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Function of simple sugars in non 
ruminants

In newly 

young 

animals

In simple 

stomach 

animals

In ruminant 

animals

Soluble 

carbohydrate

Dietary fiber

Glucose

Crude fiber

Lactose

Carbohydrate functions in simple 
stomach animals

In newly 

young 

animals

main 

source of 

energy

Synthesis

The total ATP 

production from 

oxidation of 1 mol 

of glucose is 35 

mol of ATP

Of amino 

acids

and storage of 

glycogen

Fat

Lactose 

functions

Function of dietary fiber in non ruminants

Lactose in adult 

animals

Against 

atherosclerosis 

in humans

Against colon 

cancer

reduction of 

blood lipids

Laxative

By

increased rate 

of passage of 

food residues 

through GIT

By

As
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Lactose function

As nutrient In small intestine

By lactase enzyme , 

the lactose digested 

into glucose and 

glactose

In small intestine, lactose converted 

to lactic acid which produced acid 

medium for :

▪Stimulation of calcium absorption

▪Killing undesirable bacteria

Function of glucose in ruminants

Source of energy 

for brain

Synthesis of milk 

lactose

Function of crude fiber in ruminants

Source of heat

Bulkiness 

effect

Source of 

volatile fatty 

acids

Warming

stimulate the 

secretion of 

abomasal gastric 

juice

for

▪Clamminess of the animal

▪Relieves constipation
▪Improved digestion

▪Improved absorption

Source of energy

Source of milk fat

4

5

6



27/07/1441

3

Crude fiber

Definition It is the insoluble part of carbohydrate

Members Hemicellul

ose

Digestion Factors 

affecting 

digestion

Functions

Cellulo

se

Lignified 

cellulose

End products of CF 

digestion

In ruminant In simple stomach 

animals

pH of 

optimal 

activity

Splits peptide bonds 

adjacent to

Site of 

productionEnzyme

1.8-2Tryptophan

Phenylalanine

Tryosine

Methionine

Leucine

Mucosa of 

stomach

Pepsin

8-9Arginie

Lysine

PancreasTrypsin

8-9Aromatic amino 

acids

Methionine

PancreasChymotrypsin

8-9Aliphatic amino 

acids

PancreasElastase

7.2Aromatic amino 

acids

PancreasCarboxy- Peptidase 
A

8.0Arginine

Lysine

PancreasCarboxy Peptidase B

7.4Amino acids with 

free NH2 groups

Mucosa of 

intestine

Aminopeptidase

Effect of nutritional conditions on 

Activity of proteolytic enzymes

1 Effect of protein level in the diet.

2 Significance of protease inhibitors.

3 Over heating of protein.
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Effect of protein level in the diet.

1
Secretion of protealytic enzymes by 

the pancreas appears to be regulated 

by the presence of protein in 

intestinal lumen.

2 The dietary proteins probably act by 

binding the enzymes in the gut 

content. With increase of protein 

intake, the amount of free enzyme 

present in the intestinal lumen will 

drop, thus enhancing the synthesis 

and secretion of pancreatic enzymes. 

Significance of protease inhibitors.

1 Protease inhibitors present in soybeans and other leguminous seeds.

2 protease inhibitors are heat sensitive.

3
Unheated soybeans or of isolated soybeans trypsin inhibitors cause 

increased secretion of pancreatic enzymes and hypertrophy of the 

pancreas.

4

Growth depression caused by feeding the trypsin 

inhibitor may be attributed to : 

1.The loss of amino acids present in enzymes being secreted 

by a hyperactive pancreas and finally excreted in the feces.

2.The resistance of native soybean protein to digestion by 

trypsin unless first denaturated by heat.

Over heating of protein

1 Protease inhibitors present in soybeans and other leguminous seeds.

2 protease inhibitors are heat sensitive.

3
Unheated soybeans or of isolated soybeans trypsin inhibitors cause 

increased secretion of pancreatic enzymes and hypertrophy of the 

pancreas.

4

Growth depression caused by feeding the trypsin 

inhibitor may be attributed to : 

1.The loss of amino acids present in enzymes being secreted 

by a hyperactive pancreas and finally excreted in the feces.

2.The resistance of native soybean protein to digestion by 

trypsin unless first denaturated by heat.
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Factors affecting protein 

digestibility :

1 The nature of protein.

2 Level of dietary proteins.

3 Fiber content.

4 Heat treatment.

5 Age and species of the animal.

6 Ration composition.

Level of dietary protein.

1
The apparent digestibility of crude protein is particularly dependent upon 

the proportion of protein in the food.

Why?

The reason for this is that the metabolic fecal nitrogen (MFN) represents a 

constant value. In ruminants a constant, the output of metabolic fecal 

nitrogen is equivalent to 3 gm of crude protein/100 gm of food DM eaten.

If the food contains 6% crude protein, the apparent digestibility of this 

protein =

If the food contains 12% cp, the effect of the MFN is relatively smaller and 

the maximum possible apparent digestibility of the food protein rises to 

75%.

Foods containing less than 3 gm proteins % such as cereal straws, may 

have negative digestibility coefficients for protein. . 
%

=   
6      3  

6
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100 

3  

6
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12      3  
X 

100 12

=   
9  

12

X 

100 

=   

3  

4

X 100 = 75%

The nature of protein.

1
There are differences in digestibility between plant and animal 

proteins as well as between proteins of different plant or animal 

species.

2 The protein (Keratin) of hair, feathers, hoof, horn, is relatively indigestible.
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Crude fiber utilizing 

bacteria

Cellulose 

digesting 

bacteria

Hemicellulose 

digesting bacteria

Definition Bacteria have the biochemical 

ability to produce cellulase enzymes 

which can hydrolyze native cellulose

Other name Cellulytic bacteria

Example Cellulytic bacteria

Definition

Bacteria have the 

biochemical ability 

to hydrolyze 

hemicellulose

Other name Hemicellulytic

bacteria

Example
Cellulytic 

bacteria

Fiber content.

1

Among the plant feeds, wide variations in fiber content and protein 

digestibility are found within each group of foodstuffs.

The crude fiber fraction of food has a greatest influence on its 

digestibility and both the amount and chemical composition of the 

crude fiber are important.

2 An increase in the proportion of crude fiber in a particular feed is 

generally accompanied by greater signification of cell walls.

3
An increase in the crude fiber content of feeds causes a reduction in 

the digestibility of protein (total organic matter: cell contents).

Heat treatment.

There are at least three factors which determine the effect of heat on the digestibility 

of food proteins. Type of heat , Time of heating and Temperature applied.

Type of 

heat

Moist or dry. Usually, moist heat treatment of protein is less 

destructive than dry heat.

Time of 

heating

By prolongation of heating time, at fixed temperature, 

protein digestibility tends to decrease.

High temperature tend to reduce protein digestibility.Temperature 

applied
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Age and species of the animal.

Digestibility of protein differs according to the age of the 

animal.

2 Young animals shows lower digestibility than adult animal of the same species.

3
The differences in digestibility of protein among different animal species 

depend upon the fiber content of the ration.

Food low in fiber is equally well digested by ruminants and non ruminants.
4

1

More fibrous food is better digested by ruminants. Generally ruminant 

animals digested protein some what more efficient that single-stomached 

animals.
5

Ration composition .

Energy rich rations 

stimulate microbial 

growth and 

multiplication in the 

rumen, thus increase 

protein utilization by 

microflora and digestion.

Crude fiber digestion

Mechanism It occurs in two steps

Frist step

Second step

Requirements

All Crud fibers must be first fermented to 

pyruvate

The pyruvate fermented  or 

metabolized into volatile fatty 

acids , gasses and heat

Microbial digestion
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Factors affecting crude 

fiber digestion

Plant factors
Plant age

Roughages

Immature

Mature

Bad quality

Good quality

Animal factors
Age

Species

Ruminal factors

Dietary factors

Soluble 

carbohydrateCrude protein
Cobalt

Diet preparation

Immature

Mature

Ruminant

Non ruminant

pH

Microbes

Health

Adaptation

Plant factors

Plant age
Immature

Mature

The crude fiber of 

mature plants (lignified 

cellulose) is of lower 

digestibility than that of 

mature or young or 

growing plants .

The crude fiber of young 

growing plants 

(hemicelluloses, 

cellulose) is of higher 

digestibility than that of 

mature or old plants 

(lignified cellulose  .)

Roughages
Good quality

Bad quality

The good quality 

roughage stimulates 

microbial digestion 

more than the 

Badquality 

roughage…why? 

Because good quality 

roughage is the best 

media for ruminal 

microbiology  .)

Animal  species

Ruminants
Ruminants: Have highest efficiency of 

crude fiber digestion. They are able to 

digest 30-80% with average of 50% of 

crude fiber in most feedstuffs.

Omnivorous Omnivorous species: Have only a limited 

ability to digest the complex 

polysaccharides.

Horse and rabbit
Horse and rabbits: Can digest about 

30% of the crude fiber in the ration. 

They are slightly less efficient than 

ruminants especially with low quality 

roughages.

Chickens Chickens: Crude fiber digestibility 

lies below 5%.
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Animal  age

Immature

Mature
Young monogastric animals during 

the nursing consume milk. Milk is 

characterized by absence of crude.

Young ruminants before the development 

of rumen are considered monogastric 

animals.

Dietary factors

Soluble carbohydrate

Addition of easily digested CHO such as 

starch, sugar cane or molasses to the 

ration of ruminants reduces digestibility 

of crude fiber. This observation is 

explained on the basis that the bacteria 

attach the simple CHO by preference

Dietary protein

The protein content in the ration has a marked 

effect on crude fiber digestibility, as protein 

rich feedstuffs stimulate:

Microbial growth

Bacterial multiplications.

Crude fiber breakdown

Cobalt

Food preparation

Cobalt is one of the trace elements needed by 

microbes. Adequate cobalt supply in a balanced 

ration promotes microbial digestion of crude 

fiber, while a deficiency of cobalt reduces 

crude fiber digestion.

Fine grinding of hay lowers its digestibility 

because the grind substance passes faster 

through GIT and is less fermented.

Excess of carbohydrate

Causes

Side effect Fat deposition (fattening).

Liver

metabolic disorders
Metabolic disorders in cattle, sheep, 

goats, and horses

Fatty liver is produced in laying hens and goose .

Overfeeding of cereal grains.
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Carbohydrate deficiency (Ketosis)

Other name

Definition It is a metabolic disorders due to energy deficiency.

Occurrence

Cause Deficiency of energy intake.

In cow during early lactation and ewe during pregnancy.

Acetonemia in dairy cow and pregnancy toxemia 

or twin lamb dieses in pregnant ewe.

Symptoms

Loss body weight, Abortion in pregnant animals, Water 

consumption is increased , Tissue dehydration 

andDecreased milk production.

Clinical pathology
Hypoglycemia, elevation of blood 

concentration of ketons (aceton and and3 

– hydroxybutyrate) and appearance of 

ketones in milk and blood.

Treatment Sustained intravenous infusion of glucose restored health

Prevention
by preventing over consumption of energy during the 

clinical period

Ketosis in ewe

More than one 

fetus

Enlarged uterus

More glucose intake

Rumen volume decrease

Keton bodies

Fat catabolism

Lowered prop ionic 

acid

Negative energy balance

Decrease glucose 

supply

Lowered blood glucose

Pregnancy

Negative energy balance

Need large amount of glucose to 

form lactose sugar

Dairy cow

Large amount of milk produced 

after parturition

Minimum feed intake

Low blood glucose

High fat metabolism
Production of 

keton bodies
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Symptoms

Loss body weight

Decreased milk production

Abortion in pregnant animals

Water consumption is increased ?

Excessive of electrolytes ( Na and K ions )

Tissue dehydration
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