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Correlation Between HMW GS, the Pentosan and Their Components
and Their Cluster Analysis in Different Wheat Varieties

LI Chun xi, ZHANG Bei bei, SHAO Yun, JIANG Lina, LI Dan dan
(College of Life Sciencess Henan Normal University, Xinxiang 453007, China)

Abstract: The composition of the HIW S, pentosan and pentosan components in different wheat varieties were an-
alyzed. Based on the scores of these subunits in several wheat varieties, the correlations between the composition of
HMW -GS, subunit combination types, pentosan, pentosan components and theirt ratio were analyzed. The results showed
that 11 types of HMW GS were detected. Among different varieties, the variation was great for Ara, but small for Xyl,
and the pentosan and its components were very different, with big coefficient of variability. Significant inverse correlation
was found between most of indexes and Glu -1 loci, among which the effect on Glu D1 was bigger than on other two loci.
N, 7. 17418 and 2+ 12 subunits had great influence on pentosan and its components. But the good subunits for baking
quality, such as 1 and 5110, had litlle contribution to pentosan and its components. The content of pentosan and its
components was higher in varieties with subunits N, 7 and 2+ 12. Finally, the 21 varieties were clustered into 4 groups
according to their HMW -GS scores and pentosan content. The first goup of varieties could be used to feed production,
and the third group as raw material of food industy.
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Tab. 1 HMW -GS patterns and quality scores of 21 wheat varieties investigated

b HMW -GS £ j%, M4y i HMW -GS 2H i B4y
Varieties GluAl Glu-Bl Glu-DlI Scores| Vareties GluAl Glu-Bl Glu-DlI Scores
% 18 Xinmai 18 1 7+9 5410 10 |7 004 Zhengmai 004 N 7 2+12 3
J8Z 16 Zhoumai 16 N 7+9  2+12 5 (i 9629 Wen 9629 N 7+9  2+12 5
Ji% 18 Zhoumai 18 2" 7+9  2+12 7 |PFFE 18 Kaimai 18 N 17+18 2+12 5
F % 005 Zhengmai 005 2" 79  2+12 7 96266 Yan 96266 1 17+18  5+10 10
Jil 2% 17 Zhoumai 17 N 9 2412 5 [ 9023 Zhengzhou 93 N 7+8  2+12 5
4% 9901 Yunong 9901 N 7 2+12 3 [8%£ 98 Zhengmai 98 1 14+15 5+10 10
# % 3 5 Luohan 3 2" 7+9 2412 7 |FBAR 16 Zhengnong 16 1 7+8 5+10 10
H: 586 -4 Chang 58 -6-4 2" 7+8  2+12 7 (%% 345 Yuma 34 1 7+8  2+12 7
&5 2 5 Luohan 2 2" 78 2+12 7 ||t 8901 Hebei 8901 1 7+8  5+10 10
#2249 5 Yumai 49 1 7+9 510 10 |%F 475 Yuma 47 N 7+8  2+12 5
V27 5 %5 Fanmai 5 1 7+8 5+10 10
212 REVNEHMICRIA B AR R R0 57 90 I 7E 22. 5919 ~ 38,064 %4, BT

FPRHE SRR L S S A T3 2. FREE SR AT A, %
FEbRAR 5 2 B AR N 18, 304 %6 ~65. 368 Y, Hir,

WER AR S YE A 49. 274 % ~ 65. 368 Y0, AHE )48 53
ZHASNE S 18 304 % ~ 24. 956 %,  H I B A [A]
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Tab. 2 Pentosan and their component content of 21wheat varieties

i H Arat Xyl  WEAX  WUAX Ara KB KAEBEME Xl K IKAEE Arey
Trem (%) % (%) ) Am (%) Ara (%) (YD) Xyl (%) Xyl Xyl
HE 18 Xinmai 18 4. 873 1.642 3020 1.409  0.658  0.787  3.464  0.985  2.233  0.407
JA % 16 Zhoumai 16 6.717  3.376  3.340 2260 1.685  0.576  4.456  1.692 2765 0.507
JA % 18 Zhoumai 18 3.788 1L.LO0OO 278  0.441  0.091  0.350 3.347  0.909 2439 0.132
HZZ 005 Zhengmai 005 5. 565 1. 419 4.146 1.245 0.355 0.890  4.319 1.063 3.256  0.288
JAZ 17 Zhoumai 17 7.358 2594 4764  2.812 1166 1.646  4.546  1.428  3.118 0.6I8
4% 9901 Yunong 9901 7.531 2.886  4.644 2486  1.258  1.228  5.045  1.628  3.417 0.493
%5 35 Luchan 3 7.208 2357 4851 2512 L 104  1.409  4.696  1.254  3.442  0.535
K 5864 Chang 5864 4.072 L.OI5 3.057 0.763 0.167 0.597  3.308  0.848  2.460 0.231
%2 25 Tuohan 2 5.203 1. 631 3572 1.025  0.423  0.605 4.178  1.210  2.967 0.245
## 495 Yunai 49 5. 835 1.696 4139  1.028  0.374  0.655  4.807 1.323  3.484 0.214
2% 55 Fanmai 5 3.270  0.625 2645 0.377 0.078  0.302  2.893  0.546  2.38 0.130
3 004 Zhengmai 004 4.547 1.874 2673  1.341  0.752  0.580  3.207 1.122  2.085 0.4I8
15 9629 Wen 9629 5.614 .62 3992 1120 0.385  0.735  4.494  1.237  3.257 0.249
FF# 18 Kaimai 18 7.049 2,225 4824 2675  0.934  1.741  4.374  1.292  3.083 0.612
JH 96266 Yan 96266 5.330 1.517  3.813 0.85 0.330 0.535 4.464 1.18  3.278 0.1%4
HIH 023 Zhengzhou 9023 4.782  2.011 2.771 1.517 0.906 0.611  3.265 1.105 2160 0.465
3 98 5 Zhengmai 98 4.870 2618 2252  1.590 1159  0.430  3.281 1.459 1.822  0.484
HEA% 16 Zhengnong 16 5700 2.088  3.462  1.833  0.947  0.769  3.867 1.140  2.694 0.474
71k 8901 Hebei 8901 5350 2172 3146  1.926  1.075  0.712  3.425  1.097  2.434 0.562
%3 345 Yuma 34 3.583 0.784 2828  0.565 0.131  0.426  3.018  0.653  2.402 0.187
%3 475 Yumai 47 4.820 1.458  3.363 2.050 0.568  1.482  2.770  0.890 1.881  0.740
V-1 % Means 5.384 1.839  3.528 1.516 0.693 0.813  3.88  1.146  2.717 0.390
FrifE 2 SD 1.239  0.700 0.797 0.747 0.453  0.428 0.708 0.286  0.536 0.179
BREY VD 23.013  38.064 22591 49.274 65.368 52.645 18.304 24.956 19.728 45.897
# 3 HMW-GS i i iP5 5 3R NS & & H 5 & = A hr
Tab. 3 Correlation between HMW-GS scores and pentosan and their component

HFE AntXyl  WEAX WUAX An KEE  KAEE Xyl KEE KRB A
Content (%) % % % A (%) Am (U5 (U Xyl (%) Xyl(%) Xyl
GuAl —0.434" —0.479° —0271 —0.556  —0.469° —0.494" —0.172 —0.40 —0.005 —0.551"
GluBl —0.298 —0.552° —0.013 —0.287 —0.498  —0.015 —0.217 —0.49 —0.030 —0.194
GuD1l —0.447" —0.516° —0.227 —0.512" —0.474" —0.383 —0.242 —0.515" —0.021 —0.512"
Glu-l —0.540" —0.674" —0.251 —0.628" —0.640 —0.428 —0.282 —0.68" —0.024 —0.594"

W T R IRAE o= 0. 05 Fla=0. 01 K R E
Note: 5 " Significant at the 0. 05 and 0. 01 prohability level, respectively
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Tab. 4 Difference comparison for pentosan and their component among types of subunit varieties of HMW-GS

RIS Ara+Xyl

WEAX

WUAX

Ara

KIEVE

IKAN

Xyl

KM

AR T

Sihunits (%) %) (% WD Am (%) A (%) D Xyl (%) Xyl A Xl
1 4, 851ab 1. 643b 3. 169b 1. 200a 0. 595b 0. 576b 3. 651b 1. 049b 2. 590ab 0. 330a

N 5. 747a 1. 979ab 3. 682ab 1. 758a 0. 770ab 0. 997ab 3.98ab 1. 211ab 2. 689ah 0. 459a
2" 5. 510ab 1. 608b 3. 908ab 1. 388a 0.513b 0. 875ab 4. 18ab 1. 093b 3. 033abh 0. 328a
7+8 4. 596h 1. 473b 3.111b 1. 258a 0. 539h 0. 688h 3. 341b 0. 938h 2.423b 0. 379
7 6. 040a 2. 740a 4, 700a 1.915a 1. 215a 1. 440a 4.7%a 1. 530a 3.270a 0. 390a
7+9 5. 809a 1. 841ab 3.523b 1. 516a 0. 635ab 0. 705b 4.12%6ab 1. 205ab 2. 818abh 0. 383a
17+18 6. 190a 1. 875ab 4. 315ab 1. 770a 0. 630ab 1. 135ab 4.415ab 1. 240ab 3. 180ab 0. 400a
14+15 4, 870ab 1. 640b 3. 020b 1. 410a 0. 660ab 0. 790ab 3. 460b 0. 980b 2.230b 0.410a
5+10 4, 780ab 1. 567b 3.171b 1. 096a 0. 526b 0.557h 3. 684b 1. 041b 2. 613ab 0.297a
2+12 5.651a 1. 886ab 3. 709ab 1. 664a 0. 719ab 0. 941ab 3. 988ah 1. 169ab 2. 769ab 0. 429a

VE: FISD VE7E o= 0. 05 /KF LT Z 041 Note: The amalysis of variance on 0. 05 level using LSD method
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Tab. 5 Difference comparison for pentosan and their component among subunit combinations of HMW -GS

A G T [ ]
AGRICULTURAE
BOREALI-SINICA

JEHE . - - -
szjbuEl t” Arat-Xyl  WEAX  WUAX Ara KEWE KARBEE Xyl KIEE KA Ave Xl
L %) 0 9] % Ara (%) Ara (%) (9% Xyl (%) Xyl( %) Y
combinations
I, 7+9, 5+10 5.355ab  2.10ab 3. 195b 1.310ab 0. 765ab 0.540b  4.045ab  1.3%0ab  2.650ab  0.345ab
N, 7+9 2+ 12 6. 400a 1.877ab 3. 33b 1.770ab 0. 667ab 0.637b  4.183ab 1.213ab  2.700ab  0.4Mab
25, 792412 5.520ab  1.59Bbc 3. 9B0ab 1.400ab  0.517b 0.883ab 4.123ab  1.073bec  3.047ab  0.320ab
N, 7, 2+12 6.040ab  2.740a 4. M0a 1.915ab  1.215a 1.440a  4.795a 1.50a 3.270a 0.3%ab
25,7+ 8 2+12 4. 635b 1.32be 3. 315b 0. 895b 0. 295b 0.600b  3.745ab 1.00bc  2.715ab  0.240ab
N, 17+ 18 2+ 12 7. 050a 2.230ab  4.80a  2.670a 0. 930ab 1.740a  4.370ab  1.2%90ab  3.080ab  0.610a
I, 17+18 5+10 5.330ab  1.520bc 3. 810ab  0.923b 0. 330b 0.530b  4.460ab 1.190ab  3.280a 0. 190b
N, 7+8 2+ 12 4.800ab 1.73%ab 3. 065b 1.785ab 0. 740ab 1. 045ab 3. 020b 1.00bec  2.020b 0.60a
I, 14+15 5+10 4.870ab 1.640bc 3. 20b 1.410ab 0. 660ab 0.790b 3. 460b 0.980bc  2.230b 0.410ab
I, 7+8, 2+12 4. 183b 1.18c¢ 2. 93b 0. 870b 0. 387b 0.500b  3.260b 0.7%0c¢ 2.493ab  0.26ab
N, 7+8 2+ 12 5.350ab 2.1Mab 3. 150b 1.930ab 1. 080ab 0.710b  3.420b 1.10bc  2.430ab  0.5600ab
VE: H ISD ¥ETE = 0. 05 /K-F AT Z 8T Note: The analysis of variance on 0. 05 level using 1.SD method
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Fig. 1 Quster chart of scores of HMW-GS and pentosan content of 21 wheat varieties
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