040.989°
CERAS 48.000+8.185* 77.600+14.758* 77.600+14.758" 104.00042.828"
$r g it 110.000413.115 76.80045.805 76.80045.805 66.00044.243
S Aifr g 154.00028.000% 157.40046.465° 157.4006.465" 154.00045.657"
S BH Sy 383.333+£20.817* 271.600+25.667¢ 271.600+25.667" 276.000+4.243°
Fe R BE g 528.333435.838% 345.000+23.087¢ 345.000+23.087" 289.000+11.314"
EALINA 2.533+0.058% 1.740+0.2517 1.740+0.251b 1.800+0.141"
RPN L 3.43340.115° 2.18040.164" 2.180+0.164" 1.90040.283%
P 121.333219.218¢ 70.400248.792° 70.4004-8.792° 97.0004-2.828°
L 100.66746.807% 109.200416.453¢ 109.200416.4537 39.0004-2.828"
G 22.267+0.777% 23.140+1.812° 23.1404+1.812 13.90040.141"
w 433.667472.196" 232.000456.661" 232.000+E56.661¢ 136.000+1.4142
P/L 1.2102420.207° 0.66220.161¢ 0.66220.161¢ 2.44540.021>
Ie 0.6174+0.015% 0.51240.059° 0.51220.059° 0.28040.071"

18 3k 1k B
183k o2
T
WE
P
Gk

WL g
ol A2

328.16725.467
2.197+0.186%

4 036.350+1 594.960"

—39.323421.434%
0.8070.021*
88.393+1.792

2 849.87041034.700"

40.80741.627

337.000£49.992
2.296+0.284%

2 362.360+732.167"

—31.064+14.830*
0.80440.027¢
89.390+2.841

1 689.880+521.131°

41.910+3.561

304.500£15.435
2.024+0.111%

4 001.670+817.956"

—23.32247.317¢
0.776£0.044*
89.320+£0.841

2 753.730+438.277°

39.08444.306

271.000%1.532
1.79040.042°
3703.4204+18.265¢
—74.97040.325"
0.76040.463"
84.910+0.396
4 .309.1404-4.469°
34.25041.350
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Table 7 Test results of areca semi-finished products during transportation process CFU/g
s L2 Beiy R Ee) KW e

A [&] /h TR RIS WIRE R RIS WiRE )R URE IS Wi 2
ik 1 1.5 110 200 230 <10 <10 <10 <10 <10 <10
ik 2 2.0 810 1 200 1 800 <10 10 <10 <10 <10 <10
ik 3 1.0 55 100 110 10 <10 <10 <10 <10 <10
ik 4 0.5 40 65 70 10 10 <10 <10 <10 <10
ik 5 0.5 10 25 30 <10 <10 <10 <10 <10 <10
ik 6 0.5 15 30 35 <10 <10 <10 <10 <10 <10
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