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SUMMARY

Elastin and heat-shrunk collagen were digested with elastase
and the N- and C-terminal amino acids released by the action of
the enzyme were determined quantitatively. The major sites of
action of elastase on collagen and elastin were found to be the same.
A number of bonds of different type were attacked by elastase in
elastin and thermally contracted collagen, the greater number being
derived from peptide bonds involving the amino and carboxyl groups
of neutral amino acids. Even though both collagen and elastin
contain a high concentration of proline, in the case of collagen alone
it has been found that proline is released as a C-terminal residue
by the action of elastase. It is suggested that in these two proteins,
proline may probably be linked in different ways.

Introduction

The interaction between elastase and elastin has come in for
a good amount of study and it is now fairly well established that
the enzyme not only solubilises the substrate, but also functions
as a proteolytic enzyme.® Later investigations have shown that
potent elastase preparations would hydrolyse heat shrunk colla-
gen and a wide variety of peptides and proteins.*® However, very
little information is available regarding the nature of the peptide
bonds broken when elastase hydrolyses elastin and other proteins.
The recent work of Naughton and Sanger? on the action of elastase
on the A and B chains of insulin has indicated that elastase has
got a specificity entirely different from that of trypsin or chymo-
trypsin. Partridge and Davis? showed that the complete solubilisa-

tion of elastin was accompanied by the release of a large numlﬁg\
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of amino groups.
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In recent years, many observations have been made3-11 show-
ing some bearing on the relationship between collagen and elastin.
Neuberger'? from a comparison of the amino acid composition of
collagen and elastin las suggested that these two proteins which
‘are so closely associated in connective tissues are formed in the
same cell and share certain peptides with the same amino acid
"sequence. In view of these various reports, a comparative study
on the action of elastase on heat-treated collagen and elastin was
undertaken. ”

' Experimental

Preparation of proteins: Collagen was prepared from the butt
portion of a fresh buffalo hide.ld The thermal denaturation of the
protein was carried out by keeping an aqueous suSpension of the
protein on a boiling water bath for 45 minutes, Elastin was pre-
pared from cattle liggmentum nuchae as “described by Partridge,
Davis and Adair.1¢

Elastase: Crystallised elastase (Sigma Chemical Co., U.S.A.)
was used in the present study. Enzymic hydrolysis of the proteins
was carried out as described by Bangal® in carbonate-HCl buffer
(pH 8:8). 10 mg. of crystalline elastase was used for digesting
1 gm, of the protein. The hydrolysis period was 48 hours.

N- and C-terminal residue determination: The preparation
of dinitrophenyl derivatives, their subsequent hydrolysis and
identification and estimation of N-terminal residues were all
carried out using the methods previously described,!® 16 The
C-terminal amino acids were idenfified by the hydrazinolysis
-method of Akaboril? as -modified by Bradbury.!® None of the
results given in this paper are corrected in any way for losses that
-occur during hydrolysis, chromatography ete. Further the esti-
-mate of the N- and C-terminal amino acids liberated by the enzyme
is subject also to an error due to the possibility of autohydrolysis
of the enzyme itself; since only 10 mg. of enzyme was used for
hydrolysis of 1 gm. of protein, the error can be taken as
- insignificant,

Results and Discussion

The quantitative results obtained from the analyses are given

"in table I. From the table, it is seen that the major sites of action
- of elastase on collagen and elastin are almost the same. A number
of bonds of different types are attacked by elastase in elastin and
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thermally contracted collagen, the greater number being derived
from peptide bonds involving the amino and carboxyl groups of
glycine and alanine. The values obtained for the N-terminal amino "
acids of enzyme treated elastin are slightly lower than those’
reported by Partridge and Davis? The variations may be attri-
buted to differences in the enzyme preparations used and the
conditions of hydrolyses followed.

TABLE I

Release of N- and C-terminal amino acids from elastin and heat-
shrunk collagen by elastase. (Values are given as moles per
1000, 000 gm. protein) :

. N-terminal C-terminal
amino acids . amino acids

Elastin Collagen Elastin Collagep

Aspartic acid 1-2 1-4 — 104

Glutamic acid 23 52 05 157
Serine 17 59 06 31
Threonine 15 11 0-8 36
Glycine 274 40-4 . 285 . 334
Alanine 42-3 32:5 26-3 222
Leucine 4 Isoleucine 87 11-2 - 195 83
Valine 12-7 86 - 225 31
Phenylalanine — - 3-2 2:1 -
Proline —_ —_ — 5:2:
Others - L —_ 24 - 47
Total _ 97-8 106-3 104-3 111-8

The N- and C-terminal amino acids released by elastase from
heat-treated collagen are almost the same as those found. in
gelatinl® even though the quantities are much higher in the former
case.. The same N-terminal amino acids have also -been found?.*
to be released when gelatin is degraded with pepsin, trypsin,
chymotrypsin .and papain and also during aqueous hydrolysis at
high temperatures in the presence of acid or alkali. Partridge and
Davis?. found that oxalic acid solubilised-elastin contains- much
larger amounts of N-terminal. residues. than the native elastin.
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The N-terminal amino acids of oxalic acid-solubilised elastin?
were identical with those of the enzyme digested elaétin fxoticed
in the present study from which it is deduced that oxalic acid and
- elastase exert their hydrolytic actions at similar loci. These vari-

ous observations therefore lend support to the suggestion of
Courts® that proteolysis occurs in two ways: one involving a
random breaking of peptide bonds, which closely follows the
course of thermal degradation and the other involving a specific
bond breaking action, Elastase may first probably act as a true
catalyst enabling aqueous hydrolysis of certain labile peptide bonds
to occur at greatly reduced temperatures and only the second
mode of action may probably involve enzyme specificity. From
the results obtained in the present study, it is therefore nc;t possi-

ble to conclude that collagen and elastin share any peptides with
the same amino acid sequence.

Both collagen and elastin contain a high concentration of pro-
line. But only in the case of collagen, it has been found that pro-
line is released as a C-terminal residue by the action of elastase. It
appears therefore that proline is linked in different ways in these
two proteins. The sequences -gly-pro-hypro and -gly- (hypro, pro)-
gly- have been postulated as important in collagen 2-24 Liilkages
of this type, however, may not occur in sufficient frequency in
the case of elastin, as the hydroxyproline content of this protein
is very low. It is therefore not very clear, whether proline as a
C-terminal residue in the enzyme digest of collagen has arisen
as a result of random cleavage or whether a larger amino acid
sequence of the above type has contributed to the specificity of
elastase in splitting this amino acid bond in collagen and not in
elastin. Further work on the action of elastase on a number
of synthetic substrates and longer peptides of known amino acid
sequence is being carried out to clarify this point.

Courts® has reported that when gelatin is degraded with
papain, chymotrypsin, pepsin and trypsin, the total amounts of
N-terminal amino acids released are 39-34, 155 9-49 and 47-1
moles respectively per 100,000 gm. gelatin. In th,e present study
it has been observed that when heat-shrunk collagen is digested’.
with elastase about 106 moles of amino groups are released per
100,000 gm. of protein. So far as observations from the amino end
can discern, it is apparent that the proteolytic activity of elastase
towards heat-treated collagen is greater than that of the other
proteolytic enzymes. Of these various enzymes, papain has also
been reported® recently to have elastolytic action. In a separate
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experiment, elastin was therefore digested with crude papain and
the total amino groups released were estimatd by the DNFB-tech-
nique, but the values were found to be lower than those obtained
with elastase. Partridge and Davis? also found that the proteo-
Iytic activity of elastase when tested against haemoglobin was 18
times that of crystalline trypsin. Naughton and Sanger? report-
ed that elastase brought about a rapid initial split between leucine
and tyrosine in the B-chain of insulin. When the reaction was
allowed to proceed further, more peptide bonds were broken in-
volving a variety of amino acids. Grant and Robbins! have demon-
strated that elastase possesses esterase activity towards ATEE
(acetyl-L-tyrosine ethyl ester). These various observations there-
fore show that elastase possesses a much broader and less predi-
ctable specificity compared to certain other well defined enzymes

like trypsin or chymotrypsin.
259

The author’s thanks are due to the Director, Central Leather
Research Institute, for permission to publish these results.
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AN ANALYSIS ON THE PATTERN OY INDIA'S
EXPORT TRADE IN SKINS

BY

P. N. CHOWDHURY
'Central Leather Research Institute, Madras

SUMMARY

The development of India’s export trade in goat and sheep skins
during the last decade has been traced with the aid of statistical
tables based on export figures. The classified data reveal certain
characteristics relating to the pattern of export of raw goat skins.
The value of goat and sheep skins exported from India amounts to
Rs. 25-97 crores and it constitutes 4-17% of India’s total export
earnings in 1960. However, the volume of these proceeds may be
increased by a substantial extent, if the present structure of export of
skins undergoes a change. After a complete analysis of the field,
a policy of stricter restriction as regards the export of raw goat skin
ig advocated and the economic implications of following such a policy
have . been carefully examined. The success of the execution of a
more rigorous export restriction hinges upon finding out alternative
modes of utilisation of raw goat skins. Further the issues relating
to the development of export market of finished skins have been
pinpointed in-the course of discussions. A brief survey also has
been made of the direction of export trade in skins in recemt years
and the question of United Kingdom’s entry into European Com-
mon Market and its probable impact on India’s external trade in
skins has been touched. The entire discussion is concluded with

- some short and long-term recommendations for the development of

a stabler export market.

1. INTRODUCTION

11. The foreign trade structure of a backward economy
reflects, on the one hand, most of the weaknesses of its internal
socio-economic milieu and retards its economic growth on the other.
‘In order to fulfil the aim of rapid industrialisation, an underdeve-
loped country must grapple with this problem with clear pers-
pectives. Fundamental changes in the character of foreign trade
are desired not only for the sake of immediate improvement in the
 balance and terms of trade but, at times, they may appear ¢o have
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more direct bearing on the industrial development within the
country.

1.2. Under foreign rule, the basic structure of India’s foreign
trade was manifested in the form of export of mainly raw materials
‘and semi-manufactures to the industrially advanced metropolitan
centres and in the import of finished goods from those places. Due
to such a trading relationship with the developed countries, the
primary producer countries like India had to put up with unfa:vou.
rable terms of trade, i.e., as consumers of final products the latter
countries had often to pay monopoly prices and their own supplies
were subjected by the overseas buyers to recurrent trade fluctua-
tions and artificial restrictive purchase policies. During the years
following independence, a progressive reorientation in the foreign
trade policy has been ushered in, forced primarily by the need for
conserving foreign exchange. One of the two major planks of this
foreign trade policy is the attainment of self-sufficiency regarding
imported goods and the other is the promotion of export of finished
commodities as far as possible in lieu of raw and semi-manufactured
ones,

13. However, an analysis of foreign trade of India in general
is not the subject matter of the present enquiry. Rather, an attemp‘;
will be made here to examine in some details the existing pattern
of export trade in skins — mainly those of goats and sheep. It may
be mentioned in this connection that in recent times, the Govern-
ment,. a section of public opinion and those directly interested are
evincing growing concern for the development of the leather and
leather goods industries in India. Not only do these industries
earn 4%-6%! of the total foreign exchange of the country, but als;
they, together with the footwear industry, provide emplc;yment to
more than half a million persons? Above all, the importance of
this group of industries from the point of view of domestic consump-
tion needs to be stressed. It is the source of one of the most basic
human necessities, viz., footwear which ranks next only to food
and clothing in the order of priority of essential consumer goods
At present, the per capita availability of shoes in India stands ai;
about 0-25 pair. To raise this level of consumption, the target for
shoe production in the Third Five Year Plan has been increased
, from 102 million pairs to 140 million pairs? (including exports).

.1.4. The first systematic attempt to organise a skin trade in
India (by the Dutch) dates back to the middle of the seventeenth
century. The old records are full of authentic facts that trade in

c
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this commodity was stabilised about one hundred years ago. But
the development of a full-fledged export trade in goat skins has
been comparatively of recent origin and received an impetus only
when the U.S.A. and other developed countries started manu-
faéturing glazed kids by chrome tanning processes for which Indian
skins were found to be very suitable. Indian goat and sheep skins
are favoured in these countries for their good substance, fine grain
and well-built structure. Right from an earlier period the growth
of E.L tanning industry in Southern India caused a substantial part
of raw skin supply to undergo treatment in vegetable tanning pro-
cesses. In course of time, raw and E.I. tanned skins came to be
considered very useful for the production of light leathers used
for shoe uppers, linings, garments, gloves and for the manufacture
of other fancy leather goods. Of late, the foundation for the pro-
duction of finished leathers from skins has been laid in India. Some
large scale leather factories in the South have been manufacturing
finished suedes, glazed kids and chamoises etc. from goat and
sheep skins and have started exporting these commodities. Thus,
it is found that three sectors in skin trade, e.g. raw, semi-manu-
facture and finished have emerged and started to coexist in India.

1.5. The demand for these commodities has been high, specially
in the countries of North America and Europe, where the standard
of living of the population is fairly high. Some social and histori-
cal factors that would account for the continued maintenance of
high quality of available skins within the country and lead to their
appreciation abroad may be referred to here. While the main
characteristics of hide supply in this country (specially after the
partition of the Sub-Continent) are low yields, low slaughtering
rate and a considerable amount of low grade hides, the economy
of skin husbandry reveals an opposite trend. Sentiment against
slaughter of goats and sheep is not so strong as in the case of
slaughter of cattle. On the other hand, among certain religious
sects in India, slaughtering of goats is a part of some religious cere-
monies. Secondly, in this country goats and sheep have always
been the main sources of meat supply. Thirdly, skins yield sizable
returns amounting to about 20% of the cost of animal while hides
yield generally about 4%-6% only. :

1.6. The predominance of the unorganised sector in the leather,
footwear and leather goods industries renders difficult the syste-
matic collection of statistics relating to the various facets of this
group of industries and this acts as one of the serious limitations
for the development of economic research in this field. Moreover,
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it is well known that there exist various shades of opinion on the
subject of skin export and efforts are being made in the Govern-
mental and industrial circles for finding out a clear unified policy
on this issue in the best interests of the industry and the nation
at large. Under the circumstances, a critical review of the pre-
sent structure and direction of the foreign trade in skins as a guide
to policy formulations has been considered fruitful.
2, ANALYSIS AND INFERENCES
2.1. Production and import of skins

In order to meet domestic and export markets, India also
imports raw hides and skins. As a result of the partition of the
country, some of the important centres of the sub-continent for
the regular supply of good quality hides and skins were included
in Pakistan and since then, the Indian leather industry has been
vexed with the problem of raw hides shortage. Fortunately, the
problem regarding skin supply is not so serious. The target of
26'5 million pieces of skin production (goat and sheep) for the
Second Five Year Plan was surpassed; the estimate for skin pro-
duction in 1960-61 is 28'1 million pieces.! On the other hand,
actual production of hides lagged behind the targets during the
two Plans®. The following table will throw some light on the
import of raw skins during the last ten years ending in 1960.

TABLE 2.1.

Value of annual import of skins (goat & sheep).
Period: 1950-51 to 1960

Value in Rs. 00,000

Tanned or
Year Raw dressed Total
1 2 3 4

1950-51 36-57 6:34 42-91
1951-52 29-02 6-86 34-88
1952-53 15-22 6-95 22-17
1953-54 24-51 8:79 33-30
1954-55 17-27 7:30 2457
1955-56 23-27 8-16 31-43
1957 34-92 0:13 35:05
1958 27:31 0-28 27-59
1959 34-92 0-23 35-15
1960 47-11 0-51 48:22
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912, It is found that there is a clear overall rising trend
in the value of imports of raw skins, so that even after a sharp
fall in the import of tanned skins from 1957 onwards, the value
of the total import remains more or less the same and has reached
the peak level in 1960.

2.2. Export of skins

22.1. In 1951, 83% of the total available goat skins was ex-
ported out of India in raw as well as tanned conditions.5 Table 2.2.
(vide next page) reveals the relative importance of skin as an
exportable commodity vis-a-vis total hides and skins exported.

222. In the above table, only tanned hides, raw skins and
tanned skins other than finished leather have been taken into
account. In this case, skins include all types of skins, viz., goat,
sheep, xeptile and fur, and hides include skins from cattle calves.
Col. 2 and col. 5 respectively show that, during the period under
review, there is no distinct trend in the quantity exported but
that there is a general upward swing in the value of the hides
and skins exported. So it may be generally concluded that a
rise in the price levels of exports is responsible for the major part
of this increase in value. Both the quantity and the value of the
items of export under observation received a set-back in 1958
due to a slight recession in the economies? of the Western coun-
tries; but in the year 1959, this downward movement was not
only arrested but there was also an appreciable rise in both the
quantity and value of the commodities, specially of hides export-
ed, though the quantity level of 1957 was not reached in the case
of skins. 'This is the result of the world-wide boom in the price
of hides and skins in 1959 when even the Korean-war peak levels
were surpassed. Under the impact of a favourable turn in price
levels, the quantity of export rose from a low level to a peak in
1959, but fell down sharply in 1960.

2.23. The relative position of skins in the total exports of
hides and skins is indeed unique. Throughout the whole peried.
percentage share of skin in the total export both in quantum and
value registered an increasing trend with a downward swing
in 1959 onlv. During this time, covering roughly the Second
Five Year Plan period, the value of skin export rose absolutelv
by more than Rs. 80 million and about 9% more compared to that
of hides and skins taken together. It may be mentioned in this
connection that in spite of an overall rise in quantity and value of
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TABLE 2.2.

_A Comparison of exports of skins in relation to  those of hides and skins taken together. Period:

1954-55 to 1960

Quantity in 00,000 cwt.

% of

000,000

’ Value in Rs.
Hides &
skins

% of
Col. 3

Col.6

on
Col. 5

Skins

. on
Skins Col. 2

Hides &
" kins -

Year

276-76

- 6-59

6825
6800
" 7681
- 78-19

18889

56-30

3-79
367
434

1954-55

197-55°

290-51

56-34

64-84

68-50

6-48

1955-56
1957

208-61

271-64

6-69
5-81
7402

190-89

398 242-27

4-13

1958

73-29
- 77-67

269-16
266-44

- 367-21
34305

58-33
62-62

1959
1960

3-82

6-10

skiii'export, year to year fluctuations within ‘the period are also”
evident. It will be observed subsequently how this characteristic
ini the skin export is the source of both strength and weakness in:

the whole export structure.

294. India is the world’s largest producer and exporter' of
skins, particularly of goat skins. The figure for world p.roduchon
of goat skins in 1952-53 is 11500 million pieces and Indfa’s share
is 21-30 million pieces, i.e., 18-5% of the world produc'tmn. The
relative strength of Indian supply will be further appreciated when
it is considered that the Commonwealth countries including South
Africa and British Empire are responsible for about 40% of the_
world’s supply of goat skins and India’s share in the Common-
wealth supply is 46%.7

295 Goat and sheep skins are exported from India in raw,
tanned and finished forms; the first two types are more important
for the present. The table that follows presents the figures for
sheep skin export during the ten year period ending in 1960.

TABLE 2.3.

Export of tanned sheep skins as percent of total sheep skins
exported. Period: 1950-51 to 1960

_ Price per
cwt. in Rs.

Value in
Rs. (000,000)

T 3 -
388 5.3 %
AN L L

Quantity in
(000 cwts)

To o ‘
dgq8B
Year Egg 582

1 2 3 4 5 6
1950-51 5678 5672 5479 54-14 954
1951-52 59-12 55-48 58-05 56:98 1027
1952-53 79-07 70-37 53-27 51-36 730
1953-54 75-41 7375 69-50 69-07 936
1954-55 60-65 5842 5504 54-54 933
1955-56 59-84 57-95 55-05 54-61 942
1957 69:36 63-06 63-44 6215 985
1958 52:37 48-99 48-92 47-39 967
1959 74-72 68-94 77-58 74-38 1079
1960 6581 61-62 10 7583 1231
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Exports of raw sheep skins has been virtually stopped; only Pa-
pras are exported without restriction. For other raw export, there
is a size specification of what “cannot be exported”. From Col. 2,
it is found that wide cyclical fluctuations are present in the guan-
tity of sheep skins exported during the period under study. The
average price in 1951-52 per cwt. of tanned sheep skin is calculated
as Rs. 1027. There is a sudden drop in price from this figure to
Rs. 730 in 1952-53. This violent shift in price was caused by the
post-Korean war slump. As a result of this abrupt fall in price
of tanned sheep skins, the world demand for Indian skins would
have gone up resulting in purchase of 73,750 cwt. in 1953-54 which
is the highest quantity exported during the whole period under
observation. In Table 2.2, it is observed that there was a sudden
fall in the export of skins in 1958. Of the decrease of 36,000 cwt.
for all skins, sheep skins accounted for 17,000 cwt. This some-
what disproportionate fall in the demand might have been caused
by a sharp rise in the Australian supply of tanned sheep skins in
1958.- Australia increased her export from 21.29 million pieces
in 1957 to 23.94 million pieces in 1958, ie., about 12% increase in
a year?

23. Export of goat skins:

23.1. A completely reverse picture emerges out when the
export of goat skins is taken into consideration. While the export
of: raw sheep skins scarcely rose above 10%, the number of goat
skins exported in raw condition has scarcely fallen below 55% of
the total number exported over the last three decades. The re-
cord of relative export performance of tanned goat skins will be
revealed in Table 2.4. (on facing page).

It is observed from col. 5 in the above distribution that the
percentage of the number of pieces of tanned skins exported ran-
ges between 34'44 in 1950-51 and 4677 in 1955-56; the
range is slightly more than 11% and it may hardly be considered
as too high. So it may be concluded roughly that the demand for
tanned skins follows more or less a stable pattern for all these
years. From 1957 onwards, as the export of total quantity of goat
skins rises, the proportion of tanned export begins to fall. While
a rise of 9-6% in the total export is registered in 1957 compared to
1956, the volume of tanned goat skin export fell by slightly less than
1% absolutely and 4'4% relative to raw export, the entire increase
marked above being due solely to the appreciation in raw goat
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TABLE 24.

Export of tanned goat skins as per cent of total goat skins exports. Period:

1950-51 to 1960.

Value (Rs. '000,000)

Quantity* (000 pieces)

% of
col. 7
on
col. 8

Total
skins

Tanned
or
dressed

Raw
skins

% of
col. 3
on
col. 4

Total

Tanned
or
dressed
skins

Raw
. skins

Year
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WA O 0o < o) o0 0
™~ o e v e e
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DO M= ININ O H
O FHO o=~ O 0
NIHNMMNAONSH S
MNWOWONOMINO L=
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— T4 pieces.

(i) 1 cwt. of goat skins (raw) .
of goat skins (tanned) — 130 pieces.

sFollowing conversion ratios have been used (Source Reference D:
(i) 1 cwt.



skin export. The upward trend in international demand for goat
skins in relation to supply was being felt from the year 1957 and
the entry of U.S.S.R. and other Eastern European countries as im-
portant buyers in the world skin market tended to push up price
levels. However, there was a slight drop of goat skin export by
15,66,000 pieces in 1958, though the export in this year was main-
tained at a much higher level than in the previous period of 1951-56,
The average price indices show that the index for raw skin price
was lower absolutely and relative to that of tanned skin in 1957
and this might explain to some extent, the rise in the demand for
Indian raw goat skin in 1957 (vide Appendix: Table No. A 1I),

2:3'2 In 1959, India exported raw skins valued at Rs. 10-07
crores which constituted about one-fourth of the total value ex-
ports of hides, skins and leather goods (including footwear) in that
year. A study based on the export statistics of raw goat skins dur-
ing the ten years ending 1960 is presented in the following table.

TABLE 2.5.

Export of raw goat skins from India during th i 7
1950-51 to 1960 g the period

. g; qiw“s %E 0§ % § .8
g 5o RN =) 8, ™Hg¢
2 gg 802§° >:u§ "ﬂ& wé?é’g‘
s H4EZGES 4 M. EEES
H & - é Q’f‘a‘ ﬁ %
1 2 3 4 5 6
1950-51 - 238-00 - 81-35 :

_ ( 341-81 —
195152 207-00 21842 69-65 336-46 301-92
1952-53  210-26 203-76 47-83 227-48 281-16
1953-54  194-02 205-97 54-24 279-54 271-87
1954-55  213-30 20019 65:82 30859  296-64
105556  193-24 211-99 58-31 301-78 297-16
1957 229-44 21633 64:45  281-12 294-52
1958 226-30 233-31 68-01 300-67 331-40
1959 243-30 233-49 10071 412-44 380-85
1960 230-87 — 99-14 429-43
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The pre-war (1937-38 to 1939-40) annual aveérage for the quantity
of raw goat skins ‘exported from undivid‘ed’ India stood at
374.20 thousand cwt; during the war, this average dropped down
to 337-80 thousand cwt. and the quantity slid down to a still lower
level of 276-80 thousand cwt. in 1947-48.2 If the factor of trade
dislocation during the war is excluded, growing consumption of
this raw material by the domestic tanneries for the manufacture of
EL tanned leather seems to be responsible for this declining trend
over the decade. In the post-Independence period, the Korean war
trade boom started in 1949 and continued until middle of 1951 lead-
ing to an increase in the quantum of raw goat skin export from
198-80 thousand cwt.! in 1948-49 to 238-00 thousand cwt. in 1950-
51. With the petering out of the boom, the demand gradually di-
minished, until the rock-bottom for raw goat skin export was
reached in-1953-54 (vide the Table above). The average priece of
raw skins continued its downward movement in 1951-52 and touch-
ed its nadir in 1952-53. But a revival was noticed from 1954-55
in demand and in price and an upward swing continued more or
less unabated until recent times. 1959 is a year of abnormal rise
in the world price-levels of hides and skins; prices of prime quality
Indian skins rose to unprecedented heights and the average of
price for all types of skins surpassed the Korean-war peak level
by about Rs. 70 per cwt. Col. 3 and col. 6 in the above table givé
the three-year moving averages of the quantity of raw goat skins
exported and the average price fetched by them from world mar-
ket, The moving average is a statistical device which is used for
smoothening out short-period fluctuations and for giving to the data
an overall trend (upward or downward) effect over a longer pe-
riod. Some pertinent inferences may be drawn from the abové
table. n » '

(i) Considering the moving average values of the price variable
(col. 6), it is revealed that the range between the highest value, i.e.,
Rs. 380-85 in 1959 and the lowest value, i.e. Rs. 271.87 in 1954-55
is Rs, 108.98, i.e., expressed in terms of percentage of lower limit, -
it is about 40. Roughly speaking, it may be concluded that the
degree of average cyclical fluctuation in price as given by the above
measure is substantially high.’

(ii) As regards the quantity exported col. 3 gives the moving
average. The lowest limit of this series is given by the value in
1954-55 as 200.19 thousand cwt. and the highest limit is 233.79
thousand cwt. reached in 1959; the range in this case works out
as 33.60 thousand cwt. and expressed as percentage of the lower
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limit, the degree of average variation in the guantity is about 15 for

the whole period. Hence, in a broad sense, it may be stated that
vth‘e rate of increase in the supply of raw skin (goat) lags behind
that ‘of export price, je., the export of raw goat skin is not price-
elastic. This price-inelasticity is explained by the fact that ‘goat
skin is the by-product of meat-industry. The supply of skin rises
with the rise in the meat-supply and may not increase propertio-
nately with the rise in the demand and price of raw skin. Due to
this characteristic in the nature of supply, all other conditions re-
maining the same in the periods of downward movement in pri-
ces, quantity supplied does not diminish proportionately leading
to a greater fall in prices and in phases of rising demand and pri-
ces, price-rise becomes cumulative due to unresponsiveness in
the quantum of supply. Raw skins, unlike jute, cotton and tea
consti?ute a perishable commodity and cannot be stocked for a
long time in raw and cured condition without putrefaction. These
features on the supply side combined with deficiencies in inter-
nal marketing system are the sources of basic structural weak-
ness present in India’s skin export.

. 2.3.3. Though complete ban on the export of raw hides was
un;?osed five years ago, yet until recent years, no restrictive
policy was pursued in regard to raw goat skin export. However
as t%le internal price-level continued to soar and become st ble;
at higher levels in response to a sharp rise of export prices,athe

Government of India considered it wise to declare a policy of res-

triction regarding the raw goat skin export. The quota system
of export came to be introduced from June 1959 and it is expect
ed that in 1960, there would have been substantial reduction i > t;-
volume of export. The following table will den a8

give some i
regards the effect of such a policy of restricti ¢ idea as

on.

TABLE 26.
Monthly average of raw skin export. Period: 1957-1960

Monthly average of

Yc:elar " quantity (’2000 cwt.) Index
3
1957 19-12
. 101-3
ig:: .. 1886 100'0;)1
1959 . 203 10737
- ' Y 17-36 02-04
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Monthly average for 10 months, i.e. January to October has
been used for the foregoing table. It is known that Shri Lal
Bahadur Shastri, the then Union Minister for Commerce and
Industry, declared at the Export Promotion Advisory Council
meeting held in February 1960 at New Delhi, that there would
be a curtailment in the export by 50% of the average annual ex-
port of the last quinquennium; the present quota system was in-
troduced with the expectation that there would be at least 33%
reduction. But the actual performance during the period of res-
trictions warns one not to be so optimistic. In the above table
the year 1958 has been chosen as the year previous to the year
in which restrictions were imposed. From col. 3 of table 2.6, it
is seen that there is a rise of 7% in the quantity exported in 1959;
as there was a talk of a policy of restrictions to be executed
in the second half, it is expected that more than average
had been exported in the first half of the year. Again, it is seen
that in 1960, there is a drop in the quantity exported by 8%
(approx.) only compared to the base year. If it is desired to have
a substantial curtailment in the volume of export of raw goat
skins, a re-examination of the letters of the regulation may be ne-
cessary and a more drastic measure in this direction may be adop-

ted.

234. It would appear that the major economic rationale
behind the imposition of a ban on the export of raw hides and
sheep skins was to introduce greater stability in their internal
prices and to make them available in sufficient quantity to the
leather industry in India at reasonable cost. To enable export in-
dustries to sell in the foreign market at competitive prices, their
costs of production should not be allowed to rise beyond certain
levels, The most important means to achieve this objective is to
keep the price of the basic input within corresponding limits.
Though, no such study which has isolated from other factors, the
effect of the ban on the export of raw hides and sheep skins upon
the changes in their internal price-structure is available, yet it
may be presumed that the Indian leather industry has gained,
if not by a fall, at least by a slower rate of rise in the internal prices
of these raw materials than that which might be conceived in
the context of a free outflow of these raw materials. Increasing
volume of export-earnings from E.I tanned hides and skins would
be unthinkable, except in the background of such a ban. Along
with this gain in foreign exchanges, employment of increased
manpower and greater utilisation of installed capacity was effect-

819



ed in these industries, The forces which deteremine the internal
price-structure of hides and skins are varied and interrelated.
During the past quinquennium, they might have exerted pressure
in the -opposite direction, neutralising the effect of the ban. But
it may be stressed that the policy of banning the raw export has
been successful at least in warding off the foreign competition and
placed the indigenous tanners in a favourable position. Now it is be-
yond one’s comprehension why a similar line of argument will
not be applicable in the case of goat skin and why the problem
will'not be tackled from a similar direction. ' <

23.5. A hypothetical case may be examined in this connec-
tion.  Assuming that (i) there is an enactment for a ban on the
export of raw goat skins and India almost completely ceases to
export them, (ii) a sizable part of the raw skins hitherto exported
is available. for being tanned as E.I. tanned skins or as finished
leather like full chrome and semi-chrome suedes, lining, glazed
kids and others, (iii) facilities—economic and technical—are made
available on easy terms to the tanners and finishers in the coun-
try and (iv) the tanned and finished leathers are marketed (exter-
nally), Indian economy may score the following gains in terms of
foreign exchanges (vide Table 2.7). .

mentioned years only, the foreg'oing_ analysis is restricted to this
very short period. It is found that during the four.years' unaer
study, only 15% of the total raw stock was exported with wet
salted cure and the rest was exported as dry-salted. ) For esti-
mating the yield of leather as given in col. 3 of the above téble,
conversion rates of 70% hide substance for dry salted and 20%
hide substance for the wet salted skins have been édopted.
Figures in col. 5 are arrived at by multiplying those of col. 3 by
the average export price per cwt. of i:anned or dressed skins and
those of col. 7 are built up by multiﬁlying ﬁ:gu'res in col. 3'by the
average export price of one cwt. of glazed kid leather., The table
shows that the margin of expected value varies between Rs. 46
mil]iox} and Rs 4 million in the case of the export of skins as
tanned and that, in the case of glazed kid, it ‘ranges between
Rs. 228 million and 243 niillio}i. " The figures for net additional
. cer fro nay be deduced by in
from the above figures the cost of tanning and ﬁﬁsl?iigszsizfi;?;:i
‘to be imported for such manufactures, "Thus, it is seen that if
India is’ cépgble of ~f)roo:lucing finished leathe'r; and can’ compete
with foreign countries as reghrds i;uali'ty and pricé, she can earn

As the detailed breakdown of the data is available for the vab;)ve
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TABLE 2.7.

Additional value in gross from the volume of goat skins (raw) exports, if exported as E.I. tanned or .

as glazed-kid leather.

Period: 1957-1960.

Expected
yield of

Margin
(col. T—

col. 4)

Expected
gross value
by glazed kid
export
(Rs. 7000,000)

col. 4

Margin
col. 5 minus

value by

Expected
gross
(Rs. 7000,000) tanned export

Value
realised by
export

leather
skins
exported

from raw

goat skins
(raw) exported

Quantity of
(000 cwt.)

Year

22829

-

293-39

51-47

64-50

14710

1957

11597

229-44

68-04 114-01 46-97 299-88 231-84 |

100-71

1 226-30

344-20

141-01

1958

243-51

54-55

146-16

243-30 148-75

230-87

1959

254-24 229-49

123-89 - 24°75

99-14

119-00

1960




Rs. 243 million more by way of foreign exchange, i.e. 60% of the
value of her total exports of skins, leather and leather goods in-
cluding footwear in 1959, However, there are two implicit assump-
tions behind the working out of the above example: (i) that all
the raw skins (dry and wet salted) hitherto being exported can
be cpnverted into glazed kid leather, (ii) that there will be no
shift downwards in the average unit price of tanned or finished
leather in case almost all the raw material is processed at home
for export. It is true that 100% of raw skins exported cannot
be used for glazed kid production and that an allowance will
have to be made for excluding the lower grade skins. As regards
the second assumption, the average price of tanned and finished
skins may tend to fall in future due to probable changes in the
proportion of primes, seconds and thirds on the total export,
But, there is another possibility. With the ban on export, suffi-
cient quantity of good quality skins will be available to Indian
tanners at price not higher than the present ones; consequently
the tanners may be able to secure better selections for catering’
to a selective demand. The above table just give an example.
Similar estimates may also be made for other types of finished
leathers. ’

2.36. Now the validity of the assumptions (para 2.3.5) made
at the beginning of this section, may be tested one by one. First
the effects likely to follow in the wake of implementation o%
restrictions on the export of raw skins may be stated as follows:

(i) There will be an immediate drop in the foreign exchange
earnings; but it is expected that this exchange deficiency will be
more than compensated in the long run by an appreciation in

foreign exchange earnings as the indust i .
ry will start export
finished leathers. xporting

(ii) The internal price of raw skins will go down jeopardising
the interests of the producers and traders in raw skins. This may
have further effect on the quantity and quality of the raw stock
supply. At present, the internal market for finished or semi-
manufactured leathers from skins, is very limited and the skin
trade is almost wholly export-oriented. In future, the internal
demand for lining from inferior selections may develop. Over
and above, in the absence of a world wide trade depression, the
foreign demand for finished leathers and for E.I. tanned skin’s for
the manufacture of garments, lining, uppers and gloves ete. is
expected to grow at an accelerated rate. So the effect of c<.)m-
petition among the domestic tanners and finishers who will cater
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to foreign markets will tend to keep up the price levels of raw .
goat skins. Historically speaking, a similar development was
experienced as regards the behaviour of internal price structure of
raw sheep skins after the imposition of restrictions on its export.
Secondly, since as already stated, goat'skin is a by-product of
meat industry and is more or less price-inelastic, there is almost a
negligible chance for a shrinkage of the quantity supplied even in
case of a slight fall in the price-level.  Again, considering the
present marketing structure, a positive correlation between a
smaller change in prices with that of the quality of raw skins
in the supply side hardly exists. So no substantial fall in the
quality standard of raw skin is expected, unless there is an appre-
ciable fall in the price of raw skins.

237. As the home consumption of goat skins as raw (e.g.,
as parchment) is negligible, there is no snag in the fulfilment of
the second hypothesis, when the first one is realised.

238. The third assumption made above is very important.
It is well known that the production of sole and upper leathers
in the country has reached the stage of certain maturity. The
manufacture of EI tanned hides and skins (semi-manufactured)
possesses a very rich and old tradition. Some large units in
Madras have already been producing finished leathers out of goat
and sheepskins. The production of industrial leathers has already
made some headway in some large concerns. But, in spite of this
development, the large and small sectors (both in chrome and
vegetable tanning) have been passing through a chronic under-
utilisations of existing capacities due mainly to the scarcity of
raw materials. The word ‘scarcity’ in this case should be under-
stood as having an economic sense; it is not that there is always
an absolute physical scarcity, but sometimes the supply price of
raw goat skins is so high and prohibitive that the tanners are
forced not to purchase them upto the desirable maximum limit
and consequently let the plant capacities remain idle. Again, one
of the most important hurdles in the manufacture of finished
leather is the difficulty experienced by the finishers in importing
a very few important finishing auxiliaries. It may be confidently
stated that once goat skins of suitable specifications are made
available to the domestic tanners and finishers at moderate prices
and if the import rigidities regarding some chemicals required for
finishing are relaxed to some extent, enterprises to expand the
present volume of semi-manufactured and finished production out
of sking will definitely be forthcoming. Liberal release of foreign
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' fexchange for the import of finishing auxiliaries is remunerative
in the long run as this will enhance the export of finished leather
and augment the country’s earning of foreign exchange

.2.3.9. The fourth hypothesis deals with the question of
finding out world market and is the most crucial and controversial
aspect of the whole problem. The forecast of future demand of
these commodities in the world market must necessarily be ve
tentative in nature for want of proper data on the Sui. ect VT}Z
observations on this point may be presented from two Stallld " ter
(i) demand in the world market and (ii) Indian su A

world supply. pply vis-a-vis

(i) Since 1930, the first year when a world survey on foot-

wear was conducted, the present-day wor i
107%.31 A 10% gain has been noteg by tlge OIlJl.tgu;):asr:lsentbS;
?ommerce in the production of shoes during 195.8-60pa :e:a ?d
increase in the Soviet Union’s production is consi‘d;ered a fllx
main cause of this big gain. The ﬁgurés show that the prod " ti .
of leather shoes is rising faster than world population 1'.}.‘heruc 1(;3
per capita output during 1959 rose to 0-78 pair which i.s 11% :g)er d
of the figure of 0-70 pair two years ago. Since 1930, the pe: ca 'a‘lc
?utput has risen by 66% from 0-47 pair. As the w:)rld po ula‘f’i1 ]
is rising fast and there is a swing everywhere tow.':lrdsp hi hon
standard of living specially with the progress of planned e : o
deve10pr?1ent of the three of the most poi)ulous countrie confor':llic
Yvorld viz., China, India, U.S.S.R., a rise of at least 6% e vonr
in, the rate of foot-wear production may easily be envisa I::; y.['e;r
is true not only for.footwear which is the most im rtag . f 1
the end products of leather but also for other leat}f:r ntd: ?11
is observed that in Great Britain 80% of the tanned ﬁ?g . Ic;
skins?? is used for footwear production and it may safely be st
?d that on the average 60% of the leather out of ski:s a(slsumti
in India will be used by the footwear industry in the WOrII,ZO e

-+ 2310. To study the growth of demand i

and t‘o analyse from consumers’ standpoint thef(;:cf::'isl Tﬁeﬁ?duc'tts
a. s.enes of market surveys regarding the price and income lfig :-’
cities of demand in the overseas countries for leather d ? ade
out of Indiean raw materials may have to be conduf‘?eil ’ Ié’;ﬁe
Leather. F;xport Promotion Council may take initiative fo . ing
the Indian Trade Commissions abroad in this matter "o

"~ 2311 In the event of India switchis ' :
_ &2l An the event of India switching her pattern of pro-
@uction more in"favour of finished leather, -the 'Iaével'ép'ea"éfun-
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tries which specialise in the production of finished leathers may
protect their own home a foreign markets (i) by raising tariff
wall_and (i) through price-competition. It is the experience,
though on a very limited scale, gained from the export of tanned
and finished leathers and footwear, that because of the unique

“quality of Indian raw material and comparatively lower cost of

production at home, Indian producers have been able to sell at
competitive price in the export market. Attempts at execuling
trade agreements with special emphasis on the finished leather
should be made so that this cost advantage may not be wiped out
by high tariff.

2.3.12. Lastly, the problem of recurrent change in fashions
and tastes specially in the ladies’ ware should be considered care-
fully. A widely held opinion is that it is very difficult to keep a
close watch from India on the nature of changes in the demand
as regards colours and styles of finished products and even if
that is made possible, there is the question of time lag, i.e. time
required for the shipment of - goods. Though no scientific study
on this problem is available, yet this opinion is shared by an
important section of the industry. But first of all, the question
of fashion-change is relevant for some selected items and not
for all; secondly fashions do not fluctuate every month but change
at best twice in a year. Moreover, private trade agents in foreign
territorie may disseminaie in no time information regarding
changes. India Government Trade Commissions may help much
in this direction. Through suitable market studies, it is possible
to know about the proportions of the Indian skin export which
is used for the production of garment leather, ladies’ shoe upper
and other goods which are generally subject to fluctuations due
to fashion changes. There are other goods manufactured out of
Indian skins which are not so much sensitive to fashion changes.
The country may export a part of her raw skins in the form of
crust leather to suit the need of the first category products. The
finishers abroad may, in their turn, render appropriate finishes to
meet the tastes in a particular season. For the second type of
products, a policy of progressive export of finished leathers from
skins may be followed. However, a fuller appraisal of this pro-
blem may be made only through empirical studies as suggested
above.

The supply aspect may be taken up next. India’s main
competitors in the world market for raw goat skins are Pakistan,
China and African countries. In case India withdraws her supply
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of raw goat skins from the world market
3

created. These competitor countries @ vacuum will be

is well known that in the present pe Poy ty to fill it up. But it

prices of raw skins, the riod of exorbitant rise in the
y are alread i

t i ’ v y supplying th

o the maximum extent possible and it is v g the world market

to increase t ery difficuly for them
their domesti}::etgzznt}lm of supply appreciably unless they starve
been so long undee r(lles. Moreover, most of these countries have
own leather indust rdeveloped and are trying to build up their
tendency to cutd ry (Kenya and Pakistan for example) and the
in the long run (;fwflt o skin export will appear in them also
the deficiency .th 1L 1s not possible for these countries to meet
look to Indian le ti consumer countries must necessarily have to
leather, ather industry ultimately for the supply of finished

2.3.
ﬁnishjdl:i;%at?elf iiaoblems. conn?"ted with the development of
subject-matter of ustry in India constitute, by themselves, the
the measurés of a separate study. It should be remembered that
diate implemesigf'eswd above are not necessarily meant for imme-
vatod fon £ ntation, but. the whole discussion is primarily moti-
at the prese(:tcssmg atten.tmn on the perspectives. What is urgent
2 new polic onmci{rfxent is to. explore the possibilities of evolving
buildin y on skin export in order to lay the foundation for the
g up a full-fledged finished leather industry in India.

24. Direction of export trade
tion 20?} Table Nos.. V, VI, VII in the appendix give the direc-
e oreign trade in goat and sheep skins (raw and tanned or
niﬁcant)‘n As the volume qf raw sheep skins export is very insig-
» 10 separate analysis for it is considered fruitful.

b i;lei As regards raw goat skin export, it is found that U.S.A.
s poen Vgexvmg was; to US.S.R. as the most imp&rtant importer
years. In 1960 U.S.S.R. purchased Indi

; / . ian raw t
:E;ni a:rrlxountmg to mo?e than Rs. 52 million, i.e.,’ nearly 53750;
v prgdzil c::izgogsfoftthls con:lmodity. The target for higher rate

oolwear and leather garments in th i

seven year plans in that country ma blo for this
y be responsible for thi

enhanced.demand. Moreover, trade agreements on thz ]::sis h;:

payment in rupee facilitated such bulk purchases. U.K.s share

(in the total value.of export has dwindled from 16%. to 2% in

tl;e Vc‘:,ours(e:;r of the six years ending in 1960. The individual shares

of West Germany, Italy and U.S.A. in the '

, A S.A, export h

and that of Czechoslovakia and other countriespl(:as i;;:oj::i)pped
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243. As regards tanned goat skins, the United Kingdom has
maintained her position as the foremost buyer though there is a
drop by 23% in its share during the period under review. West
Germany started her purchase from 1957 and has within a
period of three years gained a position next only to UK US.A,
though increasing the percentage share, imports slightly more than
11% of the total value of exports in 1960.

24.4. Five countries with UK. having a leading position used
to import tanned sheep skins upto the year 1955-56. Gradually,
the number of importing countries increased and UX/s share in
the total export decreased from 75% in 1954-55 to 51% in 1960.
During this period, West Germany has improved its position as
buyer purchasing as much as 139% (approx.) of the value of total
export.

2.45. Certain broad conclusions may be derived from the
above analysis:

(i) With the decline in the importance of London auctions
which operated as the nerve-centre of the Continental pur-
chases and strengthening of the c.if. basis of the trade, there
has been more and more diversification in the direction of skin
export. As the monopoly of UXK. got challenged, India as seller
started gaining more in the form of a rise in the price caused by
the growing competition among buyers.

(ii) To the extent trading relations are extended with coun-
tries belonging to different social systems, viz., US.A. and US.SR.
the inkurance against risk of being caught in trade depression has
increased and the restrictive import policy of importing countries
is likely to be felt less virulently on the quantum and value of
Indian exports. In 1960, the U.S. purchase of tanned sheepskin
was nil; however, 12% of the total value of tanned goat skin
were imported from India. Also it showed some inclination to-
wards the purchase of Indian raw goat skins. U.S.S.R. does not
purchase tanned or finished skins but ranks as the biggest importer
of raw goat skins in 1960. Under the circumstances, every effort
should be made to popularise tanned and finished skins in U.S.A,,
US.S.R. and other European countries. Attempts should be made
to persuade the U.S. Government to scale down the present rate
of tariff against Indian tanned skins. '

(iii) India’s dependence on the UK. as regards export of
skins, though dwindling is still enormous. In 1960, UK. imported
nearly 47% of the total value of tanned sheep and goat skins ex-
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ported. So the entry of the UK. in the European Common Market
(ECM) without executing tariff safeguards for Indian export of
skins will reduce the competitive strength of Indian tanned hides
and skins in relation to those exported from the African depen-
dencies of ECM countries. But the prospects as regards hides
and skins do not seem to be as bleak as in the case of some of the
main Indian items of export. In 1958 India was able to export
42% of the value of her tanned goat skin export to four ECM coun-
tries (West Germany, France, Belgium, Netherlands) and in 1959
the figure dropped slightly to 36%, but the figure again rose to
39% in 1960. The position is slightly different as regards sheep
skins (tanned) export. India supplied 29% (approx.) of total
value of exports of tanned or dressed sheep skins to ECM coun-
tries in 1960. In case Great Britain decides in favour of the entry
into the European Common Market, India must necessarily press
for safeguard in tariffs for hides and skins exports.

2.4.6. But the ultimate solution lies in finding out alternative
markets and in order to sell Indian goods in different parts of the
globe, the industry must improve its competitive strength regard-
ing price and quality. But it has been indicated earlier that one of
the principal means to achieve lower cost of production is to put
a ceiling on the price of basic input, i.e. raw skins,

24.7. In the present section, attempts have been made to
diagnose the drawbacks inherent in the existing structure and
direction of the export trade in skins and it is also shown how the
serve as inhibiting factors for the growth of the leather industr§
in India. Moreover, some suggestions have been given for chang-
ing the pattern of export trade and for emphasising certain broad
outlines for the development of finished leather industry in India.

3. ConcLusIiONS: LEATHER INDUSTRY NEEDS A
PERSPECTIVE PLANNING
. '3.1. The questions relating to export should not be considerea
in isolation from the general problems of the industry. Promo-
tion of export means in the final analysis, finding out new external
markets, but it involves the problem of balancing various sets of
econom'%c factors. The aim of balancing is to accept one or more
faconomxc or noneconomic norms for the industry and it results
in the evolution of a set of priorities. Only then, the questions
r.egarding targets for investment, production inte,rnal gonsum -
tion, export, prices of inputs and outputs of ’an industry ma lr))e
resolved. Again, the planning for all or any of theryecoanic
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variables: for a short period must follow the outlines évolved
through long term planning (perspective planning).

3.2. This theoretical dissertation is made only to emphasise
the need for a perspective planning for leather and leather goods
industries in India. The industries may be called upon to fulfil
different objectives, viz., raising the standard of living, earning
of foreign exchange and increasing the employment. Once a
balance is struck among them it will be easier for one to fix up
the various target levels and the problem of adjustments between
the short and long term targets may also be studied in this con-
nection. It is only when the economic problems of the industry
are considered as a whole and viewed from a long-term pers-
pective that the individual issues like the question of export can

be tackled with greater advantage.

3.3 Having considered the above methodology to some ex-
tent, the following short and long term recommendations may be
evolved from the foregoing analysis of India’s export trade skin.

(a) Short term:

(i) 50% cut in the export of raw goat skins from 1962.

(ii) Introduction of redrawal system of the import duty on
wattle bark and extract. :

(iii) Liberal grant of users’ licence for import of some finish-
ing auxiliaries.

(iv) Exploring the possibilities of expansion of the manufac-
ture of finished leather (skin) in the existing units, starting of new
units, if necessary with foreign collaboration and with the parti-
cipation of State Governments.

(v) Conducting market surveys on the possibilities of the
existing and potential foreign markets.

(b) Long term:

(i) Impeosition of ban on the export of raw goat skins at a
progressive rate as the conditions for internal consumption mature

and the position of foreign market improve.

(ii) Dispersion of the direction of the external trade spe-
cially with reference to Middle East, US.S.R., US.A. and Eastern

European countries.
(iii) Promotion of exports with special emphasis on finish-

ed leather (skin).
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The first set - . . .
e first set of recommendtions may be implemented within FABLE No. A 1

a very short period. On the basis of assessme: t and
nt of th '
e results of ned or dressed

such an implementation and havin ired i i tan
: g acquired informatio Value of £ hides and skins (raw, 1a -
other relevant factors, the other set may be given ef‘fec:1 t:),n some f;)ni :;e;:lc;rta: pelrcentage "+ total exports’from India.
: —_— 4. 1950-51 to 1960
APPENDIX Period: 199
TABLE No. A. I Hides &
Variation of export prices of skins (Rs skins eaaW, ?"é) Shp:etp& co‘{b g)
. . Ol. .
Period: 1950-51 to 1960 per cwt) Y Alldci:;:sm * flirérslsedoé ¢ on skins on
ear (RS- ‘000,000) finished col. (2) (Rs. ‘000,000) col. (2)
¥ Tanned or (Rs. ‘000,000)
ear Raw goat dressed goat 'Tanned sheep —
1 skin skin skin 1 2 3 4 5 6
_ 2 3 1
, . . . 3-38
1950-51 . 195051 607879 34695 571 205-22
1951-52 396.40 oo 953-19 5152 TiLse  ssp7L 462 17870 249
issz-sa 997-48 50567 19,33:33 los2.53 561027  255:06  4°55 14971 267
13?2:2; ’ %2124 700-50 936-54 1953-54 524857 309-58 590 - 18766 3-58
1955-56 oo 7851 933-64 losiss 591700 21673 468 18223 308
1057 58112 Taead 942-41 loss6 . 504306 20051 489 18918 370
1958 300-67 808-50 ey 1957 ciog4g 28675 A6 20367 317
1080 ig: ig 982-58 1078-98 1958 5850-51 255-47 4-37 186-32 318
1 1041-48 1230-66 1959 625774 39476 631 262-58 4-20
NB.. Skins “otherwise cured” mot included. 1960 623242 365-00 586 25968 417

TABLE No. A. 1I

Compvarative study of the fluctuations in i i ' |
for raw and tanned goat skins. Perligd:ngzrsr(l)a-l;lloﬁllgg(r)n and ‘TABLE o

Demand indices Export of glazed kid (chrome) from India

. . P : 3 .
Yei\r Tann;d Ra;” Tann eé‘lce 1nd1%:w ? — =
4 5 Quantity alu ice
Year cwt. Rs. per cwt.
1950-51 122-62 114-97 14508 150 — :
e 1oeer 1018 131-39 14791 ! 2 | 2 :
losk.55 1058 57 1 s 9w 320 6,38,232 1,994-51
1954-55 128-04 . 88 ; ’ 490, ) ’
1955-56 148-49 B s 123-30 13566 .
335 131-47 1 1958 392 8,33,638 2,126-63
1957 147-60 110-84 132-12 3266
11%55% 131-82 109-32 135-50 }3338 1959 622 14,39,257 2,313-92
. 13181 117-96 : 17 396 8,46,038 2,13646
1960 123-10 111-53 e Bl 1960
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TABLE No. A.

tion

ina

p skins imported from India by different countries of dest

during the period 1954-55 to 1960. (Value in millions of rupees)

Distribution of the value of tanned shee

1955-56 1957 1958 1959 1960

1954-55

% of

Importing

%Of oOf

% of

% of

total Value

% of
value

total
value-

total Value

value

total Value

Value
value

total
value

total Value

value

Value

countries

51-35.
9:-74 12-84

9:63 12-70

31-23 6590 43-46 5843 3894

‘65 6862

963 17-63 1035 1665

40-97 7512 4045 7407 42
177

| United Kingdom

Japan

873 16-01

9-04 12-15
974 13-09

665 1403

3:20
1-37
1-23
1-19
2:52

6-76

525 845
1-32
1-02
1-11
2-83

3-25

1-78

West Germany

326

France
Italy

6-12

4'64
508
3-08
4-72

4-62
4-11
319
4-41

47-39 100-00 74-38 100-00 75-83 100-0G

3:44
3-06
2-37
327

0-83
0-63
0-69
1-75

54:54 100-00 54:61 100-00 62-15 100-00

670
407

2:89
2-59
2-54
5:29

‘Netherlands

Others

2:76 5-05

561"

3:06

Total
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RESEARCH BEARS FRUIT

Process for the manufacture of grain-garment leathers
from raw sheep skins*

BY

T. S. K. Manaoevan, T. S, KRISHNAN, A. GANESAN AND
P. S. VENRATACHALAM

Raw material;

Thin spready wet salted sheep skins of 6 sq. ft. area (0-557
sq. m.) without any grain damage are used.

Soaking :

The skins are given a thorou

gh soaking in two changes of
water for about 3 hours,

They are drained and weighed.
Liming :

'IF'he skins are given a fairly long liming so as to effect a good
opening up of the fibres. The soaked stock is put in an old lime
liquor containing 10%

lime (about 35% available CaO content)
and 3% Na,S of 50%

purity (on soaked weight). 'The skins are
kept in this for 6 to 7 day

s with periodical handling; they are then
unhaired, fleshed and relimed for about 2 days with 5% lime and
400% water (soaked weight), They are then taken out, weighed
and delimed.

Deliming:

Deliming is done in a drum u,
phate with 250%
and scudding, the

Note:

sing about %% ammonium sul-

float of water (on pelt weight). After deliming
skins are taken for bating.

For the demonstration, a lot of 25 sheep skins
was taken from the regular lot of the tannery, in the
delimed stage., The processes followed earlier were as
for the regular lot of the tannery,

*Process demonstrated at Govt, Tannery, Shalteng, Srinagar, Kashmir.
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Washing and bating : . N
i hed in cold water for ;
imed sheep skins are washed !
th nTghif’e?l:n v:arxsn water wash for 10 minutes and then taken for
e

bating.
ating: : .
’ ":glf\fote' All processes were carried out in small wooden vats as
'the drums available were too big.)

Warm water (at 35°C) 300% } weight

1Ii:ancreo% %ﬁg } equal parts 1%% on delimed pelt
ancreo

, . h
i the stock handled in this bat
bove are mixed well and |
for ;I(‘)h fnianutes and left overnight, Nextt da}tr, ?;t;loezc: sl;:szgr; it;llgtzr;
bath, washed in warm water a Cf
o;ltti f:l(:; :}:zd;ed The adhering flesh on the skin is scraped out.
a . ,

Pwk\l;;:\i;r 200% on delimed pelt
Sulphuric acid } 2% weight
sp. 8r. 174 8%
Salt

The skins are handled in a tub containing the I.’i"lfle bath an};i
left overnight, taking care to spread the skins within the bath.

* Next day, the skins are taken out, checked for completion of pickl-
ex )

ing using bromophenol blue indicator and then piled over a woc;:ler;
horse, the skins being spread flat and txg}‘lt. The Sku'lsklareli ep
piled’for 3 days. Each day, a small 'quant'lty of the pic '31 o
is poured over the skins to avoid thEIF drylng. up. Then, the S?en(;:
med and drained weight of the skins in the pickled stage is no

Degreasing : -
gThe grease and fat in the skins are removed using kerosene.
= d weight.
Kerosene = 12%2% on samme ‘
1 to 1%% on the weight

Triton X-100 (Rohm & Haas Co.)

(l\;o(;iionic emulsifier) } of kerosene. .
The skins are dipped one by one in this mixture, kept for 15 minu-

i t by hand; the fat comes
ess kerosene is squeezed out ; ;
:)?ft aansdzathv:ih(ia::(s:hSemulsion. This operation is repeated thrice more.
Since the bath would become very greas’ls‘rl,1 it 1; changeg' anddafmi}}lﬁz
i fore. e skins are dipped in thi
is made up as mentioned be :

bathbs one. the fat is squeezed out by hand and then the skins are
‘?t: oyemig’ht in the same bath so as to remove the last traces of
eft ov

fat,
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Next day, the skins are taken out and the excess fat is squeez-
ed out. Now the skins are degreased (the bath is greasy),

Note: If not much grease is coming out in the second degreasing
bath (as most of the fat is likely to be removed
in the first bath itself), the quantity of kerosene
used in the second degreasing bath can be reduced to
half the quantity mentioned. 2. Also degreasing can
be done in a drum, when the lot is bigger, using about
12Y2% to 20% of kerosene depending upon the fat con-
tent of the stock. The mixture and the stock can be put
in the drum which is run for 34 to 1 hour; most of the
fat will be removed by this time. '

Brine washing :

Note: Actually it is only a washing in water. Salt is used to
depress the swelling as the stock is in a pickled condi-
tion.

The skins are dipped in a 10% solution of common salt in
water; the stock is kept in this for % hour. The skins are taken
out, squeezed to remove the salted out fat and taken for chrome
tanning. '
Preparation of chrome liquor;
Sodium dichromate 5%

(commercial)
Sulphuric acid 4% to } since the acid
(1-74 sp.gr.) 6% is too dilute
Saw-dust 49, (on pelt weight)

(Local Safeda,
Bodhulu saw-dust)
Hot water at 40°C 15%

The dichromate, water and acid are mixed together and the
moist saw-dust is added slowly. The mixture is stirred. After all
the saw-dust has been added, it is kept overnight to allow the re-
action to be completed.

Note: The saw dust-reduced liquor thus prepared was found
to give a very light whitish leather.

Next day, the liquor is tested for completion of reduction. The
chrome liquor thus prepared is kept for one day before use. It is
filtered through gunny bag before using the same.

Chrome tanning :

In a tub are taken:

Water = 300%
Common salt = 5%
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Half the quantity of chrome liquor is first fed in and mixed
well. The degreased skins are put in and trampled for 10 minutes;
the second half of the chrome liquor is now added and the skins
handled for % hour and then piled grain to grain over a horse
tightly stretched. Next day, the skins are again dipped in the
chrome liquor, handled for 10 minutes and piled stretching well
over a horse. In the afternoon, they are checked for completion of
penetration. Then 1% sodium bicarbonate is added and mixed
well; the skins are handled. pH of the bath is about 3-5. Then
the skins are put back, handled for % hour and are then taken
out and piled over a horse. Next day, %% soda bicarbonate is
added and the skins handled for 4 hours. pH of the bath is 37.
In the evening, they are taken out and piled. Next day, another
4% soda bicarbonate is added (pH about 3:8). The skins are
handled for 4 hours, taken out and piled over a horse, after
carrying out the boiling test.

Note: Chrome tanning can also be done in a drum using 10%
of B & C basic-chrome extract. The salt bath used can
be the same as mentioned earlier. In this case, the
chrome-tanning and basification upto a pH of 3-8 can
be done over a period of 3 hours, After chrome tan-
ing, the skins are taken out and piled over a horse.

 The chrome tanned skins are kept piled over a horse for a
day. Then they are taken from the pile, sammed and worked on
the flesh side over a beam so as to remove any loose tissue on the
adipose layer. Alternatively, the skins can be shaved on a shav-
ing machine to level the substance. The shaved weight is noted.

The shaved ‘skins are washed in cold water (500%) for 10
minutes in a tub. Then the water is changed and 1% soda bicar-
bonate dissolved in 500% float is added. The skins are left gver-
night in the same bath. Next day, the completion of neutralisa-
tion is tested using bromocresol purple. The cross-section should

be blue.

The neutralised skins are put in a drum with 600% float of cold
water; the drum is run for 10 minutes. Then the skins are washed
in warm water (40°C) for 10 minutes, drained and dyed.

Dyeing :
Naphthalene leather brown 2DS = 2% (on shaved weight)
Hot water at 45°C = 250% -do- :
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The skins are first put in hot water; the drum is run for 2
minutes. The dye is dissolved separately in hot water (6 times the
weight of dye) and the pH of this dye solution adjusted to 7 using
ammonia. Then this dye solution is added to the drum in two in-
stalments at 10 minutes interval. The drum is now run for 20
minutes. A small piece is cut from a skin and it is ensured that
the dye has penetrated half the thickness of the skins.

Fatliquoring ;
The fat liquor is prepared with

B.O.C. leather oil 10%
Hot water B ;
oo 50%

The oil is emulsified in hot water and the pH of the same i
adjusted to 7'5 using acetic acid (since the pH of the emulsi 1s
would be initially above 10). Then the same is added in tw sion
stalments to the dye bath itself at 10 minutes interval Afte? :}I:.
second addition, the drum is run for % hour. By th.is time th:
dye would have almost completely penetrated. Then 4% aceti
acid (diluted four times) is added and the drum run for 10 ;ﬁnutesc

Retanning :

4% myrobalan extract powder is disso i . .
weight of water and the pH of the same is agi(:.teglti ;x.x;xes .1ts
soda bicarbonate. This is fed in one feed into the drum h}lim'g
run for 45 minutes. The retanned skins are taken out aXd 1Ci11§
over a horse. Next day, they are fatliquored again with: pre

B.O.C. leather oil
Castor oil h 3?% )
Hot water at 40°C . .400;6

. ’e (7]

The oils are emulsified, the pH is adjusted to 7-5 an 1 the skins v

are mﬁ for 30 minutes by which time, the whole of the fat-
hquor is taken up.. ‘The skins are taken out and hooked up to at-
tain sammed condition. In the sammed state, they are oiled off
on the grain with a mixture of: ¢

Gingelly (til) oil 1
Glycerine ’ o 1%
Tallow (soft) v %%
Kerosene tt ZZ?
LY (2]

The above are mixed well; the mixture is applied on the grain

as a very thin light coat and allowed to :
being put in an open room. dry slowly, the skins

340

3

In the sammed condition, the skins are given a light staking.
Then in order to effect a dry drumming action, the skins are beaten
over a wooden horse for % hours, or the skins can be dry drum-
med for 2 hours for better effect. They are again given a good
staking, shaved lightly on the flesh side; alternately a good buf-
fing can be done. The skins are now taken for finishing.

Finishing :
The skins are lightly cleaned on the grain side with water and
taken for finishing.

Season coat

gf:i b;sgmzﬂxgment } in equal parts .. 1 part
Black pigment %
Primal S1 (Rohm & Haas Co.) .o %,
Primal B4l ( -do-. ) .. 3%,
B.O.C. leather oil (Burmah Shell Co.) o o,
Water 8 parts

The season is mixed and filtered; one brush coat is applied and -
allowed to dry. Then the skins are staked well; the second coat is
applied after adding 1 oz. (284 g) of formalin to the same. When
the second coat is well dried, the skins are staked and fixed with:

" 10% casein solution .. 1 part
Formalin o1,
Water : .. 6 parts

The above are mixed well and filtered. The fixing coat is ap-
plied with a soft cloth. The same can be sprayed as two light coats
if a spray booth is available. This is found to produce reasonable
good degree of fastness to wet-rubbing. Where greater water
proofness is desired, a top spray can be given using a mixture of:

Spartan N.C. lacquer (Addison & Co.) .. 1 part
Dibutyl phthalate .. 002
Castor oil .. 004
Spartan thinner (Addison & Co.) .. 3:00 parts

Two top cross coats are sprayed. This gives greater water~
proofness, on drying.
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TECHNICAL SEMINARS
A rapid procedure for E.L tanning*
BY
R. SELVARANGAN

Attempts have been repeatedly made to cut down the durs-
tion of East India tannage of skins. The process outlined here-
under is the result of investigations carried out at the Institute.
For arriving at a quicker process, several variations in the proce-
dure and durations employed in liming, deliming and tanning were
tried: — (1) short and long liming; use of chemicals like sodium
sulphide, sodium chloride, ammonium chloride, ammonium sul-

phate, calcium chloride; mode of liming, ie., in a pit, paddle or
drum; (2) deliming with lactic acid, boric acid, ammonium chlo- ;
ride, ammonium sulphate, bates; (3) effect of pretreatments h.keW

pickling and depickling; calgon pickling; chrome-lignin and sy
tan pretreatments; (4) use of wattle extract liquor or avaram li-
quor of strength varying from 4° to 100°Bk; tanning in a pit or
drum and (5) effect of bleaching with syntan.

The stages in the recommended process are as follows:

1st day: Soaking, applying sulphide paste and leaving over-
night.

2nd & 3rd days: Unhairing, pit liming.

4th day: Scudding, reliming.

Sth day: Fleshing, scudding, weighing, deliming, pit tanning
with spray dried wattle extract,

6th & Tth days: Tanning and then myrobing.

8th day: Fixing with Epsom salt, piling, oiling, samming.

9th day: Setting, drying, staking and trimming.

The duration of tanning has been reduced in the process to
9 days. The process has been tried successfully on a pilot scale
in a commercial tannery at Madras. The number of pits required,
the labour involved and the cost of auxiliaries used have been mini-

*Summary of the talk given on November 17, 1961
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mised, The yield, colour and feel and other qualities of the lea-
ther are quite comparable with those of the good quality E.I. tan--
ned leather manufactured by traditional process and marketed.

Nonionic chrome tannage*
BY
D. RamaswaMy

A method of preparation of 95-98% nonionic chrome liquor
using calgon for masking is described wherein the anionic chrome
complex was removed by jon exchange resin. The stability of
such a liquor over a range of pH from 2:0-7-0 was studied. Decom-
position was noticed only beyond a pH of 5'5. Tanning experi-
ments showed maximum fixation of 5:4 g. Cr,O3 per 100 g. of hide
substance at a pH of 3'5; a shrinkage temperature of 68°C only
was obtained using pelt as the substrate. Studies on the mecha-
nism of nonionic tannage with different substrates like modified
collagen showed that the sites for fixation were possibly the side

chain nonionie groups of collagen,

Technique of the manufacture of suede garment
leather from E.L skins**

BY
P. S. VENKATACHALAM

Good quality suede garment leather should drape well, possess
good fastness to either washing or cleaning and a smooth velvety
nap with a pronounced ‘stroke’. In addition to the above proper-
ties, it should also be showerproof. :

Great care should be taken in the processing of E.I. skins for
garment suedes as each operation has its own effect in influencing
the above mentioned properties in the final product. Both goats
and sheep can be used. Sheep are of lighter weight and yield finer
leathers that have a better nap, and ‘drape.’ The area yield per
unit weight of E.I sheep is also greater. Goats are more econo-
raical in price and less prone to defects. T.evelling of the skins
is best done at the end after finishing, by means of dry-splitting.
f this is not possible, the skins can be dry-shaved at the ‘pearl’

*Summary of the talk given on December 8, 1961.
**Summary of the talk given on December 29, 1961.
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stage. Wetting and levelling are not recommended as the iron
stains formed at this stage have to be bleached using sequestering
agents that have an unfavourable effect on the dyeing later on.
Stripping is necessary to ensure a supple feel in the final product.
Besides, it helps to achieve greater fixation of chrome thereby
leading to faster dyeings. Drastic stripping should be avoided as
it results in a coarser nap and loss in area. Samming is next done
‘to equalise and lower the pH of the stock in order that chrome
tanning may proceed smoothly. Use of oxalic acid, calgon and
‘bleach’ type syntans should be avoided or cut down to the mini-
mum as their use lessens the affinity of the chrome for anionic
dyes.

In chrome tanning, a fixation of about 2:5% Cr,O3; on the
dry weight of leather is attempted. As already pointed out higher
fixation of chrome, though it helps in achieving fast dyeings, is
not recommended as the area yield is less and the quality of the
nap also suffers. In neutralising again, salts having anions of
complexing ability are avoided. The fatliquor plays a major role
in deciding the ultimate properties of the leather, It should leave
the product extremely supple and at the same time nongreasy. It
is very important that suppleness is not sacrificed for the sake
of softness. Fish oil based compositions, while excellent from the
point of view of feel, leave a residual odour. Vegetable fats leave
the leather dry though lecithin is a notable exception. Sperm
oil based liquors have proved the most satisfactory.

Loose toggle drying has much to be said in its favour as the
area-yield is appreciably raised thereby. One should however take
care to see that it does not lead to ‘boardy’ leather. Buffing is best
done on the over-shot wheel, though the initial cut may be effect-
ed using the drum-type machine. Wet-grinding, if done after
shaving would considerably help in cutting down the ‘dry’ buffing
besides helping the correct assortment prior to colouring.

Wetting back is done using only ammonia. Dyeing is done
with metallised dyes. (1:1) metal complex dyes are used for
lighter shade with (1:2) dye topping for full shades. Cationic
fixatives containing complexing metal atoms have been found to be
the best after treatment agents. Chrome stearato-chloride is used
‘for showerproofing suedes meant for washing and basic aluminium
sulphate topping method for leathers that are to be solvent cleaned.
Reactive dyes have better fastness to solvents. Whatever the dye
used, repeated washing is necessary to remove unfixed dye and
make the leather really fast to washing or cleaning.
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TANNERS' CORNER

The Central Leather Research Institute has been since its
inception rendering technical aid to the leather industry through
answering technical enquiries on specific problems. The number
of such enquiries has been increasing year by year. .In order .tifat
the information contained in the replies to thg t.echmcal enquiries
may be made available to all those who have. similar problems, fhzs
new feature “Tanners’ Corner” is being inaugurated. Typthl
questions will be reproduced herein with the re.levant answers. it
is hoped that the industry will fully utilise this new feature and

bring more and more of its problems for solution by this Institute,

Q. XI. (i) How are “liquid glue” and “pasting gux?” prepar-
ed from hide glue? (ii) Due to increased pH (approxxmately 9)
of the glue liquor arising from insufficient deliming, the ].elly
strength of hide glue goes down. What are the suitable additives
for raising the same? . .

Answer: (i) Liquid glue: Liquid glue is generally made
from fish offals. The method of prepartion is more or less the
same as that for hide glue except for the process of prolonged
liming. Liquid glue may also be prepared from hide glue by treat-

" ing the hide glue solution with suitable quantities of acetic,

hydrochloric, formic, boric, nitric or salicylic acid. Addi-
tion of calcium chloride, calcium sulphate, urea and/or chloral
hydrate is also sometimes made. Such additions result in loss of
the gelatinising property, but the adhesiveness of the glue solution
is retained. The exact amount of these additives will depend on
the nature of the hide glue to which such additions are to be
made as well as on the kind of resultant liquid glue that is desired.
The exact quantity has to be fixed by experiment depending on
the characteristics of both the starting and the resulting materials.

Pasting gum: Plastic glue may be used for pasting purposes.
This is obtained by adding suitable quantity of glycerine to hide
glue. Equal amounts of glycerine and glue may give a suitable
product. For most commercial and householfl purposes, gums and
pastes prepared from cellulose, starch, de.xtrm ete. are used now-
a-days. Formulations incorporating sunta.lble quantities of hide
glue into these constituents, also are available.
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(ii) There does not appear to be
increasing jelly strength of pure hide
property dependent on the history of t
the extracting conditions. Extraction on
and for this, suitable acid treatment d
necessary, should be carried out,
property of glue and gelatine and it
addition of other substances,

any additive suitable for
glue. Jelly strength is a
he precursor as well as on
rather acid side is desirable
uring, and after deliming, if
..Ielly strength is an inherent
is not increased artificially by

) Q. XII. In resin finishing of goatskins
ﬁ.msh does not fix well. A suitahle process’
given. (The formulation used consists of pig

T.R.0., glycerin and ammonia; clear lacque
coat),

it is found that the
for the same may he
nfent, synthetic resin,
Y 1s used for the final

Answer: It has generally b at the adhesion o

. . een found that ¢
resin finishes to leather can be improved by using a fair] Sidilutf
y e

pad coat. This will aid the i
penetration of the finish ; i
and secure better anchorage, The details are zil\s/l;r:nl:Zlé}:: s

Correct the grain with 240 grit

a .
paper. Then brush well and stain asp per followed by 320 grit

follows:
% part suitable basic dye.

1 part acetic acid.

Water to make 100 parts.

Brush stain with this and air off.

Composition for pad coat:

Pigment paste 1 part
Wax emulsion 01 part ..
Pad two coats with this,

Resin emulsion 1-5 part.
Water 6 parts.

Composition for spray coat:
Pigment paste 1 part

Resin emulsion 1-2 parts
Casein 10% dispersion

0-3 part. .. Water 3 parts.

Spray two cross coats or until
i a good cover s .
Air-off, hot plate and spray lacquer-top. age 1s obtained.
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CLASSIFIED ABSTRACTS

Vegetable Tanning

Polymerisation of flavans. Part V. The stereochemistry of 2,3-
trans-flavan-3,4-diols.

M. M. Bokadia, B. R. Brown, P. L, Kolker, C. W. Love,
J. Newbould, G. A. Somerfield and P. M. Wood (Dyson Perrins

~Laboratory and Physical Chemistry Laboratory, Oxford Univer-

sity) J. Chem. Soc. 4663 (1961). The cis- or trans-arrangement
of the hydroxyl groups in eight 2,3 trans-flavan-3, 4-diol race-
mates has been established by consideration of their isopropylidene -
derivatives, their rates of reaction with lead tetra-acetate, and the
proton magnetic resonance spectra of their diacetates. This neces-
sitates a revision of the existing assignment of relative stereo-
chemistry to the two racemates of 4’-methoxyl-6-methyl 2, -3-
trans-flavan-3, 4-diol. The most convenient preparative method
for the 2,3-trans-flavan-3, 4-cis-diols makes use of the reduction
of 3-hydroxy-2,3-trans-flavan-4-ones with a mixture of lithium
aluminium hydride and aluminium chloride.

Plant polyphenols. 4. Hydroxycinnamic acid-sugar derivatives,

J. B. Harborne & J, Janet Corner (John Innes Institute, Hert-
ford, Herts.) Biochem. J. 81, 242 (1961). Fifteen hydroxy cinna-
mic acid-sugar derivatives have been isolated from plants or pro-
duced by feeding plants with cinnamic acids. They are the glu-
cose esters of cinnamic, o-, m- and p-coumaric, caffeic, ferulic,
sinapic and 3: 4: 5-trimethoxycinnamic acid, caffeoyl and o-cou-
maroyl-gentiobiose, p-coumaroylrutinose and caffeic acid 3- and 4-
B-glucoside. The remaining two cinnamic acid derivatives contain
glucose and different unidentified residues. 1-p-Coumaroyl, 1-
caffeoyl- and 1-feruloyl-glucose occur widely in the leaves and
flowers of many plants. In contrast, caffeic acid 3-glucoside is
known only in the berries of wild potato species. Free cinnamic
acids, when fed to plants, are generally converted into the cor-
responding glucose esters. Caffeic acid is also converted in some
plants into aesculin or scopolin or into a mixture of its 3- and 4-
B-glucoside. The hydroxylation and methylation of cinnamic acids
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h?s been observed in vivo. It is suggested that th
cinnamic acid glucose esiers may be important e
mediates in plants.

: simple hydroxy-
biosynthetic inter-

Aromatic biosynthesis in higher plants. 2. Mode of attachment of
(1)

shikimic acid and dehydroshikimi .
reductase. ¢ acid to dehydroshikimic

Doris Balinsky and D. D. Davies (Botan
versity of London King's College, London)
(196{1).. A number of aromatic and hydro-aromati
of similar structure to the natural substrates ofm:;:: comp'm'mds
reductase, shikimic acid and dehydroshikimic acid ¢ hydroshikimic
for.pf)ssible inhibiiion. Several of the compounlds’ \fwere examined
mh}l?xuon were examined further and were shown Ou.nd'tc., cause
petitively. The inhibitor constants for these co o ‘m'hlblF o
tors were .calculated. Since these compounds r[enpetmve .mhfbi-
bx occupying the site normally serving for attafhx:umably L.nl.nbit
acid and dehydroshikimic acid, a theory of th en of shikimic
ment of the substrates to the enzyme is discy ?i Mo of aach.
that shikimic acid and dehydroshikimic acid sio
enzyme by means of the carboxyl and 3- i

y Department, Uni-
Biochem. J. 80, 296

It is suggested
ttached to the
and 4- hydroxyl groups.
Aromatic biosynthesis in higher plants. 3. Pre
perties of dehydroquinase, )

Doris Balinsky and D. D. Davies
versity of London King’s College, Lonf:lBo?xt;ngwl::Ie’:‘m;en;b Uni-
(1?6})- An enzyme catalysing the interconversion .f .deh, o
quinic acid and dehydroshikimic acid was extracted ofr yd“."
flower buds and purified 7-6-fold by ammonium su} haom cau.h-
nation. 'I?le enzyme was found to be active over pb @ fractio-
of. pH, .thh no marked peak between pH 7-0 :ndro;d =
Michaelis constant for dehydroquinic acid at pH 7-4 0. The
The eenzyme did not catalyse the dehydration of malatewas S1iM.
No inhibition was observed by sulphydryl reagents Ty o
pounds related in structure to the natural substr or by com-
appeared to be no dialysable cofactor. ates. There

NOTES & NEWS
Council of Scientific & Industrial Research

Recruitment to the Pool for temporary placement of well
qualified Indian Scientists and Technologists

The next bulk selection of candidates for the Scientists’ Pool
will be made shortly by the Council of Scientific & Industrial Re-
search in consultation with the Union Public Service Commission.
The Pool is intended primarily for the temporary placement of well
qualified specialists returning from abroad until they are absorbed
in suitable posts. Persons with Indian qualifications who have out-
standing academic records are also eligible for appointment to the
Pool.

Officers of the Pool will be ordinarily paid a salary between
Rs. 400,- and Rs. 700, - per month, on the basis of qualifications
and experience. In exceptional cases salary in excess of Rs. 700/-
may also be offered with the prior approval of the Government of
India.

Officers of the Pool will be attached or seconded to a Govern-
ment Department, State Undertaking, National Laboratory, Uni-
versity; Scientific or Technical Institution, or such other organisa-
tion as the Council may decide.

All persons who have enrolled themselves in the Special Sec-
tion (Indians Abroad) of the National Register of Scientific and
Technical Personnel who have ather returned to India or will be
returning in 1962 will be considered automatically for appoint-
ment to the Pool and need not apply afresh. All suth persons are
however requested to furnish full and up-to-date particulars of
qualifications, experience, employment status, address etc. All
Indian Scientists and Technologists, trained or under training ab-
road, who have not enrolled themselves in the National Register
s0 far and wish to be considered for appointment to the Pool should
send immediately their full particulars in the form prescribed for
registration in the National Register for Scientific and Technical
Personnel. Such forms may be obtained from the Indian Missions
abroad or from the Secretary, CSIR. National Reygister Unit,
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Council of Scientific and Industrial Research, Rafi Marg, New
Delhi-1.

Persons with high Indian qualifications in Science, Engineer-
ing, Technology or Medicine who wish to be considered for appoint-
ment to the Pool should also send their particulars in, the pres-
cribed Form. Persons in employment in India should have their
applications forwarded through their employers.

All applications should be addressed to the Secretary, Council
of Scientific & Industrial Research (National Register Unit),
Rafi Marg, New Delhi-1, and bear the superscription “Pool”.
They should be received by the Council on or before the 3rd

March, 1962 (in the case of persons residing abroad on or before
the 31st March, 1962.).

Popularisation of Science

Forming of Clubs in Schools Urged

A seminar organised by the Science Club of India under the
auspices of the 49th session of the Indian Science Congress on
popularisation of science in schools through the science club move-
ment at Cuttack, in a resolution, urged the State Government and
Universities to take active steps to ensure the formation of science
clubs in every secondary school in the country by the offer of
financial help, allocation of time in the school routine and suitable
remuneration to the teachers in charge of the science clubs in

schools.

Another resolution said that as public opinion must be created
to foster scientific interest in the progressive industrialisation of
the country, a National Science Museum at an all-India level and
in every Stafe, with dynamic demonstration models, might be
permanently created for stimulating, propagating and disseminat-
ing scientific ideas throughout the country.

The Hindu: January 7, 1962.

C.L.RI1 NEWS

Seminar on Vegetable Tannins

A three-day seminar on “Vegetable Tannins” was held at the
Central Leather Research Institute, Madras, from 21 to 23 Janu-
ary, 1962. The seminar was inaugurated by Prof. M. S. Thacker,
Director-General of Scientific & Industrial Researcl?. and Secre-
tary, Ministry of Scientific Research & Cultural Affairs, at a func‘-
tion which had Shri M. Bhaktavatsalam, Minister for Home & Agri-
culture, Madras State, as the Chairman; the welcome. address was
by Dr. S. K. Barat, Chairman of the Seminar Committee and the
vote of thanks by Dr. Y. Nayudamma, Director of the Central
Leather Research Institute.

In his welcome address, Dr. Barat drew attention to the key
role of Shri Bhaktavatsalam, who was also the Chairman of the
Madras State Forest Advisory Board, in drawing up a very com-
prehensive scheme of farm forestry covering many of the tanning
materials of commercial importance and also referred to how be-
fitting it was that Prof. M. S. Thacker “the high pries.t of the
modern temples of research” should inaugurate the Seminar.

In his inaugural address, Prof. Thacker made a reference to
the Central Indian Medicinal Plants Organisation (CIMPO),
which had been recently set up by the C.S.I.LR. to act as a catalyst
in the building up of cultivation of Indian medicinal plants. He
said that the CIMPO would be quite happy to give financial aid
for development of areas now growing these plants and also to bring
new areas under cultivation; there were great potentialities for
this type of development in the country. The Director-General
took the opportunity to announce that realising the need for scien-
tists and research workers to work unhampered by handicaps of
a procedural character, the C.S.I.R. had decided to provide greater
facilities and latitude to those engaged in certain fields. Address-
ing himself to Indian scientists and technologists returning after
working abroad, Prof. Thacker exhorted them to continue their
work with a spirit of application and devotion and to realise the
economic disparity between the advanced foreign countries and

their motherland.
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A view of thg gathering at the inaugural function,

The Chairman, in his address, welcomed the offer of aid from
CIMPO for cultivation of medicinal plants in suitable areas and
assured all possible help from the Madras Goverment in this
regard. The Minister also gave the assurance that the Forest
Department of Madras State would extend the fullest cooperation
to the CLRI in its work on vegetable tannins and tanning
materials.

The scope of the seminar, which was the first of its kind in
India, included consideration of the chemistry of tannins and
their biogenesis in plants as well as that of the chemistry of vegeta-
ble tannage. Actually, of the seventeen papers received, ten were
on the chemistry of tannins and related compounds (four of these
dealt with biogenesis also) ; four were concerned with the chemistry
of vegetable tannage; one related to the enzyme system present
in indigenous tanning materials; the other two papers dwelt with
the contiguous fields of cationised vegetable tannins and of retan-
ning chrome leather with lignin sulphonic acid, a tanning mate-
rial of vegetable origin, derived as a bye-product of the paper
industry.

The papers were presented in the course of three technical
sessions held on the forenoon and afternoon of January 22, and on
the forenoon of January 23. The first two sessions which were
devoted mainly to the chemistry and biogenesis of vegetable
tannins were presided over respectively by Prof. O.Th. Schmidt
of the Heidelberg University and Visiting Professor, Central
Leather Research Institute, and Prof. T. R. Govindachari of the
Presidency College, Madras; the third one in which the ¢hemistry
of vegetable tannage figured had Dr. Ing. K. Wolf, UNESCO
Expert, Central Leather Research Institute, as the Chairman.
Dr. K. S. G. Doss, Director, Central Electro-Chemical Research

Institute, Prof. G. N. Ramachandran of the Physics Department,

Madras University, Prof. S. Swaminathan of the Department of
Organic Chemistry, Madras University, Prof. B. C. Guha of the
Department of Applied Chemistry, University of Calcutta, Dr. J. S.
Chaddha of the Delhi University as well as the staff of the Central
Leather Research Institute, participated in the discussions.

The technical sessions began appropriately with the paper of
Prof. O.Th. Schmidt of the Heidelberg University, the distinguished
delegate from abroad, on myrobalan tannins. The Professor re-
ported the isolation of three new components by the Heidelberg
School, viz., terchebin, 1,2,3,4,6-pentagalloyl glucose and 13,6-
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Prof. Thacker delivering the inaugural address.

trigalloyl glucose and presented an elegant picture of how the

various polyphenolic components hitherto obtained from myro-
balan nuts could be built up from the simple molecules gallic acid
and glucose. The analogous paper from this Institute while con-
firming the presence.in fresh myrobalan nuts and divi-divi pods,
of some of the components reported earlier by Schmidt and co-
workers, drew attention to the occurrence of the same in the
leaves of the plants also—a point of biogenetic significance. The
paper by Ramachandra Row touched upon the types of chemical
compounds in the plants of the Terminalia species to which myro-
balan belongs. Freudenberg’s paper dealt with the hydroxyflavo-
nols or catechins and the hydroxyflavandiols or leucoanthocyani-
dins of natural origin and discussed the mode of formation of
flavonoid tannins from these, While Chaddha’s paper listed the
different leucoanthocyanidins isolated by Prof. Seshadri’s school
from various plant materials, a few of them containing tanning
also, the second paper from the Institute gave an account of the
leucoanthocyanidins and other polyphenolics isolated from the
indigenous materials like babul, konnam, kodukkapuli and also
arecanut. The note by Ramaswami brought out the difficulties
in estimating the leucoanthocyanidins. The only paper of its kind
in the seminar, Madhavakrishpa’s paper characterised the essen-
tial groups and terminal amino acids of tannase from divi-divi
pods. The Russian papers which were available only as abstracts
related to investigations on the phenolic components of tea leaves.

The papers on the chemistry of vegetable tannage® evoked
considerable discussion. Rao’s paper represented the first attempt
at studying myrobalan tannage in the light knowledge about the
components of the tannin extract, paper chromatographic ana-
lysis of the exhaust liquor being the analytical technique used.
Prof. Gustavson concluded that his studies of the comparative
resistance of vegetable tannin irreversibly fixed by collagen and
a modified type of polyamide to reagents like 8M urea and phenol
appeared to indicate hydrogen bonding reactions between vegeta-
ble tannins and collagen to be governing the fixation of tannins—
a point reinforced by his studies on the effect of addition of urea
to the vegetable tanning bath, with tanning periods of the order
of several weeks. Interactions due to dipolar forces of the n-elec-
tron type could not be proved to occur. Scaria’s paper discussed
the changes in isoelectric point of leathers tanned individually
with myrobalan, avaram, babul and goran in relation to the degree
of tannin fixation, pH of tanning, the water solubles content and

shrinkage temperature.
355 ’



Prof. Guha delivering

the B. M. Das Memorial Lecture Shri Sampath receiving

the B. M. Das Memorial Prize,
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Vago’s paper recapitulated three methods for cationising vege-
table tanstuffs and also the applications for these cationised mate-
rials. Siddiqui and Sykes reported, pending large scale investi-
gations, that alkali lignin, freshly precipitated by acidification and
then dispersed with a relatively low molecular weight syntan, was
preferable as a retanning/filling agent for chrome tanned leather.

The Chairman of the third session, in his concluding remarks,
said that the time had come now for the leather scientist and tech-
nologist to sit together and to correlate and evaluate mutually
the results obtained in their respective fields. The seminar con-
cluded with summing up by Dr. V. S. Padmanabhan and a vote
of thanks by Dr. Barat.

An exhibition of the various indigenous tanning materials was
got up on the occasion.

Social:

The delegates to the seminar were entertained to a delightful
luncheon by Shri Vasantalal Harilal, Director, Shree Laxmi Chemi-
cals & Industries Private Ltd., Kharagpur on January 21, 1962.

The staff of the Central Leather Research Institute were “At
Home” to the delegates to the seminar on the evening of January 22,
1962. Prof. O.Th. Schmidt was the Chief Guest and Dr. Ing.
Kurt Wolf presided on the occasion. Prof. T. R. Govindachari
welcomed the gathering. Shri S. Sankaran of the Tanners’ and
Leathers Traders’ Association, spoke on behalf of the industry,
Dr. V. S. Padmanabhan proposed a vote of thanks.

The seminar in retrospect:

Seminars of the kind provide opportunities and common plat-
forms for bringing up-to-date one’s knowledge in a particular field
and to compare notes with one another. From this view point,
it could be modestly claimed that the seminar has been fruitful
for it has projected the resulfs achieved at the Institute against the
background of knowledge gained from analogous studies else-
where. However, the most significant feature of the seminar was
the presence and participation of Prof. Schmidt.

The pitce de résistance of the seminar would be naturally the
paper by the Visiting Professor which had a value not only on
account of the stature of the author but also because of the results
reported. The participants in the seminar had the privilege of
hearing Prof. Schmidt report on the isolation of three new com-
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(Left to right) Dr. Wolf, Prof,

Schmidt and Prof, Govindachari

who presided over the technical
sessions,

Prof. Schmidt presenting his pape'r.
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pounds—the two oligogalloyl glucoses and terchebin. The signi-
ficance of these lies in that they are believed to be present in myro-
balans as such and not to be formed by degradation or secondary
processes and that it has become possible to give an elegant picture
as to how starting from glucose and gallic acid, the array of sub-
stances isolated by the Heidelberg School, is formed. Thanks to
the recent work of Haslam et al. off synthesis of gallic acid from
glucose, the path of biosynthesis of myrobalan tannins would
appear to be fully known. Also the three new compounds amount
to 60% of the phenolic extract of myrobalans; this coupled with
the earlier work of the Heidelberg School would make it appear
that the study of myrobalan tannins would soon become a com-
plete chapter. The newly obtained results are of special signifi-
cance vis-a-vis the studies carried out at this Institute which have
confirmed the presence of some of the earlier reported components
in the leaves and fresh nuts also; confirmation of the new com-
ponents in these parts would be of great value. Also since the
ellagi-tannins of divi-divi are closely similar to those of myro-
balans, Prof. Schmidt’s results form a good jumping off ground
for studies on this plant also.

The papers by Freudenberg, Roux and Chaddha and the one

" from this Institute mark the steady progress made in the chemistry

of flavonoid tannins particularly that of flavan-3: 4-diols. The
possible alternative modes of formation of condensed tannins from
the flavan-3 : 4-diols as well as hydroxyflavans have been put down;
however, the various stages in the condensation of these have to
be elucidated with due consideration to the possibility of one or
more of the flavonoid compounds figuring in the condensation. In
view of the prolific occurrence of the leucoanthocyanins in the
plant kingdom, greater attention has to be bestowed on those
occurring in tanniferous trees. Also a species-by-species survey
of these trees, on the lines of Bate-Smith’s work, for the various
flavonoids would be of great value. Here then is a rich field for
investigation by the purely academic centres of research. A suita-
ble method for the quantitative estimation of leucoanthoeyanidins
in the presence of tannins would be of great help in this connection.

The session on the chemistry or rather the mechanism of
vegetable tannage brought out the complexities yet to be un-
ravelled and the need for further work. Experiments on the lines in-
dicated in the paper from this Institute, evaluating the roles of the
individual tannin components would go a long way in shedding
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of the CLR.I. Club House,

more light. However, herein due allowance must be made for
the “mob behaviour” of the tannin components which may not be.
just a sum of the effects due to the individual components. Also as
pointed out by Dr. Wolf in his concluding remarks, there arises
the necessity for a substrate capable of faithfully reflecting the
changes occurring in tanning hide or skin. In other words, com-
plete knowledge about vegetable tannage rests on complete know-

ledge about the two systems participating therein,

In conclusion, it may be said that the field of vegetable tan-
nins and tannage beckons to tannin chemists, lignin chemists
carbohydrate chemists, plant taxonomists and colloid chemists for
a coordinated approach. '

Prof. B. M. Das Memorial Function

The occasion of the seminar was utilised for holding the First
Memorial Function in revered memory of the late lamented Prof.
B. M. Das, the First Director of the Central Leather Research Ins-
titute. Prof. M. S. Thacker presided over the function which was
held on the afternoon of January 21, 1962, and distributed the
B. M. Das Memorial Prizes. Prof. B. C. Guha of the Department
of Applied Chemistry, University of Calcutta, delivered the First
B. M. Das Memorial Lecture on “Protein synthesis”. Earlier, Dr.
S. K. Barat, Chairman, B. M. Das Memorial Fund Committee, wel-
comed the gathering. Dr. V. S. Padmanabhan, Secretary of the
Committee, proposed a vote of thanks.

In his address, Prof. Thacker said that they had gathered that
afternoon in memory of “one whom we cherish and one who ins-
pired this Institute and the work in the Institute”, which had ach-
jeved a significant place of service. He recalled his unveiling of
the portrait of the late Prof. Das on October 12, 1960 and remi-
nisced on his first contact with him as also his later association in
the C.S.IR. Prof. Thacker referred to Prof. Guha as one “who
has been most distinguished in his work as a scientist both natio-
nally and internationally and one who had the same character and
nobleness of devotion” as the late Prof. Das. '

Prof. Guha, at the outset, associated himself with the senti-
ments expressed by Prof. Thacker about Prof. Das. In his memo-
rial lecture on the synthesis of proteins, he stressed the key role
of the nucleic acids and reviewed some of the latest developments

in the field.
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To perpetuate the memory of the late Prof. Das, the Prof. B
Das Memorial Fund Committee formed at the éentral °I;e thM
Researth Institute has instituted a Memorial Lectur da er
Memona:l Prizes to be awarded every year, one tel :1111 {wo
student in the Diploma course in leather tec}m;logy ang, h e bl;ast
to the best student in the Degree course, the institutions e <()1t er
ing the‘r?spective courses being considered in alphabeti 1con u.ct-
for deciding the prize winners. The prizes for the ye 1Cigzotatmn
dona:tted by Dr. Y. Nayudamma, Director, Central Le};tiz o 1 were
Institute, 'The Diploma prize was awarded to Shri V'lr esearch
Gagate of the Government Tanning Institute, Bombla\ays xlm:;};

Degree prize to Shri S. S
Madras. ampath of the A.C. College of Technology,

-

C.LRIL NEWS

Dr. Y. Nayudamma, Director, attended the meeting of the

Ad Hoc Leather Board
30 & 31, 1962, rd of the Govt. of Andhra Pradesh, on Jan,

Dr. S. K. Barat, Assistant Director, attended the meeting of

the Panel for Salt and Marin
e Products CDC 25: .
Standards Institution at Bhavanagar, on Jan. 530 Pﬁ)(;)gf the Indian
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~LEATHER INDUSTRY” " (1960):  Proceedings and’ Paper:
Be »1/- per copy. Postage extra. : '

For further znformatton please contact "f"?
a’f Director }’

CENTRAL LEATHER RESEARCH lN%TITUTE
Adyé' Madras-20, India

- the. Gentral Leather Research Institute, Adyar, Madras-20. :
by ‘8. jlamaswmi at The G. S. Prefs, 21; Naraaingapun e
- Mount Read, ; Jadras,
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