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similar and comparhle charpctesisyivs with
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Introduction

A raw hide or a skin undergoes a series
of treatments prior to tanning and is
finally converted into a finished leather.
Dehairing is one of such treatments and
is normally done by treatment with lime
alone or in combination with sulphides.
The process is technically called liming
process, which is nothing but a hair-
destroying treatment. In the liming process,
strength of the hair is very much aflfected
by the high alkalinitv of the lime and
sulphide. The effluents arising outof the
liming process are due to the suspended
solids, high alkalinity’ and toxicity. The

. disposal of the eflluent has been posing

a major serious problem in the leather

«Forms part of the thesis of onc of the authors
(KY) approved for the award of Ph, D. Degree of
the University of Madras (1978).
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profense
copical examination and determination
that have been carrivd out for all the leathers
snhairine

of grain garment leather using jawasce
of Jonthers produced by umbairing with =

and lime has heen  comparatively

procedures pive lenthers  of
very minor differences. The
cMuent

of rood quality hair/woal have

industry. The scriousncss of the tannery

efMluent problems arising out of liming
process and their solution using enzymes
in place of limec has been adequately
discussed in a recent communication.’
Viewed from this angle of environmental
pollution and effluent disposal, we con-

centrate our efforts to hair-saving processes -

using enzymes in place of lime and sulphide.

Ever since the discovery of the enzymic
unhairing process as early as 1910, a consi~
derable amount of literature is available
on the subject.
also been published.

1t is well recognised now that a strong
proteolytic cnzyme is required for "the

proper unhairing of 1
enzymes can be derived from plant; .animal
and microbial sources. Protease from each
source has its own advantages and disad-

36

A few review articles have

hides and skins.. These -
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vantages for u'sc’:gt,s‘ an unhairing agent.  Of
all these sources, atiention is drawn towards
the use of a plant protease as a dehairing
agentin view of the work that has been

- done.in the recent past.

Proteolyiic enzymes from various plam
seurces, viz. papaya latex? 7, sprouting soya
beans,"  Solanum C(Im/)_l'/;JC(NIN'HIIII Hochse®
and madar latex'® have been reported 10
effectively unhair hides and skins.

The powdered Jeaves and barks of the
j::w:m-c: shrub (Alhayp)” Pscudalhyr ¢ Dicty)
Desysyn A camelorumfischy, which contain
rich amounts of a proteolytic cnzyme, are
used  for unhairing hides and skins. in
Gujarat, Rajasthan and Madhya Pradesn.
The deathers made oot of the  unhaired
pelis .llSing Jrwasee process of unhairiog
were found (o possess certain characteristic
Properties which attracted the attention
of a few investigators who worked out a
few  processes  for the manufacture of
differcnt types of leathers.' -5 Siydies
have also been made on the cffect of
Jawasce unhairing on the physical propertics
of leathers.'* -1 The optimum conditions
for extracting maximum  amaenn of the
proteolytic enzyme from Jawasee have heen
standardis:d and reported in an eurljer
communication." [y the present study, a
Systematic investigation has been under-
taken” (o develop a suitable process  of
unhairing using jawasce enzyme  and 1o
compare the physical, chemical and micro-
scopical characteristics of leathers produced
by the jawasee process of unhaicing wiqh
those of leathers produced by a standard
enzyme unhairing system.  The traditional

liming process has always been taken as

control.
Materials and methods e e
Fresh jawasee powder was obtained from

Gujarat, szived and the iins powdee way
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uscd ; the microhial Protease was a product
of M/s Surabhai M. Chemicals, Baroda.
Pancreatin product used as  bate  was
prepared in the Pilot Plapy of the Central
Leather Research Inftitute uccarding to
the method developed by Dhar et al ¥

Preparation of grain rarment leather

Aot of 25 well soaked red hair sheep
skins (307 x36") was  divided into three
groups and used in this experiment

For strict comparison, cach of ten skingt -

was cut along the backbone line into tweo
halves and numbered. The left halves of all
the skins and five full skins were unhaired
by the liming process.. Qut of the ‘right
halves. five right halves and five full skins
were unhaired with jawasee enzyme,  The
remaining five right halves and five full
skins  were  unhaired  with  microbial
protease.

Un/miring by liming

For unhairing sheep «kins, normal liming
procedure  as followed in the tannery
was applicd using a paint composed of
2.5% -sodium sulphide, 5% lime and 20%
water (on soaked weight of the skin). The
skins were painted on the flesk side and
left overnight, folded flesh to flesh.
Next morning, they were unhaired, relimed
with 10% lime and 300% water for (hree
days, fleshed-and washed. The well washed
pelts were  bated in a paddle with 1.5,
Pancreatin product and 400% water at 35°C
for 2 .3 hours.  The bated pelts were then
pickled ina drum with 8% common sal,
).25% sulphuric acid (conc.) and 8%, water
(on .fleshed weight of the skin) for 2
hours.”” The pickled pelts were then chrome
tanned in the usual manner,

Unhairing by jawvasee enzyme

In order to unhair sheep skins using
jawasee enzyme, well soaked skins . were
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immersed in a tub containing 15% jawasec
powder and 200% water (on soaked weight
of the skin), pH of ‘which was adjusted
to 6.0 witha little alkali. After 24 hours,
the skins were taken out, unhaired as far
as possible and were put back in the same
bath adding 1% dimethylamine sulphate
and 1% sodium hydroxide. After another
24 hours, the skins were taken out, unhaired
completely, washed well and relimed ina
separate bath containing 400% water, 5%
lime, 0.25% sodium hydroxide and 0.2%
Noigen LS (Dai-Ichi Karkaria) for two
days. The pelts were fleshed and scudded.
They were then washed with 200% water
and 0.5% lactic acid for IS minutes. The
washed “pelts  were delimed with 1 5%
ammonium chlorjde, 0.5% bisuiphite and
200% water for 30-minutes. The delimed
pelts were scudded, washed, pickled and
chrome tanned as described in the liming

process earlier.
Unhairing by microbial proteasc

For unhairing sheep skins with microhial
protecase, the same proccdare as adopted
earlier® was - followed. To state briefly
an outline of the procedure, well soaked
skins were painted on the flesh side with «
paste consisting of 1.5% microbial protease,
4% kaolin and 15% water (on soaked weighy
of the skin), the pll of which  was
adjusted between K5 and 90, They were
folded coendition at toom

kept ia the
for sixteen hours,

temperature (28-32°C)
which thev were  unhaired
then

after
completely and washed. They were
relimed, fleshed, scudded, washed, delimed,

nickled and chrome tanned as deseribed in-

the jawasce process of unhatring.

All the chrome tanned leathers obtained
after the thrée unhairing systems were put
together, neutralised, dyed, fatliquored
and finished as grain garment leather in
the usual manner.

tZATHER SCIENCE. Vol 15, IF]8.

- cich scet
were taken both parallel and perpendicular

The unhaired pelt of each group was
subjected to microscopical examination.
For this, samples were cut-out from identi-
cal positions of the corresponding” halves
and were fixed in formol saline. "After
washing for 30 minutes in running tap
sater, sections were cut at a thickness of
80~ in a Leilz’s freeczing microtome, washed
in distilled water, mounted on glass slides
using glycerin jelly and studied under the

microscope. A few typical photomicro-
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graphs of the pelis are presented in Fig. 1.7~

The results obtained: with-Téspect to the
microscopical assessment. of the fibre
structurc of the pelts unhaired by adopting
three different systems. are presented in
Table 1.

All the finished leathers produced afrer
using different unhairing systems were
their quality from tanners’

assessed for
with special reference to

point of view
general appearance, fecl, tightness, smooth-
ness of grain, fullness, tearing strength, cte.

For physical tests, the finished Jeathers
were conditioned for more than a week in
the physical testing raom in an atmosphere
of 80 + 4°I" temperature  and  65% - 27
relative humidity.  Aftet proper condition-
ing, test samples were cutfrom identical
positions of the two counterparts.  I'or
of experiments, test  specimens

to backbone line except in the casc of grain

crack resistance and bursting resistance

where ane specimen Jeather picce was used

for cach. The sampling positions of the
specimen as described by Ramanathan and
Subbalakshmi® were followed here. A Scott
Tensile Strength Tester (type §) was uscd
for the dctermination of tensile strength,
clongation, double hole stitch tear strength
and tongue tear strength. Grain crack
bursting resistanco  were

resistance and
Good Brand Bursting

determined by
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TABLE |

Microscopival ascessment of the fihre structure of the pelts obtnined after

Epidermis and its appendae =

ave Fully vemoved exoept o few
(ot glands: epening up ool
splitting of collagen
the corium  are conpactis -

fibyyes in

Letters pmcrging of gnain Lo

i copitm 1. b,

agifferent unhairing treatments

Jawasee protease

Microbial protcase

fpidermis completely removed;
Vibre hondics in corium | are

apened rooand welt separated.’

Herzon-
il woven in the lower partion

Vhey ave Dol ol e

of the cavtam propee, Mo
s of the pradee Liyer anto the
ceaiium i fair,

Epidermis completely  removed
cxcept for a small amount of ¢pi-
dermal appendages especiatly the
fat glands and hair roots with
bulbs ;. opening up and splitting
of the collagen fibres in the
coriunt are Jess i mediom
amount ; merging of grain fayer
into corium is fair.

VABLLE 2

Physical suatyses ol grain garment leather manufiactured by unhairiag with lime - sulphide
mixture, jawasce protease and microbial protease

Unhairing system followed

Nature of Direction
Physical Tests of Test Lime- Jawasee Microbial
sulphide protease _ protease

Tensile strength Parallel 162 298 oo
(Kg./sq. cm,). Perpendicular 124 169 ‘137
Elongation at Parallel 60 34 63

~ break (%) Perpendicular 78 43 - 69
Double hole stitch tear Parallel 68 100 7
strength (Kg./fcm.) Perpendicular . . 68 85 T
Tongue tear - Parallel . 26 22 ‘ © 23
strength (Kg./cm.) Perpendicular 27 27 : 22
Grain crack resistance .
(Kg./sq.cm./cm.) . 260 312 - 243
Bursting resistance - )
(Kg./sq.cm./cm.} 270 384 243
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‘ Strength machine following standard pro-~
‘cedures. The results of the physical analyses
are presented in Table 2.

For chemical anaysis of the finished
leathers, leathecs were cut out from the
oflicial sampling positions and analysed by
using the standard methods. The results
are presented in Table 3.

For physical, chemical and microscopical
analyses of the pelt and leather obtained
after unhairing with jawasee proteasc and
microbial protease, separate controls were
taken for each of the two enzyme unhairing
systems and were analysed. IHowever, it
was observed thiat differences obtained with
respect.to two controls were very insigni-
ficant and hence data pertaining to only
ouc control are presented in all the tables.

", In-the casc of physical analyses, an average

value of atleast five tests was taken for cach
item of the tests carricd out.

Resulis and discussion

As mentioned in the introduction, a few
leather manufacturing processes have been
developed  using jawasce powder as the -

VAL

Chemical analyses of grain parment leather e

mixture, jpwasee proteasce

(On 5 muis

“unhairing agent. But, io all cases, the

processes are restricted to cow or buffalo
hides only and the investigators have
adopted mostly vegetable tanning tcch-
nique. In almost all cases, they have used
common salt in the unhairing system to
reduce bacterial putrefaction,

since the

duration-.of -unhairing period -is compara= .

tively long. It was observed carlier'® that

high concentration of commonsalt inhibited

jawasee enzyme to a great extent: and
hence the use of salt in our unhairing

process is completely avoided.

In the -

processing of sheep skins (red hair) using

jawasec cnzyme as a solc unhairing agent,
with or without preservatives, we “have
always encountcred with cither putrefaction
or short hair remaining; hence, in our
jawasce process of unhairing, the sc of
any preservative  was avoided and the
process was shortened and made trouble-
free by treatment with dimethylamine
sulphate. We have attempted o manu-
facture a typical grain garment lcather by
unhairing local sheep skins (red hair) with
adopting chrome

jawasee  proleasc and
tanning procedure.

I3
wnfactured by unhairing with lime - sulphide
and microbial proteasc

ture basic)

Unhairing system followed

Nature af

Microbial

Chentical Tests inme- Jawasee
sulphide protease protease
Qil and fats (%) 15,95 13.21 15.05
Hide substance (%) 45 .37 ;ﬁl . AS 5§3.55
tixed organic mater (% 25 .71 26 . 40 23.006
Total ash (%) 9.4 9.21 8.12
5.39 S.65 5.43

Cr,0, (%)

LEATHER SCIENCE, Vol. 15, 1978
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__bundlcs.
~ the fibre structure. of the . pelt was obtained
after swclhng treatment and . before pickl-

~.removed. On the

In all previous cases, the leather produced
after jawasce process of unhairing were
compared with those obtained after liming
In the present case, however, apart from
the liming process, another enzymic unhair-
ing -process using microbial protease was
also taken as control.

Preliminary experiments carried out with
enzymic unhairing system revealed poor

. splitting and opening up of fibre structure

and hence, in the case of both the enzymic

- unhairing systems, swelling treatment was

given to get. optimum. splitting of fibre
The.microscopical assessment of

ing. The findings of the : microscopical

. assessments !indicated (Table 1) that.quite
. a good quality grain garment leather could
..be.produced by .adopting.all the three un-
. hairing systems.

~In the case of microbial
protease, sphttmg of collagen fibres in- the
corium was.. found to be less predominant
as compared..to their. control counterparts.

. In the case of.jawasee protease, however,

epidermis was found to be. completely
removed including epidermal appendages
and fat glands, whereas in the cases of

microbial protease and limec—sulphide, fat:

glands were found to be not completely
whole,. the jawasee

protease is quite comparable with microbial
protease in their unhairing characteristics.

As a measure of sausfactory unhairing,

- the unhaired pelts were judged with respect

to their removal of bair including short
and fine hair immediately after unbairing
and proper unhdlrmg was observad in all

gases -

"“':;ﬁ:'-"l‘hé'?*"ﬁir'\ished leathers were observed for

their quality from tanners’ point of view
and the data obtained with respect to the
experimental lot§ were compared with those

41

obtained from the control lots. It was
observed from the comparative asscssment
that both jawasce protcase unhairing system
and microbial protease unhairing system
produced equally good grain garment
leather similar to those obtained by lime—
sulphide unhairing system. The minor

-differences observed in some respects bet-

ween the experimental and control lots
were found to be lmlgmﬁcunt.

Wuh regard to the physical tests, the
results. .(Table 2) show. that grain: garment
leather obtained by using jawasee protcase
system had . uniformly better -physical; pro-
perties than control : (lime —sulphide) in all
the tests. carried out except -in the: cases
of elongation’ at break. aod. -tongue . tear

strength, where the. values were- found.  to -

be lower than those of the control- samples.

The tensile- strength, - double hole .. stitch .

grain crack and : burﬂmg
resistances of -the grain garment leather
produced by using microbial‘ protease
unhairing system were found to be lower
than those produced by jawasec process of
unhaurmg."whercas elongation 'at break
was found to be higher. The data obtained
with respect to microbial protease, when
compared  with those.of lime—sulphide,
showed that tensile strength, _elongation
‘break and double hole “stitch tear
st(englh of leathers produced by microbial
protease unhairing system were higher,
whereas grain crack and butsting resistances
were lower than those of their control
counterparts (limec—sulphide). lo the case
of tongue tear strength, however, no signi-
ficant differences were obscryed .jin d“ the

tcar strength,

three cases,

The data (Table 3) obtained on the
chemical analyses of the grain garment
leathers produced by the three unhairing
systems were found to fall within the
standard  specifications laid  down . fo-
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Fig. 1
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protective clothing feather.  No significant

difference was observed between the results
of chemical anrlysis of grain  garment
fcather produccd by these unhairing

Lysfems.

The recults obtomed with
chiemical analyses, microscopical examini-

tion and determination of physical charac~

teristics for atl the featheres indieated  that
waenid

the three  unhainime  proc duores
produce leathers of similar and comparable
chiaracteristios with very minos difierences,
Similar trend of resulis was also reportad
by Atroldi,” while workiug on enzymic
unhairing with fraits of Solaman campyla-
canthum.  Based on the comparative ASSC8S—
ments of the qualitv of leathers produced
by (wo enzymic unhairing processes, Viz
(i' the latex of madar plant (Calotrepis
eicantea), (ii) the water extract of nerini-
nated ragi (Fleusine coracana) and by the
liming process, Madhavakrishna and Boge™
concluded that the leather produced by
enzymic unhairing processes could compare

favourably with thowe  proaduced by < the

traditional liming procsss.

One distinet advantage secnrad by both

enzymic unhairing processes was that both

ccud and hair roots were found 1o be

removed  campletely ol henee,
During the

separate

bating was Tound nnne cessary
jawasee process of unhairing, ncither the
bacterial damage nor the undesirable odour

was observed and hence, no bactericide

was used.

When the unhairing systems are com-

-pared, it-has been observed that buth the

enzyme unhairing systems have  certain
advantages over the lime—sulphide unhair-
ing system with regard to the effluent
disposal problems. In the liming process,
the efluent problems are due to suspended
solids arising from lime and toxic hydrogen

LLEATHER SCIENCE, Vol.. 15, 1978 -

re~pect to .

sulphide liberated from sodium sulphide.

Dissolved sulphide and pulp hair contribute

to high biological oxygen demand (B 0.D.)
of the cfiluent. The cfMuent problem can
be minimised by applying enzymic unhair-
ine system, where no toxic chemicals are
used and hair/waol could he recovered full

length  without the slightest damuape to

strength and qguality  Another advantape
of using a protealytic enzyme in unhairivg
is that these enzymes will find their wav in
atong with o

'l‘l‘li'\t?

the clluent collection tank
good deal of proteinans cubh<tances
proteinases will hydrolyse such proteingin.
to their degradation products having lower
molecular weights, enabling microorpanisms
to degrade further more easily liberating
carbon dioxide, nitrogen and other volatile
end products. This will indirectly help in
reducing the high B.O.D. value of the
cfMuent. Further, the enzymic unhairing
process simuplifies the pretanning operations
and helps in the casy handting of pelts
without any discomfort to tannery workers.

Acknowlcdgement

One of the authors (KY) is indebted 1o -

the Council of Scientitic and  Induastriad
Research, New Delhi, for the award of a

rescarch fellowship.

REFERENCES

1. Dbhar. S. C., Paper presented at the 12th Tanners®
Get-together, CLRI, Madras (1977).

2. Balland, French Pat. 548, 606 (1921).

3. Bergmann,
Collegium, No. 731, 132 (1931).

4. Lisitzuin, M. A., Ovl. Tek. Kozh. Pro., No.1,
20 (1931) through Chem. Abs., 27, 6006 (1933).

5. Leger, G., IULCS Abst., Leather Trades Rev.,

§01, 576 (1951).
6. Whiteley, K. J., J. Soc. Leath. Trad. Cheni., 46,

230 (1962).
44

M., Lissitzin, M. & Schuck, G., ..

S

T T Uk Al ek g dadl s DA &D bk | o

TrTC Ty L T T YR T WU R NN O Y T N (I AR Y T TR W N W K W AR




__.'_-ﬁmmm.u TR LT T T T

7. Thorstensen; T. C., “Practical Leather Techno-
* fory’", Reinhold Book Corporation, U. §. A., 99
(l969;. e . .

‘8. Kaverzneva, E. K. & Olenmkova, E. M.,
Izvestiya . Tzentralnogo Nauchno - Issledovate - - Iskogo
Instituta Kozhevennoi Promuishlennosti, No. 2, 24
(1932) throuth Am. Leath. Chem. Assoc., 29, 104
(1934).

9. Airoldi, R., Assoc. Ital. d. Chim. 17, 251 (1939)
(hroughl Am. Lea!h Chem. Assoc., 36, 478 (1941).

10. Bose, S. M., Madhavaknshna,w & Das, B. M.,
Bull. Cent, Leatll. Kes:1Inst., 5, 15 (1958). :

[ Salwam G. G., Sovani, R. V., Patel, . M. S. &
Dcvassy, T. J., Leath. Sci. - 12, 62 (1965). - :

12. Prasad, L. M, & Gancsan, A, J. Ind. Lcalh
Techn. A:.roc., 13, 91 (1965)

13. Prasad, L. M., Chauhan,M B. & Patel, I M S.,
Leath. Sci., 16, 383 (1969)

14. S(lvast:\va, S. L., Clm.u»il'nn, M.
I. M. S, Leath. Sci., 20, 282 (1973).

B. & Patcl,

.

48

\

‘15. Chauhan. ‘M. B., Srivastava, S L. & Patel,

L M. 8., Leath. Sci., 20 255 (l973)~

16. Prasad, L. M., Patel,I. M. S &Gancsan AL,
Laath dci., 10, 217 (1963).

17. Prasad, L. M., Patel, 1. M. 8. & Gancsan, A.,
J.Ind. Leath. Techn. A:soc., 14, 189 (1966).

18. Madhavaknshna. W & George, B, C., Tanner,
23, 225 (1968).

19. Yeshodha, K.; Dhar, S. C, & Santappa, M
Leath. Sci., 23, 423 (1976).

20 Dhar, S. C., Bose, S. M. & Lukshml Burn(hu K.,
Ind. Pat. 2I70/Cal/7$ (1975). ..

21, Subramaniam, ‘L. R. &, Dhar. S. C., Process
demonstrated  at the 12th Tanners’ Get- -together,
CLRI, Madras, Jan. 31st~Feb. 6th (1977).

22. Ramanathan, N & Subbalakshmi, D, V., Bul/l.
Cent. Leath. Res. Inst. , 4, 391 (1958).

23. Madhavakrishna, W & Dose, S. M., Bull

Cent, Leath, Res, Inst., S, 351 (1959),

LEATHER SCIENCE, Vol. 25, 1978.

Y B

LI I

2

(’:

[

T T T

{



