
CARBOHYDRATE
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Role of Carbohydrates

 They provide energy through oxidation 
(starch and glycogen),

 They supply carbon for the synthesis of cell
components,

 They serve as a form of stored chemical 
energy,
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Role of Carbohydrates

 They form part of the structures of some 
cells and tissues. 

 Structural component of cell of plant 
(cellulose) and animals (chitin).

 Functional components of immune system, 
fertilization, pathogenesis, blood clotting, 
and growth.
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Carbohydrate

 Carbohydrate is a compound composed of 
carbon, hydrogen, and oxygen arranged as
monosacharides or multiple of 
monoscharides. 
 Carbo = carbon (C)
 Hydrate = water (H2O).

平成29年9月29日 4



Carbohydrate

 Simple carbohydrates consist of 
monosaccharides (glucose, fructose, 
galactose), and disaccharides (sucrose, 
lactose, maltose), also called the sugars.

 Complex carbohydrates consist of 
polysaccharides (starch, glycogen, and 
some fibers).
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Carbohydrate

 Monosaccharide is a carbohydrate with the
formula of CnH2nOn.

 Disaccharide is a pair of monosaccharides 
bounded together.

 Oligosaccharide is a group of some 
monosaccharides (3 – 10 monosaccharide 
units bounded together.

 Polysaccharide is many nonosaccharides 
bounded together.
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Monosaccharide

 Glucose is a monosaccharide, sometimes 
known as blood sugar, sometimes as 
grape sugar. Nearly all plant foods contain 
glucose.

 Fructose is a monosaccharide, sometimes 
known as fruit sugar. Most plants contain 
fructose.

 Galactose is a monosaccharide, part of the
disaccharide (lactose).
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Glucose
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Fructose
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Galactose
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Disaccharide

 Sucrose is a disaccharide composed of 
glucose and fructose with a α(1→2) 
glycosidic bond, commonly known as table 
sugar, beet sugar or cane sugar. Sucrose 
occures in many fruits and some 
vegetables and grains.

 Lactose is a disaccharide composed of 
glucose and galactose with a β(1→4) 
glycosidic bond, commonly known as milk 
sugar.平成29年9月29日 11



Disaccharide

 Maltose is a disaccharide composed of two
glucose units with a α(1→4) glycosidic bond, 
sometimes known as malt sugar.

 Cellubiose is a disaccharide composed of 
two glucose units with a β(1→4) glycosidic 
bond.
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Dehydration Reaction
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Sucrose
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Lactose



Maltose
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Cellobiose
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Polysaccharide

 Starch is a plant polysaccharide composed
of glucose and digestible by humans. 
Starch can be broken down to shorter 
chains of glucose units known as dextrins.

 Glycogen is an animal polysaccharide 
composed of glucose, manufactured and 
stored at liver and muscle.

 Cellulose is a plant polysaccharide 
composed of glucose and indigestible  by 
humans. 平成29年9月29日 18



Starch

 Starch is a long, straight or branch chain of
hundreds of glucose units connected 
together.

 Starch can be digested by amylase, an 
enzyme which digests (1-4) glycosidic 
bond into shorter chains of glucose units 
called, dextrins, matose and glucose.

 Starch is composed from amylose and 
amylopectin.
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Starch

 Amylose is a straight chain composed of 
hundreds of molecules of D-glucose with 
(1-4) glycosidic bond.

 Amylopectin is a branched molecule 
composed of hundreds of molecules of D-
glucose with (1-4) glycosidic bond and 
branch takes place with α(1-6) glycosidic 
bonds occurring every 24 to 30 glucose 
units .
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Amylose

 Amylose consists of long, unbranched 
chains of glucose (from 1000 to 2000 
molecules) connected by (1-4) glycosidic 
linkages.

 10 to 20% of the starch in plants is in this 
form.

 The amylose chain is flexible enough to 
allow the molecules to twist into the shape 
of a helix. 
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Amylose
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Amylopectin

 Amylopectin consists of long chains of 
glucose (up to 105 molecules) connected 
by (1-4) glycosidic linkages, with (1-6) 
branches every 24 to 30 glucose units 
along the chain.

 80 to 90% of the starch in plants is in this 
form.
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Amylopectin
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Glycogen

 Glycogen is structurally similar to 
amylopectin, containing both (1-4) 
glycosidic linkages and (1-6) branch 
points. Glycogen is even more highly 
branched, with branches occurring every 8 
to 12 glucose units.

 Glycogen is abundant in the liver and 
muscles; on hydrolysis it forms D-glucose, 
which maintains normal blood sugar level 
and provides energy.
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Glycogen
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Cellulose

 Celluloseis a polymer consisting of long, 
unbranched chains of D-glucose connected
by (1-4) glycosidic linkages; it may contain
from 300 to 3000 glucose units in one 
molecule.

 Because of the -linkages, cellulose has a 
different overall shape from amylose, 
forming extended straight chains which 
hydrogen bond to each other, resulting in a
very rigid structure.平成29年9月29日 27



Cellulose

 Cellulose is the material in plant cell walls 
that provides strength and rigidity; wood is 
50% cellulose.

 Most animals lack the enzymes needed to 
digest cellulose, but it does provide 
roughage (dietary fiber) to stimulate 
contraction of the intestines and help pass 
food through the digestive system.
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Cellulose

 Some animals, such as cows, sheep, and 
horses (ruminants), can process cellulose 
through the use of colonies of bacteria in 
the digestive system which are capable of 
breaking cellulose down to glucose.

 Cellulose is also important industrially, from
its presence in wood, paper, cotton, 
cellophane, cellulose acetate, etc.
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Cellulose
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Fibers

 Fiber is a loose term denoting the 
substances in plant food that are not 
digested by human digestive enzymes.

 Crude fiber (CF) is the residue of plant 
foodremaining after extraction with dilute 
acid followed by dilute alkali in a laboratory 
procedures.
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Fibers

 Dietary fiber (DF) is the residue of plant 
food resistant to hydrolysis by human 
digestive enzymes.

 Pectin and hemicellulose are 
polysaccharide fibers found in plant foods.

 Lignin is a carbohydrate-like fiber that 
occurs in plant foods.
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Roles of Fibers

 Body weigh control
 Diarrhea
 Blood lipids and cardiovascular diseases
 Blood glucose and insulin modulation
 Diabetes control
 Colon cancer
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Hazards of Too Much Fibers

 Children who are vegetarian
 People who have inadequate intake of 

vitamins and trace minerals
 People who are in low calorie diets
 Iron absorption
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今日はこれまでです
。

以上
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