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Extraction Characteristics of Flavonoids from Lonicera flos by
Supercritical Fluid Carbon Dioxide (SF-CQO,) with Co-solvent

Sang-Chul Suh, Sung-Gill Cho, Joo-Heon Hong and Yong-Hee Choi*
Department of Food Science and Technology, Kyungpook National University

Eftects of co-solvent polarity, citric acid, pressure, temperature, run time, and co-solvent ratio on extraction of
major flavonoids from Lonicera Flos were investigated using supercritical fluid CO, (SF-CO,). HPLC analysis
revealed addition of pure methanol resulted in low extraction yield of major flavonoids, luteoloin (Lu), Quercetin
(Qu), Apigenin (Ap). Under same condition, as co-solvent polarity increased, yields of major flavonoids increased
gradually. At optimum co-solvent extraction condirion of 60% aqueous methanol (10%, v/v), yields of Lu, Qu,
and Ap were 42.09, 28.18, and 3.49 mg/100 g, respectively. Addition of citric acid to 60% aqueous methanol gave
higher, with addition of 1% citric acid resulting in highest yields of 63.2 (Lu), 39.35 (Qu), and 5.79 (Ap) mg/
100 g. Optimum extraction conditions of major flavonoids were 200 bar, 50°C, 60 min, and CO,-methanol-water

(20:1.8:1.2).
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Fig. 1. Schematic flow diagram of supercritical fluid extraction
(SFE) system.

(1): liquid carbon dioxide cylinder, (2): co-solvent, (3): cooling
circulator, (4): CO, pump with cooling jacket (5): co-solvent pump,
(6), (7), (8): needle valve, (9): pre-heating coil, (10): solvent mixer,
(11), (12): stop valve, (13): extraction vessel, (14): air-driven oven,
(15): back-pressure regulator.
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Table 1. Operation conditions of supercritical fluid extraction Table 3. Proximate composition of Lonicera Flos (Unit: %)
Specification Conditions Composition Content Composition Content
CO, Flow 2.0 mL/min Moisture 6.87% Crude ash 6.46%
Run Time 45 min Crude protein 13.13% Crude fiber 4.56%
Back pressure regulator temperature 60°C Crude lipid 5.56% N-free ext 62.96%
Extraction vessel volume 10 mL

Table 2. HPLC conditions for assay major flavonoids from
Lonicera flos

Specification Operating condition

HPLC; 600E Model.

Instrument (Waters. Co. USA)
™
Column Xtera "RPI8SumC 4
4.6 X 250 mm (Waters. Co. USA)
Diode array spectrophotometer
Detector (Waters. Co. USA)
Absorbance UV
Flow rate 0.8 mL/min
. Acetonitrile: 25 mM KH,PO,
Mobile phase (40 : 60)
Injection volume ouL

Column Temperature 37°C
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Fig. 2. Adding concentration effect methanol as co-solvent for
yield of major flavonoid from Lonicera Flos in SFE.

Operating conditions were 200 bar of pressure, 50°C of temperature,
2 mL/min of flow rate, 10% of co-solvent content in CQ,, and 45
min of operating time. Lu: luteolin, Qu: quercetin, Ap: apigenin. All
values are Mean =SD, n =3.
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Fig. 3. Changes in flavonoids contents of Lonicera Flos at
various concentrations of citric acid in co-solvent (60% aqueous
methanol) for yield of major flavonoid.

Operating conditions were 200 bar of pressure, S0°C of temperature,
2 mL/min of flow rate, 10% of co-solvent content in CO,, and 45
min of operating time. Lu: luteolin, Qu: quercetin, Ap: apigenin. All
values are Mean £SD, n = 3,
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Fig. 4. Changes in flavonoids contents of Lonicera Flos at
different extraction pressures in SFE.

Operating conditions were 50°C for temperature, 2 mL/min of flow
rate, 10% of co-sclvent content in CO,, and 45 min of operating
time. Lu: luteolin, Qu: quercetin, Ap: apigenin. All values are Mean
+SD,n=3.
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Fig. 5. Changes in flavonoids contents of Lonicera Flos at
different extraction temperatures in SFE.

Operating conditions were 200 bar of pressure, 10% of co-solvent
content in CO,, and 45 min of operating time. Lu; luteolin, Qu;
quercetin, Ap; apigenin. All values are Mean £SD, n= 3.
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Fig. 6. Changes in flavonoids contents of Lonicera Flos at
different run times in SFE.

Operating conditions were 200 bar of pressure, 50°C of temperature, 2
mL/min of flow rate, and 10% of co-solvent content in CO,. Lu:

luteolin, Qu: quercetin, Ap: apigenin. All values are Mean £SD, n=3.
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Fig. 7. Changes in flavonoids contents of Lonicera Flos at
various co-solvent ratio in SFE.
Operating conditions were 200 bar of pressure, 50°C of temperature,
and 2 mL/min of flow rate. Lu: Tuteolin, Qu: quercetin, Ap: apigenin.
All values are Mean =SD, n=3.
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