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All orgenisrns nzed numnms f51 the maintenance of their lives. Signatures
Nutrieni
"slur_‘e,T- i5-the food or any substance that supplies the body with elements, necessary for
% metabolism.
importance of Nutrients
Certain nutrients (carbohydrates, fats and proteins) provide energy and also raw materials
for protoplasm synthesis. Other nutrients (water, electrolytes, minerals and vitamins) are
essential to the metabolic process.
Nutrition
The sum total of all the processes involved in the taking in and utilization of elements by
which growth, repair and maintenance of activities in the organism are accomplished is
called nutrition.
Modes of Nutrition
Organisms can be divided into two classes on the basis of their method of nutrition.
Autotrophic
Autotrophic organisms can exist in an exclusively inorganic environment because they
can manufacture their own organic compounds from the inorganic raw material taken
from the surrounding media. This means that they produce their own sugars, lipids,
proteins etc from carbon dioxide, water and nitrates.
Heterotrophic
Heterotrophic organisms are incapable of manufacturing organic compounds from simple
inorganic nutrients and so they obtain organic molecules from the environment in the form of
food.

121 AUTOTROPHIC NUTRITION

12.1.1 Mineral Nutrition in Plants
Generally, all autotrophic or photosynthetic organisms need carbon dioxide and water,
which supply the carbon, oxygen and hydrogen. These are the predgiminaii elemi; rts tap
plant needs for the synthesis of organlc mos cLU|ES A TA N Vo
Minor Elements P
There are many other elene 1ts *’"i enfer ..Jto .he chm Gos: tlnn of pfants Some of these

are;
o Nltrogenr whicnis par[ of ).ot »m\

o Phosphpryiys, wihicly i pred entlinATP, nuclelc acid and many other compounds.
o . IMiag \esiurn, V\:h*C' is-part of chlorophyll.

¢ 5] 1 Mren | viigh Is present in cytochromes.

% These are mainly obtained from soil. These are essential for growth and life of the plant.

Crops fail to flourish, if grown repeatedly in the same field unless soil is replenished with
these nutrients. The farmers replace these by spreading animal manure, sewage sludge or
artificial fertilizers in measured quantities over the field. Some chemical fertilizers that
are commonly used in Pakistan are urea, super phosphates, ammonium nitrate etc.
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12.1.2 Mineral Element Deficiencies
It is very difficult or not possible to ascertain the effects of individual mirerals in-huth
plants and animals. However, the deficiencies of some elemesic cau;‘e Q“’IOUS 1. semLc
showing clear symptoms. For examnle: \

J Nitrogen deficiency in ssii, resuits<in swnted growib, enc srong ch|0r05|s (lack of
chlorophylh particularly iniolf leqvis.

o Phosphoicud deficiensy causes seurited nrowh of Foots.

o Potassiiny deficiensy ‘ceuses [rafmnargins to become yellow and brown in colour and

preripture Aeathiof|piant.
lvagnesiar deficiency results in chlorosis.
| ‘iany economically important plant diseases due to mineral deficiency are now
catalogued with the help of colour photography, enabling rapid diagnosis.
Define nutrition. Describe role of different elements in plant nutrition.
(Exercise Question i)
12.2 HETEROTROPHIC NUTRITION

METHODS OF PLANT NUTRITION
The plants generally obtain their food from the air or the water in which they grow. There
are, however, some special methods of nutrition, which are described below.
12.2.1 Saprophytic Nutrition
Definition
Feeding on dead and decaying matter such as dead leaves in the soil or rotting tree trunks
is called saprophytic nutrition and derives its nutrients from host plants.
Mechanism

o These produce extracellular enzymes, which digest the decaying matter and then absorb
the soluble products back into their cells.
o Some bacteria break down the proteins of dead plants and animals and release nitrates,

which are taken up by the plant roots and then built into new amino acids and proteins,
thus helping in nitrogen cycles.
12.2.2 Parasitic Nutrition

Definition - !
Feeding by living in or on other living organlsms (host) be'“n nm o uuﬂfert speﬁlm i3
called parasitic nutrition. _ A )

Mechanism ' TEARRIEERE N

Parasites attach themselve* to :lvm] L'r ings prifost ’hr tagir nour.oument For obtaining
nouris m].ant frovm r1_|gl_“nr pl.mt lh?\Earﬂ.Sftelrcr -etrates its suckers in the conducting tissue
of the hdsi.| R R

Examplﬂq \

| P ECniniaisa parasmc fungus that destroys the wheat plant.

\0/"_ 'Dodder (Cuscuta) is a leafless plant that lives as a twining parasite.

12.2.3 Symbiotic Nutrition

Definition
It is mutual nutrition between organisms living in association with one another.
These organisms belong to two different species.
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Examples _
Some important examples are lichen, mycorrhiza and root nodules with- “-rrogen f-xa.m AN
bacteria. 5 %= Jhat

o The lichen is a symbiotic association betvie«n a furgls and dﬁgal J,et'lc Tn aln ""a’Kes

food by photosynthesis and.nrovid 3 some-2mpun; tg fur:gus wmk fU ngtw bupplles water
and minerals and also protoct on- aﬁlr st disiccal |o1 Ly
L] The n‘y U”l‘llza 'Q Al a‘»SUf |( [IO*’] bet\.""’en o= POSS'ny the mycorrhlzal fungus
fungus #ad icote-af (higher P'i"*\i\ The-fungus | penefits the plant by decomposing
depends, upon ‘the nlotosyritl:ate of the plant. The organic matter in the soil and
o benzit er\er ky “mycorrhizal plant is not providing water and minerals
] L reperly b derstood. However it is known that the such as phosphorus to plant.
" plants with mycorrhizal association show better
growth than those without fungal partner.

o Leguminous plants have nodules on their roots, which contain nitrogen-fixing bacteria.
The bacteria live on the plant material and fix nitrogen, converting it into nitrates, which
the plant uses.

Fig 12.1. Lichens Fig 12.2. Nodules on leguminous plant roots
12.2.4 Nutrition in Insectivorous Plants

There are a few that supplement their inorganic diet with organic compounds. These
organic compounds are obtained by trapping and digesting insects and small animals. All
of the insectivorous plants are true autotrophs, but when they capture prev. their grovv?b
becomes rapid. Apparently, nitrogenous compounds of animal bcuw.Harﬂ of bensiil
these plants. In some plants, the trapped i ingegts are decompusack by ba.,t@.rl,£L In (‘finé"_}-"rht
trapped insects are dlgested by enzymes sec cwd )y he Ieavas ‘Thﬂ \Inn{“s absorb the

nitrogenous compoundsthfjsformef’ f -t A ]
Examples  _ OV VN WL J;.
Pitcher Plant'_ -. RIS A
o Pitcher Dlm it Y& arrccenia p.murca) has leaves modified into a sac or a pitcher, partly

_ filleg Fwith' Watel! A=
] | e And af e leaf is modified to form a hood, which partly covers the open mouth of the

AN J | II L] gtcier,
A Small insects that fall into the pitcher are prevented from climbing out by numerous stiff
hairs.
o The proteins of trapped insects are decomposed by bacteria or enzymes and the products

of this decay are absorbed by the inner surface of the pitcher leaf.
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~. '-. I i\ =y 1‘43 Pltcher plant (Saracenla pupurea) Several fruit flies are entrapped within the leaf.
x 4énous i—Iy Trap

In venous-fly trap (Dionaea muscipula), the leaf is bilobed with midrib between them
There is a row of long stiff bristles along the margins of each lobe.

When an insect touches small sensitive hairs on the surface of the leaf, the lobes quickly
come together with their bristles interlocked.

The trapped insect is then digested by the enzymes secreted from the glands on the leaf
surface and the products are then absorbed.

Fig. 12.4. Leaf of Venus fly trap (Dionaea muscipula) (a) Fly is about to trigger the hair. (b) The two
halves of the leaf trapping the fly.

Sundew

Sundew (Drosera intermedia) shows another type of modification of leaf for
insectivorous activity.

The tiny leaves bear numerous hair like tentacles, each with a gland at its tip.

— A
The insects, attracted by the plant’s odour are entangled. o~ =l *I“-I VAL
Proteins of insects are dlgested by enzymes and the produc carg |)rh)e(ff __'.x'u,__.._»;}:‘.'t" -
;| II I""-\. _.-"-ﬂ -:. I—.:l -
|
" ru--

Fig. 12.5 Leaf o Sun/dew (Droséa intermedia) A dragonfly is aUéht in the sticky fluid on the ends on the
leaf of the glandular hair.

259



Chapter— 12 Nutrition

NN !l,Jp-er incisors.
“ZARNIVORES

QUESTION RELATED TO ABOVE ARTICLE
Explain the different mode of nutrition in plants. -
Describe the Nutrition in Insectivorous plant at Ieast W|th o eyarﬁpue' |
[ (¢ (GFWV-2015)

Discuss the process of nutrition in InsectivorGus, plamts. | | (LHR 2017)
Write a note on four metinodls oiriugritioniiniglaats. |\ = | (DGK 2019)
How imsectivorovs. wiait! raect theiy umar\uu of organic compounds? Describe
three =thods - (GRW 2019)
Discussinutrition jri irise ct \'10US plants (Any two). (LHR 2021)
Dn ingUish hetween: (Exercise Question ii)

{a ;23R! Gpnytic and parasitic modes of life.

(0) Name one parasitic plant

(c) Describe its method of nutrition, explaining why normal nutrition is not possible.

What are heterotrophs? Describe different methods of nutrition.

(Exercise Question iii)

12.2.5 Methods of Animal Nutrition
In large animals, due to large number of cells, digestive system is involved, which
provides the body with water, electrolytes and other nutrients. For this, digestive system
is specialized to ingest food, propel it through the digestive tract, digest the food and
absorb water, electrolyte and nutrients from the lumen of the digestive tract. Undigested
matter from the food is moved out of the digestive tract.
In animals, there is more variety of nutrition than plants. On the basis of nutrition,
animals may be classified as follows.

DETRITIVORES
The animals, which feed on detritus (organic debris from decomposing plants and
animals) are called detritivores.

Examples
Earthworm is the common example of detritus feeder. It ingests fragments of decaying
organic matter especially vegetation either at the soil surface or during burrowing
activity.

HERBIVORES
The animals, which feed on plants, are called herbivores.

Examples

herbivorous mammals are rodents and unqulates The Iater g T 'fed 5.&2|ng urm IS

such as horses, cattle and sheep - _ L ~ad
Features VR AN YT
o In herbivoraus mammals, t1e 0} enne Iav aha mplars *na\'e arge grl“'“lng surfaces.
. There (5 ¢ ajarge 2ap -betvvee1 tne iqgsoar and “amolars.
* Canines art i Jgsing. | | \\ The predator-prey interaction helps in
e In Giazing! and, brnwmg nerblvores

maintaining ecosystem stable. A species in the
area without its natural predator leads to
disastrous results. The introduction of rabbits
into Australia without the predator multiplied
to enormous number and proved a menace to
the farmers.

« (leer, and-'sneep, there are no

The animals, which feed on other

animals, are called carnivores.
Examples

Cats, dogs, lions and tigers are common examples of carnivores.
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Features
o They have large canine teeth for catching and tearing the prey. . e
o Incisors, premolars and molars are all adapted for cutting f'e\h c‘a:ng bo ws olie el

reducing the chunks to sizes suitable for swal'owing.— |~
Predator-Prey Interaction - [

A predator is an animal, w lck (oOt\lI’ES ai! Id rﬂat |l/ L i Is I| an;a_mal for its food. The

animal, -\.’-"['IC’] Is eater, s +hP e W

-
A

OMNIVORES, | || s
The annndh Vi Imm *at b')tfa alant and anlmal as food, are called omnivores.
Exar“nrek '
J . nmpu Gi oinnivores are crows, rats, red fox, bear, pig and man.

NIRN:: eaure

N They have the teeth structurally and functionally intermediate between the extremes of
specialization attained by the teeth of herbivores and carnivores.

FILTER FEEDERS
The animals, which filter food from water, are called filter feeders.

Mechanism
A common mussel possesses two large gills covered with cilia. The movement of cilia
causes a current of water to enter animal via an inhalant siphon. The water, which enters,
contains the food, such as microscopic algae and protozoa. Secretory cells scattered
among cilia produce sticky mucus which entangles food particles. The trapped food
particles are then swept towards the mouth by the ciliary movement. Certain types of
whales are also filter feeder.

Anus Exhalent

Stomach

Mouth
Inhalent
Siphon
e F - -"_
— [~ \ ([ ) .
Foot Gills N N N T AN

Filter reedlng inthssed| | '. .: VLN |
Trig. 12. o—z.llterreedlrrgmtssvl YAy
u |—!U|DF. “EDzR -, -
The amrm‘s Wh!ﬁu afnesl I quid Kd a-"e (,JIUPLJ ﬁuld feeders
Examples
Aphids anc] mq c‘qu:t( es ave examples
Feetives, " §
R ,J 'l"~.:;-.1>|-._J ' H"A':)ntds suck the phloem juices out of the green stems by inserting their delicate stylist.
S el The female mosquitoes are also fluid feeders because it suck blood from the skin
- capillaries by piercing the skin with the help of tubular mouth parts.
MACROPHAGOUS FEEDERS
The animals, which take in food in the form of large pieces, are called macrophagous
feeders.
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Type
g Tentacular, scraping and seizing prey are the common methods of macrophagous feedlm -
Examples ;
. Tentacular feeding occurs in hydra. - | | -
o Scraping type of feeding occurs in’the gdrdz) Lncll (l-le ix). lt feeqs © ”“' usmg rasplng

organ, the radula Leaves arl held v the-ips, bf th“a driaill The rddila moves back and
forth over &2 leaves with it3 taeth seraping the fcod. -
J Seizing a 1d Swaliowing type of mmoph 200tsTeeding is found in spotted dogfish.
PARASITIC [UTRY QN
A parasite|is anlorgenisnithat lives upon or within another organism, called the host, for
Qbraining its foua.

Mypes ™

~ Parasites can be classified according to two different ways.
o According to location into Ectoparasite and Endoparasite.
o According to extent into obligate and facultative parasites.

Ectoparasite
The parasites, which live upon the surface of host, are called ectoparasites
Examples

o Flea and lice are ectoparasites that live in the fur or feathers of mammals and birds and
suck blood from their skin.
o Ticks and mites are common parasites in non-human mammals.

In plants, aphid is a parasite that sucks food from leaves or stems.
Leech is another common example of ectoparasite attacking both aquatic and terrestrial
animals.

Endoparasite
The parasites, which live within the host are called Endoparasite.

Examples
Endoparasites occur in both aquatic and terrestrial animals. These are most common in
intestine of vertebrate host, including man, where they absorb hosts digested food.
Entamoeba histolytica, tape worm and round worms are common examples of
endoparasites.

Obligate Parasite
The parasites, which totally depend on their host for their food are called obligate
parasites.

Facultative Parasites .
The parasites, which are capable of living mdependently of their hc st at u-ne9 ar 3 ca.ltd
facultative parasites. ¢ -

In certain cases the host may be vrea <ened by The, pre‘enc= nf )ar asne Ve ) metabollsm
may be upset by the excretnr!y preqiuc: of parasita. |

Explain. f:hn VErions methpd ¢in ut.m. i=f animals.
How dces, the, U|g=sT|\;° trg ¢t of rierbivores differ from that of carnivores?
F‘(pl in| dlﬁnrmt nrczesses involved in digestion and absorption in animals.

NN (GRW 2017)
AR AR What are heterotrophs? Give methods of animal nutrition. (SWL 2019)
Differentiate between carnivores and omnivores. (RWP 2019)
What are advantages and disadvantages of the parasitic mode of life compared with
that of a free living organism? (Exercise Question iv)

How do the digestive tract of herbivores differ from that of carnivores?
(Exercise Question x)
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12.3 DIGESTION AND ABSORPTION

All animals have similar requirements, although these requirements-diifar in-gatai:
Animals must have the supply of water, oxygen, simple suoars;am|no-acias, (fatly,acias,
vitamins and many other inorganic and dr¢anic suisfances. ' ithese [siibstances] except
oxygen and water, are rare-i1 the ratural.eivirgnmernt drd are nut urectly dvailable to the
organisms.

In natuie, shese substdances are’available, ir-the \fari of proteins, starches, fats, vitamins
and mirzials. _ w T

As sucth, these, incleculet are of no use unless they are broken down or digested into
sirndie rnoEenIles such as amino acids, sugars and fatty acids so that they may pass
{Hreu) gi'the cell membrane and be used by the body.

Erizesses of Holozoic Nutrition

a)

b)

The characteristic processes involved in holozoic nutrition are defined as:

Ingestion

Taking in of food is called ingestion.

Digestion

Breakdown of complex organic compounds of food into simpler diffusible molecules by
the action of enzymes is called digestion.

Digestion may be intracellular or extracellular.

Digestion of food inside the cell is called intracellular digestion.

Digestion of food outside the cell i.e. in cavity or lumen is called extracellular digestion.
Absorption

It is the uptake of diffusible food molecules from the digestive region across the
membrane into the cell or into the blood stream.

Assimilation

It is the utilization of the products of digestion for production of energy or synthesis of
cellular material.

Egestion

It is the elimination of undigested matter from the body.

Discuss characteristic processes involved in holozoic nutrition (DGK 2021)
What is holozoic nutrition? Describe the characteristic processes involved in
holozoic nutrition giving the example of amoeba. (Exercise Ques‘ginn N

12.3.1 Digestion in Amoeba

Amoeba proteus has intracellular mode cr tligestir‘“ and_* eL. ov i mw r(ll (< oF uny
organisms which live with_it;in freahwater worias end sivellcwi laices:
Amoeba also feed son pamculex urg i ic mat1° I nod rnav e ing ested at any points on
the surfac¢ of the bedy. ™ | | - -
When Ashdetia coimes! in cnnta“’“ M 1 *oou partlcle it immediately puts out pseudopodia
around .\

Thes: psaul "lﬂl’)'\t.m flise together around the food particle forming the food vacuole.

' '_nlf the fo0d particle is too big, such as Paramecium, Amoeba encircles it, thus forming a

large food vacuole.

The food vacuole undergoes many changes as digestion proceeds.

First it grows smaller, then larger and again smaller. Lysosomes, which contain
hydrolytic enzymes, fuse with the food vacuole and enzymes are secreted into it.
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o The first phase of digestion is killing and softening of food that take place in the acidic .
medium (approximately pH 5.6) and later it becomes alkallne (abou'r prn 73) during, |
which digestion is completed. | Y

o Then digestion is complete in food vacuvle A rr.bmne Is dlav ' il o ‘Pumerous fme
canals. | \ \ .
o The preducts of digesuic? | \are/ passed, inta_ihe, canais and flnally |nto the surrounding

cytoplasin \ard °m_seqyertly {Gtilized- in—various metabolic reactions of the animal
Undigested 'm'c‘t'fer- i¢, vpided from the organism in the surrounding water by egestion at
<|r‘\, FO"’] 0 u ourTace

Food
_— Vacuole

Prendopodinm

Food Purticle

1.(Food vacuole forms

" Y b |_.- a4 "w- ;
3. Enzymes discharge \ ,-_/- C0.N0
into food vacvsie

by lysosomes | | Tge stlon of indigestable

matenal

J AINE Fig. 12.8 Ingestion, digestion and absorption in Amoeba
il QUESTION RELATED TO ABOVE ARTICLE
Explain the process of digestion in amoeba.
Explain digestion in amoeba. (LHR 2018, BWP 2019, FSD 2019)
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12.3.2 Digestion in Hydra
Introduction -

Hydra is an aquatic, diploblastic coelenterate. e

Mode and Structures for Digestion ) VO N [ (O

o It has vase-like body compnsed of ) prinzipal |¢.yt rsicf cell. | g

o Some of the digestion in hydra is extracel'diar tut FT‘OS\ of i he Gigest on is intracellular.

o The ceritrzl cavny of tiie iodyunctionsias-a-dicesive cavity.

. The anifal has csiiy o periing o the outside called mouth, which is surrounded by

mobile | tentaclzs., This\_cigestive cavity is also called gastrovascular cavity or
(02 enterorn., '

YA Jtsaigestive system is called sac-like (having single opening for ingestion and egestion).
e/ = Numerous stinging cells called nematocysts are present on tentacles. Each nematocyst

consists of a hollow thread coiled within a capsule and a tiny hair-like trigger projecting
outside.

Food of Hydra
Hydra mainly feeds on crustaceans such as Daphnia or Cyclops.

rentlcle

Nematocy: xt

Hollow thread

Digestive cell i‘ NG
Custmvascular—:_._ 4 Capsule )
cavity S

Bud ‘\- o ""—(-utmdermls
"",' ."_M“Wg"-"’ Nucleus N - 4
' hEpldermls

i i Undischarged Discharged
Basal disc X :’ ‘ﬂ) (b)

Fig 12.9. Hydra: (a) Longitudinal section showing the detail of wall and the gastro vascular caV|ty

(b) Nematocysts (discharged and un-discharged) . _—— 1l

Mechanism of Digestion | ."“-j' R APALY
Ingestion NN o b
When a prey comes in conrtact wth trlag:.. T’ne holluw Lhrﬁad of the ncmatocyst turns
inside out ejects poison an prey iv Dal efy ed dr'sometimas Kiited. |
Hydra then Jrasps- its piey mt*\s Ient*wies &nd-pushes it |nt0 the digestive cavity

througnﬁmn moun 1\ ALY
Dlgestlon Wil o
o j The gla1dnar ,‘mls in the gastrodermis secret enzymes, which start extracellular
Tl | ulugy iah-
"-_I- ./ Gastrodermal flagellated cells and contraction of body cavity help in mixing food with

enzymes and breaking it up into fine particles.
o These fine particles are then engulfed by phagocytic action of gastrodermal cells where
digestion is completed intracellularly in the digestive vacuoles.
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Absorption and Assimilation
Digested food is absorbed and utilized in the cells. Ectodermal cells depenri an

endodermal cells for their food. e (s |
Egestion - | | (¢ e
Indigestible food is expelled.out from the o 1st (,VESC chr caviiy ! hrouch o,,vn mouth.
mﬁmr .rﬁ'm ABOVEVART G
Descrilse digestion-irnydia. v £ (LHR 2017)

Descrir= mgmtlc” dig: =sl1un Aasor, won and egestion in hydra.
(SGD 2019, FSD 2021)
12.2.2 Diigéstion in D!‘.Il‘a. id
‘nireddqtion
‘| Planaria is free-living, flatworm found in freshwater streams and ponds.
Mode and Structures for Digestion
In planaria, there are both intracellular and extracellular digestions.

o Digestive system is sac-like with single opening i.e. mouth located on the ventral surface
near the middle of the animal.

o The mouth opens into a muscular tubular pharynx, which leads into the intestine.

o Intestine then immediately divides into three branches i.e. an anterior one, extending
forward and two lateral branches.

o Each of these main branches gives off numerous small branches, which end blindly called
caeca.

Mechanism of Digestion

Ingestion

Planaria engulfs the prey by protruding eversible pharynx through the mouth and pushes
it into the gastrovascular cavity.
Digestion
Food is digested into the intestine. Enzymes are secreted by the gland cells of the
intestine and continue the process of extracellular digestion. Small particles of food are
finally engulfed by phagocytic vacuole. Digestion is completed intracellularly.
Transportation
Products of digestion pass to the rest of the body by the process of diffusion. Branched
intestine also facilitates diffusion of materials to body cells.
Egestion
Undigested food is egested through the mouth. o .

n 4 | A | Upening /
Gastrovascular
cavity

Fig. 12.10. Planaria showing much branched gastrovascular cavity and extruded pharynx.
QUESTION RELATED TO ABOVE ARTICLE

How the digestion is take place in planaria and explain it.

Pharynx
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12.3.4 Digestion in Cockroach

Digestive System and Mechanism of Digestion
The digestive system of cockroach is of tubular type.
It can be divided into three parts.

Foregut
Mid gut
Hindgut
) Eye
- Oesophagus
Salivary Gland
NSalivary recepracle
) J j | B :. I. ] Gizzard . Ny
| Hepatic Caccum : A " e |
Mesenternn . \
Malpighiun A;N?\‘ 1
tubules /i
{‘*' . | I ﬂ. ;I :
lleum tff;’/“’ h'y \ ectum
Colon v
Fig 12.11. Cockroach digestive system
Foregut
The foregut includes mouth cavity, pharynx, crop and gizzard.
o A pair of salivary glands are present in the thorax region of the animal. They secrete

saliva, which is poured into the mouth cavity.
Mandibles of mouth cut food into small pieces.
Saliva hydrolyzes the starchy matter contained in food.
Crop stores partly digested food. Food leaves the crop chunk by chunk and enters in
gizzard.
o Gizzard causes grinding of food and food is transported to midgut.
Midgut
The midgut is a short narrow tube called stomach. Short finger-like hollow tubes, the .
hepatic caecae open into the anterior end of the midgut.
The enzymatic secretions of hepatic caecae and midgut dlgest the for;d i“0 1.pletel)
Hindgut [ ] '
The hindgut is a long coiled tube.riie term: mt! PArt i !vt |c1 | P tn|,k Wa'im ehamber
the rectum, which opens tij the extesor tnroug narius,

The indigestible food after temporaly tomgt u7 he rectim-as tecaa .tatter is then egested
out thrJU'ﬂc.ﬂU -

The dig=stive's: /stem aficobk roﬁ\\w o4 tunular type having mouth for ingestion and anus
or cloacal apert ture, fer ¢gast G,

- liig Inore étficient'thian sac-like digestive system having specialized organs or partitions

AN ..' i, 3fficient digestion and absorption of food.
-_Ju WA QUESTION RELATED TO ABOVE ARTICLE

Describe the digestion in cockroach.

Explain the process of digestion in cockroach. (RWP 2021)
Make a labelled diagram of the alimentary canal and digestive glands in cockroach.
What are the functions of the gland you sketch? (Exercise Question viii)
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12.4 Digestion in Man

o Esophagus, s
&
J Stomach, - - \ |
o Small intestine (duodenum; Jewnvm aml i eum
o Large (Triiestne faocer\dng (,olun tmnsVer"P coion, descendlng colon, caecum and
rectum): |
o Assesiaiea with tre var ibus reglons are the glands, especially salivary glands, liver and
jainpleas,
. here are three sites of digestion in the digestive system of man-oral cavity, stomach and
small intestine.
Tongue Oral cavity
Parotid gland
Salivary ) Sublingual gland Pharynx
glands ; .
Submandibular gland Cardiac orifice
and spincter
Esophagus
\,
Ascending Pylori ( y
rti £ yloric :
Ki‘:‘g;"i:tzsﬁne sphincter
Gall P 1= Stomael
bladder : b i
Pancreas \ s /
Small
intestine )
Duodenum of
Large small intestine
intestine
Anus
Fig 12.12. The digestive system of man. TN,
12.4.1 Digestion in oral Cavity e[~ (LA
There are several functions of the oral cavii y, the mesh ovicusiteing tne; O O
@ Selection of food \ . A N [ =
(b) Grinding or mastication | |\ o~ 70 L[ 0 L L —
(c) Lubrication c_nd_ — A T
(d)  Digestigs | | () x\

The digestive system of man consists of a long coiled tube that extends freivthe mewuth 5£ |

the anus. The main parts in the direction of passage of food areihe gralof chcal Caviny;

Selection of fond

Vhen fi od eritere tie oral cavity (the cavity bounded by palate, tongue, teeth and

-:'1 halked) it-is tasted, smelled and felt.

iT the taste or smell is unpleasant or if hard objects like bone or dirt are present in the
food, it is rejected.

Oral cavity is aided in selection by the senses of smell, taste and sight.

Tongue being sensory and muscular organ plays the most important role in selection of
food through its taste buds.
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Grinding or Mastication
After selection, food is ground by means of molar teeth into smaller plecpe
This process is useful due to following reasons: [ [~

)} The esophagus allows relatively small pieczs'to pass thrguah,

i) Small pieces have much more surfacé for the ¢rf Zyme to atlac<

Lubrication and Digestion of Fonad ' )
These a2 ‘ne main_fun wﬂrs of cvalcay: 1ty accomiplisiied by sallva

Saliva :
Saliva s te”rmd b/ 1h|ee p? 's of sallvary glands namely sublingual glands situated
beld\s the 1.0"19 12;_sui maxillary glands behind the jaws and parotid glands in front of
fhe 2ans

“ Jermposition of Saliva

Saliva contains three important ingredients.

)} Water and mucous

i) Sodium bicarbonate and some other salts

i)  Amylase or ptyalin

i) Water and Mucous
Water and mucous together make a slimy liquid, which serves to moisten and lubricate
the food so that it can be chewed efficiently and passed through the oesophagus
smoothly.

ii) Sodium Bicarbonate and Other Salts
Sodium bicarbonate and some other salts perform following functions:

o They are slightly antiseptic.

o They stabilize pH of food in buccal cavity

. Fresh saliva is alkaline with a pH nearly 8, quickly loses carbon dioxide and gets to pH 6.

iii) Ptyalin
Ptyalin or salivary amylase is a carbohydrate-digesting enzyme. It digests starch and
glycogen to maltose.

Bolus
As a result of mastication and digestion in oral cavity, the softened, partly digested, slimy
food mass is rolled into small oval lump called bolus.

Swallowing
Transfer of bolus from buccal cavity to oesophagus is called swallowing.

It is usually pushed back of the mouth by the action of tongue and ik bClEb of pliar, rx A\ {

which ensure that the food does not enterthewmdplpe N ; P W

- o 9 ) L 1 T
- e / : 5, L o
: 1 \ 1 1 £ % s

iBojuy ofifodd |

et '_/. f
ey ’ L = ' '-_ ..'.."I._ '__
— | v A >\kqig]otu:, Epiglottis
Phrlynx '- =up down
I "
b | Esophageal Glottis up
{ Glottis sphil:lctegr : \ 1 and closed
Larynx contracted up i — Esophageal
Trachea ‘@ —Esophagus :‘e’l‘;i;‘:;er

Swallowing in man
Fig. 12.13 swallowing in man

269



Chapter— 12 Nutrition

Events of Swallowing
Following are the events, which occur during swallowing. =\

I. Tongue moves upwards and backwards against the roof of the rmuth ere mg the 3)Iu :
the back of the mouth cavity. {

ii. Backward movement of tonque puishis the sofi| pela *e un cnd closas therasal opening at
the back. At the same time, tongee; juthgs fie spft palate up and-clgses the epiglottis (flap
of carti!agej, into_meic-0; Ie3s/ hori; omql positicri-tnus closing the opening of the
windpipe (nlctiis).

iii. Larynx mévies| Lpvyard nder'tha back of the tongue.

iv. . Glotis i putly ¢losed oy the contraction of a ring of muscle.

A A o< cussnot enter the partly open glottis, because the epiglottis diverts the food mass to

\ J 1N wne side of the opening and safely down the esophagus. The beginning of swallowing

' ' action is voluntary, but once the food reaches the back of the mouth, swallowing becomes
automatic. The food is then forced down the esophagus by peristalsis.

Peristalsis
These are characteristic movements of the digestive tract by which food is moved along
the cavity of the canal.

Mechanism
Peristalsis mainly consists of the wave of contraction of the circular and longitudinal
muscles preceded by the wave of relaxation thus squeezing the food down the canal.

It starts just behind the mass of food from the buccal cavity along the esophagus to the
stomach and then along the whole alimentary canal.

Epiglottis
up

Glottis down

Larynx “ and open
down
Esophageal N (- Gravity assist the movement ef material
e i §/  muscles through the esophagus, especially when
i} — Contracted 1 1
_ A\ Contracte liquids are swallowed. However, the
Relaxed

peristaltic contractions that move material
through the esophagus are sufficiently
forceful to allow a person to swallow, even
while dong a headstand Iy -

| - L
= il
[

muscles

Contracted
muscles

| .'H.__ . ¥.-. 3

W

Fig.12.14 Different stages of; péristaltiL,--=r'ihve_3e:nerit_ ir'r._f-ne ?-.\sc'-.ph:-_xé-us'.'-. |

Antiperistalsis_. . '

Sometimes, peno:alti“‘ Mo\ me{] \s\re I"Vefocu due to which food is passed from the
intestin? ‘haci intQ he 'stomach and even in mouth. This movement is called
antinaristaisis. X

. Itu*aylead tn\o..utlng

SN ~uhg€1 PPargs’ -

N J' Hunger contractions are peristaltic contractions, which are increased by low blood
glucose levels and are sufficiently strong to create an uncomfortable sensation often
called a ‘hunger pang’.

Hunger pangs usually beginning 12 to 24 hours after the previous meat or in less time in

some people.
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12.4.2 Digestion in stomach

It is an elastic muscular bag that stores food form meals for some time, mak-";g Tt

discontinuous feeding possible. It also partly digests the food '

Location of stomach YR VR PAN

The stomach is situated below the g phrag m 7r* ‘He Ie‘t sme of tf. abdomin&' va\nty
Cardiac sphincter

At the junction between E)Oph.iq.l arwl he stcmccn herc isa sxnual ring of muscles

called garglav sphinctar, - V{

When ‘53 |\ sphincier fmsms conracr, Tie entrance to the stomach closes and thus

prevent; the ¢cntents i, the-s.omach from moving back into the esophagus. It opens
Vi L1er a vae o nesistaisis coming down the esophagus reaches it.

Fssiphingis ~ : Heart burn, or Pyrosis is a
Stomack painful burning sensation in the
chest usually associated with the
back flush of acidic chime into
the esophagus. This is due to
overeating, eating fatty food,
lying down immediately after a
meal, consuming too much
alcohol, caffeine or smoking.

Pyloric Mucosa

sphincter g it elium

‘\ Duodenum
Fig. 12.15 (a) Sagittal section of human stomach showing internal ridges and sphincters

Fig 12.15. (b) Section through stomach wall (c) Detail of gastric gland in the stomach wall
Wall of Stomach
The stomach wall is composed of three principle layers:
0] An outer layer of connective tissue.

(i) A middle layer of smooth muscles. This Iayer consists of outer, Innqﬂfuu.nal al| \c |rmr.'1_. (AR

circular muscles. NN (o) =
(iii)  Aninner layer (mucosa) of connecuve t|s<| e \.\th rrar. ghnds 0
These muscular layers heIL i ch""mq Angmiking the ‘coc viiith tre stomach secretions.

Gastric glands.. \ W\ s o=
The raudcsa, o’ fhe tcﬁ\ach‘. jse%qq L more proteln is present in the food it

numeraiJstiiblirar (gestric, glands, ‘wiiich are | Stimulates the production of gastrin

comzosed D thrize! kmd;u.cells hormone form the gastric endocrine
(a) (1. _I/'uw)us pel 1+ thai Secrete mucous. lining, which is carried by blood to the
J ' ".Fl)'ii'!“tal or oxyntic cells that secrete HCI. gastric glands and stimulates them to

pepsinogen. proteins more gastrin and more gastric
The secretion of all these cells is | juice for digestion.

collectively called gastric juice. The
secretion of the gastric juice is regulated by smell, sight and quality of food

271



N

'.__-12'0_',-r'pc.n arits of Pancreatic Juice to produce pancreatic juice. Secretin also inhibits

Chapter— 12 Nutrition

Mucous
Mucous is thick secretion that covers the inside of the stomach. It prevenf° the underlying
walls from being digested. . ™

Hydrochloric Acid )
It is secreted in concentratac:form. \
J It adjusts the pH of stomach cotiten: S | anglnu f. om'2 3

J It provides acidicmediami 1or the-action of pensin.

J It oftenscfiens thé focd and Kikls-mzivy mlcroorganlsms.
o It ceivelts ihaGtive, papsiiiogen into active pepsin.

e <

N It i$-an enzyme secreted in an inactive form called pepsinogen. Pepsinogen is activated to
~ pepsin when exposed to the acidic medium or to some already activated pepsin.
Pepsin hydrolyzes proteins to yield peptones and polypeptides.
Chyme
The muscles of stomach wall thoroughly mix up the food with gastric juice and
eventually convert it to semi-solid mass called chyme.
Pyloric sphincter
Gradually the stomach empties into the duodenum through the relaxed pyloric sphincter.

QUESTION RELATED TO ABOVE ARTICLE

Write note on digestion in stomach of man. (GRW 2018)
Why is digestion necessary? Describe what happens to a meal containing fats,
carbohydrates and proteins while it is in the stomach of man. (Exercise Question v)
How do (a) the saliva (b) the pancreas (c) the liver help in the digestion of the food of

man? (Exercise Question vii)
Describe the structure and functions of human stomach. (Exercise Question ix)
What prevents the wall of stomach from being digested? (Exercise Question xi)
How gastric juice production is regulated? (Exercise Question xv)

12.4.3 Digestion in small intestine
Small intestine in man consists of duodenum, jejunum and ileum.
Role of duodenum
Duodenum is first part of small intestine and is about 20-25 cm long. It further leads to
jejunum and ileum.
When chyme passes from stomach into duodenum, its ac;dlt bc|n|ULaLC‘° *the re. easa G
secretions from pancreas, liver and.- i S e o=

v,ont U1, Ol Hw‘patr ana Puncrf atic SP\A\,I'.IOHS
duodenal cells. = Hdpatic! \ar'd | pahcleatic, sacietions are also
12.4.3 (a) Pancreas slintultes.by-a-his'ione calizd secretin, which is
Pancreas is A 'qt’fgc oland WﬁOb B Wdurc ‘by the intestinal mucosa on the entry of
exocring tissub sel: rete» g juice ;h’f “acidic food form stomach. The acidity stimulates
flowss through' sancreatic duct into | secretin production in duodenum and secretin is
| .llk duoadaniiras carried by blood to pancreas which is stimulated

Pancreatic juice contains enzymes | gastric secretion.
for the digestion of all principal
components of food i.e. carbohydrates, fats and proteins.
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Amylase

Amylase also called amylopsin is carbohydrate-digesting enzyme and digzsts starc‘h B0

maltose. . [

Lipase . | | (¢ :
Lipase is fat digesting enzyme and nydroI\ms a'small p=|"entoge 01 fats ificc fatty aC|ds and

glycerol. -

Trypsin _ YA, ARy '

Trypsic-is prot2in-digasting erzyma, Itis-secreted in an inactive form called trypsinogen,
which i aciiviiea by énferpidsiase (an enzyme secreted by the lining of the duodenum).

Tiyppin | ,pht» mn irsinto peptones and polypeptides.

Bodil Ricarncnate

1%t partly neutralizes the chyme coming from stomach. This is necessary because enzymes
of the pancreas do not work well in acid conditions.

12.4.3 (b) LIVER
Liver secretes bile, which is stored in gall bladder and then transported to duodenum by bile

duct.

Secretion

o Bile is green, watery fluid. It contains no enzyme but its green colour is due to bile
pigments, which are formed from the breakdown of hemoglobin in the liver.

o It also contains bile salts, which act on fats and emulsify them. They break down fats into

small globules, which are then easily digested by water-soluble lipase.
Functions of Liver

o It produces bile, which is involved in digestion.

o Liver converts toxic substance ammonia, which is a waste product of amino acid
metabolism to less toxic compound, urea, which is then excreted by kidneys.

o It is also involved in breakdown of dead and worn out RBCs.

Problems related to Liver The liver is easily ruptured because it is
Jaundice ) large, fixed in position, and fragile or it
If bile pigments are prevented from | may |acerate by a broken rib. Liver
leaving  digestive tract, they may | rupture or laceration may result in severe
accumulate in blood, causing a condition | internal bleeding. The liver may become
known as jaundice. enlarged as a result of heart
Gall Stones malfunctioning, hepatic cancer or may be-

Cholesterol, secreted by the liver, may | damaged due to h_e“"utls \or I‘C.I( A

precipitate in the gall bladder to produce ! alcoholic. . -~ [

L = W T T W R S ol

gallstone, which may block release of bile. Ve [ '. o

12.4.3 (c) Jejunum TR T A I VYT
Jejunum is the second Wh|I= |.eJm i3 ne thlrd pias to. sraltintesting:

o Jejunuim i gheut 4*4 meter in | cth tompiising about 2/5™ of the small intestine. It
starts from dupleium | arid erds aciteum.

o Ileuin conétitut es nbm' 575t of small intestine. It starts after jejunum and ends at large

inestine.
|I ﬂ \I'I’Ti°'

The food, which escapes undigested from the duodenum, is completely digested in the
jejunum and ileum by a group of enzymes contained in the intestinal juice. The overall
picture of enzymes in the human digestive system their substrates and final products is as
follows:
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ENZYME SUBSTRATES PRODUCTS

Amino peptidase Polypeptides ‘ Dipeptides '
Erypsin Dlpeptldes _ | At agidd =, |\
Lipase Fats \ #—T—aﬂy acids dnd.obyCerol |
Maltase Maltese [ | —___Gma_cqe_ j

Lactase ;.__'_ — [ \lactoce _____ ' 1 """[ Glucose and galactose

Many fuirians' dévilcn Jintestinel 5as and diarrhoea from consuming milk products,
becaise they; leck the. PHZyIﬂES for digesting lactose in milk.

12,48 AlsH piibe of food

'1"_ The small intestine consists of duodenum, jejunum and ileum.
Nearly all the absorption of digested products takes place in the ileum.

Villi
The internal surface of ileum has many folds, which exhibit velvety appearance due to
presence of numerous finger like projections called villi.

Structure of a Villus
Each villus has;

)] An outer covering of epithelial cells

i) Blood capillaries

iii) Lymph vessels called lacteal Many humans develop intestinal
Electron microscope view of epithelial cells | 9as and diarrhoea form consuming
reveals that they have countless closely packed milk product, bepauge they lack the

T ] T enzymes for digesting lactose in

cylindrical processes called micro villi.

milk.
) The total area of absorption becomes incredibly | The epithelial cells of villi are
large due to the enfolding, villi and micro villi. | constantly shed into intestine.

These cells are replaced by the new
cells moving up due to rapid cell
division in crypts

Function of villi.

o Simple Sugars and amino acids are absorbed by
diffusion or active transport into the blood
capillaries through the micro villi. . )

o Some of the fatty acids and glycerol are also absorbed into 9GO sIrea; il Howevp» &
large proportion of fatty acids and- -"cherol enfM tive Mlthe ial b““a 31 vmb vihere they
recombine into fats. These/fats then=zntef the I Lteals- '

. Proteins-. rievent |n !,...*)h vessalg comiire th fat molecules to form lipoprotein
droplets: “Thelé pc 58 |rtc bigna §+r\a4 nviaitioracic lymphatic duct.
o The _'|p(,__-p-._(-:te4_r.s are _g.JLs:quentIy hydrolysed by blood plasma enzyme and enter body
I-'. -.(I:(-ZHE.;. whzre they may be used in respiration or stored as fat in the liver, muscle of under
S e skin,
o The intestinal contents are pushed along the alimentary canal by normal peristaltic

activity. At the end of ileum, there is an ileocolic sphincter that opens and closes time to
time to allow a small amount of residue form the ileum to enter the large intestine.
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Vein carrying. P
blood to ; : ‘u S AL
_.hepatxc purtal ‘ Mlcrovﬂh

v (brush border)

Muscle §

layers
Large
circular folds

Villi

Epithelial cells

Intestinal wall
Figl2.17. (a) Part of wall of small intestine showing glands and villi.
(b) Detail of villus structure.
QUESTION RELATED TO ABOVE ARTICLE . — __,;—_._ .
Discuss digestion and absorption in small mtestme o h I' .'th (f Hi ? ZM
Describe events that oceur durlng ﬁhe prnce,s, Lf =WJu|OW| 1g | f( NI N 2019)
How absorptlon of food t1k=s pu“e Jr s nc 1k mtes’r,mt | f - (GRW 2021)
Write dd‘nn for"ir dﬁ’s“nrpmn I *Q 3 alF r"utes'rfmqu of man. (GRW 2021)
Discuss tf eamor 'Juon nf 'fcnr’ Ig smaII intestine. (LHR 2019, DGK 2021)
V\f‘*f]t 2a ﬂo‘rt 0 s .gestlon in oral cavity in man (RWP 2021)

I| .“-._'_] |\ Vllhat speC|aI|zed features of your small intestine account for the efficient absorption
of digested foodstuffs? (Exercise Question xii)
What are the contribution to digestion of the liver and pancrease?

(Exercise Question xiii)
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12.4.5 Large intestine

It is last part of alimentary canal.

Structure

The large intestine is compioded of i=iee parts:| |
Caecuns-, '
Colon |

Restiim

5 [ iegeuin

It is a blind sac that projects from ileum and continues upto colon. From the blind end of
caecum, there arises finger-like process called appendix. The appendix sometimes gets
inflamed due to entrapping and then putrification of food causing appendicitis. Appendix

is surgically removed due to appendicitis.

Function of large intestine

12.4.6 Rectum

The material that passes form the small intestine to the large intestine contain a large
amount of water, dissolved salts and undigested material. Water and salts are absorbed
into blood, while undigested material is rejected as feces.

The fecal matter contains a large number of bacteria, plant fibers, and sloughs off
mucosal cells, mucus, cholesterol, bile pigments and water.

Large intestine also harbors a large population of useful bacteria that synthesize some
vitamins especially vitamin K, which are absorbed in blood.

If the absorption of water and salts does not take place due to infection, drug action or
emotional disturbance, a condition known as diarrhoea occurs.

If this condition is unchecked, dehydration develops that may prove 0] ,-,)e ‘qtod Th( 0. her:'
extreme condition is constipation, \NhICh i< CcUSF‘d by *I e e,\“ets e atsc»rp ion it Water.
Rectursi i% th> Ias!; pf‘.!.'t oT e rg'ﬂ ; E‘tll% \f\r iere, feees are temporar'ily stored and rejected

through a| LS Al |rte'rvnl<

_/IM s s su ram d by two sphlncters the internal is of smooth and outer of striped

uscles.
Under normal conditions, as the rectum is filled up with feces, it gives rise to defection reflex.
This reflex can be consciously inhibited in individuals other than infants. Gradually the

child learns to bring this reflex under control.
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Oral Cavity : i
Teeth Mastication(cutting and

Salivany e

Lips and cheeks

Tongue

\J [\ IRerctic-gland

Submandibular gland

grinding of food);
communigaiion,

Nianipulag=n oi noa; ho'd |
fooa, in positian betwegn the,
| taethy ceminuiication. '
Manipulaticn-of 76od; holds
food-ii position between the
teeth; cleansing teeth; taste.

None - 1%,

Salive frginl buccal

Clands (mucus only).

Some mucus; small amount of
serous fluid.

Secretion of saliva through
ducts to

Superior and posterior
portions of oral cavity.
Secretion of saliva in floor of

Saliva with amylase

Saliva, with amylase mucus

oral cavity. Saliva mucus only.
Sublingual glands Secretion of saliva in floor of

oral cavity.
Pharynx Swollowing Some mucus
Esophagus Movement of food by Mucus

peristalsis from pharynx to

stomach
Stomach Mechanical mixing of food;

enzymatic digestion; storage;

absorption.
Mucous cells Protection of stomach wall by | Mucus

mucus production
Parietal cells Decrease in stomach pH. Hydrochloric acid.
Zymogen cells Protein digestion. Pepsinogen
Endocrine cells Regulation of secretion and Gastrin

motility.
Accessory Glands
Liver Secretion of bile into Bile

Gallbladder

Pancreas

duodenum

Bile storage; absorbs water
and electrolytes to concentrate
bile.

info dl ooenum

Small Intestirie |

Duodenal glari#s, | |

Goblet cells

Absarptive Tells ||

©naocrine cells

Secretion, ¥ several dlg -stive, |
enzimes éndl buaroonate |o,ns..

No secretions of its own,
stores and concentrates bile. —
Trypsin, c! iymo ypsm

..Jd.l K‘l“&["(- a| nyiase ")Fl’r"rm fo—

|pase »’)I(,al buna[e-'sna

gl
L .otentﬂoﬁ\

'Prme:tlon

| Secretion of digestive

enzymes and absorption of
digested materials.
Regulation of secretion and
motility.

Mucus

Mucus

Enterokinase, amylase,
peptidases, sucrase, maltase,
lactase, lipase.

Gastrin, secretin,

Large intestine
Goblet cells

Absorption, storage, and food
movement,
Protection

Mucus
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QUESTION RELATED TO ABOVE ARTICLE

Discuss process of absorption in large intestine. (LHR-2018)
Describe structure and function of large intestine of man. - _FHR2521, T\ 2021)
Describe functions of large intestine. | L CHUNITENS2T21)

Give the role of large |nt¢=:ine irl di gvs'rmq o1 Man. TT (BWP 2021

12.5.1 Dyspepsia

Definiti

ion
Incomp ety Driimpariect dicestion s called dyspep3|a
Tris is not aidigease i itself but symptomatic of other disorders or diseases.

)‘1""]3 anis

Causes

This is characterized by;

Abdominal Discomfort

Flatulence

Heartburn

Nausea

\omiting

These symptoms may occur irregularly and in different pattern from time to time.

Dyspepsia may occur due to;

Acidity in stomach

Faulty function of stomach and intestine
Insufficient quality or quantity of bile secretions

12.5.2 Food poisoning

Definiti

ion
It is an illness from indigestion of food containing toxic substances.

Symptoms

Causes

The symptoms of food poisoning are

Diarrhea

Vomiting

Abdominal pain

These symptoms usually occur from 12-24 hours after eating contaminated food.

One of the commonest causes of food poisoning are the toxms p"""'dQPd ")y baﬁ* ra'-
Salmonella and Campylobacter —
These bacteria live in the intestines of cat*h, ch1cke1 ar\a- duc& vvuhnul causmg
symptoms there. If humars drink etk &1 eat meat (,r e¢g pfisuch jini ected animals, they
develop food poisoning. |

Infecti Jn g mogst !-.mv if unpastc irizen rnnk ic\drunk or if meat is not properly cooked.

Treatment

The liquid ihiat Rcanes cun "‘g uefrostlng frozen meat contains Salmonella bacteria. The dishes

3 md Utendils, \atiie-the meat is defrosting, must not be allowed to come in contact with any

“Boealist

u‘ Far fGoa

m

A severe form of food poisoning is called botulism. It is caused by toxins of Clostridium
botulinum. These toxins have selective action on central nervous system causing fatigue,
dizziness, double vision, headache, nausea, vomiting, diarrhoea and abdominal pain.

It usually develops from improperly canned or otherwise preserved foods.

278



NN

Chapter— 12 Nutrition

12.5.3 Obesity
Definition ,
It is the term employed when a person has abnormal amounf of flt [ Tie oody an“i a
person with this condition is called obese. - -
Causes
It is mainly due to overeatng and zatine f‘ itt) /11 7d /
Hormesalicaises may aiso'ccrisiderad, o e invoked. Best example is that some people
eat vervizss fet but b=cvme fetty. "Cnhe other hand, some eat too much fat but do not
become'faity. | |
Mer‘har I“’1
32l cells accumulate fat drops in cytoplasm. As these drops increase in size and
number, they join together to form one large fat globule in the middle of the cell, pushing
cytoplasm into thin layer and nucleus to one side. Groups of fat cells join to form adipose
tissue.
Adipose tissue usually develops in the abdomen around the kidneys and under the skin.
Complications
An obese person is much more likely to suffer from;

. High blood pressure
. Heart diseases

. Diabetes mellitus

. Stomach disorders
Control

Obesity can be controlled by reducing fatty food, by eating balanced food. In case of
hormonal disturbance, hormonal therapy can be used.

12.5.4 Anorexia Nervosa

Definition
This term is employed to the loss of appetite due to the fear of becoming obese.
Such feelings develop in human females between the ages of 12-21 years.

Causes
It usually affects girls after onset of puberty. It is characterized by loss of appetite due to
fear of becoming obese. Such girls are often immature and are unable to cope with the
challenges of puberty and emerging sexuality.

Treatment -

o Psychiatric therapy is required to treat anorexic girls. -~ w W] | N

o Patient is often fed through an\"*oute f)tne" *hnn cllme’]tcry cana.., w ich~may be
intramuscularly or intraveriously. \ AT

o Recovery is/ery slow and Tt ray, ta<e -4 year cn_q in.coimie cases 'Ionger.

12.5.5 Bulmiitja'’ Henuaa a ! A \

Definition Vol o

It is-neurctic dlso darbin silghtly older girls. It is characterized by bouts of overeating
detiening fopd-sucn as fried food or cream cakes.

dSyrnotars-
Too much eating is usually followed by;
o Self-induced vomiting
o Fasting
o Purgatives
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Complications
The frequent vomiting and purging may cause physical effect including; _

J Serum electrolyte imbalance ;
o Recurring infection Y [ |
Treatment

Treatment is likely to be! piolongza: 'mf.cll; tréatment 5 o oviriome the effects of
weight loss-end malnut=ition. Treatrjent shou Id b2 in lisspital understrict supervision.
12.5.6 Piles -
Definition -
Piles.or hemiorrinoid, a: e .nasses of dilated, tortuous veins in the anorectal mucosa.
Syl 29

~,»' || “Shrsetimes, these masses start bleeding during bowel movement.
< Situation may aggravate when the patient suffers from constipation.
o The urge to defecate is depressed and it becomes difficult to expel feces.

Complications
Physical distention of rectum may cause other symptoms of ill health.
Treatment

o The only therapy required is improvement of hygiene and use of food softeners such as
roughage in food or laxatives.

o Patients are advised not to sit on hard seats.

o Hemorrhoids are removed surgically in some cases.

12.5.6 Ulcer

Definition

Sore produced by eating away of the walls of the stomach or duodenum after break down
of mucous layer due to digestive enzymes is called ulcer.

Causes
Excess gastric acid secretion is an important factor of peptic ulcer.

Complications
Sometimes a hole develops in the wall of the digestive tract and the contents of the tract
spill into the abdominal cavity, leading to severe infections, which may prove to be fatal,
if immediate medical care is not sought.

Care
Smoking, spicy food, alcoholic beverages, coffee, tea and stress should be avoided by the

patients suffering from ulcer.
QUESTION RELATED TO ABOVE ARTICLEJE

Explain the disorders which are related to the dlgestlve svste.. ' -
Write a note on food poisoning. - T !<\\:L 7_u19)
How we can control obesjty? AR ERL (vae rcissQuestion Xiv)

= 1 v | 1
b - 3 ! | .." 5 .I .-
1 A | — ' L i
DA Y Lo
! L 1 L1 |1 i} h :
1 i \
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Types of Tissues: : —
Epithelial tissues or epithelium - [ |
The tissue in which spaces between the fel!s are sisent andi ‘the eIl are, artanged in
compact form. E.g. epithelivm of ¢kir,, sterach;

Connective Tissue: Bl /
In thesc-tisues, the-sgaces heriveen thi'cells ari jsresent and the cells are not arranged in
compacormn's: Thiese'ce Ils ure Suspenazd i a matrix. E.g. blood

Adlpose Tissues: \

Thelisstesin v mich cells are modified to store fats.
o nynds Off Teath: -
J [ % i here are four types of teeth.

(1) Incisors:
These are chisel shaped teeth. These are present in front of the jaw. These are used for
biting or piercing. There are 8 incisors in man, 4 on lower jaw and 4 on upper jaw.

@) Canines:-
These are sharp teeth. These are present at the side of incisors. These are used for tearing
the flesh. There are 4 canines in man, 2 in each jaw

3 Premolar and molars:
These are collectively called cheek teeth. These teeth have characteristic cusps. These
teeth are used for grinding of food. There are not much differences between these teeth.
The only difference is in their origin. The molars have no milk teeth. While premolars
have milk teeth. There are 8 premolar and 4 molars in man.

Canine Incisor Premolar Molar

Glands:
Tiere, are Ewe tyoes )f UIdF\
@ Endocrine)| gl! md
The-glands \witqout arly’ quct are called endocrine glands. These glands transfer their
i detreriarns thioy gitplood. e.g. thyroid gland.

_- Ju -g:':)_'- | “Elxagrime gland:

“.) = The glands with duct are called exocrine gland. It transfers its secretion through this duct. e.g.
salivary gland, pancreas and liver. Pancreas act as both endocrine and exocrine gland.
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i)
i)
iii)
J ' i.‘/') .
Vi)
Vii)

viii)

Xi)

Ans

Fill in the blanks
Plants absorb minerals in their
form, as found in the sail

In plants, the most common nuirreht

deficienciez | are _-of
Sand

A plant require;! | | for

n0dirld its'cell'together.
Nost.of e organic material in a plant
is

Chlorosis is usually caused by
insufficient :
In the trapped insects

are decomposed by bacteria.

The structure in the mouth that

prevents food from enetering the nasal

cavities is the .

The stomach functions to
, and food

is the common example
of detritivores.

Pancrease  produce

which stimulates the conversion of

glycogen to :

Vomiting occurs due to
movements.

i) Soluble, Water

i) Nitrogen, Magnesium, Phosphorus
iii) Water

iv) Carbohydrates or Starch

v) Nitrogen

vi) Pitcher plant

vii) Soft palate

viii) Mix, Digest, Stroage \ B
ix) Earth worm A
x) Glucaijoi, Glucase
xi) Antiperietaltic,

requires nitrogen and
(a) Cell wall

(b) Enzymes

(c) Starch deposits

(d) DNA replication

O
. Encircle the| corr=ct ans NEE from the
. -*.1_|I'T Die cholons.,

e A plant
““sulphur for its:

i)

i)

vi)

vii)

Vi)

EXERCISE _

Q.1.

A plant regtirgs porassiyym Fr

() 'Synthetizing [roteins

‘b, Syithesizing chlorophyll

£c) Tipening and.-closing of stomata
d) All of these

Carnivorous plants live in soil that
are deficient in:

(a) Water

(b) Oxygen

(c) Nitrogen

(d) Iron

Most vitamins function as:

(a) Catalyst

(b) High energy compounds

(c) Gastrovascular cavity

(d) Mouth

Digestion in hydra and planaria
takes place within its:

(a) Coelom

(b) Alimentary canal

(c) Gastrovascular cavity

(d) Mouth

Mucus in saliva is made of:

(a) Glycolipids

(b) Glycoproteins

(c) Phospholipids

(d) Saturated fatty acids

The structure in the mouth that
prevent food from entering the
nasal cavities is the:

(a) Epiglottis

(b) Soft palate -

(c) Torgus:, -~

(@) Phar 1SN I g

A lrrammahan h =rb|vore has:
(a) Foveer teethi-than carnivores

~(b) Flatter teeth than a carnivore

(c) More teeth than a carnivore

(d) More pointed than a carnivore
Many humans become ill from
consuming milk and milk products
because they lack:

(a) Bacteria in their intestine

(b) Renin

(c) Lactase

(d) Hydrochloric acid
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X)

Ans:

Ans:

Which of the following animals has
no need for a gallbladder?

(a) Cat

(b) Man

(c) Lion

(d) Goat

Short Questions.
What is the advantage of a digestive

tract as compared with a digestive
cavity?
Digestive tract is comparable to tube
like digestive system, which is more
beneficial for animals as compared to
digestive cavity or sac like digestive
systems. Because digestive tract is
more adaptive or evolved than that of
digestive cavity, and is more advanced
in  helping ingestion,  digestion,
absorption, assimilation and egestion.
What are functions of human liver?
Some important functions related to
human liver are as follow;
e Liver act as central
house of human body.
e |t produces bile, which is involved
in digestion.
e Liver converts

metabolic

toxic -siibstaice

ammonia, which is a waste proguct | '
of aming, agid me%ahr)lr»m 10 “fas |

toxic ccmpnunt' i ul eq, wh_ri. s
theh excrelad) Ly L'lc'“eys

o i aise-involved in breakdown of

dead and worn-out RBCs.

i)

Ans:

What measures should be taken
to avoid food poisosiiig? —
Following < Treq sy res—'sh. uld | bs

taxen 10'avoid fodd oomm Ng;
¢ \Fodd! _Sshould be properly
~~cooked.

Ans:

Q.4.

i)

Ans:

i)

Ans:

i)

 Ans:
E'v)-
\\ ) Wishtiventades | df the parasitic

e The dishing utensils should be
cleaned properly.

e Keep food away from germ
carriers.

Can we get along without large

intestine? If not why?

No we cannot get along without

large intestine, because it helps in:

e Absorption of food.

e Storage of food.

e Movement of food.

Extensive Questions.
Define nutrition. Describe role of

different elements in plant
nutrition.

(See article 12.1)

(@) Distinguish between

saprophytic and parasitic modes
of life. (b) i. name one parasitic
plant. li. Describe its method of
nutrition, explaining why nutrition
is not possible.

(See article 12.2)

What are heterotrophs? Describe.—. 1

different methodis ¢
(See-arlicie : 1z d) | —
What (" arg ™, adv*nnmgps and

0N ltr.+|on

“moede-of life compared with that

Ans:

Ans:

“of a free-living organism?

(See article 12.2.5)

Why is digestion necessary?
Describe what happens to a meal
containing fats, carbohydrates and
proteins while it is in the stomach
of man.

(See article 12.4.2)
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vi)

Ans:

vii)

viii)

Ans:

iX)

Ans:

Ans:

What is holozoic nutrition?
Describe the characteristic
processes involved in holozoic
nutrition giving the example of
amoeba.

(See article 12.3)

How do.-{ai the saliva—¢h) the/

pancrease-£), the liver Fein i the
digestion | o1 \tha' food 'of Inan?
Draw [ diagrem ¢f the-digestive
syatzrn tuoshew the position of the

_Iparicrease.
Ans:

(See article 12.4)

Make a labelled diagram of the
alimentary canal and digestive
glands in cockroach. What are the
functions of the gland you sketch?
(See article 12.3.4)

Describe  the  structure and
functions of human stomach.

(See article 12.4.2)

How do the digestive tract of
herbivores differ from that of
carnivores?

(See article 12.2.5)

Xi)

Ans:

Xii)

“Ans:

xiii)

Ans:

Xiv)

Ans:

XV)

Ans

What prevents the wall of
stomach from being digasted? . -
(See article-12.4:2j" (
Wt snectalized features | o your
small \intesting accesiit for the
officierit '2%so/pjion of digested
£oudstuffs?

(See article 12.4.4)

What are the contribution to
digestion of the liver and
pancrease?

(See article 12.4.3 &12.4.3 b)
How we can control obesity?

(See article 12.5.3)

How gastric juice production is
regulated?

. (See article 12.4.2)
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