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Inheritance and Genetics

BMAT Specification

Inthissection, wewill focusoninheritanceandgenetics. Wewill
be exploring where genetic material is stored, different genetic

terms and the interpretation of genetic crosses.
By the end of this chapter, you should be able to:

1. Know the nucleus as a site of genetic material/chromo-
somes/genes in plant and animal cells

2. Know and understand the following genetic terms: gene,
allele, dominant, recessive, heterozygous, homozygous,
phenotype, genotype, chromosome

3. Use and interpret genetic diagrams to depict monohybrid
(single gene) crosses.

4. Use family trees/pedigrees.

5. Express outcome as ratios, numbers, probabilities or per-

centages.



BMAT SECTION 2

6. Understand the concept of inherited conditions.
7. Know that most phenotypic features are the result of
multiple genes rather than a single gene inheritance.

Since 2009, there have been 12 questions on inheritance and
genetics, making it the most popular topic that appears in BMAT
exams. Within this section, we will go through the structure
of DNA and drawing genetic crosses. We will explore common
genetic disorders such as Cystic Fibrosis and Polydactyly.

DNA, Chromosomes and Alleles

Example Question 1
Which of these statements about mutations is true?

1. Mutations can cause a change in genetic material.

2. Mutations can be beneficial.

3. Mutations always lead to a dysfunctional protein being
coded for.

4. Mutations will lead to disease.

A. lonly
B. 2 only
C.1 and 2only



INHERITANCE AND GENETICS

D. 3 and 4only

E. 1, 2 and 3 only

F. 1, 2 and 4only
G.1,2,3and4only

Explanation

To answer this question, let us consider each of the options in
turn. We already have some pre-exisiting knowledge about mu-
tations, so we simply need to rule out the incorrect statements.

1. True-mutationsinvolveachange inthe base sequence

2. True - mutations can lead to beneficial features (e.g. in
natural selection)

3. False - sometimes mutations are silent

4. False - sometimes mutations are silent or beneficial

Answer: C

DNA and Chromosomes

DNA is present in all organisms, packaged into chromosomes.
Aside from identical twins, every organism contains unique
DNA. These chromosomes are found in the nucleus of the cell.
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DQHDQUDGDQUD <]|]D<] q Chromosome

DNA

Figure 1. Demonstrating how DNA is packaged into chromosomes.

Cells can either be diploid or haploid. A diploid cell contains 46
chromosomes, whilstahaploid cell contains 23 chromosomes.
Diploid cells are normal body cells, whilst haploid cells are sex
cells.

Common Pitfall

Some exam questions may refer to cells containing 23
PAIRS of chromosomes. These cells would therefore
have 23 x 2 = 46 chromosomes in total, meaning that
they are diploid cells. Ensure you read the exam

question carefully to avoid this mistake.

Genes and Alleles

Now that we have discussed the location of DNA, we can focus on
the terms “gene’ and ‘allele’. Genes are sections of DNA coding
foraparticular characteristic or protein inan organism. For
example, there is a gene that codes for eye colour.



INHERITANCE AND GENETICS

Allelesare different versions of the same gene. Letusimagine
that there is one allele for brown eyes and another allele for blue
eyes.

Alleles can be dominant or recessive. In our example, let us
consider that the allele for brown eyes is dominant (B), whilst
the allele for blue eyes is recessive (b).

Dominantallelesare always expressed ifthey are presentinan
organism. This is why they are called ‘dominant’.

Recessive alleles are only expressed if there are no dominant

alleles present, which is why they are known as ‘recessive’.

Figure 2. Dominant and recessive alleles for eye colour.

In our eye colour example, a person who has the brown eye
allele (B) and the blue eye allele (b). As the brown eyeallele is
dominant, the person will have brown eyes (Bb).

In contrast, let us consider a person who only has the blue eye
allele (b). Asno dominantallele is present, this person will have
blue eyes (bb).
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®

This section of DNA is the gene for eye colour

DA ‘ x
- ® @
Eisomosonie Eondermed B Allele for Eye Colour (Brown)  Allele for Eye Colour (Blue)

Figure 3. Demonstrating how DNA leads to the expression of eye

colour.

Expert's Advice

When representing a dominant allele, a capital letter
is used. When representing a recessive allele, a
lower case letter is used.

Geneotype and Phenotype

Thegeneticsequenceofanorganismisknownasthegenotype.
The genotype is determined by the DNA of an organism.

The physical characteristics expressed by an organism are
known as the phenotype. This is determined by both the

genotype (i.e. the DNA of an organism) and also environmental
influences.
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Monohybrid Crosses

Example Question 2

Medifair, a research company, were investigating the genes
which determine colour in African Pigeons. The pigeons can
either begrey orblack. There are two alleles that code for colour,

C andc.

Medifair took four African Pigeons, and crossed them together
to form 3 families; A, B and C.
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A
=
B

Family C

RRR R
RRR R
AR R

Family A Family B

Figure 4. Diagram demonstrating a family pedigree.

What is the smallest possible number of homozygous pigeons?

A 0
B. 2
C.3
D.5
E.7
F.9
G. 10
H. 12
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Explanation

We do not know whether the characteristic Grey isdominant, or
whether White is dominant. Therefore Grey pigeons are either
dominant or recessive, and the same applies for White pigeons.

To get the smallest number of homozygous pigeons, we can as-
sumethatalldominantpigeonsare heterozygousdominant (Cc),
not homozygous dominant (CC). All of the recessive pigeons
are homozygous recessive (cc), as you cannot get heterozygous
recessive.

Thereare12greypigeons,and3whitepigeons. Itseemssensible,
therefore, to make the white colour recessive, as the recessive
pigeons are homozygous. Remember, we want to minimise
homozygous. Therefore there are, at minimum, 3 homozygous
pigeons =C.

Answer: C

Representing Genetic Crosses

Genetic crosses can help us to determine the genotype and
phenotype of an organism’s offspring. Genetic crosses can

sometimes be referred to as Punnett Squares.

Wearegoingtofollowanexampleofmonohybridinheritance,
specifically looking at mouse fur colour.

First, we need the genotype of each parent. Let us state that
Parent 1 has agenotype of YY, whilst Parent 2 has a genotype of

9



BMAT SECTION 2

yy. Therefore, Parent 1 will have yellow fur, whilst Parent 2 will
have grey fur.

After the gametes have been formed, there are 4 possible
combinations of alleles in the offspring. In this example, all
combinations are the same: Yy.

Previously we learnt that if a dominant allele is present, it
is always expressed. In our example, all the possible allele
combinations contain a dominant ‘Y’. Therefore, all offspring
from Parent 1 and Parent 2 will have yellow fur.

Parent 1 Parent 2

y = recessive allele
Y = dominant allele

Possible gametes

Possible combination
of alleles in offspring

Yellow Yellow Yellow Yellow
Mouse Mouse Mouse Mouse

Figure 5. Monohybrid cross demonstrating fur colour in mice.

10



INHERITANCE AND GENETICS

Common Pitfall

There are always 4 possible combinations of alleles
in the offspring. However, these allele combinations
may result in ONE possible phenotype.

Dominant and Recessive Disorders

We can see how genetic disorders such as cystic fibrosis and
polydactyly are passed down in a family through the use of
pedigree charts such as the one shown below.

Cystic Fibrosis - Worked Example

Cystic fibrosisisarecessive condition affecting the lungs and
pancreas. Therefore to have the disease, a person must be
homozygousrecessive (cc) forthe condition, such as Katie.

If a person is heterozygous (Cc) such as Jacob, then the dom-
inant ‘non-disease’ allele, ‘C’ will be expressed. This means
that the person will not have the disease, but will be known as

a cystic fibrosis carrier. In the UK, around 1 in 25 people are
carriers for cysticfibrosis.

Ifapersonishomozygous dominant (CC) such as Hana, then

11
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they will not have the disease or be a carrier of cystic fibrosis.

Jacob Hana
Emily Bill Evelyn
Katie Newborn

Key:

Male -
Unaffected

Female -
Unaffected

Male - Female -
Carrier Carrier
. Male - Has ‘

Female - Has

Cystic Fibrosis Cystic Fibrosis

Figure 6. A pedigree chart demonstrating the inheritance of cystic
fibrosis.

12



INHERITANCE AND GENETICS

Expert's Advice
If two unaffected parents have an affected child, the
condition must be recessive. The parents must be

carriers of the recessive allele.

Polydactyly - Worked Example

Polydactyly is a genetic disorder when the affected person has
extra fingers and toes. Itisadominant condition, meaning
that if the dominant allele is present, the offspring will have the

condition.

Figure 7. Polydactyly, the presence of extra fingers and toes.

13
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Letusconsiderthe following family pedigree, where the shaded
shapes represent affected family members. We can work out
the various genotypes of each family member, where ‘P’ is the
dominant allele and “p’ is the recessive allele.

-
© B[
mo .

Figure 8. A pedigree chart demonstrating the inheritance of

polydactyly.

We can see that both A and B have polydactyly, but only 50% of
their offspring are affected (D and G).

Therefore the phenotypes of A and B must be ‘Pp’ and ‘Pp’.
This is because their offspring C and F are unaffected, with

phenotypes ‘pp’ and ‘pp’.

From this, we can deduce that D must have the phenotype of

14
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‘Pp’ also, as they have an unaffected child J.

Expert's Advice

In a dominant condition, if a person is affected then
their phenotype must be homozygous dominant 'AA' or
heterozygous dominant 'Aa'. We can distinguish
between the two by looking at the person's offspring.
If they have any unaffected offspring, then their
phenotype must be 'Aa'.

Take-Home Points

1. Genetic material is stored in the nucleus. DNAispackaged
into chromosomes, which is stored in the nucleus of the
cell.

2. Dominant alleles are always expressed. Whenever a dom-
inant allele is present, it will preferentially be expressed
over a recessiveallele.

3. Parental genotypes will determine offspring genotypes.
In monohybrid inheritance, we can perform a genetic cross
to determine the genotype of offspring.

4. Genetic disorder can bedominantorrecessive. Cystic
fibrosis is a recessive condition, whilst polydactyly is a
dominant condition.

15
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Homeostasis

BMAT Specification

In this section, we will focus on how the body maintains a
constant internal environment. Specifically, we will explore
the control of temperature, glucose and water in the body.

By the end of this chapter, you should be able to:

1. Know that homeostasis is the maintenance of a constant
internal environment, and appreciate its importance.

2. Understand the concept of negative feedback.

3. Understand the regulation of blood glucose levels, includ-
ing the role of insulin and glucagon.

4. Understand type 1 and type 2 diabetes, and how type 1
diabetes can betreated.

5. Understand the regulation of water content (including
ADH) and the regulation of temperature.

16



HOMEOSTASIS

Since 2009, there have been 11 questions on homeostasis,
making it the second most popular topic for BMAT exams. We
will explore nervous and hormonal control of homeostasis,
osmoregulation and thermoregulation. In this chapter, we have
constructed a summary of the common feedback loops.

Homeostasis

Example Question 1

Which of the following is true about a homeostatic response?

1. An effector is always involved in homeostasis.

2. Theprocessofblood clotting, where platelets are activated
that then go onto trigger the activation of even more
platelets, is a homeostatic response.

3. Glycogenisreleased by the pancreas when the blood sugar

levels are too low.

. lonly
2 only
3only
1 and 2 only
2 and 3only
1 and 3 only
All of them

N g w0 N

17



BMAT SECTION 2

Explanation

1. True- Effectors, such as glands or muscles, are always
needed to ensure there is a response to a change in internal
environment.

2. False- Homeostasis is all about negative feedback and the
example given here is positive feedback. This is because,
once the number of activated platelets increases above
normal levels, the increase continues and isn’t brought
back down. Hence, the conditions are not kept stable.

3. False- Putting glucagon in place of glycogen would make
this correct. Glycogen is a chain of sugar, not a hormone.

Answer: A

Common Pitfall
Read each statement very carefully, as it would be
easy to confuse glycogen with glucagon at a brief

glance.

Nervous vs Hormonal Systems

Homeostasisisthe maintenanceofaconstantinternal environ-
ment. The body can maintain a constant internal environment
through use of the nervous and hormonal systems.

The following are the differences between the nervous and
hormonal systems.

18



HOMEOSTASIS

Nervous System Hormonal System
Short term Long term
Very fast response Slower response
Electrical impulses via neurones Chemical messengers via blood

Target a specific region (e.g. a particular Target the body as a whole, and many cells
muscle connected to a specific neurone) can have receptors for hormones

Voluntary or involuntary Always involuntary

Figure 1. The nervous system and hormonal system.

Common Pitfall

Students can confuse the targets of each system, so
remember that the nervous system targets a specific
region, whilst a hormonal system targets the whole
body.

Control of Blood Glucose

It is extremely important to control blood glucose in the human
body. Ifglucoseistoohigh,thiscanleadtohyperglycaemia.If
glucose ittoo low, this can lead to hypoglycaemia.

In order to keep glucose in range, the body uses two hormones.
These are glucagon andinsulin.

19
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When blood sugar is low, glucagon converts glycogen into
glucose. When blood sugar is high, insulin converts glucose

back into glycogen.

R‘ After After ?
Exercise Meal

Glucose level Glucose level
fall rise
| 1
Detected by Detected by
pancreas Glucose level pancreas
1 normal
a cells release B cells release
more glucagon more insulin
i i
More glycogen More glucose
broken down to converted to
glucose glycogen

Figure 2. The homeostatic mechanisms regulating glucose control.

Type 1 and Type 2 Diabetes

Diabetes is a condition where blood sugar is too high, known as

hyperglycaemia.

Type 1 diabetes is known as an autoimmune condition. The
pancreas is not able to secrete insulin and typically presents in
childhood.

Type 2 diabetes occurs when the cells become less sensitive to

20
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insulin. This typically presents in older patients.

We can test for diabetes using the glucose tolerance test. The
patient is asked to consume a glucose drink.

16+

144 Diabetics
C
=} 124
)
©
S 10+
g2
2 g 8
O
(8]
: - 64/\
o
i:) 4 Healthy
(G} 2 -

0 T T T

0 50 100 150

Minutes from start of test

Figure 3. Results from a glucose tolerance test.

Healthy individuals will release insulin to deal with the increase
in glucose, restoring normal levels. If they are diabetic, then
their blood sugar will quickly increase and stay high.

Expert's Advice

Glucagon is released when blood sugar levels are low,

21
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i.e. when glucose is GONE.

Osmoregulation

Example Question 2

This diagram is of a nephron.

22
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&

"

Figure 4. Diagram of a nephron.

23



BMAT SECTION 2

Which row in the tables shows the correct functions of P, Q and

R?

p

Q

A| Ultrafiltration of the blood.

Reabsorption of water into
the blood.

Selective reabsorption of
glucose, salts and some water.

B | Reabsorption of water into
the blood.

Ultrafiltration of the blood.

Selective reabsorption of
glucose, salts and some
water.

[g]

Ultrafiltration of the blood.

Selective reabsorption of
glucose, salts and some water.

Reabsorption of water into the
blood.

D | Selective reabsorption of
glucose, salts and some water.

Ultrafiltration of the blood.

Reabsorption of water into the
blood.

Reabsorption of water into
the blood.

Ultrafiltration of the blood.

Selective reabsorption of
glucose, salts and some water.

-

Selective reabsorption of
glucose, salts and some water.

Reabsorption of water into
the blood.

Ultrafiltration of the blood.

Explanation

Pistheloop of Henle. Therole oftheloop of Henleisto reabsorb

the majority of water back into the blood. Q is the glomerulus.

Theglomerulusisacluster of blood vessels which is surrounded

bytheBowman’s capsule. Water, glucose, saltsetcare forced out

of the glomerulus into the Bowman’s capsule where they travel

through the nephron. This process is known as ultrafiltration.

R is the convoluted tubule. Selective reabsorption of glucose,

some salts and water occurs here.

Answer: B

24




HOMEOSTASIS

Control of Blood Water Potential

Itis also important to maintain the correct levels of water in the
body.

There are 3 main ways in which water can be lost from the
body, shown in Figure 11. Water vapour can be breathed out
and water can be lost through sweat. However, water is mainly
lost throughurine.

> «»
Y, -
S D

Figure 5. Methods through which water can be lost from the body.

To control the amount of water lost through the urine, a hor-
mone called ADH is secreted from the pituitary gland.

If the brain may detects a low water content in the blood, it
stimulates the release of more ADH from the pituitary gland.

The ADH will lead to ahigher volume of water being reabsorbed
by the kidney, due to the kidney tubules becoming more per-
meable. As more water is reabsorbed, this results in a smaller
volume of more concentrated urine.

25



BMAT SECTION 2

Thereabsorbed water then goes back into the bloodstream. This
restores water levels back to normal.

Expert's Advice

ADH makes the tubules of the kidney more permeable

through the insertion of aquaporin channels.

Low water content in
blood

High water content in
blood

Heavy intake of salt or

Heavy intake of
water

Pituitary increased sweating \ 4| Pituitary
Gland )y | Gland

releases @ releases
more ADH less ADH

Water content of blood
normal

v

High volume of
water reabsorbed by
kidney

Low volume of water
reabsorbed by kidney

High volume of water
passes into blood

Low volume of water
moves into blood

Small volume of
concentrated urine goes
to bladder

Large volume of
dilute urine goes to
bladder

Figure 6. Osmoregulation and ADH.

Control of Body Temperature

Example Question 3

26



HOMEOSTASIS

Which of the following is false regarding what happens when
body temperature increases?

1. Temperature change is detected by the skin

2. Temperature change is detected by the hypothalamus
3. Capillaries move closer to the surface of the skin

4. Hair erector musclescontract

A.land?2
B.1and 3
C.2and 3
D.1,2and 3
E. 1,3 and4

Explanation

The hypothalamus detects an increase in internal body temper-
ature and causes the hair erector muscles to relax (to trap less
hair closer to the skin) and causes the capillaries to move nearer
to the surface of the skin to increase the amount of heat lost to

the environment

Answer: C

Temperature Control

The optimal human body temperature is around 37 degrees
Celsius. If the temperature becomes too high or too low,

enzymes can become denatured.

27



BMAT SECTION 2

Receptors in the skin and hypothalamus send signals to the
thermoregulatory centre in the brain.

If body temperature is too high, then the body will try to cool
down. If body temperature is too low, then the body will try to
warm up.

There are three main ways in which the body responds to

changes in temperature. Let us consider what happens when
the body is too hot.

m Receptor CNS Effector

Feedback to
ry Centre in
Hypothalamus

=

Figure 7. Homeostatic response to a rise in temperature.

Thebloodvesselsundergovasodilation. Thisallows forbloodto
get closer to the skin surface and heat loss to occur by radiation
and convection.

The body will start to sweat. This allows for heat loss through
the evaporation of sweat from the body.

The skin hairs lie flat. This allows for heat loss to easily occur
by radiation and convection.

28



HOMEOSTASIS

Common Pitfall

Students can mix up vasodilation and vasoconstriction
in the homeostatic response. Remember that
vasodilation occurs when body temperature is too
high, whilst vasoconstriction occurs when body

temperature is too low.

Take Home Points

1. Thenervous and hormonal systems control ourinternal
environment. Homeostasis requires input from bother the
nervous and hormonal systems.

2. Thehormonal system controls blood sugar. Insulinand
glucagon are involved in the control of bloodglucose.

3. The hormonal system controls water potential. ADH
helps to maintain constant levels of water within the body.

4. Thenervous system controls body temperature. Skin
receptors can detect a change in temperature, prompting
signals to the thermoregulatory centre in the hypothala-
mus.

5. Homeostasis can fail. People can develop diabetes, a
condition where blood sugar is too high.

29
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Digestion

BMAT Specification

In this section we will focus on parts of the digestive system and

how they function.
By the end of this chapter, you should be able to:

1. Understand the structure and function of the digestive

system.
2. Understand the processes of peristalsis, digestion, absorp-

tion and egestion.

Since 2009, there have been 4 questions on digestion. In this
chapter, we will consider the basic anatomy of the digestive
systemandthe componentsofdigestion. Specifically, wewill be

30



DIGESTION

looking at the digestion of proteins, lipids and carbohydrates.

The Digestive System

The Structure of the Digestive System

In this section, we will run through some basic anatomy.
Example Question 1

The diagram below shows parts of the digestive system.

31



BMAT SECTION 2

Figure 1. The digestive system.

Which of the following statements about the digestive system is
/ are correct?

32



DIGESTION

1. At 3, you can find an enzyme called pepsin, which has an
optimum pH of2.

2. Mechanical digestiontakes place at more than one labelled
area.

3. Bile is made in the gall bladder and helps to emulsify lipids.

4. Peristalsis helps movement of food along 2.

A. lonly
B. 3only
C.2and 4 only
D. 3 and 4 only
E. 1, 2 and 4only
F. 2,3 and 4 only

Explanation:

Pepsin is found in the stomach, which is label number 4. The
label at number 3 is the liver, which doesn’t have a low pH.
Mechanical digestion takes place throughout the digestive
system, for example teeth in the mouth and churning food in
the stomach. Bile is made in the liver, not in the gall bladder.
Peristalsis involvesmuscularcontractionstomove foodalong
the oesophagus, which is number 2 on the diagram.

Answer: C

Common Pitfall

Many students make the mistake of thinking that bile
is made in the gall bladder. Remember that bile is
MADE in the liver and STORED in the gall bladder.

33



BMAT SECTION 2

The basic anatomy of the labelled digestive system is shown in
Figure 2. The aim of digestion is to break large food into small

molecules. The small molecules are then absorbed in the small
intestine.

34



DIGESTION

mouth
oesophagus

stomach

liver

small intestine
large intestine
rectum

anus

Figure 2. The digestive system

35



BMAT SECTION 2

The Roles of the Digestive System

We will now look at the locations of specific processes in the
digestive system.

The digestive system has four main functions. These are
peristalsis, digestion, absorption and egestion.

Peristalsis occurs in the oesophagus. Food from the mouth
travels down the oesophagus into the stomach with the help of
muscular contractions.

Digestion occurs in the stomach and small intestine, as we will
explore further.

Absorption ofdigested products occurs in the small and large
intestines. In the small intestine, food is absorbed. In the large
intestine, water isreabsorbed alongside minerals, vitamins and
ions.

Egestion occurs from the anus. Waste material gets stored in
the rectum then egested from the anus.

Expert's Advice

When revising digestion, it is important to note down
the sites of various enzymes and digestive processes
that occur at each stage.

36
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Organ Enzyme | Substance Action
+ Mechanical digestion by teeth
Mouth Amylase - 0 4
- Amylase in Saliva
- Pepsin and Trypsin break down proteins
Stomach | Proteases Hel «pH2- 3 is optlmum for pepsin / trypsin, and
helps kill bacteria
- Mechanical digestion by stomach churning
Liver - Bile - Production of bile
« Secretion of bile, which emulsifies lipids,
Gall ) Bile breaking them down into smaller droplets to
Bladder help lipases in small intestine. Bile also
neutralises stomach acid.
Proteases . L r
. « Pancreas secretes digestive juices with a
Pancreas Lipases - ”
mixture of enzymes.
Amylase
«» Majority of digestion occurs in the small
Small Proteases intestine
Intestine Lipases - - Absorption of digested products into the
Amylase bloodstream at the ileum. Villi increase surface
area
- Absorption of water, ions, minerals and
Large .
! = = vitamins
Intestine
+ Undigested and waste material is stored for
Rectum / g
Anus - - egestion
. Stored in the rectum, egested from the anus

Carbohydrate, Protein and Lipid Digestion

Now, we will look at the digestion of specific molecules.
Example Question 2

Which of the following statements about lipid digestion is/are

correct ?

37



BMAT SECTION 2

1. Emulsification by bile makes smaller lipid droplets, each
with a smaller surface area.

2. Bile contains an alkali to reduce the pH of material from
the stomach.

3. Lipase secreted in bile breaks bonds in lipids to produce
glycerol and fatty acids.

A. None of the statements

B. 1 only

C.2only

D. 3only

E. 1 and 2 only

F. 1 and 3 only

G. 2 and 3only
H.1,2and3

Explanation

Emulsification increases overall surface area as it breaks down
a large lipid droplet into many smaller droplets. However, the
individual droplet surface area is reduced. Hence, Statement
1 is correct. Bile is alkaline and neutralises the acid material
released from the stomach into the small intestine. Alkalinity
increases pH, rather than pH reduction. Hence, statement 2 is
incorrect. Lipase isnot present in human bile, hence statement
3 isincorrect.

Answer: B

38
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Lipid Digestion

Bileisakeypartoflipiddigestioninthebody. Intheduodenum,
bilehelpstoemulsify lipidsandneutralise stomachacid. The
emulsification of bile is when large lipid droplets are made into
smaller ones. During the digestion process, the ester bonds
between glycerol and 3 fatty acids of each lipid are broken.

ﬁ .
| Droplet
[ )

I./

2.

t’.’.
Bile Salt

Figure 3. The emulsification of lipids by bile salts.

Carbohydrate Digestion

Carbohydrates such as starch are long chain molecules. They
areknownaspolysaccharides. Duringdigestion, these polysac-
charides are broken down into disaccharides, then monosac-
charides.

The breakdown of starch starts in the mouth, due to amylase in

39



BMAT SECTION 2

saliva. It continues in the duodenum where the disaccharides
are broken into monosaccharides by maltase, sucrase and
lactase enzymes.

Starch - - = )¢ —

‘

Glucose
Fructose

Galactose

Figure 4. The breakdown of starch from a polysaccharide into a
disaccharide known as maltose. There is further breakdown into

monosaccharides known as glucose, fructose and galactose.

Protein Digestion

Protein digestion begins in the stomach due to the presence
of the enzyme pepsin. Pepsin is a protease enzyme. Protein
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digestion continues in the duodenum, where dipeptides are
converted into amino acids by dipeptidases.

pars
(P ®
S = o > o0

liE:dopeptld;se?si
Protein Dipeptides Amino Acids

Figure 5. The breakdown of protein into dipeptides then amino

acids.

Take Home Points

1. The digestive system has four main functions. The
functions of the digestive system are peristalsis, digestion,
absorption and egestion.

2. Various enzymes are involved in digestion. Proteases,
amylase and lipase help to break down protein, carbohy-
drates and lipids respectively.
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