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Insecticidal activities of the essential oil from Alpinia zerumbet leaves
against Tribolium castaneum in storage

Zhu Xiangke', Guo Shanshan®, Zhang Zhe?, Chen Zhenyang”, Zhou Yuxin', Du Shushan’

(1. Pharmaceutical College of Henan University, Kaifeng 475001, China; 2. Beijing Key Laboratory of
Traditional Chinese Medicine Protection and Utilization , Beijing Normal University, Beijing 100875, China)

Abstract In order to find and develop new botanical pesticides against storage pests, components of the essential
oil from Alpinia zerumbet were identified by GC-MS and their bioactivities against Tribolium castaneum in storage
were investigated. A total of 31 components of the oil were identified and the main components in the oil were
found to be o-cymene (14.86%) and eucalyptol (8.44%), followed by linalool(8. 28%), caryophyllene oxide
(7.62%), limonene (7.29%), camphene (7.23%), a-pinene (6.40%) and l-camphor (6.20%). Bioactivity as-
say indicated that the essential oil possessed strong contact toxicity against T'. castaneum adults with LD;, value of
6.59 prg/adult and fumigant toxicity with LCs, value of 5.19 mg/L, respectively. Camphene, limonene and euca-
lyptol also possessed strong contact toxicity against T'. castaneum with LDs, values of 5.13, 14.97 and 18. 83 pg/
adult, respectively. Moreover, camphene exhibited stronger fumigant toxicity with LCs, values of 4. 10 mg/L.
The results indicate that the essential oil from A. zerumbet and the six isolated compounds has potential to be de-
veloped into a natural insecticide/fumigant for T. castaneum control.
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Fig.1 GC/MS chromatogram plot of the essential oil

from Alpinia zerumbet leaves
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Table 1 Chemical composition of the essential oil from Alpinia zerumbet leaves

75 £ B4 B 1] /min A2 By 43 FX AR R/ Y
No. Retention time Compound Formula Relative content

1 6. 87 =W tricyclene CioHig 0. 16

2 6. 99 3-EEMAME 3-thujene CioHis 0. 28

3 7.23 oYM a-pinene CioHig 6. 40

4 7. 80 M camphene CioHis 7.23

5 9.15 B-UEN B-pinene CioHig 2. 81

6 9. 48 S terpinolene CioHis 0. 28

7 9.81 3-EE )% 3-carene CioHis 0. 25

8 10. 36 SB< Ak 12 o-cymene CioHis 14. 86

9 10. 53 K% limonene CioHig 7.29

10 10. 57 B/KFrd Bphellandrene CioHis 3.99

11 10. 62 Tk eucalyptol C1oHisO 8. 44

12 11.51 i i M7 terpinene CioHyg 0. 22

13 12. 90 F5 g linalool CioHisO 8. 28

14 14. 41 ZE RSN L-camphor CioH150 6. 20

15 14. 67 KA 84 camphene hydrate CioHi50 0. 30
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43R 1 Table 1(Continued)

75 £ B B [i] /min (=3 Wi Uiy ML/ %
No. Retention time Compound Formula Relative content

16 15. 20 X borneol CioHisO 4.11

17 15. 47 4T i 4-terpineol CioH1s0 1. 68

18 15. 64 [& i cryptone CoH1,0 1. 89

19 15. 91 a A HEE a-terpineol CioHisO 1. 60

20 16. 15 SR BEFRIATE cis-sabinyl acetate Ci2Hi50O2 0. 22

21 17. 28 TR ER benzylacetone CioH120 0.97

22 18. 35 JK Hi S phellandral CioH1;50 0. 74

23 18. 92 FHH-By carvacrol CioH1, O 1. 74

24 22. 30 L7 # caryophyllene Ci5Hyy 3. 89

25 23.22 B humulene CisHou 0.73

26 24. 65 g AN g-cadinene Ci5 Hay 0.73

27 25.77 ¥ A6 AU nerolidol Ci5H260 2.42

28 26. 33 A 710 caryophyllene oxide Ci5s Hat O 7.62

29 26. 98 AR ALIEIRRS humulene oxide 11 Ci5Hz O 0.78

30 27. 47 Wi machilol Ci5Has 0O 0.72

31 28.01 BHEN T 3 eudesmol Ci5Hy O 2. 69

it Total 99. 52

AP 1R 1 AR A I M R T BR (T, 2300) JRMR (6. 4090) VAR (6. 2004)
R 31 MEA Y& R BRI 99.52%, F 2.2 EAmmRXEUHRERSHE

B Y M ABAAEIE (14, 86 %0) HKeiiihs (8. 44%) ik e 11 22 4 S S A LA G AR 4EL A S 1 i
MEL(8. 28 %0) KM (7. 2990) VAL A AT I (7. 62%0) . RAGPEFZEZRFEPEWNSR 2 PR .
%2 #MLEMESMREEESMFRUBSEMNMENBES K

Table 2 Contact toxicity and fumigant toxicity of the essential oil from Alpinia zerumbet leaves and its

constituents against Tribolium castaneum adults

EFT ) e,  OAEGKE  RELEER Rl
Action mode Compound 95%FL Slope®SE 1
i A% 411132145 % i Essential oil of A. zerumbet 6.59 5.89~7. 39 0. 38+0. 06 6. 06
RS i B cucalyptol 18. 83 17. 13~20. 69 4. 86£0. 50 16. 56
F54ERE linalool 37.27 31. 92~42. 30 3.3540. 43 13.57
FriE M limonene 14. 97 12. 88~17. 04 3.33£0. 42 20. 01
%M camphene 5.13 4.32~5.91 2.76=+0. 38 16. 82
aVERE a-pinene 22.47 17.61~26. 63 1. 82+0. 30 17.12
JEWEREN L-camphor 51. 24 50. 49~57. 23 3.8140. 37 17.13
35 & pyrethrins 0. 26 0. 22~0. 30 — 13. 11
EE Ha 11125145 %3 Essential oil of A. zerumbet 5.19 4.38~5.97 0. 3340. 05 9.93
Fumigent toxicity s o calyprol 5. 47 4.73~6.17 3. 970, 47 25. 30
F54ERE linalool 12.72 11. 58~13. 94 5.0740. 52 18. 40
FPBERs limonene 14. 97 12. 88~17. 04 3.33240. 42 20. 01
i camphene 4.10 3.55~4. 68 3.5140. 47 14.02
VM a-pinene 12.15 10. 85~13. 50 3.130. 38 16. 51

ZEiERERK L-camphor _ _ - -
VR H & methyl bromide — _ _ o
1) LDso JeH: 9596 £ IX 1) fih 2% M E B N g/ Sk s TEZE LCso S L 9590 B 175 X 0] Mk E B0 o0 mg/ L. BRI Z BRI T SCik[25]; b
FY AR IR F SCiik[ 26 .

Concentration unit for LDso and 95% fiducial limits of contact toxicity: ug/adult; Concentration unit for LCso and 95% fiducial limits of fu-

migant toxicity: mg/L. Data of pyrethrins from the literature [25]; Data of methyl bromide from the literature [26].
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