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Effects of rare-earth elements La** and Ce’* on the growth
of Rabdosia rubescens regeneration plant and the
accumulation of main secondary metabolites

DONG Cheng-Ming'* , CAO Li-Hua', SU Xiu-Hong',
ZHANG Yan-Zhen?, QIAO Yi-Lin', YAO Feng'

( 1. Henan University of Traditional Chinese Medicine, Zhengzhou 450008, China;
2. Sanquan Medical College of Xinxiang , Xinxiang 450003, China )

Abstract: Aseptic seedlings of Rabdosia rubescens were used as the experiment material. In R. rubescens regeneration
period, the rare-earth elements La’* or Ce*" with different concentrations were added in the culture medium, Fresh
and dry weight of the plant were determined by gravimetric method. HPLC method was used for the determination of
oridonin, ponicidin and rosmarinic acid content. We determined weight according to evaluating methods of agricultural
and horticultural crops and the importance of indexes in the production of R. rubescens. The quality synthetic evalua-

tion was also carried out according to weighted mark. The effects of rare earth elements La*" and Ce*™ on R.
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rubescens tissue culture and the contents of oridonin, ponicidin, rosmarinic acid in R. rubescens were studied. The

synthetic score of blank control group was 61.51 points,under the condition of 1 gmol « L™ CeCl; « 7H, O, the score

reached up to the highest value of 87.20 points. But under the condition of 5 pmol « L' LaCl; « 6H, O, the score 74.44

points, The results of this experiment showed that CeCl; » 7H,O had more positive promoting effects on the growth

of regeneration plant of R. rubescens and the accumulation of main secondary metabolites than LaCl; < 6H, Q. The

optimal concentration of Ce’* or La’* could promote the growth of regeneration plant of R. rubescens and secondary

metabolites oridonin, ponicidin and rosmarinic synthesis. However, La*" concentration in high level inhibited the

growth of R. rubescens plant regeneration. The experiment would lay a foundation for further study on the promotion

effect on the growth of regeneration plant of R. rubescens. The study of R. rubescens could provide theoretical basis

for the rational utilization of rare earth elements.
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Table 1 Effects of rare earth elements on
the regeneration plant yield
a5 -8 e T TE
Group Mean fresh weight (g) Mean dry weight (g)
CK» 0.1076 0.0151
CIl(D) 0.2370 * 0.030 *
C2(5) 0.1954 = 0.0270 *
C3(10) 0.1409 0.0210 =
L1(D 0.1767 * 0.0126
L2(5) 0.1386 0.0188
L3(10) 0.0853 0.0121

H, * RERGEOXMBHEESR B F(P<0.05); C:CeCly + 7TH, O; L:
LaCl; » 6H, O, F.

Note: * indicates significant difference in contrast with blank control group
(P<C0.05); C:CeCly; » 7H, O;L:LaCl, » 6H, Q. The same below.

ME 1 ATHL B L3 b HRZHTRARETY
HE FHTENFTFELEMNE,H CeCl » 7TH, O
MARE™ /RS ENHBEMRT LaCl, - 6H, O,
1 pmol » L'CeCly « 7TH, O %4 F , R BEEHE Ty
BEE R E N 0.2370 g P TE N 0.030 g, FEEH
WEEF B AR Ve B 55 . KR E LaCl; - 6H, 0 {2
HELABREFBNRS; HRE LaCl, » 6H, O M,
10 pmol » L' LaCl, « 6H,0 £ F X B R & E
BA&H 0.0853 g - FHTHE N 0.0121 g,
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XBRFERREHAIEABHREMR, L WRFIERE
W, L3 AGTEXREFESEREN 14.12
mgeg'. BRLI AEAMLETERGTHRIEL
BHILEEH . C3 AU TAREZLRERSEERN
0.20l mg » g, BREEXNBAN 2 5, L3 H£HBHT
L’ " MHKXREZEEMN, S BEBMN 0.061 mg +
gl, VLEBHZE 1~10 pmol - L' WETEE N, BEEF K
BERFAE, Ce W AR E Z R R 3 1E Bk R,
L’ fRHEAA R E R MEKERMHLAREZ
B, 1~10 umol « LTH Ce** K La** HAFE R
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0.05),Cl %Y THREFRM I EE TN 30.41
mg-g b EBAXNMBAR 13.11 mg » g, W& H
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Table 2 Effects of rare earth elements on secondary

metabolite accumulation in regeneration plant

R HE ZE HIEH R
Medium Oridonin Ponicidin Rosmarinic acid
(pmol + L' (mg e+« g") (mg e« gh) (mge+gh

CK(0) 12.55+0.5147
C1(D) 13.3740.3581 *
C2(5) 12.8520.1082
C3(10) 13.0640.1323

0.099+0.0044 17.3010.0651

0.096+£0.0021 30.411£0.2250 *
0.099£0.0036 21.9010.1250 *
0.20140.0015 * 21.1640.6959 *
L1(D) 13.0840.1940 0.094+0.0010 22.5540.2207 *
L2(5) 12,87+0.3580 0.110£0.0010 27.0510.1484 *
1.3(10) 14,12%0.0862 * 0,0610.0045 * 20.1710.5486 »
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Table 3 Effects of rare earth elements on the comprehensive score in regeneration plant

- igh N ) . 2k 3 ok 1% 7 BR 1Y .
N wrrg PRTERD  pa T % mipy EETFR ORERERNS .
A . Score of L L Rosmarinic Score N
. Mean weight . Oridonin Score of Ponicidin Score of ) .. Comprehen-
Medium (e single plant ¢ AN oridorlin ¢ AN onicidin acid rosmarinic sive score
& dry weight me " g me " g p (mg+g") acid sive se
CK(0) 0.0151 15.10 12.55 26.66 0.099 9.85 17.30 11.38 62.99
Cl(D 0.030 30.00 13.37 28.41 0.096 9.55 30.41 20 87.96
C2(5) 0.0270 27.00 12.85 27.30 0.099 9.85 21.90 14.40 78.55
C3(1m 0.0210 21.00 13.06 27.75 0.201 20.00 21.16 13.92 82.67
L1(1) 0.0126 12.60 13.08 27.80 0.094 9.35 22.55 14.84 64,59
1.2(5) 0.0188 18.80 12.87 27.34 0.110 10.50 27.05 17.80 74.44
L3(10 0.0121 12.10 14,12 30.00 0.061 6.07 20.17 13.26 61.43

HAERMRT La° & X4 62.99 47,C1 4T,
WA Bk 87.96 4. T2 A M R4 24.97 43, i
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B 61.43 43, A La®' 4% v 5 F A6 A8 bk A9 52 1R
o B v IS

3 WiEE®

ALK HARERNTERAR TR TR
Ce'' Lo’ MABEBHABMEGMNERMAREH
R.LR EEFMRENNEN, TRERRA.EE
WERR L TR LR EAERKWREHAIERRLT
H,1~10 pmol » L' 4HAERR R AR E &, B #H X
BERARU =Y B A B, [5) 45 v BE B B 7T DL
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