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Abstract: In this paper, 66 samples belonging to 12 varieties of domestic high-gluten wheat in 2021 were

collected, and their physicochemical, rheological and bread sensory properties were analyzed. The results of
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the main component analysis showed that the total sensory score of bread had a strong correlation with

gluten index, maximum tensile resistance, mixing time, stretching area and stabilization time, etc. At the

same time, the screening of wheat varieties with high similarity through cluster analysis could play a key

guiding role in the development and maintenance of production stability of baking special flour. Comparing

the fitting quality of the bread total sensory score prediction model established by the three methods of

stepwise regression, partial least squares and neural network model, the model built using artificial neural

network was significantly better than other models. Using neural network models, the baking characteristics

of different varieties of wheat could be quickly predicted, ensuring product stability, while also facilitating

the development of more targeted baking special flours.

Key words: sensory evaluation; principal component analysis; cluster analysis; neural network; predictive

modeling
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Table3a Physical and chemical indexes and bread sensory evaluation of different wheat varieties

®3a ARMMNEZBLERREEREITES

s THT 753 1% 1:/(g/100g) AT 15 4 40 % K43 & ik/(g/100g) F4 5 2 #/(g/100g) R /(g/L)
JS 35.440.2 50.3x1.4 10.5+0.1 0.6£0.1 808.0+23.1
FDC 34.0+0.3 59.3£1.2 10.6+0.3 0.8+£0.0 805.0+15.3
JN 34.3+0.7 51.8+0.7 11.2+0.4 0.8+0.2 780.9+9.6
JQ 28.3+£0.4 98.3+0.4 12.0+0.0 0.8+0.2 792.3£15.9
NM 34.8+0.9 87.0+£0.8 11.6+0.2 0.5+0.0 807.0+18.9
SL 31.540.1 94.5+1.3 10.6+0.3 0.6£0.1 799.5+11.7
WL 33.6+1.0 66.5+0.5 10.1+0.0 0.6+0.0 814.0£14.6
XN 36.5+1.5 58.9£1.6 10.6+0.5 0.7+0.1 791.4£19.2
XM 32.0+0.5 88.7+£0.9 9.2+0.8 0.6+0.1 814.0+4.3
ZMJ 33.540.3 67.2+1.3 11.2+0.1 0.6£0.0 790.4+13.0
ZMH 36.8+0.1 27.0+£0.8 9.7+0.4 0.8+0.2 813.0+£23.1
ZMQ 32.7+1.5 86.8+2.4 11.1+£0.2 0.7+0.1 802.5+29.6
# 3 AEMHNEZELEREAEREITES
Table3b Physical and chemical indexes and bread sensory evaluation of different wheat varieties
il WK/ % B E/min FRERE/min - ZEffi/cm R A/g PR/ em®  BEPERR/min EALEA/5
JS 67.0£0.4 4.3+0.1 9.7+0.8 16.9+0.3 484.3+9.4 107.0£3.6 6.8+0.6 75.7+0.8
FDC 65.4+0.8 6.9+0.8 9.6+1.1 16.6+1.1 631.3+£18.9 135.7£7.8 7.2+0.5 78.5+2.9
JN 67.4+1.4 4.2+0.1 10.1+0.5 16.4+0.1 524.3£8.5 108.4+5.3 6.9+1.0 76.1+1.1
JQ 66.4+2.1 12.5+1.2 26.7+2.1 16.4+0.9 810.3£7.2 169.0£14.6 9.7+£0.7 83.7£6.8
NM 66.4+3.5 13.3+0.8 20.8+1.3 15.8+0.1 854.0£5.8 176.0+£6.9 7.5+£0.3 83.0+2.4
SL 65.1+0.7 5.1+0.4 19.3+0.7 17.2+0.7 793.8+£18.9 170.0£3.2 7.7+0.4 81.3+£3.3
WL 64.8+1.8 16.0+3.1 22.0+£3.6 14.7+£2.4 686.0+£10.7 127.5+£8.2 7.8£1.5 79.0£1.5
XN 69.7+2.4 6.9+0.8 15.9+1.9 16.7+1.2 633.8+£8.2 134.6+11.4 7.4+0.9 79.2+3.1
XM 70.4+4.9 18.2+4.2 23.9+4.1 16.4+0.2 812.0£11.6 159.0+£10.2 10.0+1.2 83.0+1.7
ZM] 65.9+1.4 4.2+0.4 16.2+3.7 15.5+1.8 677.0+£3.4 133.0£16.5 8.1£1.4 80.6£3.6
ZMH 60.8+0.6 1.9+0.1 2.5+0.1 17.5+0.6 238.0+4.8 59.0+1.9 5.4+0.8 73.4+5.8
ZMQ 64.0+2.8 12.5+0.8 20.94+2.3 16.6+1.3 718.2£13.9 151.0£5.2 7.6£0.6 80.3£1.9
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Fig.1 Principal component analysis of physical and chemical indexes and sensory scores of different wheat varieties
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Fig.2 Cluster analysisdiagram of different varieties of wheat

TE 52 s A 77 v m] AR 4 244 0 ABOE 22 B TS B 1
5%,
23 FEFARRBREAEHITHEERETS BN

AT AL E PR Y, A E . A
B K-S AE. WAKCR . JERETE ., R
W) SEAREE B . S RBH Ty o PR A 450 A
Xi~Xi0, ZF5dF IMP16 #4735 B4 47,
/N T IRAY MR 22 A AT . SESRINR
23.1 ZLEIAGH

A mA, BRIBA A0 Y=0.134*
X, + 0.382%Xs + 44.487, H R K 0.478, #% R
H0.462, BAKBIAIE TS A S 10 > X(EH,
AN T i3 i BSORR W K 36 55 T B SRR T S B A
Ktk (IR 4), Bk, WA AP A THA
S8
232 /NI

fd1 FH e /N —.3f NIPALS BEEIAMH7, 04 5
B, BMES5I AR FEBEAE 10 1), BAX] Y




BFHOEE

- - °®
. R HBnalHk
6 iR BB il
SCIENGE AND TEGHNOLOGY OF GEREALS 0ILS AND Fa0DS

E305 2022 1T FE6H

* 4 HEBEHITE
Table4 Model estimates

®5 HBLLKLCE

Table5 Model comparison summary

ZH fhiTHE - J5 "F kb "HEFE>F"

TR 44.577 0 0.000 1

X, 0 5.841 0.777 0.382
X 0.134 407.523 54.387 4.4e-10
X 0 3.074 0.406 0.526
X, 0 0.001 0.000 0.991
Xs 0.380 75.740 10.108 0.002
Xe 0 0.399 0.052 0.820
X, 0 0.166 0.022 0.883
Xs 0 15.422 2.094 0.153
Xo 0 8.781 1.175 0.283
X0 0 0.004 0.000 0.983
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0.435%Xs — 0.066*Xs+0.011%X; — 0.277*Xg + 0.003*
Xo+ 0.002%X,0+ 44.468 .

BEXTBBUX  GEXERBLY ]

SRS e U T TR
FOY TRH% |
NIPALS 1 42.247 40.525 6
NIPALS 2 53.622 47.228 7
NIPALS 3 66.996 48.932 7
NIPALS 4 74.524 49.693 7
NIPALS 5 77.565 50.274 7
NIPALS 6 86.077 50.352 7
NIPALS 7 89.794 50.392 7
NIPALS 8 94.439 50.397 7
NIPALS 9 99.594 50.400 7
NIPALS 10 100.000 50.417 7
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*k6 TEEFEME
Table6 Variableimportancetable

v WA oo, KEER e, JBIRETE RUERRE O AEfREEE ERCEA
#hr /(g/100g) LI ECE S /(g/100g) HEL) A% /min /min /cm B/ Jem?
VIP 09194 1.441 4 0.3106 0.590 9 0.989 3 0.938 3 1.073 5 0.451 7 13703 1.240 2
2.3.3 LK R ®7 BBEREFH
N e ., N . Table7 Model quality evaluation
i A2 4% NTANH #8534 242 T e
PUEZN Eval
A Y=1.055%H,-9.838*H,—7.073*H; + 78.048 ([l R 0.802 = 0811
PMURDFEL 8, 2/3 BEASIHE TR, 1/3 BEARERIE ). RASE 1662 RASE 1.572
A o 4 3
H, =TanH[0.5 * (120.130-1.211%X,-0.028*% X+ CAWEISME - 1136 AriRmsi 1.223
0.237%Xs-0.121%X; + 0.050%Xs—0.056*Xs_0.034%X S-Sl 121.543  REFLHM 54.335
: S : e : 7 i ek 44.000  HECAF 22.000

+0.918*Xg+0.003%*Xo—0.016*X;0)]

H, =TanH[0.5 * (286.012-0.667*X,—0.509%X,—
2.271%X5-0.188%X,~0.767*Xs+0.902* X¢ + 0.433*
X7 + 1.760%Xs—0.040*Xo—0.207* X0)]

H; =TanH[0.5 * (~127.065-0.769*X,—0.168* X,
+ 3.102%X; + 0.030%X, + 0.535%Xs+0.194*Xs +
0.194*X; + 0.857*Xs+0.041%Xo + 0.219%X1)]
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Fig.3 Comparison charts of prediction effect of different models
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Fig.4 Comparison charts of fitting equations of different models
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