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 ABSTRACT 
                              In the present investigation, the fat body protein content and male 

and female virgin and crossed adult longevity of silk moths were measured in 

laboratory conditions. The fat body tissue is an very active site of the metabolic 

mobilization of the cellular and sub cellular energy required for growth and  

development  of the silkworm. The virgin female moths of bivoltine CSR2 and NB4D2 

breeds showed increased level of protein deposition due to enhanced rate of protein 

synthesis compare to fat body protein content of Pure Mysore and C.nichi moth. The 

fat body protein content drastically decreased at different days of adult longevity 

period in all the breeds   of both male and female virgin and crossed moths till the day 

of mortality. The fat body protein content was recorded highest on the first day of the 

adult moth and slowly declined when the life span advances. The fat body of virgin 

male and female moth manifested relatively more protein than crossed adult. The 

level of protein content was significantly decreased in crossed male adult. The virgin 

and crossed male moth manifested comparatively lesser longevity than the virgin and 

crossed female moths shown more of protein deposition in order to provide 

requirement of metabolic energy to exhibit an extended adult longevity of 

multivoltine and bivoltine silkworm strains. 

 

KEYWORDS:  Adult Longevity, Fat Body Protein and Silkworm Strains 

 

INTRODUCTION 

   The biochemical changes in the fat body tissue of the silkmoth reflect the 

pattern of preparation in place for laying the eggs. There are fragmentary reports on 

the changes in fat body biomolecules and mobilization of protein through 

intermediary metabolism and glycogen breakdown into haemolymph trehalose which 

is taken up by ovarian trehalose and glucose formed in the ovarian capsule is 
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transformed to ovarian glycogen and deposited in different developmental stages in 

the life cycle of the mother moth. Lipids are used as a continuous source of energy for 

metabolic activity during prolonged development. Gilbert reported total lipid content 

in Antheraea mylitta is minimum on seventh day of embryogenesis before the egg 

hatchings, suggesting its utilization for embryogenesis. The fat body is the main 

storage and intermediary metabolic organ of insect and is responsible for the synthesis 

and supply of haemolymph substances.  Hence, in the present study protein changes 

in the fat body tissue of adult moth life period were analysed  to understand the rate of 

synthesis and utilization for the growth and development of the silkworm. 

MATERIALS AND METHODS 

Two disease free laying of the multivoltine races namely Pure Mysore, C.nichi and 

two Bivoltine races namely CSR2 and NB4D2 each about 400-500 eggs were obtained 

from germplasm blank, Department of Studies in Sericulture Science, 

Manasagangothri, Mysore. The eggs were incubated at 25±1°C temperature and 80-

85% relative humidity for about 10-12 days till their hatching. Wooden trays of 90 x 

70 x 10 cm were washed with water, dried and disinfected with 2-4 % formalin 

solution and covered with paraffin paper of the same size. The laying were black 

boxed at blue egg stage in order to obtain uniform hatching and the hatched larvae on 

10th day were brushed into labelled wooden trays larvae were reared under standard 

rearing conditions on four feeding schedules (Krishnaswami, 1978). Mulberry leaf of 

S36 and V1 variety was obtained from the garden of Sericulture Department and 

selected leaves chopped into suitable size according to stage of larvae fed to the 

silkworm. The silkworm bed was cleaned after II and thereafter every day. Healthy 

silkworms were maintained till spinning. The ripened worms were allowed to spin the 

cocoons on bamboo montages. The cocoons were harvested on 5th day of spinning 

and selection of cocoons was made on following day and preserved in wooden trays. 

The moths emerged on 10th to 12th day were allowed for pairing for about 4 hours. 

The despaired females were retained in the cellules on craft brown paper for 

oviposition. The egg sheets were disinfected by dipping in 2% formalin solution and 

dried after washing in running tap water at room temperature. The female moths, after 

oviposition were subjected to pebrine detection by mother moth examination. The 

laying of bivoltine races was acid treated within 24hr of oviposition to prevent 

diapauses development, and to continue the embryonic development. The stocks of 

above mentioned races were maintained under standard laboratory conditions for 
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utilization of selected age and stage in the life cycle of the silkworm. The fat body 

tissue of the moths are selected as a sample and estimated of Lowry et al., (1951). Fat 

body tissue of adult silkmoth of four races on selected days of moth life period is used 

for the quantification.  10mg of sample was homogenized in 5ml of distilled water 

and was centrifuged at 3000rpm for 20 minutes, 5ml of protein reagent and 0.5 ml of 

folin’s reagent was added to 1ml of supernatant and incubated for 30 minutes at room 

temperature. A blank is also prepared by using 1ml of distilled water in the place of 

supernatant; A Bovine Serum Albumin (BSA) of 0.1 mg/ml was used as standard. 

The blue colour intensity was measured in a spectrophotometer at 660 nm against 

blank and results were expressed in mg of protein per gram of wet fat body  tissue.                                                          

Results and Discussion  

The fat body protein level is sole source of energy to facilitate the cellular and sub 

cellular   level  and therefore   a steady decrease of  protein content  at different days 

of adult longevity period in CSR2 breed both in male and female of virgin and crossed 

moth till the day of mortality of the adult. The protein content showed highest level on 

the first day of the adult emergence  and subsequently  declined when the duration 

advances. The fat body virgin male and female adult manifested relatively more of 

protein than the male and female of crossed adult. The level of decreased protein 

content is significantly more in crossed male adult. The longevity of virgin and 

crossed male  were terminated on 9th day but the virgin and crossed female extended 

even one day followed by  death (Table & Fig: 1.1)                    
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Table:1.1.Changes in fat body protein of male and female adult stages of CSR2 

breed  

Day
s 

                       Virgin                    Crossed 

                                       
1. 13.240±1.12

0 
14.062±1.230*
* 

11.852±1.104 13.403±1.119 

2. 12.015±1.08
9 

11.813±1.083 11.294±1.089 11.573±1.109 

3. 11.341±1.00
3 

11.480±1.004 9.093±0.975 11.472±0.988 

4. 9.728±0.978 10.434±0.989 7.534±0.756 9.596±0.833 
5. 9.449±0.854 9.534±0.898 4.992±0.698 8.527±0.765 
6. 7.054±0.689 7.829±0.779 4.519±0.502 6.868±0.599 
7. 6.906±0.498 7.720±0.594 3.674±0.398 4.232±0.450 
8. 2.992±0.122 6.829±0.498 1.573±0.207 2.5580±0.238 
9. 2.193±0.109 4.779±0.378 0.480±0.096* 2.100±0.207 
10.           - 2.480±0.290             - 1.232±0.105 

               ** Highly significant at 0.05% probability 
                 * Insignificant at  0.01% probability    
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Table: 1.2 Changes in fat body protein of male and female adult stage of NB4D2 
breed 

 Virgin Crossed 
 Days                                       
1. 11.813±1.121 14.403± 1.398** 11.503±1.087 12.077±1.209 
2. 11.465±1.009 13.891±1.278 11.155±0.990 11.728±1.090 
3. 11.060±0.823 13.496±1.105 10.775±0.802 11.426±0.992 
4. 9.620±0.625 11.426±0.976 7.372±0.576 9.937±0.832 
5. 8.720±0.544 10.844±0.834 4.603±0.432 6.031±0.743 
6. 6.503±0.320 9.108±0.723 2.069±0.298 4.155±0.602 
7. 2.240±0.113 7.085±0.621 1.674±0.109 2.279±0.379 
8. 1.844±0.092 6.720±0.502 1.062±0.079* 1.930±0.153 
9. 1.100±0.076 3.480±0.298           - 1.643±0.104 
10.              - 2.062±0.192             -         - 

        ** Highly significant at 0, 05% probability 
         * Insignificant at 0.01% probability                  
 

 
       

                      In NB4D2 breed, the fat body protein content of the adult stage of virgin 

female exhibit a maximum increase in all the days during the longevity period till the 

10th day, whereas in virgin male a day wise decrease in protein content when the age 

advances till 6th day and the greater level of decrease from 6th - 9th   day. The same 

trend was  recorded in the crossed male and female and a significant decreased as low 

as 2% in the male and terminated their longevity on 8th day in crossed male except 

female on 9th day. Only virgin female is survived up to10th day (Table and Fig: 1.2) 
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Table: 1.3.  Changes in fat body protein of male and female adult stage of Pure 

Mysore  

 
 
DAYS 

Virgin Crossed 

                                      
1. 2.930±0.254 4.782±0.645** 2.736±0.215 4.240±0.614 
2 2.170±0.201 2.844±0.435 2.069±0.179 2.317±0.402 
3 1.930±0.178 2.162±0.417 1.519±0.145 2.046±0.397 
4. 1.240±0.105 1.798±0.374 1.356±0.091 1.333±0.276 
5. 1.023±0.089 1.248±0.321 0.860±0.076 1.139±0.232 
6. 0.527±0.010 0.550±0.092 0.457±0.007 0.418±0.094 
7.  0.286±0.074  0.240±0.062 
8.  0.248±0.051  0.209±0.048* 

** Highly significant at 0, 05% probability 
 * Insignificant at 0.01% probability                  

 
 
The fat body content of the multivoltines Pure Mysore and C.nichi also studied in 

relation to longevity. Then  the proportionate amount of percent change in 

multivoltine is upto 8% whereas in bivoltine breeds the percent change is extended up 

to 14.50% in virgin female of NB4D2 is observed.  The fat body protein content and 

longevity of the adult moth of all the multivoltine breeds survive till the 8th day and 

terminated its life. In Pure Mysore the trend in fat body protein content is highest in 

female virgin and crossed adults .. On 7th and 8th day only females are found to be 

noticed but no males were observed. But the level of fat body protein from the 1st day 

in the male of virgin and crossed individual declined almost 1% from day to day till 
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4th day. The observation in the fat body protein content of the adult Pure Mysore is 

highly significant in the level of decrease on 6th day in male and 7th and 8th day in 

female adult fat body protein content  (Table and Fig:1.3 and 1.4)  Whereas in 

C.nichi the fat body protein is proportionally increase in virgin and crossed females. 

The fat body protein content of adult male is inversely related with the adult female of 

virgin and crossed and consistency is maintained throughout the adult duration. As 

observation, the females are bigger in size due to the deposition of a large no of eggs 

in the ovarian follicle and proportionately a greater amount of lipoprotein content is 

deposited in the fat body tissue is utilized for the constructed of the lipid droplets for 

the formation of yolk . 

 
Table: 1.4. Changes in fat body protein of male and female adult stage of C.nichi 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                
** Highly significant at 0, 05% probability 
                  * Insignificant at 0.01% probability                 

 

Days 
Virgin Crossed 

                                      
1. 4.744±0.479 6.457±0.721** 4.689±0.451 5.798±0.602 
2. 4.248±0.424 5.945±0.620 4.155±0.410 5.418±0.588 
3. 2.294±0.217 4.860±0.572 3.930±0.203 4.527±0.563 
4. 1.937±0.187 4.441±0.510 1.411±0.156 3.992±0.521 
5. 1.069±0.029 2.062±0.298 1.016±0.088 2.095±0.243 
6. 0.255±0.006 1.790±0.176 0.199±0.005* 1.720±0.160 
7.              - 1.232±0.102            - 1.186±0.098 
8.              - 0.511±0.031            -      0.496±0.020 
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    A developmental event observed in the adult stage of silkworm as a 

laboratory model system for various experimental investigations next to Drosophila 

melanogaster for basic and applied studies (Tazima, 1964 and 1978). The  desirable 

characters needs an understanding of inheritance and their response to selection for 

silkworm breeding and correlation  of adult longevity . White (1963) postulated that 

understanding the nature of genetics system underlying quantitative variability has 

primary importance in the theory of evolution and in the improvement of 

experimental animals. Bowman (1984) a monograph proposed that the selection for 

one character leads to changes in other characters. Falconer (1989) explained how 

correlation plays an important role to understand the selection differential in animal 

breeding programme. In silkworm, all the characters that contribute to the yield of silk 

are quantitative in nature are under the control of polygenic system. Any attempt to 

improve these quantitative traits will have either the correlation for one or two traits 

or negative correlation with other traits. As a result, the breeders used to compromise 

with the antagonistic correlation during selection programmes (Yokohama, 1979). 

Many investigation were carried out both in temperate and tropical races to 

understand the correlation between different characters in silkworm and several 

reports are available on the correlation complexities for quantitative traits in non-

mulberry silkworm (Rajendra Singh and Prasad, 1987; Ghosh et al., (1996) and 

Sidduqui et al., 2003). Similarly, correlation between digestive enzymes and 
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biological parameter has been studied utilizing both mulberry and non mulberry 

silkworms (Hirata and Gamo, 1969)  Further, correlation between nutritional 

parameters of silkworm  has been carried out by Ramadevi et al. (1993), Many reports 

highlighted the correlation between silkworm and disease resistance/susceptibility. 

The life span of silkworm revealed that bivoltine has longest longevity than the 

multivoltine races Doddaswamy and Subramanya (2007). However a lot of baseline 

studies are reported on adult longevity and economic traits utilizing temperate races of 

silkworm. Kang et al.,( 1999 a detailed investigations on the correlation of 

biochemical investigations in relation to longevity of adult silk moth are very meager. 

Keeping this in view utilizing multivoltines and bivoltines to understand the longevity 

related biochemical input of protein and their changes attributed during development 

of adult stages as a  reservoir of energy budget associated with fat body intermediary 

metabolism and low level of trehalose content in the fat body. It is very much 

necessary for the yolk synthesis during the development of the egg. The metabolic 

profiles namely protein, glycogen and lipid content are incurred to exhibit energetic 

biochemical path way for interconversion, mobilization, utilization at cellular and sub 

cellular level and therefore to understand the significance of protein source in fat body 

and degree of  changes during  the adult lifespan from the day of emergence of male 

and female  moths and further disintegration of the  protein   will be the  major  role 

for the measurement of the  life span  throughout  completion of the active response to 

physical stimuli in the silk moths. 
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