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ABSTRACT
The fifth instar larvae of multivoltine crossbreed race (PM x CSR2) of silkworm, Bombyx mori
(L) were exposed to the magnetic energy of various strengths (1000, 2000, 3000 and 4000 Gauss
magnetic field). The magnetization of fifth instar larvae was carried out on the first four days, for half
an hour for each day before first feeding. Bioassay of total proteins was carried out on the fifth day of
fifth instars. The attempt reveals influence of magnetization of Bombyx mori larvae on the total protein
content level in the silk glands, fat bodies and haemolymph. The total protein content was increased
with increase in the strength of magnetic field from 1000 to 4000 Gauss magnetic field. The larvae
magnetized with 4000 Gauss magnetic field were found with sustained or decreased in total protein
contents. Silk gland total proteins were increased from 5.901 to 17.481 percent. Total proteins of fat
bodies were increased from 18 to 46.517 percent. And the total proteins of haemolymph were
increased from 16.606 to 33.588 percent. Magnetization may have had influence on the increase in the
levels of amino acids followed by accelerated rate of protein synthesis in the fifth instar larvae of
silkworm, Bombyx mori (L) (Race: PM x CSR2). Magnetic energy should be utilized as efficiently as
possible for the progression of growth of larval instars of silkworm, Bombyx mori (L).
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1. INTRODUCTION
The nervous system of the animal beings is a highly computerised organ. It is a greet
intelligent, active and natural centre that controls the body working through the motor nerves,
sensory nerves and mixed nerves. In human being, he brain acting through nerves, controls
the mussels all over the body including face, neck and joints as well as the vagus nerves
which goes into the heart, lungs, intestines, kidneys, liver and spleen. The brain consists of
approximately 10 billion nerve cells called neuron. Each neuron has a thread like fibre
extending from either end and each such fibre interconnects many of fibres of one or more
other nerve cells. Along with the tiny nerve fibres sensation are conveyed to the brain, and
after it reaches the brain, certain electrical impulses are caused by means of which messages
are sent to the limbs and other mussels (52).
The brain gives the meaning to one’s experiences initiates and regulates thoughts,
emotions and actions. The brain machinery also hold mind, which is responsible for the joys,
laugh, smile, love, hate, smile, dancing, singing, sorrows, grief, fear, terrors etc. Human brain
not only shows evidence of electrical activity within, but also generates small currents which
cause brain waves. The frequency of such wave is approximately10Hz (10 per second), but
often vary. This variation differs from person to person, and it may be say that every
individual differs in type of his brain waves. In a man whether asleep or awake, insane or
insane an adult size brain generates operates 20 to 24 watts of electrical energy. The
individual nerve cells are the source of the electricity, each of which is in effect of a tiny
dynamo. The electrical charge generates within the cell from a chemical fuel of glucose and
hydrogen and when charge exceeds certain level the cells go through discharge (53). As a rule
when the stimulation is greeter (by danger, anger, emotion etc.) the greeter the rate of
charging and discharging.
The nervous system, through which outward sensation carried to the brain or central
nerve and conducts the response to the effectors mussels or glands is a highly equipped and
compact mechanism (54). So it may clear that human body and magnets has some co-relation.
Scientists and the specialists in medical science have already proved that the human body is a
source of magnetic field. Different organs of the human body, such as heart, brain, nerves,
muscles and tissues produces different value of magnetic fields and they differ in some of the
diseases. Attempts have been made to measure the frequency of magnetic field of the different
organs of the human body in different condition of physical state of body and mind. It has
been observes that the magnetic fields, produced by all the organ of the body that consist or
contain muscles and nerves, is of different fluctuating nature. It has found that the peak value
of the fluctuating magnetic field produced by heart is greater than 106 Gauss. Some muscles
when flexed produce quite high frequency magnetic fields whose peak value may be 107
Gauss. It has also been found that the strongest magnetic field from the nerve tissue is from
brain which produces its largest fields of amplitude of 3 x 108 Gauss. In certain diseases (e.g.
epilepsy) larger magnetic fields can be produced (54).
The presence of Sodium, Potassium, Chlorine ions that in the nerves and muscles
generate in the process of contraction or signal transmission is the source of the magnetic field
in human body (55). Measurement of the Magneto-cardiogram and Magneto-encephalogram
for measuring the ion currents of the heart and brain respectively has led by the process of
magnetic field measurement of body parts. The presence of magnetic materials in the body is
another possible source of magnetic properties in the body.
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There are steady magnetic fields in the body besides the fluctuating fields produces by
the different organs. We know the earth’s steady magnetic field is about 0.5 Gauss, so the
steady fields from the body are to be measured in a steady background that is greater by five
or more order of magnetic amplitude (56). The advantages of measurement of magnetic fields
of heart, brain, lungs and other organs may be calculate the condition of an organ and to know
any approaching malfunction of that organ. For example the magneto-cardiogram may be
used to investigate heart when it is injured by shortening of blood supply of the condition like,
Ischemia, Angina or Infraction.
Anything which affects the blood, either favorably or adversely is sure to have an effect
on human health, either good or bad. Magnetism is a physical phenomenon as well as a
phenomenon related to electricity. So it has some biological effect on human beings. The
clinical studies conducted by many medical institutions have established that the magnetic
flux promotes health and provides energy by eliminating disorders in the various systems of
the body by stimulation of blood circulation and building new cells to rejuvenate the tissues
of the body. The magnetic flux affects magnetic substances like iron and oxygen with the
result that the hemoglobin in the blood vessels moves actively to effect the activated
circulation (57). The treatment with magnets increases the number of new blood corpuscles in
the body. As magnetic power promotes better breathing action also, it results in prevention
and cure of the diseases which are connected very much with circulatory system such as
bronchitis, asthma, blood pressure etc. Internal Secretion of hormones and its activity is
remarkably improved by the joint effect of internal heat of the body and the external heat
caused by the magnet.
The hormone secretion glands get properly warm and their function becomes active by
supply of excess oxygen. So, all diseases caused by the lack of hormone secretion are
favorably affected and as well as improved by the Constant use of magnets. The magnetic
flux penetrates the tissues and it works to regulate hormone secretion which provides energy
to normalize the functions of the internal organs. In the matter of reformation, resuscitation
and promotion of the growth cells, the power of magnet observed is quite remarkable. The
magnetic flux generates some comfortable warm feeling in the body which strengthens the
function of cells and cures inflammation and spasms. When the magnetic flux passes through
the tissue, a secondary current is created around the lines of force in the tissue cells which
ionized the protoplasm and rejuvenates the tissues by activating and vitalizing the metabolism
(58).
Sericulture, or silk farming, is the rearing of silkworms for the production of silk.
Although there are several commercial species of silkworms, Bombyx mori (L) is the most
widely used and intensively studied silkworm. Silk was first produced in China as early as the
Neolithic period. Sericulture has become an important cottage industry in countries such as
Brazil, China, France, India, Italy, Japan, Korea, and Russia. Today, China and India are the
two main producers, with more than 60% of the world's annual production. The sericulture is
both an art and science of raising silkworms for commercial silk. Silkworm larvae are fed
with mulberry leaves, and, after the fourth moult, climb a twig placed near them and spin their
silken cocoons. This process is achieved by the worm through a dense fluid secreted from its
structural glands, resulting in the fiber of the cocoon (44). The silk is a continuous filament
comprising fibroin protein, secreted from two salivary glands in the head of each larva, and a
gum called sericin, which cements the filaments. The sericin is removed by placing the
cocoons in hot water, which frees the silk filaments and readies them for reeling.
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This is known as the degumming process. The immersion in hot water also kills the
silkworm pupae. Single filaments are combined to form thread, which is drawn under tension
through several guides and wound onto reels. The threads may be plied to form yarn. After
drying, the raw silk is packed according to quality.
In order to increase in the production of quality raw silk, efforts have been made to
investigate the effect of temperature [1], relative humidity [2], photoperiod [3], X-rays [4] on
the silk producing potential of B. mori. The effect of magnetism on biological system has
been the subject of world wide interest. Magnetic field influences morphological,
physiological and biochemical characteristic of biological system [5]. Magnetic field affects
larval behaviors of silkworm [6], hormonal level [7] and acid phosphatase activities [8] in
mouse and germination of seed [9]. Its positive effects include cell viability [10], nerve
regeneration [11] and bone healing in guinea pig [12]. Magnetization of eggs influences
incubation period [13], silk producing potential [14] and amino acids content in the larvae of
B. mori [15]. The present attempt has been planned to study, the influence of magnetic energy
on the total protein content in the silk glands, fat bodies and haemlymph of fifth instar larvae
of multivoltine crossbreed race (PM x CSR2) of silkworm, Bombyx mori (L).

2. MATERIAL AND METHODS
Silkworm rearing is an extensive month-long exercise starting from egg stage and
terminating in adults laying eggs and dying their natural death. During this course, they pass
through five larval instars intervened by four moults, cocoon and pupal stage. Silkworm
rearing effectively means the culturing of five larval instars as other stages like egg, pupa and
adults are non-feeding stages. Whole life cycle spans through 45-55 days with 10-12 days of
egg stage, 25-30 days of larval stage, 2-3 cocoon spinning days, 5-7 days as pupal duration
and 4-5 days in adult stage. Prevailing environmental conditions especially, temperature and
relative humidity conditions are vital in determining silkworm physiology as it is a coldblooded organism. Hence, maintenance of recommended temperature, relative humidity (RH),
light and ventilation conditions for every stage of rearing are of utmost importance for
successful silkworm rearing. Dark condition, room temperature and 65% RH is required for
incubation of silkworm eggs. 27-28 °C and 80-85% RH is required for first and second instar
larvae (Chawki silkworm rearing), while 24-25 °C and 60-65% RH is required for third,
fourth and fifth instar larvae (late-age silkworm rearing).
During the intervening moulting stage of 24 hour each between two instars, temperature
of 25-26 °C and RH 60% is recommended for the smooth integument change over. Room
temperature and 65% RH is required during spinning, cocoon preservation, moth emergence,
coupling, decoupling processes. Dark conditions with room temperature and 75-80% RH is
required for oviposition process. A day in silkworm culture consists of various activities like
harvesting of mulberry leaves, food preparation, feeding, bed cleaning etc. Silkworms are fed
four times in a day – morning (9-10 A.M.), afternoon (1-2 P.M.), evening (4-5 P.M.) and
night (9-10 P.M.). Leaves after harvesting from plantations are first washed with plain
running water and then treated with mild KMnO4 for general disinfection. After adequate
drying they are fed to silkworms. During first and second instars, silkworms are fed with
chopped tender and succulent mulberry leaves with high moisture content from apical
portions of the plant.
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During third instar, 3-4 pieces of medium sized leaves are given to the silkworms. Later
on, the entire leaf and complete shoot is given during fourth and fifth instar after required
treatment. Bed cleaning is an important process to ensure the hygiene in the immediate
vicinity of silkworms in order to protect them from infection. Four different mesh-sized bed
cleaning nets are used for cleaning the rearing beds. Bed cleaning is done once in first instar,
twice in second instar and preferably daily in third, fourth and fifth instar. Bed cleaning nets
are spread just before the morning feed. Before the afternoon feed, nets with the silkworms
are shifted to new beds and feeding is then resumed.
The litter, leftover food and dead silkworm, if any, are removed carefully and disposed
of away from the rearing house. Moulting is the process when silkworms seized feeding,
becomes immobile and prepare themselves for shedding their old skin to accommodate the
fast growth. Four moults takes place during the entire larval period. During this period,
special care is required for the moulting worms. Lime powder is dusted in the rearing bed to
reduce the humidity to 60-65% RH to facilitate the moulting process. Moulting period lasts
for about 24 hrs and care should be taken not to disturb silkworms during this period. During
late fifth instar, after completing the feeding silkworms reaches the ripened stage (ready – tospin silk). Ripened silkworms are identified by their characteristics movement to the corners
of the rearing treys, reduction in size by one-third and transparent yellow appearance. These
ripened silkworms are transferred to the mountages (equipment to provide support for cocoon
formation) for spinning cocoons.
Plastic collapsible mountage, bamboo-brush mountage and mountage made out of
locally available materials (dried leaves and branches of different plants arranged in a zig-zag
manner in card-board boxes). After two-three days of spinning, cocoons are harvested from
the mountages. Cocoons can be used for either propagating the generation or extraction of silk
fibre. For propagating generation, cocoons are left at the room temperature and 65-70 % RH
for moths to emerge from cocoons after passing through intermediate pupal stage after 6-7
days. After emergence, males and females are coupled for four-five hours, decoupled, and
females are kept for oviposition process. Males can be used for second coupling after shortterm refrigeration at 5 °C for 1-2 days. After this, the adult approaches their natural deaths in
1-2 days. The silk worm larvae hatched out of oviposited eggs in 10-12 days after completing
embryonic growth. For extracting silk, the cocoons are subjected to the stifling process in
which, the pupa inside the cocoons are killed by subjecting them to high temperature
treatment via. sun drying, steam or hot air in order to maintain the continuity of silk filament
making up the cocoon. Then, cocoon is boiled or cooked for 3-4 mins at 95-96 °C to make the
serecin soft to dissolve upto 25-26%. Then, silk filament can be extracted out easily on
suitable reeling apparatus by finding the true end in brushing process in which the coarser
floss layer is removed.
The Disease Free Laying (DFLs) of multivoltine crossbreed race (PM x CSR2) of
silkworm, Bombyx mori (L) were procured from government office of Sericulture at
Malegaon Sheti Farm of Agricultural Development Trust, Baramati (India). They were
processed for incubation at 26±1°C temperature and 75±5% relative humidity in plywood
trays (23X20X5 cm) in BOD incubator under the ideal rearing conditions [16] in the Dr. APIS
laboratory, at Shrikrupa Residence, Teacher Society, Malegaon colony, Baramati (India). The
hatched larvae were reared through the standard methods through the use of fresh leaves of
mulberry, Morus alba (L). Soon after the fourth moult, the fifth instar larvae were grouped
into one control group and four experimental groups (1000, 2000, 3000 and 4000 Gauss
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magnetic field), each with hundred individuals. The fifth instar larvae were magnetized in
bulk, by keeping them in plastic container (perforated) and suspending in between two pole of
an axial electromagnet. The desired field strength was developed by adjustment of electric
power supply, which is regulated by electric power regulator. Magnetic field strength was
measured by a digital gausso meter. The magnetic exposure was carried for the first four days
of fifth instar larvae, daily before the first feeding. The larvae of first (I) experimental group
were magnetized in 1000 Gauss magnetic field for half an hour. The larvae of second (II)
experimental group were magnetized in 2000 Gauss magnetic field for half an hour. The
larvae of third (III) experimental group were magnetized in 3000 Gauss magnetic field for
half an hour. And the larvae of fourth (V) experimental group were magnetized in 4000 Gauss
magnetic field for half an hour. After magnetization, the larvae were reared in BOD incubator
maintain at optimum rearing conditions as control group study. The bioassay of total proteins
was carried out on fifth day.
Bioassay of Total Proteins: The total protein content in the silk glands, fat bodies and
haemolymph of larvae was studied according to Lowry et al. [17] and modified by Singh and
Agarwal [18]. For estimation of protein content 1.0 gm silk gland, 0.1 gm fat body and 0.5 ml
hamolymph from fifth instar larvae were taken out. The tissues were homogenated separately
in 4.0 ml of 10% TCA and centrifuged at 20,000 rpm for 10 minutes. The supernatant was
discarded and precipitate was washed with 5% TCA and centrifuged for 10 minutes. It was
rewashed with 10% TCA, centrifuged and supernatant discarded. The precipitate was dissolve
in 4.0 ml of 10N NaOH. In 1.0 ml diluted solution, 0.5 ml freshly
prepared alkaline copper solution was added. The reaction mixture was kept for 10
minutes at room temperature, then 0.5 ml of folin ciocalteu reagent was added and mixed
thoroughly. After 30 minutes blue colour developed which was measured at 600 nm. Six
replicates of each experiment were made. Standard curve was prepared with different
concentration of Bovine Serum Albumen (BSA).
For the purpose to obtain consistency in the results, whole experimentation was
repeated for three times. Data obtained was subjected for statistical analysis. To test
significance of data, analysis of variance [19] was performed. The regression and correlation
coefficient of data was also determined for interrelationship [20].

3. RESULTS AND DISCUSSION
The results of the attempt are summarized in table-1. Changes in the strength of
magnetic field from 1000 to 4000 Gauss exerted considerable change to the total protein
content in the silk glands of fifth instar larvae of silkworm, Bombyx mori (L) (Race: PM x
CSR2). The total protein content in the silk glands was found increased with increase in the
strength of magnetic field from 1000 to 3000. Total protein content of silk glands untreated
control larvae was 22.807 units. Magnetization of the larvae with 1000; 2000; 3000 Gauss
was found resulted into 24.153 (±0.697); 25.213 (±0.637) and 26.794 (±0.716) units
respectively. The larvae of 4000 Gauss magnetic field group enrolled 26.786 (±0.629) units of
silk glands proteins. The maximum level of total protein content in the silk gland of B. mori
was recorded (26.794 ±0.716 μg/mg) in case of 3000 Gauss magnetic exposure of larvae,
while minimum level of protein content (24.153 ±0.697μg/mg) in silk gland was recorded for
control study.
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Table 1. Influence of magnetic energy on total protein contents in the fifth instar larvae of silkworm,
Bombyx mori (L) (Race: PM x CSR2).

Group Tissue

Control
Magnetic
Energy
(00 Guass)

(I)
(II)
(III)
(IV)
Magnetic
Magnetic
Magnetic
Magnetic
Energy
Energy
Energy
Energy
(1000 Guass) (2000 Guass) (3000 Guass) (4000 Guass)

Silk Glands

22.807
(±0.443)

24.153
(±0.697)
5.901

25.213
(±0.637)
10.549

26.794
(±0.716)
17.481

26.786
(±0.629)
17.446

Fat Bodies

14.945
(±0.783)

17.635
(±0.921)
17.999

20.512
(±0.926)
37.249

21.897
(±0.953)
46.517

21.891
(±0.971)
46.477

Haemolymph

13.561
(±0.684)

15.813
(±0.595)
16.606

17.371
(±0.784)
28.095

18.041
(±0.826)
33.035

18.116
(±0.789)
33.588

F2-ratio = 11.43* n2 = 2 *P1 < 0.01 *P2 < 0.01
-Each Figure is the mean of three replications
-Figures in parentheses with ± signs are standard deviations

The two way ANOVA shows that variation in the strength of magnetic field
significantly (P < 0.01) influenced to the total protein content in the silk gland of fifth instar
larvae of B. mori. The regression in between independent variable [X] ( magnetic power) and
dependent variable [Y] (total protein content in the silk gland) shows positive correlation with
mathematical equation: Y1 = 25.936+0.000286X and r1 = 0.30871. In statistics, linear
regression is an approach for modeling the relationship between a scalar dependent variable y
and one or more explanatory variables (or independent variables) denoted X. The case of one
explanatory variable is called simple linear regression. For more than one explanatory
variable, the process is called multiple linear regression.[1] (This term should be distinguished
from multivariate linear regression, where multiple correlated dependent variables are
predicted, rather than a single scalar variable.) [2]. In linear regression, the relationships are
modeled using linear predictor functions whose unknown model parameters are estimated
from the data. Such models are called linear models [3]. Most commonly, the conditional
mean of y given the value of X is assumed to be an affine function of X; less commonly,
the median or some other quantile of the conditional distribution of y given X is expressed as
a linear function of X. Like all forms of regression analysis, linear regression focuses on
the conditional probability distribution of given X, rather than on the joint probability
distribution of y and X, which is the domain of multivariate analysis.
The contents of total proteins of fat bodies of fifth instar larvae of untreated group were
found measured 14.945 (±0.783) units. Treating the larvae with magnetic exposure of 1000;
2000 and 3000 units was found effected into the fat bodies total proteins of 17.635 (±0.921);
20.512 (±0.926) and 21.897 (±0.953) units. The 4000 Gauss magnetic field have had
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sustained (21.891 ±0.971) influence on the fat body total proteins. Regression in between
independent variable [X] i.e. strength of magnetic power and dependent variable [Y] i.e. total
protein content in the fat body of fifth instar larvae shows positive correlation i.e. Y2 =
17.2452 + 0.0005578X and r2 = 0.4186226.
The total protein contents of the haemolymph of fifth instar larvae was effected due to
the variation in the strength of magnetic field for exposure of fifth instar B. mori larvae (Table
1). The total protein content was increased slowly from 1000 to 4000 Gauss of magnetic
energy exposure in comparision with untreated control group larvae. The increase in the total
protein contents of haemolymph was from 16.606 to 33.588 percent. Regression in between
independent variable [X] ( magnetic power) and dependent variable [Y] (total protein content)
in the haemolymph fifth instar larvae shows positive correlation i.e. Y3 = 16.482 +
0.0019558X and r3 = 0.275391. Linear regression finds application in a wide range of
biological studies.
The total protein contents in the silk glands of fifth instar B. mori larvae in the present
attempt exhibited increasing trend due to increase in the strength of magnetic field for
magnetization of first instar larvae from 1000 Gauss to 3000 Gauss whereas, in 4000 Gauss
magnetic field, the total protein content in the silk gland is decreased. The most rapid protein
metabolism was earlier reported in the silk glands of silkworm [21]. Thirty per cent of the silk
protein 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 [22]. T
he starvation caused inhibition of protein synthesis in B. mori [23] whereas, silk glands
start synthesis of silk protein at 10 days of embryonic life which continue till the beginning of
the spinning [23]. The exposure of biological system to different magnetic field is known to
induce the biochemical changes [24], with an increase in the protein metabolism and
utilization of mulberry leaves [25], 2-3% in forth and 97-98% in fifth instar larvae assimilated
protein was utilized in silk protein synthesis [26].
Magnetization of larvae in 3500 Gauss caused an increase in protein content in the
tissues [27] and magnetization of eggs influenced to the amino acids content in the silk gland
of B. mori [15]. The total protein content in the fat body of fifth instar B. mori larvae is
increased up to 3000 Gauss magnetic exposure of first instar larvae but in 4000 Gauss, the
protein content was decreased. The fat body plays important role in the synthesis of protein
[28-30]. Some of the protein in the fat body originally synthesizes their fat body of fifth instar
larvae of B. mori [31,32] while, proteinous sphere were reported in the fat body of honey bee
larvae [33].
In pupal stage of grain moth, Sitotroga cerealella, four major proteins were lost from
the haemolymph and sequenced by the fat body [34,35] and magnetization of eggs influenced
to the amino acids content in the fat body of B. mori [15]. In the haemolymph of fifth instar
larvae of B. mori the level of total protein content is influenced due to the variation of the
magnetic field and it is maximum in 3000 Gauss magnetic field. A decreased protein level in
the haemolymph is recorded in Rhodnius prolixus at high temperature regime [36] and the
level of protein content in the haemolymph at the end of the last instar was attributed to the
increase in protein biosynthetic rate in the fat body of Galleria mellonella [37].
The variation of protein and related component in the haemolymph during insect
development is directly related to spinning process [38, 39] and the synthesis of protein and
kinetics of certain enzyme are known to associate with the synthesis and degradation of amino
acids and protein [40].
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The application of magnetic field caused increase in enzyme activities in the biological
system [41] whereas, magnetization of eggs influenced to the amino acids content in the
haemolymph of B. mori [15]. How exactly magnetic field influences to biological system is
not cleared and efforts are being made in the direction but it may concluded on the basis of
literatures available that magnetization of larvae in the low magnetic field may caused
increase in metabolic activities due to activation of some enzymes and cytochrome as a result
more and more food is consumed by larvae, resulting increased cellular activity in the silk
gland, fat body and haemolymph thus, protein content in the tissues increased whereas, high
strength of magnetic field caused stress responses.

4. CONCLUSIONS
The exposure of fifth instar larvae of multivoltine crossbreed race (PM x CSR2) of
silkworm, Bombyx mori (L) to the magnetic energy of various strengths (1000, 2000, 3000
and 4000 Gauss magnetic field) exert increasing influence on the contents of total proteins of
silk glands, fat bodies and haemolymph. The total protein content was increased with increase
in the strength of magnetic field from 1000 to 4000 Gauss magnetic field. The larvae
magnetized with 4000 Gauss magnetic field were found with sustained or slightly decreased
in total protein contents. Silk gland total proteins were increased from 5.901 to 17.481
percent. Total proteins of fat bodies were increased from 18 to 46.517 percent. And the total
proteins of haemolymph were increased from 16.606 to 33.588 percent. Magnetization may
have had influence on the increase in the levels of amino acids followed by accelerated rate of
protein synthesis in the fifth instar larvae of silkworm, Bombyx mori (L) (Race: PM x CSR2).
Magnetic energy should be utilized as efficiently as possible for the progression of growth of
larval instars of silkworm, Bombyx mori (L).
The variation of protein and related component in the haemolymph during insect
development is directly related to spinning process and the synthesis of protein and kinetics
of certain enzyme are known to associate with the synthesis and degradation of amino acids
and protein. The application of magnetic field caused increase in enzyme activities in the
silkworm, Bombyx mori (L).
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