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Fig.1 Chemical structure of (-)-epicatechin
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Fig.2 Crystal structure of ferritin with views down

the 4—fold axes (channels) of the protein shell
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Table 1 Estimated secondary structural fractions

of apoRBF and FEC (apoRBF/EC =1:40, m/m)
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Fig.5 Fluorescence spectra of apoRBF and apoRBF treated with ECs at different concentrations (a), and the

corresponding fitting curves of fluorescence intensity according to Eq. (1) (b)
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Fig.6 Transmission electron micrographs of apoRBF in the absence (a) and presence (b) of EC
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Fig.7 Relative scattered light intensity distribution curves for 0.5 pmol/L apoRBF (a)
and 0.5 pmol/LL apoRBF in presence of EC (b) (apoRBF/EC, 1:40)
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The release curves of free EC and EC in FEC during dialysis at 4 °C (a) and 40 °C (b) in the dark
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Fig.9 In vitro release ratio of free EC and EC in FECs in (a) simulate gastric and (b) intestinal fluids conditions

over 2 h of incubation
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Non-covalent Complexation and Functional Evaluation of (-)-Epicatechin and Phytoferritin

Liu Yuqian', Zhang Fengjiao', Cheng Lei?’, Chen Yilun"
(‘College of Food Science and Engineering, Shandong Agricultural University, Tai‘an 271018, Shandong
’Beijing Engineering and Technology Research Center of Food Additives,
Beijing Technology and Business University, Beijing 100048)

Abstract In this study, the non—covalent complexation between EC and apoRBF, and the effects on the structural and
functional properties of proteins were investigated using a combination of fluorescence, circular dichroism (CD) spectra,
transmission electron microscopy (TEM), dynamic light scattering (DLS). The fluorescence results showed that EC did not
change the characteristic emission peak of apoRBF at 330 nm, and the fluorescence intensity of apoRBF decreased with
an increase in EC concentration, suggesting EC interacts with apoRBF, causing changes in the tertiary/quaternary struc-
ture of the protein, while having no effect on its primary and secondary structure. The fluorescence fitting results showed
the binding constant K and the number of binding sites n between EC and apoRBF were 3.65x10* mol/l. and 98.5, re-
spectively. After dialysis at 4 °C and 40 C for 12 h, the release rates of EC in FEC were 29.1% and 45.9%, respective-
ly, which were lower than those of free EC, indicating that ECs bond to apoRBF, and lower temperature was more con-
ducive to the binding of EC molecules and proteins. After incubation with simulated gastrointestinal fluid for 2 hours, the
release rates of EC in FEC were 68.6% and 32.2%, respectively. Compared with the release rate of free EC, it showed
a relatively slow and sustained release process, indicating the binding of EC to apoRBF can significantly inhibit the
degradation of apoRBF by the protease(s) in simulated gastrointestinal fluid. Additionally, the antioxidant ability of EC in
ferritin—EC complex (FEC) was retained but slightly decreased. This study clarified the interaction mechanism between
polyphenols and phytoferritin, providing the theoretical reference for the application of non-covalent complexes between
(—=)—epicatechin and phytoferritin.

Keywords phytoferritin; (—)—epicatechin; ferritin—epicatechin complex; sustained release; antioxidant ability



