B 1 2 i Acta Entomologica Sinica, December 2013, 56(12) : 1391 — 1396 ISSN 04546296

X5 i 5 A im X K B R R A

%ﬂgl,f’?’{fi%” %wgﬂpl’z,\}l/\rﬂ” 7K %1’2’*

(1. PYILARMBLE R TR A TR AGBITERSS s, BRPIH B 7121005
2. BRPGE YRS TRBARDIRH L, BPiHE 712100)

' Rt — P UL F I (wintergreen oil) 5 AL ( cinnamon oil) X i R A= M)iE M, ABFSER AR “Y7
RN BE (X ok AN P = MR Ak, 0 AIUSE T PIRIORE Tl R € 2R 8 Culex pipiens pallens )y B 35 A4 A A JC X
B IGB ARG SRR PRI AL T MXIR U BA BORRBEARMEM, 40824 h ) LCy 05
9 71.87 mg/L 1 102.83 mg/Lo 7£0.5 pL MHHRFHIE T, 45 AEEHTE 20 min PYXHR €7 508 W8 R 7E
80% KA L, BN T BIFHIREGEE . & MXT&@ﬁﬁﬂﬁ%iﬂﬁﬁiﬂiﬁﬂﬂfﬁﬁ 12 pL/L ¥R BT ) KTy, 28 3. 97
min;; T AVREETH LA B OB BTG, B2 S h (9 LCy0 29 0.31 pl/Lo %5 AWM 1:1 RBULIRELS
X R € P R B HH B A B T B AN BOERCR 4;‘%5{&1*ﬂlﬂﬁ(ﬂiﬁ%ﬁ(ﬁ@ﬁﬁ%ﬂﬂﬁﬁﬁﬁﬂ@%mﬁﬁ, SN R 0
SO RS0 R R B L B AR RN BRI 1, B T R AL TR Bl 42 SR O T T

KW : ROELG EYEM; L/ WS ARSATENE; WSk, BTSN

FESES: Q965.9 XHRERIRAG: A NXEHS: 0454-6296(2013)12-1391-06

Biological activities of wintergreen oil and cinnamon oil against Culex
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Abstract: In order to evaluate the biological activities of wintergreen oil and cinnamon oil against
mosquitoes, repellent and fumigant activities of wintergreen oil and cinnamon oil against Culex pipiens
pallens were investigated via immersion method, “Y”-tube olfactometer and fumigation, respectively.
The results showed that cinnamon oil and wintergreen oil had high larvicidal activity against C. pipiens
pallens larvae, with the LCy, values (24 h) of 71. 87 mg/L and 102. 83 mg/L, respectively. Wintergreen
oil and cinnamon oil exhibited good repellent activity against C. pipiens pallens adults ( percent repellency
>80% ) at the dosage of 0.5 pL within 20 min. Wintergreen oil had excellent knockdown activity
against C. pipiens pallens adults at the dose of 12 pL/L with the KTy, value of 3.97 min, and cinnamon
oil exhibited high fumigation activity against C. pipiens pallens adults with the LCg, value of 0.31 uL/L
after 5 h exposure. The mixture (1:1, viv) of wintergreen oil and cinnamon oil performed both rapid
knockdown and high lethal toxicity against C. pipiens pallens adults, suggesting that they have a synergistic
effect. Wintergreen oil and cinnamon oil showed high larcicidal activity against C. pipiens pallens larvae
and good repellent and fumigation activities against female C. pipiens pallens adults, suggesting that
wintergreen oil and cinnamon oil could be exploited as potential botanical mosquito control agents.
Key words: Culex pipiens pallens; plant essential oil ; wintergreen oil; cinnamon oil ; larvicidal activity;

repellent activity ; fumigation activity
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A HE . Rl 51, MHAREFTFEE(LE
F5E, 2002; BRiRERSE, 2004) . tb5h, B THYAE
WEAME. KRB . NIAEIRBETEFRF A, £
i 25 W R A R 2R 25 % A\
AR NIE# /N (Jiang et al., 2009) , M,
MAEYRE R D FHREA A RIEHER R AW R IE
TEZBIWFFEE BOR B2 156 TE (Tsman,, 2004) ,

WU —REZEY TAEFR, EMMEREE
IR ITSET e EANTAER, JF Bl L
FEBIR WA, SR LZHR. BER ERE
PR &, T E B AT H & i fd R (WHO,
1996 ; Hemingway, 2004) . KHILIK, AfTFEMK
AL 25 AR 24 R B 1 I H AR R4 i SO 5 14
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W EFIT & ¥ 71 ( Amer and Mehlhorn, 2006; Kiran
and Devi, 2007 ; Cheng et al., 2008, 2009 ; Pandey et
al., 2009) ; [ A BT 5t & I T a7 v 3 2
BRI TR RS I SCB ORITIR €2 22 R 3R VR (8
IS, 2006) , HEHFERUR SOE X B U BOR
BUS PE LR K 4 U B RS ZE R B A TG T
(5k=%E, 2009) , BARENINE RIVFZ R dE
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AT TN PR R 2 1) AT R R R A
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4 1 BEASE FE LA SO0 G G S ) 3R s T B 2R TR
DA I & T HE YRS I i A= 3 e Bl 42 SRR
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1 #MREFE

1.1 #il#Em
ZHMOKHRR P& 8N 90.2% ) 5 A HEM

(RAWER S RN 74.6% ) 8] MIEFEFRA
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1.2 #iEH
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EWRESE, FFRFMER: B 26 + 1°C, HHIEE
65%+5% , JEIRJAM 121: 12D, AR UAE M5 Pk
TER/N—B, @i 3 w4 o fiti, BB 28ROk RS
PR E BERCPIAL 3 d A% S — B f R i ik,
1.3 RS iEENE

PR LR T 0 R 20 R A 4 PR B AR T 1 T
¥ WHO #EF IR . TZER, 730717E 100 mL
PAHIA 49.5 mL LB FIK, REFIA 10 3k
K/N—B TR AIR RS 3 W4, KGR
AR i — A 2R AR ( DMSO ) 7 8 J— <& Mk BE
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H/NGERRH o EABIA 500 WL DMSO F 7K # AR M
XPRR, B ERAIN BRI 4 IRER . L E RPN E
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C12D SR T EESR, R R ARE, 24 h 5
BLER, WWHRFETRMEIES T3, RE DS R
FIBE T AR o s O 65 il B M o
1.4 IREEENE
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AT T A PR Y IR 2 PR I ) L AT e B
PERIBOEIEE, #E—HWE T —FRECE MR A E
WCEZRMECAE . B, $%H0.6 pL/L{E
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F1 ZBM5AEMIREER3 R4 RMOBREENE(24 h)
Table 1 Larvicidal activity of wintergreen oil and cinnamon oil against the 3rd instar larvae of Culex pipiens pallens (24 h)
i 95% {5 X 8] (mg/L) Iy RO
o LCs (mg/L) - . :
Essential oils 95% confidence limit Regression equation Chi-square (y*)
XF M Wintergreen oil 102.83 96.70 -109.36 y=-5.30 +5.12% 3.63
PFE Cinnamon oil 71.87 69.28 -74.57 y= —10. 88 +8. 55x 3.78
F2 ZEih5S P X R R R IR
Table 2 Repellent activity of wintergreen oil and cinnamon oil against Culex pipiens pallens adults
A5 X (% ) Percent repellency
Essential oils 5 min 10 min 15 min 20 min
100.00 +0.00 a 97.37 +2.63 a 89.57 £3.79 b 80.91+2.94 ¢
89.99 +6.38 a 83.85+6.34 b 83.64 +3.03 b

A Fh Wintergreen oil
93.75 +6.25 a

Py Cinnamon oil
R AHAFRI R 0.5 wL, RPEIEN 4 KEE W TFHME £ rdEiR, BEEWREEBOEL 20 3k ; R F—178dR IR AR FRRR BE %

5#(P<0.05, LSD #;42) . The concentration of tested essential oil was 0.5 pL. Data are given as mean + SE of 4 duplications of 20 adult females each,

and means within a column followed by different letters are significantly different (P <0.05, LSD test).

R3I LFHSAERIKEERSROERGEFEYE

Table 3 Knockdown activity of wintergreen oil and cinnamon oil against Culex pipiens pallens adults
RO

i . 95% A X ] (min) LVIpE
KTsy (min)
Essential oils 95% confidence limit Toxicity regression equation Chi-square (y*)
K3 Wintergreen oil 3.97 3.82-4.13 y=-2.09 +11. 83x 1.07
23.81 -30.90 y=-2.28 +1.90x 0.15

26.80

PAEYH Cinnamon oil
PERNE A H 12 WL/Ls x3 05,5 =7.815, The concentration of tested essential oil was 12 wL/L; x§ s 5 =7. 815.

*4 ZFHEREMITREEDRHMEZRSN(5h)
Table 4 Fumigation toxicity of wintergreen oil and cinnamon oil to Culex pipiens pallens adults ( 5 h )
VP

Kt 95% B X8 (wl/L)
o LCys (pnL/L) a * . LCos (pl/L) - . .
Essential oils 95% confidence limit Toxicity regression equation
1.69 1.53-1.93 2.91 y=-2.09 +11.83x
0.27 -0.38 0.83 y=-2.28 +1.90x

XF M Wintergreen oil

PAEYH Cinnamon oil 0.31
£S5 ZEHMERERBEG K G EBRHERNEREEEFEMBIEEE

Table 5 Knockdown and lethal activity of the mixture of wintergreen oil and cinnamon oil against

Culex pipiens pallens adults after different exposure durations
# (% ) Percent knockd 5hFET-# (%)
- VB (/L) 8% (% ) Percent knockdown :
. ial oil b Mortality at 5 h
ssential oils ose
0.5h Lh 3h Sh after treatment
ATl
0.6 100.0+0.0 a 50.0+5.0b 10.0+2.5 ¢ 5.0+£2.9¢ 0.0+0.0 ¢
Wintergreen oil
i
P 0.6 11.1£2.7 ¢ 27.7+6.5 ¢ 75.3+£3.4b 89.7+5.8b 76.2+2.6 b
Cinnamon oil
100.0 £0.0 a 100.0 £0.0 a 100.0+£0.0 a 81.3+3.2a

&3 + 3
T + PR 0.6+0.6 96.1+1.5b

Wintergreen oil + cinnamon oil
RPEAEH 3 WEE NP « biviz; RPR—SIBIRERAR 78RR B2 25 (P <0.05, LSD #44) o Data are given as mean + SD of 3

duplications, and means within a column followed by different letters are significantly different (P <0.05, LSD test).
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FRUX R €2 P IS bR 81 A R B R AR 3K
R, B 1 h FEEERATK 100% , FF H IR i )
JEARRER TR, 5 h ST HATIA 81.3% , i T PAEM
FRSCR KRR, e U EGRATLIE R, A
HRETH IR 0 U — P B BUSE , A7 HAE I
BB T IR OO — M ER, —FHIRICE
XR8P R A R ol B R R USSR B ROR

3 g

AT A R i B 2R ER T, B
PWANSCERIRE T V7 2 A W 6 T B Bl 4 i e i 4
A, B2 TR e KR g v, HAER 7
R EH B —, B, Cheng % (2009) M & A kE
Cinnamomum osmophloeum WP 2BUREH, & IIHXT 3
FPISCF 1 4 B R B R AR SF W 5 R G 15 Eder 5§
(2006) BF5E T S FHEYIRE MRS Culex pipiens {75 [H]
IR 1, RILMAZEAEY) Eucalyptus camaldulensis
R IRBAREMZE 5 wL A& T X B A 5 min
KRR TT IR 100% o AT K ILA T T A0 PR R i %
WEPESEAZMER T &7 A XHR 6
B0 125 A 9Kk E A B 26 BIVE T PR
Xof ¥R €8 P W07 4y M 0 B L 2 B A R AR TR A
AT T A PR il YRR A XR8P i e 43 1 B AR
U B ZE T B A EE R

AT A A EEHR B T R B IR T AR
ABGARWE T1 . BT AR HUR b BT A AR 3%
BRI ORI AT LAAr A28 . I R EBsesRl, ik
Mg EN, MEEE BN, fELkRE A
Ko HREEH, LASIRE, SRR E K
(WHO, 1999) , AWF5% & WA F M 7E T2 I =
TR PR R R B TR, B RS BT R
B T35 RRE T X IR 68 PR R AR 4 I B G
P, (RS ; —F TR AL S AR € PR R I R
B B BEIE LR G RCR, X oAl & EIR
RIF AP | BRI YR AR BRI T S
ZHKIE

FH, HYIREMR B 2 AR & WA IR
B, HAEYTEVER B2 2 B 2 8] i B R 1S 250
fEM . REFRERIREMARAREERRSEHTZ
[ PRIV IR ZE R, R R SRS T
B B8 A Al & W 5 I #R) 3 P ( Bekele and
Hassanali, 2001; Hummelbrunner and Isman, 2001;
Singh et al., 2009) , A5 BT F 94 F A0 P EE

Hh B E W BOTE 1k LA B i 450 2 (8] 15 B B
RIS A e T — 05T
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