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Increase of Bioactive Flavonoid Aglycone Extractable from Keorean Citrus Peel by Carbohydrate-Hydrol-
ysing Enzymes. Ahn, Soon-Cheol', Min-Soo Kim?, Sun-Yi Lee!, Ju-Hyung Kang', Bo-Hye Kim', Won-
Keun Oh?, Bo-Yeon Kim?, and Jong-Seog Ahn2*. 'Department of Microbiology and Immunology, College of
Medicine, Pusan National University, “Korea Research Institute of Bioscience and Biotechnology, *Medical
Research Institute, Pusan National University Hospital — Flavonoid compounds show several biological activi-
ties and generally exist in the forms of glycones linking sugar moiety to main structure. Flavonoid glycones such
as naringin and hesperidin in korean citrus peel are slower absorbed and consequently less active than their agly-
cone, naringenin and hesperetin, respectively. Therefore to increase the content of flavonoid aglycone in korean
citrus peel, we used commercial carbohydrate-hydrolysing enzymes, AMG 300 L, Pectinex 100 L, and Visco-
zyme for transforming flavonoid glycones to aglycones. Optimal conditions of enzyme reaction were pH 5.0-7.0,
5% enzyme, and 24-48 hrs. The content of naringenin and hesperetin as flavonoid aglycones in untreated citrus
peel is 100~220 ng/g of dried citrus peel. In case of enzyme-treated citrus peel the content of naringenin and hes-
peretin increased to 1,539~6,674 ng/g and 1,974~8,906 ng/g of dried citrus peel, respectively. Finally the content
of flavonoid aglycones could be extracted to 10-80 times. Now enzyme-treated citrus peel may be applied to use
for functional food because of its higher flavonoid aglycones as more active compounds.
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Fig. 1. HPLC chromatogram of naringenin and hesperetin in methanol-extracted citrus peel. HPLC: Shimadzu LC-6A, column:
YMC ODS-18 (4.6 x 250 mm, S-4 pm), solvent: 30% acetonitrile + 0.01% trifluoroacetica acid, flow rate: 1.0 ml/min, photodiode array

detector (UV 254 nm).
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Fig. 2. HPLC chromatogram of naringenin and hesperetin in methanol-extracted citrus peel after the treatment of Viscozyme (1%)
at pH 7.0 and 37°C for 24 hrs. HPLC: Shimadzu LC-6A, column: YMC ODS-18 (4.6 x 250 mm, S-4 pm), solvent: 30% acetonitrile +
0.01% trifluoroacetica acid, flow rate: 1.0 ml/min, photodiode array detector (UV 254 nm).
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Fig. 3. Concentrations of naringenin and hesperetin in metha-
nol-extracted citrus peel after the treatment with different
enzymes. Enzyme reaction : pH 7.0, 24 h, 37°C.
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Table 1. Concentrations of naringenin and hesperetin in metha-
nol-extracted citrus peel after the treatment with of combined
enzymes. :

Concentration

Combined enzymes (ng/g of citrus peel)

Naringenin Hesperetin

Control 282 235
AMG 300 L 1% 573 499
AMG 300L 0.8% + Viscozyme 0.2% 987 916
AMG 300L 0.5% + Viscozyme 0.5% 1715 1739
AMG 300L 0.2% + Viscozyme 0.8% 3196 2279
Viscozyme 1% 4112 4982

Enzyme reaction : pH 7.0, 24 h, 37°C
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Fig. 4. Concentrations of naringenin and hesperetin in metha-
nol-extracted citous peel after the treatment with different con-
centrations of enzymes. Enzyme reaction : pH 7.0, 24 hrs, 37°C.
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Fig. 5. Concentrations of naringenin and hesperetin in metha-
nol-extracted citrus peel after the treatment with of enzymes in
different pH. Enzyme reaction : 1% enzyme, 24 hrs, 37°C.
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Fig. 6. Concentrations of naringenin and hesperetin in metha- .
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