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ABSTRACT 

In the industrial enzymology, the usage of enzyme in textile industry is growing rapidly because 

of their eco-friendly and non-toxic properties to reduce pollution in the textile production. For 

efficient application enzymes with high activity and stability is required. Nowadays, due to 

increase in various environmental and health legislations textile industry is facing many 

challenges because for the production of the textile end product many hazardous chemicals are 

used. When fabrics are treated with formulations which contain alkaline pectinase enzyme shows 

highest whiteness index. Present review provides understanding of the role of the alkaline 

pectinase in the bioscouring industry. Alkaline pectinases have various and effective applications 

in the bioscouring and retting of plant fibers in the textile processing industry. It has gained 

attention in textile industry by reducing production cost, energy demand, wastage of water and 

hard chemicals. 
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INTRODUCTION 

Biotechnological advancements have proved to reduce the cost of the manufacturing of the 

products and has worked to protect environment and to improve quality. Use of specific enzymes 

in textile industry is gaining rise due to their capacity to replace hard chemicals (Dhiman et al., 

2008). Conventional preparation of fabrics is replaced by environment friendly processes due to 

the increase in the environmental hazards. According to Li and Hardin, (1998) the process of 

removal of noncellulosic molecules with an environment friendly way is called bioscouring. 

Various classes of enzymes are screened and found such as lyases, polygalacturonase endo 

acting type and polygalacturonase exo acting type etc for bioscouring. Wang et al., (2007) 

reported that pectinases are most efficient enzyme for optimum scouring, able to breakdown to 

low molecular weight water soluble molecules (McNeil et al., 1984), and helps to improve 
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whiteness and absorption capacity of fibers. And by the use of alkaline pectinase would not 

affect the cellulose backbone and fiber is damage free (Rouette, 2001). 

 

Although the potential of some acidic pectinases for bioscouring has been exploited, there is still 

a demand for pectinases with higher activity and stability at alkaline conditions. Wide scale 

industrial application of pectinase requires their cost effective production to make the process 

economically viable. Therefore, the aim of our studies was to reduce the cost of pectinase 

production by optimizing the fermentation medium and to study its application in textile 

industry. Because of the reduction in petroleum resources, petrochemical industry is moving 

towards renewable sources and the generation of high performance substances from natural 

resources is increasing day by day. Frollini et al., 2013 reported that for the development of the 

sustainable substances bio fibers are gaining acceptance especially for packaging and automotive 

industries. Textile industry is playing vital role in the economic growth of the developing 

countries, and contributing major role in employment, national output and exports. Hoondal et 

al., (2002) reported that textile industry is having numerous challenges because of the use of 

various hazardous chemicals for the production of the textile products. 

According to Jayani et al., (2005) degumming and scouring techniques are used for fibers 

processing, degumming is used to remove non cellulosic gummy substances from the cellulosic 

part and scouring is used to remove non cellulosic impurities such as pectin from cotton fibers 

collectively. Beg et al., (2000) reported that traditional processes of degumming and scouring 

involves high pH i.e. 10 and high temperature (95
o
 C), which require high energy and the 

treatment of the alkali waste water is extravagant and challenging and causes fiber damage also. 

Enzymatic scouring and its technical utility are identified by many researchers in the last ten 

years (Lu, 2005). Agrawal et al., (2007) reported for the destabilization of the primary wall 

pectinase is used. 

Pectinases 

Pectinases has various enzymatic activities and reaction mechanisms. Pectinases are divided into 

lyases and polygalacturonases. According to Anis and Eren, (2002) various pectinases are 

commercially available and are used in bioscouring process. Collmer, Ried and Mount, (1988) 
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reported that lyases have optimum pH 8.5 and need divalent cations. Hydrolases on other side 

have 6.0 optimum pH and do not need divalent cations. On the basis of enzymatic activity, 

pectinases are divided into acidic and alkaline pectinases. Acidic pectinases have tremendous use 

in fruit juice industry (Kashyap, Vohra, Chopra, and Tewari, 2001). And alkaline pectinases has 

application in textile industry, especially in cotton fiber bioscouring. For the production of the 

pectinolytic enzyme due to its increasing demand microbial systems are generally used. 

Bioscouring of cotton fabrics has been made many times but on flax less attempts are made. Flax 

is found in the plant stem and classified into several other fibers such as bast, jute and hemp. 

Impurities present in cotton fibers are mainly pectic substances, waxes and coloring material. For 

the removal of these impurities scouring and bleaching processes are used (Koch, 1994) 

Traditional Scouring verses Bioscouring: 

Traore and Buschle-Diller, (2000) reported, cotton fabrics traditional preparation process is 

executed in alkaline medium and this alkaline scouring process require large energy consumption 

and effluent waste water harm environment due to harsh chemicals. Pectin act as cement and 

prevent hydrophylicity of the fiber and is responsible for the hydrophobicity in the primary wall. 

Thus fibers are scoured to improve absorbency of the fibers for further bleaching and dyeing 

processes (Anilin and Soda, 1977; Sakai et al., 1993). Alkaline scouring on the other hand, may 

cause shrinkage and change in the properties of fabric, because under alkaline conditions 

cellulose is more prone to oxidation damage which decreases fabrics tensile strength (Buschle-

Diller et al., 1998). Because of this reason, due to its environmental impact many attempts have 

been made to use enzymatic systems i.e bioscouring rather than traditional alkaline scouring to 

enhance process output. Hence, pectinases are considered to be most suitable enzymes for 

bioscouring, due to its efficiency in breakdown of the pectin into low molecular weight soluble 

molecules by improving the absorbency of fabric without cellulose destruction (McNeil, 1984). 

In comparison to traditional chemical treatment bioscouring 

For bioscouring cellulose and pectinase are used. Scouring is the traditional process of removing 

noncellulosic substances from the cotton surface. Pectinases remove connection between the 

cuticle and the body of the cotton fibers by hydrolyzing pectin present in the cell wall. Many 

experimental findings have revealed that BOD (Biological Oxygen Demand) and COD 

(Chemical Oxygen Demand) of bioscouring is very less i.e. 20-45% as comparison to alkaline 
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scouring which has 100%. Similarly TDS (Total Dissolved Solids) of bioscouring is again very 

less i.e. 45% in comparison to alkaline scouring i.e. 100% again. 

Pawar et al., (2002) reported that bioscouring is very easy to handle as compare to alkaline 

traditional scouring process because of the presence of harmful chemicals. Bioscouring is better 

process because scouring is done effectively without affecting fabric and the environment 

negatively. Bioscouring include use of enzymes for the removal of the non cellulosic impurities 

and make fibers more hydrophilic. Thus, as compared to alkaline traditional scouring, 

bioscouring is more eco-friendly and cost effective. Hydrophobicity of the raw fibers of cotton 

and flax is due to presence of waxy substances and pectins, which greatly affect successive 

processes such as dyeing and finishing. Cell wall of mature fiber contains upto 15% pectic 

substances and rest is cellulose and hemicelluloses. Thus, nowadays traditional pre-treatment of 

cotton processing can be easily replaces by enzyme catalyzed process. According to Sawada et 

al., (2003) backbone and side chains of pectin are attached to the impurities such as proteins and 

waxes. Pectin acts as cementing material which act as a binder between the cell wall layers and 

present in abundance in the middle lamella. Experimental results for the comparison of chemical 

scouring with bioscouring shows clear cut comparison between two. For this comparison fibers 

were treated with chemical scouring and bioscouring separately then both were commonly 

bleached. Bioscouring presented better results with 55.65 whiteness index, 25.64 yellowness and 

27.74 brightness index and 1.84g sugar/100g fiber (Kaur et al., 2016). Hence enzymatic scouring 

treatment proved to be eco friendly and cost effective for the sustainable development. 

CONCLUSION 

So we can conclude that alkaline pectinases have gained huge attention in textile industry 

because it has reduced use of hard chemicals, energy demand and usage of extra water. The 

textile industry has played an important role in the economic growth of developing countries and 

continues to occupy an important place in terms of its contribution to national output, 

employment and exports. Pectinases are considered to be most suitable enzymes for bioscouring, 

due to its efficiency in breakdown of the pectin into low molecular weight soluble molecules by 

improving the absorbency of fabric without cellulose destruction. 
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