MR E MR Modern Food Science and Technology 2021, Vol.37, No.12

b

HREHSFRERAIFNEEIER

X EF, FREE, KXE, REME, BREXR
(LAELA SRR IBARAEREEAEEERE, LARLKFRSAFE ISR, LR 271018)

WE: ZARIRIT T SRR M RAEANALIER, 465 . B 6%, S50 TRME. ShARESFF =540
EAERAHIBAT T FAE A AT, R BT, HZRBAESTAX I THEES (tH2) KAMENER, FIRKRS ZH/OBRLEMHE
1L, st E—B/ —BEM A, KOS RER PRI EA R E G AL AE 330 nm, BRMARENGIZ, KBGO TR
BT, fXAtdE ek o S4B AR T BN, f£25. 37. 55 °CF, ZHWEAFHK 554 1.7x10* (mol/L)", 1.4x10*
(mol/LY" = 1.04x10* (mol/L) "', £5&L 54 n 2R H 156.8. 132.1 #293.9, RBAMIREMIIT &, GRMREKEONMESAREZT
MeAs e, FHAEXMMLER B FAGRBEAEHES A H 7.61 nmF= 7.67 nm, ALARET, RAGRBIAEFFHEG XY
R SEGQ-HZRMBALSY (FCAs) FLERBRGIENBANFAMRG RS T, MALRE—FREG T A RR s LR
- el BAAR EAE R HUH] 09 3R

KEER: R, 4B G; 4M); AR AR

XERS: 1673-9078(2021)12-80-86 DOI: 10.13982/j.mfst.1673-9078.2021.12.0131

Non-covalent Interactions between Ferritin and Chlorogenic Acid
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Abstract: The mechanisms by which chlorogenic acid (CA; a phenolic compound) and ferritin [from the recombinant soybean seed H-2 (rH-2)]
interact with each other were examined using fluorescence spectroscopy, circular dichroism spectroscopy, transmission electron microscopy, and dynamic
light scattering. The results showed that CA could interact with phytoferritin, causing changes in the tertiary/quaternary structure of the iron-storing
protein but not in its primary/secondary structure. The phenolic compound did not change the characteristic emission peak of ferritin at 330 nm, the
fluorescence intensity of which decreased with increasing CA concentrations. Hydrogen bonds/van der Waals forces played a major role in the
non-covalent interactions between CA and ferritin, the binding constants (K) for which were 1.7x10% 1.4x10* and 1.04x10* (mol/L)", with 156.8, 132.1,
and 93.9 binding sites (n), at 25, 37, and 55 “C, respectively. These results indicate that the strength of the interaction between CA and ferritin decreases
with increasing temperature. According to the dynamic light scattering results, the particle size of ferritin did not change significantly before (7.61) and
after (7.67) the addition of CA, indicating that the phenolic compound does not induce the aggregation of ferritin molecules. Additionally, the
antioxidative capacity of CA in the ferritin-CA complexes was preserved, albeit slightly decreased. These results further enhance understanding of the
interactions between different food components, especially ferritin and phenolic acids.
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Fig.1 Crystal structure of ferritin with views down the 4-fold
axes (channels) of the protein shell (a); Chemical structure of
chlorogenic acid (b); Native PAGE (c) and SDS-PAGE analyses
of rH-2 ferritin (d)
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Fig.3 Fluorescence spectra of rH-2 treated with CAs at
different concentrations, respectively at 25 °C (a), 37 'C (c),
55 °C (e) and the corresponding fitting curves of fluorescence
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