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Table 1 The plant materails used in the present study

ETRe) E2 ) LT 4 ke ETRe) R LT 4 U5
T1 EpiE ] T. albiflonum B i T7 R T. ramosissima Bt
T2 H AR T. gansuensis B T8 H N T. austromogoltca B gt
T3 YRR AL T. leptostachys S gt T9 Il B R T. hispida S gt
T4 LA 1 T. arceuthoides B sk T10 KRR T. elongate B skt
T5 Z AT T. hohenackeri o T11 o [ AR A T. chinensis HA
T6 RS 2 T. arceuthoides i T12 e T. austromogoltca H
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Table 2 Descriptive statistics on the amino acid composition of tamarisks

IR fe/ME/(mgekg ™) R KAE/ (mgekg ") I/ (mgekg ") b i 22 RS RE/ Y

KAGR Asp 36.25 166. 21 100. 42 41.47 41.29
AER Glu 76. 25 176.83 105. 37 26. 36 25.01
&R Cys 3.49 14. 24 8.45 2.91 34.42
24 Z 1 Ser 40. 34 86. 66 58.77 12.70 21.61
H &2 Gly 18. 46 58.22 41.27 10. 96 26.56
41 % W His 12.53 174.56 45.99 39.31 85. 48
Hi 2R Arg 41.61 229. 62 83.96 46. 66 55.58
A Thr 25.79 220. 26 76. 28 48.57 63.67
R Ala 26. 97 63.41 44. 86 8.40 18.73
Jifi 2 B2 Pro 268.17 936. 04 448. 69 181. 41 40. 43
fi% 2 FR Tyr 7.56 101. 32 32.15 29. 44 91.57
2 R Val 11.98 34. 87 18.37 5. 39 29. 36
TR Met 9.34 102. 35 28. 86 25. 88 89. 68
SRR Tle 15. 64 36.01 22. 38 4.12 18.39
AR Leu 19.58 39. 44 27.65 4.79 17.32
TN 2 Phe 10. 48 29. 94 16.55 4.20 25. 35
AW Lys 14. 26 56. 34 36. 82 12.03 32.66
B SRR 803. 15 1769.06 1196. 24 278.37 23.27
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Table 3 Descriptive statistics on the functional amino acid of tamarisks
i fe/ME/(mgekg ') Rl /(mgekg™") YI{E/(mgekg ") FrifE 22 SRR/
Wit LR 143. 42 361.61 226. 80 50. 55 22.29
e b B R 628.42 1494. 42 969. 45 252.91 26. 09
H ok 2 L 1R 481.08 1279. 89 715. 39 230. 32 32.20
R 2 L 117.41 341.62 181. 38 58. 69 32.36
fif Bk 2 S i 159. 90 374. 71 242.06 56. 87 23.49
05 B A LR 22.83 118.58 48.93 29.34 59. 96
2 J TR 315. 34 634.78 472.81 92.72 19. 61
Bl FE R 49.40 107. 90 68.51 13.12 19.15

T b R TR LT = TR RN AR 5%

MR AR S5

17PN ) e 5o 2 R 0 2 T A
R H R RN ETR 2R G E R 52 Z R AR ; TR 2 2L R LA T Z R P\i’iﬁﬁ%ﬁﬁi*fﬁﬁi i 2 LR 5 o R
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) 0.40 030 0.21 022 022 0.08 -0.16 -0.10 0.28 -0.02 0.23 0.33 035 0.17
b 0.29.0.01 0.73 0.61 0.02 -0.02 0.01 0.04 0.41 0.05 0.18 0.12 0.12 -0.17 0.21 -0.24

-0.34 033 0.02 -0.21 0.17 035 0.09 0.61 0.00 -0.07 0.03 -0.23 -0.05 -0.29

032 023 029 020 0.12 0.48 -0.38 0.27 -0.12 0.24 -0.10 0.22 -0.11

0.18 0.06 -0.09 -0.21 041 029 021 032 0.18 -0.23 0.17 -0.17

e .
f 021 0.02 0.02 023 0.18 0.68 049 -0.05 041 0.02 0.64 -0.06 0.58 0.25 0.42 -0.06
g 022 -0.02-021 029 0.06 0.68 0.00 0.54 0.50 —0.41' -0.18 :Q:;%;»‘: 0.67 0.74 0.44
h 0.22 0.01 0.17 0.20 0.09 049 0.00

.2! k] . . -0.34 0.17 036 -0.10 0.03 -0.05 -0.37 -0.26 -0.49
1 0.08 -0.04 -0.35 0.12 -0.21 -0.05 0.54 -0.34 0.35. 0.43 -0.17 0.37 0.63 0.44 052
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-0.21 -0.22 0.53 -0.20 -0.30 -0.19 -0.18

k -0.10 0.05 0.61 -0.38 0.29 0.02 -0.41 0.36.

1 028 018 000 027 021 0.64.~0.|0 043 043 -0.22.-0.26. 0.71 . 0.48 “

m -0.02 0.12 -0.07 -0.12 032 -0.06 -0.18 0.03 -0.17 -0.01 0.53 -0.26.-0.27 -0.20 -0.29 0.07
n 023 012 0.03 024 0.18 0.58 ?;(g -0.05 037 042 »0.20.- .27

0 033 -0.17 -0.23 -0.10 -0.23 0.25 0.67 -0.37 0.63 0.06 -0.30 0.71 -0.20 0.64

0.35 0.21 -0.05 022 0.17 0.42 0.74 -0.26 0.44 0.18 4),19.029' 0.75
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Fig.1 The correlation analysis on the 17 free amino acid in-
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Table 4

Eigen value, contribution rate and cumulative

contribution rate of four principal component

FR ORHEE O ETUERCR/ Y BB 2 TR/ %
1 5.829 34.291 34.291
2 3. 106 18.270 52. 560
3 2.091 12.297 64. 858
4 1.770 10.414 75.271
5 1.499 8.815 84.087
6 1.070 6.293 90. 380
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Fig.2 The screen plot of principal component analysis
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Table 5 The principal component load matrix of amino acid indexes of tamarisks

AR PC1 PC2 PC3 PC4 PC5 PC6
RAG TR Asp 0.361 —0.021 —0. 469 0.456 0. 590 —0.149
B =R Glu 0.121 0.672 —0.392 —0.410 0. 303 —0.246
Ik & 1 Cys —0.269 0.376 0.721 —0.120 —0.198 —0.330
24 5 R Ser 0.343 0.534 —0.700 —0.074 0.026 —0.123
HAEmM Gly 0.038 0.722 0.181 —0. 545 0.143 0.017
MR His 0.511 0.492 0.201 0.543 —0.083 0.175
K & Bk Arg 0.908 0.112 0.083 0.152 —0.151 0.236
INE R Thr —0.198 0.506 —0.031 0.747 —0.073 0.079
W Ala 0.635 —0.353 —0.156 —0.287 —0.200 0. 300
Jifi 2 2 Pro 0.398 0.617 —0.102 —0.197 —0.443 0.334
T AR Tyr —0.462 0.353 0.586 0.114 0.490 0.030
4 R Val 0.936 0. 208 0.225 0.033 0.032 —0.08
& Met —0.310 0.211 0.094 —0.170 0.555 0.699
5L TR Tle 0.885 0. 200 0.264 0.048 —0.001 —0.103
LR IR Leu 0.796 —0.377 0. 240 —0.018 0.166 0. 046
RN ETR Phe 0.912 0.032 0.166 —0.065 0.208 —0. 247
R Lys 0.610 —0.541 0.185 —0.177 0.326 0.016

H1 3% 6 A AAR I, USRE 1 2001900 R, HE 4 0 FOLREMD 25 A% 2 F2 0005 20 ok R, 41 44 1l 5 B9
5 BN K BREEM L JIEEM 1 22 BRI | AR YR W B REMN 22 BRI H SRR CHEA ) IR AR
R6 TRENHERTNEEEFENE REIYEUARESITEN

Table 6 The comprehensive index values, weightiness, subordinative functional values and comprehensive

evaluation of different tamarisks

- | | z%%#&%ﬁ | | SR IE bR AE ‘2%% HE
PC1 PC2 PC3 PC4 PC5 PC6 Ul U2 U3 U4 U5 U6 IFEMHD
T1 0.084  0.142 —0.781 —1.037 0.982  2.240 0.418 0.604 0.050 0 1 1 0.455 5
T2 —0.183 0.197 1.480 —0.813 0.714 —0.314 0.259 0.635 1  0.080 0.906 0.398 0.488 2
T3 —0.11 —0.633 0.083 —0.347 —0.841 —0.126 0.303 0.151 0.413 0.247 0.362 0.443 0.296 12
T4 0.391 —0.892 —0.331 0.749  0.348 —0.019 0.601 0  0.239 0.640 0.778 0.468 0.443 6
T5 —0.388 —0.088 0.081 —0.260 —0.542 —0.745 0.137 0.469 0.413 0.278 0.467 0.297 0.301 11
T6 0.073 —0.685 —0.426 0.485  0.104 —0.398 0.412 0.121 0.2 0.546 0.693 0.378 0.365 9
T7 0.133  0.738 —0.901 —0.416 0.945 —2.004 0.447 0.951 0 0.223 0.987 0 0.484 3
T8 —0.233 —0.253 0.717 —0.369 —0.143 0.205 0.230 0.373 0.680 0.240 0.606 0.520 0.378 8
T9 —0.070 0.822 —0.543 —0.048 —1.876 0.423 0.326 1 0.150 0.354 0 0.572 0.427 7
T10 1.060  0.481  0.778  0.500 —0.288 0.252 1 0.801 0.705 0.551 0.556 0.532 0.792 1
T11  —0.138 —0.388 —0.331 —0.198 —0.124 —0.160 0.286 0.294 0.239 0.301 0.613 0.434 0.325 10
T12  —0.618 0.560  0.175  1.753  0.721  0.645 0 0.847 0.452 1  0.909 0.624 0.480 4
PR A 0.379 0.202 0.136 0.115 0.098 0.070
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&

Quality evaluation of free amino acids in branches

and leaves of tamarixs based on multivariate

statistical methods

XU Shan-shan', SHI Xing-yun®’,HE Cai”",LI Qiang’,LIU Wei’,ZHAO Lian-xin®
(1. Shuanglin town Public Service Center ,Huzhou 313012, Zhejiang, China ;2. Wuwei Academy of Forestry Sci-
ence, Wuwei 733000, Gansu, China ;3. Huzhou Academy of Agricultural Science , Huzhou 313000, Zhejiang , China)

Abstract: [ Objective] The aim of this paper is to explore and evaluate the quality of free amino acids in branches

and leaves of tamarixs ,and to screen out the excellent germplasm resources. [ Method] Free amino acid composition

in 12 tender branches and leaves of tamarix was measured using high performance liquid chromatography. Systematic

evaluations were performed through correlation analysis, principal component analysis and the membership function

method. [Result] The study revealed that the 12 tamarisks contained more than 17 types of free amino acids, includ-

ing 7 essential amino acids, with total amino acid concentrations ranging from 863. 21~1769. 06 mg/kg and average

content 1266.79 mg/kg. Various categories of amino acids were identified, including medicinal amino acid, sweet

amino acid, bitter amino acid, flavor amino acid, aromatic amino acid and branched amino acid were 143. 42~361. 61
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mg/kg, 315.34~634.78 mg/kg, 481.08~1 279.89 mg/kg, 117.41~341.62 mg/kg, 159.90~374.71 mg/kg,
22.83~118.58 mg/kg, 49. 40~107. 90 mg/kg, and whose average were 226.80 mg/kg, 472. 81 mg/kg, 715. 39
mg/kg,181. 38 mg/kg,242. 06 mg/kg,48. 93 mg/kg and 68. 51 mg/kg, respectively. Six principal components were
constructed by factor loading. The corresponding contribution ratio was 90. 38%. Conelation analysis shoued that 33
fairs of amino acid indicaters shoued extremely sibnificant correlation (P<C0.01) , and 17 pairs of indicators shoued
significant conelation (P<C0.05). Listed by the amino acid quality, the top 4 members were Tamarix elongate
Ledeb. , Tamarix gansuensis X. 7. Zhang, Tamarix ramosissima l.edeb. and Tamarix austromogoltca Nakai
(Gansu). The last 4 members were Tamarix arceuthoides Bunge (NO. 2) , Tamarix chinensis Lour. , Tamariz ho-
henackeri Bunge and Tamariz leptostachys Bunge. [ Conclusion] Principal component analysis and the membership
function method proved effective for evaluating the comprehensive quality of free amino acids in different tamarix spe-
cies. Tamarix elongate Ledeb. , Tamarix gansuensis X. 7. Zhang, Tamarix ramosissima Ledeb. and Tamarix austro-
mogoltca Nakai(Gansu) are recommended as excellent germplasm resources. This study lays a theoretical foundation
for further breeding,development and utilization of tamarix species.

Key words:tamarisks, free amino acid, principal component, membership function method
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