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Abstract: For accurately predicting foliar uptake of the radionuclide, leaf cuticular fractions of Photinia serrulata were
isolated by chemical methods including Soxhlet extraction, saponification, and acid hydrolysis, yielding bulk foliar cuticle
(PHC1), the dewaxed cuticular fraction (PHC2), the nonsaponifiable fraction (PHC3), and cutan (PHC4). Adsorption
behavior of cesium (Cs) onto leaf cuticular fractions of Photinia serrulata (PHC1, PHC2, PHC3, PHC4) was investigated
and the relative sorption contribution of the cuticular component was accessed. The leaf cuticle sheet of Photinia serrulata
consisted of waxes (16.63%), cutin (63.41%), polysaccharide (24.0%) and cutan (7.10%). The apparent adsorption
equilibrium was reached within 30min, and the maximum adsorption capacity were 1.73 (PHC1), 1.92 (PHC2), 4.67
(PHC3), 0.58 (PHC4) mg/g, respectively. The theoretical maximum adsorption capacity of cuticular fractions was binary
positive linearly correlated with their polarity and aromaticity index, and the polarity played a more noteworthy role in
nuclide accumulation. Sugars and cutin acted as the main adsorption medium of Cs on leaf cuticle layer while epicuticular
waxes and cutan show minor contribution on nuclide accumulation. The relative adsorption contribution of cuticular
fraction was followed as sugar (51.45%) > cutin (38.73%) >> waxes (7.51%) > cutan (2.31%). The adsorption capacity of
Cs on leaf cuticle of Photinia serrulata distinctively declined with the presence of sodium ion which was negatively
correlated with the concentration of sodium. When the concentration of sodium was 100times higher than that of Cs,
adsorption amount of bulk cuticle reduced to 6% in comparison with the control (adsorption of Cs without sodium),
indicating that the coexistence of ion can considerably reduce the adsorption of nuclide on leaf cuticle.
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Fig.1 Contact Angle of leaf of Photinia serrulata
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Table 1 The constitution of leaf cuticular fractions of

Photinia serrulata

FEf 7R wi%e W wt% A wt% BER wi% SHTE wi%
PHCI1 100 16.63 63.41 12.86 7.10
PHC2 83.37 0 76.06 15.43 8.52
PHC3 19.96 0 0 64.42 35.58
PHC4 7.10 0 0 0 100

U 16.63 0 0 0 0

*2 AMABHEARBEEES TREMFREFL
Table 2 The relative yields,elemental compositions and

atomic ratios of leaf cuticular fractions of Photinia

serrulata

Fedh C(%)  H(%) N%)  O%) H/C  (O+N)/C
PHCI 6059  7.96 045  31.00  1.58 0.39
PHC2 6023  8.06 049 3122 1.6l 0.40
PHC3  38.81 5.41 046 5532  1.67 1.08
PHCA 5725  5.83 0.66 3626 122 0.48
()
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Wik 5394 776 0.64 81.88 1.73 1.15
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Fig.2 FTIR spectra of leaf cuticle of Photinia serrulata
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Fig.3 FTIR spectra of leaf cuticular fractions of Photinia

serrulata
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fractions of Photinia serrulata
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Table 3 Adsorption regression parameters of Cs by leaf

cuticular fractions of Photinia serrulata

Langmuirl) Freundlich?
i K Onax R logKr N R
(L/mg) (mg/g)
PHC1 0.015 1.73£0.16  0.93  1.78+0.07 0.60 0.93
PHC2 0.016 1.92+0.19 090 1.76+0.04 0.66 0.98
PHC3 0.009 4.67+£0.70  0.88  1.63+0.07 0.87 0.98
PHC4 0.04 0.58+0.04 099 1.52+0.07 0.68 0.99

7 :PLangmuir 7 72 4 0= Omanki Co/(14K L Co), F th O, 1 W [
i ,mg/g;Ce N T B R ¥ mg/Ls O b 552 KW T 55 [ U5 2 52
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Fig.7 Relationship between sugar content and maximum
adsorption capacity of leaf cuticular fractions of Photinia

serrulata
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Table 4 Theoretical Cs adsorption capacity and relative
adsorption contribution of leaf cuticular fractions of

Photinia serrulata

Eikl) Omax (Mg/g)  Fi(%)  fiOmm(mg/g)  RC(%)
I8 i (waxes)  0.79 16.63 0.13 7.51
4 i (cutin) 1.05 63.41 0.67 38.73
Bl (sugar) 6.93 12.86 0.89 51.45
£ 1% (cutan) 0.58 7.1 0.04 231

EJW:éﬁgﬂmgmﬁ%%%%k$ﬁ%ﬁﬁmﬁ%W&
maxy PHCI
[, mg/g.

W B it e B (1% W A8 0 0 T R R B R
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