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Characterization and antioxidant activity of apigenin y-cyclodextrin inclusion
complex

LI Jin-xia, WANG Jia, KANG Ming-li, YANG Jin-hui, YAN Yan-yan, ZHANG Hui-zhi, GU Yan
School of Medicine, Shanxi Datong University, Datong 037009, China

Abstract: Objective To study the preparation, structure, inclusion mechanism and antioxidant activity of apigenin y-cyclodextrin
(y-CD) inclusion complex. Methods Apigenin y-cyclodextrin inclusion complex was prepared by heating reflux coprecipitation
method. The inclusion complex was characterized by infrared spectroscopy (IR). The inclusion constant (K) and inclusion ratio (n) of
the inclusion complex were determined. The inclusion complex of apigenin and y-CD in solution was studied by fluorescence
spectroscopy and nuclear magnetic resonance (NMR). The scavenging rate of 1,1-diphenyl-2-trinitrophenylhydrazine (DPPH )
before and after inclusion was studied by double reciprocal curve method. Results 1In different pH solutions, y-CD has different
inclusion ability to apigenin. y-CD was most suitable to form inclusion complex with apigenin in neutral medium. In the range of
experimental concentration, apigenin and y-CD form inclusion complex was at 1:1, the inclusion ratio was 1 236, and apigenin/y-CD
inclusion complex was more stronger in scavenges free radical DPPH -than free apigenin. The structure of the inclusion complex was
confirmed by NMR. Conclusion Under the experimental conditions, apigenin molecule is encapsulated into the cavity from the
large mouth of y-CD, forming a stable inclusion complex, and the antioxidant activity is increased.
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Fig. 1 IR spectra of apigenin (A), y-CD (B), and apigenin/y-CD inclusion complex (C)
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Fig. 2 Fuorescence emission spectra of apigenin in y-CD
solution (concentration of y-CD: 0 — 9.0 mmol/L)
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Table 1 Constants of inclusion complex between apigenin

with y-CD
pH {H K R?
3.00 530 0.998 2
5.00 747 0.9991
6.50 1236 0.998 7
9.00 508 0.9995
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Fig.3 H-NMR spectra of inclusion complexes
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Table 2 *H-NMR chemical shifts of apigenin and apigenin /
v-CD in D,O
PR (H) JrER (6 JrERN-CD (6) A4
H-8 6.627 6.641 0.014
H-3 6.847 6.939 0.092
H-6 6.313 6.311 0.002
H-3'5' 7.560 7.598 0.038
H-2'6’ 8.012 8.080 0.068

%3 y-CD 7 D,0 hmBAWHIE 'H-NMR LE (I E
Table 3 'H-NMR chemical shifts of y-CD and the inclusion
complex in D,O

y-CD (H)  y-CD () 3 EHN-CD () AS,
H-4 3.376 3.312 0.064
H-2 3.413 3.374 0.039
H-5 3.633 3.571 0.062
H-6 3.633 3.625 0.008
H-3 3.728 3.653 0.075
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