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1. Introduction 
An AC electric field seems to inhibit protein 

digestion of the food material in our recent study1. 

The inhibition of protein digestion is caused by 

conformational changes of membrane proteins. In this 

study the influence of an AC electric field in the 

conformational change of protein molecule was 

investigated by using bovine serum albumin (BSA) as 

a model material. 

2. Experimental 
BSA solution was divided into two groups. They 

were kept in an incubator at 4°C for 72 hours. One 

was preserved with an AC electric field and the other 

was preserved without the AC electric field. The 

amplitude of the AC electric field was about 66.7 

kV/m with a frequency of 50 Hz. When the 

conformational change of the BSA molecule is 

induced its sensitivity to trypsin will be changed 

because the trypsin is highly specific to the C-terminal 

sides of lysine and arginine residues of the protein 

molecule. Then, the kinds and amounts of tryptic 

peptides will be changed. The specimen was digested 

by trypsin at 30°C for predetermined time. The tryptic 

peptides were analyzed with SDS-PAGE. We used 

e-PAGEL (E-T 520L, ATTO), a silver stain reagent 

(2D-Silver Stain Reagent II, Cosmo Bio) to detect 

protein and a densitometer (GS-800, Bio-Rad) to 

analyze protein bands. 

3. Results 
Figure 1 shows the SDS-PAGE pattern. The bands 

with an arrow in Fig. 1 are of BSA. Fig. 2 shows 

densitograms of specimens digested for 30 minutes. 

The relative absorbance of BSA band without the AC 

electric field is lower than that with the AC electric 

field. Peaks in the gray region in Fig. 2 show the 

tryptic peptides. OD value on arrowed peak of the 

specimen without the AC electric field is higher than 

that with the AC electric field. These results strongly 

suggest that the conformational change in BSA is 

induced by the application of the AC electric field. 

These results correspond to [2]. 

4. Conclusion 
Influence of an AC electric field on conformation of 

bovine serum albumin (BSA) was investigated. As a 

result the process of trypsin digestion of BSA was 

affected by the application of the AC electric field, 

suggesting that the conformation of BSA was changed 

by the application of the AC electric field. 

 
Fig. 1. SDS-PAGE pattern for BSA digested by trypsin. 
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Fig. 2. SDS-PAGE analysis of specimens digested for 30 

minutes. 
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