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Abstract . In order to explore the feasibility of applying the gluten-starch interaction to breed super-glu-
ten wheat variety, 20 F; recombinant inbred lines(RILs) derived from a cross between Jimai 44 and Ji-
mai 229 and their parents were used as materials, and the farinograph properties of dough were meas-
ured. Three RILs with the longer stability time(Group H) and 3 RILs with the shorter stability time
(Group L) were selected for further invistigating the gluten protein quantity and quality, starch size
distribution and gluten-starch interaction. The results showed that the Group H exhibited higher
dough development time and stability time than those of their parents, which can be attributed to

their tighter gluten network, higher B-type starch granule proportion and stronger gluten-starch inter-
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action. Correlation analysis showed that dough development time and stability time had significantly

positive correlation with gluten index, protein junctions, protein length, B-type starch granule pro-

portion, the ratio of B-type starch granules to A-type starch granules(B/A), B/lacunarity, and B/A/

lacunarity, yet significantly negative correlation with lacunarity, A-type starch proportion and A/la-

cunarity. In summary, compared with Jimai 44 and Jimai 229, the gluten network structure, B-type

starch granule proportion, and gluten-starch interaction of Group H were significantly improved. Pa-

rameters related to gluten-starch interaction determined using micro-scale flour samples can be used to

assess the dough quality at an early generation in wheat breeding.

Keywords: Wheat quality; B-type starch granules; Micro-structure of gluten; Gluten-starch interaction
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number. The same below.
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Table 1 Farinograph properties of 6 RILs and their parents

5

(D

Group Variety (line) WA/ % DDT/min ST/min DS/FE FQN
FEA W4 44 Jimai 44 68.20+0. 10ab 24.12+0. 06e 13. 5440, 32b 49.00+2, 00¢ 309. 0044, 00c
Parent o 229 Jimai 220 68. 150, 15ab 27.3540. 15¢ 12.75-0. 1bc 39.0041.00d  370.006. 00b
FHME Average 68.18 25.74 13.15 44.00 339. 50
B S 69.50+1.50a 15.2740.49g  10.8440.22¢  75.50+1.50a  208.00+3.00d
Group L L2 67. 050, 25bc 18.70+0. 12f 12.1040.15¢d  58.00-£1.00b  204.00-3.00d
L3 69. 000, 2ab 13.5140.27h  11.234+0.38de  72.50£2.50a  194.00=5. 00d
T Average 68. 52 15.83 11.39 68. 67 202. 00
T HI  65.8540.65c  29.9440.14b 16.1040. 15 26.5040.50f  438.50-6.50a
Group H H2 69.1040. 10ab 32.30-£0. 48a 16.01+0. 47a 33.00£1.00¢  436.50-£4. 50a
H3 68. 554-0. 05ab 26.3940. 06d 16.070.24a  36.00=1.00de  359.00=3.00b

FHIME Average

67.83

29.54"

16.06 "

31.83

411.33"

[ 370 304l & AN ) 2 B 3 R R [ i b (RO [A) 25 57 0 3 (P <<0. 05) 5 » (L 415 H 41 2% 5% 8 (P<<0.05, T,
Values followed by different letters in the same column significant difference among samples (P<C0. 05). * . Significant difference

between Group L. and Group H(P<C0. 05). The same in tables 2 and 3.
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Table 2 Protein quantity, quality and micro-structure of 6 RILs and their parents
é%ji‘p V:E"jiﬁ;(ﬁ:e) PC/ % WG/ % Gl/ % PPA/ % P PL/(X10' pm)  La/(X10%)
FA A 44 Jimai 44 15.1840.01d  34.65+0.25¢  88.64+0.95c  42.23+1.59bc 619.00+20.77b 1.5740.04ab  7.4840.16bc
parents A 229 Jimai 229 14.24+0.02¢  31.054+0.35d  96.14-+0.41a 41.0540.93¢  629.60+12.06b 1.55+0.07ab  7.19-40.19¢
T Average 14.71 32.85 92.39 41. 64 624. 30 1.56 7.34
Cim Lo 156360, 01be 40550358 76.66£0.5d  42.12-0.90be 559.40£18.08c 1.4940.05c 8. 3840.22a
Grou I L2 15.49+0.07c¢ 34,804 0¢ 75.61+0.52d 41.3440.43¢  620.20430.98b 1.56+0.04ab  7.8040.38b
L3 15.68+0.08b 41.95+1.45a  71.4740.21e 41.6140.74c  605.80-15.84b 1.5540.04ab  7.7940.22b
- H{H Average 15. 60 39.10 74.58 11.69 595.13 1.53 7.99°
S owm o 14.1040.03¢  30.0040.10d  97.4140.64a  43.58%1.17ab 664.60-£26.07a 1.6340.06ab  7.2040.21c
Grour 1 H2 16.18+0.09a  38.340.10b  89.29-0.8lc 44.3241.97a  690.60+20.65a 1.6840.06a  6.79-0.22d
H3 15.1540d  33.6540.05¢c  91.5740.51b  43.5441.29ab 677.20+26.10a 1.664-0.07a  7.3674-0.29c
S {H Average 15.14 33.98 92.76" 43.81° 677.47 1.66° 7.12

PC. R R & & WG 1B ¥ & & GL A 36 80 PPA L TR FUR AV E 43 L s P B AR S 8GPL AR FUR K La: ALERE . R
PC: Protein; WG: Wet gluten; GI:. Gluten index; PPA: Protein percentage area; PJ: Protein junctions; PL: Protein length; La:

Lacunarity. The same below.

P44 Jimai 44
A

Pe#229 Jimai 229

H

L1 L2
~ D A
3

H

A1 .B1.Cy Dy Ei Fi Gy fl Hy O RESMBEHMMREGE R FAR R 50 pm; A, B, C, Do E; Fo G, Hl Hy /& Angio-
Tool64 BAAFE M, HEREFEATH . SERREATR, AOREFEAXE,

A1, B, Gy Dy Eiy Fiy Gy, and Hy are the original images obtained using confocal laser scanning microscopy, with the scale bar

of 50 pmj; Ay, Bys Cos Dy Ezy Fos Gos and Hy are the images processed with AngioTool64 software, with junctions shown in white,

protein skeleton shown in green, and protein area shown in red.
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Fig. 2 Micro-structure of gluten of 6 RILs and their parents
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Fig. 3 Morphological structure of starch derived from the 6 RILs and their parents

®3 6N RILs AR EFKIEHBBES
Table 3 Starch size distribution and its filling degree to gluten network ofthe 6 RILs and their parents

é%ijp V:Efiﬁ;("f:le) BS/ % AS/% B/A BS/La AS/La B/A/La
EA Pr# 44 Jimai 44 91.824+0.69b  8.18+0.69¢  11.31+0.99b 12.28 1.09 151. 20
Parent  weop 999 Jimai 229 89.39+0.58d  10.61+0.58¢ 8. 4540, 52cd 12.43 1.48 117.52
SEIIME Average 90. 61 9. 40 9.88 12. 36 1. 29 134. 36

CoLw L1 87.9240.23¢ 12.0840.23b  7.28+0.16ef - 10.499 L 86.87
Group L L2 88.8420.69de 11.1620.69bc  7.9920. 53de 11.39 1.43 102. 44
L3 86.360.71f 13.6440.71a  6.3520.38f 11.09 1.75 81.51
Y8 Average 87.71 12.29* 7.21 10. 99 1.54 90. 27

""" Hg  HL  90.48+0.5¢  9.52+0.5d  9.53+0.54c  12.57  1.32  132.36
Group H H2 93.67+0.43a  6.3470.43f  14.86+1.06a 13. 80 0.93 218. 85
H3 91.7340.38b  8.2724-0.38¢  11.1220.55b 12.46 1.12 151.09
TF-H4{H Average 91.96* 8. 04 11.84* 12.94* 1.12 167.43*

BS:B RIFERIRL A7 s AS: A RIFERYRL 5 s B/A:B BITERY RS A BIE R R AL F 1L BS/La: BS/FLER B s AS/La: AS/FLERBE s B/A/

La:B/A/fLBE .

BS: Proportion of B-type starch granules; AS: Proportion of A-type starch granules; B/A: Ratio of B-type starch granules to A-type
starch granules; BS/La: BS/Lacunarity; AS/La: AS/Lacunarity; B/A/La: B/A/Lacunarity. The same below.
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Fig. 4 Correlation analysis(A) and principal component analysis(B) of wheat quality parameters
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