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Abstract:

the characteristics of   prepared leather to evaluate the effect of product on resulted leather. The results of 
standard physical characteristics such as tensile strength, tear strength, % age Elongation at break, softness, 
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1.

countries is a major environmental challenge as 
reported by Daskalopolous [1], because leather 

pollution due to the generation of different organic 

in tanneries as reported by Taylor et al [2]. It is 

generated as previously described [3-5]. 

reusable in various useful products after necessary 

innovative separation and processing procedures 
for fats, protein and chromium [2, 6]. Leather 

high protein content (50–60%) and collagen (3–

in tanneries as reported in previous research [9-

been anaerobically digested for the production 
of methane gas using biomethanation process 
as reported earlier [11].
have been used for glue manufacture, enzyme 
production and animal feed production as reported 
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fuel has been investigated by preparation of ester 

in lubricant production or cosmetic industry [13]. 

and optimized for biogas production as reported 

as a catalyst in the reaction have been reported by 
several authors[15-19]. Enzymatic hydrolysates 

edible meat product casings, etc. of mean 

dialdehyde starch (DAS) to  produce biodegradable 
hydrogels used for packaging materials such as 
food, cosmetic and pharmaceutical products [3] and 
thermoreversible  hydrogels as reported in previous 

source for  fermentation as reported earlier [21].

Protein-based surfactants have got special 
attention due to their hydrophilic emulsifying 

strong antimicrobial activity as reported earlier 

been studied for important applications in various 
areas, such as foods, cosmetics and pharmaceutical 
formulations, etc as reported earlier [22]. 

sophisticated product that may be cost effective. 

safe side application of this extracted collagen 

leather. 

2.

using Variable Speed Centrifuge Model 2010H from 

prior to physical testing in a standard atmosphere of 
temperature 20+2 ºC and Relative humidity 65+2

+ 20 /mm 
for tensile strength and % elongation, tear strength 
and tearing load. Leather softness tester (ST300) 

2.1
Protein Hydrolyzate

received from the tanneries of SITE Area, Karachi 
stored in refrigerator till further use. After deliming 

o

magnesium oxide and 2% sodium hydroxide. After 

resulted a dark colored viscous mass having some 

isolated after hydrolysis process using separating 

experiments as per their possible applications. 

2.2 Preparation of Amino Acid based Surfactant
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homogenized solution .Then pH of the protein 

further reaction. Long chain fatty acid (Lauric acid) 

1 mL of concentrated high strength Sulfuric acid as 

0C.

at 11-13 by adding drop by drop freshly prepared 

settled at the bottom of tubes. Prepared surfactant 

2.3 Application of the Product 

by conventional chrome tanning process. After 

1.2 mm thickness by shaving process and cut into 

and 0.2% Sodium Bicarbonate for 90 min. Drain the 

4% (Tanigan O.S) and 12% Quebracho for 30 min 
drumming. Left Overnight in the drum for thorough 

0

applied by continuous drumming for 60 min. After 

for 15 min and then 2.5% Chromium Sulfate by 

area then dried at room temperature. The other 

3.

surfactant from the protein hydrolyzates recovered 

1. These 

surfactants, etc. as earlier [31]. Before synthesis 

for their contents, physical appearance and % age 

also determined to calculate the active matters in 

amino acid composition similar to collagen as 
previously described [31].
methods for the production of surfactants from 

Characteristics of recovered fractions.

fractions*
%

Yield Appearance pH

Fat 20.63 Light Creamy 4.0

Protein Hydrolyzate 65.14 9.0

Sludge /Residue 14.23 Blackish Grey 9.0

. Determination of total solids.

Sample Material

De-limed Fleshings 33.40

Recover Fat 48.74

Protein Hydrolyzate 19.99

Sludge/Residue 23.62
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Scheme 1

hydrolyzed protein: 1) biotechnological and 2) 

anhydride or various esters as reported earlier [36]. 

20 different amino acids in different proportions, 

of the glycerol  in the basic condition as described 

fatty acyl amido carboxylic acid based surfactant as 

This product has the special characteristics due 
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Physical characteristics of the resulted 
leathers.

Surfactant
Applied
leather 

Reference leather 

Product 

Thickness (mm) 3.46±0.14* 3.23±0.25

Tensile Force at 
break (N)

297.82±12.73 257.55±6.87

Tensile Strength 
(N/mm2)

8.39±0.69 7.811±0.67

Tearing Load (N) 191.00±9.75 152.71±3.69

Tear Strength 
(N/mm)

78.18+3.98 49.194±2.02

Softness (mm) 3.96±0.37 4.1±0.26

*Standard deviation, calculated from 3 observations of each test.

chain alkyl group for hydrophobic moiety and they 
contain amido and carboxylic groups acids group 
for hydrophilic moiety [37]. This product has been 

retanning effect in addition to lubrication. Good 

usually about 30 min to 90 min [38]. To study the 
comparison of standard results of leather, another 

distribution in the leather due to the good interaction 

for physical tests. Three samples from each leather 

leather. The difference in shrinkage temperature of 
 ºC

natural skin. The product has increased the strength 

in all physical properties is due the retanning effect 
of amino acid. Further research on double action of 

4.

separated from other fractions and further converted 
in to a double action surfactant using fatty acid 
ester. Application of product has resulted normal 

and smooth surface. Therefore, it is concluded that 

Scheme 2. Fatty acyl amido carboxylic acid based surfactant.
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