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Acaricidal Activity of (£)-Anethole Derived from icium verum and
Its Analogues against Dermanyssua gallinae Adults

Hyeong—Chan Jo*
Department of Rehabilitation Welfare, College of Health & Welfare, Woosuk University, Jeonbuk, 565-701

ABSTRACT : The acaricidal activities of Hlicium verum fruit-derived materials against adults of Dermanyssus
gallinae were examined using the direct contact application method. Based on laboratory tests, an acaricidal
constituent of I verum fruit was determined because of its potent activity. Results were compared with
those of the currently used acaricides such as dichlorvos, diazinon, and carbaryl. The acaricidal principle
of I verum fruit was identified as (F)-anethole using a GC-MS. Its acaricidal activity was compared
with those of 12 compounds having a similar chemical moiety. Based on the LDs, values, the acaricidal
activities of (+)-or-(-)-neomenthol were the strongest (0.01 mg/cmz]) and (£)-anethole, (+)-or-(—)-menthol,
(+)-isoborneol, (-)-menthone, and (15)-endo-(-)-borneol showed similar results (0.02 mg/cm®), and
(1R)-(+)-camphor and (+)-menthone also gave good activities (0.03 and 0.04 mg/cmz, respectively). These
compounds showed more toxic acaricidal activities than diazinon and carbaryl, 0.05 and > 0.2 mg/cmz,
respectively, but were not comparable to that of dichlorvos with 0.0002 mg/cm’. These results indicate
that the /. verum fruit-derived materials and tested compounds descried as poultry red mites-control agents
could be useful for managing field populations of D. gallinae.

KEY WORDS : Dermanyssus gallinae, lllicium verum, (E)-Anethole, Acaricidal activity, Menthol, Camphor
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SR E7)(Dermanyssus gallinae De Geer; Acaridae) 3}7]1%= SITHUS EPA, 2004). ©|2{3t o]&2 HHE7]
= AN HAA EAE Wol = H AA & WALz AEA Sl F=dlor & Dart Qe 7F
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Table 1. Acaricidal activity of the extracts derived from Ilicium verum fruit against Dermanyssus gallinae adults using filter paper
contact method (n= 100), at 24h after treatment

Mortality (mean + SE, %)°

Material Dose, mg/cm2
0.14 0.07 0.04 0.02 0.008
Methanol 100 + 0.0a 100 £ 0.0a 86 + 5.1a 79.9 + 9.6ab 33 + 47a
Hexane 100 + 0.0a 100 + 0.0a 94 £ 2.5a 92 £ 3.7a 40 + 5.8a
Chloroform 100 = 0.0a 100 £ 0.0a 40 + 7.9b 52 + 10.9b 15 £ 7.2b
Ethyl acetate 7+ 1.5¢ - - - -
Water 20 + 3.2b - - -
Control 0 + 0.0c 0 £ 0.0c 1 £ 0.7c 1 + 0.7c 1+ 0.7c

® Means within a column followed by the same letter are not significantly different (P =0.05, Bonferroni’s test) (SAS, 2004).
Mortalities were transformed to arcsine square-root before ANOVA. Means (+ SE) of untransformed data are reported.

Table 2. Acaricidal activity of the eluates derived from the hexane extract of Hlicium verum fruit against Dermanyssus gallinae adults
using filter paper contact method, at 24h after treatment

Eluate Total no. of tested Total no. of dead Mortality (mean = SE, %) "
H1 70 15 20 + 4.7¢
H2 79 79 100 = 0.0a
H3 50 39 79 + 4.4b
H21 56 8 11 £ 2.1c
H22 77 77 100 + 0.0a
H23 69 2 3 +33d
H24 71 8 11 + 2.9¢
Control 84 1 1 +13d

* Means within a column followed by the same letter are not significantly different (P =0.05, Bonferroni’s test) (SAS, 2004).
Mortalities were transformed to arcsine square-root before ANOVA. Means (+ SE) of untransformed data are reported.

SEASS B0l YA lti(Jacobson, 1989; Isman, uebdt). diE 9, dES(Citrus)oll £8= 952 4
2001). BjEo] G4 A= FEESCIY 1 3 AEE BEoA 42 AEA edEolAl lime dis SF (C
2 AEA-AEA EFEAE AutA oltHMiyakado aurantifolia) QE‘O] g =)o) i3] 0.07 mg/em’ o) 4]
et al., 1989; Ahn ef al., 1997). B3], A5 A&z o 100% Am|ES By oty U] £58 5Y sxoA
9] B¥-8-of(Varroa destructor Oud.)o]] AH|E< dF Aol gaE HEHS}X] ZtHKIm et al., 2004).

s)8 ok ofelImdorf et al, 1999) R MWANE  cjalg o] ehyE A BAL Belsl] 9
71 ZE5{(Dermatophagoides farinae Hughes2} D. 8 7FF Zkak Amge veld dAkES AHagntE
pteronyssinus Trouessart)o]] Tl 71gk Auj=lg 1 Ot o] gdte oS EE &, 3% R¥Es
ehfo] oex] QluiMiyazaki ef al., 1989; Watanabe et S dgl o]l & A H2E Eeisigion ol
al., 1989; Kim et al., 2003). o2 Badto] 4719 BIEEES At ojF & H22

t3ef g FEEE0 AE s Ak vE 7} 7k S Ve S 4 4= 91%la(Table 2), o]
& 2B FEREEF Lol ofdeldElelnd AL UL AR dojzid] Heolit dge
3} 2L A9 Bk A SRR WAL Btk o SASIE o) BAsHE 12412F ofyfel B X
o} 2o BAFE) BT Aol 7 22E Yo A woks EAL etk 2% A e of
TeE AR ek Aolol VI Zew 47 AAZE GO-MSE FAT 23 HdmeshieolHe
Sich. et o et TS Aol MBHOE Folsh St (5)-of| Hanethole) 9E SF 2 YK Table 3).
Sgenus)oll b ABBON 7|UY RBBoIME  Be 4B 22ESH 4E 2950 Uy BAS
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Table 3. Relative toxicity of (E)-ancthole derived from [llicium verum fruit, its analogues and 3 acaricides against Dermanyssus
gallinae adults using filter paper contact method, at 24h after treatment

Compound No. mites Slope + SE LCso (mg/em®) 95% CL*
(E)-anethole 531 2.9 £ 0.54 0.02 0.004 - 0.033
(m)-neomenthol 400 6.29 + 0.91 0.01 0.011 - 0.013
(+)-neomenthol 484 6.7 £ 1.77 0.01 0.009 - 0.015
(+)-menthone 214 6.3 £ 0.84 0.04 0.033 - 0.040
(-)-menthone 495 49 + 0.39 0.02 0.021 - 0.024
(+)-isomenthol 306 >02
(+)-menthol 383 39 +£ 0.42 0.02 0.020 - 0.026
(-)-menthol 483 2.9 £ 0.25 0.02 0.013 - 0.018
camphor 379 24 + 023 0.07 0.056 - 0.077
(£)-isoborneol 375 3.2 4+ 0.28 0.02 0.020 - 0.029
(18)-(-)-camphor 348 2.4 £ 028 0.11 0.094 - 0.137
(1R)~(+)-camphor 303 3.6 £ 0.38 0.03 0.024 - 0.031
(18)-endo-(-)-borneol 359 6.5 £ 0.85 0.02 0.013 - 0.017
dichlorvos 105 39 £ 043 0.0002 0.00015 - 0.0002
diazinon 293 3.6 + 0.44 0.05 0.047 - 0.061
carbaryl 481 >0.2

* Confidence limit.

< G dE-drsto|s B Hulo]EER FAJE o] 4050} AEAolA o AEA BRe] A slet
et dubHos o5 FHE ARG Bl 2l(Lycoriella ingénue) 3ol ofeh A%eg ARG
(Visser, 1986). 53] ohl &3 54 AHel &3l= (£)- A}, AEA ARl R (B)-oHlE AR 58
Algetd|sto| S(cinnamaldehyde)o} WicE{mmol 0] T 7w AFEe U Rusin, Hae wa
&8l W& AUAAT 7S st AMgo] 2 (Oscimum basilicum) 299 FQ AEEQ] (E)-ohy|

011:IP

S HHKim er al., 2008) g AT Wik o
4 7‘ﬂ°ﬂ°ﬂ &3k RMEE

9 Auslo] B

}‘zi% Hl, (+)-0]amld&S A
ot U] SPEES A thololz|mof 3
ALY B St S-S B, vHH Bk o $
F A S H9tHTable 3). R AR E(LCs) 2
7|Eoz sto] B, ol B HRS o]E 12% 3%t
EE52 0.01~0.11 mg/em’e] AL Vehdit) v 8}
FER o] 85 UEFREE N AL WEEAREE = 0.0002
mg/em™S Hof, AJFS WE BIRE ZoA 71 7
#3}l Ah)eS =g

tf2jeFe] Aol tefjile U8 ArAEe] s}
o] B3t ub Qlrk Kim#} Ahn (2001)-2 ofs]eF Auy
FEE0] 359 111&%6112:01 ‘”HHLH] JE*HHLUl
Rk H}

AEo] (+)-uil-§_{fenchone) (E)—OMIE lﬂL OﬂéE
2FF(estragole) U U5k ®3F Park S (2006)2

5, o|2Eghy, 183 uUE(linalool)o] R 5Ty
2| Ceratitis capitata), B30 Bactrocera dorsalis),

a1 Qo|IATtE|(Bactrocera cucurbitae)ol] sl AF
Z82 ERYS JE9 e Chang ef al., 2009). & o3t

o A (E)-oll &2 HXI=7] El dfall AxH5H

ol 7 e ek

of At A= tisleF guf fff =45 BXE
g BuHoR Ao 4 Atk eAle Rz o
oloj7} qick HAC S, ArRACIA AF 2adt o)
Fol SACAE AR 98 ey AASe
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