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This study was performed to investigate effective extract conditions in fronds of the Ostrich fern
(Matteuccia struthiopferis) to increase antioxidant compound contents and antioxidant capacity. Powder
(1 g) of lyophilizated fronds were mixed with 3 kinds of solvents (MeOH, 80% EtOH and water).
Extractions were carried out using not only immersion (room temp.), heating (60°C) and stirring (200
rpm) for 6 hr, but also through sonication in a 42 kHz ultrasonic bath for 15, 30 and 45 min. Extracts
were filtrated and measured for contents of soluble solids (SS), total polyphenols (TP; tannic acid as
a standard) and total flavonoids (TF; Naringin as a standard) Antioxidant act1v1t¥ was expressed as
RGs for DPPH and ABTS radical scavenging. SS (0.317 g-g” db), TP (70.90 mg-g” db) and TF (41.53
mg-g" db) contents reached their highest levels when 30 minute sonication extraction with 80% EtOH
was performed, and the highest DPPH and ABTS scavengmg activity was observed in the same ex-

traction conditions (RC5=0.14 mg-ml" and 0.09 mg-ml”,

respectively). From the present investigation,

it can be concluded that fronds of the ostrich fern can be used as a natural material for antioxidants,
and sonication for 15-30 min with 80% EtOH is an ideal extraction method for increasing their anti-

oxidant effects and saving extraction time.
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Fig. 1. Ultrasonic bath and bottles used in this study.
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Table 1. Change of extraction yield of ostrich fern depending on extraction solvent and methods

o

o

e g (o
ml
Lo
oN o
~
Rl
32

)
x B

i

ol
ol
rlo

e o S
o

2,

o & B3
{'Em-[}]oﬁ‘.'.
2
il
2 ¥

e
Eo

=y B

>~
o
4
rr
°

O A IR
rE
g3
S
Ay

o ox T
&

Fo L o
)
LR
L
e
ox,
o~
(A
ol
é

7}0] ZojArE £ %ﬂﬂ]§4 Zan
A7) o7 /‘371%1}} A 2o

LU= o] g3 A

ABTS radical 2424 & &

FEA] WS

N] ox
— m{u
N,
e Lo,
ﬁ ObO [-'U‘.
o e
a "
.2
_t;_l‘
S
o
fr

oo ol

o

%2
o

5
s Jo &

S

-3
rJ
e
re
4
N
)
1<)
Wy o

ko

e

3% hydroxy radical] ‘%‘%E"] ‘é‘ d2d=4d

= Cavitatlong.i ks
= = 44 33y
2 e,

ol w2} DPPH radical 44
o] BHTX.t} DPPH radlcal

ZAAIRE] 2

i%wous+°4 2
14—_0]_1:_94 ﬂako] H—o].

Solvent Method Conditions Time (min) Soluble solids (g-g" db)
Immersion 25°C 360 0.2361"
Heating 60°C 360 0.263de
MeOH Stirring 200 rpm 360 0.254fg
Sonication 42 kHz 15 0.248fgh
30 0.255rfg
45 0.241hi
Immersion 25°C 360 0.284c
Heating 60°C 360 0.297b
0 Stirring 200 rpm 360 0.254fg
80% EtOH Sonication 42 kHz 15 0.287¢
30 0.317a
45 0.292bc
Immersion 25°C 360 0.215j
Heating 60°C 360 0.270d
Deionized water Stirring 200 rpm 360 0.239i
Sonication 42 kHz 15 0.247gh
30 0.256ef
45 0.266d

“Mean separation within columns by Tukey’s studentized range test at p<0.05.
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Table 2. Change of total polyphenol and flavonoid contents in extracts obtained from ostrich fern depending on extraction solvent
and methods

Solvent Method Conditions Time Total pol_}lfphenolZ Total fla_\]/onoidy
(min) (mg-g" db) (mg-g" db)
Immersion 25°C 360 57.86d* 35.67¢
Heating 60°C 360 59.36d 37.09de
MeOH Stirring 200 rpm 360 61.35¢d 41.39ab
Sonication 42 kHz 15 61.39cd 40.86abc
30 61.72cd 4191a
45 65.91bc 38.96bed
Immersion 25°C 360 69.48ab 3591e
Heating 60°C 360 66.76ab 31.77f
0 Stirring 200 rpm 360 71.05a 35.98e
80% EtOH Sonication 42 kHz 15 70.95a 37.90de
30 70.90a 41.53a
45 69.48ab 38.31cde
Immersion 25°C 360 25.08h 9.33h
Deionized Heating 60°C 360 35.68f 11.98h
water Stirring 200 rpm 360 10.57i 3.691
Sonication 42 kHz 15 48.46e 15.74g
30 31.74fg 10.96h
45 29.83gh 11.13h

"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 seperation within columns by Tukey’s studentized range test at p<0.05.

Table 3. Change of DPPH radical and ABTS radical scavenging in extracts obtained from ostrich fern depending on extraction solvent
and methods

Solvent Method Conditions Tlr‘ne DPPH 1 ABTS ™ 1
(min) (RCsp=mg-ml") (RCsp=mg-ml")
Immersion 25°C 360 0.14a" 0.10a
Heating 60°C 360 0.16a 0.10a
MeOH Stirring 200 rpm 360 0.14a 0.14ab
Sonication 42 kHz 15 0.14a 0.11ab
30 0.13a 0.14ab
45 0.14a 0.14ab
Immersion 25°C 360 0.11a 0.11ab
Heating 60°C 360 0.14a 0.10a
0 Stirring 200 rpm 360 0.10a 0.12ab
80% EtOH Sonication £ KHz 15 0.12a 0.09%
30 0.14a 0.09a
45 0.13a 0.10a
Immersion 25°C 360 0.54b 0.58f
Heating 60°C 360 0.68b 0.24bc
Deionized water Stirring 200 rpm 360 2.60e 0.87g
Sonication 42 kHz 15 0.48b 0.30cd
30 1.02¢ 0.39de
45 1.37d 0.47ef
BHT" 0.12a 0.21a-c

“Concentration of the material which is required to scavenge 50% of 0.15 mM DPPH radicals at 30 min after starting the reaction.
YConcentration of the material which is required to scavenge 50% of 7.4mM ABTS radicals at 10 minute after starting the reaction.

“Mean seperation within columns by Tukey’s studentized range test at p<0.05.
“Positive control as s syntheric antioxidant.
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