YN LAVEORWYE LRFK ) ¥y FOLFRGRE

N

NG AR - LRE S sEF
ST SR K22 TS A 2

Chemical Composition of Footprints and Cuticula Lipids of Three Species of Lady Beetles.  Akiko
Kosaki and Ryohei Yamaoka (Department of Applied Biology, Kyoto Institute of Technology,
Matugasaki-hashinouecho, Sakyo-ku, Kyoto, P606, Japan). Jpn. J. Appl. Entomol. Zool. 40: 47-53 (1996)

Lady beetle can walk on a vertically smooth surface such as a glass plate in the same manner as on
a horizontal one. It was reported that the insect probably released a non-volatile lipid secretion from the
spatulate ends of the tenent hairs and this secretion was essential to the adhesion process on smooth
surfaces against the force of gravity. We have studied footprint chemicals which were secreted from the
tenent hairs of the three species of lady beetles Epilachna vigintiocotomaculta, Epilachna vigintioctopunctata and

Coccinella septempunctata. 'The component of footprints was species specific and consisted of hydrocarbons
and true waxes. The footprint chemicals were just identical with those of the cuticular waxes.  The
waxes of footprints were secreted larger amount from the tarsus than that from cuticular surface.

Key words: footprint chemicals, lady beetle, species specific, cuticular wax
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Fig. 1. Flow chart of extraction and chemical analysis of lipids isolated from three species of lady beetles.
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Fig. 2. Gas chromatograms of hydrocarbons and esters of three species of lady beetles.
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Table 1-1. Hydrocarbons identified in footprint of C.s.
;c:.k C?;\;(l))‘on Hydrocarbon
A 23 trecosane
B 25 pentacosane
C 26 9+ I l-methylpentacosane
D 27 7,1 1-dimethylpentacosane
E 27 heptacosane
F 28 7+ 9+ 11+ 13-methylheptacosanc
G 29 7,11+9,13+ 11,15-dimethylheptacosane
H 30 7,11,15+9,13,17-trimethylheptacosane
I 29 nonacosane
J 30 7+ 15-methylnonacosane
K 31 7,11+7,15 + dimethylnonacosane

Table 1-2.  Hydrocarbons identfied in footprint of Ev.m.

Peak Carbon

No. No. Hydrocarbon
A 28 13-methylheptacosane
B’ 29 nonacnsane
c’ 30 13-methylnonacosane
D’ 31 15-methyl-14+ 1 5-triacontene
31 13,17-dimethylnonacosane
E 30 3-methylnonacosane
F 31 hentriacontenc
G’ 32 12-methyl-12-hentriacontene
H’ 32 13+ 15-methylhentriacontance
r 32 dotriacontene
33 1 I-methyl-10-dotriacontenc
J 32 3-methyltriacontane
K’ 33 tritriacontene

Table 1-3. Hydrocarbons identified in footprint of E.v.p.

Peak Carbon

No. No. Hydrocarbon
A” 28 3-methylheptacosane
B” 30 3-methylnonacosane
c” 32 9+ 13-methylhentriacontane
D” 33 9,13-dimethylhentriacontane
E” 34 monomethyltritriacontene
F 35 dimethyltritriacontene
G” 35 9,13-dimethyltritriacontane
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Fig. 3-1. Mass spectra of peak A, B and C on Ev.m.
Peak A
1oe 755
X10
b X0,
3 -
P C1HesO-C-CiH,
50 1 .
] 448.4
J l 124.7 210.1 311.4
o Wi 7 |
AR e e e e
100 200 300 400 500 600
Peak B’
100 3o s 2743 }
] x10
] — (0]
- "
] C14HerO-C-CoH,
50 .
] 320.4 }
] 122.7
b J ““17s.92|36~2 | “ 390.3 F
0 L o L m s R n A e R
100 200 300 400 500 600

Fig. 3-2. Mass spectra of pcak A” and B’ on Ev.p.

51



52

(Fr.Hydrocarbon)

body

NIRRT - LR SR

(Fr.Ester)

body

% B8 30

k2]
ELC of n-Alkane

ol LM}L

footprint

L b

%
ELC of n-Alkane

footprint

—_——
2 34
% B ® E ELC of n-Akane

o

ELC of n-Alkane

Fig. 4. Comparison of hydrocarbon and ester constituents isolated from footprint and whole body of E.v.p.
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Fig. 5. Comparison of amount of lipids extracted from whole
body and that from the same species of insect of which
tarsi were covered with an adhesive.
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