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The branch of biology that deals
with the normal functions of living organisms
and their parts.

The way in which a living organism or bodily

part functions.
Digestion:
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STRUCTURE AND FUNCTION OF
DIGESTIVE SYSTEM
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Goblet Cells at midgut Epithelium Secretes digestive Fluid
Cylindrical cells absorb digested food

The midgut is derived from embryonic endoderm so it is not
protected by an intima. Instead, the midgut is lined with a
semipermeable membrane secreted by a cluster of cells

that lie just behind the : This
Peritrophic Membrane consists of chitin fibrils embedded in a
protein-carbohydrate matrix. It protects the delicate digestive cells
without inhibiting absorption of nutrient molecules.
The posterior end of the midgut is marked by another sphincter
muscle, the . It regulates the flow of material from the
mesenteron to the proctodeum.
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The hind qut has a
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 The rest of the hindgut plays a major role in
homeostasis by regulating the absorption of water
and salts. In some insects, the hindgut is visibly
subdivided into an small intestine, a Colon, and a
Rectum. Efficient recovery of water is facilitated
by six Rectal Pads. These organs remove more
than 90% of the water from a fecal pellet before it

passes out of the body through the anus.
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Phagostimulants and Feeding Deterrents

“"phagostimulant™

Feeding Deterrent

25 December 2023 www.hbmahesh.weebly.com



Digestion & assimilation of food, take place mainly in
the midgut.

Food ingested by insects is macromolecular

(polysaccharides, proteins, lipids). Small molecules
can only pass into tissues large molecules must be
broken down into a component of suitable size
before absorption occurs. Enzymes concerned with
digestion in saliva and in midgut secretions. Also
microorganisms in the gut may facilitate digestion.
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In other words, it Is the procedure of changing
insoluble substances into soluble substances and
also the impermeable substances into permeable
substances.

The principal enzymes contained in the gastric juice
are tyrosinase, lipase, amylase, maltase and
glycogenase, oxidase, peroxidase and catalase.
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Absorption
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There is difference in the protein of mulberry leaves
and the protein of silkworm body. The proteins of
mulberry leaves is decompose by an enzyme into
amino acids and peptone and absorbed by the cells
of the mid-intestine ‘and ultimately carried to the
respective  organ through haemolymph. In the
respective organ the amino acids and peptones are
again synthesized in to animal proteins. This
process is called assimilation.

Others matter also assimilated in the silkworm body,
such as fat is synthesized from the fatty acids and
glycerol. Besides this fat is also synthesized from
carbohydrates. A greater part of mulberry

carbohydrates synthesized into fats in the silkworm
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Action of Protease
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Action of Lipase
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Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company
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.o -Carbohydrate is a major source of
energy.

Protein and Amino acid

They are used for structural purposes, as enzymes,
receptors, for transport and storage.

Lipids

Lipids are the bound fatty acids, short & long chain
alcohols, steroids and theirs esters, phospholipids &
other groups of compounds in addition silkworms
are able to convert carbohydrates into lipids. Fatty
acids, are components of cell walls in addition to
having other specific functions
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Vitamins

Vitamins, a kind of organic active substance mainly are
the component enzyme and other catalysts.

Ascorbic acid has many important functions in the
silkworm body. It is a powerful antioxidant,

protecting against oxidative damage to DNA,
membrane lipid and proteins

25 December 2023 www.hbmahesh.weebly.com



Riboflavin is important in promoting the release of
energy from carbohydrates, fats and proteins i.e. in
the metabolic pathway for ATP production

Niacin, requires for cell respiration, help with the
release of energy and metabolism of carbohydrates,

lipid and proteins.
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Vitamin B6 in very much essential for silkworm but in
low concentration. Low concentration of vitamin B6
increases the larval body weight, pupal weight, silk
gland weight, cocoon and shell weight

Biotin has an important role in carbohydrate and fat

metabolism.
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Minerals may represent a limiting factor for the growth
of the insects, principally true for all types of diet
composition. The salt significantly improved the
growth of the developmental stages, increased the
cocoon characters, elicited early cocoon production
and increased the reproductive potential of the

silkworms.
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The food which is not naturally derived by an
organism, but prepared or synthesized is known as
artificial diet. The concept of artificial diet was first
developed by for Calliphora
vanitoria (Blue butterfly). The artificial diet was a

mixture of meat extraction, starch, peptone and
minerals. Bhottger (1942) and Bock (1919) developed
an artificial diet for European corn borer (Ostrinia
nubiallis) by using highly purified natural products.
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« The silkworm Bombyx mori is a monophagous
insect which feeds only on mulberry leaves. The
experiment initiated iIn s to investigate the
nutritional requirements of silkworm in Japan
resulted in development of artificial diet.

Researches in artificial diet began in 1953 and in the
year 1960, Fukuda first successfully reared the

silkworm from hatching to adult on artificial diet.

as one
of the main ingredients along with other simple
items of food. Larvae reared on those diets

number than the normal.
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- Simultaneously, attempts were made to improve the
diets taking into consideration the nutrition of
silkworms.
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« A successful formulation of any artificial diet
depends to a large extent on the basic
understanding of nutrition, composition of the
natural food and feeding behaviour of the larvae.

 The diet should contain the essential nutrients in
balanced proportion to support normal growth,
development, and reproduction and to give high silk
contents.
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According to composition of diets, artificial diet can
be divided into three types, as follows:

1. Oligidic diet, 2. Meridic diet, 3. Holidic diet
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When the mulberry leaf is not consistent in terms
of moisture content as required by young age
silkworms

Continuous source of controlled ingredients for
basic research

To maintain hygienic condition during rearing
Drastic reduction of labour requirement
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