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Prediction of Wheat Quality Based on GlutoPeak
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Abstract:In order to explore the feasibility of using GlutoPeak test (GPT) for rapid evaluation of
wheat quality, flour samples of 150 wheat varieties(lines) were tested for the main quality indicators,
including GPT indicators, sedimentation, gluten content, and dough rheological properties. The cor-
relations between GPT indicators and other parameters were evaluated. The results showed that a-
mong the tested indicators of the wheat flour samples, water absorption had the smallest coefficient of
variation(4. 69%), while dough development time had the largest coefficient of variation(82. 08%).
The coefficients of variation for peak maximum time, startup energy. and plateau energy were all a-
bove 40%. Correlation analysis showed that there were significant correlations between the GPT indi-
cators and dough rheological properties. The seven GPT indicators included peak maximum time(PMT),
brabender units at the maximum(BEM) , ante maximum(AM), post maximum(PM), startup energy(Al),
plateau energy(A2) and aggregation energy(A3). The PMT showed a highly significant positive cor-

relation with sedimentation and a highly significant negative correlation with wet gluten content,

Y H 397 :2024-12-19 & m B #1.2025-03-13

BT . L7944 S F 5 1 2055 B (202303021212092) 5 L7548 Fioll 6157 B AP KA WOCH H (NYGG26) 5 [H 3 AR O ™l 3 A
1R Z 1 H (CAR-03-53)

% —1£& E-mail:446367413@qq. com (Z= ¥R )

BIFAEE E-mail:sxjihut@163. com (Hfi £ K)



. 1522 # X E B ¥ M %45 6

while the BEM, AM, PM and A3 exhibited a highly significant positive correlation with both sedi-
mentation and wet gluten content. The AM, PM and A3 showed a highly significant positive correla-
tion with water absorption and development time. The PMT had a highly significant negative correla-
tion with water absorption, while it showed highly significant positive correlations with development
time and stability time. The PMT, AM and PM were significantly positively correlated with stretch
area and max resistance. Then, stepwise linear regression models were developed using the GPT indi-
ces to predict other parameters. The coefficients of determination were all significant at the 0. 01 lev-
el, and the GPT indicators had high coefficients of determination(R*>0. 6) for other parameters,
such as stretch area, max resistance, gluten index, and stability time. A3 can predict sedimentation
and wet gluten content, while PMT, AM and PM can predict stability time, stretch area, and gluten
index among dough indicators.
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Table 1 Gluten aggregation characteristic of

wheat flour samples

GPT #rtk  w/MA BKME PHE AR ERFRK
GPT trait Minimum Maximum Mean SD CV/%

PMT/s 22.00 144. 00 53.79 21.99  40.89
BEM/BU 58. 00 98. 00 81.13 8.83 10.88
AM/BU 13.00 53.00 32.47 6.24 19.23
PM/BU 44.00 78.00 59. 33 6.72 11.33
Al/GP1 134.66 2 405.42 1175.50 576.91 49.08
A2/GP1 54.13 2 730.72 1175.28 690.83 58.78

A3/GPI 1349.53 2450.84 1919.36 234.98 12.24

PMT : Wi i 1] s BEM . ¢ {41 56 : AM . 0 57 {8 ; PML: 0 Ji5 (i 5
Al A ShRER ; A2 FAE RE R A3 RAERE |,

PMT: Peak maximum time; BEM: Brabender units at the
maximum; AM: Ante maximum; PM: Post maximum; Al:

Startup energy; A2: Plateau energy; A3: Aggregation energy.

K2 ARXBENEHE GPTHEEZR
Table 2 Difference of GPT of different flour types

2 Type PMT/s BEM/BU AM/BU

PM/BU

A1/GPI A2/GPI A3/GPI

AN
Strong gluten
wheat

60.364+17.81Aa 85.76+8.33Aa 36.9546.53Aa

rh il /N A
Mediumstrong
gluten wheat

RN A
Medium
gluten wheat

61.84+22.30Aa 77.13+£8.27Bb 32.0945.09Bb

52.95+22.76Aa 80.00+8.45Bb 31.49+4.12Bb

Wi/ &

. 80.95+8.06ABb  26.62+6.00Cc
Common wheat

30.5744.62Bb

64.5546.94Aa

57.7245.53Bb

57.9345.43Bb

55.0545. 02Bb

1 330.35£732.54Aa 1 276.70£850.73Aa 2 086.12234. 14Aa

1 147.154636.30Aa 1 155.03775.52Aa 1 832.01£204.09Bb

1128.414489.35Aa 1 164.18+629.37Aa 1 885.02+203.95Bb

1032.34£161.51Aa 1032.34%161.51Aa 1 808.88188. 28Bb

) S B J5 AN R K /N S B8 AN R 26 ] 22 5 7E 0. 01,0, 05 AKF %,

Different capital and normal letters following data in same columns indicate significant differences among different types at 0. 01 and

0. 05 levels, respectively.
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Table 3 Analysis on flour and dough quality of the wheat samples
PR EiL D /M RMH -2 {H T e 22 BTN
Trait Index Minimum Maximum Mean SD CV/%
T W o o VLI Zeleny sedimentation/mL 19. 00 57.50 32.69 7.07 21.63
Flour quality  so) vt & it Wet gluten content/ % 24. 60 49. 30 35. 76 441 12.33
F i ffi & & Dry gluten content/ % 9. 60 22.70 14. 07 2.51 17. 88
Tfi i 6 %0 Gluten index 21.77 99.05 65.23 17. 85 27. 36
CEH&SE  WOKE Water absorption/% 55.70 70.80 62.25 202 169
Dough quality J& Wi 5] Development time/min 1.70 34. 20 8.23 6.76 82.08
FaEWHA] Stability time/min 1. 20 43. 20 12.28 9.70 78.97
5916 Softening degree 9. 00 211.00 66. 68 41,45 62.16
A3 I 5 & 46 8% Farinograph quality number 26.00 473.00 156. 38 110. 94 70. 94
Fr AT Stretch area/cm? 9. 00 294. 00 115. 84 57.08 49. 28
LI )7 Resistance/E. U 52.00 1 102. 00 443. 20 183. 46 41. 40
FEAHE Extensibility/mm 94. 00 214. 00 150. 74 23. 87 15. 84
e KPLHBE F1 Max resistance/E. U 80. 00 1162.00 547. 84 258. 69 47.22
e RPAPLEB] Max extensile rate 0.70 10. 30 3.68 1.79 48.58
F4 GPTHEEEMERAEXE
Table 4 Correlation of GPT and flour quality index
GPT _ Zeleny UUFEME T T A A & 1 A ‘[ﬁiﬁ)‘j?iﬁiﬁl
Zeleny sedimentation Wet gluten content Dry gluten content Gluten index
PMT 0.296" " —0.429" " —0.055 0.710"
BEM 0.269" " 0.583" " 0.484" " —0.119
AM 0.612" " 0.317*~ 0.452" " 0.358" "
PM 0.463" " 0.368" " 0.484" 0.255"~
Al 0.161" 0.379" " 0.271"* —0.184"
A2 0.203" 0.395" " 0.279"~ —0.183"
A3 0.487" " 0.561 0.579" 0.112

% P<T0.05; » =, P<{0.01.
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Table 5 Correlation of GPT parameters with farinographic and extensographic parameters
B \ WRmE \ BX .
g 7K 2 JE R ) AR i) 5910 B Ei g PLEA hAh B A i i m@mt P L f5i)
GPT Water Development  Stability Softening  Farinograph  Stretch Re- Exten- M Extensile
absorption time time degree quality area sistance sibility - ‘ax. rate
number resistance
PMT —0.384" " 0.497" 0.678" " —0.615 0.612"" 0.655" " 0.683" 0.092 0.715"" 0.674"
BEM 0.635"" 0.113 0. 004 —0.021 0.077 0.055 —0.121 0.378" " —0.064 —0.186"
AM 0.477"" 0. 445" 0.424" " —0.459" 0.455" 0.513 0.353 0.410"" 0.422"" 0. 285
PM 0.563"" 0.427 0. 389" —0.421" 0.433" 0.425 0.276" 0.414" "  0.344"" 0.207"
Al 0.459" —0.101 —0.182" —0.022 —0.094 —0.094 —0.139 0.119 —0.150 —0.175
A2 0.422 —0.053 —0. 146 —0.023 —0. 050 —0.042 —0.143 0.202° —0.128 —0.183"
A3 0.620 0.304" 0.242" —0.253" 0.290" " 0.333" 0.109 0.518" " 0.196° 0.028
* , P<C0.05; * %, P<C0.01.
F6 GPTHirEHMARERNEESH
Table 6 Regression analysis of GPT index and other quality indices
g
B 15 Do R B on
Prediction index Regression equation e
coefficient
ULI%{E Zeleny sedimentation y=—9.170X10" 140, 40221 +0. 47823 —0. 3452, +0. 52127 0.492" "
1B 1 7 % B Wet gluten conten y=—3.250X10"1—0. 2292, —0. 552z, +1. 001z, 0.445" "
1 745 2% Gluten index y=5.099X10" 1640, 7242, +0. 38023 +0. 24025 —0. 29275 0.650"*
% 7K % Water absorption y=—2.961X10 1 —0.29521+0.489x,+0. 13425 0.434"%
JE W B [8] Development time y=—1.102X10" 40, 45421 +0. 27623+0. 3172, —0. 15425 0.486" *
fa @ ifa] Stability time y=—2.869X10"140.661x;+0.264x3+0.283x,—0.12326 0.679**
554k Softening degree y=2.424 X101 —0. 6332, +0. 20525 —0.18323—0.419x, —0. 166x; 0.636"*
A3 Ji i 4 48 80 Farinograph quality number y=—2.555X10 1940, 6422, +0. 21623 40. 3172, 0.621**
P AL Stretch area y=1.284X107140. 7232, +0. 31925 +0. 2607 0.718%*
e KPBLF1 Max resistance y=—2.288X10"16+0. 73321 +0. 29925 +0.172x, 0.703**
i KB ] Max extensile rate y=1.326X10"1+40, 64121 +0. 32023 +0. 32324 +0. 24225 —0. 25226 —0. 36327 0.566**

x1: PMT; x22:BEM; x3: AM; a4: PM; x5 Al x4
it b
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