318 2011, Vol. 32, No. 16 X Bk

R, WURR], SRR, BostE, BRORE, BROE
(PNANE R 2 Ao B e, DU HEZ: 625014)

WS IR P G B IC R (075 B AT A o SRS WSO TR I 5 57 22 B T h R0 3 Fey Min. Zn,
Cu. Ca. Mg. Mo. Cd. Se (& &, N 3o AR HTExT 77 2 B b S m JC RAEAT 0. R 20 #r
PR A 4 PR, ke T I E A 1K) 73.64%; B 1. 2 BT 007 2 BALTTIRE AL 44.41%,  #ITANT Cul
Mg. Mo. Cd Z2FFEBHEIMNFILICER; RKDHORK 28 NIRAHEM 2 4, 78R EAREL T 772 BH N E
Motk P, FRACE S AL T RORTNLICER, TLMEN Mg Al Mo JeE IR fORIE R

R ®RIUE; BRI BRI RE R B

Principal Component Analysis and Cluster Analysis of Metal Elements in Buckwheat

GOU Jun-bo, HU Hong-li, WU Qi, RUAN lJing-jun, CHEN Yao, CHEN Hui*
(College of Life and Basic Sciences, Sichuan Agricultural University, Yadn 625014, China)

Abstract: In order to explore the contents and distribution of metal elements in buckwheat, the contents of nine metal elements
(Fe, Mn, Zn, Cu, Ca, Mg, Mo, Cd and Se) were determined by atomic absorption spectrometry, and the distribution of these
metal elements was analyzed by principal component analysis and cluster analysis. Four principal factors accounted for 73.64%
of total variances. The cumulative contribution rate of the first factor and the second factor to total variances was 44.41%, which
suggested that copper, magnesium, molybdenum and cadmium were the characteristic elements in buckwheat. Cluster analysis
showed that twenty-eight buckwheat samples could be classified as two groups, which could identify the genuineness of
Fagopyrum Mill to some extent. Therefore, buckwheat was a good dietary source of essential trace metals for humans as well as
trace metals such as Mg and Mo. The results of cluster analysis based on the contents of metal elements in buckwheat also can
provide a reference for the classification of buckwheat species.
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Table 1 Names and resources of twenty-eight kinds of buckwheat samples

uglg
' g4 h4 RAEH Fe Mn Zn Cu Ca Mg Mo Cd Se
1 RATHET DY 1145 BrT L 62.23 10.08 39.08 9.98 177.49  248.88 0.35 0.03 141
2 [iEYiES Y45 VG Bl 83.50 10.15 26.24 7.84 304.90 247.25 0.30 0.05 1.46
3 Kk FE BN K EL 67.16 10.29 36.09 1040 12054  249.38 0.33 0.03 0.34
4 HE ) TR TR DiRAE=) AR 55.91 10.15 3521 1276 14437  249.72 0.31 0.03 0.72
5 14N E SN T 59.03 10.32 3930 9.61 154.61  248.92 0.32 0.03 0.76
6 Ak 9978 VUL AR MR AL K2 70.99 9.36 3054 851 159.85  244.78 0.37 0.02 0.90
7 gL RAE VaAb AR K 2 112.78 9.67 33.14 7.44 320.93  246.76 0.40 0.02 0.75
8 R TE MNIE=p MN ] 65.68 10.09 3584 8.83 132,57  248.20 0.39 0.04 1.30
9 JULFEFF MNE=p M) 92.02 11.54 42.86 6.48 21841  247.29 0.29 0.02 082
10 Ak 9920 VHALARRRE K2 81.69 9.53 2621 7.29 27452  249.15 0.39 0.02 0.77
11 FiA 9909 VHACARRRHE K2 110.17 9.84 6.72  5.83 280.24 24781 0.36 0.02 0.68
12 ElISE s TN T L 70.15 9.68 3720 6.32 168.20  247.01 0.31 0.18 0.41
13 pigiEis TN T B 56.84 9.82 2468  6.82 14401  246.40 0.30 0.03 0.94
14 P24 TN T B 82.83 9.76 3298 8.49 164.62 24594 0.35 0.03 0.51
15 T e 34 TN T B 93.78 10.40 40.72 10.77  151.00  248.62 0.34 0.05 0.46
16 et P4 TN T L 57.51 9.57 744  6.65 158.90  236.02 0.32 0.06 0.54
17 353 PR 69.39 9.69 29.81 935 165.15  247.67 0.34 0.05 0.67
18 57 63 PR 67.83 9.34 563  7.29 21811  237.79 0.32 0.05 0.68
19 TR =N 75.25 10.50 2722  6.05 21055  246.82 0.37 0.08 0.68
20 iR BilipNE 59.03 10.04 1421  4.36 284.41  237.30 0.32 0.09 052
21 IR BN K I 93.40 10.48 3745 7.74 267.85 24451 0.29 0.11 0.65
22 SLSYE T NG T 68.72 10.53 3596 8.88 22532 24577 0.31 0.10 0.77
23 WI\AIARETSE DY T S TR AL S 81.65 9.04 15.35 8.56 31575  250.18 0.28 0.06 0.32
24 AIREEFEE O DUTFANMEETEE DAV SRR LIUIT S 82.83 9.96 17.11  9.46 288.94  248.13 0.28 0.11  0.63
25 KA F P9 1148 2 i R A B 64.13 10.62 3042  7.67 343.98 24957 0.29 0.08 0.28
26 HEEIE WHHEEBLF DU N4 VY 7T L 64.13 9.78 18.89 821 276.43 24959 0.31 0.13 0.97
27 RO Wk &3% U145 1 B A B 60.25 9.64 545  6.67 188.63  248.53 0.28 0.06 0.63
28 VS & e DY 148 e 22 i 61.93 9.96 2117 573 205.54  247.04 0.29 0.03 1.15
5591~  9.04~ 545~ 436~ 12054~ 236.02~ 0.28~ 0.02~ 0.28~

Bz 112.78  11.54 42.86 12,76  343.98  250.18 0.40 0.18 1.46

YfE 73.96 9.99 26.89  8.00 216.64  246.61 0.33 0.06 0.74

FrifE 2 15.53 0.50 11.52  1.80 66.64 3.68 0.04 0.04 0.31
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Table 2 Total variance description through principal component
analysis and varimax orthogonal rotated factor loading matrix

R ESN) %y
TLEALR 1 > 3 2

Fe 0.145 0.252 0.873 0.028
Mn 0.177 —0.171 0.081 0.881
Zn 0.647 0.136 — 0.064 0.600

Cu 0.838 0.082 —0.306 — 0.046

Ca —0257 —0.257 0.796 —0.028
Mg 0.752 0.023 0.191 0.168

Mo 0.097 0.811 0.147 —0.136
Cd —0.106  —0.775 0.059 0.001
Se —0.211 0.536 — 0.205 0.472
FEHE(E 2.39 1.60 157 1.04
Ji ZE VTR 1% 26.60 17.81 17.47 11.58
BT ETIRE /% 26.60 44.41 61.88 73.64
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Fig.1 Dendrogram of cluster analysis for metal elements in buckwheat
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