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ABSTRACT
The present investigation was carried out to understand the changes in the lipid profile during pupal and adult stages of four
bivoltine and four multivoltine races/breeds belonging to different geographical/aboriginal region were drawn from the
germplasm banks of Department of Sericulture, Mysuru and APSSRDI, Hindupur. The standard method of silkworm rearing
was conducted under standard laboratory condition, the fat body samples of pupae  and silk moth of all the races were extracted
and estimated  by  standard  procedure and  recorded day to day  quantitative changes in the  lipid content and  data subjected
to the statistical analysis. Based on the statistical results, it is clear that, the variation in the lipid content was noticed in both the
pupal and adult stages. Moreover, in case of pupal stage an increase of lipid level from pupation period (3rd day to 5th day) but
on 6th day onwards the trend was decreased in the male and female pupae. Whereas in  the  adult, there was drastic decline  in
the  fat body lipid  level in females than male individual observed and lipid content were also in virgin and mated females and
unmated and mated males are also herein discussed.

KEY WORDS: Bombyx mori, pupa, adult, lipid content.

INTRODUCTION
India is being a second leader in silk production next to the
china is occupied a large producer and converter (produced
silk converts into fabric) and the quality  of the silk obtained
only when the silkworm consumes good quality of mulberry
leaf protein converts into silk protein by the way of its good
growth and development and finally in-turn action takes
place by wonder of biochemical changes, which varies from
breeds to breeds,  sex and larvae to pupae followed by adults
stage of the silkworm. The total changes in the biochemical
properties of fat body reflects on tissue specific in lipid
content of the silkworm, there is a generalised fact that, the
fat body  tissue  stored an  energy in the form of glycogen
and triglycerides in the adipocytes. The fat body adipocytes
can reserve a high quality of lipid stores as cytoplasmic lipid
droplets. Apart, lipid metabolism is essential for growth,
reproduction and provides energy consistently and extended
to the development of the non feeding stage. Moreover,
proteins are essential biomolecules utilized in several types
of cellular functioning of the life. On the other hand
carbohydrates are again prime source of cellular energy and
helps in physiological monitoring activities of the life. The
lipid, generally called as fat, contains a heterogeneous group
and other type of edible fat, phospholipids, steroids,
vitamins, pigments, traces of metals and few kinds of toxic
material and lipids in the diet survey as a energy power to
the living cells of the organisms. A report is available with

reference to the silkworm pupae which contain different
kinds of lipids like, triacylglycerol (TG),
phosphatidylethanolamine and phosphatidycholine
(Naseema Begam et al., 2014). More ever, the biochemical
parameters like, proteins, carbohydrates, nucleic acid and
lipids are fluctuating during developmental stages of all
living organisms. The quantitative variation in this
biochemical contituents in fat body of insects depends on the
quality with good nutritional value of the food and their
consumption during developmental process (Nagata and
Yashitake, 1989). Further, several researcher investigations
were carried out with relevant to biochemical changes of the
silkworm, but few were very similar as per literature survey
available are (Naguchi et al. (1974), Bose et al. (1989) and
Hiroshi et al., 1996) clearly distinguished. Moreover, the
importance of lipid and its physiological, biochemical,
structural functions were the main interest prompted
investigator to carry out the research on quantitative and
qualitative aspects of lipid contents during post embryonic
developments (D’e Costa and Birt, 1966, Gilbert, 1967, Kim
& Kyung, 1975, Dunphy et al., 1977 and Pant et al., 1978).
Besides, the variation in biochemical composition of lipid
content in pupal and adults are fluctuating from day by day.
Hence, the present experiment was conducted to understand
the changes in the lipid content in pupal and adult stages of
the silkworm, Bombyx mori.



Lipid level during pupal and adult stages of selected bivoltine and multivoltine breeds of the silkworm

271

MATERIALS & METHODS
Four popular bivoltine breeds namely, CSR2, NB4D2, APS45
and APS12 and four multivoltine races namely, PM, C.
nichi, APM1 and APM3 were drawn and collected from the
germplasm banks of Department of Sericulture, Mysuru, and
APSSRDI, Hindupur, Andhra Pradesh and the layings were
prepared and reared by adopting the methods described by
Tazima, (1978) and Krishna swami, (1978), and the good
cocoons were selected for further assessment. The male and
female sexes were separated during 5th instar just after
resuming from 4th moult before feeding to get virgin female
and unmated male on 3rd day after spinning during pupal
stage.  The fat body samples were extracted from male and
female pupae and adult stages of 3rd day to 12th day and 1st

day to 10th day respectively. The extracted samples were
kept at -20oC for preservation and utilization for the analysis
of lipid profiles .The total lipid content in the fat body of
selected races/breeds was estimated by the methods of
Bragdon, (1951) and Pande, et al., (1963). Further, 15 mg of
chilled samples were homogenized in 1 ml mixture of
chloroform and methanol (2:1 V:V) in prechilled glass
homogenizer. Then, the homogenate was filtered and was
subjected to rapid evaporation. Further, for the residue, 3 ml
of 2% potassium dichromate in 98% sulphuric acid (w/v)
was added and boiled in water bath exactly for 15 minutes.
The tubes were cooled in ice water bath and 4.5 ml of
distilled water was added and the mixture was cooled again.
Finally, the colour intensity was read at 590 nm with a
suitable blank and lipid levels are expressed in mg of lipid
per gram of wet tissue. The data was recorded and subjected
to the statistical analysis with OPSTAT statistical software
package of CSS Haryana, Agricultural University, Hisar.

RESULTS AND DISCUSSION
The insect development and progression is depends on the
cellular and sub cellular events attributed to the conversion,
transformation and mobilization energy tend to utilize at the
target cells. The silkworm is not exception in which the four
stages of development attained a series of changes in the
modifications and the transformations of one form to another
as a result the adult formation is derived for the large
proposition of the accumulation of fat body content. The fat
body is congregation of a mass of the cells in which the
energy is derived from the lipid comprising triglycerides,
steroids, saturated and unsaturated fatty acids. Each and
every stages of development is programme for which a
specific processes of the synthesis of different energy
molecules in order to exhibit the embryogenesis, ecdysis,
spinning, egg laying, etc. The difference in the expression of
energy molecules depends on the available nutritive
elements. In insects, the same events attributed for the
impinging processes of metabolism, anabolism for the
concurrent   physiological events of the organism.
The statistically analyzed data with pertaining to lipid
content of the male pupae of four bivoltine and four
multivoltine races/breeds was shown in Table-1 and same is
shown in figure-1 and data exhibits highest level of the of
1.443 ±0.008mg/g during 5rd day in CSR2 breed, where as a

least lipid content of 1.161±0.019mg/g was recorded during
same day in C.nichi. The observation of  data were recorded
from 3th day to 12th day and few races namely C.nichi,
APM1 and APM3 exhibit still 9th day 11th day and 11th day
respectively. The minimum lipid of 0.854 ±0.003mg/g was
recorded in case of PM till the end of pupal developmental
(12th day) stage. The statistical recorded data revealed all the
selected races/breed shown significance CD @5% and
critical variance.
Further, data pertaining to lipid content of the female pupae
of bivoltine and multivoltine races/breeds of the silkworm,
Bombyx mori (Table-2 & figure-2) was clearly indicated the
variation in lipid content from 3rd day to 12th day of pupal
stage. Consequently from 3th day to 5th day revealed an
increase in lipid content later on 6th day onwards decrease of
lipid content in pupal period. The observed data manifested
a highest of 1.478 ±0.013mg/g was during 5rd day in CSR2

breed, whereas, least of 1.162 ±0.007mg/g of the lipid might
be found to be noticed and recorded in C.nichi race on the
same day, but the least of 0.341 ±0.002mg/g was PM during
12th day of pupal stage and statistical analysis and their
significance CD at 5% and critical variance. The data with
regards to Table-3 and figure-3 shown, lipid content of the
unmated male adult of four bivoltine and four multivoltine
races/breeds observed that, an highest lipid content (0.987
±0.007 mg/g) was recorded in CSR2 adult, whereas, lowest
(0.724 ±0.017mg/g) was noticed in C.nichi races during 1st

day of adult and remaining all the races observed
intermediary lipid content during same days. On 8th and 9th

day of PM (0.208 ±0.014) and C.nichi (0.150 ±0.020) races
recorded lowest lipid content in adult and statistically
significance observed in all the races with C.D at 5% and
CV. However, in the silkworm the different voltanistic
group of breeds showed the diversification, variations in day
to day changes of the lipid level during pupal and adult
development. The total lipid content from the day one of the
spinning till the completion of emergence of silkmoth a
distinct changes and significant variations in the lipid
content of the fat body tissue. The quantity lipid is increased
in the early pupal period but the level of synthesis a slower
in pace reported by Pant et al. (1974). This may owing to
utilization as a respiratory substrate as a result an agreement
of the continuous utilization of lipid  in relation to  ageing
of both the sexes (Nowosielski and Patton, 1965). The larval
growth period the quantum of lipid content decreased by
75% up to initial stage of 3rd instars therefore, the
subsequent larval instars is P<0.01%, Gilbert and
Schneiderman, (1961) mentioned that, the increased
concentration of lipid before moulting appear to be related
with increased rate of oxygen consumption during the
moulting period. The Table - 4 and in figure-4 showed lipid
content of the mated male of bivoltine and multivoltine adult
revealed that, minimum lipid was observed in C.nichi race
(0.673 ±0.012) and maximum (0.926±0.010) was in CSR2

breed during 1st day of adult and as such lowest lipid
depicted in C.nichi and PM during last day of adult and
statistically showed an significant variation among all the
races.
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FIGURE 5&6: Changes in adult fat body lipid content (mg/g wet weight) of virgin and mated female of selected
silkworm races/breeds

Moreover, the data pertaining to the lipid content of virgin
female and mated female of four bivoltine and four
multivoltine races (Tables-5 & 6 and s figures-5 & 6) of
the silk moth revealed that CSR2 breed adult highest of
(0.433±0.016mg/g) in virgin female and 0.428±0.018mg/g
in mated female during 1st day of adult, whereas, the
lowest lipid was (0.117±0.009) observed in C.nichi races
during 10th day in virgin female and 0.156±0.013in mated
female adult and as such remaining races exhibited
intermediary lipid values and virgin female and mated
female of all the races showed statistically significance
C.D at 5%  and CV in percentage.
In insects, fat body is the main lipid storage tissue and the
lipids, commonly referred as a group of naturally
occurring molecules that include fats, waxes, sterols, fat-
soluble vitamins (such as vitamins A, D, E, and K),
monoglycerides, diglycerides, triglycerides, phospholipids,
and others. Small quantity of total lipid content was
increased in female when compare to the male (Naseema
begum et al., 2014). High rate of lipid accumulation was
observed in late period of the entire organism due to
constant influx from the food (Islam and Roy, 1982). On
the 10th day of virgin female adult development, very little
lipid remains in the fat body, the adult fat body is
metabolically more active than the diapausing pupal fat
body (Gilbert and Chino, 1974). Moreover, General
phenomenon of the lipid content observed in pupae was

increased from 3rd day to 5th day in pupation period and
later on 6th day to until 12th day is recorded as decreased in
all the selected races/breeds (except few races) but the
races namely C.nichi, APM1 and APM3 were observed till
9th day of lipid content and 11th day respectively. But, in
case of adult silkmoth, there is uniformity of lipid content
was exhibits from 1st day to 10th day in all the
races/breeds. Interestingly, the experiment data showed
that, CSR2 breed exhibited highest lipid content and
C.nichi race recorded lowest lipid content in irrespective
of male, female and virgin and mated of the pupal and
adult stages respectively and statistically obtained data
showed significance at 5% critical differences.
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