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vt hiydroiysis of <kin o Hipid

The skin tipid is lound to be
- 37°C for one

The optinem conbitions o the
by a fuegal lipase have been standardised.
optimally hydrolysed ata pH between 5.8-7.9 and at 30°
hour.
this fungal lipase as the degreasing

enzymatic prctanning processes Viz.
the total load of tannery effluent has been minimised. Comparative

chemical. physical and microscopical studies of the quality of leathet
thus produced from shcep skms showed the good degreasing efliciency

agent has been developed,
unhairing, bating and degreasing,

N DEGREASING SHEEP SKINS

A process for the manufacture of suede clothing leather using -
Using

. raw hides .and skins,

“liquors, dye stuffs, etc. '

. hydrolysis products like fatty acids.

of fungal lipase,

-Introduction

The presence of excess natural grease in
_especially in highly
greasy wooled sheep skins, leads to various
defects in the finished leather such as fatty
spues and improper penetration of tan-

house processes viz. liming and bating, the
normal fat present in hides and skins is
removed either as soluble lime soap or

excess fat present in hides and skins, how-
ever, is rémoved after bating or after pick-
ling by adopting either aqueous emulsifi-

" cation, solvent exiraction or mechanical

degreasing trecatments, To avoid the possi-
bility of damaging wool in wooled sheep
skins as a result of the routine mechanical
degreasing .treatments, they arc normally

‘degreased by u'catmcnt with soda and a

detergent.

The possibility of applying lipolytic

- enzymes from plant, animal ‘and - micro-

e
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During the beam-

" The.

bial sources for the degreasing of hides and
skins has been suggested by early investi-
gators. The suitability of using. & fungal
lipase for the satisfactory degreasing .of
wooled sheep skins in'lthe production.of

suede clothing leather has been reported in

an earlier communication'. In the present

“study, a systematic investigation was under-

taken to standardise the optimum conditions
for the hydrolysis of skin lipids by a fungal
lipase and to carry out a comparalive
assessment ‘of the leathers produced ' by
using a fungal lipase with those produccd

~without it.

Materials and methods

Fine wooled sheep skins were obtained
The fungal lipase . .
and dehairing ‘enzyme used in_ this study .-
were supplied by M/s. Sarabhai M. Chemi-. .

from the Ooty region.

cals, Ba:oda, Pancreatio product used as
bate was prepared in the pilot plant of the

Central Leather Recesecarch lnsulute, accor- .

ding to the methed developed by .Dhar-eral’.
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The skin lipids were extraclted from a
fresh WOOlLd sheep skin by-he mclhod
foartAld i

’ "'u»n taaili o

Tir upolyuc . uyny of the nmgal Iupw-
Cwhat esiigisied .“.,M‘»A:;g to e n'n ey m(
described in_an- earlier communication'.
The lipolytic activily is expressed as units
of enzyme activity and a unit is defined as
that amount of enzyme which pives a net
titre of 1 inlo of 0.1 N sodium. hydroxide at
pH 6.99 and 37°C in one hour.
lipase on  different

Hydrolytic action of

substrates

I g. portions of tallow, olive oil or skin
lipid were each buffered to different pH
values with 7 ml. veronal buffers, emulsified
and incubated with 0.2 g. portions of lipase
at 37°C for one hour. After incnhation, the
lipolytic activity of the enzyme was mea-
sured bv the usual procedurc, The results
are presented in Fig. |
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Eflect of enzyme concentration on the activity
of lipase '
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. lipase-for one hour at : "*C, at tie <nd o

Cvbich the llpolyuc activily was estimated
'[)‘/ the usuas

wocedure,  The sipui wsc
prescuted in Fig. 2. ’
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(Substrate : skin lipid)

Lilect of period of hydrolysis on the activiey of

tipase

| g. portions of skin lipid emulsified in 7
ml. of veronal buffer of pH 7.0 were incu-
bated with 0.2 g. portions of lipase at 37°C
for different periods.  After incubation, the
lipolytic activity of the enzyme was mea-
sured by the usual procedure. The results
are presented in Fig. 3.

Effect of temperature on the activity of lipase

I g. portions of skin lipid emulsified in 7
ml. of veronal buffer of pt{ 7.0 were incu-
bated with 0.2 g. portions of lipase at
different temperatures for one hour. At the
completion of incubation, the lipolytic

Loather Soionce, Veol. 25, 1978.
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activity of the enzyme wis estimated by the
usual procedurc.  The results are presented

in Fig. 4.
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(Substrate : skin lipid)
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- suede clothing

P'reparation  of senti-chrome sucde  lothing

leather froim wooled sheep skins

Alot of 15 wet-salted fine woolzd sheep
skins (32" x 306"y was used in thisexperiment.

Soaking

For the manufacture of s¢mi-chrome
leatlwer, the skins were
soaked in paddle for 4 hours with 500%

water (on raw weight of the skin) with two
changes of water. )

Unhairig

They were then unhaired by applying on
the flesh side of the skin a pastc“composcd
of 1.5% deharing enzyme, 5% kaolin and
159 water (on soaked weight of the skin);
pH of the paste was adjusted  between
§.5-9.0 and skins were left overnight.
Next morning, they were unhaired, scudded
and washed for 15 mioutes in plain water,

Buating

For comparative studies, 5 pelts were cut

along the backbone line into two holves and
pumbered. The left halves of all the pelts

and five full pelts were bated in a tub

containing 1% CLRI pancreatin bate and
150% water (on pelt wcight) adjusted to a
pH of 7.8-8.0 and 37°C for 2 hours and
were considered as control. :

Bating cum degreasing

To the remaining right halves and five

full pelts, 1% lipase (on pelt weight) was

" used along with the bate and the bating and

the degreasing trcatments were carricd out
simultancously. ' '

Salt wash

All the treated pelts from both the lots

"were pooled and subjected. to salt wash
twice with 100% water and 8% common salt,

69 . .
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for 40 minutes. The washed pelts were
rinsed with luke warm water for 10 minutes,
scudded on both sides and finally washed.

Pickling

They were then pickled in a drum with
100% water, 8% common salt, 0.5% sodium
formate and % sulphuric acid (on pelt
weight) for 1 hour at pH 2.5.

Pretanning

The pickled pelts were then pretanned in
the same drum by adding 2% Basyntan P
powder, 0.5% sodium sulphitc and 1.5%
China clay (on pelt weight) and running the
drum for 40 minutes at pH 4.5.

Tanning*

The pelts were then subjected to dry-
drum tanning with 5X wattle extract and
0.5% sodium bisulphite (on pelt weight) for
30 minutes. To the same drum was added
1% TRO emulsified with hot water (10% on
pelt weight) and run for 15 minutes, To
the same bath 5% wattle extract and 0.5%
sodium bisulphite (on pelt weight) were

added and the ‘drum was run for 3 more-
hours. Then 50% water was added and the .

drum was run for 20 minutes and the pelts
were left in the.bath overnight. Next day,
thedrum wasrun for 30 min and the pelts
were washed thoroughly and drained.

Bleaching

To the drum was added 1% bleaching

syntan and 150% water (on pelt weight) and

the drum was run for 20 min.

Chrome tanning

; v
To the same bath, 5% chrome extract (on
pelt weight) was'added and the drum was
run for 30 minutes. ::An additional 5%
chrome extract was added and the drum.

20

was run for 14 hours.  Basificalion was
carried out by adding 1% sodium bicarbonate
dissolved in 10 times of water in two feeds
at 10 minutes interval, running'the drum for
Y minutes.  The pelts were rinsed and piled
overnight. '

Nentralisation

Nevtday, the pelts were neutralised for
Dohow o deam with 150 water, (.8
sodium formate, 0.5% sodium sulphite and
0.5% sodium bicarbonate (on tanned weiglht)
added in two feeds at 10 minutes interval,

Farliguoring .

The pelts were then fatliquored at 60°C
for 1 hour with 4% Lipoderm liquor I, 5%
Lipoderm liquor 11 and 0.5% raw castor oil.
After the period, 0.5% diethylene glycol was
added to the same bath and the drum was
tun for 15 minutes after which 0.3% formic
acid mixed with 10 times water was added,
and the drum was run for 10 minutes. The
pelts were taken out and piled overnight,
They were l;hcn set, dried, staked and bufled
to produce suede nap. They were dry-
drummed and brushed ofl,

The degreased pelts after salt washing
were  subjected to microscopical analysis
to find out the extent of fat removed by the
treatments.  For this, identical samples
were cut out from same skin (processed by
the two different treatments), fixed in
formol saline and then washed in running
tap water for 30 minutes. The seclions
were cut at a thickness of 80~ in a Leitz
freczing microtome and then stained .using
the Sudan 1V staining technique. The
cxtent of removal of fat was then observed

‘by examining the microscopic slides in the

nmicroscope.

All the finished leathers produced after
using both degreasing systems were assessed

Leather Science, Vol . 25, 1975,
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for quality from the tanners’ point of view
with specialreference to general appearance,
feel, fullness, tearing strength, etc.

For the physical and chemical analyses of
finished leathers, the same procedures as -
described in an earlier communication® were
followed. The results of. the physical and
chemical analyses are presented in Tables I
and 2. -

For physical analysis, an average value of
at Jeast five tests was taken for each item of
the tests carried out.

Results and discussions

In order to find out the hydrolytic action
of the fungal lipase on hidcs and skins, the
action was first studied against- the isolalgd

TARI.

Physical analyses- 6 seml.chrome suede clothing leather manufactored by de

skin lipids. It can be seen from Fig. I that .

the fungal lipase hydrolyses skin lipids and
tallow over a broad range of pH 5.8 —-7.9.
Olive oil was optimally hydrolysed at pH
7.9. During the hydrolysis of I g. of skin
lipid at a temperature of 3J7°C, a linear
relationship was maintained between the
enzyme concentration and lipolytic activity
upto 0.2 g. concentration of lipase (Fig. 2.
The optimum concentration was about 04dg.
As can be scen from Fig. 3, uptoa maximum
period of one hour, the linear relationship
between time and degree of hydrolysis is
maintained; but optimum time of hydro-
lysis was about six hours. The skin lipids
were observed to be optimally hydrolysed

over a broad range of temperature from =~

30°C~37°C. At higher temperatures, there
was a sharp fall in the lipolytic activity, the

E

greasing with lipase

Natyre of physiaal tests Direction of test

-

‘l'c'ns'ile'su‘cnalh ('Kg./hq. em,) Paraticl

Prerpendictla

Parallel

Elongation at break (S
Perpendiculur

Parallel

Double hole stifiteh tear strength -
Peependicntar

(Kg./em.) -
Paraliel

Toneue tear streneth (Kg. fem .y
Prependiculas

Guoin erack resistance (Ky. /ey,
cm.jem.)

Bursting resistance (Ky./1y.
cm_fem.)
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Leathers obtained after

treatiment
ithont With
lipase lipire
(Control) (Experimental)
139.7 150.8
1.6 Jir .6
68 . R 7%.0
81.3 100.0
60 .4 86. S
58 .1 83.9
14 .5 i16.0
14.5 20-.6
20 .0 ist.s
120 .0 172.3
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PARLE 2

Chemienl anatyses of semi-chrome saeds clothing
leather manulactured by degreasing with lipase
(On G st e haagsy

ogihers ot ]
EER R R A TP

Chenteal teses

(AR tek

lipas

fCnnnlt it
Qils & fas (9 (IR I |
Hide Suebtance (e a5 a4t [ A
Fixed organic matter (4) i s S
Total ash (%) 6.53 7.19
Cr9 O. (%) 2,39 .07

enzyme getting completely inactivated at
45°C (Fig. 4). The skin lipid was found to
be best acted upon by the (ungal lipuse
under emulsified condition.

During the process of manufacturing
suede clothing leather, pelts were examined
under the microscope after bating and afier
combined bating and degreasing treatments
for ascertaining the extent of removal of
natural fats from the treated pelis. 1t was
observed that the bating treatment could

also remove some¢ of the natural fats
present in the fat glands. The combined |

treatment with lipase was found to be
eflicient in removing natural futs from the
skins and there was only a “negligible
amount left in the fat glands.

The suede clothing leathers, after finish-
ing, were assessed for quality and the daty
obtained with’fespect to the ‘experimental

leathers (Pancreatin Bate 4 Lipase-treated)

were compared with those obtained from

“the control lot (Pancreatin Bate-treated),

[t was observed from the comparative
degreasing experiments thatboth treatments

272

produced  equally  pood  suede clothing
leather, with Jipase treatment providing
a stightly superior feel to the teather,

The data obtained with repard 1o physi-
cal tests (Table 1) show that the sucde
clethine leather produced from fine wooled
sheep skins using a combination of bating
and Tipase degreasimg-system had uniformly
hetter physical properties than the ‘corres—
pondive control (without lipase).

Plie data (Table ) on the chemical 2na-
tesog of e finished feathers obtained 1om
Sue o woolrd sheep shinsg showed miner
dillerences between the lipase-treated and
lipase-untreated leathers with regard to all
the chemical tests carried out.

FFrom the above study, it may be conclu-
ded that the fungal lipase could be used
commercially in the depreasing of wooled
sheep skins for the manufacture of suede
clothing “leather.”  Enzyme preparations
from Aspergillus oryzae and Aspergillus flavus
were reported to be eflicient in degreasing
raw pig and sheep skins.* It was also
observed that the reported lipolytic activity
of pancreas® could not bring about a com-
plete hydrolysis of nutural fats present and
the skins required further treatment with
fungal lipase for satisfactory degreasing.

The above process-of manufacturing sucde
leather makes use of all enzymatic pre-
tanning techniques, viz. enzymatic unhai-
ring, bating and degreasing, thereby
resulting in a considerable reduction in the
total load of the ellluent disposal probleni.

lu conclusion, the advantages of enzymic
degreasing can be summarised as below:

(a) Avoidance of the use of cxpcnsiv:,
toxic and.inflammable organic solvents.

(b) Since the enzymatic degreasingagent
was highly active at alkaline pH range, the

.
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p'n_iccss could be carried out simultancously
along with bating at pH 7.8—8.0.

(¢) The lipolytic enzymes will find their
way into the.eflluent collection tanks and
will help in the biological degradation of
the various lipids that arc present there,
provided pH conditions of the cilluent
liquors arc favourable.
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