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Research on swelling power , alkaline water retention capacity
and other relevant quality traits of wheat flour

Chang Cheng, Ma Chuanxi , Li Baoyun, You Mingshan, Liu Guangtian
(College of Agronomy and Biotechnology , China Agricutural University , Beijing 100094 , China)

Abstract The both physical and chemical traits of twenty-eight wheat cultivars were measured respectively and their
relationships were analyzed. The results indicated that there were remarkable diff erences among the samples in quality
o each cultivars. The correlative analyses showed that Alkaline water retention capacity (AWRC) was strongly corre-
lated with grain hardness, water-soluble arabinoxylan (WEAX) content and mix tolerance; while swelling power was
only tied up with amylase content. Grain protein content was strongly correlated with SDS sedimentation volume, mixo-
gram peak height, but not remarkably with Pelshenke value and mixing time. SDS sedimentation volume showed a sig-
nificantly positive correlation with Pelshenke value, glutenin macro-polymer (GMP) content, mixing time and mixogram
peak height. The chemical basis of SDS sedimentation volume is GMP which is dependent on both quantity and quality
o protein; while the mixing time and Pelshenke value are correlated only with protein quality traits. Thereis no signifi-
cant correlation between protein quality traits and swelling power or polyphenol oxidase activity (PPO) . In conclusion,
the AWRC is mainly affected by grain hardness, WEAX and kernel protein traits; the swelling power is only dependent
on amylase content; and there are no necessary correlations between PPO and the activities of protein and starch.
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Table 1 Qudity traitsof 28 wheat varieties
w DS PPO w( w( w(  w(
Pelshenke w(GMP)/ /
(WEAX)/ ‘ / ) ) Yoo _
/min % /% /min cm 1) 10)
| % % /mL U % % % %

18 60.0 0.626 27.5 63.0 4.46 4.2 834 16.66 59.0 19.5 11.8 58.6 33.36 26 56 2.0 13.5

19 56.0 0.440 24.5 63.0 4.37 55 7.30 22.19 47.7 186 11.2 583 39.69 3.0 51 255 115

18 64.5 0.609 23.0 63.0 4.56 4.6 7.68 21.87 30.9 17.9 10.9 58.1 29.80 2.9 55 29.0 11.5

9 62.0 0.486 20.0 80.0 4.48 4.4 812 20.19 456 17.9 10.8 585 37.93 3.0 52 280 125

9 62.0 0.440 23.0 73.0 4.63 4.8 867 19.70 350 18.1 10.8 58.6 1513 2.8 52 285 10.5
95083-2 59.0 0.470 20.0 36.0 4.39 4.6 2.8 22.63 383 217 11.5 579 10.22 19 57 46.0 13.0
95083-6 59.5 0.456 14.5 350 4.15 50 6.71 26.53 37.5 21.8 11.7 57.9 14.78 1.8 59 520 145
95083-9 57.5 0.503 12.5 41.0 3.99 3.8 7.73 21.30 255 21.1 11.6 57.3 10.62 1.6 56 41.0 13.0
18 66.0 0.543 34.5 90.0 4.84 3.8 7.37 23.34 37.0 20.4 12.3 56.8 1548 2.9 56 40.0 10.0

50 60.5 0.493 18.5 69.0 4.53 4.3 7.07 22.19 37.1 17.2 11.4 57.8 27.93 21 55 340 14.5
95240-7 58.0 0.406 30.5 76.0 4.29 40 3.60 26.10 38.4 20.3 120 57.2 2310 20 56 350 10.5
935031 65.0 0.576 26.0 92.0 4.08 4.6 5.91 27.07 831 21.3 11.8 60.7 40.40 2.1 7.2 39.5 12.5
361 68.0 0.609 28.0 189.0 4.63 3.2 6.09 24.20 87.5 223 11.9 60.2 69.89 28 69 345 150
98108 63.0 0.636 38.0 228.0 5.19 3.7 6.59 23.06 8.4 21.5 11.9 60.7 43.44 35 6.6 255 11.0
188 64.0 0.539 30.0 109.0 4.65 59 7.76 22.63 32.4 15.1 11.4 57.4 37.45 3.5 55 180 11.0
98102 70.5 0.639 60.5 317.0 6.90 4.3 820 19.05 98.9 27.2 13.9 59.0 66.82 6.1 7.5 225 7.0

33 73.0 0.653 42.0 225.0 5.53 3.9 7.24 21.00 8.1 19.1 11.4 60.3 77.00 6.6 59 155 6.0
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w DS PPO w( w( w(  w(
(WEAX)/ PdSher_]ke w(@un/ / ) ) )Y ! /
! o % - I min % y % % % % /% Imin cm ¢y 10
38 745 0.659 37.5 1640 517 45 6.8) 21.97 110.5 25.0 12.6 60.8 78.93 3.8 6.9 27.5 7.5
47 715 0.653 37.0 156.0 6.05 4.3 8.44 18.62 1058 27.2 128 60.1 7565 3.3 7.3 29.0 10.5
54 740 0.659 3.0 820 491 31 711 21.32 97.5 21.5 11.9 60.9 80.14 6.2 6.3 225 110
34  69.5 0.620 440 2860 508 46 478 2328 97.6 235 133 5.3 76.80 4.0 6.8 20.0 10.0
9023  70.0 0.646 355 2050 498 3.6 6.87 2236 109.7 21.7 120 61.6 7218 3.6 6.9 385 10.5
17 765 0.5% 350 239.0 4.8 41 599 23.98 1184 20.3 1.2 62.4 67.33 3.5 6.3 225 110
158 7.0 0.639 37.5 70.0 527 47 825 2230 101.5 258 127 60.7 76.41 22 6.9 20.0 9.5
229 730 0.729 350 1620 536 3.8 6.79 2252 121.7 19.7 10.8 63.7 8850 3.8 56 14.0 110
PHe516  68.0  0.634 37.5 106.0 6.33 3.8 4.02 26.20 109.1 225 11.8 614 73.78 3.7 6.9 29.0 10.0
354 66.5 0.626 31.0 240.0 505 43 6.0l 2490 10L.3 18.7 1.3 61.4 88.33 3.9 56 145 10.5
6 62.5 0.606 425 60.0 508 3.0 6.14 2490 160.3 23.8 13.6 56.3 6254 2.6 6.5 325 16.5
65.9 0.580 31.3 129.3 492 42 6.73 2260 728 211 119 59.4 5.21 3.3 6.2 29.5 114
w ,
1.2 0. 05 mol/ L 0.1mol/L ,
., 0.5mm 10 2 3); (
( Tecator ) : ) 37 20 min,
1) DS (1, 0. 50 mol/ L , 460 nm
39 Daeo g min
2) Pelshenke AACC 5650 0. 001 1 U
3) AACC 54-50, 109 10) AWRC 1.000 g,
Mixograph( ) (mg) 10mL ) 0.1 mol/L
4) McCormick (8] NaHCO;3 5mL, , 20
5) B 7648 - 87 min ,6 000 g 10 min )
o) (my) =[(mz- mg- 1)/
6) (WEAX) 1] % 100 %
_ [10,11] 11) 50 2
7 (GvP) Weegd , ,
[11]
8) SPSS
(NIR, Instable 610, Newport scientific sdesand ser-
vices Pty Ltd, ) 2
9) PPO Anderon  Morris 2.1
[12 1] , , 2
0.500¢g 10 mL ,28 ,  Peshenke
, 0.300g,7.5mL 0.10 , DS
mol/L (pH5.6) , 4 ,  AWRC
12 h, ,2000g 15 :
min 1mL 2 , ,
3mL ( 0.1maol/L F ,28
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Table 2 Variationsof qudity traitsin tested wheat varieties
F F
I % 51.2 10.2 88.5 51.6 68.4" 1) 11.4 6.0 16.5 21.3 57"
72.8 25.5 121.7 44.8 368.2" || w(GMP) % 4.92 3.99 6.90 13.6 14.9”
w ( ) % 11.9 10.8 13.9 6.9 461.97 | w( )% 22.57 16.7 27.1 10.9 2.1°
DS / mL 3.3 12.5 60.5 325 92.6" |[ w(WEAX) % 0.58 0.406 0.729 14.7  4.4"
Pelshenke /min 129 35 317 63.2 43.17 || PPO /U 4.2 3.0 59 155 12.4"
/min 33 1.6 6.6 39.1 259" 6.73 2.85 867 21.9 19.57
/cm 6.2 51 7.5 12.0 15.6" || w(AWRQ)/ % 65.9 56.0-76.5 88 39.9”
/() 29.5 14.0 52.0 30.5 8.6
(e 0.01 0.05
Pel shenke GMP
2.2 ( 3) 9DS
DS GMP, ( 1,
: GMP ; :
Pel shenke DS Pel shenke
3
Table 3 dmple corrdations among AWRC, swelling power and the other quality indices of wheat samples
w DS Peshenke PPO w w w (
( ) /() 1() (GMP) (WEAX) )
0.909™
w( ) 0.309  0.316
DS 0.653" 0.666™" 0.691"
Pelshenke 0.685"" 0.647°" 0.334  0.728"
0.527"  0.630"" 0.189  0.664™" 0.645™"
0.761"" 0.636"" 0.690" 0.673"" 0.558"" 0.315
-0.481" -0.626" 0.096 -0.507" -0.644"" -0.735"" - 0.072
-0.403" -0.349 0.020 -0.489° -0.404" -0.657""-0.160 0.494""
PPO -0.347 -0.329 -0.241 -0.25 -0.172 -0.230 -0.314 0.037 - 0.057
w(GVP) 0.647"" 0.648™" 0.507  0.834™" 0.607"" 0.646" 0.613""-0.450" - 0.565"" - 0.219
w(WEAX) 0.797" 0.815" 0.314  0.625 0.565"" 0.563"" 0.651°"-0.487"" -0.315 -0.433" 0.615"
w( ) 0.041  0.001 -0.017 -0.103 -0.064 -0.297 0.133 0.290 0.245 -0.075 -0.222 -0.165
-0.087 -0.003 -0.049 -0.030 -0.03  0.170 -0.141 -0.208 -0.186 0.173 0.088  0.150 - 0.671""
0.840" 0.815" 0.246  0.630"" 0.626" 0.656" 0.662"- 0.500"" -0.552""-0.299 0.613"" 0.788""- 0.082 0.104
2.3 ,WEAX GMP AWRC
3 ; . AWRC
AWRC DS Pel shenke
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Table 4 Regresson anayssof AWRC and other quality traits
[1]
F 1
(t ) R
53.74 0. 000 PPO

w(WEAX) 22.337 0.326 0.049
0.0844 0.474 0.007
- 0.607 -0.253 0.019 0.800 31.4 '

2.4 PPO
(
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9_
* L .
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1 1 L ] 3
215 18 21 24 27 (3]
w{ EHER) %
2 [4]

Fg.2 Rdationship between swelling power
and amylase content
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