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Abstract: In the present investigation, crude and purified protein percentage was estimated from de-oiled pupae powder at the
different hours(0 hours,72 hours,144 hours,216 hours) of pupae development of Eri silkworm,Philosamia ricini was analysed. It
was found that crude protein and protein concentrate was gradually increased from 0 hours to 216 hours both in male and female
pupae. However, female pupae exhibited 45.1g of protein concentrate at 216 hours of development when compared to male
pupae(39.3g).The presence of high protein concentrate in the pupae may be due to the fact that at the beginning of development
the protein was utilized for histolysis and the increase of protein at 216 hours may be due to histogenesis of adult organs hence,
the gradual increase of protein was observed from 0 hr-216 hrs.
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Introduction
India is the only country in the world, all the four
commercial
varieties
of
natural
silks
namely
Mulberry,Tsar,Eri and Muga.Eri culture is practised in
Assam,WestBengal,Manipur,Bihar,Orissa,Nagaland,Meghal
aya,Karnataka,Andhra Pradesh and Tamil nadu states.
Philosamia ricini which belongs to the order Lepidoptera
and family Saturniidae is a domesticated, multivoltine and
polyphagous
insect
feeding
on
castor,Tapoica,Kesseru,Papaya leaves.There are reports
available on the quantitative and qualitative changes in the
haemolymph protein in insect development.1-3 Similary
there are some reports on amino acid estimation.4 and
concentraction and types of carbohydrates in haemolymph
of insects during the life cycle. 5-6 There is no documentary
evidence at present to the total protein concentration during
the development of male and female pupae of P.ricini.
Therefore,a crude and purified protein concentration was
analysed during different hours of pupal development in
P.ricini has been made in present paper. This total protein
analysis may provide some clue to understand the possible
role of protein during the pupae development of Eri
silkworm P.ricini.
Materials and Methods
The male and female pupae of domesticated Eri
silkworm Philosamia ricini constituted the experimental
material. The young age to late age Eri silkworm larvae
reared under the standard condition of temperature and
humidity fed with castor leaves. The life cycle of P.ricini is
similar to Bombyx mori in respect of development from egg
to adult. The pupae at every 72 hrs of development(0 hrs,72
hrs,144 hrs and 216 hrs) were selected and the male and
female pupae were separated based on genital marking.
Priyadarshini PA et al., 2013

100g wet weight of male and female pupae were
dried separately at 65°C using hot air oven for 3 days and
the dried male and female were powdered separately using
mortar and pestle. The powdered pupae were subjected to
oil extraction using chloroform adopting Soxhlet method.
Now the de-oiled pupae powder is used for protein
extraction.
Extraction of protein from de-oiled male and female
pupae powder of Silkworm, Philosamia ricini
The silkworm pupae protein was extracted from
male and female the oiled pupae powder of Philosamia
ricini by changing ionic concentration (pH) and cell
disruption techniques following the method of Nagaraj and
Basavanna. 7
20g of de-oiled male and female pupae powder was
soaked in 0.5% aqueous sodium hydroxide solution (1 : 10
w/v) separately taken in a 250 ml glass beaker and was
agitated for about 20-30 minutes and kept overnight in a
refrigerator maintained at 5oC. Next day the protein was
coagulated at pH 4 by adding concentrated hydrochloric
acid drop by drop by the side of the beaker. The precipitate
was allowed to settle and the supernatant was decanted. The
precipitate was washed with water to bring its pH to neutral
and filtered in a Buchner funnel. The protein precipitate
obtained was repeatedly pressed in blotting paper to remove
the moisture content and the extracted protein per cent was
estimated by using Kjeldhal method as explained below.
Estimation of protein per cent in the de-oiled male and
female pupae powder of Eri silkworm,Philosamia ricini
following Kjeldhal method 10
0.5 grams of de-oiled male and female pupae
powder of Eri silkworm,Philosamia ricini was transferred
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separately to the Kjeldahl flask, to this 5 g potassium
sulphate, 0.25 g of copper sulphate and 25ml of
concentrated sulphuric acid was added. The flask was placed
in an inclined position and heated below the boiling point of
acid until frothing ceases. Increase the heat until the acid
boils vigorously for about 2 hours till oxidation was
completed. The contents of the flask were cooled and
transferred separately to the round bottom flask with 200ml
water. Further, 45% of Sodium hydroxide (NaOH) solution
was added to make the solution alkaline by the side of the
flask (so that it does not mix at once with the acid solution,
but forms a layer below the acid layer). The apparatus was
arranged in such a way that the tip of the dip-tube extends
below the surface of the standard Sulphuric acid solution in
receiver. The contents of the flask was mixed by shaking the

distilled until ammonia passed over into the standard
Sulphuric acid (0.25N) solution when end point is reached
(red to yellow). The blank experiment was carried out to
remove the experimental error. The protein percent was
calculated by multiplying the per cent of nitrogen with
animal protein factor (N x 6.25) the total nitrogen was
calculated using the following equation:

The above method was also followed to estimate
the nitrogen per cent and crude protein per cent of the deoiled pupae powder.

Table-1 Estimation of protein percent,extraction of protein(g) and estimation of protein percent from extracted protein in
male and female de-oiled pupae powder in Eri silkworm,Philosamia ricini
Sl.N
o
1

2

3

4

5

Nitrogen%
and Protein
Nitrogen % in
crude de-oiled
powder(N)
Estimation of
protein(N×6.2
5)
per cent in deoiled pupae
powder
Amount
of
protein
obtained deoiled pupae
powder
per
100g
Nitrogen % in
purified
protein from
de-oiled
pupae
powder(N)

0 Hrs
Male
11.42

Female
11.44

72 Hrs
Male
11.88

Female
11.89

144 Hrs
Male
11.94

Female
13.3

216 Hrs
Male
12.7

Female
14.08

71.37
(11.42×6.2
5)

71.5
(11.44×6.2
5)

74.25
(11.88×6.2
5)

74.31
(11.89×6.2
5)

74.625
(11.94×6.2
5)

83.125
(13.3×6.25
)

79.375
(12.7×6.25
)

88
(14.08×6.2
5)

21.6

17.7

24.15

41.7

43.85

37.45

39.3

45.1

11.58

11.60

11.90

11.93

12.23

13.82

12.89

15.02

Estimation of
extracted
protein(N×6.2
5)
per cent from
de-oiled
pupae powder

72.375
(11.58×6.2
5)

72.5
(11.60×6.2
5)

74.375
(11.90×6.2
5)

74.562
(11.93×6.2
5)

76.43
(12.23×6.2
5)

86.375
(13.82×6.2
5)

80.56
(12.89×6.2
5)

93.87
(15.02×6.2
5)

RESULT
The analysis of total crude protein per cent in
deoiled pupae powder of male and female Eri silkworm
Philosamia ricini at different hours of development revealed
that there is a gradual increase from 0 hrs-216 hrs of
development i.e. 71.37%-79.375% in male and similar
changes was seen in female with 71.5%-88% (Table-1)
However, the amount of protein extracted from
100g of deoiled pupae powder at different hours of
Priyadarshini PA et al., 2013

development showed variation in male with 21.6g, 24.15g,
43.85g, 39.3g and female with 17.7g, 41.7g, 37.45g, 45.1g
at 0hrs,72 hrs,144 hrs and 216 hrs.(Table-1)
The analysis of purified protein from deoiled pupae
powder revealed gradual increase in both male and female
during different hours of development from 0 hrs-216 hrs.
Male showed variation with 72.375%-80.56% and similar
increase in protein per cent was seen in female with 72.5%93.875%. (Table-1).
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Protein have always been interesting biochemical
tool for insect biochemists because of their potential role in
growth,development,morphogenesis and many intermediary
of metabolic pathway of insects 8.The insect haemolymph
protein was observed by Lauffer 9on silkworm Bombyx
mori. Afterwards a series of detailed physico-chemical
studies of silkworm was made.10
The analysis of the result with regard to estimation
of protein per cent in the deoiled pupae of male and female
Eri silkworm was shown the lowest percent in male and
highest in female.

Graph 1: Estimation of crude protein percent in deoiled
pupae powder.

Graph 2: Extraction of protein from deoiled pupae
powder (100 gm).

Graph 3: Estimation of extracted protein percent in
deoiled pupae powder.
Discussion
At present Indian sericulture industry has mainly
concentrated on the silk production for the commercial
exploitation. However, there is no evidence to show that
waste material generated during silkworm rearing and silk
reeling is used for large scale commercial utilization in
India. Therefore in the present study an attempt has been
made to estimate the protein percent and extraction of
protein in deoiled pupae powder of male and female Eri
silkworm.
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The analysis of the result of the extraction of
protein concentrate of deoiled powder of male and female
pupae at different hours revealed at about 50% of protein
can be extracted. It is also observed that there is variation in
protein concentrate of male and female pupae of Eri
silkworm. The presence of higher protein concentrate in
male female are due to the histolysis and histogenesis of
adult organs. These events are mediated by pupae fat body
which serves as a transient depot of cell constituent as
suggested by Yamashita and Hasegawa. 11It has been
reported that silk protein hydrolyses are one ingredients in
cosmetics industries which can improve skin look and cover
skin problem 12-13. Since pupae is rich in protein it can be
sold for fertilizer, biogas.14 and other agricultural purposes.
Furthermore, Yang also reported that silkworm pupas have
been used as Chinese traditional medicines since ancient
time. Pharmacological studies show that silkworm pupas are
alimental for increasing immunity, protecting the liver and
preventing cancer. Proximate analysis of pupa showed that it
contains 55-60% protein,25-30% lipid,4.96% fiber, and
other substances, thus indicating that it could be a good
protein source for various purposes .15
Conclusion
From the above experimental analysis of
extraction of protein concentrates of deoiled male and
female pupae at different stages of development revealed the
presence of 35-45% proteins. This experiment was repeated
using Lowry’s method which gave a similar result of 3545% protein concentrates in both male and female pupae.1617
The present work can be extended for purification of
different types of proteins
in insect metabolism,
metamorphosis and growth. It can be further extended for
understanding sequencing of proteins and other molecular
analysis.
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