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An introduction to animal fibre 
 

TEXTILE FIBERS  

 

Technically, a fiber is defined as being an elongate structure whose length exceeds its breadth. 
A textile fiber is a unit of matter, either natural or manufactured, that forms the basic element of fabrics 

and other textiles and has a length at least 100 times its diameter. Fibers differ from each other in their 

chemical nature, cross-sectional shape, surface contour, color, as well as length and diameter.  

 

CLASSIFICATION OF FIBERS 

 

Fibers can be grouped according to their origin as either natural or man-made fibers (see Fig. 

1.1). In textile technology terms, a fiber is also the most fundamental unit of a fabric. 

 

 
Figure 1.1. Classification of textile fibres 

  

Natural fiber is any fiber that exists as a fiber in its natural state. Natural fibers may be 

subdivided into animal, mineral, or vegetable (plant) fibers.  

 

Animal fibers include keratin-based fibers (protein fibres) such as wool (from sheep) and 

hair fibers of similar use such as alpaca, angora, cashmere, camel, and mohair. Other keratin-

based animal fibers include ‘fur’ type fibers and even human hair. 

 

Non-keratin-based animal fibers include cultivated silk. Asbestos fibers are of mineral origin. 

Fibers of vegetable origin include bast (flax, hemp, jute, and ramie), leaf (obaca, phormium, 

and sisal), seed (akund, cotton, and kapok), and others (coconut or coir). 
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Man-made fibers are the various families of fibers produced from fiber-forming substances, 

which may be synthesised polymers, regenerated natural polymers, or glass. Synthetic fibers 

are those manufactured fibers that are synthesised from chemical compounds (e.g., nylon, 

polyester). Therefore, all synthetic fibers are manufactured, but not all manufactured fibers are 

synthetic. 

 

 

Fibre 

 
 

 

Fibers can also be designated by their chemical make-up as either protein, cellulosic, mineral, 

or synthetic:  

 • Protein fibers are composed of polymers of amino acids.  

 • Cellulosic fibers are made of polymers formed from carbohydrates.  

 • Mineral (inorganic) fibers may be composed of silica obtained from rocks or sand.  

 • Synthetic fibers are made of polymers that originate from small organic molecules 

that combine with water and air. 



1st lecture Animal Fibre 4th class 

3 
 

INTRODUCTION TO ANIMAL FIBRE  

 

Animal fibres are fibrous proteins that have been exploited for many years. Natural protein 

fibres are formed by animal sources through condensation of α-amino acids to produce 

repeating polyamide units with various substituents on the α-carbon atom. The sequence and 

type of amino acids making up individual protein chains contribute to the overall properties of 

the resultant fibre. 

 

The two major classes of animal fibres are keratin (hair or fur) and secreted (insect) fibres, and 

of these two groups, the most important members are wool (derived from sheep) and silk 

(excreted by various moth larvae such as Bombyx mori), respectively. Wool is composed of 

an extremely complicated protein called keratin, which is highly cross-linked by disulphide 

bonds from cystine amino acid residues. By contrast, silk fibre is composed of much simpler 

secreted protein chains, arranged in a linear pleated structure with hydrogen bonds between 

amide groups on adjacent protein chains.  

Common qualities of animal fibres are:  

 moderate strength, resiliency, and elasticity  

 excellent moisture absorbency  

 anti-static  

 fairly resistant to acids, but readily attacked by bases and oxidizing agents  

 tendency of yellowing in sunlight  

 comfortable under most environmental conditions  

 excellent aesthetic qualities 
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All mammalian hairs grow from follicles embedded in the skin, in contrast to the silks which 

are extruded from silk moth larvae. The chemical composition of all animal hairs is the same; 

they are made from the protein keratin, whereas silk fibres consist of the protein fibroin. This 

difference affords each animal fibre type different and unique properties which result in a 

plethora of textiles destined for a variety of end-uses. 

 

Fibres from wool, mohair, angora, cashmere, camel and alpaca have the most significant 

economic value in the textile market today. The other significant animal fibre is cultivated 

silk originating from the silkworm Bombyx mori (B.mori). All mammalian hair fibres are of 

similar structure, chemistry and physical behaviour differing only in fine detail between the 

species. 
 


