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Relationship between HMW- GS Content and Rheological Properties in Wheat
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Abstract : Twenty wheat varietiesfrom 10 provinces (autonomous regions) and municipalities of China
were chosen by SDS PA GE and HM W- GS composition. Quantification of the HM W- GS was operated
by Bio-imaging System and L abworks5. 0. Dough rheological propertiesof the varieties were measured
on Farinograph (Brabender 810108E) . All the data were calculated in SPSS14.0. The main results
were asfollows. There was a sgnificant difference in total HMW- GS content among the varieties and
the average expresson of each HMW subunit in the varietieswas 10>7>5>1>8>12>2>9. Both
total HMW- GS content and proportion of total HMW- GS to grain protein content had sgnificant pos-
tive relations with the dough development time, stability time and farinographic evaluation. Compari-
son of sngle subunit in contribution to processng quality was made under the same background of
other two loci. It was showed that subunit 1 was better than null , 5+ 10 was better than 2 + 12, and
7+8 wasequal to 7+9. It was also found that varieties without high quality HMW- GS compositions
showed good quality if they had higher total HMW- GS. Therefore, material s with higher total HM W-
GS content should be conserved while attention was paid to HM W- GS composition screening in wheat
quality breeding.

* :2008-03-15 :2008-04-05
: ” (KSCX2- YW-N-052) :
(2006-N-137)

(1983- ) ,

, E-mail : liujin06 @yahoo. com. cn
* : (1962-), ,

E-mail : hgzhang @nhwipb. ac. cn



. 140 -

17

Key words: Wheat ; HMW- GS; Quantification; Quality

(High molecular
weight glutenin subunit , HMW- GS)

, HMW- GS X (
, )y ( , )
HMW- GS
JurAl duB1 GuD1
L X y
, 6
, 1Ay
) 3 5
1996 ,Margiotta
1Ay t
, 5+10
, 2+12
[24]
, , 5+10
HMW- GS
, 5910
, 8 12
[34]
, HMW- GS
5]
233
, 1 5+10
GMP ,
J+87+9 2+12 4+
12 2+ 10 (glutenin
macropolymer , GM P)
el 6 HMW-GS
, HMW- GS
(n 251
HMW- GS ,
DS
8]
HMW- GS
ol HMW- GS

1
1.1
20 ()
10 () (1,
) ), 2006
HMW- GS 5
1.2 HMW-GS
10 g, 40
, 0.030 g Eppendorf
160pL ,
[10]
80 L, , HMW- GS
2
1.3 DSPAGE
10 %, 4%,
1/ 10(
20uL), DYCZ30 ( ),
DYY-6 B ( ),
(0]
, 30 min, 12 h
3 .,
3
1.4 HMW-GS
SDS PA GE (Bio-
imaging System ,M ultigenius) ,
L abworks5.0 ,
(10D)
1.5

: (%) =



5 : . 141 -

x5.7 null 7+9 2+12, null 7+8 2+12,1 7+8 5+
1.6 10( 1) 5
Brabender Quadmmat Junior () ,
, 1 Brabender 810108E
AACC54-21
(min) (min) , AuAl 1
1.7 null ,duB1 7+8 7+9,du
SPSS14.0 D1 2+12 5+10
GuAl 1 null ,
2 7+8 2+12 1
2.1 HMW- GS , 7+8 5+10
20 HMW-GS 5
5 , 17+82+12,null 7+8 5+10,
1 HMW- GS
Tablel HMW- GScompositionsand grouping of the wheat var ieties
HMW- GS
Group Variety code Variety Source of varieties HMW- GS composition
1 a L16- 2 Henan 1,7+8,2+12
b 16 Kenhong 16 Heilongjiang e
c 00- 118 Jiangsu
d 00139 Yang 00139 Jiangsu
e 1 Yangma 1 Jiangsu
f Changmang Gnasu
2 g 3491 Jing 3491 Beijing Null ,7+8,5+10
h 004 Zheng 004 Henan
i 2241 Zheng 2241 Henan
12 Yangma 12 Jiangsu
3 k 50 Yumai 50 Henan Null ,7+9,2+12
| RHT3 *2027 Henan
m 19 E' mai 19 Hubei
n 90-83 Hu 90-83 Shanghai
4 o] 3482 Jing 3482 Beijing Null ,7+8,2+12
p 5 Takong 5 Henan
q 19  Ningchun 19 Ningxia
5 r 1169 Yun 1169 Yunnan 1,7+8,5+10
S J92441 Henan
t 314 Pateau 314 Qinghai
:20 a t

Note: The twenty wheat varietiesin the following tables and figures will be represented by lettersato t, regectively.

2.2 HMW-GS
2
HMW- GS 4. 4470(
50) , 6.2142( 1169) , 5. 3120,
HMW- GS
; , 17+85+10
HMW- GS , 6.0303,
null 7+8 5+10 (5.3738) 17+8

2+12 (5.2611) nul 749 2+12
(5.0986) , nul 7+8 2+ 12
(4.8974) , ;
:10 (1.6006) >7 (1.5801) >5
(1.2560) >1 (1.1400) >8 (1.0874)
>12 (1.0732) >2 (1.0701) >9
(0.8674)
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Table2 Contentsa HMW- GS in the wheat var ieties
1 2 5 7 8 9 10 12
Group Code GS1 GS 2 GS 5 GS7 GS 8 GS 9 GS 10 GS 12 Tota
1 a 1.3347 0.6308 1.7462 0.9837 1.1042 5.7996
b 1.2328 0.7279 1.6247 0. 8457 1.1762 5.6074
c 1.1005 0.6683 1.7625 0.8070 1.1857 5.5240
d 1.0544 0.7782 1.8316 0.8325 1.0535 5.5502
e 0. 9665 0.6449 1.3341 0.6874 0.9704 4.6033
f 0.9896 0.6758 1. 3056 0.6283 0.8829 4.4823
Average 1.1131 0.6877 1.6008 0.7974 1.0621 5.2611
2 g 1.1637 1.7512 0. 6859 1.4172 5.0180
h 1.2875 1.5166 0. 7666 1.5304 5.1011
i 1.5409 1. 4408 0.8993 1.8403 5.7213
j 1.4195 1.6618 0.8527 1.7207 5. 6547
Average 1.3529 1.5926 0.8011 1.6272 5.3738
3 k 1.3559 1.2816 0.7537 1.0558 4.4470
| 1.6714 1.5209 0. 88295 1.4375 5.5128
m 1.7381 1.4873 0.8492 1.1663 5. 2409
n 1.5083 1.5047 0.9846 1.1962 5.1938
Average 1.5684 1.4486 0.8676 1.2140 5.0986
4 o 1.2247 1.7643 1.0285 0.8824 4.8999
p 1.1731 1.6128 0. 8883 0.8659 4.5401
q 1.1134 1.8365 1.3278 0.9746 5.2523
Average 1.1704 1.7379 1.0815 0.9076 4.8974
5 r 1.1158 1.3241 1.6415 0.6135 1.5193 6.2142
S 1.2807 1.0974 1.4729 0.6897 1.5894 6.1301
t 1.1847 0.9587 1.5049 0.5113 1.5869 5.7465
Average 1.1937 1.1267 1.5398 0.6048 1.5652 6.0303
L 1 L
, ( 4 HMW- GS
2.3 HMW-GS 3
, 17+85+10 5 ,
HMW- GS ,
HMW-GS 1 2
3 ) a(L16-2) i ( 2241)
HMW-GS HMW- GS 5.7996 5.7213,
, 1,7+8,5+10 5 t( 314)  5.7465
4 , 4 20 , ,
HMW- GS

, HMW-GS
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Fig. 1 Quantification of HMW- GS in different varieties with the same HMW- GS composition
3 HMW- GS
Table3 HMW- GScontent, grain protein and rheological properties in the var ieties
HMV\‘?O(Ej Grain protein e Develop ment Stability time  Farinographic
Group Code Percentage of HMW time 2 :
HMW- GS content/ % -GS to protein/ % / min /min eval uation
1 a 5.7996 13.08 44.34 3.5 3.4 61
b 5.6074 11.68 48.01 2.3 1.3 33
c 5.5240 11.76 46.97 2.2 1.8 31
d 5.5502 13.01 42.66 2.2 1.5 29
e 4.6033 13.4 34.35 1.7 1.0 22
f 4.4823 12.06 37.17 1.7 1.0 22
Average 5.2611a 12.50a 42.09a 2.27bB 1.67bB 33.0bB
2 o] 5.0180 14.09 35.61 1.7 0.9 22
h 5.1011 11.6 43.98 1.7 0.8 23
i 5.7213 13.29 43.05 4.7 5.7 78
i 5.6547 12.55 45.06 2.7 1.9 40
Average 5.3738a 12.88a 41.72a 2.70bB 2.33bB 40.8bB
3 k 4.4470 12.74 34.91 1.5 0.8 20
| 5.5128 12.08 45.64 2.0 1.3 29
m 5. 2409 12.95 40.47 2.5 1.7 38
n 5.1938 12.77 40.67 2.0 1.3 27
Average 5.0986a 12.64a 40. 34a 2.00bB 1.28bB 28.5bB
4 (o] 4.8999 13.43 36.48 2.2 1.1 28
p 4.5401 11.03 41.16 1.7 0.7 22
q 5.2523 12.29 42.74 1.7 3.6 43
Average 4.8974a 12.25a 39.98a 1.97bB 1.80bB 31.0bB
5 r 6.2142 13.91 44.67 6.2 7.1 88
S 6.1301 12.77 48.00 4.7 6.4 81
t 5.7465 11.36 50.59 4.0 4.3 70
Average 6.0303a 12.68a 47.56a 4.97aA 5.93aA 79.7aA
0.05 0.01

Note: Different small letters and capital lettersfollowing the group averagesin the same column represent sgnificantly difference at the
level of 0.05 and 0.01, respectively.
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4 HMW-GS
Table 4 Reationsd HMW- GS content with grain protein content and rheological properties

Character Grain protein content / % Farinographic evaluation Development time / min Stability time / min
Total TIMMESS content 0.142 0.810° " 0.794" " 0.766
Perczr?t/lelgjlt;gszMW- GSto protein _ 0.572" " 0.508 * 0.506 °
A 0.05 0.01
Note: *, * * mean dgnificantly difference at the level of 0.05 and 0.01, respectively.
2.4 HMW-GS , , 1 null
GuAl GuD1 , GuBl
7+8 , GuB1
, 7+9, HMW-GS
GuB1 7+9,
( 5 GuAl 1 GuB1 7+8
GuBl1 7+8 GuD1 5 GuD1 5+ 10 ,
+ 10 , GuAl 1 , 2 +12,
HMW- GS null , HMW- GS 2
null; GuBl +12; duAl null duBl 7+8
7+8 GuD1 2+12 , 5+10 2+12
,AduAl 1 null 5+10 2+12
5 HMW- GS

Table5 Hfectsd individual HMW- GS on HMW- GS content, grain protein and rheological properties of the varieties

No st Tod Huwos GAnpoen Doopmen  SaMiy  Fmoshc  aigond
1 1 5.2611 12.50 2.3 1.7 33 7+8and 2+12
Null 4.8974 12.25 1.9 1.8 31
2 1 6.0303 " 12.68 5.0 5.9 80 7+8and5+10
Null 5.3738 12.88 2.7 2.3 41
3 7+8 4.8974 12.25 1.9 1.8 31 Null and 2 + 12
7+9 5.0986 12.64 2.0 1.3 29
4 2+12 5.2611 12.50 2.7 1.7 33 land7+8
5+10 6.0303 12.68 50"" 5.9 80" "
5 2+12 4.8974 12.25 1.9 1.8 31 Null and 7 +8
5+10 5.3738 12.88 2.7 2.3 41
3 null , 5+10 2+12, Payne
(201 7+8
,HMW- GS +9 , 7+8
, 10 +9 (@
, 7 5 1 8
12 2, 9 HMW- GS
1075 1 , 9 2 12 ,
; 28 12 HMW- GS
[57]
HMW- GS
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