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Insecticidal activity of essential oil from Zanthoxylum
armatum fructification against two mosquito species
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Abstract; Essential oil,extracted by steam distillation from Zanthoxylwm armatwm fructification,were tested for their in-
secticidal activity to the larvae and pupae of Aedes albopictus and Culex pipiens quinque fasciatus under laboratory condi-
tions by means of steeping,and its fumigant activity to the adults of two mosquito species were evaluated by means of
sealing conical flask. The volatile components of this oil were also analyzed by gas chromatography-mass spectrometry.
Results are given as follows: (1)The 24 h LCso values of Z. armatum essential oil for 1,11, 1I1,1V instar larvae and pupae
of Ae. albopictus/Cx. pipiens quinque fasciatus were 25, 634/61. 472,31, 763/76. 431,52, 356,/110. 172,258, 497/121. 884
and 198. 263/162. 048 mg « L1 ,respectively; (2) The LCso values for adults of Ae. albopictus and Cx. pipiens quinque-
Sfasciatus were 24. 957 and 29. 517 pg » cov®, respectively; (3) At the dosage of 147. 52 pg « crma3 , the death rate of adults
of Ae. albopictus and Cx. pipiens quinque fasciatus both were 100%4 ,and the KTso values for adults of two mosquito spe-
cies were 3. 493 min and 2. 993 min, respectively; (4)Eighteen chemical constituents were identified,including 10 kinds of -
terpenoids compounds which were the main components and accounted for 67. 122% of total. This essential oil had a
high and rapid poison activity on Ae. albopictus and Cx. pipiens quinque fasciatus ,which had potential to develop natural

insecticides against mosquitoes.
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FBFRABFHC T Z A8 DEET . #15% 1 35 B8
EERENBERYE. BRIEH RSP XTHEYE M
S R B R RN R R ROR 19 4Rk B (Vahitha 4§, 2002;
Tripathi Z,2004 ; Prabakar & Jebanesan,2004;Ra-
jkumar & Jebanesan, 2004 ; ¥ §5 %, 2004 ; Amer &
Mehlhorn,2006a; Nathan % ,2006; 32 B #E 45, 2007;
Gleiser & Zygadlo, 2007; Chapagain 2§, 2008;
Cheng %,2008) , 18 i JCXF 17 0t FE M ( Zanthoxylum
armatum )RLFEM AR ROFE., TR
#= &Rl (Rutaceae) LR Z F AW /MR AR, &bk
BRI SR B RRBR R B ok s ZEFRE SV (TR
A RMETZ 0%, BAE 2100 ZERT. A
BRI AT AL HUE D5 B R R IR AR A A
FICGREREE, 1989) . A SCH RAFFE T 47 it IEHUR
SRS XS AU R B R O, AR E
B AT R R SR T 3T B S O B B R
Bahm R RS E A W ERMERSCR, F,TE
B A b X B2 B AT AT, WP R R A ER
MR AR BR A B A R AT o 78 AU IR R AL R R
.
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1.1 gt E W R R

i AEURT 8 AR SE T 2007 29 A 13 B
B 917 48 1< U0 T bR U AR 25 20 B RN o R AR OLL BB R A
B . FORE(Ae. albopictus) FEHE FE W (Cx.
pipiens quingue fusciatus ) ¥ J7 B 4 B & 95 9% T BY
o R A B E AR v A RS N 2 RUE M
BRAR., WIFEFHBEQRE2) CHMIRE 70% +
5%, 6AH 14 L 10D,
L2 RF &
L2, 1 Aot e R A a9 4 & B 100 g A7t 9E
OB 8 B R ST, FIZEBK R G % A 1 000 mL
JEBEH L A 700 mL Z84B0K B BRI 3 B 18
AP E A TR BEE , AT RE B REMAZE B
JERFFTE 100 ‘CAAR . /KFRIKZEME 5 h, INRE R
ST A T AR AR OGRS, HE BT

IKBRERGA T 1 KT IR B R (/8 E) 2 1. 039 %,
BT 4 CHKFEF&RH.

L2.2 $hkHF#FHME  H B Nathan 55 (2006)
B 75 ¥ SR IR Wk 30T AL IR AT ZE AR 52
HMASTEBRTREKZE R (oHdg g E>
99.7%) R FAE B KEHPHEBIAFNTHKRE
(0. 005%5.0. 01%0.0. 025%0.0. 05%0.0. 1%5.0. 25%0
0.5%), BB FEAFESFIH 4.61.9. 22,23. 05,
46.10,92.20,230.50,461. 00 mg - L' A G THIA K .
7E 50 mL #EIE R B 45 B A 20 LR (B4
PR EEL T 0 A0V &8 4h & R 48D %
25 mL b R4 ¥R BE 20 (00 T W a3 B I A B T
B AR S RER R E B & A mE R
BRI BRI SR 2 B W T AEXT R
R, KB EARE, AL 24 h FicRE R 58
ZET-3E . WE &M REQELD C,HX 8
60% +5%.

L2.3 A ERFEEMNL SHKEEQRO0DKT
B, TEH IR T B AT et 2k SR ST ABURE T X B A B R
48 B R EREE, 7E 250 mL Z AN B
A 20 RILJGE 2~3 d R W% M A9 ME R, H LB &
O, EAYA EEE —BREALLK N cmX5 ecm),
TEPRAAR B A A R B ek (2. 5.5.10,20,
Opl), FHR=ZMMAFEHAERNES S H
9.22.,18.44.36. 88.73. 76.147. 52 pg » cm™®,
FREES O HFRITE, S 2 min WEIEF—K
Rl AT, B 20 min R ATIRER A
W 1 000 mL KEM P IO AEOAE
A 5% B A K MR ER IR 5%, MR AR 5% 24 h R IR
R R B HEAER 5 K, FERES AXT R,
W &4 B EQ+ED) CLHXBE 60%+5%.
1.2.4 #reb b 2 S d L 2 4 o4 GC-MS
% Agilent 6890GC-5973, 3% f HP-5 # {t: /4 35 & 40
BHE (30 m X 320 pm X0, 25 pm) (EEHLZEL N
). HFEEAN 1 oL, JHERT N R 40 CTHRIFS
min, 2 C » min BF R ZE 100 C,R1HEF 2 min 7,
3C «min"BFFEZE 250 CHHEHE 5 min; HFHED
‘AR 250 C, HaifIERHA, & 60 mL -
min', BFIHEA ELBEHER 70 V. B FHEER
JE 220 °C, & HTHLI 470 pA; 4 B B 78 [F 35~500
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B (BEKTE «=0.05 fl a=0.01), HERME
FZRBF,24 h TR EFRT-FZREUT 2K
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Insecticidal activity of essential oil from Zanthoxylum armatum fructification against

larvae and pupae of Aedes albopictus and Culex pipiens quinque fasciatus

95 9% [ {2 B 1% 1]

Bt By  BHERYE L.Cso f 95 % Confidence limit BAERE  EHEGD
Tested Larval Regression (1.Cso ] Standard  Chi-square
colonies instar equation (mg » L'1) LCs0 [ 1.Cs0 ] L.Cso [ 1.Cso ] error value
(mg » L71) (mg « L)
[EEEiiL I Y=—5.758+4.087X 25.634 20.513 31,468 0.675 2.633"
Aedes albopictus (52.765) (41,51 (78.000)
11 Y=—4.645+3.093X 31.763 24.923 39.363 0.443 1.388*
(82.475) (63.546) (122.564)
11 Y=—8.228+4.787X 52.356 43. 636 61,343 0. 885 0.451*
(96. 985) (79.529) (139.129)
v Y=—14.004+5. 805X 258. 497 230. 287 289.132 1.017 3.306*~
(429.765) (367.123) (574. 239
L] Y=—9.415-+4. 098X 198. 263 164.622 233. 300 0. 645 4.943**
(407. 334) (331.975) (568. 235)
B JE 4 Culex I Y=-—7.267+4.063X 61.472 51. 268 73.926 0. 731 0.709*~
pipiens  quinque (127.090) (99.576) (199. 994)
fasciatus I Y=—4.163+2.210X 76. 431 58. 394 106. 388 0.356 7.773%*
(290. 441 (184, 425) (653.656)
111 Y=—9.293+4.551X 110.172 92. 422 137.016 0.766 0.186*
(210.713) (163.074) (332.800)
v Y=--9.891+4.742X 121. 884 102. 346 151. 778 0.772 0,385
(227.098) (176.587) (351.722)
L Y=-~—7.773+3.518X 162. 048 131.930 202. 491 0.468 0.401**
(374.922) (285.813) (565.353)

*RATE BEKEH a=0.05;

*r BRI R FEKF R «=0.01. FH.

h & R X RO A T % H8 4h B ARG B (LG,
A LC B R e I .0 Mk Psh®
B9 RO B AR T B R i, T IV % 4 40 R 8 Y
BARAEYE TEHEEL 2 A BA LT (R
D, agfae D 0 I8 4h s Xt 77t 2EHUR oA
TH A T 32 M EL BUHE T S5, (H IV 8 9 4 He A0 0 X %
X TH A4 T 32 P Eb B4 IR
2.2 P TE R SR SE 8 i 3 B 017 A0 A0 B 18 R AT 3L
RIEE TN

AT E] (20 min) B9 FF L EZE T, 5 AR

B AT R AR SRS T X B BB S0RT B B AR A
HEZEENAEZR MER BT BENE M. RS
FIEEH B MR, KT B KTy BN, 24 h FH
FECERB G EF. 7E PR B A 9. 22,36, 88 F
73.76 pg -+ cm™ ) A, B SO BOAY of £E BE BE L BUME R
Wb, B SCF /BB E K KT, H 5 88
10.299/12.421.6.417/8. 832 #1 5. 477/6. 793 min;
BAEFMBEH47.52 pg » cm™) F, Bt FE A&
B3 B KT B 80 B0, B SUH /306 FE B KTy,
B4y 504 3.493/2. 993 min, 24 h FRIFET-RAH
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100% ;25 AT BB TCIET- (K 2).

A7 It A0 B SR S0 T X 3 S0 SORD B AL
MEFAEBILEA, BEAEERKR. 24 h 5,
S0 U B e SRR A LCoo {BL (LCyo B 43+ 71
S 24.957(74. 501) F1 29. 517 (87. 066) pg + em®,
AN BALIET (F 3D, WM IEHUER L
XF B ST OB BOBEAE SR T30 PR, TSR

IR #¢ £ B 78 (20 min) B9 1f B2 o, K JL W A A R A9 o
FERBMT R HEANTRE , RN EHE =AM
NS, Z I HX 22 8 R 0 R G B TR 1 TR
TR NRT S, RIGICET , A RE ST 18 5 4k, BAE
2 e ST R A A B 9 KGR BOR S BRI BN 2E
LIRS » X3 S0 5 R BkE B KB, X R B R i 3
X 5 (2004) £ 312 4915 BLAH L

2 MTHEWRSBEHYBLFRNBEENA NP ERELR
Table 2 Fumigation effect of essential oil from Zanthoxylum armatum fructification
against adults of Aedes albopictus and Culex pipiens quinque fasciatus

_ 95 % B 5 X [d] o EH 24 h B8
. & AR KTsoff  95%Confidence Limits(min) #rifEiR 2 Gy IESECE
Tested coloni Dosage Regression [KTgo] - Standard Ch'—X Corrected
estec colomes (pg » cm™®) equation (min) KTs50 KTy ] KTso[KTogo] error ! slquare mortality
(min) (min) vatue (%)
SN 9.22 Y=—8, 386-8.281X 10. 299 9,476 11. 080 1.066 1.082** 13. 485
Aedes albopictus (14.708) (13.469) (16. 689)
18. 44 Y=—7.73147.850X 9.656 8. 851 10.419 0.993 1.761** 36.559
(14.062) (12.839) (16, 002>
36. 88 Y=-—6.0664+7.513X 6.417 5.739 7.047 1. 067 0.599** 62.738
(9.504) (8.549) (11. 084)
73.76 Y=—4.479-+6. 065X 5.477 4.760 6.139 0. 851 2.698** 89. 550
(8.908) (7.852) (10.663)
147.52 Y=—2,871+45.285X 3.493 2.909 4,047 0.799 1.948* 100
(6.105) (5.204) (7.696)
b Culex 9.22 Y= —8.209+47.503X 12.421 11.517 13. 327 0.942 0.353** 7.954
pipiens  quinque- (18. 406) (16.745) (21.174)
fasciatus 18.44 Y=—7.419+7.552X 9.603 8.785 10. 381 0.943 2,077 30.867
(14.194) (12.930) (16.196)
36. 88 Y=—7.073-4+7.476X 8. 832 8.032 9. 589 0.962 2.661** 62. 355
(13.106) (11.893) (15.0486)
73.76 Y=-6.10147.333X 6,793 6.092 7.450 1.003 1.309 %~ 79.638
B (10.158) (9. 141> (11.820)
147.52 Y=-—2.345-+4.925X 2.993 2.416 3.525 0. 801 1.071* 100
(5.450) (4.577) (7.066)
£33 MHEHELEEYALPRAREERRNNSREYE
Table 3 Toxicity of essential oil from Zanthoxylum armatum fructilication
against adults of Aedes albopictus and Culex pipiens quinquefasciatus
LCso f 95 % A] 1% kR X 18] 95 % Confidence limit iR *‘flﬂﬁ
Rk By 7 2 [I.Cgo] N Standar—g o)
Tested colonies Regression equation (g - 3y LCs0[1.Coo ] L.Cs0 [1.Cyo ] error Chi-square
pg - cm (pg = cm3) (pg+ cm3) value
151 S04 Y=-—3,770+2. 698X 24.957 18.793 32.294 0. 451 0,784*
Aedes albopictus (74.501) (53.472) (131.591)
B E ML Culex pipiens Y=-4.010+2.728X 29,517 22. 594 38.155 0.436  1.461*
quinquefasciatus (87.066) (62.499) (151. 854)

* R «=0.05 KFELH BHEMER.

2.3 FIM MR A M RIL FE RS

ST AL ABUR SE A i HE AT GC-MS o7, 3L
& 18 Bk A Y A B SRR R R BB
96.815% , HL i i M 2E 10 Fi, HIER M2 S B
67.122% . PTHIERUR SR e EE A K& B

* Significant at P<{0. 05 level.

213 . Limonene (FF B 4%, 36. 764 %) . a-Pinene (a-J§
}5,18. 548 %) . Eucalyptol (He#¥ i, 17. 235%) . B-
Phellandrene ( B-7K ¥ %, 6.473%). Benzene, 1-
methyl-4-(1-methylethy)- (X <26 48, 4. 575%) . 2-
Cyclohexen-1-one, 4-(1-methyleth yl)-(4-(1-8 %
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ZE)-2- % B #-1-FR, 3. 949%) . B-Myrcene ( A #
H5,2.089%)(F 1),

3 ik

A ZEHUR ST RS 3 SR SO B T
0.0V sh e R g A B &R BERENE, W EL

FERMBEEN RN ENERESE, BRI
EREYBEREF OB S . HERPESERENH
KibEY. HRULEYREMEYRBRENEY
EH.ESRRMAMMESARES WEEFHEE
MEYFEEMS, TERAMEESZZNH . EB
A O e 4E (8 X %8, 2006; Murugan %,
2007), PrEtZEMUR ARG M B9 X LI E R, B 8%

R4 THEERSFRUEERS

Table 4 Chemical compositions of essential oil from Zanthoxylum armatum fructification

LPIRES 0B R

A 8 o

5 iiﬁenzg’ wEY Mﬁilﬁtar T8 Relative Match

No. time Compounds formula M. W. conntent Quality

(min) (%)
1 14, 381 a-Pinene o-JE 1 Cio His 136 18. 548 97
2 17. 482 B-Phellandrene B-7K 4§ Cio Hig 136 6.473 91
3 19.153 B-Myrcene J H: 4 Cio Hye 136 2.089 91
4 19.771 3-Carene 3-¥ &% Cio His 136 0. 145 90
5 21.447  Benzene,l-methyl-4-(1-methylethyl)~ % 4 £ 42 CoHie 134 4575 97
6 21.728 Iimonene ¥ E 45 Cio Hig 136 36,764 91
7 21.848 Eucalyptol #&# it CioHi30 154 17.235 98
8 27.524 1,3,7-Octatriene, 3, 7-dimethyl- % ¥ 4% ; Cio His 136 0.194 93
9 32,851 3-Cyclohexen-1-ol, 4~-methyl-1-(1-methylethyl)- i 45 B3 CioHi150 154 1. 146 90
10 33.463 2-Cyclohexen-1-one,4-(1-methyleth y1)- 4-(1-B 3£ 7, 3)-2- 31 2 4%-1-B9 Cy Hy1 O 138 3.949 95
11 33.887 3-Cyclohexene-1-methanol, a, a-4-trimethyl-a, a-4- = B $£-3-35 02 B5-1-H B¢ CioHi130 154 1.199 91
12 35.266 Decanal %58 Cio Hz20 O 156 0.414 88
13 37.297 Benzene, 1-ethyl-4-(1-methylethyl) 1-Z, #-4-(1-FE Z ) ¥ Cny Hlf; 148 0. 565 94
14 38,419  2,6-Dimethyl-1,6-heptadien-4-ol acetate 2,6- " B %-1,6-JE " #-4-B ZME  CnHisO: 122 0.61 85
15  42.973  Cyclohexenc,1,2-dimethyl- 1,2-= B -5 O 5 Cs Hu 110 0.097 90
16  47.471 Cyclohexane, 1-ethenyl-1-methyl-2, 4-bis ( 1-methylethenyl)-, [1S-(1a, 2B, Cys Haq 204 1.947 94
4B 1-[1S-(1a, 2B,4R) J-1-Z. M J-1-F 262, 4- (- R Z B 20 -FF B 8

17  48.787  «-Farnesene a4 &I Cis Hu 204 0.463 97
18  56.437 Cyclohexane, 1, 5-diethenyl-3-methy [-2-methylene-, (1«, 3¢, 5a)-(1«, 3a, Ciz Hys 162 0.402 93

Sa)-1,5-7 Z Ji 3%-3-F 3E-2- W 46 O R

T8 Xof o o R R N R BOOKGRE AR RO R M AR 4
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5T E, XL R A T AT 2R SO T
AR )AL XTI IERUR ST P i
1A 43 B 42 4l J T BR 1A o B P okt B B 2% 0
EEFHFE-LMR,
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