2022 44 (3):

679 — 668

Journal of Environmental Entomology

http:  //hjkexb. alljournals. net
doi: 10.3969/j. issn. 1674 - 0858. 2022. 03. 19

J. 2022 44 (3):
679 - 688.
( 650224)
N o Papilio memnon
GC-MS ( - )
12 N N o 14 16
14 2- (1 59.88% 2 77.99%) 2- ( 14.47% 8.42%)
o 24 21 20 2-
(1 53.75% 39.62%) 2- ( 9.36% 11.04%) 1- (
10. 46% D 21.13%) o 4 (1- N - d- N )
Lo ). :
2- . 2= 1- 1- . N 4-
. B- .
1 Q968. 1; $433 A 1674 - 0858 (2022) 03 -0679 - 10

Study of the dynamic changes of main volatile components from the

adults of Papilio memnon

LIU Jie LI MingTao CHEN Shun-An YAO Jun SHI Lei" CHEN Xiao-Ming ( Key Laboratory of
Cultivating and Utilization of Resources Insects of State Forestry Administration Institute of Highland
Forest Science Chinese Academy of Forestry Kunming 650224 China)

Abstract: Compounds acts as an information carrier in insects in interspecific recognition as well as
reproduction of butterfly. We analyzed the volatile compounds and their variation characteristics from the
eclosion adults of male and female of P. memnon at different times and summarized the change rules.
The aims of paper were to study of the change rule of main volatile components from the adults of P.
memnon our results could provide basis for further research of the role of volatiles in the courtship
process as components of olfactory signals. Volatiles of male and female adults of P. memnon were
collected by SPEM method respectively and then identified and compared with GC-MS technology. The
alkenes aromatic

results showed that 12 kinds of volatile compounds including alkanes alkynes
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alcohols aldehydes esters and acids were detected after the eclosion of the adults among which
3 kinds chemicals ( aromatic esters acids) were found after the eclosion. There were 14 kinds and
16 kinds volatiles were detected before mating in females and males butterflies respectively and
14 kinds of the same volatiles the relative contents of ( E) 2-octenal ( females 59.88%  males
77.99%) with methacryl alcohol ( females 14.47% males 8.42%) were higher. There were 24 kinds
and 21 kinds volatiles were detected before mating during the mating period in females and males
butterflies respectively and 20 kinds of the same volatiles. There were 3 kinds of advanced volatile
compounds during the mating period ( E) 2-octenal ( females 53.75% males 39.62%) methacryl
alcohol ( females 9.36% males 11.04%) 1-eicosanol ( females 10. 46% males 21. 13%) . 4 kinds of
unique volatile compounds ( 1-indanone 2-ethylcaproic acid phenylpropyne perillaldehyde) of adult
females 1 kind of unique volatile compounds ( B-earyophyllene) to adult males. However neither the
advanced volatile compounds nor the unique volatile compounds were detected after mating. We
concluded that methacryl alcohol (2e) 2-octenal 1-eicosanol were used for conspecific identification of
P. memnon and the unique volatile compounds of 1-indanone 2-ethylcaproic acid phenylpropyne
perillaldehyde and B-caryophyllene might play an important role in enhance male and female individual
recognition or mutual attraction during mating.

Key words: Papilio memnon; adults; mating; volatile compounds; the dynamic changes
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Table 1 Relative contents of volatile compounds at different times after eclosion in the adults of Papilio memnon

( %) Contents

( 1d) ( 3 d) After mating
Compounds Before mating During mating
(1 d after eclosion) (3 d after eclosion) 1d 34d
? 3 ? 3 ? 3 ? 3
Methacryl alcohol 14. 47 8.42 9.36 11. 04 - - - -
1-Tridecanol - 0. 10 - - - - 2.70 -

(+)- Cedrol - - - - - - 12. 06 2.49

I- 141 1 2 22H4) Decanol - - - - - - - 2.27

5- 2+ 1-

4- 4-(— Lavandulo)l B B - - B B 70 B

Hydroxycyclopentadecane B B B B B B B 186

1- 1¥icosanol - - 10. 46 21.13 - - - -

2— - 2-Hexyl- -decanol 0.15 0.03 0.07 0.07 - - - -

Isopropanol - - 1.33 0.26 - - - -
2- (2E) 2-Octenal 59. 88 77.99 53.75 39. 62 - - - -
Phenylacetaldehyde - - 0.20 0.13 - - - -
Dl-Perillaldehyde 10. 98 7.35 0.99 - 1. 61 9.74 - -
Cinnamaldehyde - - 0.07 0.08 - - - -
- 0-Cymene 0.30 0.17 0.31 0. 06 - - - -

1234 Tetramethylbenzene - - - - - - 0.45 -
Pentamethylbenzene - - - - 3.77 8.3 3.27 0.11

4 - 4¥ithyltoluene 0.12 0.04 0. 08 0.07 - - - -

22— Fluorene - - 0.10 0.13 - - - -

Valencene 3.40 1.93 7.59 8. 81 - - 5.08 -

o- aFarnesene - - - - - - - -
Terpinolene - - - - - - 4.50 0.79

B- B-Caryophyllene 7.08 2.07 - 0.16 - - - -

2 6-

2 6Diert-butyl-p-benzoquinone 0.86 065 - - - - - -
Tetradecane 1.02 0.18 3.41 6.27 1.51 - 17. 48 -
Nonadecane 0.13 0.13 0.63 0.50 - - - -
Pentadecane - - 0.15 0.15 - - - -

Icosane - - - - - - - 0.13

Hexadecane - - - - - - - 0.13
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1 Continued table 1

( %) Contents

( 1.d)

Before mating

(

3 d)

During mating

After mating

G ds
OmpOURes (1 d after eclosion) (3 d after eclosion) 1d 3d
? ) ? ) ? ) ? Q)
1 -Methyl-4- 0.11
( 4-methylphenyl) methyl benzene ’
2-
0.41 0.18 - - - - - -
Ethyl ( E) -hept2-enoate
. . - - - - - - - 0.50
Tributyl citrate acetate
. - - - - 2.32 1.37 2.62 4.25
Diethyl phthalate
3-
. - - - - 50. 00 16.78 - -
Ethyl coumarin-3-earbaoxylate
Hexadecyl octanoate - - - - - 12.01 - -
. 0.13 0.05 0.21 0.27 - - - -
Dibutyl phthalate
($)- -
L 1. 06 0.53 7.62 11.54 - - 13.25 1.46
Trans-Chrysanthemic acid
2-Ethylcaproic acid - - 2.44 - - - - -
Tricosanoic acid - - - - - - - 0.02
Pentadecanoic acid - - - - - - - 6.61
Elaidic acid - - - - - - - 18.59
2- 2¥ithylcyclohexanol - - - - 33.88 51.80 29.21 4.17
2 5-
- - - - - - - 0.50
2 5-Dimethylcinnamic acid
Isopropyl palmitate - - - - - - - 12. 89
Itaconic acid - - - - 5.26 - 8.79 8.65
Myristoleic acid - - - - - - - 21.26
Myristic acid - - 0.11 0. 06 - - - 10. 05
Benzil 0. 09 0.14 0.13 - - - -
1- 1H-nden- -one - - 0. 66 - 1. 65 - - -
3a-  Sb- 47-
. - - - - - 0.53 12. 06 0.46
Etiocholanolone
Benzophenone - - 0.08 0.09 - - - -
26—
- - 0.04 0. 06 - 0.05 - 2.68
Butylated hydroxytoluene
1- - Phenylpropyne - - 0.23 - - - - -
26— 24 6-
- - - - - - 0.58 -

26-Dimethyl2 4 6-octatriene

- B - Note:

— indicated that was not detected. The following table was the same.
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2- 11. 04% 1- N N N N N 6
10. 46 % 1-
21.13% 4 1- 52.32% 30.16%
- (0.23%) . (2.44%) . 39.14% -
(0.99%) . 1- (0.66%) 51.80% ( 2),
B- (0.16%) ( 1), 2.4 3d
N N N N 3d 14 22
N N N 10 8 2-
55.01% 29.21%
39.76% - 4. 17% 8.79%
21.53% 32.56% ( 2). 8.65% 6
2.3 1d (2.70%) . 5- 2-(1-
1d 8 ) 4- 4- (2.70%) .1 2 3 4-
5 2- (0.45%) . (5.08%) .26- 2
33.88% 51. 80% 4 6- (0.58%) . (17.48%)
3- 50. 00% 14 ( 1) 5
16.78% 3 N N N N
(5.26%) . 1- (1.65%) . . . . 9
(1.51%) 3
(12.01%) . 3a- Sbh- 51.25% . 84.20% -
47-  ( 0.53%) . 26- 14.76% .
(0.05%) ( 1) 6.62% ( 2).
2
Table 2 Classification of volatile compounds at different times after eclosion in the adults of Papilio memnon
(%) Contents
( 1d) ( 3 d) After mating
Compounds Befo.re matin.g During matin.g
(1 d after eclosion) (3 d after eclosion) 1d 3d
? ) ? 5 ? ) ? )
Alkanes 1. 15 0.31 4.19 6.91 1.51 - 17.48 0.24
Olefins - - - - - - 0.58 -
Alkynes - - 0.23 - - - - -
Aromatics 0.42 0.21 0.18 0.20 3.77 8.30 3.72 0.11
Alcohols 14. 62 8.42 21.53 32.56 - - 14.76 6.62
Aldehydes 70. 86 85.34 55.01 39.76 1.61 9.74 - -
Ketones - 0. 09 0.88 0.22 1.65 - - 0.46
Lipids 0.54 0.23 0.21 0.27 52.32 30. 16 2.62 4.90
Terpenoids 10. 48 4.10 7.59 8.32 - - 9.58 0.79
Acids 1. 06 0.53 10. 17 11. 60 39.14 51.8 51.25 84.20
Quinones 0. 86 0. 65 - - - - - -
Phenols - - 0. 04 0. 06 - - - 2.68
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Fig. 2 Changes in contents of unique volatile compounds ( Perillaldehyde; B-Caryophyllene; 2-Ethylcaproic acid;

Phenylpropyne; 1-dndanone) of the adults of Papilio memnon in different periods
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