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Abstract: Objective: To study quality difference of different maize
varieties based on amino acid content. Methods: 16 Xinyumaize
series varieties were used to be tested materials, amino acid con-
tent of corn kernel were measuredand used to be evaluation index
and applied to principal component analysis and clustering
analysis. Results: The affected order of maize varieties on 16 ami-
no acid content was Met> His>> Tyr>>Pro> Thr> Leu>>Glu>
Ser>>Phe>Val>> Asp>> Ala>>1le>>Gly>> Arg. 2 principal compo-
nents were extracted by principal component analysis, its accu-
mulative variance contribution rate reach to 90.227%, Ala, Ser,

Glu, Leu, Asp, Phe and Met can be used to comprehensive as-
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sessment index of 16 maize varieties. Based on amino acid
content, 16 maize varieties were divided into three groups by
clustering. Conclusion: Comprehensive quality of both varieties
Xinyu54 and Xinyu65 were better, those of Xinyu87 and Xinyul3
were relatively poor.
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HiZE 1 ATA1. 16 D F R G 3 &4 16 Fh 2L 1R
539 0 B R (Met) VAR R (VaD (i 2 1R (Lys) \ 758
AR (Tle) AW Z ML (Phe) 52 2R (Lew) (IR Z B2 (Thr) |
225 (Ser) . R & Z R (Asp) A &R (Glw) . WA R
(Ala) &R (Gly) (&R (Tyr) &R (Arg) VAL R R
(His) F R (Pro) . H el 7 Aoy A0 i 2 2L 1R
{HARAG I 2] @8R (Trp) . B E 41 ST AER S &
Femh 26.90 mg/g, ¥ £ 87 5 WAk N 18.65 mg/g.
16 F g JEMR T Glu & & Jie 5 Oy 12.68 mg/g, Met & it I
K2 0.19 mg/g; B £ 41 SIS Z AR S EiRm N
77.50 mg/g. B K 87 S M A Ik K 53.95 mg/g. 4 L,
16 Fh G2 2 % A2 dc e 19 T Kl Rl 5 4 A R A7 R K B Rl
Z B LA E 22 R (P <C0.05), Hif Arg &N
3.21~3.99 mg/g, HiAE 5 ZBE /NN 6.78% , i T K
Xt Arg R MW /N Met 88 0.24~1.21 mg/g,
HAR SRR KN 39.6820 , i Tk Fb Al % Met & i 5%
Wi d K AR BRI R R 6.78%6~39.68% , H I &
K it b X 2 B R A AR Y R e F O Met™> His> Tyr>
Lys™Pro > Thr> Leu™> Glu™ Ser > Phe > Val > Asp >
Ala>1le>Gly>Arg,
22 SEBRSEEXMESN

B2 2 AT, 16 F 2 KR R =2 18] 2 AN [) 78 BE 09 A1 O¢
P, o Met 5 Lys, Val.,lle.Leu,Phe #1 Arg 6 Ff1 42 3t ik
Z IR TC R #FH ARG Lys 5 Thr.Pro 2 [H] JC i 3 AH C 1%,
Met 5 Ser fil Ala.Lys 5 Gly il His 2 [A] 2 i 2 1F 46 ¢
(P<C0.05) , HoAx £ Fh 4 SL 18R 22 11 35 22 W 0 35 1 A G (P <<
0.01),
23 AREKRGHEEBIENEIRSHW
23,1 EROMRIR MR 3 ALK RHEME > 1 MIE R E
BLAy CEL D R IO 2 A E R, B 2 Tk R ik
90.227%,3X 2 M EBA LA T 16 A E R G A 16 Fh 4L
FEBRAEAR I KHB 415 2 B AT AR AT 2 A 3 oy ok AR
16 PR e SERTR AR AT 16 A~ K i Bl kAT & B 2R A PEA .
W 2 A F L4300 SO — FE AT (Pean ) FISE —
I3 (Peas) s 32 4 ATAL 2 A 3253 0 B AR 18] 45351028 -

Pcp1=0.174Met+0.217Lys+0.257Val+0.2451le+
0.268Leu+0.264Phe+0.252Thr+0.266 Asp+0.271Ser+
0.270Glu~+0.242Gly+0.273Ala+0.247 Tyr+0.257 His+
0.237Arg+0.241Pro, 5

Peca,, =0.552Met—0.429Lys—0.251Val—0.2001le—
0.068Leu—0.225Phe+0.293Thr+0.139Asp—0.019Ser+
0.121Glu+0.183Gly—0.037Ala+0.002Tyr+0.107His —
0.334Arg+0.274Pro., (3)
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Table 1 Amino acid composition and content of 16 maize varieties mg/g
A Met * Lys* Val* Ile” Leu* Phe*

HE 9= 0.68 740,04 bedel 1.9240.044¢ 3.04+0.04b 2.7140.042bed 8.47+0.03% 3.39 0. 14abedef
BE 135 0.47+0.03%f 2.56+0.01% 3.61+0.01¢ 2.97+0.03% 9.46+0.01% 3.94+0.10°
BE 295 0.540,02¢df 1.91£0.014 2.9740.02¢ 2.6340.02bd 8.4340.03% 3.3240,17Pcdele
BE 355 0.660,04bedef 1.89+0.04¢ 2.9940.04¢ 2.6240.02¢ 7.77+40.10P 3.03+0.06°
BE A4S 1.2140.01% 2.62+0.04° 3.66+0.03¢ 2.94+0.05 9.29+0.15¢ 3.82+0.07¢
HE AT S 0.860.0]abede 2.05+0.06"d  2,.8040.06 2.48+0.014% 7.7240.05P¢  3,194-0,12¢dele
P Y = 1.10£0.03% 2.05+0.04bde  3,0540.04bd 2.67+0.032bed 8.34+0.18 3.44+0.102bede
BE 595 0.61-0.03¢def 1.9940.04¢de 2.84+0.04¢ 2.42+40.01%f 7.28+0.05%¢  3,0840.11¢°
HE 605 0.96+0.02%b¢ 1.8940.05¢ 2.9340.02¢ 2.4740.03% 7.8040.20bd  3,1340.12dk
Wk 65 5 0.24+0.01f 1.9440.034 2.8140.03¢ 2.4140.049f 6.91+0.19¢ 2.96+0.18¢f
BE 745 .88+0.044bcd 06=+0.055d 2,954 0.01 2.59+0.06¢ 8.07+0.13%¢  3,424-0,122bcde
BE TS .37+0.01f 92+0.064% 2.65+0.044 2.27+40.03¢ 6.58+0.07¢ 2.83+0.02%

HE 80 5
Wk 84 5

0
0
0.4240.02¢
0.59740.01 ¢l
0

2.
1.
2.46+0.08%
2.34+0.0]¢bed

3.2340.04%b¢
3.05+0.06"

2.8140.042b¢
2.55+0.04¢de

8.4440.11
7.60+0.30P

3.684-0.10abcd
3.3140.16bedele

BE ST 5 540,07 cdef 1.7970.03¢ 2.5840.044 2.1440.06" 6.5340.524 2.7740.13¢
HE 108 5 0.954+0.01%b¢ 2.4340.03%¢ 3.5540.04% 2.6340.02b<d 9.3440.21° 3.7440.10%¢
S 069 211 500 258 §.00 332
SRR/ % 39.68 12.84 10.55 8.56 11.42 10.55

i A Thr* Asp Ser Glu Gly Ala
BE 9IS 2.9540.06%<d 4.5740.18bde  3.4640,14bcde  13,3440,06%d  2,7040.07>ede  5,0540,06bde
BE 135 3.1440.07 4.934+0.17¢b¢ 3.9840.19¢ 14.49+0.16% 2.8440.06 5.6940.07
BE 295 2.9140.052bcd 4.34+0.04¢ 3.3840.12bdl  13,0640,100d  2,6940,05%dl 5,0040,03bede
HE 355 2.8340.05b¢de 4.2340.03¢de 3.0340.07¢ 12.1140.20 % 2.36+0,08¢ 4.79740.06¢df
BE 415 3.3640.08% 5.3540.08% 3.9840.19¢ 15.30+0.30° 3.0340.02¢ 5.8440.04¢
BE AT S 2.9640.06%d 4,680,150 3.4340,08%de  12,7640.13>dc  2,8340.02¢ 4.9940.06"cde
BE 545 3.16+0.09% 4.96+0.08¢¢ 3.7140.03% 14.040.072b¢ 2.8140.04%b¢ 5.1540.04¢b¢
HE 595 2.60740.06¢f 4.3240.06¢d 3.2340,2]cef 11.3740.06% 2,484 0,03¢f 4.44 40,04
BrE 605 3.2040.14% 4.5140.12¢de 3.3640.19bdel  12,6740.100d 2,874+0.02¢ 4.8240.02¢df
HE 655 2.5340.09% 4.144+0.224 3.0940.16% 11.1540.16°% 2.4240.01%f 4.4640,01 cdef
BE 45 3.1040.15% 4.9340.172¢ 3.6540.09¢>d 13.26 0,170 2.9040.04# 5.0440,03bede
WE TS 2.3540.10¢ 3.9340.15¢ 2.9340.05¢ 10.69+0.04" 2.4540,014f 4.3740.03¢
BrE 80 5 2.79740.08bcdel 4 5140,27¢d 3.5240.04cde 12,560,064 2,7640.01¢>d 5.1040.01"d
HE 845 2.54740.169% 4.25740.14¢de 3.26 40,05l 11.7040.08%  2,6240,06bcd! 4.6840.02¢df

5 2.3040.15¢ 3.8440.18¢ 2.8240.04! 10.33+0.19# 2.3540.06! 4.2840.02f
3.3040.12% 5.2640.12% 3.9540.09% 14.0240.012b¢ 2.8540.08% 5.5540.03%
2.

ARFE/ % 11.57 9.78 10.62 11.07 7.95 9.30

i i Tyr His Arg Pro W B R e s LR
HEI S 2.55+0.03¢¢ 1.97+0.01%¢ 3.50+0.08¢de 6.7540.044b¢ 23.16 67.05
BE 135 2.4640.010d 2.2540.06% 3.9940.04* 6.97+0.10% 26.15 73.75
HE 295 2.30740.,08bcde 2.1240.02% 3.3040.084% 7.264+0.01% 22.71 66.16
BE 355 2.2340.02b¢de 1.97+0.02% 3.3740.03% 6.9240.01% 21.79 62.80
BE A4S 3.0140.08* 2.5140.06* 3.8840.044b¢ 7.7040.06% 26.90 77.50
HE AT S 2.2540.06"¢de 1.88+0.03bd 3.3740.024% 6.80=40.10%¢ 22.06 65.05
BE 545 2.4640.08" 2.2540.03% 3.6340.02¢d 7.4740.11¢ 23.81 70.29
BE 595 2.2940.04bcde 1.870.02b< 3.3940.014 5.4840.074 20.82 59.69
BE 60 5 2.2440.03bede 1.98+0.01% 3.4940.06¢ 6.8340.06% 22.38 65.15
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gk 1
i i Tyr His Arg Pro Wit LR Ui B LR

BE 655 1.9740.024 1.7540.02¢ 3.4240.01% 5.4540.094 19.80 57.65
BE 745 2.6440.01%" 1.9740.02b 3.64+0.012bd 6.9440.072 23.07 68.04
BE TS 1.93£0.01¢ 1.70£0.06< 3.4240.04% 5.6040,12¢d 18.97 55.99
BE 805 2.5940.08%¢ 1.94+0.02% 3.8540.03%¢ 6.5340.032bed 23.83 67.19
BE 845 2.3840.03bcde 1.70£0.03< 3.5840,03bcde 6.0740.10bcde 21.98 62.22
BE 875 2.1140.11¢cd 1.48+0.024 3.2140.07¢ 4.8840.03¢ 18.65 53.95
BE 108 5 2.9940.05° 2.5040.05° 3.9540.04°" 7.3540.03° 25.94 74.36
e 240 199 356 656 2263 65.43
SRR/ % 12.88 14.21 6.78 12.59 10.64 10.16

Tox N EEER .

®2 16N EXRBFHEEBBXMEN

Table 2 Correlation analysis between amino acid composition of 16 maize varieties

IR Met Lys Val Ile Leu Phe Thr Asp
Met 1.000

Lys 0.234 1.000

Val 0.392 0.885* * 1.000

Ile 0.320 0.752** 0.882 " * 1.000

Leu 0.486 0.734 "% 0.928* * 0.909 " * 1.000

Phe 0.388 0.870 " * 0.937** 0.916 ™ * 0.952* % 1.000

Thr 0.765* * 0.484 0.736* * 0.726 " * 0.861* 0.758* * 1.000

Asp 0.741%~ 0.680 " * 0.815** 0.742 % 0.871*~ 0.853* * 0.920* * 1.000
Ser 0.581~ 0.769 " * 0.881" * 0.827* * 0.932** 0.946 * * 0.878* * 0.962* *
Glu 0.667* * 0.642* * 0.846 " * 0.868* * 0.943* * 0.885* * 0.936* * 0.937* %
Gly 0.695" * 0.612" 0.672* * 0.675" * 0.779* * 0.792* * 0.874 % 0.882* *
Ala 0.556 * 0.775* ¢ 0.927* 0.889 " * 0.967* * 0.939* * 0.876 " * 0.916 " *
Tyr 0.647* * 0.727** 0.829 " * 0.711* * 0.844 "~ 0.845* * 0.757* * 0.877**
His 0.633** 0.618~ 0.858 " * 0.772** 0.905 " * 0.814* 0.894 " * 0.900 * *
Arg 0.306 0.910* * 0.906 * * 0.777 0.807 * * 0.910* * 0.637** 0.784 "%
Pro 0.691~ 0.455 0.697 * * 0.775" 0.853 " * 0.733"* 0.919* * 0.825**
AR Ser Glu Gly Ala Tyr His Arg Pro
Met

Lys

Val

Ile

Leu

Phe

Thr

Asp

Ser 1.000

Glu 0.945* * 1.000

Gly 0.886 " * 0.866 " * 1.000

Ala 0.949 " * 0.966 " * 0.830 " * 1.000

Tyr 0.850 " * 0.812** 0.750 " * 0.840 " * 1.000

His 0.889 " * 0.922* 0.733** 0.909 " * 0.799 * * 1.000

Arg 0.860 " * 0.732* 0.685* * 0.827" 0772~ 0.722* * 1.000

Pro 0.796 * * 0.915* * 0.791** 0.855* * 0.702* % 0.873* % 0.555"* 1.000

tox ox L fE 0.01 A CRUID # 88 2 H1 55 (P<<0.01) 5 » . £ 0.05 7K - R 5 2 41 26 (P <C0.05) .
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Figure 1
amino acid content from different maize varie-

ties

oy &l 2 FHR 3.3 4 Al L BB — R4 Y O 2 TR
9 80.83200  7E 55 — F L4 19 K ik b, Ala, Ser, Glu,
Leu,Asp Il Phe Z 508 K. 435K 0.273,0.271,0.270,
0.268,0.266,0.264 ;55 — F A Z HkE N 9.395%,
TES Z F R R IR A Mt R B K 0,552,548 |

®3 EHSRK

Table 3 Principal component extraction

E % BRAEE sIMkE/ % B TiEeR/ %
o — Ay 12.933 80.832 80.832
5y 1.503 9.395 90.227

x4 ERSHFEREREETIER
Table 4 Principal component eigenvectors and

loading matrix

TR PR

IR
BEME  RE FEER AW
Met 0.174 0.624 0.552 0.677
Lys 0.217 0.780 —0.429 —0.526
Val 0.257 0.924 —0.251 —0.307
Ile 0.245 0.880 —0.200 —0.245
Leu 0.268 0.965 —0.068 —0.083
Phe 0.264 0.949 —0.225 —0.276
Thr 0.252 0.907 0.293 0.359
Asp 0.266 0.955 0.139 0.171
Ser 0.271 0.975 —0.019 —0.023
Glu 0.270 0.970 0.121 0.149
Gly 0.242 0.871 0.183 0.225
Ala 0.273 0.981 —0.037 —0.045
Tyr 0.247 0.889 0.002 0.003
His 0.257 0.925 0.107 0.132
Arg 0.237 0.853 —0.334 —0.409
Pro 0.241 0.867 0.274 0.336
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Figure 2 Principle component of amino acid content

from different maize varieties

Ala.Ser,Glu. Leu, Asp.Phe il Met 0] DIE N 16 > FE K
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(D FJE R R 3R 5 WM, 2 DL a3 SR8 R
BUEATE A T — ERAT 6 E 108 51 UX ) E
KN 1.000, B8 E 108 STEH — F s BRI m
wn AR IR BT R 87 5 i UCX D fE /A 0, BEHTHT &
87 SHEHE — F s BRI Y BT R e 25 Y X TAR
FRAFTF B E 60 51 UX ) ME R K 1.000, 36 B
T 60 SR EWM S, LR R EEREN, B E
80 S MU (X, ) B e /N0, U W BT £ 805 7R 58 — £ i 4>
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Table 5 Comprehensive assessment of quality of

16 maize varieties

LA TRARMA SR BR B
i il % g D1 HE)¥
UX,) UX»)
EWG ERG

BEIS 0.157 0.294  0.598 0.632  0.213 11
BE 135 1.286  —1.841 0.960 —0.017 0.150 16
BE 295 —0.049 0.521  0.532 0.701  0.204 13
HE3B S —0.505 0.357  0.385 0.651  0.199 14
HE A4S 1.854 0.209  1.142 0.606  0.233 9
BE 4TS —0.117 1.115  0.510 0.882  0.213 11
BE 545 0.643 1.314  0.754 0.942  0.257 1
BESIS  —0.791  —0.147  0.294 0.498 0.252 3
WE 605  —0.069 1.504  0.525 1.000  0.241 6
HE 655 —1.129 —0.807 0.185 0.298 0.254 2
BE 4 0.401 0.816  0.676 0.791  0.236 8
WETTES  —1.388 —0.432  0.102 0.412  0.241 6
HrE 80 & 0.396 —1.786  0.674 0.000  0.222 10
BE84E  —0.395 —1.063 0.421 0.220 0.242 5
BES87TS  —1.705 0.020  0.000 0.549  0.178 15
BE 10845  1.410 —0.074  1.000 0.520  0.245 4
febplE 0.89%  odo4
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FUMES S B E 0S5 HE TSN E T4 S E
415 9 Al s 5 H%@E‘Z‘ﬁ£ 80 B W E 47T 5 HEY
BOHE 29 5 BT E 355 5 SR EE I RSB E 87

SHBE 135S 2 AR, A T EER S EXE
K B HEAT 5 A VA . 56 TR A A B 3R o X R
i PR IR A R — 2B AR ST .
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