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INTRODUCTION

• The major source of carbohydrates is found in 

plants.

• Glucose is the universal fuel for human cells.

• The glucose concentrations in the body are 

maintained within limits by various metabolic 

processes.
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Digestion of Carbohydrates

• The principal sites of carbohydrate digestion 

are the mouth and small intestine. The dietary 

carbohydrate consists of:

• Polysaccharides: Starch, glycogen and 

cellulose

• Disaccharides: Sucrose, maltose and lactose

• Monosaccharides: Mainly glucose and 

fructose.

3CARBOHYDRATES/BIOCHEMISTRY/MRS.MITHRA/SNSCAHS



• Monosaccharides need no digestion prior to 

absorption, whereas disaccharides and 

polysaccharides must be hydrolyzed to simple 

sugars before their absorption.
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Digestion in Mouth

• Digestion of carbohydrates begins 
in the mouth. Salivary glands 
secrete α-amylase (ptylin), which 
initiates the hydrolysis of a starch.

• During mastication, salivary α-
amylase acts briefly on dietary 
starch in random manner breaking 
some α-(1 → 4) bonds, α-amylase 
hydrolyzes starch into dextrins.
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Digestion in Stomach

• Carbohydrate digestion halts temporarily in the 

stomach because the high acidity inactivates

the salivary α-amylase.
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Digestion in Intestine

• Further digestion of carbohydrates occurs in 

the small intestine by pancreatic enzymes. 

There are two phases of intestinal digestion.

1.Digestion due to pancreatic α-amylase

2.Digestion due to intestinal enzymes : sucrase, 

maltase, lactase, isomaltase.

8CARBOHYDRATES/BIOCHEMISTRY/MRS.MITHRA/SNSCAHS



Digestion due to pancreatic α-

amylase

• The function of pancreatic α-amylase is to 

degrade dextrins further into a mixture of 

maltose, isomaltose and α-limit dextrin.

• The α-limit dextrins are smaller 

oligosaccharides containing 3 to 5 glucose 

units.
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Digestion due to intestinal

enzymes

• Enzymes responsible for the final phase of carbohydrate 

digestion are located in the brush-border membrane.
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• The end products of carbohydrate digestion 

are glucose, fructose and galactose which are 

readily absorbed through the intestinal 

mucosal cells into the bloodstream.
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Absorption of Carbohydrates

• Carbohydrates are absorbed as monosaccharides

from the intestinal lumen.

• Two mechanisms are responsible for the absorption

of monosaccharides:

1.Active transport against a concentration gradient, 

i.e. from a low glucose concentration to a higher

concentration.

2.Facilitative transport, with concentration gradient, i.e.

from a higher concentration to a lower one.
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Active Transport

• The transport of glucose and galactose across 

the brushborder membrane of mucosal cells 

occurs by an active transport.

• Active transport is an energy requiring process 

that requires a specific transport protein and 

the presence of sodium ions
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Active Transport

• A sodium dependent  

glucose transporter 

(SGLT-1) binds both 

glucose and Na+ at 

separate sites and 

transports them both 

through the plasma 

membrane of the 

intestinal cell.
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Active Transport

• The Na+ is transported 

down its concentration 

gradient (higher 

concentration to lower 

concentration) and at 

the same time glucose is 

transported against its 

concentration gradient.
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Active Transport

• The free energy 

required for this active 

transport is obtained 

from the hydrolysis of 

ATP linked to a sodium  

pump that expels Na+ 

from the cell in 

exchange of K+
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Facilitative Transport

• Fructose and mannose are transported across 

the brush border by a Na+ independent 

facilitative diffusion process, requiring specific 

glucose transporter, GLUT-5.

• The same transport can also be used by 

glucose and galactose if the concentration 

gradient is favorable.
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Transport of Carbohydrates

• The sodium independent transporter, GLUT-2 

that facilitates transport of sugars out of the 

mucosal cells, thereby entering the portal 

circulation and being transported to the liver.
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Clinical significance of Digestion

• Lactose intolerance is the inability to digest  

lactose due to the deficiency of Lactase  

enzyme.

• Causes

Congenita

l
Acquired during lifetime

Primary Secondary
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Congenital Lactose
intolerance

• It is a congenital disorder

• There is complete absence or deficiency of  lactase

enzyme.

• The child develops intolerance to lactose  

immediately after birth.

• It isdiagnosed in early infancy.

• Milk feed precipitates symptoms.
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Baby with Lactose Intolerance
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Primary Lactasedeficiency

• Primary lactase deficiency develops over time

• There is no congenital absence of lactase but the

deficiency is precipitated duringadulthood.

• Thegene for lactose is normally expressedupto 

RNAlevel but it is not translated to form  enzyme.

• It is very common in Asianpopulation.

• There is intolerance to milk + dairy products.

22CARBOHYDRATES/BIOCHEMISTRY/MRS.MITHRA/SNSCAHS



Adult with lactoseintolerance
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• It may develop in a person with a healthy small 

intestineduring episodes of acute illness.

• This occurs because of mucosal damage or from 

medications resulting from certain  

gastrointestinal diseases, including exposure to  

intestinal parasites such as Giardia lamblia.

• In such cases the production of lactase may be 

permanently disrupted.

Secondary lactase

deficiency
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Management of lactose intolerance

• Avoidance of dairy products.

• Although the body’s ability to produce lactase  cannot be
changed, the symptoms of lactose  intolerance can be
managed with dietary changes.

• Most people with lactose intolerance can tolerate  some
amount of lactose in their diet. Gradualy  introducing smal
amounts of milk or milkproducts may help some people 
adapt to them with fewer symptoms.

• Partly digested dairy products can also be given.
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• Lactose-free, lactose-reduced milk, Soy milk and other

products may be recommended.

• Lactaseenzymedrops or tablets (Yeast tablets) can also be consumed.

• Getting enough calcium is important for people with lactose intolerance

when the intake of milk and milk products is limited.

• Abalanced diet that provides an adequate amount of nutrients—

includingcalcium and vitaminD— andminimizes discomfort is to

be planned for the patients oflactose  intolerance.
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Assessment

1. Explain the carbohydrate digestion in our body?

2. Explain its absorption?

3. Explain its metaolism?

4. Types of transport mechanism?

5. Deficiency of carbohydrate metabolism?
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THANK YOU
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