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Abstract: Objective: This study aimed to provide the basis for se-
lection and identification, quality breeding and comprehensive
utilization of millet resources.

processing and germplasm

Methods: 12 varieties of millet were used to be tested objects, a-

mino acid content of millet were measured, and then the content
of 17 kinds of amino acids in millet were used to be evaluation in-
dex and applied to principal component analysis and
Millet

The affected order of

comprehensive evaluation of quality. varieties were

clustered by clustering analysis. Results:

millet varieties on the content of 17 kinds of amino acids was Ser
>Lys>Arg>> His>Met>1Ile > Thr > Gly > Pro > Tyr > Phe >
Asp>Cys>Glu=>Leu™>Val> Ala. 2 principal components were
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extracted by principal component analysis, and the accumulative

variance contribution rate reached 88.329%. Glu, Pro, Leu,

Phe, Ile, Lys, Thr, His and Tyr could be used to comprehensive
assessment index of millet varieties. Quality merits order of the
12 millet varieties were obtained by subordinate function
methods, and they could be divided into three groups by cluste-
ring. Conclusion: Comprehensive quality of Jingu61 is the best,
and that of Zhangzagul3 is the worst.

Keywords: millet; amino acid content; principal component anal-

ysis; quality assessment
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Table 1 Amino acid composition and content of 12 millet varieties g/100 g

i Glu Asp Ala Pro Tyr Arg Cys
A 21 2.4740.08>4  0.7540.04%%  1,0540.04>  0.8240.01%4  0,2840.01>  0.3140.02®  0.1340.01
A 40 2.4340.09¢ 0.7040.02¢% 0.9840.01¢ 0.85+0.012><d  0,23+0.01¢ 0.2140.01¢ 0.134+0.01%
Ay 54 2.5440.03%¢  0.8440.04"  1,01£0.01"  0.89£0.03*>  0.2440.02"  0.2240.01¢ 0.12£0.01%¢
H4 57 2.6340.03%¢  0.9040.03% 1.0440.03%¢ 0,900,042 0.2940.02¢ 0.2440.01" 0.1240.02%¢
A 61 2.86+0.08" 0.8540.04%  1,0940.03° 0.9540.02° 0.26£0.01%>¢  0,2340.02¢ 0.10£0.01°¢
¥ 103 2.7440.04"  0.8440.01%  1,07£0.02>  0.93+0.01 0.29740.01° 0.2440.02>  0.1240.01¢
W 106 2.5340.02%¢  0.8140.01%  1,0240.03*>  0.8940.01°>  0.2340.02%¢  0.23+0.01¢ 0.1240.01%b
Y 107 2.6240.09%  0.8740.01"  1.05+0.03*>  0.9140.01 0.250.02:>¢  0,2340.01¢ 0.11+0.01"¢
A 10 2.3540.05%  0.764-0.03%d  1,0040.03>  0.7940.03%  0.2440.02"  0.34+0.01° 0.1440.01%
TR 13 2.12+0.04¢ 0.67+0.03¢ 0.91+0.03¢ 0.7140.04¢ 0.2240.014 0.3140.01®  0.1240.01¢
KA 19 2.3140.04%  0.7540.03%%  1,004£0.03">  0.73+0.03¢ 0.274+0.01>  0.34+0.01% 0.13+0.01*
KA 21 2.3440.03%  0,7740.02%%  1,0140.01>  0.74+0.03% 0.2840.01®>  0.3540.01* 0.13+0.02¢
w250 079 Loz 0.84 0.26 027 01z
TRRH/ % 8.15 8.88 4.61 9.84 9.73 19.94 8.61

it Fl Gly Ser Leu” Phe” Val* Tle® Lys”™
WA 21 0.26+0.01b 0.53£0.01*  1.6040.03"%  0,6440,03>  0.56420.01%1  0.4540.01>¢  0.1640.01¢
T4 40 0.3140.02 0.250.01¢  1.6040,02"d  0,6340.03"  0.5340.02%  0.5340.02:>  0,2240,0]bcde
T4E 54 0.3440.01% 0.2740.01¢  1.6540.01"¢  0,6740.01®>  0.5840.012  0,5540.02¢ 0.2840.01°
T4 57 0.31+0.01% 0.29740.02"  1.6940.02®>  0.6840.01¢ 0.62+0.03®  0.5640.03" 0.29-+0.02¢
HA 61 0.30£0.01%¢  0,2840.02¢  1.7740.03" 0.7140.02° 0.624+0.01®  0.5840.01° 0.2840.03"
U 103 0.35+0.01% 0.290.01%  1.7640.02% 0.7140.01% 0.63+0.01% 0.58+0.03% 0.2740.02
U 106 0.27+0.01b 0.2740.02¢  1.6640.03"d  0.6540.01¢>  0.594-0.02%d  0,534+0.02%>  0.264-0.01%*
W 107 0.3540.01% 0.280.01¢  1.6640,02¢  0.6740.01®>  0.6040.03%  0.5540.01* 0.250,01¢bd
k424 10 0.2840.01b 0.53740.02*  1.5540.03%  0.5940.03>¢  0.5540.03%%  0.4240.01¢ 0.19£0.01¢e
KA 13 0.25+0.01¢ 0.46+0.03*>  1.3540.03' 0.53+0.02¢ 0.49+0.01¢ 0.3740.01¢ 0.164+0.01¢
KA 19 0.26+0.02" 0.52+0.03*  1.4640.01¢ 0.5440.03¢ 0.55+0.01¢  0.40+0.02¢ 0.18+0.01¢%
KA 21 0.27+0.01" 0.5240.01*  1.5140.01%f  0.58+0.01¢ 0.5740.02%  0.4340.01 0.200.02bcde
EA 0.30 0.37 L6l 063« 0.57 0.50 0.23
LR RE/ % 12.27 32.98 7.62 9.65 7.18 15.35 21.44

i il Thr* Met * His W B W B Z AL R
A 21 0.42+0.01%4  0.3940.01% 0.2340.01" 4.22 11.05
HA 40 0.47+0.027¢ 0.24+0.01¢ 0.28+0.02% 4.22 10.59
WA 54 0.5240.01% 0.24+0.024 0.31+0.01¢ 4.49 11.27
HA 57 0.48+0.027 0.24+0.01¢ 0.3240.01¢ 4.56 11.60
4y 6l 0.5340.02° 0.280.01"4  0,3340.02° 4.77 12.02
T 103 0.53+0.01% 0.280.02"4  0,3340.01° 4.76 11.96
U 106 0.50+0.02% 0.26£0.01¢¢  0.310.02° 4.45 11.13
H ¥ 107 0.50+0.01% 0.26+0.02¢¢  0.3240.01% 4.49 11.48
KA 10 0.4240.01"d 0.34+0.01®*  0.2340.01%¢ 4.06 10.72
KA 13 0.36+0.01¢ 0.3340.01%*  0.2040.01¢ 3.59 9.56
A 19 0.4040.02¢ 0.3340.02e  0,2240.02" 3.86 10.39
KA 21 0.4140.01¢ 0.3340.01%>  0.224+0.01" 4.03 10.66
Y 0.46 0.29 0.28 429 104
BWRFE/ % 12.45 16.79 18.44 8.42 6.37

T x TR EERR 5 [F 5 TR A R 22 5 e 3 (P <C0.05)
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Table 2 Correlation analysis between amino acid composition of 12 millet varieties
e A Glu Asp Ala Pro Tyr Arg Cys Gly Ser
Glu 1.000
Asp 0.817* " 1.000
Ala 0.904 " * 0.771" " 1.000
Pro 0.942* 0.781" " 0.759 "~ 1.000
Tyr 0.404 0.466 0.632 " 0.167 1.000
Arg —0.681" —0.508 —0.358 —0.853" " 0.184 1.000
Cys —0.667" —0.560 —0.454 —0.642" 0.000 0.618~ 1.000
Gly 0.673" 0.663 " 0.488 0.756 "~ 0.154 —0.712* "  —0.421 1.000
Ser —0.676" —0.552 —0.338 —0.835" " 0.170 0.980 " * 0.641" —0.729" ¢ 1.000
Leu 0.972** 0.796 " * 0.873" 0.963" * 0.360 —0.717**  —0.524 0.699 " —0.704"
Phe 0.955" 7 0.787" " 0.818 " * 0.976 " * 0.318 —0.778**  —0.592" 0.745**  —0.750" "~
Val 0.911*~ 0.930" * 0.903 "~ 0.819"* 0.597" —0.483 —0.528 0.620" —0.526
Ile 0.913*~ 0.770 " * 0.703~ 0.972" " 0.198 —0.890"*  —0.620 0.806** —0.894" "~
Lys 0.824*~ 0.851" " 0.588 0.875* * 0.166 —0.797" "  —0.625" 0.743**  —0.856" "~
Met —0.499 —0.535 —0.164 —0.664" 0.195 0.860" " 0.472 —0.699" 0.925" "
His 0.901* " 0.817"* 0.677" 0.969" " 0.143 —0.884" " —0.671" 0.797**  —0.904" "
S HR Leu Phe Val Ile Lys Thr Met His
Glu
Asp
Ala
Pro
Tyr
Arg
Cys
Gly
Ser
Leu 1.000
Phe 0.978* * 1.000
Val 0.895* * 0.853" " 1.000
Ile 0.939" * 0.954 "~ 0.809 * * 1.000
Lys 0.836 "~ 0.838" * 0.819 "~ 0.920" " 1.000
Thr 0.937" " 0.932" " 0.814" 0.970" * 0.915" " 1.000
Met —0.540 —0.563 —0.437 —0.772* "  —0.842** —0.731" " 1.000
His 0.914 " 0.924 " " 0.824" " 0.981" " 0.948 " * 0.969" " —0.797" " 1.000

Tooox % AR 0.01 KT CRUMD B ARG s * . 72 0.05 KGRI A K
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0.274215 —0.207x 4 +0.2792 17 » (€]

Pea=0.1632, +0.192x, +0.390x; — 0.013x, +
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Table 3 Principal component extraction
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Figure 1

Principle component

x4 EHSWBERERTTER
Table 4 Principal component eigenvectors and

loading matrix

PC1 PC2

HIER

BEREE R BERE A
Glu 0.266 0.945 0.163 0.251
Asp 0.239 0.849 0.192 0.295
Ala 0.214 0.759 0.390 0.601
Pro 0.275 0.977 —0.013 —0.019
Tyr 0.070 0.248 0.558 0.860
Arg —0.236 —0.839 0.317 0.489
Cys —0.189 —0.671 0.089 0.138
Gly 0.226 0.803 —0.089 —0.137
Ser —0.240 —0.852 0.325 0.500
Leu 0.267 0.950 0.131 0.202
Phe 0.270 0.958 0.083 0.127
Val 0.246 0.873 0.285 0.438
Ile 0.278 0.987 —0.054 —0.083
Lys 0.265 0.939 —0.077 —0.119
Thr 0.274 0.973 —0.049 —0.076
Met —0.207 —0.733 0.366 0.564
His 0.279 0.989 —0.076 —0.116

BE 2508 | 2022 F 8 A | RSG5V

2.4 L2 @BUNKRBRREEIEN
2.4.1 BT RIER (DAL 12 /K
T 2 AR B8R SR JE R 40UE (2 5), 3k 5 /A,
2 AR PR REUE AR X PCL T F . 54 61 1)
UX DS RN 1.000, BB E A 61 7 PC1 LRI B
MR B KRS 13 M UX D ME&R/NN 0, B k2 45
137 PCL ERIM A5 BT 22 %) PC2 T & . &4 21 1Y
UX )RR 1.000, LI 47 21 78 PC2 FR I
MR A A0 B UCX D E TR /NN 0. BB A 40 1F
PC2 L RBLH B Fife 2% .
2.4.2 MRGEWM RO AKX G AHE 12 4
INK AP ZE SR ERD D (% 5 RPE D (TN
12 /I K b ol il BT 45 HE I S 75 1 12 S/ K il il BT AR
HF J B 61> U 103>/ 4 57> 107> 54
SA>TYY 106>/ A 40>F B/ 21> KA 21> K48
10>k 245 19>k J8 4% 13,
2.5 12N @HMNKREBESH

SR AL B e vk X 22 5 25 B T 6 (D ) 547
WA 4y, M 12 A /N OK R 2R A W TSR SRR A
(B 2) RN LK 12 A/ K & Al R 7y o = K 2%
BRI HA 6L Y 10354 575 % 107, %4 54
Uy 106 3k 6 A0 A, Hogi & S B 5 58 1T R 4%
B A0 EA 219K 215K 4% 10 Fsk 28 4 19 3k 5 A4
HERG M BRZ 5 I K Hh K44 13, KLk & i

F

X 12 - I K 1 LR 7 4007
£5 12 MAKBHBESEEN

Table 5 Comprehensive assessment of quality of

12 millet varieties

R A (E SR BRI
i D H¥

PCl1 PC2  UX1) UXy)
WA 21 —0.656  1.488 0.348  1.000  0.452 8
T4/ 40 —0.024 —1.691  0.566  0.000  0.476 7
T4 54 0.703 —0.951 0.816  0.233  0.724 5
W4 57 0.884  0.452 0.879  0.674  0.846 3
H4 6l 1.235  0.402  1.000  0.658  0.946 1
B 103 1.126  0.783 0.962  0.778  0.933 2
WP 106 0.437 —0.780 0.725  0.287  0.655 6
TP 107 0.848 —0.292  0.866  0.440  0.799 4
gkZ44% 10 —0.902  0.358  0.263  0.645  0.324 10
gkZ44% 13 —1.664 —1.368 0.000  0.102  0.016 12
R4 19 —1.121  0.604 0.187  0.722  0.272 11
gkA44% 21 —0.867  0.993  0.275  0.844  0.365 9
L S 0.841 0159
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