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Abstract: In order to clarify the relationship between high molecular weight glutenin subunit ( HMW-GS) and
wheat processing quality 148 wheat germplasms from different regions of the world were used to study the genetic
diversity of high molecular weight glutenin subunits( HUW-GS) and its relationship with the quality of flour and
steamed bread. Results showed that the tested materials had abundant polymorphisms at the three gene loci of Glu—
Al Glu-BI and Glu-DI of which three seven and seven types of subunits were detected respectively. The highest
frequency of allele was 1 7 +9 and 2 +12 at each of the three loci which accounted for 56.8% 47.3% and 45.9%
respectively. A total of 35 HMW-GS combinations were identified in the tested materials among which the combina—
tions of(1/7+9/2 +12) (1/7 +8/5 +10) (N/7 +9/2 +12) and( 1/7 +9/5 + 10) had higher frequencies. The
compositions of HMW-GS were different in wheat varieties( lines) from different regions. Moreover the most abundant
type of subunit and the highest frequency of high—quality subunit were found in germplasms from aboard and Huanghuai
winter wheat region. Furthermore subunits 1 2° 7 +8 17 +18 and 5 + 10 had positive effects on gluten strength while
subunits 2° 17 +18 and 2 + 10 had important influence on hardness and chewiness of steamed bread. The genotypes with
combination forms of( 1/14 +15/2 +12) (1/7 +9/5 +10) or( N/7 +8/2 +12) had good processing quality of steamed
bread.
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1 148 Glu-Al .Glu-BI .Glu-DI (45.9%) 5+10
HMW-GS (43.2%) 4 +12.2 +11.2.2 +12
Tab.1 Frequency of HMW-GS at Glu-Al1 Glu-Bl 1.4% 0.7% 0.7% .
and Glu-DI loci in 148 wheat germplasms ) 148 35
1%
Locus Subunit ~ Materials number Frequency HMW-GS (1/7+9/2+12)
CluAl | g4 56.8 (13.4%) (1/7+8/5+10) ((N/7+9/2 +12) .
N 58 39.2 (1/7+9/5+10) .(1/7 +8/2 +12)
2° 6 4.0 12.1% 12.1% 10.0% 8.0%
Glu-BI 7+9 70 47.3 (N/7+9/5 +10) . (N/7 +8/2 +12) . (N/14 +
78 20 33.8 15/5 +10) \(N/7 +8/5 +10) .(1/14 +15/2 +12)
o 1o e (2°/7 +9/5 +10) ((1/7 +9/5 +12) (2 /14 +
13416 0 15/5+10) (1/7 +8/5 +12) (1/17 +18/5 +10) .
7 1.4 (1/17 +18/2 +12) ; 19
6+8 0.7 1
Glu-DI 2+12 63 45.9 0.7% .
5+10 64 43.2 2.2 HMW-GS
5+12 8 5.4 3 HMW-GS
2 +10 4 2.7
4412 2 1.4 o Gl
2411 1 0.7 I N 2
2.2+12 1 0.7 o N N
2 148 HMW-GS
Tab.2 HMW-GS combination and its frequency in 148 wheat germplasms
1% 1%
Subunit combination ~ Materials number Frequency Subunit combination ~ Materials number Frequency
1/7+9/2 +12 20 13.4 N/7+8/5+12 1 0.7
1/7+8/5+10 18 12.1 N/7+8/2 +11 1 0.7
N/7+9/2 +12 18 12.1 N/7+8/2 +10 1 0.7
1/7+9/5+10 15 10.0 N/7+8/2.2 +12 1 0.7
1/7+8/2+12 12 8.0 N/7/5+10 1 0.7
N/7+9/5+10 8 5.3 N/6 +8/2 +10 1 0.7
N/7+8/2 +12 8 5.3 N/17 +18/5 +10 1 0.7
N/14 +15/5 +10 6 4.1 N/13 +16/5 +10 1 0.7
N/7 +8/5 +10 5 3.4 N/13 +16/2 +12 1 0.7
1/14 +15/2 +12 5 3.4 2" /17 +18/5 +10 1 0.7
2" /7+9/5+10 3 2.0 N/14 +15/5 +12 1 0.7
1/7+9/5+12 3 2.0 N/14 +15/2 +12 1 0.7
2" /14 +15/5 +10 2 1.4 1/7+9/4 +12 1 0.7
1/7 +8/5+12 2 1.4 1/7 +8/4 +12 1 0.7
1/17 +18/5 +10 2 1.4 1/7/2 +12 1 0.7
1/17 +18/2 +12 2 1.4 1/2 +10/14 +15 1 0.7
N/7+9/5+12 1 0.7 1/13 +16/5 +10 1 0.7
N/7+9/2+10 1 0.7
62.5% 66.6% ; 1 7+8.17 +18.13 +16.7.6 +8 6 ;
> Glu-B1
65.1% 70.4% . Glu-BI 7+9.7+8.14 +15.17 +18.13 +16.7
7+9  7+8 6 ; N
7+9 17 +18 o Glu-BI
Glu-B1 7+9. o Glu-DI 2 +12
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5+10 o 50.0% 5+10 1.2%; N

25.0% 2+12 2 +10.2 +11 92.6% 88.9% 2 +
12.5%; 12 5+10 5+12.2+10
2 +12.5 +10 1 ;
44.6% 43.4% 5+12.4 +12 2 +12.5 +10
7.2% 2.4% 2 +10.2.2 +12 83.3% 16.7%

3 Glu-Al.Glu-Bl .Glu-DI1 HMW-GS

Tab.3 HMW-GS and its frequency at Glu-Al Glu-BI and Glu-DI loci in wheat germplasms from different regions

Materials from middle

Materials from Materials from Materials from

Materials imported and lower Yangtze

northern winter Huanghuai winter southwest winter

from aboard valleys winter

Locus  Subunit wheat region wheat region wheat region wheat region
1% /% % 1% 1%
Number Frequency Number Frequency Number Frequency Number Frequency Number Frequency
Glu-Al 1 2 25.0 6 50.0 54 65.1 19 70.4 3 16.7
N 5 62.5 6 50.0 28 33.7 7 25.9 12 66.6
2" 1 12.5 - - 1 1.2 1 3.7 3 16.7
Glu-BI  7+9 2 25.0 6 50.0 37 44.6 17 63.0 8 44.4
7+8 1 12.5 5 41.7 30 36.1 8 29.6 6 33.3
14 +15 - - - - 11 13.3 2 7.4 3 16.7
17 +18 2 25.0 - - 3 3.6 - - 1 5.6
13 +16 1 12.5 1 8.3 1 1.2 - - - -
7 1 12.5 - - 1 1.2 - - - -
6+8 1 12.5 - - - - - - - -
Glu-DI 2 +12 2 25.0 10 83.3 37 44.6 12 44.4 7 38.8
5+10 4 50.0 2 16.7 36 43.4 13 48.2 9 50.0
5+12 - - - - 6 7.2 1 3.7 1 5.6
2+10 1 12.5 - - 1 1.2 1 3.7 1 5.6
4+12 - - - - 2 2.4 - - - -
2411 1 12.5 - - - - - - - -
2.2 +12 - - - - 1 1.2 - - - -
2.3 HMW-GS 2+10
5+10
N N 5+12 o
N N N HMW-GS
HMW-GS o
2.4 HMW-GS
2
N o 17 10 HMW-GS (
11 ( 4) 5)
( 4 HMW-GS N o 5 HMW-GS
. . (1/7 +8/2+12) .
Glu-Al (1/7+8/5+10) .(N/7 +9/5 +10)
N ;
Glu-BI 14 +15 ; (N/14 +15/5 + 10) .
(N/7+9/5 +10) ;
17 +18 (1/14 +15/2 +12) . (1/7 +9/5+10) .(N/7 +
; Glu-DI 8/2 +12)
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4 HMW-GS

Tab.4 Relationship between different HMW-GS and quality of flour and steamed bread

Farinographical Texture properties
1% /% properties of dough of steamed bread
Locus  Subunit  Whiteness Protein Wet gluten .
°© /% /min
content content - . /N /m]
Water Stability Farinograph .
. . ) Hardness Chewiness
absorption time quality number
Glu-Al 1 72.9£2.9h¢  12.7+0.84abc  30.5£3.53abed  61.8£4.26a 9.327.00ab 117.7 £73.55ab 33.5+5.74a 147.6 £20. 76ab

N 74.8+3.82ab  12.7£0.82abed 30.7 +3.45abe 59.4£5.08he 6.7 +5.80abe 81.4£55.60abc  34.9£6.5Ta 152.1+24.52a
2% 1378 12.840.52a  28.0£2.53de 03.0£6.27a 11.1£9.7% 108. 0 +54. 18ab 30.2+3.44a 130.1£13.66b
Glu-Bl T+8 73.4+3.28abe 12.8+0.71a  30.2£3.42abede  60.9£5.14abe  10.3£7.80ab 121.2£75.46a 33.8£6.95a 143.4 £21.83ab
749 73.4+3.29bc  12.740.92abe  30.8 £3.59%ab 60.9 £4. 46abe 7.7 6. 12abe 98.9£64.02abc  33.8+6.00a 148.9 +23. 85ab
14415 75.3+4.21a 12.540.78bed  31.3£2.70ab 61.2£5.7labe 3.9+3.97he 56.6 +46.02be 34.5£5.34a 144.7 £22. 47ab
17+18  74.4£3.99b  12.5£0.89abed 26.8£3.03¢ 59.4£5.51be 10.6 +6.30a 110.9 £59. 4ab 32.5+0.80a 142.3 £4.70b
Glu-DI 2410 72.5+4.35h¢  12.040.58bd  32.0£1.48a 61.6£5.56ab 4.6+1.48bc 61.6+14.87he 30.5£5.03a 134.6 £26.45h
2412 73.4£3.15abc  12.8£0.78ab  31.7+3.15a 61.6£4.32ab 7.3 £6.68abe 91.6£59.46abc  33.1£6.3% 146.8 £22. 10ab
5410 73.523.T2abe  12.7£0.85abed 29.1£3.55hede  60.4 £5.2abe 9.9£7. 24ab 122.6 £78.5% 34.3+5.76a 149.2 £22. 45ab
5+12 75.6£3.5%  12.5£0.99bed 31.1£3.11ab 58.0 4. 24bc 6.0+2.92be 73.1£30.83be 34.2+4.72a 148.0 £19.97ab

: 5% . 5
Note: Values with different letters in the same column mean significantly difference at 5% level. The same as Tab. 5.
5 HMW-GS

Tab.5 Relationship between different HMW-GS combination and quality of flour and steamed bread

Farinographical Texture parameters
1% 1% parameters of dough of steamed bread
Subunit . .
.. Whiteness ~ Protein ~ Wet gluten 1%
combination /min /N /mJ
content content Water . ) Farinograph )
) Stability time ) Hardness Chewiness
absorption quality number
1/14+1512+12 73.6£3.64bed  12.7£0.%abe  33.0+3.64a 03.5£2.58a 7.3 £6. 13abe 99.1£67. 21abe 31.7£1.42be 141.7 £10.18b
1/7+812+12 74.0£3.5bed  13.320.64a  32.5:3.23a 60.5 4. 7labe 12.7:11.42a 126.4 £102.25a 33.9£6.18abc  147.6£21.34ab
1/7+8/5+10 72.0£2.16d  12.7£0.76abe  29.1+2.97he 62.6+3.45a 11.4+7.09 153.1478.25a 33.9£4.09abc  149.1£17.33ab
1/74912+12 7.9:£1.43d  12.5£0.65bc  30.52.76ab 63.2£2.3% 6.5+4.6labe 88.9 £31. 66abe 34.0£7.52abc  146.0£28.23ab
1/7+49/5+10 73.0£3.77ed  12.7£1.09abe  30.0 £4.48ab 60.7 £5. 24abe 9.4£5.%ab 129.3 +88.53a 32.9£5.%abe  146.2£20ab
N/14+15/5+10 79.1£0.97a  12.2£0.66c  29.6+1.7labe ~ 55.4£1.07d 2.5 +0.44c 34.4£3.%c 42.5+4.7a 156.3 £52. 4ab
N/T+8/2+12 73.7£3. 14bed  12.7£0.22abe  31.4+2.62a 60.7£5.31ab 6.3 £3. 15abe 87.1£41.23abe 32.7£8.89he 142.4£23.33h
N/T+8/5+10 74.8£4.5The  12.5£0.63abe  26.6£2.23¢ 57.3£9.23¢d 11.57.48a 112.0 £24. 55ab 40.7+12.41ab  176.4£41.3a
NIT+9/2+12 73.8£3.39%bed  12.9£0.95abe  32.3 £3.56a 61.1£4.98ab 5.2£4.02be 4.5 £ 44. 04be 33.3£4.82abc  151.3£21.3%b
N/T+9/5+10 76.1£2.43ah  13.0£1.15ab  31.04.51ab 58.0£3.57abed  10.7210.09a 117.2 £104. 08ah 38.8£5.43ab 165.4 £27.37ab
3 56.8% 33.8%
10.8% 43.2%
148 17 ° 35 (1/7 +
HMW-GS Glu-Al . Glu-BI . Glu-DI 9/2+12) . (1/7 +8/5 +10) . (N/7 +9/2 +12) .
377 1.7 +9. (1/7 +9/5 +10) 10%
2+12 19 0.
56.8% 47.3% 45.9% ' 7% HMW -GS
17 ( ) 235 °

; 1.7 +8.14 +15.5 +10 HMW-GS
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