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Stabilization of Polyphenolic Antioxidants Using Inclusion Complexation
with Cyclodextrin and Their Utilization as the Fresh-food Preservative

Tae-Kwon Kim, Hyun-Dong Shin and Yong-Hyun Lee*
Department of Genetic Engineering, College of Natural Sciences, Kyungpook National University

Insoluble polyphenol antioxidants, quercetin and catechin, were stabilized through the complexation with
cyclodextrin to increase heat and pH stabilities. Comparison of inclusion complex formabilities of quercetin and
catechin with o-, B-, and y-CDs revealed B-CD to be the most suitable result. Optimal molar mixing ratio of B-
CD and quercetin or catechin for inclusion complex formation was found to be 1 : 1. Inclusion complexation was
confirmed using differential scanning calorimetry. Solubility of B-CD-antioxidant inclusion complexes increased
compared with native antioxidants. Stability against temperature and pH of B-CD-antioxidant inclusion complex
analyzed revealed antioxidant activities of B-CD-quercetin and catechin inclusion complexes have higher
stabilization compare to raw quercetin and catechin. Peroxide value of linoleic acid dissoloved in water decreased
substantionally after using B-CD-quercetin inclusion complex. B-CD-antioxidant inclusion complex can be used

effectively as a fresh-food preservative.
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Table 1. Comparison of inclusion complex formation of
quercetin and catechin with cyclodextrins

Kind of Capacity (%)"
antioxidant o-CD B-CD ¥-CD
Quercetin 209 235 24.5
Catechin 405 438 46.9

YMole percent of antioxidants that form inclusion complex equal mole
concentration of antioxidant and CDs.
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Fig. 1. Effect of molar mixing ratio of B-CD and quercetin/
catechin on the capacity of the inclusion complex formation.
This reaction was carried out in sodium acetate buffer (pH 7.0) at
25°C for 12 hr varing 0.1-2.0 molar ratio of [quercetin/catechin}/
[B-CD].
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Fig. 2. DSC thermograms of B-CD, quercetin/catechin,
quercetin/catech in B-CD mixture, and quercetin/catechin -
CD inclusion complex.
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Table 2. Comparison of solubility of quercetin, catechin, and
their inclusion complex with B-CD

Kind of antioxidant Solubility (%)
Quercetin 1.6
Quercetin/B-CD inclusion complex 6.5
Catechin 28
Catechin/B-CD inclusion complex 16.4
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Fig. 3. Maintenance of antioxidant activity of quercetin (@) / catechin (ll ) and quercetin (Q) / catechin inclusion complex with B-

CD () at 4°C.

This reaction was carried out in sodium acetate buffer (pH 7.0) for 30 days with quercetin/catechin and 1 : 1 molar ratio of [quercetin/

catechin]/[3-CD].
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Fig. 4. Maintenance of antioxidant activity of quercetin (@) / catechin (ll ) and quercetin (O) / catechin inclusion complex with p-

CD () at pH 7.

This reaction was carried out in sodium acetate buffer (pH 7.0) for 30 days with quercetin/catechin and 1 : 1 molar ratio of [quercetin/

catechin}/[f-CD] at pH 7.
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Fig. 5. Comparison of peroxide value (POV) of catechin and
catechin inclusion complex with §-CD.

This reaction was carried out in sodium phosphate buffer (pH 7.0)
at 45°C for 2 days.
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