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Abstract−− Olein production from the residue 

constituents of hide pre-fleshing is carried out 
through the unit operations of extraction and subse-
quent fractionation of the fatty material (tallow). 
The residue was characterized and the content of fat-
ty matter (31.83% by mass) revealed a high potential 
for its reuse. By the extraction/ digestion of tallow 
assays were carried out to quantify the effect of fac-
tors such as the presence of agitation, temperature 
and extraction time in terms of the efficiency of the 
extraction operation and acidity index of the tallows 
obtained. The oils were characterized according to 
the acidity index, iodine index, saponification index, 
water content, volatile matter content and fractions 
of saturated and unsaturated fatty acids. The oil 
composition was quantified using gas chromatogra-
phy.  
Keywords−− olein, tallow extraction and fractio-

nation, tannery waste, pre-fleshing solid waste, de-
sign of experiments. 

I. INTRODUCTION 
The generation of large quantities of solid waste related 
to the processing of hides in beamhouse operations is 
closely linked to the characteristics of the raw material. 
There is the possibility for the employment of simple 
technologies which allow the use of part of the waste 
constituents, in the form of byproducts, as inputs for 
other processing industries. Studies in this area aim to 
contribute to a significant reduction in the potential en-
vironmental impact of the sector, as well as to decrease 
the production costs associated with the disposal of the 
wastes generated. It is well known that there are several 
difficulties encountered in the establishment of correc-
tive actions aiming to reduce the generation of waste at 
source, related to the characteristics of the raw material 
itself (pre-fleshing waste and hair). 

The pre-fleshing step aims to remove subcutaneous 
tissue and promote a significant improvement in the dif-
fusion properties of the chemical agents used in the 
process. This operation is characterized by the genera-
tion of large quantities of residues (between 7 to 23% of 
hide weight), which are basically comprised of subcuta-
neous tissue and trimmings, in which a high content of 
fatty materials, minerals, protein and water are present. 

According to Aquim (2004), the quantities of solid 
waste generated in pre-fleshing operations are 6 kg of 
subcutaneous tissue per 26 kg of salted hide. Buljan et 
al. (2000) cites that the total waste generation after 
fleshing and trimming operations is of the order of 555 
kg per 1000 kg salted hide or per 1500 kg limed hide. 

A study by Simeonova and Daley (1996) shows that 
a tannery with a production capacity of 100 tonnes of 
green hide produces approximately 30 tonnes of pre-
fleshing residue daily and this leads to the creation of 
serious environmental problems. 

Gutterres and Osório (2004) reported the following 
salted hide characterization: 43.51% of water, 13.74% 
of ash, 4.08% of fats and 40.55% of collagen substance. 
The fat content is high due to the subcutaneous tissue. 
Also, according to Wist and Schmidt (1992), the fatty 
matter composition varies according to the type of ani-
mal, feeding and climate, and basically consists of: gly-
cerides (50%), phosphatides (20%), fatty esters (10%), 
fatty acids (10%) and stearin (1%). 

The basic molecule of oils and fats is triglyceride 
(Fig. 1), which is classified as being of animal or vege-
table origin. Chemically, there are no functional differ-
ences between them. In the constitution of oils and fats, 
of either animal or vegetable origin, the same fatty acids 
are present, there being only a differentiated distribution 
of the acid fractions present. 

In case of triglycerides (triacylglycerols) the three 
groups are esterified, unlike mono and diglycerides 
(partial esters) in which only one or two hydroxyl 
groups are in the form of esters. The positions at which 
the fatty acids are linked to glycerol are called alpha and 
alpha' in the external positions and beta in the internal 
position (Fig. 2). 

Practically all natural oils contain fatty acids with a 
certain number of carbons. Short chain saturated fatty 
acids C-6, C-8 and C-10 are present in coconut, palm 
and milk fat, and C-12 fatty acids (lauric and lauroleic) 
can be observed in spermaceti oil. The fatty acid C-16 
and C-18 are found in high fractions in animal fats and 
in many vegetable oils (Thorstensen, 1969). 

The extraction of animal fats is, in general, carried 
out by applying steam for a short time period, separated 
by decantation and/or centrifugation and freezing. Some 
stages of processing are similar to those employed for 
vegetable oils, for example, refining and whitening. 
These oils are employed as the raw material for other 
chemical conversions intended for the production of 
 

 
Fig. 1: Triglyceride formation reaction. 


