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hides. The degreasing operations  were
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“emulsification procedures’? or by solvent
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treatments involved in the usual degreasing
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the pH range of bating"'.
Addition of lipases to the bate containing
-fungal proteases was suggested by Grimm'.
Madhavakrishna and" Bose'* studicd -the’
degreasing of shcep skins by means of
castor seed lipasc and suggested the use of -
an active lipase for the satisfactory removal

active at

of grease. The "best method of degreasing
raw pig and sheep: skins based on lipolytic
breaking down and emulsification of natural
fats present in the ‘raw. material by the use
of enzyme preparations  from Aspergillus
oryzae and Aspergillus flavus was reported by
Markin.'* Dpar'e sugpested the svitability
of microbial lipase for tife degreasing of
.Lreasy skins: An unhairing enzyme from
pig’s pancreas was reported' to reduce the
grease content of the skins by about 80
and further degreasing treatment was found
unnecessary, In the present study, a syste-
matic”’ investigation was  undertaken  to.
standardise the optimum ‘conditions for the”
hydrolysjs of skin lipids by a fungal lipasc
and to carry out a comparative assessment

of the “leathers produced by degreasing

sheep skins using fungpa) lipase with those
produced by kerosene degreasing treatment.

Materials and mecthods

Coarse wooled sheep skins were purchased
from Bangalore region and fine wooled
skins were from Ooty region. The fungal
lipase used in (his study was a gift from
Hindustan Antibiotics Limited, Poona.

Preparation of skin lipiédy

Skin lipids were extracted from a fresh
coarse wooled sheep skin by the procedurs
described by Madhavakrishinag and Bose tt
2te briefly; the washed skin  way

To s

unhaired with a razor, cat into small pieces

.ti-ll the material. became almost free from

grease. The lipids were recovered from
both the alcoliol and the ether extracts by
removing the solvents. and were inally
dried in vacuum.

Enzyme assay

The lipolytic activity of the fungal lipase
was estimated by the method described by
Madhavakrishna and Bose' with  slight
modifications. 10g. portions of skin lipid
were mixed with 70 ml of veronal buller
(pI13.6) and were emulsificd in a magnetic
stirrer for ten ‘minutes to obtiuin a stable
and finc emulsion of the lipid 7wl or
this lipid emulsion was incubated  with

01 g of lipase a0 37°C for one hour. Ay
the endof the incabation period, 25 ml. of
warm neutral dlcohol

digestion mixture, the contents were mixed
well and  titrated apainst 0.1 N sodium
hydroxide using phenolphthalein  as the
indicator. A control experiment was always
run in an identical manner using boiled
cnzyme solution.

The lipolytic activity is expressed as unit
of enzyme activity and is defined as the
amount of ecnzyme powder that gives a net
titre value of I'ml. of 0] N sodium hy-
droxide at pH 3.6 and 37°C in one hour.

Lffect of plI on the activity of lipase

1g. portions of skin lipid were buffered
to different pH values with 7ml. veronal
bulfer of varying pH, emulsified and incu-
bated with 0.1 g. portions of lipasc at 37°C

for one hour. Aflter incubation, the
lipolytic activity of the enzyme  was
measured by the usual procedure. The

results arc presented in Fig, ],

and then minced into a4 pulp ina medt T - . S
puin ina meat Lffect of enzyme concentration on the activiry

mincer.  The pulp wat deliydrated by treat-
ment with alecohol~wnds the residual lipids
were extracted with low hoilis g petrcleum
cther (3. P, 40 69°C) in a Soxilet extractor

of lipase

be o portions of skin lipid  emulsified jn

7l of veronal bufler of pll 3.6 were incuy- .
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bated with dilferent concentrations of
lipase for one hour at 37°C, at the end of
which the lipolytic activity was estimated
by the usual procedure. The results are
presented in Fig. 2. :
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Ejject of period of hydrolysis' on the activity of
lipase

| g. portions :of skin lipid cmulsified in
Tml. of veromak buffer of pH 3.6 were
incubated witli 0.1 g. portions of lipase at
37°C for different periods. After incuba-
tion, the lipolytic- activity of the cnzyme

was measured by the usual procedure. The
results are presented in Fig. 3

.
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Fig. 3: Time - Aclivity rclationship

Effect of temperature on the activity of lipase

1 g. portions of skin lipid emulsified in
7 ml of veronal buffer of pH 3.6 were incu-
bated with 0.1 g. portions of lipase at
different temperatures for one hour. At the
completion of incubation, ‘the lipalytic
activity of the enzyme was estimated by the
usual procedure. The results are presented .
in Fig: 4. - :
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Since sodium chloride is normally used for
depressing  the acid swelling of hides and
skins during pickling and since the fungal
lipase was found 10 be highly active at acid pH
range, a scparate set of analysis was carried
out using different concentrations of sodium
chloride solutions in the digestion mixture
and estimating the lipolytic activity of the

digestion mixture in the usual manner
as described earlier. It was, however,
observed that sodium chloride, upto a

concentration of 10%, exhibited no inhi-
bitory effect on the lipolytic activity of the
enzyme,

Preparation of suede clothing leather  from
waaoled sheep skins

A lot of 15 wet-salted coarse wooled
sheep slins (327 x 36”) was used in this
experiment,

For the manufacture of .suede clothing
leather from 1he wooled  sheep skins,
normal liming procedure as followed in the
tannery practice .was applied using a paint
composed of 2.5% sodium sulphide, 5% lime
and 20% water (on soaked weight) painted
on the flesh side of the skin and left
overnight, folded onflesh to flesh. Next
morning, they were unhaired, rclimed with
10% lime and 300% water for three days,
fleshed and washed. The washed pelts were
delimed in a drum with 1.5% ammonium

chloride, 0.5% sodium bisulphite and 200%

water for 25 minutes. The pelts were taken
out and scudded. They were then pickied
with 40% water, 6% common salt and 1%
sodium formate for 10 minutes, after which
0.2% formic acid mixed with 5% water “was
added to the pickle bath and the drum was
allowed to run for 10 minutes. After the
period, 1.5% sulphutic acid ~(conc.) mixed
with 15% water was added to the drum and
the drum-was-allowed 1o run for another 2
hours, after which the pelts were taken out
and piled up for 3 days. )

Y

Coalg -

For comparative studies, cach of the five
pickled pelts was. cut along the backbone
line into two halves and numbered. The
left halves of all the pelis and five full pelts
were subjected to degreasing treatment with
kerosene and were considered as control,
The remaining right halves and five fyll
pelts were treated with fungal lipase for
degreasing.

Degreasing with kerosene

For degreasing by kerosene treatment,
the lot of pickled pelts was taken in a drum
with 20% kerosene and 0.2% Noigen LS
(Dai-lIehi Karcaria) and the drum  was
allowed to run for onc hour. The pelts
were then tuken out for further processing.

Degreasing with fungal lipase

In order to remove the natural grease
from wooled sheep skins, the lot of pickled
pelts was immersed in an cnzyme  bath
containing 1% ° lipase  and  200% walter
adjusted 10 a pH of 3.6 and left in the same
bath overnight .at room temperature
(28-32°C). After the period, the degreased
pelts were removed from the bath..

At this stage, both the kerosene and the
enzyme treated pelts were pooled and
subjected to salt wash twice with 100%
water and 8% common salt for 40 minutes,
The washed pelts were repickled in a drum
with 20% water, 3% common salt and 0,5%
formic acid in 5% water for 30 minutes,
The pickled pelts were then tanned in the

same drum adding 6% chrome powder
"dissolved in 6% water, 3% Lipamin Z3 and
allowing the drum to run for 30 minutes,, |
after which 1.5% formald¢hyde and 19

sodium acetate were added in three instal-
mentsand run for 14 hours. After the period,
2% borax and 20% water were added to ihe

-same bath in five instalments and the drum

was run for 1 hour. The leathers were taken
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in another drum and washed in warm water.

(30°C) for 15 minutes. They were taken
out and piled up. '

“The leathers were then ncutratised, dyed,
fattiquored and finished as sucde clothing
leather by adopting norimal procedures.

An it was observed from the
cotrae wooted sheep

micro-

reopieal analysis of the
Jkins (raw) that the natural fin
<kins was comparatively less than those
of finc wooled shecp skins, a separate
of cexperiment  was carricd  outinoan
identical manner  using  the fine wooled
sheep skins.  The resnlts of microscopicils

physizal and of the

thase

set

chomical  analyses

9,;l{|1:‘|'\ ;\I‘n'hlx:l.'\] l)_v li.'-'!'r;'\.ilg-{ l\nl!l cuate
woeled and fine sweelsd cheep sbius he
reatment with keroscne and

lipase treatments are presented.

the funga!

The degrcased pelts after salt washing
were subjected to microscopical analysis w
find out the extent of fat removed by the
treatments. For this, identical samples
were cut out from the same skin {processed
by the two different treatments), fixed in
formol saline and then washed in running
tap water for 30 minutes. The - sections
were cut at a thickness of 80 j¢in a Leitz’s
freezing microtome and then stained by
following the Sudan 1V staining technique. .

Sudan IV staining technique

30 ml. of a saturated solution of sudan IV
in absolute alcoho! was diluted to 100 ml.
with distilled water and then filtered. The
frozen skin sections were dehydrated by
passing through S0y alcohol for 3 minutes
and then through 70% alcohol for another
3 minutes. Dchydrated skin sections were
stained with Sudan 1V stain for 30 minutes
and then washed in 50% -alcohol for 3
minutes and finally transferred to distitled

water. The sections werc ~mounted —on

LEATHER SCIENCE, Vol. 25, 1978.
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glass slides using glycerin jetty and studisd
under the microscope. A few typical photo-
micrographs of the pelts are presented in
Fig. 5. '

All the finished leathers produced after
using both the degreasing systems were
assessed for their quality from  tanneis’
point  of view with special reference to
gencral appeirance, fecl, fullness tearing
strength, cte.

For the physical and chemical analyses
of finished leathers, the same procedures
as deseribed in an earlier communication'
The results of the physiend
analyses are presented in

were followed.
and chomicsl
Tabtes T and 2.

Por physical aunalysic, an average value
- of at lcast five tests was taken for each item
of the tests carricd out.

Results and discussion

in order to find out the hydrolytic action
of ‘the fungal lipase on hides and :kins,
(he action was first studied against the
isolated skin lipids. It can be seen from
Fig. | that the fungal lipase is found to
hydrolyse skin lipids only at acid pH, its
optimum activity being between pH 3.2
and 3.6, The optimum concentration of
fungal lipase which is required for the
hydrolysis of -1g. of skin lipid at .2
temperature of 37°C has been found to be
0.1 g (Fig 2). Ascan be seen from Fig. 3,
upto a maximum period of one hour, the
linear relationship between time and degree
of hydrolysis is maintained. The optimum
temperature for hydrolysis of the lipids
has been found to be 40°C. At higher
temperatures, a sharp fall in the lipolytic

Ay

activity has becn observed (Fig. 4). The._ .

skin lipid was found to be  best acted”
enzyme under emulsificd.

upon by fungal
- condition.
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* Physical analyses of sucde clothing leather manufactured by depreasing with kerosene and fungal lipase

TABLE 1

Nature of physical rests.

Tensile strength
(Kg./sq.cm.)

Elongation at™
break (%)

" Doublé hole stitch tear
strength (Kg./cm.)

23

Tongue tear strength
(Kg fem.) .
Grain crack resistance
(K /sqoens jemn)

Bursting resistance
(Kg./sq.cm, fem.)

Degreasing experiment with sheep skins

ll'ine wooled

Coarse wooled

(%

Direction of tess

Kerosene

Kerosene Lipase Lipase <
degreased  degreased.  degreased.  degreused.
Parallel 160 . 3 164 . 4 122.2 133..9
Perpendicular 152 .3 172 . 1 97.8 1o
araliel 62 .5 62.5 50.0 62 .2
Perpendiculay 100 .0 112.5 45.0 57058
Paralic! 04 99.7 55,8 $3.9
Perpendicular 6.0 0.7 56.3 Ry 7
“Pacallel 2.6 21 .3 16 .1 15 .Y
Perpendicular 17.0 1R .8 16 .1 16 >
71 .4 260 .0 7K FARNE

171 .4 200 .0 i7.% 5.u .

N

Chemicul analyses of sucde

TABLE 2 Tz

clothing lcather manufactured hy degreasing with kerosene and
funpgal lipase (on 0% wmolsture basis)

Narture of chemical tests

Degreasing experiment with sheep skins

Coarse Wooled Fine Woolcd

Qils and lats (%)

Hide substance (%)
Fixed o;'gax)ic matter (%)
;l'otzul ash (%)

Cr, 0, (%)

Kerosene Lipase Kerosene Lipase
degreased degreased degreased degreased
9 .4y .40 16 .“ﬁ'.zl 15.95 ¥
6187 6 .09 5$.30 s9.70
20 .77 19 .24 1713 l5.l73
7.27 7. 40 L 7.20 7.36
by 1.25 3.53 3.92
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IG S l’ll(il()Ml(‘R(_)(il(/\l'“ﬁ OF COARSE wOOLED Sl-ll’.lil’.SKlNS
]
Raw sheep shin before depreasing (< 56.0)
‘.
SR
1 Pelt of sheep skin after degreasing with kerosene
; (X 33.6) '
P
|
i
P .
pelt of sheep skin after degreasing with Hpasc
' (X 33.6)
- LEATHER SCIENCE. Yel. 25, 1978. :
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FHOTOMICROGRAPHS OF FINE WOOLED SHELP SKINS
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Pelt of sheep skin before (‘lcgrc:\sing (X4 56.0)

Pelt of sheep skin after degreasing with lipase' (x 56.0)"
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During the proerss  of manufactnring
suede clothing leather usipg conise woeivd
sheep skins, pelts were examined under
microscope after degreasing and salt
washing for ascertaining the extent of
removal of patural fats from the treated
pelts. It was, however, observed that in
the case of both kerosene and lipase treated
pelts, fats were found to be not completely
removed and traces of fats were present in
the fat glands (Fig. 5). From the micro-
scopical examination of the fine wooled
sheep skins, it is also observed (Fig. 5) that
the lipase treatment could remove major
portion of fats from the pelts compared 1o

the untreated sample. -

The suede clothing leather, after finishing,
were assessed for their quality fromw
tanners’ point of view and the data obtained
with respect to the experimental (lipase
treated) were compared with those obtained
from the control lot (kerosene treated).
It was observed from the comparative

degreasing experiments that both degreas-

ing treatments-produced cqually good sucde
clothing leather with minor differences
between the experimental and control lots.
The same trend of results was found in both
coarse wooled and fine wooled sheep skine.

The data oblained with regard to physical
tests (Table 1) show that the suede clothing
leather produced from coarse weoled sheep
skins using__lip:\s'c‘ ‘degreasing system had
whiformly better physical properties than
the corresponding control  tkerosene
degreased) in all the tests out
except in the case of tongue tear strength,
where the values were found to be almost
the case of fine wooled sheep.

carricd

similar. In
skins, however, the samc trend of results

vas obseried exceptin the cases of heth
grain crack -and bursting resistances where
the values obtained

LEATHER"SCIENCE, Vol. 25, (978

with respect to the

lipasc-degreased samples were found to be
slightly fower than those of their control
counterparts. Regarding  tongue  tear
strength, no significant differences were
observed between the experimental and the
corresponding control counterpart.

The data (Table 2) on the chemical
analyses of the finished leathers obtained
from both coarse wooled and fine wooled
sheep skins showed no significant
differences between both lipase degreased
and kerosene degreascd leathers. However,
significant differences werc observed when
compared between the coarse wooled and
fine wooled shcep skins with regard to all
the chemical tests carried but. '

From the above mentioned study, it may

. be concluded that fungal lipase could be

the processing of

vsed commercially in
manufacture

wooled sheep skins for the
of dilferent types of leather, replacing the
more expensive solvent degreasing treat-

ments.
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