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Changes in concentrations free amino acids during
germination of tartary buckwheat

XIA Qing' ,PENG Cong”,SONG Chao’ ,PENG Lian-xin* ,ZHAO Gang”
(1 Sichuan College of Traditional Chinese Medicine , Mianyang ,Sichuan 621000 ,China;
2 College of Biotechnology Industries ,Chengdu University ,Chengdu,Sichuan 610106 ,China)

Abstract; [Objective) This study evaluated changes in concentrations of free amino acids at different
germination stages of tartary buckwheat (Fagopyrum tataricum) to provide reference for comprehensive
utilization and production development of tartary buckwheat. [Method) Free amino acids concentrations at
different germination stages (0,3,6,9 and 12 d) of four tartary buckwheat varieties, Qianku No. 5,Guyuan
kugiao, Xigiao No. 1 and Chuangiao No. 1,were measured by amino acid analyzer and evaluated by correla-
tion analysis, principal component analysis and hierarchical cluster analysis. [Result] Free amino acids con-
centrations were significantly different in different germination stages of tartary buckwheat. The total ami-
no acids contents for Qianku No. 5,Guyuan kuqgiao, Xigiao No. 1 and Chuangiao No. 1 increased from 5. 40,
5.31,4.03,and 3. 82 mg/g in seeds to 16. 26,19. 27,17. 91,and 15. 79 mg/g in sprouts (12 d) ,respectively.
Threonine, glutamate and leucine had negative correlations with many other amino acids. 9 amino acids in-
cluding serine and aspartate were the major characteristic amino acids during buckwheat germination.

[Conclusion) The contents of amino acids changed significant during germination. Thus, suitable sprouting
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time should be selected according to the demand of production.

Key words: Fagopyrum tataricum (tartary buckwheat) ;sprouts;free amino acid;chemometrics
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R AR R AR . 3 F7 A 20 m N & R 7 18 1
T 2 e R, H rh ity UL 5 (K 2) DD 7 8 &2 i A A
REAZINE] . A ZF 12 dJAHY 6. 01 mg/g. MR
W2 R A5 W Vb A Y T R A R R L BE A R A K
TSR IIRE . W IR A 6 d . R R ]

WGBS AR TP 22 ) W 5 2F AR O R
WETEARN —NEERE., KF 1245, BH
S5 IR IR VIS 1 5 I3 1 5 B E kG &
S BINR ZERTY 5. 40,5. 31,4, 03,3. 82 mg/g

% 16.26,19.27,17.91,15. 79 mg/g.

1 EFMFADELFHANKESERSE
Table 1 Concentrations of free amino acids at different germination stages of tartary buckwheat mg/g
BRI/ e R AW AR R R AR 0 0 gmm gm0 SRR AU R
Sample  Time L Thr Ser Glu Gly Ala Val AR AW Leu Tyr A Lys His Arg
Asp Met Ile Phe
K1 nd 0.74 0.12 nd nd nd 1. 27 0.71 0.12 0.16 nd nd 0.11 0. 26 1.91
K2 0 nd 0. 85 nd nd nd nd 1.32  0.73 nd nd nd nd 0.18 nd 2.23
K3 nd 1. 06 nd nd 0.07 0.19 1.43 0.74 nd nd nd nd nd nd 0.54
K4 nd 1.04 nd nd nd nd 1.40  0.67 nd nd nd nd 0.14 nd 0.57
K1 0.57 0. 50 0.18 1.01 0.18 2.19 1.33 0.75 0.24 0.32 nd nd 0.33 0.23 2.39
K2 3 nd 0. 86 nd 0.93 nd 2.43 1.57 0.82 0.15 0. 33 nd nd 0.22 nd 2.14
K3 nd 0.91 nd 1. 06 nd 3.21 1.62 0.65 0.18 0.45 nd nd 0.17 nd 0. 66
K4 nd 0.32 nd nd 0.11 2.15 1. 26 0. 83 0.17 0.37 nd nd 0.18 0. 26 0.68
K1 1.43 nd 1. 20 0. 14 0.17 4. 82 2.67 0.68 0.78 0.77 1.54 0. 44 0.50 1.14 4. 40
K2 6 1.09 nd 0. 56 0.11 0. 14 3.50 1.82 0.77 0. 35 0. 56 nd 1.48 0. 34 0.12 2.49
K3 0.61 nd 0.68 0. 84 0.17 4.31 2.22 0.72 0.42 0.59 1.62 0.58 0.45 0.75 1.57
K4 1.17 nd 0. 40 nd 0. 15 3.70 1. 80 0.79 0.28 0.51 nd 1. 44 0.18 0. 24 1. 08
K1 0. 83 nd 0.52 nd 0.17 4.62 1. 31 1. 04 0.28 0.11 2.24 1. 22 0. 46 0. 65 2.59
K2 9 0.91 nd 0.52 0.11 0.22 4. 90 1. 83 0. 88 0. 30 0.92 2.27 1.12 0.25 0.21 3.56
K3 0. 40 nd 0.59 nd 0. 20 5.47 1.70 0.91 0.22 0.67 1. 66 0.97 0. 30 0.28 1. 64
K4 0.52 nd 0. 39 nd 0. 14 4. 83 1. 44 0. 96 0. 15 0. 66 1.63 0.70 0. 15 0. 24 1.02
K1 0. 81 nd 1. 04 nd 0.22 4. 99 1. 45 1. 46 0.51 nd 2.02 0.91 0.43 0. 60 1. 82
K2 12 1. 15 nd 1.53 nd 0.19 6.01 3.13 0.11 0.74 nd 1.75 1.34 0.70 nd 2.62
K3 1. 46 nd 1.03 nd 0.18 5.70 1. 60 0.08 0.52 nd 2.15 1.31 0. 44 0. 15 3.29
K4 1.06 nd 0. 87 nd 0.13 5.58 2.06 0.93 0. 37 nd 2.12 0.98 0. 34 nd 1.35
7 :nd FoRAFEK M E], Note:nd. Not detected.
2.2 EFFHEERESEEMNBEXES N 2 FiR .
TS A R R IR B R) 0 AR DGR 43 B 4 2R ik
*k2 ERFPHBESERSSEMNMERXME
Table 2 Correlation matrix for free amino acids concentrations in buckwheat samples
3l O gmm sEm AEM HER WEAM SER 00 TR mmm sEM L0 GER AEB WER
Item A Thr Ser Glu Gly Ala Val A AR Leu Tyr Lys His Arg
Asp Met Ile Phe
REHMR Asp 1,00
AR Thr —o0.82" " 1.00
R Ser 0.847* —0.76" = 1.00
BA® Glu —0.26 0.30  —0.29 1.00
H&® Gly 0.75** —0,88** 0.72** —0.21 1.00
HEMR Ala 0.77** —0.87** 0.81** —0.09 0.79** 1.00
HAR Val 0.60** —0.46*  0.77** —0.01 0.39  0.57** 1.00
A Met —0.21 —0.09 —0.22 —0.05 0.11 —0.02 —0.44" 1.00
R e 0.83** —0.71** 0.94** —0.07 0.67** 0.75** 0.79**—0.26 1.00
S Leu 0.18 —0.38 0.01 0.23 0.32 0.31 0.20 0.17 0.14 1. 00
R Tyr 0.63** —0,74** 0.75** —0.29 0.73** 0.83** 0.40 0.08 0.61** 0.10 1.00
KN Phe  0.82** —0.83** 0.70** —0.41 0.72** 0.77** 0.42 —0.07 0.57** 0.15 0.62** 1.00
AR Lys 0.72** —0.67** 0.88** 0.00 0.64"* 0.72** 0.70**—0.26 0,89**—0.03 0.64** 0.57** 1.00
4 His 0.40 —0.49* 0.42 —0.01 0.48* 0.34 0.25 0.29 0.53* 0.38 0.42 0.14 0.44* 1.00
R Arg 0.64* " —0.44* 0.57** —0.05 0.45* 0.41 0.42 —0.24 0.65** 0.25 0.46* 0.36 0.62** 0.45* 1.00

i (Note) ; * , P<<0.05, % » . P<<0.01,
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Table 3 Factor loadings of the first four principal components

H1 I 1-B Al 1. R S 28 F 1 5 K 28 R Bl T & R R BE
BEXSHRE 6.9,12 d R F R RE B E X5,
AR h T A [ 5 R A S R R A L S e

75 I 4> Principal component
Variable 1 2 3
REHBR Asp 0.911 —0.069 —0.085 —0.077
JhE R Thr —0.900 —0.313 0.109 0.153
24 % iR Ser 0. 941 —0.207 —0.103 0. 130
KRR Glu —0.228 —0.121 0.772 —0.183
H&Em Gly 0.848 0. 314 —0.059 —0.077
N Ala 0.894 0.128 —0.034 —0.238
@A R Val 0.698 —0.454 0.226 —0.129
H i & iR Met —0.132 0. 859 —0. 040 0. 245
SRR e 0.911 —0.242 0.181 0.142
SRR Leu 0.246 0. 480 0. 585 —0.484
25 Tyr 0.803 0.200 —0.193 0.124
HKNA R Phe 0.792 0.096 —0.393 —0.319
AR Lys 0. 860 —0.285 0.110 0.205
HAE M His 0.520 0.401 0.442 0.498
K& R Arg 0. 650 —0.152 0. 304 0.234
N =
R AR ) 6 . 54.63 66.78 77.12 83.35
Proportion of total variance
SRR B A i 5 AT B G (| B (] >0.8),
Note:Bold data indicate strong correlation with principal component( |loading| >0. 8).
1.00F A Met 2.00r B ° ®12d-Kl
0.80} ° PO dxa®, 0@ 94d-K2
. 1.00F ° 6 d-K4 9d-K1
=2 0.60f D 3d-K4 |
=2 o His 8 0.00¢ 0d-K1 o 6d-K20 J6d-K3
%?D 0.40F Leu @ or ® Y gi Od-K3: .'..3 d-K23d-K1 12 d-K 4 6d-K1
iw = y —1.00F 0d-K4 R
ﬁ% 0.20f Phe: /:Ia ® 2 0 dk23 K3
o R O
K= 0.00f Glu Asp =G 200F ®124d-K3
HE . o o Ser g
—0.20F .Thr Arg“.e.. H —3.00}F
—0.40} :/al Lya °
. . | ) —4.00F ) | | 12Id-K2
! .
—1.00 —0.50 0.00 0.50 1.00 —5.00 —2.50 0.00 2.50 5.00
F A BAT1(55%) FE 513 531(55%)
Principal component loading 1 (55%) Principal component score 1 (55%)
Bl 1 A [ B 0 5 2R A R & 5 1 80 43 A

551 B AR 55 00 RS RAE B A 2 AR 1200 SRR AR
0 d-K1 %R K1 g Fh & 2F 0 d.3 d-K1 3R K1 @Rl 28 3 d bR 2Rk, & 2 7

Fig. 1

Principal component analysis of amino acids concentrations during germination of tartary buckwheat

The first principal component explained 55% of variance, the second principal component explained 12 of variance

0 d-K1 means cultivar K1 germinated for 0 d,3 d-K1 means cultivar K1 germinated for 3 d,so on and so forth. The same for Fig. 2
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Fig. 2 Hierarchical cluster analysis on contents of amino acids at different germination stages of tartary buckwheat
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