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Analysis of Quality Stability of the Strong Gluten Wheat Variety Lunxuan 49
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Abstract; The stability and variability of wheat quality influence its processing performance and end-
use property. This study evaluated the quality performance and its stability of Lunxuan 49, a new
high-quality strong-gluten variety, under diverse environments. Through field trials conducted at 18
locations in the Northern Part of Huang-Huai Winter Wheat Region, including Hebei, Shandong, and
Henan Provinces, comprehensive analyses were performed on its milling quality, end-use quality, and
the effects of soil physicochemical properties on quality. The results showed that averaged grain hard-
ness, test weight, grain protein content, wet gluten content, dough development time, stability
time, flour water absorption, tensile area and maximum resistance were 70. 54 HI, 828.78 g+ L',
14.41%, 30.75%, 3. 36 min, 16.92 min, 59.50%, 154 cm®, and 710 BU, respectively. Most quality
traits exceeded the strong-gluten wheat standards. The coefficients of variation (CV) for all traits
were below 10% ., except for development time, stability time, stretch area, tensile resistance and

maximum tensile resistance. Baking quality analysis revealed that Lunxuan 49(blended flour from 18
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sowing sites) achieved a comprehensive score of 85, comparable to Australian mixed wheat, with su-

perior texture properties(resilience: 46.4 %, springiness: 97. 68). Environmental interaction analysis

revealed that Lunxuan 49 was sensitive to soil available phosphorus, pH, and electrical conductivity,

while maintaining overall stability across diverse soil conditions. This study lays a theoretical basis for

identifying optimal planting regions for Lunxuan 49. The high stability and broad adaptability of

Lunxuan 49 play a critical role in accelerating the industrialization of strong-gluten wheat in Hebei,

Shandong, and Henan Provinces.

Keywords: Wheat quality; Lunxuan 49; Quality stability; Milling quality; End-use quality
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Table 1 Sowing locations of Lunxuan 49 in 2023

45 Code b 45 Location 4 Province 245 % Coordinates + 42 Soil type
ZQ # [T Zhangqiu 11 & Shandong 117°22" E, 36°47' N HE 1 Loam
7P 4FF Zouping 117°38" E, 36°54' N 1+ Loam
HT 16 £ Huantai 118°01" E, 37°04' N Fi+ Clay
JY P Jiyang 117°09" E, 37°08' N Fi+ Clay
wQ 54 Wugiao 116°20" E, 37°50' N b + Sandy
GQ & Gaoging 118°13" E, 37°07' N Fi+ Clay
DG Z4:9% Dongguang 116°32" E, 37°58' N #i+ Clay
ZX i B Zhaoxian Jdt Hebei 114°53" E, 37°45' N #i+ Clay
JZ FEM Jizhou 115°34" E, 37°32' N 1 4+ Loam
YS 1l Yanshan 117°13' E, 38°02' N 1+ Clay
NJ T Ningjin 114°54" E, 37°43' N it + Sandy
LY F&3¢ Longyao 114°48' E, 37°14' N Fi+ Clay
AP 425F Anping 115°19" E, 38°14' N #i+ Clay
WY #£F Wuyang i H Henan 114°09" E, 33°49' N i 1+ Sandy
Y]J FEH Yanjin 113°58' E, 35°20' N 1 Loam
HX #E B Huixian 113°47" E, 35°35' N #i+ Clay
QY LB Qinyang 113°06" E, 35°25' N Fhi+ Clay
TY % Tangyin 114°28" E, 35°47' N b+ Sandy
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Table 2 Physicochemical properties and grouping of different locations

a3 LR L R A S A CHReR
Group ()rgar{lckmffgcr/ (Avall‘al'filcil\J; (Avall'all){lciljé ?vallkaf{lc}?{ ElCCTl;lCE%l .COndBft)lVITy/ pH
g kg mg * kg mg * kg mg * kg pS -+ cm
41 ZX 30.9 ZX 223.0 JY 65.9 HT 244 JY 801 YJ 8.71
Group 1 QY 27.3 WY 157.2 WY 62.2 DG 213.1 GQ 738.4 GQ 8.52
WY 27.2 AP 151.2 wQ51.1 7ZX 212.8 HT 718. 2 AP 8.23
HT 26.5 YS 136. 8 7Q42.5 HX 191.7 DG 614. 9 JZ8.19
HX 24.4 wQ 127.4 7X 39.5 LY 189.9 YS 607.0 LY 8.18
7P 23.3 HX 119. 4 YS 38.5 WY 167. 4 7Q 431.9 ZP 8.17
4 2 NJ 22.5 ZP 116. 2 TY 34.9 GQ 160. 3 NJ 313.2 YS 8. 16
Group 2 YS 22.0 NJ 112, 4 HX 33.9 JY 154.8 WQ 308.7 QY 8. 12
wQ 21.6 LY112. 1 HT 29.3 7P 153.4 LY 302.4 NJ 8. 12
JY 21.6 HT 107.6 NJ 26.5 AP 146. 2 7X 299. 2 7ZQ 8.05
GQ 20. 6 QY 103.2 ZP 22.0 QY 139.2 TY 298. 3 ZX 7.97
7ZQ18.2 12102.5 DG 20.9 ZQ 117.9 HX 295.7 wQ 7. 97
43 AP 18.1 JY 102.1 LY 19.8 YS 107. 3 7P 291.2 TY 7.95
Group 3 JZ17.3 DG 77. 8 AP 19.4 JZ 102.3 AP 269. 1 HX 7. 92
DG 17.1 ZQ72.0 Y] 18.1 NJ 97.1 17 242.7 HT 7.87
LY 17.1 TY 69.5 GQ15.7 WQ 84.9 QY 230.8 JY 7.80
TY 16.0 GQ61.3 12 15.5 TY 55.7 YJ 194.0 DG 7.18
Y] 12.0 YJ 50.1 QY 13.3 YJ 50.9 WY 155.9 WY 5.88
R3 BEIPHFEAR
Table 3 Grain quality parameters of Lunxuan 49
Hh gL i JiE HE RISy ik
Location Hardness/HI Test weight/(g+ L™ 1) Protein content/ % Flour extraction rate/ %
7Q 71.1 796 14.59 69.73
HT 69. 4 835 15. 66 66. 88
JY 70.5 819 14.75 72.39
zp 70.3 827 15.01 66. 49
DG 71.2 821 14. 41 68. 66
GQ 70.9 814 14.57 65. 37
QY 71.9 836 14. 14 69. 06
wY 71.5 810 15.63 68. 38
TY 70.5 838 13. 88 68. 04
HX 70.6 843 14. 02 68. 35
Y] 71.0 842 12.93 67.89
NJ 70.7 848 14,35 68.71
AP 70.9 835 14. 41 67.54
ZX 73.1 832 14.15 71.17
1z 67.4 826 14.23 71.07
wQ 71.0 832 13.19 67.91
LY 68.0 833 14. 66 69.07
YS 69. 8 831 14,79 68.98
L [Fl Range 67.4~73.1 796~848 12.93~15. 66 65.37~72.39
$ifﬂﬁf£i(§t 70.5+1.3 829413 14.4140. 69 68.6541.70
BRRBCV/ Y 1.85 1.55 4.78 2.48

SD: Standard deviation; CV: Coefficient of variation. The same in tables 5 and 6.
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Table 4 Wet gluten content and farinograph parameters of Lunxuan 49
Hi s T T A7 T 153 915 %4 WK JE R ] T i [a]
Location Wet gluten content/ % Gluten index Water absorption/%  Development time/min  Stability time/min
ZQ 32.32 96.58 59.5 5.38 28. 40
HT 34.62 96. 34 62.4 6.90 20. 83
JY 31.01 97.81 62.4 2.55 19.62
7P 31.93 98. 81 62.2 4. 40 26. 87
DG 30. 57 97.43 61.4 2.52 16. 10
GQ 31. 44 98. 16 61.9 7.65 19. 90
QY 30.71 97.02 61.2 1.93 10.77
wYy 33.38 97.91 62.2 3.77 31.10
TY 28. 44 98. 66 61.3 1. 97 12. 80
HX 30. 91 95. 34 61.6 1.75 12.32
Y] 28.16 97.83 61.6 1. 97 8.07
NJ 30.23 97.83 62.2 2.40 19.77
AP 29.01 98. 34 61.5 2.08 13. 45
X 28.53 98.69 61.0 1. 87 14.50
17 30. 30 95.43 62.1 5.35 10. 45
wQ 26.83 98.61 60. 8 1.93 12.83
LY 32.51 96.11 60. 5 3.83 12.23
YS 32.61 97.29 60. 8 2.18 14.55
Ju [l Range 26.83~34.62 95.34~98. 81 59.5~62.4 1.75~7.65 8.07~31.10
¥ﬁ§f£i§# 30.7542.01 97.45+1.10 61.540.8 3.3641.86 16.92+6.56
AREBCVY 6.54 1.13 1.25 55.27 38. 74
R ZQ AN A FEA L E TR AIARE(=60.0%0) 5 2.2.3 BB

JE RS ] (1. 75~7. 65 min) 5 %4 5 W 6] (8. 07 ~
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Table 5 Analysis of extensogragh parameters of Lunxuan 49

Hh o5 EDALINRsl Fr A BE 7 S Aift i S KALANBE S
Location Stretch area/cm? Tensile resistance/BU Extensibility/mm Maximum tensile resistance/BU
7zQ 179 587 162 866
HT 159 416 186 645
JY 136 432 163 651
7P 165 442 183 701
DG 149 463 167 689
GQ 177 534 169 824
QY 143 490 159 699
WY 170 546 164 817
TY 147 440 175 645
HX 144 459 167 666
Y] 150 451 169 694
NJ 178 541 172 807
AP 144 477 159 701
7ZX 164 539 160 807
1Z 103 318 170 443
wQ 154 549 155 789
LY 155 416 182 659
YS 158 433 180 687
75 il Range 103~179 318~587 155~186 443~866
$if/ﬁffsgt§ 154418 47466 16949 710498
LREBCV/% 11. 69 13.92 5. 40 13.79
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Table 6 Bread sensory evaluation of Lunxuan 49

5 [IRORE AR AR O S /D V¥ 2 /N A N URES ARy A MLV 5) BTy BB
Localti‘on Bread V()lum_e Appearance Bread core color Delicate bread crumb  Bread crumb Comprehensive
volume/mL  score(45) score(5) score(5) score(10) texture score(35) score(100)
zQ 805.0 37.1 3.0 4.0 8.0 30.0 82.1
HT 870.0 42.5 4.0 4.0 7.0 25.0 82.5
JY 790.0 35.8 3.0 4.0 7.0 25.0 74.8
P 847.5 40. 6 4.5 5.0 7.0 27.0 84.1
DG 777.5 34.8 3.0 4.0 7.0 28.0 76.8
GQ 850.0 40. 8 4.5 5.0 8.0 30.0 88.3
QY 825.0 38.8 4.0 5.0 8.0 30.0 85. 8
wY 865.0 42.1 4.0 4.0 8.0 30.0 88.1
TY 790.0 35.8 4.0 4.0 8.0 28.0 79.8
HX 827.5 39.0 4.0 4.0 7.0 25.0 79.0
Y] 830.0 39.2 4.5 5.0 8.0 27.0 83.7
NJ 780.0 35.0 3.0 4.0 8.0 29.0 79.0
AP 812.5 37.7 3.0 4.0 8.0 29.0 81.7
ZX 797.5 36.5 3.0 4.0 8.0 28.0 79.5
17 880. 0 43.3 4.0 3.0 7.0 26.0 83.3
wQ 780.0 35.0 3.0 4.0 7.0 25.0 74.0
LY 840. 0 40.0 4.5 5. 8.0 30.0 87.5
YS 795.0 36.3 3.0 4.0 8.0 27.0 78.3
YU [l Range 777.5~880.0 34.8~43.3 3.0~4.5 3.0~5.0 7.0~8.0 25.0~30.0 74.0~88.3
T+
H o 22 820.1+33.1 38.3%+2.8 3.7£0.6 4.240.6 7.640.5 27.7+1.9 81.6+4.3
Mean =+ SD
%%%%ﬁ 4.03 7.18 17.50 12.99 6.59 6.98 5.26

55 B AR bR Y

The data in parentheses are the total score of this indicator.
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Table 7 Comparison of bread sensory evaluation of Lunxuan 49 with control

AR RIS AMIBIRIFS S EETS Ui N BB ) LAy

e =]
Sﬁmnnl Bread Volume Appearance  Bread core color Delicatebreadcrumb Breadcrumb Comprehensive
ampie volume/mL  score(45) score(5) score(5) score(10) texture score(35)  score(100)
L
ﬁﬁ” 1012.5 45 5 5 9 33 97
Guchuan
fe ik 49 852.5 11 3 5 8 28 85
Lunxuan 49
WOHTR A 2
Australian 852.5 41 4 5 8 28 86

mixed wheat

JEABAUKG I 25 3 (6 ) BoR. Bk 49 19 2.3 ik 49 MREUEREEEITN
Tl s g TIOR8 B MR LR B i 15. 3945 BT H Ik 49 S FE TR S AR+
52 PE 5 OR & 22 AR LB AR DL R R R AR ARG 22 S R B (L D) L TR 4 A
13. 7% s WRIES AN FE R L — 8GR A A fE 35 22 % (H =6. 04, P<0. 05) 5
T DUER A A L I R T RN TR A 22 5 ME O D) B AL ARBE T 1 pH (73 21 h A e 3 25 7 (H =
8 T DU R RN & 2 . 6.01,P<C0.05) ;58 (H=6. 34, P<0. 05) fl ¥ i
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Table 8 Comparison of bread texture properties of Lunxuan 49 with control

He Tl g Il 57 P MR L NELIgE P4
Sample Hardness/g Resilience/ % Cohesiveness Springiness Chewiness/g
L
v 272.9 40. 8 0. 80 98.13 212.9
Guchuan
A
fe ik 49 314.6 16.4 0.81 97. 68 247.9

LLunxuan 49

PR 2
Australian mised wheat 292.7 47.4 0.81 85.78 205. 3

Nutrients . 6
Salinity 4 . .
5

P value
Electrical
% conductivity .. . . @ .
< i 0.01
|
2w ® o
@ @ 2 @ oos
s 3 s
-‘?E Available K ;
g ® o0
+H Available P . . . . 2
® 020
Available N @ & .
e 099
Organic matter .
R 6%* Ty S (° 0
7 &’ & o“ooo N 3 PN exc?ﬂ‘"&asé ?ﬁ,@“% sx%"‘“’ M ™
BCN 0@‘9&@@\& 6\" o \0?‘95\'3" & g O \\"‘ S
*2 0 .‘9\,&9 00“‘
K
JFER Quality traits

Nutrients: 3£ 43 ; Salinity : £ 43 ; Electrical conductivity: B, 53 ; pH : iR 98 & ; Available K. # 80 ; Available P: A % % ; Available N
B8 f# 20 ; Organic matter: A L% ; Hardness: ifi J& ; Test weight: 25 # ; Protein content: 25 [ Jfi & & ; Flour extraction rate; H )3 ; Wet glu-
ten content: 1% Il fi & # ; Gluten index: Ifij i 5 0 ; Water absorption: M 7K % ; Development time: J& i i} [H] ; Stability time: £ & B [6] 5
Stretch area: Fif# [ f ; Tensile resistance: i 8 fH /1 ; Extensibility ;: ZE{# J& ; Maximum tensile resistance: 5% &7 {8 fH /7 ; Bread volume: [
£ K FH ; Comprehensive score: ZE A5 . 3 [d, The same in Fig. 3.
E1 REEADLTEERSATRRERN HRIEER

Fig. 1 H-test results of quality traits of Lunxuan 49 under different soil indicator groups
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Fig. 2 Group comparisons of significantly different quality traits based on the H test

i - 046 | 009 029 032 | -040 011 -002 001 |-036 -044 027 |-047% 012 -002
Organic matter m 1.00
Available N - 006 006 | 044 009 [-047% -002 -001  -033 017 020 002 -0.75

» Available P- -007 019 019 034 012 004 -018 -018 005 -010 -007 001 -007 005 005 -0.50 |
o =
=1 o
E -0.25 s
T AvailableK- -015 030 006 035 018 |-045 036 -024 -022 |-053%| 048° 003 [-0S2%( 033 009 2
) W ©
A 0.00 % ¢
P K E
m H- 011  -014 -0 -0. 0.1 ; . . 17 i 17 0.1 . .21 i =
P pH- 0 014 -006 -021 -018 021 023 034 0 009 017 -016 013 021 030 =
i 025 ©F
. E

H o 151132:1:‘1/??3} 022 004 024 -005 023 -004 014 -012 030 004 010 -006 007 039 042 _050 O

Longitude- 035 -004 006 | 034 017 039 002 025 025 -006 026 017 006 l -0.75
Latitude- 042  -002 025 -021 015 029 004 -008 | 037 -0.20 029 -0.20 -1.00
oSt Y I e ¢
< & o o > o
o c}‘ﬂ@@ °°‘§<z& 0& &o@ > Q“@ &&z\\& m\e‘\‘& @95\7)0@*@ \seﬁ-‘% ?,640\005\“?’ ¥
<@ [ o & e R &
Qwé‘ Q9 <& & B
> &
W
Fh IR Quality traits
Longitude: % & ; Latitude . £, * . P<C0.05; * % ;. P<C0.01l.

A3

MRS T ERMEEFHEXSN

Fig.3 Correlation analysis between quality traits, soil factors and geographic factors
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