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First insights in the Eu(III) speciation in plant cell suspension cultures 

H. Moll, S. Sachs 

 
More than 80 % of the initial Eu(III) amount was as-
sociated on Brassica napus cells after an incubation 
time of 24 h. The spectroscopic speciation of the cell-
bound Eu(III) is characterized by an increased intensi-
ty of the 

7
F2 transition and prolonged luminescence 

lifetimes. 

A detailed knowledge of the fate of radionuclides in the 
ecosphere including the food chain requires an improved 
understanding of the underlying processes. Our aim is to 
explore the complex interaction processes of trivalent acti-
nides with plant cells on a molecular level. The first ap-
proach was to apply europium(III) as an analogue for triva-
lent actinides. We studied the interaction of Eu(III) with 
Brassica napus cell suspensions by the direct speciation 
technique time-resolved laser-induced fluorescence spec-
troscopy (TRLFS). The possible release of plant cell metab-
olites promoted due to the cell contact with Eu(III) was in-
vestigated according to the procedure described earlier.[1] 
 
EXPERIMENTAL. Suspension cultures of Brassica napus 
cells were grown in medium R (DSMZ) as already de-
scribed.[2] Seven days before contacting the cells with 
Eu(III), the cells were transferred in medium Rred. (phos-
phate concentration reduced to 1 %). Cells were incubated 
with 30 µM Eu(III) at pH 5.8 for 24 or 168 h. The Eu(III) 
loaded cells were washed, diluted, and re-suspended in 
0.154 M NaCl prior to the TRLFS measurements. The rela-
tive peak intensity ratio (RE/M) was defined as: RE/M = I2 
(5D0 → 7F2) / I1 (

5D0 → 7F1), where I1 and I2 were calculated 
from the peak areas. Experimental details about the laser 
system can be found in literature.[3] The cell viability was 
investigated using the MTT test.[4] 
 
RESULTS. The luminescence properties of 30 µM Eu(III) 
in medium Rred. are dominated by an increased RE/M value of 
2.0 (0.5 for Eu(III) in 0.154 M NaCl) and the luminescence 
decay changes to bi-exponential: τ1 = 112 fixed and 
τ2 = 240 ± 5 µs (τ = 113 ± 2 µs for Eu(III)) (cf. Fig. 1). Based 
on measurements with different medium components, the 
inorganic salts (12 wt.-%) and FeNaEDTA (0.1 wt.-%) 
showed the highest impact on the luminescence spectrum 
measured in medium Rred.. 
After 24 h of incubation time, 80 % of the initial Eu(III) was 
sorbed on the cells. The MTT test showed that the cells 
were metabolically active after Eu(III) exposure. 

The Eu(III) associated on plant cells is characterized by an 
enlarged RE/M value of 3.4 (2.0 in pure medium). This indi-
cates an increase in the interaction strength of Eu(III) to-
wards the plant cells compared with pure medium. Bi-
exponential luminescence decay: τ1 = 155 ± 40 and 
τ2 = 515 ± 50 µs (e. g. Eu(III)-B. napus species) was detect-
ed. By comparing these results with Eu(III) speciation ex-
periments with planktonic bacterial cells (e.g. Sporomusa 
sp.),[5] τ1 and τ2 might indicate an interaction of Eu(III) with 
carboxyl and phosphoryl functionalities of the plant cells, 
respectively. The spectral shape of the Eu(III) containing 
supernatant is similar to those of the pure medium. Howev-
er, a higher RE/M value of 2.4 (pure medium: 2.0) and a 
slightly prolonged lifetime of the second component 
τ2 = 260 ± 35 µs (pure medium: 240 µs, respectively) might 
indicate the release of complexing metabolites by the cells. 
Further studies will focus on the determination of the com-
plexing cell metabolites, callus cell growth experiments in 
the presence of Eu(III) and the determination of Eu(III) in 
cell compartments after cell fractionation. 
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Fig. 2: Luminescence spectra of Eu(III): Eu(III) associated on Brassica 
napus cells (top) and Eu(III) complexed in the corresponding su-
pernatant (bottom). 
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Fig. 1: Luminescence spectra of Eu(III) in medium Rred. and different 
medium components.  


