Fatty Acid Composition of Eggs during Development of the
Cotton Leaf-Worm, Spodoptera littoralis Boisduval
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Gas-liquid chromatographic analysis of egg lipids during development of Spodoptera littoralis
showed the presence of 13 fatty acids ranging in carbon chain length from caproic (C6:0) to
linolenic acid (C18:3). Palmitic, palmitoleic, stearic, oleic and linoleic acids composed over 90%
of the total fatty acids. Palmitic acid was always the predominant fatty acid and oleic acid was the

second most abundant.

Introduction

The period of embryogenesis of terrestrial arthro-
pods represents the most dynamic phase of organi-
zational and metabolic activity of their life cycle.
During this period most of the rather inert sub-
stances of the ova are synthesized into integral
tissues and organs while the rest are catabolized to
provide respiratory energy. Lipid materials serve as
a source of energy during this period. Lipids, par-
ticularly triglyceride account exclusively for the de-
crease of lipid material during embryogenesis [1—3].
The body of available information on general chem-
ical embryology relates mainly to the vertebrate
[4, 5], but precise information concerning the metab-
olism of the invertebrata during embryogenesis is
rather scarce, particularly as regards the Hexapoda.
Bumgarner and Lambremont [6] determined the
fatty acid content of the boll weevil egg. Palmitic
acid, oleic acid and linoleic acid composed about
80% of the fatty acids of the triglyceride fraction
obtained from the eggs.

The present paper reports the changes in fatty
acid composition of the cotton leaf-worm, Spodoptera
littoralis during embryogenesis.

Experimental

Spodoptera littoralis was reared on castor-oil leaves
in the laboratory according to El-Ibrashy and
Chenouda [7]. Egg masses deposited on oleander
leaves (Nerium oleander L.) were collected and
allowed to develop for 24, 48 and 70 h. Hatching
started at about 72 h after oviposition.
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Total egg lipids were extracted with chloroform-
methanol mixture (2:1) using the procedure of
Folch et al. [8]. The lipids extracted in chloroform
were then washed [9], and evaporated to dryness
under a reduced pressure. Flasks containing the
purified lipid were desiccated over phosphorus pent-
oxide to a constant weight. The percentage of lipid
was then calculated and the lipids raised to a known
volume with chloroform.

Gas-liquid chromatographic analysis of fatty acids
was done on methyl esters prepared and purified by
the method of Luddy ef al. [10]. Varian aerograph-
440 gas-liquid chromatograph equipped with a hy-
drogen flame ionization detector was used. The fatty
acid methyl esters were analyzed on a column
6 feet x S mm stainless steel tubing packed with 10%
diethylene glycol succinate on Chromosorb-W
(100—200 mesh). Flow of carrier gas: helium, 10 ml/
30 sec; hydrogen, 10 ml/30 sec; air, 100 ml/sec and
column temperature 190 °C. The fatty acid esters
were identified by comparison of their relative reten-
tion time with those of known standards. The area of
each chromatographic peak determined by the tech-
nique of multiplying the peak height by the width at
half-height recommended by Horning eral [11]
proved very satisfactory.

Results and Discussion

The lipid content of 24, 48 and 70 h was 6.75, 6.23
and 5.00% of the fresh weight of the eggs respec-
tively. The data show that lipid content decreases
during embryonic development of Spodoptera litto-
ralis. This agrees with reports by Allais ez al. [1] and
Gilbert and Schneiderman [12] that total lipid con-
tent decreased during embryonic development of
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Table I. Percentage fatty acid composition from eggs of de-
veloping S. littoralis. Values represent the average of deter-
minations on three separate egg masses. First number de-
notes the number of carbon atoms and that after the colon
the number of double bonds.

Fatty Hours of embryonic development
o 48 70

6:0 0.40 £ 0.010 0.77 £ 0.011 0.58 £ 0.011

8:0 0.62 +0.013 0.60 = 0.017 0.50 = 0.011
10:0 0.14 = 0.002 0.54 £ 0.010 0.25 + 0.004
12:0 0.50  0.009 0.70 £ 0.010 0.14 £+ 0.002
14:0 0.43 £ 0.008 0.84 + 0.021 0.67 £ 0.015
16:0 48.08 £ 2.884 4233 +1.905 41.85+2.929
16:1 497 +0.173 342+ 0.171 2.11 £ 0.052
16:2 2.49 £ 0.045 0.89 £+ 0.022 1.32 + 0.046
17:0 2.10 £ 0.105 0.70 £+ 0.025 0.86 + 0.021
18:0 499 +0.274 7.89 £ 0.355 9.37 £ 0.356
18:1 29.38 £0.881 3545+ 1.342  40.27 £ 2.094
18:2 4.06 = 0.085 4.65 £ 0.130 1.34 £ 0.044
18:3 1.84 + 0.027 1.22 + 0.024 0.72 £ 0.016

Locusta migratoria and Hyalophora cecropia. Also,
the Japanese beetle Popilliae japonica catabolizes
46% of initial egg lipids, and Rothstein [13] reported
that the peroid of maximum lipid metabolism cor-
responds to the peroid of maximum energy require-
ment by the embryo.

In the present study, gas-liquid chromatographic
analysis of egg lipids during development of Spod-
optera littoralis revealed the presence of 13 fatty
acids (Table I). Five principal fatty acids, palmitic
acid (C16:0), palmitoleic acid (C 16: 1), stearic acid
(C18:0), oleic acid (C18:1) and linoleic acid (C 18:2)
composed over 90% of the total fatty acids present.
This distribution is characteristic of the Insecta with
the exception of the Coccidae and Diptera, which
have a high content of myristic acid (C14:0) and
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