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Abstract CONCLUSION(s): This is the first report of aphicidal
activity of the starfish Asterina pectinifera extracts against

BACKGROUND: Starfish is one of major sea invertebrates green peach aphid. Starfish biological resources may be

that have become a serious economic threat to aquacultural used as a potential candidate for developing a new type

farms in Korea. Much effort has sacrificed to reduce the natural insecticide.

economic losses of the farms by predatory starfish, includ-

ing developing and searching biological resources for Key Words: Aphid, Bioresource, Insecticide, Polyhydr-

medicinal and agricultural purposes. In the present study, oxysteroid, Starfish

we investigated aphicidal activity of the extracts from the

starfish Asterina pectinifera against green peach aphid.

METHODS AND RESULTS: Fresh starfishes were cut

into small pieces, homogenized and soaked in methanol. N E

The methanol extracts were centrifuged and the resulting Bohales ot abe] SulEe] Sal= ajok AxA
supernatant was subjected to aphicidal activity assays and a Bolw 71 % 71 499 AEA X912 2k ItKPaine,
series of silica gel column chromatography. More than 70% 1971). $-alel ale] A9 oF 2000)E0] A2Ek 9j#E
mortality of aphids were observed by the extracts at a ol o2 B7IAVE)(Asterias amurensis), E459) WMEIIA}F

concentration of 1,000 mg/L, exhibiting dose-dependent 2l(Asterina pectinifera), 7191 &7 W Fl(Ophioplocus japonicus)
mortality. TOF-MS analyses detected polyhydroxysteroid Zo] wo] HE5o] QrKim, 1969). S-aluie} FF oFalH

as a main aphicidal compound from the starfish extracts. o BB 2 BErpleRs oltaRsitelel HEsIAe
Transmission electronic microscopy could demonstrate 24 ]S WA} o] Aehd 1 522} Sk wo} o
that the extracj[s With. polyhyflroxysteroid caused aphids AR oz} Aok AEAlE 989 el i 9t
death by affecting their epicuticular membrane. (Kang ef al, 2000). °]°] aw}c} S5k vle)® TAlshs 2
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om, AAACR FatA|, Futole A, A, FA 5
ook tlgowA AR EEatr] 9 ATt HEE o
9kt Anderson et al, 1989; Prokof’eva et al, 2003). &7}
AH] AEAE ARl o 3 SE, FAeA 3
o, ¢EEo|E sekE, B EgkE, A 5] thek
o ABAEAE FAEY o] 9ok 9 FHAAEA &8 7}
27F =ohar 4EA QtkPalagiano et al, 1995; de
Marino et al, 1997; Choi et al, 2010). $-2juke} e A ]l
A& AR Hdigt FElE T gl AR =
7F7E th Ak Sl Ao RA olof tigh o R u}
o] AlEeh AAolv E7Mee Fa ARl e s
o] &gt Al T H|E H/MEACY] e IXal A
(Lee et al, 1989).
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7k Al 1 kge AEte] gl Wof ek o}
+ E7RAR] AATAL] 2ve] dldEhs methanols 7}
afo] 24A7F B A FEITE FEAL Celite 545
(Merck, Germany)7} Zd No. 6 o]ZAol|A] Fiqto] )t
o ojztele 7EsE7)(EYELA N-100, Tokyo Rikakikai
Co., Ltd, Japan)& ©]g3t4 60 Cellx] o] @ w7k
SEL FF F w59 2u] Fulo g S
s sFeel ¥ v 9 W99 mhexane}t ethyl
acetates ©]g3t] AH R HujFEst] {785 S

¢ HU

FASIH. F2 F ¥ 252 ] 01N HClE °]83)
o] pHE 2% 249 tha 4719k 20 ethyl acetate® &

=
WFESG dold f/18W FEES 47 ¥ P
EgFolA] B5A71 The 50 Colr] 4719t 2ol el

stk

A= A
Az GAE 20 g9 silica gel(Kiesel gel 60, 230-400

mesh, Merck)o] Z%1¥ F21ZH W74 33 mm Zo]
500 mm)°l4] 8 ak3lct S silica gel& chloroform
= olgste] HFAMeR FHGeH, T T bed
volume?] 20| H3lo] sFat= wU Sz &=}
Asteh A F A7IM E2 EFES bed
volume®] 1/80 7 F°] ¥ chloroformel &3}t

+ column®] Y31l chloroform : ethyl acetate®] =3
4|2 ethyl acetateS 10%(v/v)™ 100%(v/v)7HA 57}
A71A 8Z3813lHE o 5 T ethyl acetate : methanol
9] 234v|Z methanole 10%(v/v)& 100%(v/v)7}A]
S/ A gEinh ol 2t E3HE-ii= bed volume
o] 20 sFshs FHE Eslth AAAY AN
& EEFENS A9 o] AEFsith 542 1,000
mg/L FF°] HA 10% (v/v)e] dimethyl sulfoxide :
methanol (4:1, v/v) Egu2 AL 5 AR E
A8 ARE AFESISIT

& 23S Yang 5(2010) 2 Kim 5(2011)2]
el Fsko] AAERltE A717F #dd 2% HeolEzinl
E(Myzus persicae) 7 10 "F21E 1.5 1.5 cm 7|2 Al
Al i ool FEYE ZOoR HF thy TRl AAl
No. 6 AIAE i3t plated] &Zlth ZIHEC] AAH
platet= 25 C 58} 70%°] ol &Askolth 4] 12
AZE T 7)o A A8 AR 10 uLE ol a2 9]3
& olgdl MHE Sl 1=A At olwf vz e
10%(v/v)©] dimethyl sulfoxide : methanol (4:1, v/v)
EHBMEA AT F= Asidith R, A%E AT
do] w2 Ao® UdHH Pseudomonas sp. EP-3 Hl|oF
(Kim ef al, 2011)< Hli§ EFAISRE A3k A4Fa
& AP 2403 5 AGEY] AT ASrE 186
U7 o] Abbott(1925) "ol Fate] AR oH B2
© AL ko R itk AE8(%) = [(A-B)/B]
100(A: tiz=7 AF = B: AT A% ).

ok A & 42 27 FEE] AFEES QTOE-MS
MS) 45 B3l 574383tk MS #2412 Bruker Daltonics
TOF MS (Bermen, Germany)E AR8-5l°] electron spray
ionization (ESI)'Hell 2Jgt positive model|A] 413131t
AEFYS O wF TS o8 ARE o 73
Atk BAAE MSY scan WH9E 50-2000 m/z,
Nubulizer gas 9% 0.4 bar, dry gas® 52 4.0
L/min, 71325 1800C, collision energy 2t RF+= 717t
10.0 eVl 600.0 VppelS12™ quadrupole ion energy+
5.0 eV, 181 transfer time< 120.0 uSe|Atk
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Byom ymz) Fhe Mtz fARE 7l AFE
&5 2otk 3 /M 2 AFEES B gl
BEAow AALstd 9 7R FEEY ASE4S
TOF-MS #4°% 548 H¥m/z 52332445 2= MS
wAjo] o] PEE QI thFig. 1). ©]5 TOF-MSolA i
< st A7 EARslekAlo] CyHugOsNa® oS5 3loH,
9 3R] o] 24l WA 523324124 E7MAL
2] FEE 245549 ARl 523.3244¢] 1] TOF-MS
5 0

28 BATA ] S B AAHE A1 deE o
wgsieh. $48 AL MS libraryeld BT &
S SRS AR T Bt AR A9 B

G $AAYS 2 SHES 2AKE 23} polyhydroxy-

Table 1. Aphicidal activity of the starfish Asterina pec-
tinifera extracts against Myzus persicae

Sample Aphicidal activity (%)"
Control? 0.0+0.0
EP-3 cultures” 100.0+0.0
Extract 1Y 28.6+0.0
Extract 1I” 79.4+22.2
Extract I1° 14.7+24.3

Y The data are means+SD of triplicate

% Sample solvent: 10% of the mixture of DMSO : methanol
4:1, v/v)

% | Agric. Food Chem. 2010, 934-938 (Kim et al)

Y The extracts by mhexane at pH 7.0

® The extracts by ethyl acetate at pH 7.0

® The extracts by ethyl acetate at pH 2.0

4,
“a,

OH OH

Fig. 2. Chemical structure of polyhydroxysteroid as a
aphicidal compound identified in the starfish Asterina

pectinifera extracts.

steroid(Ukai et al, 2002)= Y35 thFig. 2). Polyhydr-
oxysteroidi= 7Rl THE Fo V5 slEE &
oA QtiUkai ef al, 2002; Levina ef al, 2005).

7Pk FEEY NE ARSI fs &
Z=o] Aud AGES TSRS o] gsto] A3t
AUThFig. 3). A4 tjz=7 W= cuticle membrane
& ARAR olF Tx8 FAA = FE7E FElekA HE
= ItHFig. 3A). olell vl E7pAke FEEo] Aeld 1Y
9] cuticle membrane<> epicuticular membrane©] 3}
Y50} JAG =7} $9Eo ™ membrane®] 91745 ¢lo] 7
sh¥l Fe7b #EE I THFig. 3B).
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Fig. 1. ESI Q-TOF-MS spectrum of the aphicidal compound isolated from the starfish Asferina pectinifera extracts. The
molecular ion peak with m/z 523.3 was identified to be polyhydroxysteroid.
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< B ¥4, KIPRIS, 1975~2002). ool ¥ A tojx= &
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2 AAE el e the AFEddA nixd
Zo% WHo] o] AFeHde FHsA FEES silica
gel ZollA wiEz o Aty AF5EAS B 4
AEAE TOF-MS HAsh A3 A5=4=2A polyhydr-
oxysteroid7} |91t} Polyhydroxysteroid $HF F%
=9 AF71AE 2ARE] S1al o] 4ol AzE WHlES
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Fig. 3. TEM micrographs of the aphids treated with only sample solvent (A) and the aphicidal extracts of
Asterina pectinifera (B). Smaple solvent was 10% of the mixture of DMSO : methanol (4:1, v/v). The arrow
symbols indicate epicuticular membranes.

of mek AFEd 3y FEEC] A" ABES cuticde
membrane©] B34 0% st o] QISith WG I
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st =% 2A asterosaponin} alkaloid 3}5H&2] thekst Al
X34 g3t BaEo] $rHOkano ef al, 1985; Pathirana
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