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Background
More than 8,000 polyphenols as secondary metabolites in plants have been reported. Their activities are suggested to be different, 

because of variations in their molecular weight  and/or steric structure. It was well investigated the antioxidant action of 
polyphenols, while the relationship between the chemical structure are still unknown. In this study, we compared the redox 
properties of polyphenols by using chemiluminescence method and the Folin-Ciocalteu method.

Materials and methods

Result

[chemiluminescence method]
Chemiluminescence:
2-methyl-6-p-methoxyphenylethynyl-imidazopyrazinone (MPEC)
→for superoxide radical (O2

-・)detection
Measuring instrument: 
2030 ARVO X4 multi-label reader (PerkinElmer, Inc)

300 μM Xanthine
0.1 M Phosphate buffer (pH 7)

20 μL

10μM MPEC/0.1M Phosphate buffer (pH 7)

test reagents (3.125〜200 μM)/ 37℃
※EC oligomers (0.9〜58 μg/mL)
/0.1 M Phosphate buffer (pH 7)

20 μL

157 μL

30 mU Xanthine oxidase
3 μL

Measurement (n=3)

[test reagents]
・Epicatechin (EC)
・Procyanidin B2 (B2; dimer of EC)
・Procyanidin C1 (C1;trimer of EC)
・Cinnamtannin A2 (A2; tetramer of EC)
・Epigallocatechin (EGC)
・Epicatechin gallate (ECG)
・Epigallocatechin gallate (EGCG)
・Quercetin

[Folin-Ciocalteu method]

Redox reagent: Folin-Ciocalteu reagent
→forming blue complexes with polyphenols
These blue complexes are measured spectroscopically 
at 765 nm.

In this study, the test reagents measured could be classified into three groups: ① those only showing antioxidant activity, ② those   
showing  both prooxidant and antioxidant activity, and ③ those showing antioxidant activity and decreased reaction rate.  

① antioxidant
EGC, EGCG

② prooxidant and antioxidant 
EC, B2, C1, A2, ECG

③ antioxidant and decreased reaction rate
Quercetin
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[chemiluminescence method]

[Folin-Ciocalteu method]
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Conclusion

In addition, we determined their concentration during incubation in phosphate buffer (pH7) by using the Folin-Ciocalteu method. 
A significant decrease of the concentration was observed for EC and its oligomers, EGC, ECG, and EGCG, but not Quercetin. 

EGCG EC

Quercetin

Quercetin

These results suggest that the redox properties of polyphenols on O2
-・scavenging 

and/or productions and their stability are different depending on chemical 
structure such as basic skeleton and the number and position of hydroxy groups. 
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