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Effects of Asarum Essential Oils on Protection/Detoxification

Enzyme Activities of Two Agricultural Pest Insects
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Abstract: To evaluate the insecticidal potential and mechanism of asarum essential oils, the effects
of three kinds of asarum essential oils extracted by different methods on protection/detoxification
enzyme activities of Asian corn borer[ Ostrinia furnacalis (Guenee) ] and army worm[ Mythimna
seperata (Walker) ] were studied. The three asarum essential oils were as follows:essential oil X1
was extracted by steam distillation method, essential oil X3 was extracted by supercritical CO, ex-

traction method,and essential oil X5 was a product obtained by refining X3 through a silica gel
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column chromatography. X1 was sprayed on the corn sprout,according to a dose of 1 000 mg/L.
X3 and X5 were separately added to the corn borer artificial feed,according to a dose of 0. 5 mg/g.
The experiment tested the response of Asian corn borer larvae fed on artificial diet containing X3
or X5, and response of army worm larvae fed on tender corn shoots containing X1. In control
group,asarum essential oil was not added. The results showed that, under the set experimental
concentrations,essential oils X1 and X3 inhibited the activities of three protective enzymes (su-
peroxide dismutase,SOD; catalase, CAT; peroxidase, POD) of the test insects; X5 showed cer-
tain inhibitory effect on POD activity of the test insects, but exhibited an activation effect on SOD
and CAT. Asarum essential oils showed some activation effect on carboxylesterase (CarE), acid
phosphatase (ApE) and glutathione S-transferase (GST), but the degree of activation effect re-
duced over time, meanwhile alkaline phosphatase(ALP) activity significantly increased early.then
significantly reduced, which demonstrated that insects firstly increased their detoxification ability
under excessive exogenous compound, and then the detoxification capacity would decrease with
the accumulation of toxic substances. The insecticidal effect of asarum essential oils may be
achieved by inhibiting the insects’ protective enzymes.

Key words: asarum essential oils; agricultural pest insects; superoxide dismutase (SOD); cata-

lase (CAT); peroxidase (POD); protection enzyme; detoxification enzyme
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1 SOD
3d 5d
/(U/mg) CK+/% /(U/mg) CK+/%
CK 6.949 4£0.002 la 7.057 9£0.001 7a
X1 5.806 8=£0. 004 5b —16. 44 4,238 84+0.009 7b —39.94
CK 2.407 940. 011 0b 2.395 240. 009 5b
X3 1.644 6£0.002 Oc —31.70 1.364 9£0. 007 Oc —43.02
X5 3.153 840.011 5a 30.98 5.167 4+0.001 5a 115. 74
(P<0.05),
2 CAT CAT , 3d
. X1 CAT 0 87%, 5d 23 88% (P<CQ 05),
(P<<Q 05), 3d X5 CAT ,
23 4%, 5 28 19%, X3 3d 6 97%, 5d 2 35%.,
2 CAT
3d 5d
/(U/mg) CK+/% /(U/mg) CK+/%
CK 3.175 240. 004 2b 3.652 840.003 5a
X1 3.919 440. 006 5a 23. 44 2.623 040.001 5b —28.19
CK 2.024 040.002 1b 2.496 240. 003 la
X3 2.006 3+0.007 5b —0.87 1..900 040. 005 5b —23.88
X5 2.165 0£0. 008 2a 6.97 2.554 940.008 2a 2.35
3 POD (P<<Q 05);X3 POD
, 3d a79%, 54d 7. 03%
X1 POD 3d (P<<Q 05);X5 POD
15 0424 (P<<Q 05), 5d 16 29%  3d 300%, 5d 5 52%.
3 POD
3d 5d
/(U/mg) CK+/% /(U/mg) CK+/%
CK 15.181 2+0.019 Oa 16.572 3+0.020 5a
X1 12.897 640.001 2b —15.04 13.873 140.017 2b —16.29
CK 9.253 540.013 0a 10.997 240. 002 5a
X3 9.180 34+0.013 5a —0.79 10. 224 440. 000 5b —7.03
X5 8.975 740. 001 Oa —3.00 10. 390 540. 004 Oab —5.52
2.2 5d, 3 61% ;X3
4 , , 11 02%(P<C0. 05), 5d
CarE , 7. 57% (P<<0. 05) ;X5
. X1 3d  3d 5d 5. 60%0.3. 89%,
, CarE 4. 08% , 0. 05 .
4 CarE
3d 5d
/[mmol/(mg * min) ] CK=+/% /[ mmol/(mg * min) ] CKE/%
CK 0.273 240. 011 0Oa 0.310 240. 001 5a
X1 0.284 440. 000 6a 4.08 0.321 440. 005 0a 3.61
CK 0.276 84+0.001 5b 0.375 340.004 2b
X3 0.307 340.007 2a 11.02 0.403 740. 004 6a 7.57
X5 0.292 340.016 6ab 5. 60 0.389 94-0. 014 4ab 3. 89
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3d 5d
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3d 5d
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