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Lipid of the Rice Stem Borer, Chilo suppressalis Waiker (Lepidoptera: Pyralidae)
I. Lipid classes and Fatty acid composition in larvae reared on rice seedlings. Haruka Ooucni,
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Introduction

Many workers have reported on the lipid of
lepidopterous insects»® but little is known about
the lipids of the rice stem borer, Chilo suppressalis
Warker. NocucHl, Tamakt and YusuimMa®, and
Kuwanara and Isun® have observed the fatty acid
composition in the rice stem borer., Kuwanara
and Isun have found that C;s monoenoic acid was
a characteristic fatty acid in the borer, and that
the proportion of the monoenoic acid decreased
in the larvae fed on synthetic medium without
fatty materials.

In this point of view, the present paper mainly
dealt with the composition of fatty acids in larvae
of the rice stem borer in relation to that in rice
seedlings as their food with special reference to
C,;s monoenoic acid.

Materials and Methods

Insect used

Egg masses of the rice stem borer, Chilo sup-
pressalis WaLxer used for the present experiments
were collected from paddy fields at Okazaki city
in Aichi prefecture. After their hatching, they
were successively reared on the rice seedlings
(Norin No. 18) under constant illumination for

16 hrs at 27°C and 85% in relative humidity,
Plant used

The rice seedlings, Oriza safiva L. used for
lipid extraction were 5days after germination at
27°C.
Lipid extraction

Seventy-five individuals of the full grown larvae
which had been starved for 4 hrs were anesthetized
by CO,, and their lipids were extracted 4 times
in an ice-cold glass homogenizer with 4 volumes
of chloroform-methanol (2:1). The four extracts
were mixed together and concentrated by a rotary
evaporator under reduced pressure at 40°C. The
concentrate was redissolved in petroleum ether
and washed 4 times by the method of Forcu®,
The petroleum ether solution was dried with
anhydrous sodium sulfate and the solvent was
removed under reduced pressure at 40°C, The
residue was redissolved in chloroform and stored
at 5°C until use,
Lipid sepamh'ons

Simple lipids were extracted 3 times with acetone
from the chloroform stock solution, and the
precipitated phospholipids were - separated by
centrifugation. The separation of triglycerides
was carried out by. thin-layer chromatography
(TLC), 20x20 plates coated with 10g of silicagel
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GF (Merck) activated at 110°C for 1lhr. The
developing solvent system was petroleum ether/
ether/acetic acid (80:20:1), and the spots were
detected under UV-light or heating with 25%
SbCl;-CHCl,; and K,Cr,0,-H,50,.
Gas-lipuid chromatography (GLC)

Methyl esters of the fatty acids were prepared
from the lipids by transesterification with 5%
HCI in methanol under reflux at 80°C for 2 hrs®,
“The methyl esters were analysed by gas-liquid
chromatography (GLC) equiped with hydrogen
flame ionization detector. The operation conditions
of the GLC were as follows:

Model: Japan Electron Optics Laboratory
JGC-750

Detector: FID

Column: Stainless steel 2m xX3mm ID
Temp, 155°C

Packing: 1295 DEGS

Support: ChromosorbW 60-80 mesh

Carrier Gas: N, 10kg/cm?
H,; Flow Rate: 30ml/min.
Air Flow Rate: 0.51/min.
Detector Temp: 233°C

Chart Speed:

The fatty acid methyl esters were identified by

Smm/min.,
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comparing with chromatogram of the authentic
fatty acid methyl esters, and plotting the logarithm
of their relative retention times against carbon
.chain length. Peak areas were calculated by
triangulation. '

The authentic samples used for TLC and GLC
analysis were all reagent grade. Tripalmitin,
cholesterol and chblestefyl acetate were purchased
from Wako Junyaku Kogyo Co. Ltd., and mono-
stearin and palmitic acid were from Katayama
Kagaku Kogyo Co. Ltd. Fatty acid methyl esters
of rice plant lipid were prepared by the same
method described above. The authentic samples
of fatty acid methyl esters and dipalmitin were
supplied by courtsy of Sericultural Laboratory,
Faculty of Agriculture, Nagoya University,

Results and Discussion

The total lipid extfacted from 75 larvae with

. chloroform-methanol (2:1) was 392mg, which

comprised about 6.3% of the fresh weight,
Results of TLC of the lipids of the rice stem borer
showed the following components: Hydrocarbons
(H), Triglycerides (TG), Free fatty acids (FFA),
Diglycerides(DG), Cholesterol(CS), Monoglycerides
(MG) and Phospholipids (PL). It was shown that
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Fig. 1. TLC of the rice stem borer lipid. Solvent system: Petroleum ether/ether/

acetic acid (80:20:1),

1. Monostearin; 2. Cholesterol; 3. Dipalmitin;

4, Insect lipids; 5. Palmitic acid and Fatty acid methyl esters;
6. Cholesterol acetate, and 7. Tripalmitin.
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Fig. 2. GLC of fatty acid methyl esters (A) in the larvae of the rice stem borer
and (B) in the rice reedlings. Relative retention time is related to Cju

(Stearic acid.)

TG fraction (80%) was a major glyceride of the
lipids in the rice stem borer as has been de-
monstrated in other insects”. The other com-
ponents were as follows: DG (3.8%), CS (6%),
MG (4.9%), PL (5%) and FFA and H (traces).
The fatty acid composition in diet and larvae

The fatty acid composition of the total lipid
extracts from the rice stem borer larvae was
shown in comparison with that of food plant in
Fig. 2.

The fatty acid composition of the borer, as has
been reported previously®®, was quite different
from that of other lepidopterous insects!:2.®, No
requirements for lipid excepting cholesterol have
been demonstrated in the growth and development
of larvae of the rice stem borer®, It has been
also known that dietary unsaturated fatty acid
of C,q series were not required!®, In the present
results by GLC, it was found that major acids
in the diet were different from those of the larvae.
Especially, the proportion of palmitoleic acid was

only 0.49% of the fatty acids in the rice plant,
whereas it was 36% of the acids in TG of the
larvae, being the highest peak.

In this connection, it is likely that rice stem
borer larvae can synthesize de novo C;4 mono-

- unsaturated fatty acid.

Fatty acid composition of simple lipid (SL),
triglycerid (TG) and phospholipid (PL)

The fatty acid composition of each lipid class
separated from the larvae of the rice stem borer
lipid was shown in Fig. 3. It was evident that
the percentage of fatty acids consisting SL was
quite similar to that in TG. Whereas the fatty
acid composition of PL did not show any re-
semblance to that of neutral lipid. The phospholipid
contained less palmitoleic acid (6%) and more
stearic (17%), linoleic (38%) and arachidic acid
(9%) as shown in Fig.3. Regarding to the fatty
acid composition of PL observed, it seems that
the rice stem borer is also different from other
lepidopterous insect. .
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GLC of fatty acid methyl esters (A) from simple lipids, (B) triglycerides

and (C) phospholipids. Relative retention time is same as in Fig, 2.

Summary

Lipid classes and fatty acid composition in the
larvae of the rice stem borer, Chilo suppressalis
WALKER, were investigated by thin-layer and gas-
liquid chromatography. Fatty acis composition
in the rice seedlings used as diet for the larvae
were also determined. Results were as follows:
1) The total lipids extracted from the larvae were
separated into 7 components,
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2) The major fatty acids in the rice stem borer
were palmitic (C,e), palmitoleic (Cyyy), oleic
(Cis:1) and linoleic acid (Cq:3), and Ciq: was the
most dominant, being 30-36% of the total fatty
acid in the neutral lipids.

3) On the other hand, a small amount of C,q,
in the rice seedlings was observed, being less
than 0.5% of the total.

4) Significant differences were found in the
fatty acid composition between triglycerides and
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phospholipids.
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