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Abstract: The application of magnetic field on Bombyx mori cocoon has been proved to be of biotechnological
significance in  the  sericulture  industry.  Variations in the static magnetic strength significantly influenced
the protein content in the silk gland, fat body and haemolymph of 5  instar Bombyx mori larvae. The proteinth

content increased with the increasing exposure duration of cocoon from 24 to 96 hours in 1000, 2000 and 3000
gauss magnetic field. The maximum level of protein content in the silk gland (13.328 ± 0.017 µg/mg), fat body
(16.735 ± 0.442 µg/mg) and haemolymph (27.656 ± 0.055 µg/mg) was noticed in case of 3000 gauss - 72 hours
exposed cocoons. The minimum protein content in the silk gland (8.315 ± 0.023µg/mg), fat body (11.295 ± 0.435
µg/mg) and haemolymph (20.012 ± 0.011 µg/mg) was recorded in case of 4000 gauss – 96 hours exposed
cocoons. Experiments were conducted in the year 2007. Cocoons were magnetized for 24, 48, 72 and 96 hours
separately with the magnet of each strength just after 3  day of spinning. The bio-magnetic interactions, ifrd

applied tactfully, may be useful for boosting up the sericulture industry as well as the economy of silkworm
rearing.
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INTRODUCTION Keeping this in view, an attempt has been made to

Nistari is a resistant variety of multivoltine mulberry magnetization on the protein content in the tissues of
silkworm (Bombyx mori Linn.) which contributes up to a silkworm B. mori larvae. This investigation may be helpful
great extent in the commercial production of cocoon in in devising the biotechnological application of magnetic
India.  The  protein contents are the most important field for the heavy production of silkworm cocoon as well
factors that influence the production of silk on commercial as new magnification in the field of biophysics.
scale. Efforts are being made to evolve new technologies
that are effective, labour saving and eco-friendly in order MATERIALS AND METHODS
to increase, in the production of silk. Attempts have been
made to study the effect of ecological factors [1], relative The seed cocoons of multivoltine mulberry silkworm
humidity [2], refrigeration of eggs [3], refrigeration of (B. mori Nistari) were obtained from the silkworm grainage
cocoons [4], magnetization of eggs [5] and magnetization Beharich, Directorate of sericulture Uttar Pradesh and
of cocoons [6,7] etc on the performance of silkworm. The were maintained in the plywood trays (23x20x5 cm) under
effect of temperature on amino acids content [8], nucleic the ideal rearing conditions [11] in the silkworm
acid content [9] and magnetic field also influences the laboratory. The temperature and relative humidity were
protein content [10] in the tissues of silkworm larvae and maintained in the BOD (Biological Oxygen Demand)
pupae. Nowadays biotechnology has become leading incubator at 26 ± 1°C and 80 ± 5% RH respectively until
field of scientific researches that are directly concerned the emergence of moths from the seed cocoons. The
with the life quality of human beings. It is hypothesized newly emerged moths were quickly picked up and kept
that if the cocoon of B. mori are exposed to different sex-wise in separate trays to avoid copulation. The whole
magnetic strength, there may be some beneficial effects grainage operation was performed [11] and eggs were
on the life pattern of silkworm and the productivity of silk. obtained.

investigate the bio-magnetic effect of cocoon
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After hatching, the larvae were reared on the 5% T.C.A., again centrifused for 10 minutes and discarded
mulberry leaves given as food in the trays. After the supernatant. The precipitate was again washed with
completion of 5  instar, the ripe worms ceased feeding 10% T.C.A., centrifuged and discarded the supernatant.th

and were ready for spinning. Small mountages were The precipitate, thus obtained, was dissolved in 4 ml of 10
provided to the ripe worms and thus, sufficient numbers N NaOH. Now in 1 ml of diluted supernatant, 0.5 ml, of
of cocoon were obtained from the silkworm larvae reared freshly prepared alkaline copper solution (Reagent C) was
in the laboratory. Further, the cocoons were taken for added. Reagent C was prepared by the addition of 50.9 ml,
magnetic exposure. reagent A (2% sodium carbonate in 0.1 N NaOH) and 1 ml

Experimental Design: To observe the influence of sulphate, mixed in 1:1 ratio at the time of experiment.) The
magnetic field on the protein content in the silk gland, fat reaction mixture was kept for 10 minutes at room
body and haemolymph of B. mori larvae the cocoons; temperature, then 0.5 ml of folin ciocalteu reagent (diluted
obtained were kept in the static magnetic field. The 1:2 ratio with distilled water at the time of experiment) was
magnets of 1000, 2000, 3000 and 4000 gauss were used added and mixed thoroughly. Thirty minutes after this, the
separately for the bio-magnetization of silkworm cocoons. blue colour developed which was measured at 600 nm. Six
The cocoons were magnetized for 24, 48, 72 and 96 hours replicates of each experiment were made. Standard curves
separately with the magnet of each strength. The cocoons were prepared with different concentrations of Bovin
were kept for magnetization just after the 3  day from serum albumen.rd

spinning. The control set of experiment i.e no
magnetization of cocoons was also arranged. For the RESULTS
purpose of magnetization, initially 360 cocoons were kept
with in  the magnetic field range of 1000 gauss of which Protein Content in the Silk Gland: Data given in Table 1a
90 cocoons were released after 24 hours of magnetic clearly indicates that variation in the strength of magnetic
exposure. Further, groups of 90 magnetized cocoons were field and exposure duration of B. mori cocoons caused
released each after 48, 72 and 96 hours of exposure to the notable effect on the protein content in the silk gland of
static magnetic field of 1000 gauss. These four groups of 5  instar larvae. The protein content in the silk gland was
magnetized cocoons were separately transferred to the noticed to be increased with the increasing exposure
BOD  incubator  continuously,  maintained  at  26 ± 1°C, duration of cocoons in 1000, 2000 and 3000 gauss
80 ± 5% RH and 12 ± 1 hours photoperiod a day. Further, magnetized cocoons. The protein content in the silk gland
the incubation of exposed cocoons and the rearing of the increased in case of 4000 gauss 24 hours exposed
different stages of silkworm were performed in the same cocoons which further decreased with the increasing
BOD incubator. All the parameters of observations in the exposure duration of 48, 72 and 96 hours. In 1000 gauss
present study, were determined from the respective stages magnetized cocoons, the exposure durations up to 96
obtained from the magnetized cocoons. hours, caused steady increase in the protein content of

To observe the effect of cocoon magnetization on the silk gland that reached to the level of 9.992 ±0.012
total protein content in the silk gland, haemolymph and fat µg/mg in 96 hours exposed cocoons. In 2000 gauss
body of larvae following methods were adopted. magnetized  cocoons,  the  initial  increase was recorded

Total Protein Content: For the estimation of total protein further increase in the exposure period up to 96 hours
content in the silk gland, haemolymph and fat body of caused steady increase in the protein content of the silk
larvae, the fifth instar larvae were dissected in distilled gland that reached to the level of 11.311 ±0.006 µg/mg in
water and 1.0g, 0.1g and 0.5ml of silk gland, fat body and 96 hours exposed cocoons. In 3000 gauss magnetized
haemolymph were taken respectively. Protein content was cocoons, the increase in the weight of protein content in
estimated according to Lowry et al. [12] as modified by the silk gland was initially very steep while further
Singh and Agrawal [13]. In above tissues added 4.0 ml of increase in the exposure duration upto 96 hours caused
10% T.C.A. and prepared the homogenate separately. The moderate  enhancement in the protein content that
homogenate, thus obtained, was centrifuged at the top reached to the maximum level of 13.328 ±0.017 µg/mg
speed (20,000 rpm) for 10 minutes. Further, the (46.33%  increase  as  compared  to  control)  in  case  of
supernatant was discarded, washed the precipitate with 72 hours exposed cocoons.

Reagent B (1% of sodium potassium tartrate, 0.5% copper

th

in the protein content after 24 hours of exposure while
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Table 1a: Effect of cocoon magnetization on the protein content (µg/mg) in the silk gland of 5  instar Bombyx mori larvaeth

Magnetic power (gauss)
Exposure ------------------------------------------------------------------------------------------------------------------------------------------------------- F -ratio1

duration (hours) Control (X ) 1000 (X ) 2000 (X ) 3000 (X ) 4000 (X ) n = 41 2 3 4 5 1

24 9.108±0.543 (100) 9.280±0.050 (101.88) 9.855±0.011 (108.53) 10.855±0.003 (119.18) 10.990±0.011 (120.66) 7.163*
48 9.108±0.543 (100) 9.425±0.041 (103.48) 10.280±0.002 (112.86) 11.525±0.013 (126.53) 9.932±0.083 (109.04)
72 9.108±0.543 (100) 9.650±0.063 (105.95) 10.730±0.004 (117.80) 13.328±0.017 (146.33) 9.016±0.005 (98.98)
96 9.108±0.543 (100) 9.992±0.012 (109.70) 11.311±0.006 (124.18) 11.940±0.019 (131.09) 8.315±0.023 (91.23)
F  -ratio = 0.176  n  = 32 2

**

P  < 0.01 Non Significant* **
1

Each value represents mean ± S.E. of six replicates
X , X , X , X and X  are the mean values of protein content in control, 1000, 2000, 3000 and 4000 gauss magnetic strength1 2 3 4 5

Figures in parenthesis indicate percent value when control was taken as 100%

Table 1b: Post-hoc Test showing effect of cocoon magnetization on the protein content (µg/mg) in the silk gland of 5  instar Bombyx mori larvaeth

Exposure duration (hours)
--------------------------------------------------------------------------------------------------------------------------------------

Mean difference in between groups 24 48 72 96
X  ~ X 0.172 0.317 0.542 0.8841 2

X  ~ X 0.747 1.172 1.622 *2.2031 3

X  ~ X 1.747 *2.417 *4.220 *2.8321 4

X  ~ X 1.882 0.824 0.092 0.7931 5

X  ~ X 0.575 0.855 1.080 1.3192 3

X  ~ X 1.575 2.100 *3.678 1.9482 4

X  ~ X 1.710 0.507 0.634 1.6772 5

X  ~ X 1.000 1.245 *2.598 0.6293 4

X  ~ X 1.135 0.348 1.714 *2.9963 5

X  ~ X 0.135 1.593 *4.314 *3.6254 5

Honesty Significant difference (HSD) =

=

= 2.080
MS = Mean square value of ANOVA Table
q = Studentized range static 
n = No. of replicates
* = Shows significant group difference
X , X , X , X  and X  are mean values of protein content in control, 1000, 2000, 3000 and 4000 gauss magnetic strength respectively.1 2 3 4 5

 Two-way ANOVA shows that variation in the cocoons of each magnetic strength did not cause
strength of static magnetic field significantly (P < 0.01) significant group difference in the protein content in silk1

influenced  the total protein content in the silk gland of gland of B. mori larvae.
the 5  instar larvae while the effect of variation inth

exposure duration was non-significant. The Post-hoc test Protein Content in the Fat Body: Data given in Table 2a
(Table 1b) shows significant group difference in protein clearly indicates that changes in the strength of magnetic
content in silk gland in between control and 3000 gauss field and exposure duration of B. mori cocoons
magnetic strength in case of 48 hours exposed cocoons. considerably influenced the protein content in the fat
In 72 hours exposed cocoons, the significant group body of 5  instar larvae. With the increasing exposure
difference in the protein content was found in between duration of cocoons from 24 to 96 hours, the protein
control and 3000 gauss, 1000 and 3000 gauss 2000 and content in the fat body of 5  instar larvae increased
3000 gauss and 3000 and 4000 gauss magnetic field. steadily  in 1000 and 2000 gauss magnetized cocoons
Significant group difference was observed in between while in 3000 gauss magnetized cocoons, the protein
control and 2000 gauss, control and 3000 gauss, 2000 and content increased steeply after 24 hours exposure of
4000 gauss and 3000 and 4000 gauss magnetic strength in cocoons. In 4000 gauss magnetized cocoons, the protein
case of 96 hours exposed cocoons while 24 hours exposed content  increased  in  case of 24 hours exposed cocoons

th

th
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Table 2a: Effect of cocoon magnetization on the protein content (µg/mg) in the fat body of 5  instar Bombyx mori larvaeth

Magnetic power (gauss)
Exposure --------------------------------------------------------------------------------------------------------------------------------------------------------- F -ratio1

duration (hours) Control (X ) 1000 (X ) 2000 (X ) 3000 (X ) 4000 (X ) n = 41 2 3 4 5 1

24 13.018±2.212 (100) 13.221±0.044 (101.55) 13.542±0.112 (104.02) 14.680±0.526 (112.76) 14.902±0.302 (114.47) 4.66*

48 13.018±2.212 (100) 13.640±0.053 (104.77) 14.055±0.445 (107.96) 15.230±0.621 (116.99) 13.690±0.536 (105.16)
72 13.018±2.212 (100) 14.020±0.083 (107.69) 14.881±0.832 (114.31) 16.735±0.442 (128.55) 13.015±0.812 (100.28)
96 13.018±2.212 (100) 14.531±0.092 (111.62) 15.310±0.531 (117.60) 15.825±0.732 (121.56) 11.295±0.435 (86.76)

F  -ratio = 0.227  n  = 32 2
**

P  < 0.025 Non Significant* **
1

Each value represents mean ± S.E. of six replicates
X , X , X , X and X  are the mean values of protein content in control, 1000, 2000, 3000 and 4000 gauss magnetic strength1 2 3 4 5

Figures in parenthesis indicate percent value when control was taken as 100%

Table 2b: Post-hoc Test showing effect of cocoon magnetization on the protein content (µg/mg) in the fat body of 5  instar Bombyx mori larvaeth

Exposure duration (hours)
--------------------------------------------------------------------------------------------------------------------------------------

Mean difference in between groups 24 48 72 96

X  ~ X 0.203 0.622 1.002 1.5131 2

X  ~ X 0.524 1.037 1.863 2.2921 3

X  ~ X 1.662 2.212 *3.717 *2.8071 4

X  ~ X 1.884 0.672 0.003 1.7231 5

X  ~ X 0.321 0.415 0.861 0.7792 3

X  ~ X 1.459 1.590 *2.715 1.2942 4

X  ~ X 1.681 0.050 1.005 1.7232 5

X  ~ X 1.138 1.175 1.854 0.5153 4

X  ~ X 1.360 0.365 1.866 *4.0153 5

X  ~ X 0.222 1.540 *3.720 *4.5304 5

Honesty Significant difference (HSD) =

=

= 2.415
MS = Mean square value of ANOVA Table
q = Studentized range static 
n = No. of replicates
* = Shows significant group difference
X , X , X , X  and X  are mean values of protein content in control, 1000, 2000, 3000 and 4000 gauss magnetic strength respectively.1 2 3 4 5

but   further increase    in   the   exposure  duration while the variation due to the exposure duration was non
caused   declining     tendency     in     the    protein significant. The Post-hoc test (Table 2b) shows
content in the fat body of  B.  mori  larvae.  The highest significant  group  difference  in  the  protein content in
level   of   protein   content   in    the   fat   body   of  5 the fat body of larvae in among control and 3000 gauss,th

instar larvae was noticed to be 16.735 ± 0.442 µg/mg 1000 and 3000 gauss and 3000 and 4000 gauss magnetic
(28.55% increase as compared to control) in 3000 gauss - strength in case of the cocoons exposed for 72 hours. In
72 hours exposed cocoons. The lowest  level  of  protein 96 hours exposed cocoons, the significant group
content  was  noticed to be 11.295 ± 0.435 µg/mg in case difference was noticed in between control and 3000 gauss,
of 96 hours exposed cocoons under 4000 gauss magnetic 2000 and 4000 gauss and 3000 and 4000 gauss magnetic
power. strength while 24 and 48 hours exposed cocoons of each

 Two-way ANOVA indicates that variation in the magnetic strength did not cause significant group
strength of static magnetic field significantly (P  < 0.025) difference in the protein content in the fat body of B. mori1

influenced  the  total protein content in the silk gland larvae.
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Table 3a:Effect of cocoon magnetization on the protein content (µg/mg) in the haemolymph of 5  instar Bombyx mori larvae.th

Magnetic power (gauss)
Exposure --------------------------------------------------------------------------------------------------------------------------------------------------------- F -ratio1

duration (hours) Control (X ) 1000 (X ) 2000 (X ) 3000 (X ) 4000 (X )  n = 41 2 3 4 5 1

24 23.551±0.042 (100) 23.931±0.421 (101.61) 24.395±0.084 (103.58) 24.855±0.011 (112.76) 25.115±0.121 (106.64) 4.16*

48 23.551±0.042 (100) 24.417±0.532 (103.67) 25.020±0.094 (106.23) 25.845±0.044 (109.74) 24.035±0.134 (102.05)
72 23.551±0.042 (100) 24.937±0.602 (105.88) 25.725±0.052 (109.23) 27.656±0.055 (117.43) 22.255±0.235 (94.49)
96 23.551±0.042 (100) 25.445±0.472 (108.04) 26.040±0.043 (110.56) 26.952±0.031 (114.44) 20.012±0.011 (84.97)

F  -ratio = 0.119   n  = 32 2
**

P  < 0.025 Non Significant* **
1

Each value represents mean ± S.E. of six replicates
X , X , X , X and X  are the mean values of protein content in control, 1000, 2000, 3000 and 4000 gauss magnetic strength1 2 3 4 5

Figures in parenthesis indicate percent value when control was taken as 100%

Table 3b: Post-hoc Test showing effect of cocoon magnetization on the protein content (µg/mg) in the haemolymph of 5  instar Bombyx mori larvaeth

Exposure duration (hours)
--------------------------------------------------------------------------------------------------------------------------------------

Mean difference in between groups 24 48 72 96

X  ~ X 0.380 0.866 1.386 1.8941 2

X  ~ X 0.844 1.469 2.174 2.4891 3

X  ~ X 1.304 2.294 *4.105 3.4011 4

X  ~ X 1.564 0.484 1.296 *3.5391 5

X  ~ X 0.464 0.603 0.788 0.5952 3

X  ~ X 0.924 1.428 2.719 1.5072 4

X  ~ X 1.184 0.382 2.682 *5.4332 5

X  ~ X 0.460 0.825 1.931 0.9123 4

X  ~ X 0.720 0.985 *3.470 *6.0283 5

X  ~ X 0.260 1.810 *5.401 *6.9404 5

Honesty Significant difference (HSD) =

=

= 3.355
MS = Mean square value of ANOVA Table
q = Studentized range static 
n = No. of replicates
* = Shows significant group difference
X , X , X , X  and X  are mean values of protein content in control, 1000, 2000, 3000 and 4000 gauss magnetic strength respectively1 2 3 4 5

Protein Content in the Haemolymph: It is clear from the haemolymph of larvae was almost of similar fashion in
data (Table 3a) that the protein content in the case of 1000, 2000 and 3000 gauss magnetized cocoons.
haemolymph of 5  instar larvae was influenced due to The  maximum  protein  content  was  noticed  to beth

variation in the magnetic power and exposure duration. 27.656 ± 0.055 µg/mg (17.43% increase as compared to
With  the increasing exposure duration of cocoons from control)  in  case  of 3000 gauss magnetized cocoons for
24 to 96 hours, total protein content in the haemolymph 72 hours.
increased in 1000, 2000 and 3000 gauss magnetized Two-way ANOVA indicates that variation in the
cocoons. While in 4000 gauss magnetized cocoons, total strength of magnetic field significantly (P  < 0.025)
protein content in the haemolymph increase in 24 hour influenced  the  total protein content in the haemolymph
exposure duration and further increase in exposure of larvae. The Post-hoc test (Table 3b) indicates
duration caused decline in protein content. The trend of significant  group  difference  in  between control and
the rate of increase in the total protein content in the 3000 gauss, 2000 and 4000 gauss and 3000 and 4000 gauss

1
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magnetic strength in case of 72 hours exposed cocoons. The change in the strength of static magnetic field
In 96 hours exposed cocoons, the significant group
difference was observed in between control and 3000
gauss,  control  and 4000 gauss, 1000 and 4000 gauss,
2000 and 4000 gauss and 3000 and 4000 gauss magnetic
strength while 24 and 48 hours exposed cocoons of each
magnetic strength did not cause significant group
difference in protein content in the haemolymph of larvae.

DISCUSSION

The total protein content in the silk gland has been
noticed to be of increasing trend with the increasing
strength of the magnetic field up to 3000 gauss while with
4000 gauss, the protein content was decreased. The
maximum level (13.328 ± 0.017 µg/mg) of the total protein
content was noticed in case of 3000 gauss - 72 hours
exposure of cocoons. The minimum level
(8.315±0.023µg/mg)  of  protein content was noticed in
case of  4000  gauss  -  96  hours   exposed   cocoons
(Table 1a). The most rapid protein metabolism was noticed
in the silk gland  of  silkworm  [14] and the rate of increase
in the total protein content in the haemolymph of Bombyx
mori was rapid in the larvae than in any other stage [15].
Thirty per cent of the silk protein mass, in Rhynchosciara
americana was derived from the free amino acids and
protein of the haemolymph while the rest was synthesized
by the salivary gland during the spinning process [16].
The silk protein secretion is controlled by the brain
hormones, secreted by some of the median
neurosecretory  cells, while starvation caused inhibition
in the protein synthesis in Bombyx mori [17]. The silk
gland  started  synthesis of silk protein at about 10 days
of embryonic life and this continue till the beginning of
the spinning of cocoon [17]. The exposure of biological
system in the magnetic field induced the biochemical
changes [18] and the exposure of silkworm larvae in the
magnetic field caused an increase in the protein
metabolism  and  the  utilization  of mulberry leaves [19].
In 4  and 5  instar larvae, 2-3% and 97-98% of assimilatedth th

protein was utilized respectively in the silk protein
synthesis [20] while treatment of the silkworm larvae in
3500 gauss magnetic field caused an increase in the silk
protein [21]. The total protein content, present in the silk
gland of Bombyx mori declined notably with the
increasing cold storage treatment of eggs but the pre
refrigeration period has no considerable impact on the
total protein level in the silk gland of Bombyx mori [22].
The magnetic field increases the total protein content in
the silk gland in case of 3000 gauss 96 hours exposed
Bombyx mori eggs [23].

and exposure duration of Bombyx mori cocoons
considerably  influenced the total protein content in the
fat body of Bombyx mori larvae. With the increase in
exposure duration of cocoons from 24 to 96 hours, the
protein content in the fat body of 5  instar larvae andth

pupae increased in 1000, 2000 and 3000 gauss magnetic
field while in 4000 gauss magnetic field the declining
tendency in the protein content was noticed up to 96
hours exposure of cocoons. The highest level of protein
content was noticed to be 16.735 ± 0.442 µg/mg in the
larvae  obtained  from cocoons treated for 72 hours in
3000 gauss magnetic field (Table 2a). The fat body plays
an important role in the protein synthesis [24-26] and high
level of protein content has also been found in the larval
fat body of Dixippus morossus [27]. Some of the protein
in the fat body originally synthesized their fat body,
isolated from the 5  instar larvae of Bombyx mori [28-30].th

In the pupal stage of grain moth (Sitotroga cerealella)
four major proteins were lost from the haemolymph and
sequestered by the fat body, where they serve as a store
of  amino  acids to be used in the development of adult
[31, 32]. The cold adaptation in the 5  instar and duringth

the period of spinning is closely associated with the
increase in RNA/DNA ratio of the tissue during the earlier
and latter days of spinning and the accumulation of
protein in the fat body [33]. The treatment of Bombyx mori
eggs at 3000 gauss 96 hours exposure in the static
magnetic field caused an increase in the protein content
in the fat body of larvae and pupae [23].

The level of protein content in the haemolymph of
Bombyx mori larvae is influenced due to variation in the
strength of static magnetic field and exposure duration of
cocoons. The total protein content in the haemolymph of
larvae  increased  with  the increasing exposure duration
of cocoons from 24 to 96 hours in case of 1000, 2000 and
3000 gauss exposure. The protein content was noticed to
be increased slightly in 24 hours exposure of cocoon less
than 4000 gauss but further increase in the exposure
duration up to 96 hours caused regular decline in the level
of protein content. The maximum level of protein content
was recorded in the larvae, obtained from the cocoons
exposed  in 3000 gauss magnetic field for 72 hours while
its  minimum  level  was  recorded  in case of 4000 gauss
96 hours exposure of magnetic field (Table 3a). The
change in the protein metabolism during insect
development has been studied with reference to the
changes in amino acid spectrum, net synthesis of protein
and kinetics of certain enzymes associated with the
synthesis  and degradation of amino acid and protein [34].
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The decreased protein content in the haemolymph was 5. Upadhyay, V.B. and S.K. Tripathi, 2006. Effect of
recorded in Rhodnius prolixus at high temperature
regimes [35]. The protein content in the haemolymph
towards the end of the last instar was attributed to the
increased rate of protein biosynthetic in the fat body of
Gakllaria mellonella [36]. The variation in the protein
and related components in the haemolymph during insect
development is directly related to the spinning process
[37]. The application of magnetic field caused an increase
in the enzyme (Carboxymutase and Catalase) activities in
the biological system [38]. The total protein content
increased in the haemolymph of larvae and pupae due to
magnetization of Bombyx mori eggs in magnetic strength
of 3000 gauss for 96 hours exposure [23]. As discussed,
a number of factors influenced the utilization and
synthesis of protein and the level of total protein content
in different tissues of silkworm at varying stages of the
development. In last phase of 5  instar when silk gland isth

ready for synthesizing the silk fibres, the variation in the
duration of exposure and strength of magnetic field
caused such physiological and biochemical changes
which may have influenced the protein level in the fat
body  and  haemolymph  of  larvae  and the silk gland of
5  instar Bombyx mori larvae.th
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