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Bioactivity of Essential oils from 4 Plants on Oryzaephilus surinamensis
During Storage Period of Lonicera japonica Thunb.

XIANG Yu-yong® ,HUANG An-di,DAI Rong-tao
School of Biology and Food Engineering ,Chuzhou University , Chuzhou 239000 , China

Abstract : Bioactivity of essential oils from Allium sativum L, Zingiber officinale Roscoe , Zanthoxylum bungeanum Maxim
and [llicium verum Hook on Oryzaephilus surinamensis was tested in the laboratory by sensitive layer method with filter
paper and fumigation method with wild-mouth bottle. The results showed that essential oils from 4 plants had a certain re-
pellent activity and fumigant activity on adults of O. surinamensis. The average repellent rate was 70. 71% ,60. 64% ,
53.78% and 66.33% ,respectively. The average corrected mortality was 60.47% ,51.71% ,47.01% and 56.28% ,re-
spectively. The difference between them reached significant level. The repellent activity on O. surinamensis was related
positively with dosages and treatment time it would reduce with the dropping of dosages and the extending of treatment
time. But the interaction of dosages and treatment time did not affect the repellent activity, significantly. The fumigant ac-
tivity was related positively with dosages , treatment time and their interaction , it would reduce with the dropping of dosa-
ges,but increase with the extending of treatment time. Further toxicity analysis showed that toxicity of essential oils from
A. sativum was the strongest with LCy, value of 6. 01 pL/L after 12 h. The toxicity of essential oils from 4 plants in-
creased significantly with the extending of time. This suggested that essential oils from 4 plants had a certain bioactivity
on adults of O. surinamensis ,and had the potential to be exploited as new nuisanceless pesticides.
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Table 2 Repellent activity of essential oils from 4 plants on O. surinamensis
Kb e i 3K iR Repellent rate (% ) I, X
Essential oils Dosages (pL/L) 12 h 2 h 36 h 48 h A
Kiir Garlic 20 97.20 90.36 72.77 61.75 322.08 80.52
10 91.65 85.72 67.31 54.89 299.57 74.89
5 87.52 80.37 63.68 51.24 282.81 70.70
2.5 82.73 76.26 60.12 44.69 263.80 65.95
1.25 79.15 71.78 56.51 38.48 245.92 61.48
Ty 438.25 404.49 320.39 251.05 T=1414.18
; 87.65 80.90 64.08 50.21 X =70.71
H: 22 Ginger 20 92.38 83.82 64.17 49.41 289.78 72.45
10 86.34 77.68 58.43 42.85 265.30 66.33
5 81.75 70.49 52.83 36.36 241.43 60.36
2.5 75.32 65.84 45.68 32.28 219.12 54.78
1.25 70.17 60.46 38.95 27.45 197.03 49.26
Ty 405.96 358.29 260. 06 188.35 T=1212.66
vy 81.19 71.66 52.01 37.67 X =60. 64
AEHL Wild pepper 20 89.86 79.87 59.91 41.80 271.44 67.86
10 82.34 73.65 53.38 34.32 243.69 60.92
5 75.16 65.89 46.25 26.87 214.17 53.54
2.5 68.36 59.68 38.89 20.53 187. 46 46.87
1.25 60.31 52.43 32.67 13.35 158.76 39.69
Ty 376.03 331.52 231.10 136.87 T =1075.52
Xy 75.21 66.30 46.22 27.34 X =53.78
ST 7 Star anise 20 94.20 86.76 68.07 54.72 303.75 75.94
10 90.53 82.32 63.64 49.35 285.84 71.46
5 85.21 76.37 60.12 45.57 267.27 66. 82
2.5 80.16 70. 64 54.38 40.23 245.41 61.35
1.25 74.67 64.53 50.25 34.87 224.32 56.08
Ty 424.77 380.62 296.46 224.74 T =1326.59
X 84.95 76.12 59.29 44.95 X =66.33
®3 A TEYBHXESSRIKEEETESN
Table 3 Analysis of variance on repellent activity of essential oils from 4 plants on O. surinamensis
i ey s ‘
of variance
K Garlic SSy 12824.89 3 4274.96 690.78 0.00
SSg 2658.96 4 664.74 107. 41 0.00
SS, * SS, 55.08 12 4.59 0.74 0.70
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SSe 247.55 40 6.19
SS, 15786. 48 59
% Ginger SS, 17187.66 3 5729.22 912.67 0.00
SS, 4027.89 4 1006.97 160.41 0.00
SS, * SSy 31.11 12 2.59 0.41 0.95
SSe 251.10 40 6.28
SS; 21497.76 59
FEH Wild pepper SS, 20555. 32 3 6851.77 1245.77 0.00
SS, 5947.96 4 1486.99 270.36 0.00
SS, * SS,, 7.25 12 0.60 0.11 1.00
SSe 220.00 40 5.5
SS; 26730.53 59
J\SATHI A Star anise SS, 14241.21 3 4747.07 1073.70 0.00
SS, 2984.67 4 746.17 168.77 0.00
SS, *SSy 24.81 12 2.07 0.47 0.92
SSe 176.85 40 4.42
SS; 17427.53 59

x4 4 MEYREHENES SN REEE LR T ES T

Table 4  Analysis of variance on comparison of repellent activity of essential oils from 4 plants on O. surinamensis

41[7] Between Groups 483.11 3 161.04 8.90 0. 006
41 P4 Within Groups 144.76 8 18.10
SR Total 627.87 11
REATG , X4l A i B e ) SR ZE G PE B MR, 7E 1,25 7)), K3 P =0.005 <0.05, BEH1IX 4 o A il s

pL/L e BT A 9K R A %, 4 Bl R 35, 15%
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67.96% , 435 FF+T 21.24% 26.36% .26.53% F
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Table 5 Fumigant activity of essential oils from 4 plants on O. surinamensis
M e 3K 38K Repellent rate (% ) I, X
Essential oils Dosages (/L) 12 h 2 h 36 h 48 h A
K Garlic 20 70. 15 83.92 95.23 97.95 347.25 86. 81
10 59.32 70. 56 80.73 87. 67 298. 28 74.57
5 47.87 57.34 65.61 73.78 244. 60 61. 15
2.5 38.45 43.67 45.36 51.25 178.73 44.68
1.25 30. 37 32.34 36.21 41. 68 140. 60 35.15
Ty 246. 16 287.83 323.14 352.33 T =1209. 46
%y 49.23 57.57 64. 63 70. 47 X =60. 47
H: 2% Ginger 20 58.49 73. 66 90. 22 94. 82 317.19 79. 30
10 46. 83 61.45 72.38 81.72 262. 38 65. 60
5 34.76 48.79 55.26 60. 63 199. 44 49. 86
2.5 25. 64 34.53 37.45 47.65 145.27 36.32
1.25 20. 87 25.79 29. 64 33.57 109. 87 27.47
Ty 186. 59 244.22 284.95 318.39 T =1034.15
Xy 37.32 48. 84 56.99 63. 68 X =51.71
A Wild pepper 20 51.32 69. 23 88. 46 92.33 301. 34 75.34
10 42.81 52.86 70. 31 77.52 243.50 60. 88
5 32.57 40. 35 48.62 54.74 176.28 44.07
2.5 21.89 30. 17 34.25 40. 63 126. 94 31.74
1.25 14.92 20. 36 25.84 30. 94 92. 06 23.02
Ty 163. 51 212.97 267. 48 296. 16 T =940. 12
g 32.70 42.59 53.50 59.23 X =47.01
NSl 7 Star anise 20 64.91 79.16 92.31 96. 54 332.92 83.23
10 49. 68 66. 83 76.71 85.72 278.94 69. 74
5 38.93 53.57 60. 49 71.44 224.43 56. 11
2.5 31. 64 40. 83 42.75 48.78 164. 00 41. 00
1.25 25.72 29.56 32.62 37.34 125.24 31.31
Ty 210. 88 269. 95 304. 88 339. 82 T=1125.53
g 42.18 53.99 60. 98 67.96 X =56.28
RO6 AMBEYRBMNESENERERATESN
Table 6 Analysis of variance on fumigant activity of essential oils from 4 plants on O. surinamensis
g 3l
Bl al Someome oF s J sie
Kii Garlic SS, 3779.02 3 1259. 67 166. 65 0. 00
SSg 21402. 57 4 5350. 64 707. 87 0. 00
SS, # SSy 623. 04 12 51.92 6. 87 0. 00
SSe 302. 35 40 7.56
SS, 26106. 98 59
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H:3 Ginger SS, 5796. 83 3 1932.28 187. 37 0. 00
SS, 21382.97 4 5345.74 518.36 0. 00
SS, * SSy 832.76 12 69. 40 6.73 0. 00
SSe 412. 51 40 10. 31
S, 28425. 06 59
AEH Wild pepper SS, 6234. 98 3 2078. 33 243.98 0. 00
SSp 21747.28 4 5436. 82 638.25 0. 00
SS, * SSy 1086. 73 12 90. 56 10. 63 0. 00
SSe 340.73 40 8.52
SSy 29409. 72 59
J\SATH A Star anise SS, 5441.03 3 1813. 68 271.79 0. 00
SS, 21172. 18 4 5293.05 793. 19 0. 00
SS, *SSy 877. 02 12 73. 09 10. 95 0. 00
SSe 266. 93 40 6. 67
S, 27757. 16 59

RT AMEYBSRNESENEZRFEILRNFTEST

Table 7 Analysis of variance on comparison of fumigant activity of essential oils from 4 plants on O. surinamensts

Sourzgffﬂi:fance S DF MS F Sig.
[ ] Between Groups 303. 28 3 101. 09 9.78 0. 005
#H P Within Groups 82. 81 8 10. 35
S Total 386. 09 11

x8 4 MEYMBHNBERENERZSS

Table 8 Fumigant toxicities of essential oils from 4 plants on O. surinamensis

f— 4b R 6] A LCso 2. 95% Bf IR LIES S . b
Essential oils Treatment Regresgun .L(f50 a.nd confidence L?}T(?lallon Chi-square (X) Standard
time (h) equation limit of 95% (pl/L) coefficient (r) error
K Garlic 12 y=1.29x+3.99 6.01(4.46 ~8.08) 0.94 5.23 0.07
24 y=1.46x +4.08 4.30(3.30 ~5.61) 0.99 0. 06 0. 06
36 y=1.84x+4.02 3.42(2.73 ~4.28) 0.99 1.59 0. 05
48 y=1.58x+4.38 2.47(1.86 ~3.29) 0.96 3.10 0. 06
H: 2% Ginger 12 y=1.05x+3.80 13.94(8.43 ~23.05) 0.99 0.13 0.11
24 y=1.14x+4.15 5.58(4.01 ~7.77) 0.99 0.21 0.07
36 y=2.00x +3.76 4.16(3.39 ~5.10) 0.99 0.26 0. 05
48 y=1.69x +4.16 3.12(2.43 ~4.01) 0.97 4.79 0. 06
e Wild pepper 12 y=0.95x +3.81 18.09(9. 61 ~34.06) 0.99 0.03 0.14
24 y=1.54x+3.52 9.12(6.86 ~12.13) 0.99 0.76 0. 06
36 y=2.12x+3.32 6.17(5.07 ~7.52) 0.99 2.76 0. 04
48 y=1.84x+3.85 4.21(3.39 ~5.24) 0.99 2.10 0. 08
J\SfiT # Star anise 12 y=0.87x+4.11 10.47(6.21 ~17.65) 0.97 1.10 0.12
24 y=1.24x+4.14 4.88(3.61 ~6.61) 0.99 0.39 0.07
36 y=1.63x+4.04 3.90(3.06 ~4.98) 0.97 2.97 0. 05
48 y=1.61x+4.28 2.81(2.15~3.67) 0.98 1.73 0. 06
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