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ABSTRACT

The lipids of the common house cricket,
Acheta domesticus L., have been ex-
amined with the following results., Thg
fatty acids associated with the lipid ex-
tracts do not change significantly from the
third through the eleventh week of the
crickets’ postembryonic life. The majar
fatty acids are linoleic (30-40%), oleic
(23-27%). palmitic (24-30% ), and stearic
acids (7-11%). There are smaller amounts
of palmitoleic (3-4% ), myristic (=1%),
and linolenic acids (<{1%). The fatty
acid composition of the cricket lipids re-
flects but is not identical to the fatty acids
of the dietary lipids: linoleic (53% ), oleic
(24%), palmitic (15%), stearic (3%),
myristic (2% ), and linolenic acids (2% ).

The amount of triglycerides present in
the crickets increases steadily from the
second through the seventh or cighth week
of postembryonic life, then drops sharply.
Other lipid classes, such as hydrocarbons,
simple esters, diglycerides, monoglycerides,
sterols, and free fatty acids remain about
constant. The composition of the fatty
acids associated with the tri-, di-, and
monoglycerides and the free fatty acid
fraction are all about the same. The fatty
acids associated with the simple esters are
high in stearic acid.

INTRODUCTION

INSECT LIPID metabolism is a topic of gon-
siderable current interest, and a number of
good reviews covering the subject have ap-
peared in the last five years (1-4). In this and
the following two papers, the analysis and
characterization of the lipids of the common
house cricket, Acheta domesticus L., are re-
ported. Because of the relative ease of main-
taining laboratory colonies (5,6) and because
of the commercial availability in large quanti-
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ties of Acheta domesticus, this species is a par-
ticularly appealing one, both for biologically
and chemically oriented studies. In this first
paper the over-all lipid pattern in crickets at
different stages of development is established,
and the fatty acids associated with each lipid
class are characterized. In the second and third
papers the hydrocarbon and sterol fractions are
examined in more detail.

MATERIALS AND METHODS

Live crickets were purchased from the Lucky
Lure Cricket Hatchery, Whitmore Lake, Mich.
The crickets were stored for 24 hr without food
and were separated from excretory products
prior to being extracted.

Lipid Extraction

In a typical extraction 1,000 g (fresh weight)
of crickets, immobilized by quick-freezing,
were extracted in a 1-gallon Waring Blendor
with two liters of ether-methanol (3:1). The
marc was extracted twice with two-liter por-
tions of ether-methanol (3:1). The three ex-
tracts were combined and separated into an
ether and an aqueous phase. The ether phase
was washed once with a saturated sodium
chloride solution. To the aqueous phase was
added an equal volume of saturated sodium
chloride solution. It was then extracted with
ether until the extracts were colorless. The
combined ether extracts were dried in a pre-
liminary fashion with sodium sulfate and con-
centrated on a rotary concentrator. The residue
was dissolved in methylene chloride and dried
over sodium sulfate. Filtration and concentra-
tion gave the crude lipid extracts studied in this
and the next three papers.

Lipid Separations

Lipid separations were carried out by a
modification of the method of Carroll (7). In
a typical run, 5.0 g of lipid, dissolved in a
minimum of petroleum ether (bp 40-60C, re-
distilled), was adsorbed on a column of 400 g
of Florisil (Fisher), to which 20 g of water had
previously been added. Hydrocarbons were
eluted with petroleum ether, simple esters with
ether-petroleum ether (5:95), triglycerides, and
sterols, successively with ether-petroleum ether
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TABLE I
Fatty Acid Composition of Lipid Extracts of Acheta domesticus of Different Ages
Postembryonic s :
age of crickets Percentage Composition of Fatty Acids
(weeks) <C, Cuo Cua Cuso Cisa Cus:o Cis Cis Cisis
3 Trace 1 — 25 4 11 27 30 —
4 Trace 1 — 25 3 9 24 36 —
5 Trace 1 — 24 2 8 26 37 <1
6 Trace 1 —_ 27 3 8 23 35 1
8 Trace 1 <1 26 2 8 23 40 <1
10%2 Trace 1 <1 30 2 7 24 39 —
Cricket food Trace 2 <1 15 1 3 24 53 2
(15:85), diglycerides with ether-petroleum ducted on crude lipid extracts or lipid fractions

ether (30:70), monoglycerides with methanol-
ether (2:98), and free fatty acids with acetic
acid-ether (4:96). Total amounts of each lipid
class were determined gravimetrically. Dupli-
cate runs gave results which were within 0.5
absolute per cent of each other.

Free Fatty Acids

These were converted into methyl esters for
identification and quantitation determination by
gas-liquid chromatography (GLC). Esterifica-
tion was carried out using 14% boron tri-
fluoride-methanol reagent (Applied Science La-
boratories) by the method of Metcalf and
Schmitz (8). Fatty acids in esterified lipids were
converted into methyl esters for GLC analysis
by transesterification using the same procedure
as modified by Peterson et al. (9). GLC analy-
ses were conducted on an F and M Model 810
dual-column chromatograph, equipped with a
flame ionization detector. The column of choice
was a 6-ft X Y&-in. 6% dicthyleneglycol succi-
nate (LAC-728) on acid-washed silanized
Chromosorb W. The carrier gas flow rate was
30 cc/min, the detector temperature was 275C,
the injection port was 260C, and the column
was maintained at a constant temperature be-
tween 150C and 175C. Peak areas were deter-
mined either by triangulation or with the aid
of a disc integrator. Duplicate analyses con-

gave percentage compositions for major com-
ponents within two or three absolute per cent
of one another and values for minor compo-
nents within one absolute per cent of one an-
other. Identification of the fatty acids was
achieved through a comparison of the retention
times of the methyl esters with those of au-
thentic samples (Applied Science Laboratories).

RESULTS AND DISCUSSION
Diet, Age and Faity Acid Composition

In Table I are tabulated the fatty acid com-
positions of the total lipid extracts of crickets
of different ages. Also included for comparison
is the fatty acid composition of the lipids of
the cricket food. There appear to be no
dramatic differences in the fatty acid composi-
tion of the lipid extracts derived from crickets
of different ages. The comparatively lower
value for linoleic acid in three-week-old crickets
is probably real, but even there the change as
the insect ages is extremely small. The fatty
acid composition of cricket lipids is in no way
remarkable and shows a pattern similar to those
exhibited by two other Orthopterans, Melano-
plus sanguinipes (10) and Gryllus bimaculatus
(11).

The influence of dietary lipids is also appar-
ent. The three major acids of the food are also

TABLE 11
Composition by Class of Lipids from Acheta domesticus of Different Ages

Postembryonic

Lipid Class (mg of Fraction/g Fresh Weight)

age of crickets Hydro- Simple Triglyc- Diglyc- Monoglyc- Fatty Unre-
(weeks) Total carbons esters erides Sterols erides erides acids covered
2 48.4 24 0.4 21.3 2.6 2.5 3.3 22 11.9
3 54.8 2.0 0.4 32.1 2.5 1.8 1.0 1.0 12.3
4 60.1 1.9 0.5 40.3 3.1 2.1 0.8 0.8 9.2
5 659 2.0 0.4 44.1 2.4 2.6 2.6 2.6 8.2
6 77.1 23 1.2 53.2 19 3.8 1.5 1.5 10.3
7 78.6 2.6 0.9 52.7 37 2.1 3.5 3.5 119
8 76.9 3.7 1.5 49.9 2.7 2.9 1.4 1.4 15.0
1012 49.4 2.1 0.6 29.1 2.5 22 1.3 1.3 9.1
Average — 2.4 _— — 2.7 2.5 2.2 1.8 11.0
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TABLE II1
Composition of Fatty Acids Associated with Lipid Classes from Eight-Week-Old Acheta domesticus

Percentage Composition of Fatty Acids

Lipid class <Cy Cieo Ci Cis:0 Cin Cisio Cisa Cise Cis

Simple esters Trace 1.0 Trace 20.5 3.0 19.0 21.5 34.0 Trace
Triglycerides Trace 1.0 Trace 22,5 3.0 7.0 21.5 37.0 2.0
Diglycerides Trace 0.5 Trace 25.0 3.0 6.0 26.0 39.0 1.5
Monoglycerides Trace 1.0 Trace 28.5 3.0 7.0 22.0 375 1.5
Free acids Trace 0.5 — 23.5 2.5 9.0 26.0 375 1.0

the three major acids of the cricket. The cricket
does seem to store the saturated acids, palmitic
and stearic, and utilize the unsaturated acid,
linoleic, preferentially since the cricket ‘lipids
are higher and lower respectively in these acids
than is the cricket food. This is in accord with
the data of House et al. (12), who demon-
strated that dietary polyunsaturated lipids can
increase the degree of unsaturation of depot
fat only up to a certain level.

Lipid Composition and Age

In Table II the breakdown of the lipids into
classes, that is, hydrocarbons, simple esters,
triglycerides, sterols, diglycerides, monoglyc-
erides, and free fatty acids for crickets of
varying ages is presented. From the first
column of Table II, it is clear that there is a
build-up of depot fat during the first seven or
eight weeks of the crickets’ postembryonic life.
This is followed by a loss of lipid between the
eighth and eleventh week. From the fourth
column it is apparent that it is the triglyceride
fraction which is primarily responsible for the
changes in total amounts of lipid which are
present in the cricket. There also appears to
be a small increase in the quantity of simple
esters although the magnitude of the effect is
on the borderline of experimental significance.
The other lipid classes, hydrocarbons, sterols,
diglycerides, monoglycerides, simple fatty acids,
and highly polar unrecovered lipids appear to
remain at fairly constant low levels throughout
the crickets’ life. The increase in triglyceride
between the second and eighth week and the
subsequent rapid decline between the eighth
and eleventh week would seem most likely to
be associated with the processes of egg devel-
opment and oviposition.

Fatty Acids Associated with Each Lipid Class

In Table III are tabulated the compositions
of the fatty acids associated with each lipid
class isolated from 8-week-old crickets. It
would appear that the free fatty acid fraction
and the fatty acids derived from the mono-, di-,
and triglyceride fractions are similar. Only the
simple ester fraction appears to be distinctive
in that it contains an unmistakably higher pro-
portion of stearic acid and also seems to differ
from the other fractions in some of the minor
components. It contains less linolenic acid and
more (1% ) of an unknown material which has
a retention close to that anticipated for a
straight-chain 16-carbon doubly-unsaturated
acid, a straight-chain 17-carbon acid, or a
branched-chain 18-carbon acid.
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