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Preliminary Analysis of Polyamine Composition Content in Soybean Germplasm
of the Northeast China
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WANG Shu-ming

(Soybean Research Institute, Jilin Academy of Agricultural Sciences /National Engineering Research Center for Soybean, Changchun 130033, China)

Abstract: In order to analyze the polyamine content of soybean germplasm resources in the Northeast China and the correlation
between different polyamine components, this study adopted the National Standard-Determination of Biogenic Amine Content in
Food (GB 5009. 208-2008) to determine four polyamine components of 78 soybean germplasms in different maturity stages,
including cultivated, wild and semi-wild types. The contents of amines, spermine, putrescine and cadaverine were deter-
mined. Phenotypic identification and preliminary analysis of polyamines in soybean germplasm were carried out by genetic di-
versity, correlation, factor and cluster analysis. The results showed that there were abundant genetic variations in the contents
of four polyamines in 78 soybean germplasms. The dispersions of putrescine, spermidine and spermine components were high-
er, and there were more specific contents in 78 soybean germplasms. The genetic diversity indices of putrescine, cadaveric a-
mine, spermidine and spermine contents in cultivation types were 1.09, 1. 09, 1. 32 and 1. 74, respectively, indicating that
there were abundant genotypes and genetic variations regulating spermidine and spermine components. Spermidine content
ranged from 0. 1 to 1. 06 mg-kg ™", with a mean value of 0. 53 mg-kg ™' and a coefficient of variation of 18. 45%. This indica-
ted that there were significant differences in spermidine content among soybean varieties. The content of polyamines in all
types of soybean germplasms was relatively the same, but there was no significant difference between the wild and semi-wild
soybean germplasms except that the content of cadaverine in wild and semi-wild soybean germplasms was significantly different
(P <0.05). The content of spermidine was positively correlated with that of spermine, the content of putrescine was positively
correlated with that of polyamines, and the genetic relationship between spermidine and spermine was close. Principal compo-
nent analysis showed that putrescine, spermidine and spermine were the representative factors in polyamines. Cluster analysis
showed that 66 cultivar germplasms were divided into three groups. Group 2 and 3 contained fewer germplasms, and most of
them were early maturity type.
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Table 1 Statistical analysis on the polyamine content of different type soybean germplasms
‘ Cultivated types Wild types Semi-wild types
PR
Trait Wl Mean  BREZE EFRM ZHMEEEC 90 Mean  fRUEZE BRREC M Mean  fRMEE BRAMK
/(mg-kg™") SD CV/% H' /(mg-kg™") SD CV/%  /(mg-kg™") SD CV/%
JE M
4.66 aA 10. 5 52.25 1.09 2.67 aA 6. 19 46.21 10. 96 aA 16.76 48.52
Putrescine
J7 g
0.23 abA 0. 04 2.96 1.09 0.26 aA 0.03 2.11 0.21 bA 0. 04 1.93
Cadaverine
WA
0.53 aA 0.82 18. 45 1.32 0.42 aA 0. 84 14.17 0.48 aA 1. 11 16. 62
Spermidine
Lt
1.21 aA 1.37 33.13 1.74 1.45 aA 1.51 26. 67 1.28 aA 1.63 36.93
Spermine

AREING FREFRIRLE 0. 05 F10. 01 KF2E 5 B3

Different lowercase and uppercase indicate there is significant difference at the 0. 05 and 0. 01 level.

2.2 ZRASSEMMEXEMERST ST

2.2.1 AARMSH WK 2 AU ARG S &
ERE A o S AR IR ARG, W] LA RS
RS e W b 870 2 TR 38R G R LU B % B e e
o3 5 22 e B B AN R A OG5 P v 2
PIROES IS v A UL PN

x2 BHXEMRSEASSERNRXESN
Table 2 Correlation analysis on the polyamine content

of 78 soybean germplasms

o i J i A I i eI
Putrescine Cadaverine Spermidine Spermine Polyamine
e M
8 1.00
Putrescine
JU R
0.11 1.00
Cadaverine
RIZ IS
0.09 0.05 1. 00
Spermidine
Kl
§ 0.08 011 037°" 100
Spermine
Z I
0.99*" 0.13 0.16 0.21 1.00

Polyamine

TR SRR I A OE

*and * " indicate significant and extremly significant correlation,

respectively.

2.2.2  ERHHH N TS KA KL 4 SRRk
A PEAR I EIEAT T 3 804 AT, 45 51 45 41 43 1)
(AVRH SRR | B30 0 T 6 8 B A R A A L R 52
TT BRIk R B 45 A B AR X 0L B R AE [0 . 28018
1REVAF 25 6 =13.559 1, /5508 P =0.0350,

PR TR R . 0T 1 AR/ MR AR A
B3 ARNT, BT 5Tlk R Ik 87. 47% , 275 220K
TEAS TR J5 1 PR TR AE B S 3Rt DTk AR WLk 3,
T 1A SRR 3k 42, 58% , Fe e 1 R R AR AL 1 B
SHMER . T 1 e A R AR ) B BOR, o — &
Jo3 , AR R 3 T ol Jo 149 22 M 5 0 v, 2R
SAHKAE T A RARRT o T 2 SIS i A i )
R ) BOR O SR — Ay, e R (X 2 5
WER R
®3 SRASIENRATFTHW
Table 3 Factor analysis of polyamine content

for 78 soybean germplasm

(2N HF1 H¥2 H+3
Trait Factor 1 Factor 2 Factor 3
& iz
0. 64 -0.32 -0.07
Putrescine
J7 R
0.18 0. 14 0.97
Cadaverine
K e
e 0.24 0.64 ~0.23
Spermidine
i
0.27 0. 64 -0.06
Spermine
FHIE
FAEA 2.13 1.28 1.06
Eigenvalue
TR
42.58 25. 66 19.24

Contribution ratios/ %

i

Total contruibution ratios/%

42.58 68.23 87.47
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