Chinese Journal of Applied Entomology 2014, 51(5): 1327-1335. DOI: 10.7679/j.issn.2095-1353.2014.157

ERM SR ERIR R RS EER"

FEw DT OB T AR 2

1. 638000 2. 650224

# E [B#] Kallima inachus(Boisduval)
[53%]
6 GC/MS 5

[ER] 05%
a- P>0.05 P<0.05
P<0.05 P>0.05
a- [%it]

XA

The attractiveness of volatile compounds to foraging
Kallima inachus (Boisduval)
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Abstract [Objectives] To determine the key compounds that attract foraging Kallima inachus (Boisduval) to fruits.
[Methods] The dynamic headspace adsorption method was used to collect volatile compounds from six different rotting
fruits (pear, apple, banana, watermelon, orange, and persimmon) which were then analyzed by auto thermal-desorption gas
chromatography/mass spectrometry. The five volatile compounds found in the six fruits, as well as two others found in other
fermented foods by previous studies, were selected to test the feeding responses of naive adults to each compound relative to
ethanol and deionized water. [Results] All the test compounds were attractive to adults at a dose of 0.5%. There was no
significant difference in the attractiveness of ethyl acetate, butanone, a-pinene and ethanol (P>0.05) but all of these
compounds were significantly more attractive than deionized water (P<0.05). 3-methyl-1-butanol, 3-methyl-1-butanoacetate
and acetic acid were not significantly more attractive than deionized water (P>0.05) and were much less attractive than ethanol
(P<0.05). Ethanol was the most attractive the substance tested except ethyl acetate. [Conclusion] The results show that
ethanol plays a crucial role in the foraging of adult K. inachus but also that foraging adults are attracted by a variety of
chemical signals. These results provide a basis for developing methods to control K. inachus.
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Table 1 The list of test chemicals used in behavior experiments
Reagent Manufacturer Contents %
Ethyl acetate > 99.5
Isobutyl acetate 99.0-100.5
o- o-pinene > 98.0
3-methyl-1-butanol = 98.5
Butanone > 99.5
Ethanol = 99.7
Acetic acid > 99.5
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Table 2 Chemical components of six kinds of fermented fruits and their relative contents (%)
Coumpound Banana  Apple Orange  Persimmon  Pears Watermelon
Aliphatic
Esters
Isobutyl acetate 9.35 0.87 ND 0.92 ND 6.43
Ethyl acetate ND 33.58 2.81 ND 31.01 37.48
3-methyl-1-butanoacetate 15.66 ND ND 5.74 1.19 7.17
-3- 3-methylbutyl butyrate 10.64 0.29 ND 0.42 ND 2.76
Sec-pentyl acetate 5.97 ND ND 0.69 ND 2.62
Ethyl hexanoate 0.06 0.93 ND ND 4.51 ND
Isobutyl butyrate 5.25 ND ND 0.46 ND 1.59
Ethyl butyrate 3.99 4.44 ND ND 291 ND
Butyl acetate 2.04 1.49 ND ND ND ND
Hexanyl acetate ND 0.54 ND ND 0.30 ND
Butyl butyrate 1.63 0.65 ND ND ND ND
-1- 1-methylbutyl butyrate 1.97 ND ND ND ND 0.36
3-methylbutyl 2-methylbutanoate 0.94 0.87 ND ND ND ND
2- Ethyl 2-methylbutyrate ND 7.71 ND ND 1.28 ND
Amyl acetate ND 0.16 ND ND ND ND
Methyl acetate ND ND 1.59 ND ND ND
-4- -2- 4-methyl-2-pentyl acetate 0.14 ND ND ND ND ND
-2- 2-heptylacetate 2.53 ND ND ND ND ND
Pentyl pentanoate 6.19 ND ND ND ND ND
-2- I-methylbutyl acetate 0.14 ND ND ND ND ND
-3- -1- Isopentyl formate 0.34 ND ND ND ND ND
-2- 2-methylbutyl hexanoate 0.34 ND ND ND ND ND
1-hexyl butyrate 0.12 ND ND ND ND ND
-1- 1-methylhexyl butyrate 0.50 ND ND ND ND ND
3- Ethyl isovalerate 0.66 ND ND ND ND ND
Hexyl isovalerate 0.16 ND ND ND ND ND
3- 2-methylbutyl butanoate 0.62 ND ND ND ND ND
i-methylpropyl 3-methylbutanoate 156 ND ND ND ND ND
i-methyl-l-propyl 2-methylbutyrate 041 ND ND ND ND ND
Amyl isobutyrate 0.04 ND ND ND ND ND
Isopentyl isobutyrate 1.17 ND ND ND ND ND
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43R 2 (Table 2 continued )

Coumpound Banana  Apple Orange  Persimmon  Pears Watermelon
Isobutyl isobutyrate 0.34 ND ND ND ND ND
-2- -1- 2-methyl-1-butyl acetate ND 5.32 ND ND ND ND
Isopentyl hexanoate ND 0.24 ND ND ND ND
Butyl hexanoate ND 1.09 ND ND ND ND
Propyl hexanoate ND 0.82 ND ND ND ND
Propyl butyrate ND 1.37 ND ND ND ND
Butyl propionate ND 0.23 ND ND ND ND
Propyl propionate ND 0.26 ND ND ND ND
Iso-Pentyl propionate ND 0.58 ND ND ND ND
2- 2-methyl-1-butylbutanoate ND 3.00 ND ND ND ND
2- Butyl 2-methyl-butyrate ND 1.22 ND ND ND ND
2- Hexyl 2-methylbutyrate ND 0.68 ND ND ND ND
2-butylnitrite ND ND ND 0.29 ND ND
Ethyl caprylate ND ND ND ND 0.97 ND
Ethyl tiglate ND ND ND ND 0.43 ND
Methyl hexanoate ND ND ND ND 0.27 ND
Ethyl heptanoate ND ND ND ND 0.26 ND
Ethyl benzoate ND ND ND ND 0.28 ND
3- -3-
3-methylbutyl 3-methylbutyrate ND ND ND ND ND 097
Alkanols
3-methyl-1-butanol 6.31 ND ND 5.37 2.32 1.89
2- 2-pentanol 3.94 ND ND ND ND ND
2- 2-heptanol 0.36 ND ND ND ND ND
2- -1- 2-methyl-1-butanol ND 2.47 ND ND ND ND
1- 1-Hexanol ND ND ND ND ND 3.25
(2)-3- -1-  (2)-3-nonen-1-ol ND ND ND ND ND 1.64
1- 1-nonanol ND ND ND ND ND 0.90
1- 1-octanol ND ND ND ND ND 0.50
Ketones
2- 2-pentanone 4.12 1.60 ND ND ND 1.63
2- 2-heptanone 0.48 ND ND ND ND ND
1- -2- 1-nitro-2-propanone ND 0.18 ND ND ND ND
6- -5- -2-  6-methyl-5-hepten-2-one ND ND 0.31 0.28 0.13 0.78
Aldehydes
Nonanal ND ND ND 0.95 0.96 1.83
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#53% 2 (Table 2 continued )
Coumpound .
Banana  Apple Orange Persimmon Pears Watermelon
Decanal ND ND ND 0.72 1.29 1.77
Octanal ND ND ND 0.45 0.36 0.85
Heptaldehyde ND ND ND 0.17 ND ND
3- 3-methylpentanal ND ND ND ND ND 2.47
Keto-alcohol
3- -2- 3-hydroxy-2-butanone ND ND ND 14.03 ND ND
Acids
3- -4-
. ND ND ND 49.36 ND ND
3-methyl-4-oxopentanoic acid
Hydrocarbons
Nonane ND ND ND ND 0.44 ND
1- 1-Nonene ND ND ND ND 0.24 ND
Terpenoids
Limonene ND 0.29 85.91 1.56 0.43 0.85
o- o-pinene ND 0.17 0.47 0.13 0.27 0.96
B~ PB-pinene ND ND 0.63 ND ND ND
o- o-farnesene ND 0.45 ND ND 1.32 ND
p- [-myrcene ND ND 4.16 ND ND ND
3- 3-carene ND ND 0.69 ND ND ND
4- 4-carene ND ND 0.52 ND ND ND
- 4 _ )-1.4- ND ND 0.36 ND ND ND
p-mentha-1,4-diene
Aromatics
ND ND 0.82 ND ND ND
1-methyl-4-(1-methylethenyl)-benzene
ND Not detected.
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Fig.1 The feeding responses of Kallima inachus to different compound vs. ethnol and deionized water

SNK

P<0.05

Histograms with different letters indicate significant difference by the SNK test (P<0.05).
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