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Effective Extraction of Phytoecdysteroids from Fronds of
Matteuccia struthiopteris and Osmunda japonica

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

Abstract - This study was carried out to investigate the effective extraction condition for increase of phytoecdysteroids from
fronds of Matteuccia struthiopteris (FMS) and Osmunda japonica (FOJ). Lyophilizated fronds were mixed with three
different solvents (MeOH, 80% EtOH or water) and then extraction was carried out by using six different methods, such as,
immersion (room temp.), heating (60C), stirring (200 rpm) for 6 h, or sonication in 42 kHz ultrasonic bath for 15, 30 and
45 minutes. Contents of 20-hydroxyecdysone (20E) and ponasterone A (PonA) were measured by using HPLC after
purification of the extracts by C,s cartridge. Altogether, our results indicate that the extraction using sonication with MeOH
as a solvent (for 30 minutes) was the most effective condition for 20E and PonA from both MFS and FOJ. Resulting contents

of 20E from FMS and FOJ were 66.76 and 104.48 ng'g” and PonA were 53.43 and 43.82 pg-g’,

respectively.
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Ecdysteroid= 29 g3 20| 7| what &
A ZEal Zhz2Fo| A AANE = zooecdysteroid 2}t AlEoflA]
AJAFE]= phytoecdysteroid 2 G-5-==t]|, Phytoecdysteroid
= triterpenoid, triterpene saponing ¥X3l= SISHE
9] Y290 7 phytosterol¥} phytoecdysteroid= %0,
acetyl—CoAS AGLERZ 3}o] A& A W mevalonate
732 0]|A mevalonic acido] 2J5}¢] EAJEITHDinan, 2001).

2429] A1ETF phytoecdysteroidE AJARE o= Q= A
o2 okeld qlu|, B3] BPLAE 2 ABEAOR O
= A& A phytoecdysteroid7} AF BHAE = (Adler
and Grebenok, 1999), 1 & XA E2 ecdysteroid &+
Fo] L& AlEFoR ¢4¥A tk(Dinan and Lafont,
2007).
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al, 2009), =72 3 4-87]9] GABA AAEA A
ok (Okada et al, 1998), &7t (Hanaya et al, 1997),
ZZAES] ALP BA43} gelatinase 84 Z719} M—CSF
9} RANKLO|| ofsf =8 shmAlZ A4 74 a7K(Ko,
2007) T ThFet oFEjEdS welh ey uiRbEAdo]
org Ao Al= A5s] Fosfjof dtth(Kosar et al,
1997) Ponasterone A(PonA)«= A&-271 a3l= 79 ¢l
AoZ HUEQ 01/]-(Matsuda et al, 1970), 9JA] A&

78'—‘:}%} Safo] AEFQl Hela cell AFE(Wang et al,
2004), 44 BH A9 Al<&3t A7 (Albanese et al, 2000)

o) Az wago] gk

2 dFolde S-Elvet Aol AAYsh o = 5E
§ 242 AAgElole ARl Hutmateleh Tule)
0 el sl 063 Fonks) B Boien)
o] phytoecdysteroids®] FZof u]X%]
Fx|A12-9] G-822] phytoecdysteroids
% A i

Al.oF
Y

2
oz ]
H

51 2

]

ui]

A

S8 HA) AAE B7he EeaE o)A At
© AL matelel wle AEE 2 20074 T3} 6o
atelglon], SAlsto] SRR the Bafeto] ALeS)
Qt}, &80 E(deionized water; nano pure grade),
80% of|et-&(Ethanol, Jin chemical parmaceut.,

100% W EH-2(Methanol, Merck, Germany) & &}o] 72} &

;3

Korea),
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HPLC 542 Ecdybase(Lafont et al, 2009)°] AA=E =
He Hysto] AJgstelon], 24270 Table 13} 2},
FZE59 F9L auto—sampler(Basic Marathon, Spark
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dsto] A5l & EAAIEE 30&0l%len, o] F
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Table 1. Analytical conditions of HPLC for analysis of phytoecdysone contents used in this study

Column Zorbax Eclipse XDB-C18 (4.6x150 mm, 5 sm)
Column Temp. Ambient
Time (min.) HxO (%) MeOH (%) Flow rate (mL/min.)
0.0 60 40 1.0
Mobile phase 20.0 20 80 1.0
21.0 60 40 1.0
30.0 60 40 1.0
Wavelength UV 242 nm
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Fig. 1. Chemical structure of phytoecdysteroids. (a) 20E;
(b) PonA. (Lafont et al, 2009)
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Fig. 2. HPLC Chromatogram of phytoecdysteroids used in
this study. (a) 20E; (b) PonA.
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Table 2. Reproducibility of peak area and retention time
in the chromatogram of each ecdysteroids

Ecdysteroids 20-hydroxyecdysone Ponasterone A

Means 1494.73 1380.60

Peak area SD” 26.69 15.41

RSD’ (%) 1.79 1.12

) Means 7.65 15.41

Retention g 0.11 0.17
time

RSD’ (%) 1.40 1.12

“SD: Standard deviation.
YRSD: Relative standard deviation.

Table 3. Phytoecdysteroid recoveries of selected steps in the
extraction and purification procedure using Cs cartridge

Ecdysteroids 20-hydroxyecdysone Ponasterone A

N Peak area” 117.13 110.92
P;I}lcaﬁon SD’ 1.29 1.35
SE* 0.75 0.78

Peak area” 118.96 114.44

Purification SD” 0.93 1.78
SE* 0.54 1.03

Recovery (%) 101.56 103.17

“Peak area: Peak area means of 10 ppm ecdysteroids solution.
SD: Standard deviation.
*SE: Standard error.

Yepton, 0.1, 0.5, 1, 5, 10, 20, 50, 100, 200 ppm2)
20E9} PonA®] E¢ #EGIC R HE FPAS ARt
Azt AR 7} ZF 00,9999 E= 0.99752 0,1~200
ppme] 5o )% -8 244 linearity) & H5itkdata
not shown).
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sko] A @3t v|-g-o 7 w21 7HHSHA phytoecdysteroid
of Bepe wAlsp) sistel sen Beje geld wep)
ZA3E cartridges o]-&38}0] SPEH O R 2EELS AA|5}
S, sk whE A A Ee 35S B
o A&=AollA phytoecdysteroidsE F+&317] $1gt A
Hog At Ao AZE I

. 1o

F&2 A9 wZ phytoecdysteroid T=F W3}

A Al el BRe e S 2E5S 1
phytoecdysteroid”} 7} Wo| =& E]|QItHTable 4). 20E
Lose g Soj2 30k Fot 2275E US 1) S80)
7V 90T} PonAL 458 ok 2530 1) 713 o]
2Ejior, 302 22uFEHS ot B4 RO ¢
ek, 3t Ponat: £90] ARl 287 2EL 1
o 22w 548 woith

0] 491] AR ok eSS SoE 308 Bt
295 2232 U] 714 We oo 2089} Ponao| §3
AtH(Table 5). 20E< gHljof TA glo] T-FY4FE=0l
A Bteko| 71 wotom BS anjg eyl e
“’Hoﬂ‘: FEEA ATk PonA ESH %HT%* ‘—%—%%"ﬂ/ﬂ
= F=5A] &} phytoecdysteroid+=
/HHO] g Aoz Az 9t

A+2] A3} phytoecdysteroid= Hghe Grfjoll A 71
T g2, 22588 2777 AL 230
S 0] 1Y $2 AR ehilt), 23uFEEE
2A7HE 5 4 910, B Apolalel 2o] Aol
Hexoz /\}% 7St 220 xR 25T aiE
= 5,\— Ao 2 Uelyith E3F PonAs 2&8ujj9} =
2 48 At ) i, v 2

2 AH S o4l FEAEE F7H

_>.: Rl mlN'

354 -



A aale]} 18] AAFRS] 88221 phytoecdysteroids &R

Table 4. Change of phytoecdysteroid contents in extracts obtained from Matteuccia struthiopteris depending on extraction
solvent and methods

. Time 20E” PonA’
Solvent Method Conditions (min) (ug'g'l db) (ug'g'l db)
Immersion 25 +£2C 360 48.42 ef* 0.00 ¢
Heating 60C 360 49.41 def 0.00 ¢
MeOH Stirring 200 RPM 360 49.35 def 0.00 ¢
Sonication 42 kHz 15 48.44 ef 0.00 ¢
30 66.76 a 5343 a
45 61.73 ab 56.30 a
Immersion 25 £2C 360 4795 f 0.00 ¢
Heating 60C 360 0.00 g 0.00 ¢
" Stirring 200 RPM 360 57.52 be 0.00 ¢
80% E(OH Sonication 42 KHz 15 55.41 bed 43.06 b
30 55.13 b-e 4424 b
45 5971 b 4239 b
Immersion 25 £2TC 360 0.00 g 0.00 ¢
Heating 60C 360 0.00 g 0.00 ¢
Deionized Stirring 200 RPM 360 0.00 g 0.00 c
water Sonication 42 kHz 15 51.83 c-f 4171 b
30 49.01 def 4184 b
45 49.18 def 4388 b

*Micrograms of 20-hydroxyecdysone contents per gram of dried samples, "Micrograms of ponasterone A contents per gram of dried
samples, “Mean seperation within columns by Tukey’s studentizied range test at p<0.05.

Table 5. Change of phytoecdysteroid contents in extracts obtained from Osmunda japonica depending on extraction solvent

and methods

» Time 20E” PonA?Y
Solvent Method Conditions (min) (ug_g-l db) (“g.g—l db)
Immersion 25 £2C 360 93.36 bc" 0.00 ¢
Heating 60C 360 62.13 efg 0.00 c
MeOH Stirring 200 RPM 360 91.46 bed 0.00 ¢
Sonication 42 kHz 15 71.54 ¢ 0.00 ¢
30 104.48 a 4382 a
45 97.34 ab 42.65 ab
Immersion 25 £ 2T 360 8337 d 0.00 ¢
Heating 60T 360 65.23 ef 0.00 ¢
0 Stirring 200 RPM 360 86.00 cd 40.96 b
80% E(OH Sonication 42 KHz 15 8321 d 0.00 ¢
30 94.17 be 42.75 ab
45 91.95 bed 43.20 ab
Immersion 25+ 2T 360 52.80 gh 0.00 ¢
Heating 60C 360 0.00 i 0.00 ¢
Deionized Stirring 200 RPM 360 55.11 fg 0.00 ¢
water Sonication 42 kHz 15 60.22 fg 0.00 ¢
30 4734 gh 0.00 ¢
45 46.81 h 41.82 ab

*Micrograms of 20-hydroxyecdysone contents per gram of dried samples, "Micrograms of ponasterone A contents per gram of dried
samples, “Mean seperation within columns by Tukey’s studentizied range test at p<0.05.
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