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Abstract

Silkworm (Bombyx mori) is a highly domesticated and economically important insect which is the primary producer of silk.
Apart from silk production Bombyx mori had a lot of applications in biological and scientific research. Hemolymph is the
circulating fluid of insects, similar to mammalian blood, which moves through the open circulatory system, directly bathing
the organs and tissues. The mulberry silkworm, Bombyx mori, has been raised for more than 5000 years in Asian countries,
and is a major economic resource for many families. In the present investigation an attempt was made to study the effect of
different concentrations (1, 3 and 5%) of Spirulina as supplementary diet on the silk production and biochemical profile of
haemolymph of silk Bombyx mori L. In the study biochemical parameters such as glucose, protein, cholesterol, ALT and AST
were found to be significantly increased in haemolymph that had been fed on Spirulina supplemented. The increased content
of this biochemical parameters had positive relationship to physiological function of the insects.
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1. Introduction

Silkworm (Bombyx mori) is a highly domesticated and
economically important insect which is the primary
producer of silk. Apart from silk production Bombyx mori
had a lot of applications in biological and scientific
research. The silk industry plays an important role in the
Indian rural economy, so research on silkworm and
mulberry crop enhancement is of high importance ™. Silks
are fibrous proteins synthesized in specialized epithelial
cells that line glands in these insects .. The silkworm larva
has a high medicinal value and is usually used to reduce
blood pressure, diabetes, nerve disorder and heart problems,
Er}n addition, the major uses of its larvae for silk production
3

The silkworm has an open circulatory system containing
hemolymph, which surrounds the tissues of the silkworm
with blood. Hemolymph is the circulating fluid of insects,
similar to mammalian blood, which moves through the open
circulatory system, directly bathing the organs and tissues.
Compared with mammalian blood, insect hemolymph
differs in the absence of erythrocytes and has a high
concentration of several types of free amino acids. The
mulberry silkworm, Bombyx mori, has been raised for more
than 5000 years in Asian countries, and is a major economic
resource for many families. The haemolymph of insects
performs several physiological functions such as immunity,
transport and storage reserve. It serves as a transport milieu
for the exchange of essential materials between cells and
tissues and storage of many materials and essential for a
variety of bodily functions such as molting and reproduction
1. In the present investigation an attempt was made to study
the effect of different concentrations (1, 3 and 5%) of
Spirulina as supplementary diet on the silk production and
biochemical profile of haemolymph of silk Bombyx mori L.

2. Material and Methods

2.1 Mulberry leaves procurement

Mulberry includes a number of species and varieties. They
differ in their suitability for silkworm rearing because of
their varying nutritious value and palatability of the
silkworm larvae. The mulberry plantation at Tamil Nadu
Sericulture Training Centre, Nanjikkottai, Thanjavur is
being well established with MR2 variety of mulberry,
maintenance of which is through standard horticulture
techniques. The mulberries were procured from this garden
as per requirement.

2.2 Experimental animals

The egg cards of silkworm B. mori (cross breed: Local, a
multivoltine x NB4D2, a bivoltine) were obtained from
State Grainage Centre, Trichirappalli and Tamil Nadu
Sericulture Training Centre, Nanjikkottai, Thanjavur, India.
Silkworms were reared under standard conditions at
26+£2°C. The mulberry leaves harvested at the irrigated
mulberry garden were used as food for silkworm: Larvae
were reared in plastic trays (70 larvae/tray) and were
exclusively fed on mulberry leaves. Fresh mulberry leaves
of MR2 variety were collected early in the morning and
stored in wet gunny bags. They were chopped prior to
feeding. The leaves were fed four times per day (6.30,
11.30, 16.00 and 22.00 hrs).

2.3 Spirulina

Spirulina platensis (Arthrospira platensis) powder was
purchased from PARRY Nutraceuticals (Division of EID
Parry (India) Ltd. at Pannangudi, Pudukkottai Dist. Tamil
Nadu, India and to prepare the experimental dose for 1, 3
and 5% concentrations.
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2.4 Experimental procedures

In the experiments, 3 concentrations of Spirulina were
supplemented to the fifth instar larvae. Spirulina were
dissolved in distilled water and mulberry leaves were dipped
in each concentration, 1, 3, and 5 % w/v and were allowed
for few minutes for water evaporation and fed into
experimental larvae as the first feed. Larvae fed with normal
leaves (dipped in distilled water) served as control. All the
rearing operations were carried out according to standard
method. During rearing, the worms were grouped into four
batches of 70 larvae for each treatment.

2.5 Haemoymph collection

Haemolymph sample of the both sexes was collected daily
during the developmental and control groups. Haemolymph
was collected by making an incision at the distal region of
the prothoracic leg in eppendorf tubes pre-rinsed with
saturated phenylthiourea (PTU) solution. The haemolymph
samples were diluted with phosphate buffer saline (PBS) in
1.5 ratio. The diluted haemolymph samples were
centrifuged at 12,000 g for 5 min. to remove the haemocytes
and other tissue debris. Haemolymph samples were then
stored at-20°C until use.

2.6 Biochemical profile

Glucose was estimated by Glucose Oxidase/Peroxidase
(GOD/POD) method Bl Protein was estimated by the
method of Lowry et al., 1. Cholesterol was estimated by the
method of Allain U], ALT and AST were estimated by the
method of Reitman and Frankel [,

3. Result and Discussion

The different concentrations of Spirulina increased glucose
in haemolymph of silkworm Bombyx mori. Table 1 shows
the glucose content of control and different concentrations
of Spirulina supplemented group. In control the glucose
level was 19.54mg in haemolymph. The glucose increased
to 24.73mg at 1 percent Spirulina supplementation. The
glucose content reached a maximum of 33.42mg in
haemolymph at 5.00 percent Spirulina. Glucose is
significantly influenced by the concentration of Spirulina.
The different concentration of Spirulina increased protein in
haemolymph of silkworm Bombyx mori. (Table 1). In
control the protein was 9.65mg/g in haemolymph. The
protein increased to 10.22mg/g in haemolymph of 1 percent
Spirulina supplementation. The protein content reached a
maximum of 15.78mg/g in haemolymph at 5.00 percent of
Spirulina. Protein content is significantly influenced by
Spirulina (Table 1).

The different concentrations of Spirulina increased
cholesterol in haemolymph of silkworm Bombyx mori.
Table 1 shows the cholesterol of control and Spirulina
supplemented group. In control the cholesterol was
28.87mg/g in haemolymph. The cholesterol increased to
31.41mg/g in haemolymph at 1 per cent Spirulina
supplementation. The cholesterol content reached a
maximum of 45.56mg/g in haemolymph at 5.00 percent
Spirulina. The cholesterol is significantly influenced by the
Spirulina. The different concentrations of Spirulina
increased the activity of Alanin transaminase (ALT) and
Aspartate transaminase (AST) in haemolymph of silkworm
Bombyx mori. Table 2 shows the activity of ALT and AST
of control and Spirulina supplemented groups. In control,
the activity of ALT and AST were 265.47 IU/L and 383.53
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IU/L respectively in haemolymph. The activity of ALT and
AST was increased to 286.19 IU/L and 398.75 IU/L
respectively in haemolymph at 1 per cent Spirulina
supplementation. The activity of ALT and AST increased at
a maximum of 310.01 1U/L and 425.98IU/L in haemolymph
at 5.00 percent Spirulina. The activity of ALT and AST is
significantly increased by the concentration of Spirulina
(Table 2).

Table 1: Effect of Spirulina supplemented with mulberry leaves
on glucose, protein and cholesterol in haemolymph of silkworm,
Bombyx mori L. (Each value is an average (mean + SD)
performance of ten individuals

Group | | Group Il | Group Il

Control (1%) (3%) (5%)

Parameters

Glucose (mg/dl) |19.54+1.36|24.73+1.48 | 30.34+2.09 | 33.42+2.27*

Protein (g/dl) | 9.65+0.67 [10.22+0.613]13.52+0.932| 15.78+1.07*

Cholesterol o4 675 02(31.41+1.88|42.32+2.92 | 45.56+3.00 *
(mg/dl)

*Significantly different from control *P< 0.05
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Fig 1: Effect of Spirulina supplemented with mulberry leaves on
glucose, protein and cholesterol in haemolymph of silkworm,
Bombyx mori L.

Table 2: Effect of Spirulina supplemented with mulberry leaves
on Aspartate transaminase and Alanin transaminase in
haemolymph of silkworm, Bombyx mori L. (Each value is an
average (mean + SD) performance of ten individuals

Parameters| Control |Group I (1%)|Group Il (3%)|Group 111 (5%)
ALT (IU/L)[265.47+18.58|286.19+17.17| 296.42+20.45 | 310.01+21.08 *
AST (1U/L) [383.53+26.84]398.75+23.92 | 418.87+28.90 |425.98+ 28.96 *
*Significantly different from control *P< 0.05
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Fig 2: Effect of Spirulina supplemented with mulberry leaves on
Aspartate transaminase, Alanin transaminase and acid phosphatase
activity in haemolymph of silkworm, Bombyx mori L.

The dietary efficiency of any nutrient in the diet increased
with an increase in the level of proteins, but excessive
addition was found to be detrimental. Based on the fact that
most essential nutrients produce biphasic dose-response
relationships 1. Among the various concentrations, 5%
Spirulina supplementation was found to be greater than the
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control. This is in accordance with the observations of Hori
et al., % who reported that the concentration of the protein
in the haemolymph increased with an increase of protein in
the diets. Among the various concentrations, 5% Spirulina
supplementation was found to have increased level of
glucose than control. Investigation, the level of different
enzymes such as ALT and AST increased considerably in 1
to 5% supplementation of Spirulina but AST and ALT can
peak their activity at 5% concentration of Spirulina as
control. Ender et al., *reported that the diet with high level
of methyl parathion significantly increased the activities of
ALT and AST in greater wax moth, Galleria mellonella (L.)
larvae. The silkworm requires polysaturated fatty acids such
as linoleic and linolenic acids for its well growth and
development. The fatty acid of mulberry leaves consists of
linolenic, palmitic and linolenic acids in their order of
contents and there are enough amounts to maintain good
growth of the silkworm in mulberry leaves 2,

Conclusion

The biochemical profiles of haemolymph of the larvae
supplemented with Spirulina was analysed. In the study
biochemical parameters such as glucose, protein,
cholesterol, ALT and AST were found to be significantly
increased in haemolymph that had been fed on Spirulina
supplemented. The increased content of this biochemical
parameters had positive relationship to physiological
function of the insects.
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