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Rapid evaluation of the interaction between bisphenol E and serum albumin by
capillary electrophoresis
HE Muyil , BIAN Yu'?, YANG Minli', LING Yun', LIU Tongl , ZHANG Fengl
(1. Institute of Food Safety, Chinese Academy of Inspection and Quarantine, Beijing 100176, China;
2. School of Pharmacy, China Medical University, Liaoning Shenyang 110122, China)

Abstract: Objective The interaction between bisphenol E(BPE) and serum albumin was analyzed to provide a useful
referrence for the rapid evaluation of the toxicological effect of bisphenols. Methods Electropherograms of serum albumin
with BPE under physiological conditions in vitro were determined using external calibration Hummel-Dreyer (HD) method
by capillary electrophoresis. To obtain the interaction parameters, the experimental data were analyzed by three functional
forms: Nonlinear equation, Scatchard equation and Klotz equation. Results Three form functions were fitted with the
interaction parameters. The binding ratio of BPE and serum albumin was about 2. The interaction parameters showed that
two kinds of serum albumin had the same number of binding sites, and the binding between different albumin and BPE
were both non-covalent interactions. Conclusion As a simple and effective method, external calibration HD method
could be used to analyze the protein pollutant interaction in the food safety field. BPE showed similar moderate interaction
with different serum albumin, which suggested that bisphenol compounds had similar pollution distribution regularity in

human body and cattle.
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(48 h) , H 2 PERE I FIMERCR 16 P 5 X% A (Bisphenol
AL BPA) RSP, P A TS Y ) B RN A TR
iAW B R EE . BPE MM AN
PR 5 2338 5 VA% i, DR AR T4 2 7 A
P B, BESE BPE 5 #1143 TR AH BAE
FHXS T 1 ## BPE BRI 73 A i #2 5 A= W) w1k B A
HE R S WA BRSNS R T TR A
R XEF B0 25 5825 40 25 R 1) 5 B 2= E R LA
ZZ M1l .

HO I I OH

Bl 1 4,430 2SR B (U8 E) 5§ 45 5K
Figure 1 Structure formula of 4.4’ - ethylidenebisphenol
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Figure 2 Schematic diagram of interaction analysis by external

calibration Hummel-Dreyer method
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Figure 3 Electropherograms of BSA with bisphenol E using

external calibration Hummel-Dreyer method
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Figure 4  Electropherograms of HSA with bisphenol E using

external calibration Hummel-Dreyer method
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Figure 5 Linear fitting curve of peak intensity without protein

interaction
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Table 1  Fitting parameters of BSA/HSA with BPE by different equations

ESn FHEIER K/(L/mol) n WA 4 lis
ety 2 25 781.526 3.23 y=83 302.69x/(1+25 781.526x) 0.829
BSA Scatchard J7 2 12 483.841 4.42 y=—12 483.841x+55 237.237 0.425
Klotz Jy i 12 853.561 4.34 y=1/4.335 37+x/55 724.945 0.952
Aty i 13919.336 4.31 y=60 040.22x/(1+13 919.336x) 0.897
HSA Scatchard 77 & 10 513.425 5.02 y=—10 513.425x+52 740.840 0.441
Klotz J7 & 15 474.148 3.96 y=1/3.961 95+x/61 307.8 0.840
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Figure 6 The results of data fitting
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