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Chemical composition and insecticidal activities of essential oils
extracted from Dendranthema lavandulifolium against
Lasioderma serricorne or Tribolium castaneum
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(College of Life Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract The chemical constituents and insecticidal activity of the essential oils from Dendranthema lavandulifo-
lium against two most common pests of grain storage Tribolium castaneum and Lasioderma serricorne were investi-
gated. The essential oil was extracted by steam distillation method and the compositions were analyzed by GC-MS.
Thirty-two compounds were identified and the main components were camphor (29.99%) , eucalyptol (16.87%) ,
B-phellandrene (4.63%), verbenol (4.41%) and f-terpineol (4.04%). The results of biological activity tests
showed that D. lavandulifolium essential oils exhibited both fumigation and contact toxicities against L. serri-
corne (LCs;,=28.67 mg/L and LDs, =24.09 pg/adult) and T. castaneum (LCs, =14.40 mg/L and LD;, =49.95 pg/
adult). Besides, the essential oils showed strong repellent activity against T. castaneum and no obvious repellent
effect against L. serricorne. This was the first report of the chemical composition and insecticidal activity of the
essential oils from the domestic D. lavandulifolium plant of the genus Dendranthema. The results indicated that
the essential oil of D. lavandulifolium had the potential to be developed as a natural insecticide or repellent for
the control of T. castaneum and L. serricorne.
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Table 2 Fumigant toxicity of Dendranthema lavandulifolium essential oils against Tribolium castaneum and

Lasioderma serricorne adults

i Qb3 LCs (95 % EAR X [H]) /mg « L RERERAER  FHEGS P

Insect Treatment LCs0 (95% FL) Slope=+SE Chi square  P-value
8 % Essential oil 28. 67(25. 85~31. 85) 3.22+0. 33 28.00 0,846
Tribolium castaneum  gu & Hydrogen phosphide 9. 23X 1073(7. 13X10~3~11. 37X107%)  2.1240.27 11.96  0.971
HRAUA s 5 73l Essential ol 14. 40(11. 39~17. 82) 3.58=0. 36 28. 00 0. 310
Lasioderma serricorne g Meghyl hromide 1. 75(1. 29~4. 87) 2. 04220, 23 11,47 0.930

1) WAL AN REI5 g ] T B AL A I T SCHRCLS — 140 WY RSk I T30k L9 .

Hydrogen phosphide and methyl bromide are positive controls. Data of hydrogen phosphide is from the literature [ 13 - 14]. Data of methyl

bromide is from the literature [9].
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Table 3 Contact toxicity of Dendranthema lavandulifolium essential oils against Tribolium castaneum and

Lasioderma serricorne adults

El Ab B LDso (95 % BIFXIAD /pg « k71 AR EFRER RHEGH P {H

Insect Treatment LDs0(95% FL) Slope+SE Chi square P-value
R H ¥ 27 Essential ol 24.09(22. 37~26. 06) 2.58=+0. 31 23. 00 0. 994
ISR ORI W 13508 Pyrethrin 0. 24(0. 16~0. 35) 1. 3120, 20 17. 36 0.916
IAUA s %M Essential oil 49. 95(45. 01~55. 44) 4.16+0. 39 23. 00 0. 989
Lasioderma servicorne  po gy e Pyrethrin 0. 26(0. 22~0. 30) 3.3420. 32 13.11 0. 925

1) R HUBG TR A BT I B R 3G R A IR T SCHik[13 - 141,

Pyrethrin is positive control. Data of pyrethrin is from the literature [13 - 14].
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Fig. 2 Repellent activity of the essential oil of Dendranthema lavandulifolium and DEET against

Lasioderma serricorne at 2 h (a) and 4 h (b) after exposure
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Fig. 3 Repellent activity of the essential oil of Dendranthema lavandulifolium and DEET against

Tribolium castaneum at 2 h (a) and 4 h (b) after exposure
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