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Fig. 1 Molecular structure of larch tannin

and its chelating reaction with La*
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Fig. 2 FT-IR spectra of LT and Re*-LT
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Fig. 3 Ols XPS spectra of LT and Re*-LT
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Fig. 4 UV spectra of LT and Re*-LT
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Fig. 5 Reduction of pH after chelating reaction with

different molar ratios of catechin and Re*
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Fig. 6 Molecular structure of catechin and its complex with La*
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Table 1 Diameter of inhibition zone of LT, Re* and Re*-LT against four Kinds of fungi

Inhibition zone diameter/mm

Re"LT Aspergillus niger Monascus anka Phanerochaete chrysosporium Actinomucor elegans
LT - - 13.67 + 0.58 -
La* - 11.27 £ 0.11 14.80 + 0.60 13.92 + 0.86
Ce* - - - -
Nd* - 10.60 + 0.10 10.79 + 0.58 -
Gd* - - - -
Y _ _ _ _
La**-LT 20.12 + 045 17.72 + 0.62 30.69 + 0.59 16.56 + 0.26
Ce™-LT 26.66 = 0.60 36.18 + 0.74 30.00 + 0.46 28.10 + 0.52
Nd*-LT 1533 £+ 0.23 15.81 + 0.87 25.01 £ 0.75 18.22 + 0.12
Gd*-LT 2127 + 034 21.28 + 0.26 29.04 + 0.39 19.83 + 0.27
LT 17.25 + 041 23.72 £ 0.73 19.56 + 0.16 17.56 + 0.48
—: No antifungal activity.
Table 2 MIC of Re*-LT against four kinds of fungi
Re*-LT MICHeL)
Aspergillus niger Monascus anka Phanerochaete chrysosporium Actinomucor elegans
La*-LT 32 1.6 1.6 32
Ce*-LT 1.6 1.6 0.8 1.6
Nd*-LT 32 1.6 1.6 32
Gd*-LT 1.6 1.6 1.6 32
Yb*-LT 32 1.6 32 32
Table 3 MFC of Re*-LT against four kinds of fungi
Re"LT MFC/(g*L™)
Aspergillus niger Monascus anka Phanerochaete chrysosporium Actinomucor elegans
La*-LT 25.6 6.4 6.4 25.6
Ce™-LT 25.6 12.8 32 32
Nd*-LT >25.6 32 32 >25.6
Gd*-LT >25.6 6.4 6.4 >25.6
Yb*-LT 6.4 32 32 6.4
PN 6~8. PHELREYN, Re” 5 LT WRLEWAERK

KH WA A L, BMIE T 5 M EEMm M
Re*-LT B.&#). 5 Fh Re* 5 LT Z I8 B ALAE FI A7
LR, HEZE SRR KRN N, T HCN

SEREPTEE N, EMEZRZENRR, XaEs
TPty Fasetk. Red B 712 DA S B fA P i

EXEPS
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Synthesis, Characterization, and Antifungal Activity of
Rare Earth-Larch Tannin Complexes

TIAN Cui-Cui®, ZENG Wei-Cai?, LI Xia", LIAO Xue-Pin"?", SHI Bi"?
(" Department of Biomass and Leather Engineering, Sichuan University, Chengdu 610065, China;
? The Key Laboratory of Leather Chemistry and Engineering of Ministry of Education, Sichuan University, Chengdu 610065, China)

Abstract Five new and cheap rare earth complexes with larch tannin(LT) have been prepared by the chelating
reaction of rare earth (Re*) with larch tannin according the liquid phase synthesis method, and these complexes
were characterized with FT-IR, XPS, UV and coordination number determination method. The antifungal activity
of Re™-LT against Aspergillus niger, Monascus anka, Phanerochaete chrysosporium and A ctinomucor elegans was
evaluated in vitro by using the oxford cup and agar dilution assay. It was found that the Re*-LT complexes are
effective for these four fungi, and the antifungal activity was in the order of Ce*-LT > Gd*-LT > La*-LT >
Nd*-LT > Yb*-LT. The minimum inhibitory concentration of Ce*-LT to these four fungi is 1.6 gL', 1.6 gL,
0.8 g*L"!, and 1.6 g*L"!, respectively, while the Yb*-LT is 3.2 gL', 1.6 gL' 3.2 geL"!, and 3.2 g*L"!, respectively.
In terms of fugicide, Yb*-LT is the best one and the minimum fugicide concentration of Yb*-LT to these four
fungi is 6.4 g+L!, 3.2 geL'!, 3.2 g°L", and 6.4 g+L"!, respectively. In addition, the fugicide activity of Nd*-LT and
Gd*-LT against Aspergillus niger and Actinomucor elegans is less powerful even they have good antifungal

activity.
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