WAL E I 2013 ,14(4) .647-652

Journal of Plant Genetic Resources

R Z M7 W Bh-TRE I DD RE AT & 2 R Br

BRA,ERE G R A A T A
(" mRAO KRR S ARER, B 650201 ;2 = B A AU RME B A M H AR S0 BREIEBEFE T, B 650205 ;
SREE R AV AR E SR E R 650223)

HE.MREHFTREDRRD L ENREEF AN TREREAETLAARBRBFGRE, 5T 236 r5d X
EWT et FRETREES SR AWRE y-AATREZHEF, ERAN, FRXEZSRAAEE FTEMAE KRE
RZ B4 FAEBRIOERFTFEABYRR AN EARHEARR LR AR FREARESTE SR K FES TR
REAZ M EZFHEIMEZ(P<0.0)RFAMBEZTES MRS B E AL EINIEFZF;v-AATREZTH X5
RARZ )0 £ FMEE, 236 iy KA efPiz ik REZTRA 10 KEB AF 4 F0 5 8 XHBIF; %1 55 7 EFRIER
K, W% 1 5% 10 (B0 18 36 5% AP 55 i 3B 15 bR RAE B GG AR

KB KX RS B8 AR y-RAE TR

The Variance Analysis of Functional Compositions in Grains of
Barley Landraces from Yunnan Province of China

TANG Jun-jie' ,PU Xiao-ying’ ,ZENG Ya-wen” , YANG Tao’,
YANG Shu-ming’,DU Juan®
(' College of Agronomy and Biotechnology , Yunnan Agricultural University , Kunming 650201 ;
? Biotechnology and Genetic Resources Institute ,Yunnan Academy of Agriculiural Sciences ,Kunming 650205 ;

} Agricultural Biotechnology Key Laboratory of Yunnan Province ,Kunming 650223)

Abstract ; Understanding the genetic variation of functional components in Yunnan barley landrace will benefit
the genetic improvement and developing health food. In total,236Yunnan barley landraces were used to compare
the difference of resistant starch ( RS) ,total flavonoid , alkaloids , and «y-aminobutyric acid( GABA) of barley grains.
The results showed that significant difference of RS, total flavonoid , alkaloids,and GABA contents existed among dif-
ferent barley accessions,row types,grain colour,and hull and hulless types. Comparisons of RS and total flavonoid
contents of different barley types showed that the difference between multi-row and two row, purple grain and yellow
grain barley was significant at 0. 01 level , respectively. Meanwhile , significant difference of alkaloids and GABA con-
tents also existed between multi-row and two row, hull and hulless barley , respectively. 236 Yunnan barley landraces
could be classified into 10 clusters. The fourth cluster and eighth cluster were outstanding. Distances of final cluster
centers was furthest between first cluster and seventh cluster, and that was nearest between first cluster and tenth
cluster. It would be advantageous to the choice of breeding material. Sixteen accessions with good functional compo-
nents were selected for possible parents to improve productivity of barley in Yunnan.
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Table 1 The ranges and CV of functional component contents of Yunnan barley landraces

o %fgf%?ﬁ%%‘ RS LB Total flavonoid R Alkaloid YR T R GABA
AR LA Y AF LAY AF R EY Y AF ALY
Type (%)Range  (%)CV (mg/100 g)Range (%)CV (mg/100 g)Range (% )CV  (mg/100 g)Range (% )CV
£ Multi-row 0.06~6.09 91.56  100.61 ~717.34  50.63  2.23 ~32.45 55.95 1.29 ~25.98 44.42
“H Two-row 0.46~5.67  45.13  142.05~955.00  52.59  7.31 ~42.63 46.67 2.62 ~19.51 43.52
S8 Pumple grain 0.36~6.09  69.06  117.30~955.00  65.76  2.62 ~42.63 59.36 2.38-21.69  43.39
WK Yellow grain~ 0.06~5.90  87.93  100.61 ~786.57  62.51  2.23 ~32.45 55.42 1.29 ~25.98 44. 60
2 Hull 0.06~6.09 80.93  113.13~955.00 68.31  2.23~32.10 56.70 1.29~21.69  43.80
B Hulless 0.44~5.90  86.42  100.61 ~751.28  63.93  2.55 ~42.63 56.55 3.97 ~25.98 42. 66
K K Barley total - 0.06 ~6.78  82.73  100.61 ~955.00  67.57  2.23 ~42.63 56. 63 1.29 ~25.98 44.14
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Table 2 Difference comparison of functional component contents on different types of Yunnan barley landraces

BUPETER (% ) JLEER (mg/100 g) H W8 (mg/100 g) Y-2FE T2 (mg/100 g)
. RS Total flavonoid Alkaloid GABA
ZH Type - - - - - - - -
¥fH t{l ¥fH t18 ¥fH t{l ¥fH t1E
Mean t-value Mean t-value Mean t-value Mean t — value
LW W 1.70/3.16 5. 718 * 198. 06/436. 62 6. 876 ** 9.96/15. 03 5.249 ** 8.70/9.25 0. 824
Multi-row/ Two-row
LR/ R 2.45/1.79  3.129*  313.45/216.01 3,799 ** 11.38/10. 77 0. 955 9.16/8. 66 0. 631
Purple grain/Yellow grain
Je/#R 2.06/1.77 1.230 250. 37/228. 25 0.907 10.75/11. 50 0. 815 8.38/10.01 2. 868 **
Hull/Hulless
* FRERIE 1% BEKF
“ indicates significant difference at 1% probability level
=3 ZEMAXREZI MRS EEARHIHRT
Table 3 List of elite functional component contents of Yunnan barley landrace
YIReRLSy ) pAur || iy Al kifa ,
) Fh P4 FR o 73] ] S ) EL B o ] S
Functional Grain Functional Row Grain
Name Content  Row type Husk Name Content Husk
component color component type color
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FLHH IR 549 TR K@ )4 fif R 30. 84 ;- i) B
HRE 4.98 kR  EE )2 Zhk#E81 26.97 7S i) #
KR WK 955.00 THE £ K| y-E TR SO T 25.98 ht 7 B3 ) e
(mg/100 g)  F=fARE 82991 T EE Boo|| (mg/100 g)  HTERRE 2169 - i) )4
Total Jernt kg 751,28 TR £ || GABA il i =2 18.27 E2V I yi) #
flavonoid “HRE 73764 THE ®mEB K HrsgoRE 18012 T A #
KABRFHR 702.21  Zhk A S PR RFE 1812 E2V I i) B
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Table 4 Final cluster centers of all groups

BUIETER RS JLEEHR Total flavonoid W Alkaloid v-# 5T B2 GABA
KA Cluster AR (% ) P BIE(mg/100 g)  WE O BIE(mg/100 g)  ME ABIE(me/100 g) Bl
Range Mean Range Mean Range Mean Range Mean
1 0.36 ~4. 80 1.10 100. 61 ~166.72  144.05 2.23 ~32.45 9.46 1.29 ~19.51 9.14
2 1.89 ~6.78 3.53  672.16 ~737.64  707.11 8.28 ~15.39 11.56 6.23 ~14.52 9.51
3 0.89 ~5.58 3.86  523.03~574.15  548.39 7.31 ~30. 84 13.26 4,94 ~14.22 8. 12
4 1.75 ~4.47 3.11 772.99 ~829.91  785.19 12.16 ~21.38 14. 89 6.64 ~12. 44 10. 44
5 2.63 ~5.67 3.67  479.90 ~506.91 494, 64 8.68 ~15.67 12.70 7.03 ~12.44 10.22
6 0.06 ~5.03 2,63 230.08 ~323.13  257.30 4.54 ~42.63 12. 89 2.74 ~15.90 9.50
7 3.00 3.00 955. 00 955. 00 13.36 13.36 6.10 6.10
8 2.77 ~5. 86 3.75  589.57 ~662.05  630.54 9.37 ~14.53 11.57 7.24 ~18.12 11.49
9 1.43 ~5.30 3.30  391.72~439.03  414.62 9.94 ~18. 41 12.23 4.83 ~17.11 7.29
10 0.36 ~6.09 1.94 166.94 ~222.58  189.06 2.55~32.10 11.05 1.60 ~25.98 8.26
x5 HRBEHOEPES
Table 5 Distances between final cluster centers of all groups
JERE Cluster 1 2 3 4 5 6 7 8 9
2 563. 06
3 404,37 158.73
4 641. 16 78.16 236. 81
5 350. 61 212. 47 53.80 290. 55
6 113. 31 449. 81 291. 10 527.89 237.34
7 810. 96 247.92 406. 61 169. 88 460. 38 697. 71
8 486. 50 76. 59 82.23 154. 69 135.91 373.25 324.51
9 270. 60 292. 50 133.78 370. 59 80. 08 157. 34 540. 38 215. 96
10 45.05 518.05 359.35 596. 15 305. 60 68.28 765. 95 441,50 225.57
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