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Analysis and evaluation of oil content in seed kernel and fatty acid
composition of Acer truncatum from different populations
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Abstract ; In order to investigate the degree of variation among different populations of Acer truncatum and
to screen for good germplasm resources, A. truncatum populations from 12 regions of Shandong, Hebei,
Shaanxi, Jiangsu and Anhui were analyzed and evaluated. Firstly, the oil content in seed kernel and fatty
acid composition were determined. Then variation analysis, correlation analysis, and cluster analysis
were performed, and a comprehensive evaluation was conducted using principal component analysis and
membership function values. The results showed that the average oil content in seed kernels of the 12
regions was 30.44% , with a high degree of genetic variation. The average contents of the major fatty acid
components were as follows: linoleic acid (29. 80% ) > oleic acid (25. 06% ) > erucic acid
(18.76% ) > eicosaenoic acid (8.62% ) > nervonic acid (7.37% ) > palmitic acid (4.75% ) >

stearic acid (2. 34% ) > « - linolenic acid
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Shandong(11.22% ) and Jinan, Shandong (10. 36% ) were higher. Analysis of variance showed that

there were significant differences in the oil content in seed kernel and various main fatty acids among

populations. There was no significant correlation between oil content in seed kernel and geographical

factors, and the correlations between major fatty acid components and temperature, precipitation and frost —

free period were high. Cluster analysis classified the A. truncatum from 12 regions into three clusters.

The comprehensive evaluation concluded that A.

truncatum in North China was more valuable for

breeding. In summary, the oil content in seed kernel and fatty acid content of various populations of A.

truncatum have a high degree of variability, which can be used as the material basis for screening the

excellent germplasm resources.
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Table 1 Geographical location and climatic conditions of 12 collection sites of Acer truncatum
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Table 2 Oil content in seed kernel and main fatty acid composition in each population of Acer truncatum %0
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Note; Different letters in the same column indicate significant differences (p <0.01)
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Table 3 Coefficient of variation of oil content in seed kernel and main fatty acid components in
each population of Acer truncatum %%

i a- AR A
— IR WHRER  eWiR Wi

FEE SR IR iR JTR M PRt AR BfE

HY 15. 66 6.96 5.34 6.41 5.32 10.13  23.87 32.70 24.74 0.53 6.83 12.59
JN 23.58 8.21 9.01 5.82 5.24 10.32 8.02 17.75 20.42 0.52 5.08 10.36
QD 11.73 4.58 5.27 2.64 2.78 6.86 5.86  10.72  13.58 0.49 5.95 6.41
TA 28.84 4.60 4.97 4.15 4.58 8.80 16.65 14.88  19.86 1.60 14.52 11.22
YY 6.40 6.01 11.57 6.67 5.81 13.28 6.13 8.49  24.39 0.68 5.63 8.64
77 14.31 2.09 3.54 2.02 1.27 2.78 1.63 5.28  10.39 0.49 1.18 4.09
BD 19.32 3.77 6.25 6.72 3.91 12. 60 7.19 12.67 16.97 0.69 5.61 8.70
XA 15.98 2.98 0.77 3.89 0.69 5.68 3.26 5.31 12.07 0.14 2.50 4.84
NJ 12.19 5.24 8.22 3.73 4.06 10.50 7.69 10.49 13.61 0.56 6.43 7.52
TZ 11.50 10.75 7.72 6.44 5.34 12.58 8.32  10.24  31.59 0.40 4.37 9.93
XZ 13.44 8.26 5.26 5.81 2.69 5.60 2.80 2.51 15.06 0.34 1.92 5.79
WH 7.60 0.67 1.01 0.76 1.51 1.44 0.80 2.09 2.27 0.27 0.96 1.76
¥E 15.05 5.34 5.75 4.59 3.60 8.38 7.68 11.10  17.08 0.56 5.08 7.65
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Table 4 Variance analysis of oil content in seed kernel and main fatty acid components in

inter — population and intra — population of Acer truncatum

¥y - FAH
I H o ; Rt 22 o N
e (] RN GiiiEd|) TN
T E 161. 946 49.711 22.373 7.239°" 2.269"
DIRGL 38.189 12.288 3.108 1.424°" 0.454
R 76.583 2.901 2.468 31.028 1.179
i 9.281 1.351 0.839 11.059 " 1.626
— IR 1.429 0.072 0.128 11.191° 0.559
PR 7.632 0.875 0.458 16.651 1.939"
PR 1.240 0.175 0.236 5.264"" 0.730
TG R 0.693 0.088 0.126 5.514"" 0.696
o - WV FRER 0.546 0.053 0.074 7.342°" 0.707
LG R 1.907 0.497 0.346 5.513°" 1.446
HuFnAR DR 1.872 0. 140 0.220 8.522 0.631
e * FIRTE 0.05 K- B2 255+« FIRTE 0.01 K E2EFM B, TH
Note: * Significant different at 0. 05 level; 3 Significant different at 0.01 level. The same below
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Table 5 Correlation analysis between seed kernel oil content and main fatty acid components of Acer truncatum

ik a- AR A

JiH R W TR TR R MR iR iR WEE R ISR
ERlIES 1

TR 0.348°" 1

TR -0.189* -0.699°" 1

IR -0.052  -0.252%" -0.435" 1

ZH—EER -0.209%  -0.4237 0.448°° -0.225% 1

Ay -0.101  -0.172  -0.461*" 0.807** -0.421*" 1

FRiRER -0.123  0.105 -0.396"" 0.230* -0.035 0.188* 1

HE AR 0.208°  0.447°" -0.258*" -0.305** 0.006  -0.305"" -0.272*" 1

o - TERRR 0.082  0.411°* -0.525"* 0.014 -0.225*  0.071 0.159 0.306" 1

ApFIgRER - 0.047  -0.342°"  0.452"*  0.123  -0.001 0.127  -0.596"" -0.419** -0.379"" 1

TR TR 0.027 0.406" -0.548"" 0.005 -0.029  -0.035 0.748*  0.435°" 0.360°" -0.847°" 1

x6 TEWMCKME.ETERMRASSHIEREFERMEXES T
Table 6 Correlation analysis between seed kernel oil content, main fatty acid components and geograophical factors of Acer truncatum

iH R S 2 iy AETIR L A¥RR 7T AR FRKE Jora i

B R 0.140 -0.129 -0.039 0.134 -0.055 0.090 0.081 -0.163

DREA 0.095 0.098 0.201" -0.040 -0.210"  -0.096 -0.076 -0.191"
T -0.183 -0.151 -0.504™  0.250** 0.544™*  0.220" 0.332"* 0.426""
IR 0.071 0.062 0.372"" -0.191" -0.406" -0.092 -0.289"" -0.307 "
— R 0.201"* -0.184 -0.132  -0.010 0.098  -0.031 -0.022 0.237"
22 iR -0.080 0.260"" 0.461"" —0.360"" —0.406"" -0.256"" —0.344"" -0.268 "
A 0.173 -0.183 0.120 0.048 —0.245*"  0.136 -0.089 -0.232"
i g R 0.029 0.186" 0.115 -0.104 -0.136 -0.189" -0.04 -0.029

o — W FRER 0.115 0.111 0.054  -0.008 -0.104  -0.025 0.058 -0.378""
A FR AR -0.255%" 0.123 -0.172 0.034 0.288°"  0.025 0.138 0.195°
ok 0.180 -0.041 0.191* -0.027 -0.323*" -0.004 -0.110 -0.238"
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Table 7 Principal component analysis of seed kernel oil

content and main fatty acid components in Acer truncatum

5iH B
PCl PC2 PC3

iz 0.197 -0.159 0.573
V. 2 0.709 -0.277 0.456
bt -0.856 -0.344 -0.228
ITHR 0.108 0.886 -0.010
e ATy -0.369 -0.394 -0.563
2R 0.141 0.914 0.101
FERE R 0.568 0.280 -0.647
T AR R 0.459 -0.581 0.253
o - TR 0. 626 -0.037 0.171
A FNS RIS -0.773 0.244 0.444
MO FnRg DR 0.847 -0.139 -0.431
FRAE(H 3.683 2.495 1.812
BRTERR % 33.478 56.158 72.630

PAFFAEELR T 1 D9 S0, SR 30 3 A i

HIZE 7 AL, HI 3 A 32800 B9 2R BTk AR
72.630% , RE fift B R AR A0 (5 B 7R 1 M
(PCL) Hp, EE P ARHTR AR T o — IV RRIR
AL 38 T 1) TR P , T 9k R AR AN L AR 7 7 A S 97
] BT s 7250 2 T (PC2) P, i R RR AT IR I 5T
BRAR, IRLEERS 2 200 32 2 T IR AR 28 BR TR E
M55 3 F2 s (PC3) A 32 dhy Ff = 5 i S I 1) 57
2.5 REARAA- A A E B R BRLL 0 SR A
Gy
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A I 2 03 o ik R SR s e G T 23
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Table 8 Comprehensive evaluation of seed kernel oil

content and main fatty acid components in Acer truncatum

— By ke - R Rk
Gy PR G IR

IN 0.31 1 TA 0.51 1
TA 0.31 1 YY 0.51 1
QD 0.28 3 IN 0.48 3
TZ 0.21 4 WH 0.48 3
HY 0.20 5 BD 0.47 5
YY 0.02 6 7z 0.46 6
BD -0.05 7 HY 0.45 7
7z -0.10 8 NJ 0.44 8
XZ -0.20 9 QD 0.42 9
NJ -0.30 10 TZ 0.42 9
WH -0.42 11 XZ 0.40 11
XA -0.45 12 XA 0.39 12

I 8 R, B0 0 M I A T R B A5
PR A5 R AR, (EHE 44 58 T A9 249 JE 7 31X
(TALIN) I AAEI J2 fhy T s 8] 282 15 728 57k K 2
1, ZEFBOR R B RN R 3 2
3.5 it

ABFFELL A S A 0 12 3 IXEE 114 o0
ESOLVLUTIWLT BT ST PUN. QUIEER IS R Rl RE PN
AT ACINAT 12 A XY I8 TR 2 Rl R
o 30.44% 5 A SRR BE R R, ST AR P 3
SR R - 2 5 A O I R (29. 80% ) > {1 R
(25.06% ) > F¥ 1R (18. 76% ) > — -+t — M IR
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(8.62% ) > LW (7.37% ) > KAMEATR (4.75% ) >
BENRIR (2.34% ) > o = WIRIR (1. 45% ) , Hrp iz
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