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Screening of Effective Extraction Conditions for Increasing Antioxidant
Activities from Fronds of Osmunda japonica

So Lim Shin and Cheol Hee Lee™
Department of Horticultural Science, Chungbuk National University, Cheongju 361-763, Korea

Abstract - This study was conducted to investigate the optimum

condition of extraction from fronds of Osmunda japonica

to increase antioxidant compounds and antioxidant activity. Powder (1 g) of lyophilized fronds were mixed with three
different solvents (MeOH, 80% EtOH and water). Extraction was carried out using not only by immersion (room temp.),
heating (60 C) and stirring (200 rpm) for 6 h, but also by sonication in 42 kHz ultrasonic bath for 15, 30 and 45 min. Extracts

were filtered, and adjusted up to 50 mL to determine contents

of soluble solids, total polyphenols and total flavonoids.

Antioxidant capacity was measured by radical scavenging activity of 0.15 mM DPPH (2,2-diphenyl-1-picrylhydrazyl) and
7.4 mM ABTS [2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)] radical. Among the solvents, MeOH and 80%

EtOH appeared to be effective for extraction. Extract obtain

ed from sonication in MeOH for 15 min resulted high

polyphenol contents (45.15 mg - g'1 db) and DPPH radical scavenging activity (RCso=0.35 mg - mL'l). The highest flavonoid
contents was obtained from immersion or heating extraction with MeOH (38.10~38.10 mg - g db). ABTS radical scavenging
was high in same extraction with 80% EtOH (RCso=0.21~0.22 mg - mL™"). Altogether, our results indicate that the extraction
using ultrasonic bath with MeOH as a solvent (for 15~30 minutes) was the most effective way not only for increasing
various antioxidant activities but also for saving labor and time in case of fronds of Osmunda japonica.
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> Ultrasonic bath cover

> Glass bottle cap

(Adhered to ultrasonic bath cover)

Glass bottle

™. 7 Ultrasonic bath

Fig. 1. Ultrasonic bath and bottles used in this study.
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Table 1. Change of extraction yield of Osmunda japonica depending on extraction solvent and methods

Solvent Method Conditions T@e Soluble_] solids
(min) (g-g db)
Immersion 25T 360 0311 fg’
Heating 60C 360 0.318 def
MeOH Stirring 200 RPM 360 0.324 cde
Sonication 42 kHz 15 0.308 fg
30 0.318 def
45 0.327 cd
Immersion 25T 360 0.327 cd
Heating 60C 360 0.343 ab
Stirring 200 RPM 360 0.333 be
80% EOH Sonication 12 kHz 15 0290 i
30 0.313 efg
45 0.355 a
Immersion 25T 360 0.300 ghi
Heating 60C 360 0.316 def
Deionized water Stirring 200 RPM 360 0.295 hi
Sonication 42 kHz 15 0.304 gh
30 0310 fg
45 0.310 fg

*Mean separation within columns by Tukey’s studentized range test at p<0.05.

Table 2. Change of total polyphenol and flavonoid contents in extracts obtained from Osmunda japonica depending on
extraction solvent and methods

. Time Total polyphenol” Total flavonoid”
Solvent Method Conditions (min) (mg- g db) (mg- " db)
Immersion 25C 360 41.49 abc” 38.11 a
Heating 60C 360 39.66 ¢ 38.10 a
MeOH Stirring 200 RPM 360 4049 be 37.52 ab
Sonication 42 kHz 15 4515 a 36.45 abc
30 45.00 a 3571 ad
45 43.56 abc 31.97 def
Immersion 25C 360 41.19 abc 33.48 cde
Heating 60C 360 43.30 abc 3098 ef
Stirring 200 RPM 360 4243 abc 3371 b-e
80% EtOH Sonication 42 kHz 15 34.69 d 30.15 ef
30 39.59 ¢ 29.96 ef
45 44.03 ab 2899 f
Immersion 25C 360 20.89 ¢ 9.69 g
Heating 60C 360 21.86 € 10.11 g
Deionized water Stirring 200 RPM 360 15.68 f 673 g
Sonication 42 kHz 15 22.66 ¢ 8.68 g
30 22.14 ¢ 886 g
45 2446 ¢ 985 g

“Milligrams of total polyphenol contents per gram of dried samples based on tannic acid as standard.
*Milligrams of total flavonoid contents per gram of dried samples based on naringin as standard.

*Mean separation within columns by Tukey’s studentizied range test at p<0.05.
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Table 3. Change of DPPH radical and ABTS radical scavenging in extracts obtained from Osmunda japonica depending

on extraction solvent and methods

o Time DPPH ABTS™
Solvent Method Conditions (min) (RCsr= mg- mL'l) (RCs= mg- mL'l)
Immersion 25C 360 042 ¢ 0.28 ab
Heating 60C 360 043 ¢ 0.30 ab
MeOH Stirring 200 RPM 360 042 ¢ 0.32 ab
Sonication 42 kHz 15 035 a 0.27 ab
30 0.37 ab 0.28 ab
45 0.40 be 0.29 ab
Immersion 25C 360 043 ¢ 022 a
Heating 60C 360 0.37 ab 021 a
Stirring 200 RPM 360 0.41 be 0.27 ab
80% EtOH Sonication 4 KHz 15 042 ¢ 027 ab
30 043 ¢ 0.29 ab
45 0.39 abc 039 b
Immersion 25C 360 1.08 d 1.02 e
Heating 60C 360 129 e 0.69 cd
Deionized water Stirring 200 RPM 360 1.98 h 093 e
Sonication 42 kHz 15 1.26 ¢ 0.58 ¢
30 1.34 f 0.70 cd
45 143 g 0.72 d

“Mean separation within columns by Tukey’s studentizied range test at p<(.05.
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