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M ulti-stackhng DSPAGE for W heat Glutenin Polymer and It's Relation to
Bread-mak ng Qual ity
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(*College of Crop Science, China A gricultural U niversity, B eijing 100094; 2B eijing A gro-B iotechnology Research Center, B eijing 100089, China)

Abstract Ten Fs linesw ith the difference in bread-making quality (acoording to theirmini 'S sedimentation
values and mixing tolerances) w ere used to explore the procedure of multi-stacking M S) D S-PA GE, and to
understand the relationship betw een bread-making quality and luble and in®luble glutenin polymers The
results shoved that: 1) the snaller molecular weight (SD S-oluble) and the larger molecular w eight (D S-
in®oluble) glutenin polymers oould be partitioned from glutenin protein by 9D S-phophate buffer; 2) the
anount and molecular size of ®luble polymers could be estimated by M S S-PA GE; 3) as the decreasing of
the monaomer relative content, the gluten relative content increased and the quality becane better; 4) the
oontent of D S-inodluble polymers (Glutenin M acro-Polymers GVl P) and the percent of larger D S-luble
polymersw ere higher in good-quality lines than that in poor lines Therefore, it was not enough to assess
bread-m ak ing quality only by the high-molecular-w eight glutenin subunits(HMW -GS) and the anountsof total
protein and itscomponents The anountsand componentsof glutenin polymersmust al$ be taken into acoount
in w heat breeding progran s
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Table 1 Fe Inesand their quality characters
DS (mL) (min)
L ines HMW -GS M ini DS ssdimentation M ixing tolerances (farinograph) Quality class
260135 1,7+ 9,5+ 10 290 25 Good
260037 1,7+ 8,5+ 10 29 6 21 4 Good
260133 1,7+ 9,5+ 10 270 21 4 Good
260081 1,7+ 9,5+ 10 276 20 6 Good
260050 N, 7+ 8,2+ 12 22 2 12 6 M iddle
260130 1,7+ 8,2+ 12 24 8 11 0 M iddle
260196 1,7+ 9,2+ 12 222 10 5 M iddle
260051 1,7+ 8,2+ 12 220 a3 M iddle
260136 N, 7+ 8,2+ 12 47 Poor
260108 N.7+ 8 2+ 12 226 45 Poor
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Fig 1 Farinogrgphsof so)mematerials
260037 , 260130 , 260136 260037: good-; 260130: middle; 260136: poor-quality
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12
121 BCA : 5
, Table 2 Camponent of M ulti-stacking Gel n D SPAGE
(B icinchoninic A cid, BCA ) _
, 562 nm it?;kkll:i Ziflhz/vi’l/lg 12% 10;:’"‘3‘:;9 gels% 4%
. BCA A © pH 11 25, 40% Acr (mL) 210 30 25 20 15 10
1% NaBCA, 2% NaCOs - HO, Q 16%  sontrsncionss o) 1o o S0 20 2030
Na Tartrate, Q 4% NeOH, Q 95% NaHCOs B g Josreieies ) o 29 29 25 22 29
. 4% CuSDs SH:O 50 1(vA) , Daawan e 0 ng el fy
BCA 15%APS (mL) 30 05 051 05 Q5 Q5
Volune (ml) 60 0 100 100 100 100 100
, 48  EL IA
10 “DYY-II4”
( ), 200 (L BCA , 100 (L, 3
, 37 30 min, , 15 20mA, : G-
562 nm (540 600 nm) 250 , (30% , 10%
, 10min )
122 60mg 124 DS
(100 ), 1 5mL ; , ,
1mL Q 05moll DS (pH 6 8) 5 , 1 5mL
( 2% DS, 10% ), 24 h; , 300 i 65 mmolA TrisHCI
12000 r/min 10 min; (pH 6 8, 2% DS, 20% , Q 1%
, 150 (i DS 2 DTT), 65 1h, 10000 r/min 10
) ) min, BCA
( ) DS
BCA , 2
DSPAGE 400 1L 21
Q 05 molL DS (pH 6 8) ( 10 (11 54
Q 5% DS, 20% , 1% DTT), 65 1 13 68), (
h; 12000 r/min 5min, ; ) , G40 890
5 6 , : (7. 00),
(HMW -GS LMW - (8 60), (7. 72)
GS), DS ( . (Ds + DS
, GluteninM acro-Polymer, GMP) DTT ) , 2 75+ 2 57
BCA , DS = 5 32, 2 14+ 2 39= 4 53, 192
+202=394( 3 : :
123 DSPAGE 5 pH , ,
G 8, (B isacrylam ide, (DS ) : ,
Bis) Q 6% (wA), ,
(A crylanide, Acr) 4% 6% 22 QMP DS
8% 10% 12%, 1 5am; pH
85 Acr 14%, Bis Q 28%, DS ( ,
11 0 an 15an QM P) ( 3), (260135
Khan(1992) " Huang (1997)'", 260037 260133  260081) 2 57,
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5 M S D S-PA GE 613
(260005 260130 260196 260051) 2 39, DS ,
(260136  260108) 2 02 275 214 192
(Qv P) ,
M P
3
Table 3 Contentsand ratios of proten ngredients
/
Lines Protein M onomer Soluble Inluble Ratio of luble to
(%) (%) polymer (%) polymer (%) inoluble polymer
260135 11 57 6 50 231 276 Q 84
260037 13 68 8 41 3 04 223 136
260133 12 45 6 68 2 87 2 90 Q 99
260081 11 54 6 40 276 2 38 116
M ean 12 31 7 00 2 75 2 57 109
260050 12 41 8 01 179 2 61 Q 69
260130 12 13 7. 70 234 2 09 112
260196 12 61 8 18 186 2 57 Q72
260051 11 82 6 98 2 57 227 113
M ean 12 24 172 2 14 2 39 Q 92
260136 12 85 8 90 186 2 09 Q 89
260108 12 22 8 30 198 194 102
M ean 12 54 8 60 192 2 02 Q 96
23 4% , 12% .
4 , 1% 6% 8% 1% , 12%
25 0% , 4
25 9% 35 9%, 10% 12% 7 5% ,
5 2% 4% 6% 8% . ;
17 0% 19 9% 19 0%, 10%
12% 26 9% 17 4% ,
4
Table 4 Relative contents(%) of soluble gluten aggregatesfram var ious or igns
L ines 4% 4% gel 6% 6% gel 8% 8% gel 10% 10% gel 12% 12% gel Total
260135 26 9 231 385 77 38 100
260037 23 4 27 7 319 85 6 4 100
260133 220 26 8 43 9 24 49 100
260081 27. 5 26 0 29 2 11 5 58 100
M ean 25 0 25 9 359 75 52 100
260050 17. 9 20 3 27 4 19 2 15 2 100
260130 201 180 327 17. 9 11 3 100
260196 19 8 17. 6 28 5 21 4 12 7 100
260051 18 6 18 5 25 4 23 2 14 3 100
M ean 191 18 6 28 5 20 4 13 4 100
260136 17 7 191 191 28 9 15 2 100
260108 16 3 20 6 18 8 24 8 195 100
M ean 170 19 9 19 0 26 9 17 4 100
3
[17]
) HMW -GS LMW -GS



614

28

DS
; DS-PAGE
5 ’
W eegels ™ HMW -GS Y
1 ( @A P) L
Gupta™  Popineau (1994) ' 5
+ 10 Qv P 2+ 12 ,
Gupta ™ 5+ 10
HMW -GS 2+ 12 Zhu
[2]
Qv P ,
o1 Qv P
, QM P
, Qv P
4 5+ 10 ,
6 2+ 12 ;
2 1 , 3
( 260050) 1 :
, ( )
HMW -
GS : HMW -GS (
);
HMW -GS
References

[1] PayneP I, Corfield K G Subunitscomposition of w heat glutenin
proteins iolated by gel filtration in a disociating medium.

Planta, 1979, 14: 83 88

[2]

[3]

[4]

(5]
(6]

(7]

(8l

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Shevry PR, SayanovaO, Tathan A S Structure, assambly
and targeting of wheat storage proteins J Plant Physiol,
1995, 145 620 625

Hueber FR,W all J S Fractionation and quantitative differences
of glutenin from wheat varirties varying in baking quality.
Cereal Cham, 1976, 53: 258 269

Sepirstein H D, FuB X. Intercultivar variation in the quantity
of monomeric protiens ®lube and in®luble glutenin, and
residue protein inw heat flour and relationships to bread making
quality: Cereal Chan, 1998, 75(4): 500 507

SouthanM ,M acRitchie M olecular w eight distribution of w heat
proteins Cereal Chen, 1999, 76(6): 827 836

Singh N K, Donovan G R, Batey IL, etal U sof onication
and size-exclusion high-performance liquid chromatogrgphy in
the study of wheat flour proteins [. Dismlution of total
proteins in the absence of reducing agents Cereal Chem, 1990,
67: 150 161

GuptaR B, Khan K, M adRitchie F. Biochemical basisof flour
properties in bread wheats 1. Effects of variation in the
quality and size distribution of polymeric protein J Cereal Sci,
1993, 18 23 41

Huang D Y, Khan K. Characterization and quantification of
native glutenin aggregates by multistacking sdium dodecyl
aulfate polyacrylanide gel electrophoresis ( D S-PA GE )
procedures Cereal Chen, 1997, 74(3): 229 234

SunH( ), YaooDN( ), LiB-Y( ), etal
Correlation betw een content of glutenin macropolymer (GM P)
inw heat and baking quality. J of the Chinese Cereal and Oils
A ssociation ( ), 1998, 13(6): 13 16 (in
Chines)

W eegels PL, Flissbaalje T, Haner R Factors affecting the
glutenin macropolymer. Cereal Chen, 1994 7(3): 308 309
W eegelsPL, Haner R J, Scholfield JD. Functional properties
of wheat glutenin J Cereal Sci, 1996, 23: 1 18
W eegelsPL, HanerR J, Scholfield JD. Depolymerisation and
repolymerisation of w heat glutenin during dough processing 111
Effects on composition of the glutenin macropolymer during
mixing and resting J Cereal Sci, 1997, 25. 165 173
Popineau Y, CornecM , L efebvrel, etal Influenceof highM r
glutenin  subunits on glutenin polymers and rheological
properties of near-igenic lines of wheat Sicoo Cereal Sci,
1994, 19 231 241

ZhuJ B, Khan K. Characterization of monomeric and glutenin
polymeric proteins of hard red ring wheats during gain
development by multistacking D S-PA GE and cepillary zone
electrophoresis Cereal Chen, 1999, 76. 261 269

ZhuJB, Khan K, Huang S, etal A llellic variation at GluD1
locus for high molecular weight (HMW ) glutenin subunits
Quantification by multistacking S S-PA GE of wheat grow
under nitrogen fertilization Cereal Chem, 1999, 76: 915 919
Khan K, L indaH. U sof multistacking gels in ©odium dodecy!
aulfate-polyacrlanide gel eletrophoresis to reveal polydipersity,
aggregation and disaggregation of the glutenin protein fraction
Cereal Chan, 1992, 69(6): 686 688

Yang X-J( ), LuSY( ), Zhang R-Z( )
Relations between protein groups and bread-baking quality

characters of wheat J of the Chinee Cereal and Oils
A ssociation ( ), 1999, 14(1): 1 5 (in Chines)
Zhao N -X ( ), GuX-H ( ), LanJ( ).

T ritical Crops(

), 1998, 18(4): 44 47 (in Chines)

GuptaR B, Maxi S, LafiandraD, et al A ccumulation of
protein subunits and their polymers in developing grains of
hexaploidwheats J Exper Bot, 1996, 47: 1377 1385

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



