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L.var. cannabifolia (Sieb. et Zucc.) Hand.-Mazz.
essential oil against the cigarette beetle
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Abstract In order to find and develop new botanical pesticides against tobacco storage pests, bioactivity screening
was performed. The essential oil obtained from the leaves of Vitex negundo L. var. cannabifolia (Sieb. et Zucc.)
Hand. -Mazz. was investigated by GC-MS. A total of 47 components of the oil were identified and the main com-
ponents in the oil were found to be -caryophyllene (25.8%) and eucalyptol (9.5%), followed by caryophyllene
oxide (7.3%) and terpinyl acetate (6.1%). After screening, the essential oil exhibited potential insecticidal ac-
tivity. In the process of assay, the essential oil was found to possess strong contact toxicity against Lasioderma ser-
ricorne adults with a LDs, value of 25.30 prg/adult and fumigant toxicity with a LCs, value of 13.12 mg/L air. B-
caryophyllene and eucalyptol also possessed strong contact toxicity against L. serricorne with a LDs, value of 41.75
and 15.58 pg/adult, respectively. Moreover, eucalyptol exhibited strong fumigant toxicity against the cigarette
beetle with a LCs, value of 5.18 mg/L air. The results indicate that the essential oil of Vitex negundo L. and the
two isolated compounds has potential to be developed into a natural insecticide/fumigant for control of the ciga-
rette beetle.
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Table 1 Chemical composition of the essential oil of Vitex negundo var. cannabifolia leaves

75 (aEr B2 R AR B/ %
No. Compound name RI Content
1 o iK%  a-Pinene 1098 1.1
2 f2 4% Sabinene 1134 3.3
3 BIRM  BPinene 1153 0.4
4 S-S MK Isoterpinolene 1176 0.4
5 oAb o-Cymene 1185 0.8
6 3 3-Thujene 1189 1.4
7 ks Eucalyptol 1191 9.5
8 y- fd  y-Terpinene 1223 0.2
9 J7fERE  Linalol 1272 0.5
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43R 1 Table 1(Continued)

75 &Y B R X &R/ %
No. Compound name RI Content
10 cis Xf-TfT-2-45-1-1  cis-p-Menth-2-en-1-ol 1294 0.1
11 4-15 i % Terpinen-4-ol 1361 2.8
12 o e o~ Terpineol 1378 1.2
13 BN Estragole 1 388 2.1
14 2-0lA%%  2-Thujene 1533 0.1
15 PEAEEE CBRIE  Neryl acetate 1572 0.9
16 ZIEHAMEE  Terpinyl acetate 1632 6.1
17 oMiFE N o-FElemene 1778 0.3
19 o554  a-Bourbonene 1 839 0.4
20 KiER T D45 Helminthogermacrene 1851 1.7
21 Bt B Caryophyllene 1 884 25. 8
22 71 EFH  y-Elemene 1 906 0.4
23 5-Z K-3-H 3-3,4-T —#5-6-Ht  5-Ethyl-3-methyl-3,4-nonadien-6-yne 1914 2.8
24 a1 71 aCaryophyllene 1928 1.3
25 5K Aromadendrene 1937 0.2
26 344G WM cisb-Farnesene 1941 & 3
27 T4 D Germacrene D 1 960 1.5
28 T & cisa i B-8-fE  Dihydro-cis-a-copaene-8-ol 1970 1.5
29 FAN-4(14),5-— 4 Cadina-4(14) . 5-diene 1977 0.2
30 KRR Valencene 1982 0.6
31 d-#E¥M%  d-Cadinene 2 020 1.0
32 5,7-22.3£-5,6-%% " JF-3-4  5,7-Diethyl-5, 6-decadien-3-yne 2 049 0.1
33 HEBELEEE  Hedycaryol 2 053 0.6
34 /NEI TG Fenchene 2 069 0.6
35 HrEE  Spathulenol 2 084 3.4
36 ATiEE Y  Caryophyllene oxide 2 090 7.3
37 ek ALY I Humulene oxide 11 2122 0.3
38 v y-Patchoulene 2137 0.8
- 10,10- 1 3-2, 6- 3 FREEXUERL 7. 2. 0] -5 i 2 5 v
’ 10,10-Dimethyl-2, 6-dimethylenebicyclo[ 7. 2. 0 Jundecan-5a-ol :
40 FAREE  Hinesol 2 158 0.8
41 FHERE  Torreyol 2 163 0.6
42 et EE  f-Eudesmol 2 170 2.1
43 5,10-+ bk —He-1-fiZ  5,10-Pentadecadiyn-1-ol 2 181 1.1
45 &2 o-Bisabolol 2 217 0.3
A7 2 EFLaE —f  Vellerdiol 2 295 0.2

Bt 91. 50

D PR #8HUH HP-5MS @A E UELERE R R 8 (G ~Cie) AZ .

Retention index is determined on a HP-5MS column by using the homologous series of n-alkanes (C5-Css) as a reference.
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waEY LA, EmR: 57X G
Ha, .' H-NMR(500 MHz, CDCl;)dppm: 5. 33 (1H,m,
H-5).4.97 (1H,s,H-12a),4. 85 (1H,s,H-12b), 2. 37
(1H,m,H-9),2. 33 (1H,m,H-7b),2. 23 (1H,m, H-
7a),2.11 (1H, m, H-1),2. 02 (1H, m, H-6b), 1. 94
(1H,m, H-6a),1. 72 (1H,m,H-2b),1. 69 (1H,m, H-
3b),1.65-1. 67 (2H,m,H-10),1. 64 (3H,s,15-CH3),
1. 60 (1H,m,H-3a),1. 52 (1H,m,H-2a),1. 02 (3H,
s,12-CH;), 1. 00 (3H, s, 13-CH;) ;" C-NMR (125

MHz, CDCl; ) dppm: 154. 74 (C-8),135. 58 (C-4),
124. 31 (G-5),111.67 (C-12),53.54 (C-1),48. 48 (C-
9),40. 33 (CG-10),39. 96 (CG-3),34. 79 (G7),33. 02
(C-11),30.09 (C-13),29. 36 (C-2),28. 38 (C-6),22. 66
(C14),16. 32 (C-15), $di 5 2w scikdioE —50,
YR EY 1 R AT .

L&Y 2. ¥ As . TR 43 128 Co Hig
O."H-NMR (500 MHz, CDCl;) dppm: 2. 03 (2H, t,
H-2),1. 68(2H, t, H6), 1. 52(4H,m, H-3,5), 1. 42
(1H,m,H-4),1. 25(6H,s,H-9,10),1. 07 (3H,s, H-
7);3C-NMR (125 MHz,CDCly) dppm: 73. 61 (C-8),
69. 77 (C-1),32.94 (G4),31.51 ((3,5),28.89 (G
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Fig. 1 The structure of the isolated components

in the essential oil
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B X AR B A S 2% 3 PR A8 5 LDs A 41, 75
pg/ 3k o AR AR A LR A AR REVE LE B 10
5% 2. 67 1 LI A ISR 1. 62 1. 2 A A 5 H At
ARG 2R LCso 13,12 mg/ L, fESr B
(1 2 ML E Y ST ARG A B B2 5
P MR (1.Cso =5. 18 mg/L) Xl 5 Y 1% BB 2 1 1
ST AR o UG IR IR 7 I e A i X A
R oA RS 2 R B AR
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Table 2 Contact and fumigant toxicity of the essential oil of Vitex negundo var. cannabifolia and its

isolated components against Lasioderma serricorne adults

FERI 5 ikl LDsof LCso  95% BAZIX [ R FRELR Iy
Toxicity Treatment LDso or LCsp 95% FL Slope#-SE 4
S bl 2
Cfi?;ct iﬂnﬁfﬁl{ff Vitex negundo var. cannabifolia oS ST S BLIEE0, 2131
toxicity 3 7474 p-Caryophyllene 41.75 38. 31~45. 59 5.61=40. 58 12.19
ks Eucalyptol 15. 58 12. 88~18. 02 3.87+0.55 15. 18
g HIAMHAE R Essential oil of Vitex negundo var. cannabi folia 13.12 10. 96~15. 38 3.77=%0. 42 18. 86
Fumigant g 474 3 Caryophyllene >175. 60 - - -
toxicity eyl Eucalyptol 5.18 4. 63~5.70 4. 8440. 59 16. 79

1) LDso B He 9506 B A5 X A1 25 e JE 08 e/ Sk s T2 1.Coo S 9506 ELAR IX [AIVR BE B0 4 me/ L.

Concentration for LDso and 95% fiducial limits of contact toxicity: pg/adult; Concentration for LCsy and 95% fiducial limits of fumigant

toxicity: mg/L.
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Fig (14, 4%0) FIZEE (13, 690) . K& 2 T A9 Hs T
FERIN N BT (24, 6%0) SRR (10, 0%0) FIAR A
THRSEER . 770 o R B AR B AS 5 &
MR R B TR (20, 2%0) L A-F3 R F iR
(21. 2%0) FIFEIORE (12, 8%0) . [A]— RAEHS 3 AL
FIG O AL AT RE AR U AR 6. PhE
W2 VT PG I R AR i 20 ol EE Al 5
AT M (39. 620), Ho vk b A% RS (23, 9%0) L e M

(12. 6 Y) FIZ R BRI (7. 0%0) BRI 0 58 Iy
S L7 R IR 4 AT AL 2E B AT Bl B AT I
(26. 3%0) KRS (11. 9%0) ke (7. 8%0) A - g
AW 6. 220) o 457 ML IR - % Ik R R 4y
X HEELA 6 B ) b SRR A  AH AR B 70 A
FAg . DA 25 3 0 R AN [ B 2 AN [] 7 b e
PRI 45 0 1) 22200 S & 25 e W IR, 3 A RE
5250 7= M S 38 BB B, 2464 B A
DA R AR IR 5 5 1 2 S A 0% DL I A ) AT 40 ok 45
S IAMRE SR B B — P AR AR L2

A AN TR 8 e FE 1% fl A% B 7 T P A A
HGE . F 75055 XF 9 Pk kG ke R Y
ARHGEMEIEAT TiHE . ZBUT B A E SRR
ST B B A B R R A B A A
R AE AT A B A R EZEE . L
LR E T I X4 Lizsea cubeba (Lour. ) Pers. ]
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FHE RIS P fd RS . LDso 27,33 e/ 3k
FARIGTE LCso Hy 22,97 mg/L. EFES 7R

F = H 5 (Alpinia blepharocalyx K. Schum. ).
BT (Zingiber purpureum Rosc. ) FIEE R (Amo-
mum tsao-ko Crevost et Lemaire) %J4H 25 H ) il 2% B
P LDso 40120 15. 02.16. 3 I 6. 14 pg/3k, B H
P LCso 4390 3. 83.9. 30 Al 8. 70 mg/L, T LTS
SEDTRLARGE TV A AU R A X A R R R U
P BRLTET B AR S 45 A Tt R B PR S S ik A O
LDs Ky 13. 8 pg/3k AT FEBUEZERE K 0 Al 5
HA B (LC;, =13. 83 mg/L) Hlfil 75 1 P4 (LDs, =
18. 74 pg/3k) o AWFFEEE A W HIR 448 S Jih %o
YA ik 7% R0 B 2 0 M G DA ) 3 M A X 8
55 AL AL IR0 A S i FH 240 R 20 FEA B
XF N4 /N R RA — e

L5 F TR AR SE LR i A ik i
HHA SEZE AN il A B O HLOH R Y B A 4 Fike
WA —E R AR HUET. AEIR H R 280 AR
GRS AR A fE /N IF BRI TER H A
E TR O] A E i T A SR LR - N S A |
TG HU BT IA A A5 88 LA AR DG 4 2% A T
PLHLA T Z A — A ISR
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