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Abstract; Using ANOVA, correlation analysis and cluster analysis, we investigated six active components
in leaves of 105 Eucommia ulmoides germplasm resources, discussed the genetic variation to provide theo-
retical basis for breeding and utilization of leaf-used E. ulmoides. The results showed that: (1) the varia-
tion of six active component contents in leaves were different among different E. ulmoides germplasm re-
sources. The largest coefficient of variation appeared in isoquercitrin (34. 42%) and the content ranged
from 1. 16 to 6. 92 mg « g ', while the lowest coefficient of variation appeared in total flavonoids(19. 35%)

1

and the content ranged from 6. 70 to 22. 53 mg * g '. The diversity index of six active components were all
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above 2. 0. The contents of six active components showed extremely significant difference (P<C0. 01) a-
mong different germplasm resources. (2) There were significant differences in the contents of chlorogenic
acid, geniposidic acid, asperuloside, isoquercitrin and total flavonoids among different origins. (3) Corre-
lation analysis showed that the contents of aucubin, geniposidic acid and asperuloside were extremely sig-
nificantly related to each other. The content of chlorogenic acid was extremely significant and positive cor-
related with aucubin, asperuloside, isoquercitrin and total flavonoids. No significant correlation was found
between total flavonoids and other components except for isoquercitrin and chlorogenic acid. (4) E. ul-
moides germplasm resources were divided into four groups according to the content difference of the six
components, in which the group [V including 13 materials had higher contents of active components than
that of other groups, which could provide basic material for breeding of E. ulmoides resources. Great vari-

ation and rich diversity of six active component contents were found in different E. wulmoides germplasm

resources.

Key words: Eucommia ulmoides ; germplasm; leaves; active component; genetic variation
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Table 1 Number and origin of germplasm resources

i BOC W M

Origin Total Female Male

number plant plant
Mg kM Zhuzhou. Hu'nan 10 5 5
I PEEERR Guilin, Guangxi 10 9 1
W4k % E Anguo, Hebei 9 4 5
Wi VLA Hangzhou, Zhejiang 7 3 4
Jt 5T Beijing 10 5 5
N Y Zunyi, Guizhou 10 5 5
W m - $ Kaifeng, Henan 10 6 4
W E % PH Luoyang, Henan 10 6 4
YLIR0A 7K Xiangshui, Jiangsu 10 4 6
PUJI 796 Guangyuan, Sichuan 10 6 4
W P43 3§ Yuncheng, Shanxi 9 5 4
A1l Total 105 58 47
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Table 2 Basic statistic parameters of six active component contents in E.

ulmoides leaves

% ¥i{E o o 2 e/ ME e KAE A8 5 R AL ZHEPEIR AL F1i
Component X S Min. Max. CV/% H' F value
23 J7 iz Chlorogenic acid 22.05 4,48 11.01 32.61 20. 32 2.12 5.567**
B Aucubin 31. 69 8. 24 10. 54 58.52 26. 00 2.16 21.634"
H R FEH 8 Geniposidic acid 9. 60 2.66 4.93 17.71 27.71 2.15 22,192~
ZEnt BAY Asperuloside 4.56 1. 04 2.50 6.85 22.81 2.15 21.192**
M 2 # Tsoquercitrin 3.37 1.16 1.16 6.92 34.42 2.14 14,867 *
B # i Total flavonoids 15.92 3.08 6.70 22.53 19. 35 2.12 33.336" %
35
T:n 30 W {iff % Female plant
O 4% Male plant
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Fig. 1 Comparison of six active components in male and female leaves of E. ulmoides
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Fig. 2 Frequency distribution of six active component contents in leaves of
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Table 3 Comparison of six active component contents between different origins
ok U5 25 R B 3 38 £ 2B R Fe i A S Wi 1 J5%iaii]
Origin Chlorogenic acid Aucubin Geniposidic acid Asperuloside Isoquercitrin Total flavonoids
IR kM Zhuzhou. Hunan 23.5344. 46cd 27.96+9. 14a 7.25+1.77a 3.77-0.90a 3.35-£0. 99abc 16. 214 3. 66abed
U PEEEAR Guilin, Guangxi 20.33+3.33bc 29.74+8.39a 9.7042. 50abc 4.70=£1. 38abc 3.5041.61bc 13.9143. 68ab
il dt 4 [E Anguo, Hebei 24.90+2.33d 34.18+5.92a 7.954+1.72ab 4,3240.76abc 4.094+1.12¢ 18.65+2. 65d
#i /LA M Hangzhou, Zhejiang 23.74+2.65cd 32.56+5.87a 9.9042. 14abc 4.612£0.99abc 3.0841.05abc 15.5543. 12abc
Jt 5t Beijing 23.65+1.92cd 33.55+10.59%a 10.04£2.70bc 4.6540. 98abc 3.91+1.20be 17.31+3.03cd
FM % X Zunyi, Guizhou 22.66+4,25cd 29.21+6.17a 8.9742. 18abc 4.68=+1.13abc 3.1541.55abc 15. 2442, 30abe
B 3% fH Luoyang, Henan 22.83+5.95cd 36.45+9.92a 11.33+3.10c 4,9440.77c 3.4540.66bc 17.36+1.49cd
VL9 7K Xiangshui, Jiangsu 23.95+5, 37cd 34.34+7.77a 10.9743. 21c 5.05+1.17¢ 3.72+1.20bc 16. 314 2. 80bed
Pu il =96 Guangyuan, Sichuan 23.22+2.70cd 33.15+6. 34a 9.5841.50abc 4,8641.06bc 3.7340.62bc 16.18+1. 94abed
117432 3§ Yuncheng, Shanxi 18.8742. 46ab 29.11+10. 10a 9.8842.52abc 3.8140.54ab 2.8840.83ab 15.3241. 75abc
i1 7 ¥ £ Kaifeng, Henan 15.75+3. 56a 29.00+6.54a 10. 00+ 3. 33bc 4.79+1.05abe 2.27+0.74a 13.29+3.65a
T+ 3% v B O 3508 B 25 5 [6) ) R [8) 52 BE 3R 7R 43 7E 0. 05 K L 22 R 35 T IH)
Note: Data in table were X+ S; The different letters in the same column mean significant difference at 0. 05 level; The same as below
F4 HEMERMHRE 6 MRS SEEEXDTH
Table 4 Correlation between each active component contents in E. ulmoides leaves
% S B TR S KU S A Bt 33 4 ey
Component Total flavonoids Isoquercitrin Asperuloside Geniposidic acid Aucubin Chlorogenic acid
252 Chlorogenic acid 0.346** 0.514*~ 0.256** 0.037 0.359** 1
Bk 3 AF Aucubin 0.181 0.086 0.579** 0.570* * 1
7 Je F 15 BZ Geniposidic acid —0.068 —0.092 0.256* * 1
MY Asperuloside 0.055 0.120 1
S 2 1 Isoquercitrin 0.543* * 1
M B R Total flavonoids 1

W5 x x 3 RIFRARLE 0.05 A1 0. 01 /K I 8 3% A6

Note:

x5 MK
Table 5

* and * % represent significant correlation at 0. 05 level and 0. 01 level

BRI ERE

The traits of four groups

&4 Component M T Group 1 FME 1 Group II B Group 11 KN Group IV
23 J5 12 Chlorogenic acid 24,8943, 24¢(13.02) 22,4943, 28b(14.59) 16.95+3. 25a(19. 2) 25.3742.65c(10. 46)
HeE I AT Aucubin 28.444+6.51b(22.9) 33.8145.92¢(17.51) 24.77+6.02a(24. 29) 39.9947.20d(18.01)
H e #2 Geniposidic acid 7.161.25a(17.49) 10. 60+2. 29¢(21.59) 8.46+E2.19b(25.92) 11.53+2.53¢(21.91)
ZEm-FAF Asperuloside 3.82+0.69a(18.09) 5.0140.82b(16.41) 3.65+0.55a(15.08) 5.60+0. 64c(11. 4)
S Bz 4 Isoquercitrin 4.1840.97¢(23. 20) 3.0440. 71b(23. 21) 2.4040. 72a(29. 95) 4.56+1.04c(22.83)
BB Total flavonoids 18.72+1.88b(10.02) 14.56+2.32a(15.93) 14.58+3.37a(23.08) 17.72+2.15b(12.12)

B S BT SRR S R B0

Note: Data in the bracket are the coefficient of variation( %)
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Fig.3 Cluster analysis of six active components

of E. ulmoides germplasm resources
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