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Abstract: Objective: This study aimed to investigateing amino
acid content and quality difference of different flaxseed varieties,
based on their amino acid content. Methods: 12 flaxseed varieties
from 6 producing areas were used to tested materials, amino acid
contents in flaxseed were measured and 17 amino acid contents

were used to assessing index, which was analyzed by principal
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component and clustering for studying the amino acid content and
quality difference of flaxseed based on amino acid content.
Results: affected order of flaxseed varieties on different amino
acid content was Met>>Cys>Phe>> Tyr> Arg > Glu™>Pro > His
> Asp>> Ser > LLys > Gly > Thr > Ala > Ile > Val > Leu. Three
principal components were extracted, and their accumulative va-
riance contribution rate reached 86.695%; Ala, Arg. Thr, Leu
and Cys could be used as a comprehensive assessing index of 12
flaxseed varieties on amino acid content. The order of 12 flaxseed
quality from good to bad based on amino acid content by subordi-
nate function method was obtained, and the order was Jinya7 >
Jinya8 > Lunxuan2 > Baya9 > Yiya3 > Lunxuanl > Ningyal6 >
Ningyal7>> Yiya4 > Longya8 > Bayall > Longxil0. Conclusion:
Jinya7 is the best flaxseed variety, and LongyalO is the worst
flaxseed variety in comprehensive quality; 12 flaxseed varieties
were divided into four classes by comprehensive assessment.

flaxseed; quality assessment; amino acid content;
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Table 2  Amino acid composition and content of 12 flaxseed varieties mg/g

Bk A B 3 B 4 ik ik 2 T 16 T 17 P 1 8
Met * A 0.34+0.01" 0.35+0.03" 0.34+0.02" 0.35+0.03" 0.33+0.02> 0.36+0.03" 0.31+0.01"
Lys*A 0.960.03**  0.95+0.01¢ 1.01+0.03% 1.0440.03* 0.98+0.02% 1.0140.01* 0.95+0.01¢
Val* 1.1640.03%d  1,1740.04%  1,2240.03%d  1.26+0.01 1.2440.02%c  1,1840.02%  1,1140.01%
Tle* 1.0340.03%  1,0140.01>¢  1,0840.02%  1.1140.01%  1.024£0.00®"  1.09240.03*>  0.98+0.03
Leu* 1.3940.03%d  1,4340.04%d  1,3540.01¢  1,4540.03%>«  1,504+0.04%>  1.43+0.04%>d  1,22+0.02¢
Phe” 1.9440.01* 1.1740.01¢ 1.4140.03% 1.43+0.03" 1.5140.02b 1.35+0.04% 1.38+0.04%
Thr* 0.814£0.01%¢  0.8240.03%" 0.884+0.02% 0.8940.03* 0.85+0.01% 0.894-0.03a 0.7040.01¢
Asp 2.1740.01%d  2,2240.03%¢  2.30+0.17>  2.38+0.14% 2.25+0.05%  2.33+0.15%  1.8540.18¢
Ser 1.0140.04%  0.994-0.08%  1.0740.05% 1.09£0.07% 1.0340.07% 1.0840.06% 0.85+0.05¢
Glu 5.114£0.16%  4,8440,19%>d  5,1840.28%c  5.4040.24% 4.904+0.25%  5,2040,32%¢  4,7240.18b
Gly 1.3840.13%c  1,4240.09%c  1.4840.16% 1.5040.02% 1.4040.08%¢  1,44-40.09% 1.2140.12¢
Ala 1.0940.072><d  1,074:0.03>¢  1,1640.04%c  1.1840.05%  1.124£0.09"  1,16£0.06°>  1.0540.06
Cys 0.25+0.04° 0.2240.03*®  0.1840.03"®  0.17+0.03" 0.224£0.04>  0.16+£0.04" 0.25+0.05¢
Tyr 0.71£0.04®>  0.64+0.03%  0.62+0.04"¢  0,58+0.04< 0.56+0.04¢ 0.6340.03¢  0,51+0.01¢
His 0.4940.02>  0.48+0.03>  0.55+0.03*>  0.56+0.05®>  0.564+0.04*>  0.5340.02¢>  0.4940.03b
Arg 2.31+0.12¢ 2.22+0.10>  2.33+0.12¢>  2,50+0.04%>¢  2,404+0.10%d  2,2540.05%  2,1540.09"
Pro 0.8240.03%¢  0.81+0.01%>  0.83+0.03*>  0.81+0.02%>¢  0.854+0.04%>c  0.8140.02%c  0.7940.02"¢
WemARm 2159 2181 2299 2370 2212 2290 2052
W R FE R 7.63 6.90 7.29 7.53 7.43 7.31 6.65
SR ) 7 22 L R 1.30 1.30 1.35 1.39 1.31 1.37 1.26

i i B . 10 WO 9 WO 11 BT H 8 - ME 5 RE %
Met * A 0.29+0.03" 0.33+0.01" 0.29+0.02" 0.65+0.04° 0.34+0.04" 0.36 26.66
Lys*A 0.8240.03¢ 1.0240.01# 0.860.02" 1.0740.03% 1.0740.01* 0.98 7.88
Val* 0.9940.03e 1.094-0.034e 1.2240.03%¢  1,3140.01° 1.2740.03% 1.19 7.53
Tle* 0.88+0.04¢ 1.1540.03% 0.9940.04bd  1,15+0.03% 1.12+0.01% 1.05 7.66
Leu* 1.3540.04%  1,334+0.02de  1.5640.02° 1.54+0.01% 1.5740.01* 1.43 7.39
Phe” 1.1540.03¢ 1.4740.01b¢ 1.2540.03b¢ 1.4740.01% 1.5740.01° 1.43 14.61
Thr* 0.8140.03%c  0.7740.01b 0.8940.02% 0.9240.03* 0.9240.03% 0.85 7.83
Asp 2.0240.11< 2.054£0.05"4  2,314£0.19%>  2,52+0.13° 2.3940.16% 2.23 8.31
Ser 0.98+0.07#c  1,1140.09" 0.9540.07"¢ 1.12+0.10® 1.13+0.11¢ 1.03 8.00
Glu 4.01+0.10¢ 5.62+0.13¢ 4.55+0.16¢ 5.54+0.11®>  5.6340.31* 5.06 9.56
Gly 1.3340.12b¢ 1.5240.04% 1.3540.10%c  1.5340.11% 1.5540.072 1.31 7.85
Ala 0.95+0.044 1.2240.04% 1.0540.08< 1.2540.08% 1.2140.072 1.13 7.74
Cys 0.16+0.06" 0.15+0.01" 0.17+0.01" 0.19+0.02®»  0.18+0.03% 0.19 18.19
Tyr 0.5440.03%  0.51+0.02¢ 0.62+0.03¢  0.7540.06% 0.6140.02bd 0.61 12.10
His 0.444+0.03¢ 0.5540.04%  0.48+0.04" 0.58+0.01¢ 0.56+0.01%" 0.52 8.49
Arg 1.9140.12bde  2,5140.04d  2,0840.03%%  2.6940.03%  2.59-+0.09¢ 2.33 9.63
Pro 0.63+0.03¢ 0.85+0.04%¢  0.72+0.03 0.86+0.05  0.94+0.06* 0.81 9.42
WemEkm 1926 23.25 2134 2504 2065 2249 748
Wt A FE R 6.29 7.16 7.06 8.11 7.86 7.27 6.96
SR 46 74 G e R 1.11 1.35 1.15 1.72 1.41 1.34 11.34

T AT EIEIR s AL BRI PE R IR AT 7 REAS I 3R 25 5 13 (P<C0.05)
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Table 3 Correlation analysis between amino acid composition
AR Met Lys Val Ile Leu Phe Thr Asp Ser
Met 1.000
Lys 0.541 1.000
Val 0.535 0.670* 1.000
Tle 0.531 0.925* ~ 0.634 1.000
Leu 0.354 0.241 0.721*~ 0.309 1.000
Phe 0.149 0.454 0.296 0.400 0.067 1.000
Thr 0.415 0.385 0.739* * 0.439 0.849 " * 0.028 1.000
Asp 0.579 0.536 0.853* * 0.583" 0.840 " * 0.128 0.957** 1.000
Ser 0.455 0.731"* 0.485 0.801 " * 0.482 0.284 0.672" 0.702* 1.000
Glu 0.469 0.951 "~ 0.611* 0.978* * 0.267 0.524 0.365 0.515 0.772* ¢
Gly 0.459 0,747 > 0.556 0.832* " 0.520 0.222 0.675" 0.731*~ 0.970* *
Ala 0.583 0.944 0.673* 0.988 " * 0.352 0.399 0.474 0.612* 0.819* *
Cys —0.001 —0.053 0.047 —0.279 —0.248 0.425 —0.457 —0.317 —0.551
Tyr 0.677" 0.285 0.567 0.307 0.520 0.366 0.576 0.688* 0.327
His 0.528 0.908 * * 0.737** 0.881* 0.373 0.368 0.499 0.613* 0.758* %
Arg 0.628" 0.931** 0.708* * 0.911** 0.407 0.506 0.431 0.593* 0.770* *
Pro 0.361 0.903 " * 0.663 " 0.810* * 0.310 0.557 0.291 0.436 0.592*
RIER Glu Gly Ala Cys Tyr His Arg Pro
Met
Lys
Val
Ile
Leu
Phe
Thr
Asp
Ser
Glu 1.000
Gly 0.802**  1.000
Ala 0.967 " * 0.839 " * 1.000
Cys —0.148 —0.519 —0.264 1.000
Tyr 0.291 0.348 0.306 0.187 1.000
His 0.859 " * 0.755** 0.933** —0.203 0.190 1.000
Arg 0.930 " * 0.801 "~ 0.944** —0.074 0.341 0.916 " * 1.000
Pro 0.884 0.638~ 0.834* % 0.161 0.258 0.804 * * 0.868 " * 1.000
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Table 4 Eigenvalue, contribution and cumulative contri-
acid principal

bution of amino component

analysis of 12 flaxseed varieties

E FRAE(H TOHCR/ Y% BRI TR/ %
PCl 10.291 60.536 60.536
PC2 2.550 15.002 75.538
PC3 1.897 11.157 86.695

£S5 RATIRFRMHEERIXNSNBLEEOES

T AR BE
Table 5  Principal component eigenvectors and loading
matrix of amino acid component of 12
flaxseed varieties
PC1 pPC2 PC3

FHEM & 2 RPEmSE BT RRAEm R #hr

Met 0.198 0.636 —0.082 —0.131 0.221 0.304
Lys 0.282 0.905 0.223 0.355 —0.031 —0.043
Val 0.252 0.809 —0.131 —0.210 0.256 0.353
Ile 0.288 0.925 0.149 0.238 —0.133 —0.184
Leu 0.179 0.575  —0.407 —0.650 0.147 0.203
Phe 0.132 0.422 0.308 0.492  0.327 0.450
Thr 0.213 0.682 —0.431 —0.689 0.021 0.029
Asp 0.250 0.803 —0.350 —0.560 0.109 0.150
Ser 0.269 0.864 —0.076 —0.121 —0.250 —0.344
Glu 0.283 0.909 0.224 0.358 —0.079 —0.109
Gly 0.277 0.887 —0.082 —0.131 —0.233 —0.321
Ala 0.296 0.950 0.137 0.219 —0.117 —0.160
Cys —0.072 —0.231 0.297 0.474  0.592 0.815
Tyr 0.156 0.499 —0.227 —0.362 0.472 0.649
His 0.283 0.906 0.122 0.194 —0.097 —0.134
Arg 0.293 0.939 0.164 0.262  0.007 0.009
Pro 0.255 0.818 0.269 0.429  0.084 0.115
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0.4072540. 30825 — 0. 4312, — 0. 35025 — 0. 0762, +
0.2242,, —0.082x 1, +0.1372 1, +0.29721; —0.2272,, +
0.122215+0.1642 5, +0.2692,; , (5
Pey=0.2212, —0.031x, + 0.256x; — 0,133z, +
0.14725+0.327xs + 0.021x; + 0.109x5 — 0. 2502y —
0.079x1,—0.2332,; —0.117x, +0.592x5 +0.4722,, —
0.097x 5 +0.007x 15 +0.084x; , (6)
HE 1 0 %1, PCL Y Jr 22 5Tk &k 60.536% , H i
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Cys 0] LAVE R 14 Rl FE 5 00 28 & VR 46 4500 U0 W1 3
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Figure 1 Principle component
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Table 6 Comprehensive index values, weightiness, subordinative function values and D values of

12 flaxseed varieties and quality rank

LA TR bR E S Ja R BUME N
A D fif e
PC1 PC2 PC3 UX ) U(X3) U(X3)

B3 —0.181 0.847 1.886 0.488 0.722 1.000 0.595 5

B 4 —0.449 —0.332 0.473 0.411 0.388 0.634 0.436 9

ik 1 0.342 0.045 —0.386 0.640 0.495 0.412 0.585 6

ik 2 0.699 —0.131 —0.632 0.743 0.445 0.348 0.641 3

T 16 0.100 0.186 0.469 0.570 0.535 0.633 0.572 7

T 17 0.290 —0.463 —0.562 0.624 0.350 0.366 0.544 8

Bl 3. 8 —1.409 1.826 0.588 0.133 1.000 0.664 0.351 10

[ IF. 10 —1.868 —1.108 —0.902 0.000 0.168 0.278 0.065 12

IV 9 0.357 1.440 —1.975 0.644 0.890 0.000 0.603 4
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