
Green tan alley

updated at midnight GMT today is tuesday, june 21 

search nature science update   advanced search 

Green tan alley

Saliva enzymes clean up leather processing.  
2 October 2002 

PHILIP BALL 

Hides are scraped, de-
haired, softened and fixed 
to make leather.
© Alamy

Scientists in India are 
using biological catalysts 
like those in saliva to turn 
animal hide into leather. 
Their approach could be 
only half as polluting as 
chemical tanning 
techniques1. 

Tanners have a poor 
environmental record. In 
1333, the business was 
banned from the Ponte 
Vecchio in Florence, Italy, 
for being so smelly. In 
1395, tanners in 
Nottingham, UK, were 
accused of polluting the 
River Leen by washing 
their skins in the water "to 
the great detriment of the 
whole people". Even in the 
early twentieth century the 
gases from tanneries still 
made people ill.

Today, leather-makers have cleaned up their act, but their 
'dehairing' and 'fibre-opening' steps are still pretty noxious. 
After scraping the flesh off animal skins, tanners soak them 
in lime (calcium oxide) and sodium sulphide to remove hair. 
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Green tan alley

They then loosen up the hides' fibres to soften them, again 
with lime. Sodium sulphide produces foul-smelling gases; 
lime leaves a poisonous sludge. 

Enzymes are already being used for dehairing in some parts 
of the world. Now Jonnalagadda Raghava Rao and colleagues 
at the Central Leather Research Institute in Chennai have 
found enzymes to replace lime in the softening step, where a 
protein-carbohydrate blend called proteoglycan is stripped 
out of a hide to leave only a clean web of tangled fibres of 
the protein collagen. 

Amylases, akin to those in saliva that turn carbohydrates into 
their component sugars, break down proteoglycan as 
effectively as lime does, Rao and colleagues show. The 
researchers complete their amylase-treated hides 
conventionally, soaking them in chemical or vegetable 
tanning agents to stop them rotting. The hides are as soft as 
limed pelts, and look much the same under the microscope.

Using commercial-grade amylase, enzyme-driven tanning 
could cost the same as the purely chemical process, on an 
industrial scale, the researchers reckon. And that's before 
considering the savings in clean-up costs.

Enzymatic dehairing and fibre-opening produce less effluent 
and less pollution. One measure of the environmental impact 
of effluent is its chemical oxygen demand (COD). As 
microorganisms break down the organic waste produced by 
stripping the raw hides, they consume oxygen. The more 
oxygen they use, the higher the COD, and the greater the 
waste in the effluent. 

Enzymatic processing has a 45% lower COD than traditional 
lime-and-sulphide processing. It cuts the amount of solid 
sludge that dehairing and fibre-opening generate - about 20 
percent of that from the entire treatment cycle - by an 
impressive 95%.
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