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EFFECT OF SYNTAN AND VEGETABLE TANNING
MATERIALS ON THE CHARGE CHARACTERISTICS
OF CHROME LIQUOR*

BY

T. J. Devassy & Y. Navupamma, *
Central Leather Research Inmstitute, Madras-20.

SUMMARY

Using an electrophoretic technique reported earlier and also
spectrophotometry, the effect of addition of syntans and vegeta-
ble tanning materials to chrome liquors has been studied. Data on
the changes in the charge characteristics of the chrome complexes are
presented. The results obtained are discussed in terms of the com-
plexing ability of the added materials.

Introduction.

In the manufacture of certain types of leathers, chrome tanned
stock is further treated with syntans and or retanned with vege-
. table tanning agents. Syntans of the sulphone, sulphonamide, con-
densed urea or phenol or urea-sulphone type are used with advan-

‘dvaryoNeey . —— -
$rom dispersing to iling FRHKAZER Z3n be achlaved
by Beyer producte for tanning, dyeing and finiehing.

‘TANIGAN CH pwd.
TANIGAN CU pwd.

tage for bleaching chrome leather. Naphthalene sulphonic acid
condensation products also are very popular. Retanning of chrome
leather with vegetable tans is resorted to for obtaining additional
thickness and filling up of the loose areas. In either of these re-

TANIGAN EXTRA KN dolid owor loring 4 treatments, the exact effect of the agent used for retreatment on the
FANIGAN EXTRA NR pwd. sudiiary tanning chrome complexes present in the leather is not clearly understood.
TAMIGAN :tll;“"':‘;' a4 “for bleacking of scle leather While the bleaching effect of syntans is attributed to the complex-
TANIGAN EXTRA M8 pwd. universal taenin for vegetable - ing of the syntan with the chrome, the precise mechanism of bleach-
-;:::g::g‘;%?ﬂ-':::,‘;;' pwd. retannage of chromo leather ing is not quite clear. Similarly, in vegetable retannage, it is not
RETINGAN RS * reein for retannage known whether the vegetable tanning material enters into the

’ ::::::: :::RA LH pwd. :’:r‘::k“I::::er o ) chrome complexes attached to collagen or not. With a view to

throw further light on these aspects, the changes effected in the
charge type and composition of chrome complexes in chrome li-

. Forteohncel assistance, Uierature and samples quors, by addition of syntans and vegetable tanning agents res-
( Aéen Ehiate, wncrae, Do, Avmsdeted: pectively, have been studied electrophoretically and spectrophoto-

BAYER i.-vll!ltualy G ERMANY

* Based on the thesis of Shri T. J. D., approved for the award of Ph.D.
degree of the University of Madras.
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metrically. The studies with vegetable tanning materials have
been carried out in the presence of 3 syntan—Basyntan FC ( the
latter being needed to prevent precipitation on addition to chrome
liquor). - To understand the mechanism of retannage better, the
effect of the prechrome tanning hide powder on the subsec;uent
uptake of different fractions of vegetable tanning material sepa-
rable by electrophoresis also have been studied in a qualitative
manner,

. Experimental

To 100 ml. portions of 2% solution of neutral salt free 33%
basic chrome liquor, 5 gm. of Basyntan FC (BF.C) were added
separately and the cationic, anionic and nonionic chrome com-
plexes in the resultant liquors were determined electrophoretically at
different intervals after addition, i.e. 0-25, 1-0, 3-0, 24-0, 72:0, 120-0
and 240.0 hours, using the technique described in an earlier commu-
nication.! Identical series were run with 2 gm. of B.F.C. and 5 gm. of
toluene sulphonic acid respectively. The spectrophotometric studies
were carried out with B.F.C. only the absorption being read between
400 mp and 600 mp at intervals of 05, 1, 2, 4, 24 and 48 hours after
addition of the syntan. Just prior to taking the readings, the solu-
tion was diluted with 1% sodium sulphate solution, the pH of which

was adjusted to that of the chrome liquor (chromium gets precipa-

ted by dilution with water). In another series, to 100 ml. portions
of chrome liquor, 2, 4, 6 and 8 gm. of the syntan were added sepa-
rately and after being set aside for two days, spectrophotometric
readings were taken to find the effect of concentration.

Results and Discussion

Electrophoretic data: From Table I, it could be seen in all
cases that addition of syntan immediately leads to decrease in the
cationic chrome content with formation of nonionic chrome and of
very little anionic chrome. The decrease in cationic chrome content
is appreciable upto a period of three hours only, the changes
thereafter being not so significant. Within one hour, the cationic
chrome content is reduced to 78% with BJF.C. as compared to 889
only with toluene sulphonic acid.” After ten days, the values are
70-8% with BF.C. and 78% with toluene sulphonic acid. Increase
in quantity of B.F.C. added does not produce any large change.

Spectrophotometric data : From Table II. it seen that b
hour after the addition of syntan, the intensity of absorption rises
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chrome liquor (2% Cr.)

gm. B.F.C. per 100 ml

TABLE I

(Electrophoretic Data)
toluene sulphonic
liquor (2% Cr.)

acid/100 ml. of chrome

5 gm.

Effect of addition of syntan on composition of chrome liquor
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1-4
2'8
32

3-8
3-8
40

nil

1-7

30

16-8
17-3
24-7
25-0
24-7
25-0
708 252

97-0
815
81-3
725
718
715
71-2

nil
10
3-2
39
37

1-3
30
4:3

3-0
17-0
20-5
24-0
23-8
23:6
725 238
237

97-0
82-0
78-2
73-0
73-0
72:5
72:0

nil
nil

nil

16
2:2

16
1-8
17

30
79
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785
783
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TABLE II
Effect of addition of syntan on intensity of absorption at maxima.

4 24 48

Time after addition (in hrs.)
2
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W.L. Absorbance

W.L. Absorbance

W.L. Absorbance

0-328
0-293

0-328 422
572

420

418
574

0-310
0-269

418
580

0-304
0-256

422

0-315
0-274

0-284

572

588

from 0-304 to 0-318 at peak I and from 0-256 to 0°269 at the peak
II, the changes in absorption being concomitant with a bathochro-
mic shift of 3 my at peak I and a hypsochromic shift of 4 mp at peak
IL. The further changes in absorption with time, are not so pronoun-
ced being 0-322 and 0-271 at the peaks I and II respectively after
48 hours. On increasing the amount of syntan added, the batho-
chromic effect noticed earlier at peak I is not in evidence; the hy-
psochoromic effect at the peak II is considerably increased being
16p with 8 gm. of the syntan. The intensities of absorption at the
two peaks are found to increase with increasing concentration of
syntan, the values for peaks I and II being 0-310 and 0-269 respect-
ively with 2 gm. and 0328 and 0-293 respectively with 8 gm.

From the greater reduction in cationic chrome content with
B.F.C,, it would appear that B.F.C. has a greater penetrating capa-
city than toluene sulphonic acid, possibly due to the difference in
chemical constitution. The capacity of the syntan to enter into
chrome complex seems to be very much limited as there is no mark-
ed difference between the reduction in cationic chrome with 2 gm.
and that with 5 gm. of syntan. In spectrophotometric studies, the
complexing ability is indicated by the change in maxima wavelength
and in the intensity of absorption. The limited complexing ability of
the syntan is brought out by the spectrophotometric data also. The
penetration of the syntan into the chrome complex could be by dis-
placement of either the SOy group or H,O within the complex by
—SOgH. In the former case, there would be no change in the charge
of the complex whereas in the latter case, there would be. Depict-
ing syntan as R-SO3;H or R-SO3 Na, the following types of reac-
tions would take place:

— 2t 352
| on T

(oH) '
2 -
Cr, < + 2 HOz5~R=ILhHh<—0,5~R +2H++5'o4_‘
-8H,0 -8H,0 - o
Bha 5044 2070,s _n- /
— 24 —+
(oH) (on), |,
cra ?l+R-s0,n — [cr <so4_ +HH o
. 8“20 504_ ‘7H2° OSS‘R
214



‘ + ' 0
©H), (oH)
c‘;’ ‘Z}o< :O;R +R~S03H — <tz < sos [+H' Hy0
3SR 2 (035-1?

The limited extent of penetration by the syntan indicated by the
electrophoretic data would appear to show that the displacement
of H>0 by the syntan occurs to a limited exten '

t only. It
that. both the alternatives pictured abave are valid.y would be

The spectral behaviour gives good support to the conclusions
drawn from electrophoretic data, regarding complexing ability and
also shows that the main changes are in the initial stages itself. Again
with increase in amount of syntan added, there is no corresp.onding
increase in intensity of absorption, thus showing the limited capa-
city of syntan to complex with chrome, The acidic nature of added

anion may be responsible for the increased hypsochromic effect at
the second peak without affecting the first peak.2

The interaction of syntan with chrome complexes fixed on
collegan could be as follows:

-+ 0
(on), (OH)a
Crp <coo P-an-»-aﬂsosﬂ-) Cry C00—P-NH3S0,-R
57H'20 504 '6“20 \ QasRly HoO+ Kt
- 2

The lighter colour of leather bleached with syntan would be due to
 different absorption behaviour of the resulting complexes. Also
the R portion of the syntan, R-SO;H, sticking out in protein may
give rise to a different absorption wavelength. '

Addition of vegetable tanning material to chrome liquor in the
presence of Basyntan FC:

Ezxperimental’

To 100 ml. portions of a 2% chrome liquor each containing 2 gm,
of B.F.C, solutions of myrobalan and wattle extracts containing
5 gm. of tanmin were added; the different complexes, viz., cationie,
non-ionic and anionic were determined at different intervals after

24

addition, viz., 025, 1, 3, 24, 72, 120 and 240 hours. B.F.C. was added
to the chrome liquor to avoid precipitation of chromium on addi-
tion of tanning material. As in the previous experiment, absorp-
tion values in the visible range were taken to find the effect of my-
robalan and wattle extracts as well as of the ethyl acetate fraction
of myrobalan tannin on spectral characteristics of chrome liquor in
presence of B.F.C. The ethyl acetate fraction was taken up in order to
observe the effect of purification of tannin on its reaction with
chrome liquor. In the spectrophotometric studies, only 1 gm. of
the tannin as against 5 gm. in electrophoretic studies, was used;
otherwise the absorption due to vegetable tannin would be very
high when compared to that due to chrome liquor and this would
make differential readings unreliable.

Results and Discussion

Table IV gives the electrophoretic data. In both myrobalan and
wattle, the cationic portion goes on decreasing with time with for-
mation of nonionic complexes, the anionic being formed in very low
quantities. The percentage of cationic chyome in the presence of
wattle is 58 after 10 days whereas it is 61 in the presence of myro-
balan and 72 when syntan alone is present. The equilibrium is at-
tained in myrobalan earlier than in wattle. In the case of the vege-
table tanning materials, in addition to penetration by the anions of
the nontanning acids, replacement of groups inside the complex by
reactive groups like COO present in myrobalan tannins also is to
be thought of. The presence of COOH groups in pyrogallol tan-
nins is known3 So the higher complexing power of pyrogallol
tannins would be due to the nontans present and also to the com-
paratively more powerful acidic groups in these tannins. It is also
possible that these acidic groups displace the sulphato radicle, there
being no resultant change in the charge of the chrome complex.

Spectrophotometrically (Table V) by the addition of myro-
balan, the intensity of absorption at peak I increases from 0-286 to
0-499 in %2 hour and this increases further with time; at peak 1I,
there is no change other than that due to BF.C. Changes happen
initially itself. The hypsochromic effect is of the order of 10 mu at
peak I and 10 mu at peak II after 4 hours. When the ethyl acetate

_ fraction is used, the hypsochromic effect at the both peaks is much

less than when water extract of myrobalan is used. Also, it tends
to show bathochromic effect at peak II. By the addition of wattle,
intensitv of absorption increases at both peaks only after a little
lag in the initial stages, the readings being 0-429 at peak I and 0-314
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at peak II after 4 hours. There is no shift in peak I, whereas a
bathochromic effect of 6 mu is observed at peak II at all intervals.
But when B.F.C. alone is added, there is no bathochromic effect.
Hence it shows that by the addition of wattle there is definite batho-
chromic effect at peak II. Most of the organic salts studied? do not
show a bathochromic effect at peak II and also no orthodihydroxy
group may be present in wattle tannin, unlike with myrobalan.
Though nothing definite could be said about ‘the nature of groups
present, it is evident that the reactive groups responsible for com-
plexing in wattle are different from those in myrab. It may be that
wattle may be displacing only HyO where as myrobalan may be
displacing H-0 and SO,.

Effect of pretanning with chrome and vegetable tannin on subse-
quent vegetable and chrome tanning respectively : "

Experimental

To 2 gm. of hide powder, 40 ml. of water and 3-5 ml. of 10%
Cr,03 solution 33% basic neutral salt free chrome liquor were
added and shaken for 2 hours and then analysed electrophoretically
before and after tanning; the amount of total chrome, cationic and
noncationic chrome taken by hide power was thus determined. In
another case, to 2 gm. hide powder as in above case 1 ml. of 15%
tannin solution of myrobalan and wattle extracts were added sepa-
rately, shaken for 10 minutes, washed thrice with distilled water and
chrome tanned as above and the different complexes taken up were
determined by electrophoresis. Results are given in Table VI.

TABLE VI .
Chrome complexes taken up by 2 gm. dry hide powder

Cr uptake in gm.

Total Cationic Nonionic Anionic

Original 02600 0-2500 0-0100 nil -
Chrome tanning 0-1960 0-0146 0-0050 ~nil
Chrome tanning after

myrab tanning 0-1810 0-1340 0-0047 nil
Chrome tanning after _

wattle tanning 0-1710 0-1220 0-0049 nil
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Results and Discussion

By myrobalan and wattle pretanning, the uptake of total
chrome and cationic chrome is reduced whereas the uptake of non-
ionic portion is not affected; this would show that the fixation of
non-ionic Cr. occurs at a site not affected by vegetable tannin. The
higher uptake of chrome in presence of myrobalan as compared to
wattle may be because of the myrobalan too acting as an additional
site for fixation of chrome.

By paper electrophoresis, it is seen that in myrobalan and wat-
tle, there are a number of fractions and also that in both there is a
fraction which does not migrate during electropnoresis. By electro-

" phoresis of the spent liquor after tanning with hide powder, it is

seen that in both cases all the fractions reappear. But the only dif-
ference is that the fraction which does not migrate during electro-
phoresis is reduced considerably in magnitude. When tanning is
done with chromed hide powder, it is seen that more of the fraction
not migrating during electrophoresis is taken up by hide powder.
This fraction considered to be high molecular size tennin does not
move in the limited period of electrophoresis perhaps due to large
particle size. It is likely, chromed collagen may have a positive
charge, in which case, the vegetable tannin fraction which moves
fastest during electrophoresis, may be taken up by hide powder pre-
ferentially, since the fastest fraction may be most electronegative.
But the data indicate the opposite. This may be so because of
these fractions getting attached to reactive groups of collegan di-
rectly in preference to chrome complexes, though it is possible for
vegetable tannin to complex with chrome when not attached to
collagen.
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STUDIES ON THE BACTERIAL FLORA OF WET
SALTED HIDES

I A New Approach to Bacterial Counts
BY

N. U. Rao* anp R. BHASKARAN
Central Leather Research Institute, Madras-20

Received on May 8, 1961

It is known that prevention or at least the reduction of the bac-
terial decomposition of the valuable hide proteins is attempted in
curing of hides and skins. It is very important to see that collagen is
not destroyed by bacteria prior to tanning because such a destruc-
tion will result in inferior leather irrespective of the tanners’ skill
and experience. Both proteolytic and nonproteolytic types of bac-
teria occur on raw hides, the former being responsible for the de-
composition of collagen,

It is simple to visualise that saprophytic bacteria from soil,
water and air may be found as transient flora of the hides. These
are the casual contaminants that are present on the hides and skins
and they can be removed easily by washing or soaking for a short
time. In addition, there will be resident bacterial flora which will
be within the skin folds and in the hair follicles and which are ap-
parently very important in the putrefaction of the hides and skins.
Organisms of this group are permanently associated with hides and
skins and can not be entirely removed easily. It is conceivable
that the resident bacterial flora play a decisively more important
role in the deterioration of the hides and skins than the transient
flora.

Hides and skins with large numbers of bacteria may also con-
tain more objectionable bacteria than those with few bacteria. How-
ever, it is not known whether there is any relationship between the
numbers of bacteria of the cured hides and skins and the quality

* Present Address: Central Public Health Engineering Research Institute,
Nagpur.

vo)

of leathers produced from them. Hence a quantitative estimatiod
of the bacter:a ot the cured hides and tne assessment ot Lhe leainers
obtained from them are important before one can draw any con-
clusions regarding the possible relationship between the two. More-
over, the total bacterial count of hides and skins may be important
since it may be a reliable measure of the care with which these raw
materials were obtained, handled and cured.

In 1931, Rockwell! counted the bacteria in soak waters from the
vats by the dilution plate method. Stuart and Frey? while study-
ing the effect of moisture on the microbial decomposition of salted
skins, estimated the numbers of bacteria by the direct microscopic
counts using Breed’s method. Stuart and Frey® used different
chemicals with salt in curing hides and skins. After appropriate
incubation, the samples were soaked in six times their weight
of distilled water for 4 hours at 23°-28°C. Here also the counts
were made by the Breed film method. Anderson? classified the
normal bacterial flora of the fresh hides and skins after washing the
samples with sterile distilled water and plating these washings with
nutrient agar, after making the necessary dilutions. George® sus-
pended the hide pieces in ten times their weight of sterile distilled
water and shook the specimens for 4 hours on the machine before
making the plate counts. None of the procedures adopted by these
investigators took into account the existence of the resident bacte-
rial flora of the hides and skins. Therefore, the counts obtained by
them could not give the real picture of the bacterial flora of these
raw materials for the leather industry. The present investigation is
undertaken as an attempt to obtain all the aerobic bacteria present
in the cured hides by using the dilution plate method.

Experimental

A piece from a wet salted slaughtered cow hide was taken and
cut into approximately 1” square pieces. 100 gm. of these were
placed in each of two sterile conical flasks of 250 ml. capacity.
100:0 ml. of sterile distilled water was added to each of these two
flasks aseptically and they were labelled as No. 1 and No. 2.

Flask No. 1: It was shaken for 1 hour at room temperature on
the shaking machine (A.H.T. Co.). After taking 1-0 ml. sample
from this flask for serial dilutions, it was kept immedia-
tely in the refrigerator. Using 9-0 ml. sterile distilled water blanks,
serial dilutions were made upto 1:100,000. From each of these
dilutions, 1-0 ml. samples were taken with sterile 1-0 ml. pipette
and duplicate plates were made. Nutrient agar, melted and cooled
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to 45°C was poured into these plates and mixed thoroughly. After
solidification, the plates were inverted and incubated aerobically for
48 hours at 37°C, before the colony count was made with a Quebec
colony counter. The average nurmber of colonies multiplied by the
dilution factor gave the number of bacteria per ml. of the original
suspension. Ten times this number would give the number of bac-
teria per gram of hide.

After 24 and/or 48 hours in the refrigerator, the flask was taken
out and shaken by hand by giving it a few swirls, before 1-6* ml.
sample was taken for serial dilutions and counts. This process was
repeated after keeping the flask for 72 hours in the refrigerator.

Flask No. 2: In order to maintain this at the same incubation
temperature as the first flask, it was kept at- room temperature for
one hour and then placed in the refrigerator for a period of 24 and/
or 48 hours. It was taken out and shaken for one hour on the ma-
chine before 1'0 ml. sample was taken for serial dilution upto
1: 10,000,000 and plating. This process was repeated after keeping
the flask for a total period of 72 hours in the refrigerator. The re-
sults were recorded in Tables 1 and 2. ’

TABLE 1

Number of bacteria per gram of hide
Hide Initial ~ After 24 hrs. soaking  After 72 hrs, soaking
UMt “Flask 1 Flask 2 Flask'1  Flask 2

A 1:6 X105 16105 26105 54X 108 3-0 < 10°
B 14 % 104 8310 35X 107 1-0 X 106 5-2 ¢ 1010
TABLE 2

Number of bacteria per gram of hide

Hide Initial  After 48 hrs. soaking  After 72 hrs. soaking

count Flask 1 Flask 2 Flask 1 Flask 2

C 355 105 3:0X 105 96X 106 4-4 X 105 4-1 % 108
D 12%105 15X 106 65X 10° 62106 3-7 % 109
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Another sample of cured cow hide from Darbhangain Bihar State
gave an initial count of 2-7X10* and a final count of 77X 108 after
soaking it for 72 hours in the refrigerator and shaking it for one
hour on the machine. A qualitative analysis of the bacterial flora
of this hide was carried out by streaking nutrient agar plates to see
whether the increase in the count was due to the multiplication of
bacteria that were in the original count or due to the release of
different organisms from the hide after 72 hours soaking and
shakipg,

Ficure I: Showing only two types of colonies; represents
the qualitative streaking on a nutrient agar plate with a
biconvex loopful (4 mm. diameter) of the initial suspension.

All the colonies from both the nutrient agar plates, qualita-
tively streaked with a loopful from both the initial and final sus-
pensions, were picked up for subcultures, After a complete study
of their staining, morphological and physiclogical characteristics
they were identified. Only iwo species, Bacillus  subtilis and
Bacillus firmus were found in the initial suspension and both of
them were gelatinase positive. However, the final suspension
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yielded eight species of bacteria in addition to the above two.
They are (1) Microciccus roseus, (2) Bacillus cereus, (3) Staphy-
lococcus aureus, (4) Sarcina lutea, (5) Bacterium zophi, (6)
Achromobacter stearophium, (7) Flavobacterium sulfureum and

F1cURe II: Showing numerous types of colonies; represents

the qualitative streaking from the same suspension after

- the hide was soaked for 72 hours in the refrigerator and
shaken for one hour on the machine.

(8) Corynebacterium bovis. Out of these eight organisms, the first
four were gelatinase positive.

Discussion and Conclusions

Bacterial counts of cured (wet salted) hide samples from Bi-
har State were made immediately after suspending them in ten
times their weight of sterile distilled water and after keeping these
suspended samples in the refrigerator for different periods of time.
These counts were made by the dilution plate method using nu-
trient agar as the medium. Breed film method adopted by
Stuart? 3 for making counts was not used here because the dead
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cells cannot be differentiated from the living ones in this micros-
sopic procedure. Moreover, this method may result in considerable
errors in counts since a large factor is used for converting the num-
ber of bacteria per field to the number per ml. This error is par-
ticularly prominent when the samples have low bacterial counts.

The results recorded in tables 1 and 2 clearly show that signi-
ficantly larger numbers of bacteria were found after the hide sam-
ples were soaked for 72 hours in the refrigerator. Comparing the
figures in the last two columns of these tables, it can be seen that
even after soaking, the maximum number of bacteria could be ob-
tained only by shaking the specimens on the machine for one hour.

It was found that all the bacteria in the hide samples were not
accounted for, if the samples were shaken for 1 hour soon after
the addition of water and plated. Increasing this period of shaking
on the machine to 4 hours as was done by George, did not yield any
higher counts.

After 48-72 hours soaking in water at refrigerator temperature,
a 1,000 to 10,000 fold increase in numbers of bacteria was noticed.
This was considered to be due to the actual release of the resident
bacterial flora of the hides into the soak waters. One could say
that this increase might be either due to a technical error or due to
the actual multiplication of organisms in the refrigerator. However,
this could not have occurred since a much larger number of dif-
ferent species of organisms were observed from the suspension
after 72 hours refrigeration than from the initial suspension as
illustrated in figures I and II. If there was considerable multiplica-
tion in the refrigerator, larger numbers of the same species found
in the initial suspension would be present in the final suspension.
But the results clearly indicated that the increase in numbers was
due to the numerous additional species found in the final suspension.

In view of the data obtained, it is suggested that the hide sam-
ples should be soaked in ten times their weight of water at refrige-
rator temperature for 72 hours and then shaken for 1 hour on the
machine before plating to get their complete bacterial picture.

REFERENCES
Rockwell, George E., J. Am. Leather Chem. Assoc. 26, 2 (1931).
Stuart, L. S. and Frey, R. W, Ibid, 33, 198 (1938).
Stuart, L. S. and Frey, R. W., Ibid. 36, 384 (1941).
Anderson, H, J. Soc. Leather Trades Chemists 33, 250 (1949),
George, E. C., (Personal communication—1960).

225

R Y



RESEARCH BEARS FRUIT

Manufacture of charas leather with a 2:1 blend of sonali
~ bark and myrobalans using straight liming* ’

BY

S. P. GHosH -
Raw material: |

Air dried cow hides of the weight range 2°7-3-6 kg (6-8 1b).
are used.

N B.: Quantities of chemicals given below are per 40 kg.
(one maund) of dry hide.

Soaking :

1st day: The hides are soaked overmght in a bath contammg
Soda ash , .. 0:37kg (13 oz)
Lime - .. 045kg. (11b.)
Water - © .. 400 1 (88 gal.).

2nd day: Next morning, the hldes are raw fleshed and put back
in the same bath till the evening with occasional trampling to make
them softer. When sufficiently soft, the hides are washed, drained
and weighed (soaked weight).

Liming :

'The ‘weighed hides are then put in sufficient quantity of old

lime liquor strengthened with 4:54 kg. (10 Ib.) of fresh lime. The

old lime liquor used is one through which two lots have passed, but
it should not have been in storage for more than ten days.

3rd day: 'The lrudes are handled once in the morning and once
in the evening.

4th-Tth days: Handling is done as on the 3rd day.

* Process demonstrated in Barpali, Orissa, in May, 1961.
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Reliming : .
«8th day: The hides are unhaired and put in fresh lime bath
containing the following: ‘
Lime ‘ 6-80-9-07 kg. (15-20 1b.)
Water 320 1 (70-4 gal)

The hides are handled for 15 minutes in the evening and left
in the pit overnight.

9th day: The goods are handled in the lime liquor for 15 minutes
once in the morning and once in the evening,

10th day: The pelts are fleshed, washed, scudded and weighed
(fleshed weight).

Deliming :
Deliming is carried out with:

Ammonium sulphate 0-45kg. (11b.)
Water 120 1. (26-4 gal)

The scudded goods are handled in the deliming bath for % hour
and left in the pit overnight.

Preparation of malni liquor:

The colouring liquor for using on the next day is prepared as
follows:

The tanstuff used is a blend of 2 parts of sonali bark and 1 part
of myrobalan, a total weight of 90 kg. (198:0 1b.) i.e. almost equal
to the fleshed weight being required. One-fourth of this is leached
with water, the remaining three-fourths being intended for putting
into the bags when they are made.

11th day: In the morning, the hides are handled in the delim-
ing bath for ¥ hour. Progress of deliming is ascertained by apply-
ing a few drops of phenolphthalein solution, if available, or ‘Haldi’
powder (turmeric), to a cut section of the thickest portion of hide.
Complete deliming should be achieved. The delimed pelts are
scudded, washed once and transferred to the colouring liquor
prepared as mentioned earlier.

Colouring :

The delimed pelts are handled in the colouring pit for 2 hours
and left overnight covering them with bark.
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Complete analysis of the leather

1. - Physical; test:

Double
stitchtear
1b/inch

Elongation
750 Ib/sq. inch
Perm.

Temp.

gth Elongation
at break
load

1b/sq. inch

Graincrack & Tens. stren
bursting
Ib/inches.
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Parallel to backbone

35 10% 2:5% 1036 1b.

3580 Ib.

17,600 1b.

2-5% 963 Ib.

6:25%

24

5800 Ib.

Perpendicular to backbone

12th day: They are handled in the colouring pit for 1% hours
and left in it. . »
13th day: Handling is done as on the 12th day.

Bag tanning :

14th day: ‘The pelts are stitched into bags and hung up after
stuffing them with the remaining three-fourths of the sonali and
myrab blend and pouring fresh water to fill up. The bags are reple-
nished with the liquor in the pit from time to time.

15th day: Bag tanning is continued.
16th day: The bags are reversed and tanning is continued.
17th day: Bag tanning is continued.

18th day: In the evening, the bags are opened and left over-
night in the liquor in the pit.
Oiling : .
19th day: The leathers are scoured, washed well and piled up
for a few hours, oiled with 1:81 kg. (4 1b.) of groundnut oil. In the
evening, the hides are hung up for drying.

Yield of the leather—43-7% on fleshed weight.

2. Microscopical test:

Fibre bundles are full and fairly compactly woven with compa-
ratively lower angle of weave. For an upper leather, the structure
is fairly good and will give fairly high tensile strength; the only
drawback is that the grain layer is thin and weak and not compact.

3. Chemical analysis:

Moisture 14:0  Hide substance 38-29
Oils and fat 3:31 Fixed tannin 33-17
Water solubles 1046 Degree of tannage 88:18
Insolubles 0-17 pH of water solubles 41
Leather substance 72-06
Analytical report of the sample of sonali bark used.
Moisture 10:4% Insolubles 59-4%
Tans 14:1% Colour (0°5% T) Y 99
R37
Nontans 16:1% pH 4-1

N.B:: These leathers are suitable as uppers also for country-made
shoes.

229



LETTER TO THE EDITOR

Isolation of polyphenolic components from the different parts
of myrobalan (Terminalia chebula) and

divi-divi (Caesalpinia coriaria)

Myrobalan and divi-divi belong to the hydrolysable type of
tannins, Extensive work! has been carried out on the chemistry of
tannins of myrobalan nuts and divi-divi pods. However, similar
information is not available about the components present in the
other parts of myrobalan and divi-divi plants (e.g. leaves, bark, sap
wood, heartwood etc.) Hence present studies have been directed
at the detection and isolation of the tannin constituents in the
various parts of these two plants. Such a study is a sine quo non
for having a complete picture of biosynthesis of tannins in these
plants.

It bas been found that the leaves of both myrobalan and divi-
divi contain about 10% tannin, thus indicating that they could be
profitably collected and used in the leather industry. Actually, the
hides tanned with extracts of the leaves have beer found to be good;
they were comparable in colour, feel, texture, flexibility and full-
ness to the leathers made from the extracts of myrobalan nuts and
divi-divi pods.

Identification of the phenolic constituents in the extracts from
the different plant parts has been by two dimensional chromato-
graphy using two different solvent systems:

(i) 6% acetic acid containing 0:2% formic acid for the first way
followed by benzyl alcohol-tert-butanol-isopropanol-water (3:1:1:1
v/v) mixture containing 1-8% formic acid for the second way? (ii)
tert-amyl alcohol-water-acetic acid (69-940:1 v/v) for the first

dimension and sec-butyl alcohol saturated with water for the
second.®

Ferric chloride-potassium ferricyanide reagent was used for
developing the spots. The chromatograms corresponding to the ex-
tracts from leaves and fruits (or pods) of myrobalan and divi-divi
were found to be alike, indicating the presence of common consti-
tuents. However, from the actual quantities of the components
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isolated as well as from the intensity of the spots in the
chromatograms, it was found that the concentration of any particu-
lar component was less in the leaves than in the fruits or pods.

It has been possible to isolate and characterise from the leaves
of divi-divi and myrobalan, chebulinic acid, chebulagic acid and
corilagin accompanied by varying proportions of the following pro-
ducts of partial and complete hydrolysis: Chebulic acid, 3 : 6-
digalloyl glucose, ellagic acid and gallic acid. The infra-red spectra
and optical rotation of chebulinic acid, chebulagic acid and corilagin
isolated from the leaves were identical in all respects with those of
the samples of these compounds isolated from myrobalan nuts.

As regards the chromatograms with extracts from other parts
of the two plants, well defined chromatograms could not be obtain-
ed. Components like chebulinic acid and chebulagic acid
were absent in these. However, the presence of ellagic
acid and gallic acid could be deduced from the chro-
matograms. On changing the solvent system to that re-
commended for condensed tannins, ie. 6% acetic acid for the
first way and sec.-butyl alcohol-acetic acid-water (14:1:5 v/v)
in the second way%, a spot corresponding to p-catechin was noti-
ced in the chromatograms of heartwood, sap wood and bark
through development of red colouration with vanilin-HCI reagent;
however, the intensity of the spot was low indicating presence of
traces of this compond. No compound related to condensed tannins
(e.g.) p-catechin was obtained in the case of leaves and pods.

Isolation of the various componénts was carried out as indi-
cated below!:

Both myrobalan and divi-divi leaves on extraction with acetone
gave an orange coloured extract. The extract was taken up in mini-
mum water and adjusted to pH 6°3, by adding solid sodium bicar-
bonate and extracted with ethyl acetate. The ethyl acetate solu-
tion on evaporation gave the phenolic fraction. The aqueous solu-
tion was then brought to pH 2-2 by the addition of 50% orthophos-
phoric acid and extracted with ethyl acetate. On evapdrating the
ethyl acetate solution in wacuo, the carboxylic acid fraction was
obtained as an orange coloured solid. Both phenolic and carboxy-
lic acid fractions on hydrolysis with N H,SO, gave gallic acid,
ellagic acid and glucose which were characterised by preparing their
derivatives. By counter current experiments, corilagin was obtai-
ned from the phenolic fraction. The carboxvlic acid fraction on
hydrolysis with water gave ellagic acid, gallic acid, 3: 6-digalloyl
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gluc.:o.se and chebulic acid. By fractional crystallisation, both ch
bulinic and chebulagic acids were obtained from carb:)xylic aciec.l'
fraction using water as solvent. The separation was also effect d
through cellulose column with water as current. e

J.B. Ra
October 28, 1961 % 'S, RAJAI‘))URAI
C. L. R. I, Madras- K. N. S. SasTrY

Y. Nayupamma

REFERENCES

1. Schmidt, O. T. & Nieswandt, W., Liebi
idt, \ , W, igs Ann. Chem. 568, 1 ;
zcgm{dt, O.T & S.chm1dt, D. M,, Liebigs Ann. Chem. 578 55 %51 ﬁggg),
chmidt, O, 'I:., Blinn, F. & Lademann, R., Liebigs Ann ’Ch,em 576 )
(1952); Schmidt, O. T, Schmidt, D. M. & Herok 1. Lichiae nr
Chem. 587, 61 (1954). o e, A

2. Hathway, D. E., Bischem. J. 63, 380 (1956).

White, T., Kirby, K. S. & Know]
148 (1952). nowles, E., J. Soc. Leather Trades’ Chemists 36,

King, H. G. C. & White, T., J. Soc. Leathe
i , T, J. . r Trades’ Chemists 41 ;
King, H. G. C, J. Soc. Leather Trades’ Chemists 36, 142; &9195,2)368 a0

232

TECHNICAL SEMINARS

The leather and auxiliaries industries in some East
European countries*

BY

V. R. Ki1sHorE

shri V. R. Kishore, CLRIL visited Hungary, Czechoslovakia
and USSR. under a Fellowship of the United Nations Expanded
Technical Assistance Programme, for making a study of the leather
industry and of the industries manufacturing leather auxiliaries in
these countries.

The places visited were: The Research Institute for leather,
shoes and fur, the Vegetable Oils Research Institute, the Organic
Chemical Institute, the Biological Research Institute and leather and
chemical factories in Hungary; vegetable oil factory, leather fac-
tory, factory manufacturing leather auxiliaries and the plant for
treatment of tannery effluents in Czechoslovakia; the factory for
production of synthetic fatty acids and fatty alcohols and the
attached research institute at Shebekino and the Leather Factory
and the Central Institute for Leather Research at Moscaw, in
USSR. The significant features noticed are mentioned helow:

The pattern of organisational set up is such that there is a good
amount of coordination between the leather factory, the factory for
manufacture of leather auxiliaries and the leather research insti-
tutes. In Hungary, the three tanneries visited follow the same pro-
cess.

Leather industry has been greatly mechanised and automa-
tised. Labour saving devices like automatic sprayers for lime-sul-
phide mixture and finishes, cranes for transferring goods from pit
to pit and from yard to yard, screw type drum with separate
equipment for soaking and liming, vegetable tanning and
chrome tanning are in use. In the factories for auxiliaries, the
construetion is such that there is gravity flow of the materials from
stage fo stage.

* Summary of the ialk given on September 8, 1961.
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The fatliquors in use are based (1) on sulphated fish, sunflower,
whale or sperm oil, (2) on the products obtained after splitting the
sperm oil and condensing the fatty acids with triethanolamine, (3)
on sulphated synthetic fatty acids and (4) on ethylene glycol esters.
Auxiliaries like condensates of fatty acid ‘chlorides and amino acids,
sulphated lauryl alcohol and coconut fatty acids (chlorosulphonic
acid being the sulphating agent), sulphation products of conden-
sates of ethylene oxide with higher alcohols, cationics based on
fatty acid ester and alcohol amines, wetting agents like butyl naph-
thalene sulphate and chrome stearato chloride are manufactured in
Czechoslovakia.

In vegetable tanning 30-40% of the total tannin is replaced by
syntans since the latter are cheaper. The syntans are based on
phenol, sulphited cellulose extract and aromatic sulphonates.

Research is being carried out on the production of fatty alco-
hols and fatty acids by oxidation of paraffins with suitable catalysts.

The oxidation products are analysed by gas-liquid chromatography
and ultra-violet spectrophotometry. .

Studies on myrobalans*

BY

P. S. SANTHANAM |

Fractionation Stddies

Myrobalan extract is a complex mixture of several phenolic
constituents. Resolution of such a complex mixture, on a prepara-
tive scale, without initiating possible degradation is a difficult pro-
blem. Therefore the available fractionation techniques were tried
for first separating the components into broad fractions containing
smaller number of constituents and then further fractionating them
using finer techniques. - Myrab liquor of 0°Bk or above is found
to separate into two layers when kept at low temperature. 'This has
been used for effecting a preliminary separation. Solvent-extraction,
-iquid-liquid - extraction, counter current distribution, - fractional
srecipitation with PbAc, -or NaCl and continuous electrophoresis

have been tried for broad fractionation: Electrophoresis -has been
found to be quite promising.

* Summary of the talks given on :6-10-1961 and- 8-11-1961, -
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Degradation studies

For assessing the relative stability of the different phenol‘ic
constituents, four different treatments were tried. (a) Heating in
sealed tube at 105°C for various periods, (b) refluxing the hquor
for a definite time, (c) keeping the liquor exposed to atmosphere tor
different periods and (d) alkaline and acid hydrolyses. .Paper
chromatography and electrophoresis were used in these studies.

The first treatment showed a gradual degradation of tannins and
a progressive decrease of water solubles with increase in duratiog.
The final products obtained after heating for 60 days were ellagic
acid, gallic acid and pyrogallol. Refluxing brought about an appre-
ciable increase in the phenolic nontans. Exposure studies with tan-
liquors and detannised liquor would appear to indicate pronounced
changes in the first few weeks with considerable loss of tans and
increase in the nontans content.

Chebulinic acid and gallic acid were found in the acid hydroly-
sate and ellagic acid, chebulinic acid and gallic acid in the alkaline
hydrolysate. So gallic acid, chebulinic acid and ellagic acid might be
taken to be the stabler polyphenolic constituents of myrobalan.

Tanning studies

Tanning studies were carried out in agueous medium with
solvent extracts of myrobalan, lead acetate purified myrab liquor
(liquor obtained by liberating tannins from lead tannate using sul-
phuric acid), eletrodialysed liquor, myrob liquor aged for different
periods, aqueous myrab infusion and purified myrab liquor to which-
predetermined amounts of known nontans were added. It was
found that the colour of the leathers obtained with solvent extracts.
as well as with lead acetate purified and electrodialysed liquors of
myrob was good. The tanned pieces were found to darken with
ageing. 'The colour was also found to darken with increase in the
period of tanning. These two sets of experiments showed that the
nontans in myrob, reinforced by the products of degradation, deter-
mined to a large extent the shade of the leather produced. Experi-
ments with lead acetate purified liquors to which predetermined
amount of known phenolic nontans was added showed that as little
as 0:2% of pyrogallol, a degradation product was enough to give the -
darkest colour, when compared with pieces tanned in liquors con-
taining other nontans,
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Some problems of the finished leather trade

BY

K. V. Vamyauncam
(M/s Skins & Leathers Private Ltd., Coimbatore)

.[Shri Vaidyalingam is the first Guest Worker to come to the
Institute under the newly inaugurated Guest Workers' Scheme (vide
Bul?,. C..L.R.I.. 8, 206 (1961)). his seminar talk on Oct. 21, 1961,
Shri Vaidyalingam began by saying that he considered it a great
pleasure and privilege to work in the Institute and was confident
that the stay would be of immense benefit to him and to his firm;
he thanked Dr. Y. Nayudamma, Director, CL.R.I. for the opportunity
given. The gist of his talk is given below].

In choosing the subject, the word ‘trade’ has been deliberately
used instead of ‘industry’ or ‘technology,’ because the difficulties faced
in the finished leather industry are due not so much to lack of know-
how, as to lack of appreciation of the practical difficulties in the
various aspects of the business. Some of these difficulties are out-
lined and a few suggestions for removal of these are submitted,

‘Finished leather’ is to be defined as leather tanned and finished
for a specific use in the manufacture of leather goods both for con-
sumers and the various industries, i.e., a leather ready for fabrica-
tion of articles without any further chemical processing. ‘Finished
leather’ is taken to include E.I tanned leathers. The latter, though
no doubt, the most predominant part of Indian leather industry, are
certainly not finished leathers. Failure to recognise this basic dif-
ference between EI. tanning and finished leather manufacture in all
g.ovemmental regulations, is the basic cause of most of the difficul-
ties of the finished leather manufacturer, For example, in the LT.C.
Red. Book, exporters of finished leather have import entitlements
for items principally used in EIL trade at present, there being no

E:getion at all of the various chemicals required by finished leather

i tThetﬁnijihe.d leather trade should have a separate and indepen-
en _Sta us distinct f.rom EL tanned leather trade to avoid all confu-
sion in the formulation of Government policies. It is submitted that
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a separate Council for finished leather development may be formed
by the Government along the lines of the Leather Export Promotion
Council, with C.L.R.I’s leadership and admitting only finished lea-
ther manufacturers to its membership. Such a Council could be
entrusted with the issue of essentiality certificates for the import of
chemicals and machinery required by the finished leather trade and
could thus play an effective part in its development. The most serious
problem faced is the difficulty in importing sufficient quantity of
syntans, synthetic resin emulsions and other auxiliaries for dyeing
and finishing, spares for machinery etc.

One source of “needless nerve racking and frustrating harass-
ment” faced daily is the different taxing authorities of Central and
Staie Governments, with their elaborate procedures making serious
inroads into one’s time. The correct interpretations of the various
enactments also are not known, as e.g. in the case of certain provi-
sions in the Central Excise Duty on footwear. The net result is
the fear to expand manufacture to meet the growing demand for
the products.

“The Government is reported to be considering inclusion in im-
port entitlements of exporters of finished leathers more items like
dyes, finishes, auxiliaries, syntans etc. under their export promotion
scheme, This is a step in the right direction, But this scheme has
two serious flaws: (1) Exporters have to compete in a world market
with highly developed countries like U.K., W. Germany, Japan, etc.
both in quality and prices. It is well known that Indian raw prices
are very high and the finished leather prices have no relation to the
raw price. Export involves an importer in some other country who
will buy the leathers only when and only if his requirements both in
quality and price are satisfied. While quality can be taken care of
by united efforts, prices are beyond one’s control. So if export of
finished leathers is more advantageous than the export of E.I. and
raw hides and skins to the economic growth of the county, suitable
steps are necessary to encourage the exports of finished leathers.
Perhaps one way of doing it would be to subsidise exports of finished
leathers to the required extent to meet international price levels
wherever necessary, a device successfully adopted by West Germany
and Japan. (2) Claims of pioneers in the manufacture of finished
leathers which were formerly being imported into the country are
being completely ignored because they are not exporting. These
manufacturers cut down imports and help the country save consi-
derable foreign exchange which is just as important and good if not
more than those who earn foreign exchange by exports,
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C.LR.L should give the highest priority and take intensive steps:

to develop the manufacture of auxiliaries like nonionic and cationic
wetting agents, syntans, resin emulsions, aqueous final ﬁnishew?lp
leather goods etc. and make them available in suﬁ‘icieﬁt uan:'t'Or
to the trade. These should be manufactured from 'mdige(xlmu e
materials. An allout effort by C.L.R.I. with other national lsbraW
tories in India in this direction will be of immense and j eciate
benefit to the trade. One would even suégest the ﬂoatinglgzmedlate
rate manufacturing Corporation for this purpose with partic{il Setpa-_
by C.L.R.I, State and Central Governments and finished {pat;lon}
manufacturers. Such a Corporation can fuily and '-exclusiveia .
ploit processes developed here and the fruits will be comm i’ e};
finished leather manufacturers. This seems to be more irflzo;ae:xt'

at the moment than any pure rese
arch or development :
cesses of leather manufacture. P of new pro-

Another irhportant service that C.L.R.I
’ ‘ : L.R.I. could do to the trade
is to. doa more thorough abstracting of all technical papers and infor-‘
mation published in various parts of the world and include them inv
C.LR.I Bulletin, Also attempts should be made to translate intol

English standard and latest text-books on leath '
publish them in India. D leather technology and to.

The highest priority should be given to devise ways and means
to reduce human labour and drudgery in tanning work and replace-
it. by chemical and mechanical aids. A higher productivity muzt be
aimed .at. Actually in the speaker’s tannery, the number of skilled
operations in pretanning have been reduced from-5 to 2. ie. one
fleshing and one scudding for chrome tanned cow hides, T

The finished leather industry in India now requires inspired
ef.'forts from technologists to a greater extent than from scientists
Since this industry is not yet highly developed, the scientists ir;
CLRI have a golden and unique opportunity of combining in
themselves the roles of both technologists and scientists. It is upto
fhe industry and the research staff of C.LRI. with extex;sive tralzn-»
ing and education and considerable facilities at their disposal to
accept jche challenge and contribute to the welfare of the masses by .
produlcmg better and cheaper leather with more utility and aesthetic |
appeal. .
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TANNERS’ CORNER

The Central Leather Research Imstitute 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 that
the information contained in the replies to the technical enquiries
may be made available to all those who have similar problems,
this new feature “Tanners’ Corner” is being inaugurated. Typical
questions will be reproduced herein with the relevant 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. VIII. It is understood that a substantial quantity of goat
hairs produced in the hilly regions is being exported to foreign
countries and that strong ropes for use in ships are made out of
these, How are the ropes prepared?

Answer: The hair is graded for strand length and colour.
Strand length varies from 6” to 12”. Strands longer than 12” are
handled separately and spun into short ropes. After the hair has
been graded, it is washed and dried. The mixture of hair after
preliminary treatment is Tun through a picker two or three times,
to separate the individual hairs, fluff the mixture and also to make
it uniform. :

- Twisting: 'The mixture is twisted into long ropes. The - ope-
rator fills a basket with hair and engages a handful of it upon .a
revolving hook. He then backs away from the hook, holding the
revolving rope of hair with one hand and with the other gradually
feeds more hair from the basket into the rope. The poorer the
grade of the mixture, the longer the diameter of the rope. This
procedure creates a curl of tiny spirals throughout the entire
length of the rope which finished is about 80 foot long. Next
the ends of these 80 feet ropes are jointed together and plaited into
40 foot strands. The ropes are then sterilised by steaming and then
dried.

Uses of the curled hair: Curled hair is used for air-filters for
mattresses and furniture, cushions in pullman sleepers, ocean liners
and motor boats. Due to its comparatively high cost, many sub-
otitutes have been offered for curled hair. Curled hair however
has some outstanding advéntagés over their substitutes in that ijt
is nonabsorbent, nonheating and permanently soft and resilient.
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CLASSIFIED ABSTRACTS
VEGETABLE TANNING

Condensed tannins. 8. The isolation and distribution of inter-

related heartwood components of Schinopsis spp.

D. G. Roux and E. Paulus (Leather Industries Research Insti-
tute, Rhodes University, Grahamstown, South Africa) Biochem, J
78, 785 (1961). (*)—Fustin has been isolated from the heartwo;)ds:
of Schinopsis balansae, Schinopsis quebracho-colorado and from coms-
mercial quebracho extract. (—)—Fustin predominates (66%) in the
extract of S. balansae and in the commercial extract. Other known
and some related components have also been isolated by means of
Craig counter-current separations followed by adsorption separation
on cellulose. The radial and vertical distribution of (—) 7:3’: 4’-

trihydroxy-flavan-3 : 4-diol, (+)—catechin, gallic acid, (x)—fus- .

tin, fisetin and 2-benzyl-2-hydroxycoumaran-3-ones in the heart-
wood of S. quebracho-colorado has been estimated. The possible
role these compounds play in the biogenesis of tannins and the
interconversions of the compounds related to (—)—7: 3': 4-tri-
hydroxyflavan-3 : 4-diol are discussed. ‘

Condensed tannins. 9. Distribution of flavonoid compounds in the
heartwoods and barks of some interrelated wattles.

D. G. Roux, E. A. Maihs and E. Paulus (Leather Industries
Resea;'ch Institute, Rhodes University, Grahamstown, South
Africa). Biochem. J. 78, 834 (1961). 'The distribution of flavo-
noid compounds in the heartwoods and barks of four wattles
(Acacia spp.) has been studied. (—)-Fisetinidol, (+4-)-fustin
(4+)-7: 3’ : &-trihydroxyflavan-3 : 4-diol, fisetin and polymeric’
leucofisetinidin tannins are common components to the heartwoods
of A. mearnsii (A. mollissima : black wattle), A. decurrens (green
wattle), A. dealbata (silver wattie) and A. pycnantha (golden
wattle). The barks of A.mearnsii and A.decurrens contain
(=) -robinetinidol, (4)-catechin and (+)-gallocatechin; A. deal-
bata cox}tains these catechins together, with (—)-epicat’echin and
(.—)-epagallocatechin, and A. pycnantha contains these together
with .(—)-epicatec}ﬁn, (—)-epicatechin gallate (—) -epigallo-
catechin, (—)-epigallocatechin gallate and gallic a;cid The possi-
ble significance of the relative distribution of heartwc;od and bark
components to the taxonomy of these wattles is discussed.

MO

TESTING

Determination of lysine, arginine and histidine by high temperature

paper chromatography

S. M. Siballic & N. V. Radej, Anal. Chem. 33, 1223 (1961) . Basic
amino acids in casein hydrolysate were determined by first adsor-
bing them on cation exchange column in the ammonium form, then
eluting with 3N ammonium hydroxide solution and finally separa-
ting by horizontal paper chromatography. The separation was made
on filter paper bulfered with phosphate buffer of pH 68 with phenol
saturated with phosphate buffer at the same pH as the developing
medium at 40°C for 3 hours. The amino acids separated were loca-
ted with ninhydrin, the spots were cut out and eluted with a mix-
ture of ethanol and water; the absorbance at 570mp was read. The
standard curve was obtained by a parallel run with standard solu-

tion of the respective amino acids.
D. R.

Semimicro determination of total fatty acids and unsaponifiable
matter.

James H. Benedict (Ivorydale Technical Center, Procter and
Gamble Company, Cincinnati, Ohio), J. Am Oil Chemists’ Soc. 31,
415 (1960). A semimicro method for determining both total fatty
acids and unsaponifiable matter in fats, fatty acids, and soap is pre-
sented. The procedure involves saponification and recovery of the
total fatty acids (which includes the unsaponifiables), removal of
the fatty acids with anion exchange resins, and determination of the
unsaponifiable matter by weight.

The total fatty acid method was evaluated on seven samples
and showed a standard deviation from the mean of 0-21%. 'The un-
saponifiiable matter determination gives good reproducibility with
a standard deviation from® the mean of 0-06%. Since this ion ex-
change is a direct determination of the non-ionic components, the
results obtained from it should be more accurate and more nearly
the true values than the macroextraction method which is
empirical.

Quantitative gas chromatography of fatty derivatives. Relative
detector responses to C3-C,, saturated methyl esters.

J. V. Killheffer Jr. and Eric Jungermann, (Armour Industrial
Chemical Company, Chicago, Illinois), J. Am. Oil Chemists’ Soc.
37, 456 (1960). The relative response of a thermal conductivity cell,
in terms of peak area produced per mole of compound, has been
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determined for the fatty methyl esters caproate through myristate.

The values were found to be a linear function of molecular weight,

The absorption of ‘cationic surfactants by cellulosic materials, 1,

The uptake of cation and anion by a variety of substrates,

Frederick H. Sexsmith and Howard J. White, Jr. (Frick Chem.
Lab., Princeton Univ., Princeton, New Jersey and Textile Res.
Inst., Princeton, New Jersey), J. Colloid Sci. 14, 598 (1959). 'The
interaction between cationic surfactants and cellulosic fibers has
been studied. Most of the work involves cetyltrimethylammonium
bromide (CTAB) and four substrates: kiered cotton, a medium-
high-tenacity viscose rayon, a viscose rayon monofil, and oxycellu-
lose. Absorption isotherms for the cation and anion of the sur-
factant were measured and some attention was given to rates of
absorption and to the effects of temperature added electrolyte and
solubilized dyes. Two major absorption processes occur in the
concentration range studied: cation exchange and ion-pair absorp-
tion. The cation exchange is dependent on the exchange capacity
of the substrate. 'The ion-pair absorption begins to become import-
ant in the vicinity of the critical micelle concentration of the surfact-
ant and also seems to depend on the cation-exchange capacity of
the substrate. If the ion-pair absorption is assumed to consist of a
clustering of ions on exchanged long-chain cations, the results for all
but very high ionic strengths can be explained. In the presence of

large amounts of added electrolyte an additional jon-pair absorption
seems to occur.

The design of methods for testing the fastness to rubbing of light
leathers under various conditions. ‘

D. Grimwade and S. Wolstenholme, J. Soc. Leather Trades’
Chemists, 45, 276 (1961). The development of the Society’s
Official Methods for measuring the fastness of light leathers to dry
rubbing, to wet rubbing and to rulbing when wetted from the back
with organic solvents is described. Attention is drawn to the work
of the International Fastness Tests Commission with the Crock-
meter and a comparison of the Crockmeter with the S.ATR.A.
machine accepted by the Society is given in detail. Many other
relevant experimental results are recorded.

An examination of the rub test for the determination of the fastness
of leather finishes

A. W. Landmann, R. G. Mitton and F. R, Morgan, J. Soc.
Leather Trades’ Chemists, 45, 291 (1961). An account is given of
the work carried out at the B.L.M.R.A. Laboratories which led to
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i for the i he reproducibility of the test for
' stions for the improvement of t !
f'zlg)ngStness and which were included in the S.L.T.C. official method.

The design of a method for testing the fastness of coloured leathers
to marking off. |
C. F. Kirkpatrick, J. Soc. Leather Trades’ Chemists, 45, 318
(1961).. The adaptation of an earlier form of the test is described,
together with the experimental results obtained.

Techniques in tissue metabolism. 5. Chopping and slicing tissue
samples. .

H. Mcllwain (Department of Biochemistry, Institu.te Of. Psy-
chiatrs;. (British Postgraduate Medical Federati.on, Um‘ver;;cyzclaé
London, Maudsley Hospital, London, S.E. 5)). 'Bzochem, J. 78,
(1961) | The tissue chopper previously descnbed' bas gndergc‘:ﬁe
development and has been further app1:1ed. Fo‘r slicing ‘;)msues,ttei
preparation and use of a simple guide is descr.xbefl. A ow cu er
is described for use with the guide when cutting tissue in
absence of added aqueous fluid.

Spot-line chromatography: A technique for studying interactions
between proteins and dyes.

A. G. Cairns-Smith (Department of Chemistrs'r, 'I"he Univer-
sity, Glasgow, W. 2) Biochem. J. 78, 449 §1961). Bmshng betw:ex;
proteins and other molecules can be studied by gllowmg. abipo o
protein to overtake a line of a second compon.ent ina suita e Su}I:-
porting medium. Binding may be shown by a distortion or loop in ‘; e
line. This effect has been used to screen a number o.f dyes hor
interaction with bovine serum albumin and ovalbumin. It az
been shown that under ideal conditions the area of the loop.forrile
by a given protein in a given line of dye should bfe proportiona t.o
the total weight of active protein in the spot. .Thls has been veri-
fied as being approximately true for the bovine serum élbumm-
Biebrich scarlet system, but with one important reservation. As
bovine serum albumin molecules move across filter paper,.tl‘u?xr
binding power for Biebrich scarlet falls _to a?bout lq% of the initial
value. 'This seems to be due to adsorptive interaction between‘the
protein and the paper. . .

A method for separating neutral amino acids from neutral
oligopeptides.

P. R. Carnegie (The Rowett Research Institute, 'Bucksburn,
Aberdeen, Scotland, and Ruakura Animal Research Station, Depart-

ment of Agriculture, Hamilton, New Zealand) Biochem. J. 78, 687
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(1961). Monocarboxylic monoamino acids have been separated
from their dipeptides on a column of anion-exchange resin eluted
with ammonium acetate buffer, pH 8:65. The peptides are retain-
ed on the resin and later eluted with acetic acid. A semi-quanti-
tative technique with two-dimensional chromatography-ionopho-
resis on filter paper was devised for assessing the results of these
separations. The presence of carbon dioxide interfered with the
separations and it is suggested that this was due to formation of
carbamino acids. The possible role of such compounds in the
biosynthesis of proteins is discussed. With juice expressed from
- ryegrass the procedure was useful for removing free amino acids

from peptide-like compounds of low molecular weight which it was
desired to study in greater detail. ’

A method for the chromatographic detection of penicillins and
related compounds and of penicillinase.

P.H. A. Sneathrand J. F' Collins (National Institute for Medical
Research, Mill Hill, London N.W. 1) Biochem. J. 79, 512 (1961).
A method is described for the chromatographic detection of penicil-

lins and related compounds and of penicillinase based on the
reaction of iodine with penicilloic acids. ‘

Chromategraphic methods for the study of amines from biological
material

K. Blau (Biochemistry Department, University of London
King’s College, Strand, London, W.C. 2). Biochem. J. 80, 193

(1961). A method has been developed for treating biological
fluids and extracts with ion-exchange resins to prepare a fraction

consisting predominantly of the amines. The - resolution of this

fraction has been obtained by the use of buffered columns of a
weakly acidic ion-exchange resin. Amines separated in this way
have been isolated as their hydrochlorides by a chromatographic
desalting technique, and identified by paper chromatography and
paper electrophoresis. 'The scope of these methods is illustrated
with reference to the analysis of amines in urine, and figures are

presented for the excretion of piperidine, dimethylamine and
methylamine, both normally and after fasting.

THEORIES

Formation of labelled amino acids by exchange transamination.
R. G. Hiller and D. A. Walker

sity of London, London E. 1) Bioc

presence of phosphoenolypruvate,

(Queen Mary College, Univer-
hem, J. 78, 56 (1961). In the
L-aspartate and an extract of
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Kalanchoe crenata, 4CO; has been introduced into the B-carboxyl

group of L-aspartate. The reaction is attributed to an initial

i hoenolpyruvate to yield oxaloacetate
(f::rllgcv)\}r‘g;f;ozn e:)(fchalx)l};?gansam?gation in which aspartate functions
as the amino donor. The rate of accumulatiqn of 1“C.m a}sparﬁgtﬁ
has been compared with that of the corresponding reactlon,' 1ntyv ic
the initial carboxylation is followed by a normal transamm}a: ion 1:;
which glutamate serves as the amino donor, and ha§ befen sbo:vr;e °
be more rapid. The rate of the normal transamlpatxixlz 1;e ;vthe
glutamate and oxaloacetate has been compared with 1at :te e
exchange transamination between glutama‘tt.e and ?c-oiog ; a a Tlte
reactions catalysed by an enzyme from chmus nuto.c oge rx.'f\. e
results have bebn discussed in relation to their bearing o v
4CO,-feeding experiments.

Some studies on the occurrence of sialic acid in human cartilage,

A. J. Anderson (Department of Pathology, Institute of Ortho-
paedics, Royal National Orthopaedic Hospxta'l,‘ ' .Stann.nor;:,
Middlesex) Biochem. J. 78, 399 (1961). Thg 'spec1‘nc1‘t1es of the
diphenylamine and resorcinol reactions for s:1a11c acid in the pre-
sence of protein and acid mucopolysaccharide components wexl*e
investigated, and the violet and blue chromoglens absorb?r‘lg stron%1 y
at 525 mp and 575 myp respectively were .tound specific 'for this
compound. Disintegration of human cartilage. was carried c{u;
mechanically at —196° and the amounts of \.zvater-soliub'le m'atena
extractable at three pH values were determined. 'Slahc‘ ac1d-c?n-
taining components were present in these frac’Flons, increasing
amounts of which could be extracted from cartilage as t‘h.e pH
was increased. Three fractions were extracted from the disinteg-
rated cartilage; a major fraction at pH 10-6 and ftw.o smaner frac-
tions at pH 11'6. Analysis for protein, sulphate, sialic acid, hexosa-
mine and total non-nitrogenous hexoses accounte;l. for §5% by
weight of the total solids. No sulphur-containing amino acids “{ere
detected. Sialic acid was detected in certain mucopolysacclfamde-
peptide complexes. The difficulties attending‘ the separation of
protein from acid mucopolysaccharide pr.epara}tlons were found to
apply equally to the removal of the sialic acid-containing compo-
nents. The significance of this is discussed.

The chemistry of connective tissues. 6. The constitution of the
chondroitin sulphate-protein complex in cartilage.

S. M. Partridge, H. F. Davis and G. S. Adair (Low Tempera-
rature Research Station, Downing Street, Cambridge) Biochem. J.
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79, 15 (1961). The polysaccharide chain weight (Chn), estimated
by measuring the reducing power of the terminal residue, was
compared with the osmotic molecular weight (Mn) for chondroitin
sulphate-protein complexes extracted from bovine hyaline carti-
lage. Water extracts prepared from fresh cartilage slices in a high-
speed homogenizer yielded a chondroitin sulphate-protein complex
containing approx. 75% of chondroitin sulphate having Mn
1-5 X 10¢ and Cn 50 X 103. Thus the ‘osmotic molecule’ con-
tained 20 — 100 chondroitin sulphate chains terminating in reducing
residues. Removal of protein by digestion with papain decreased
Mn to 28 X 10° = 2000 and Cn remained unchanged. The result
indicates that the chondroitin sulphate chains in the complex are
linked together by protein and that the reducing terminals of a
proportion of the chondroitin sulphate chains freed by papain are
masked. When the native complex was treated with ovine hyaluro-
nidase and the chondroitin sulphate chain fragments were removed
by ultrafiltration, the chondroitin sulphate content of the remaining
core was decreased to about 30% and Cn was 7730. 'The protein-
rich core had Mn 170 X 103, showi_ng the presence of 23 chondroitin
sulphate chains of decreased length. The complex had approxi-
mately the same reducing power before as after treatment with
hyaluronidase and ultrafiltration, thus showing that each chondroitin
sulphate chain is attached to protein at one point only. It is con-
cluded that the complex may exist in solution as a macromolecule of
Mn 1-5 X 108 or an aggregate of smaller molecular units of Mn at
least 750 XX 10°. 'The units contain at least 23 chondroitin sulphate
chain of Cn 28 X 103. These are connected to a protein core by a
single linkage which does not involve the terminal reducing residue.

The metabolism.of protocatechuic acid by a vibrio.

R. B. Cain (Department of Biochemistry, University of Leeds)
Biochem. J. 79, 298 (1961). Protocatechuic acid is oxidized by
erude extracts of Vibrio Ol to B-oxoadipic acid; partially purified
extracts yield stoichiometric amounts of P-carboxymuconic acid.
Heat-treated extracts of the vibrio accumulate a lactone from either
protocatechuic acid or f-carboxymuconic acid. The lactone has
been isolated and identified as (4)-4-hydroxyhex-2-enedioic
1->4-lactone  ((+)-muconolactone). Enzymic synthesis  of
(+)-muconolactone from B-carboxymuconic acid is accompanied
by loss of carbon dioxide. Neither cis-cis-muconic acid nor
B-carboxymuconolactone is attacked by vibrio extracts grown with
p-hydroxybenzoic acid as carbon source, so the lactonization and
decarboxylation appear to occur simultaneously. Some properties
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of-the lactonizing and delactonizing enzymes are described and com-
pared with similar enzymes from other micro-organisms. In parti-
cular, a metal requirement and sulphydryl groups are associated with
the lactonizing enzyme of Vibrio, the amount of which in cells is
markedly increased by growth on p-hydroxybenzoic acid. The
significance of symmetric and asymmetric lactones is discussed in
relation to new and distinct modes of aromatic ring fission.

The composition of collagen from subcellular fractions of guinea-pig
granuloma tissue,

J E.Eastoe (Department of Dental Science, Royal College of
Surgeons of England, London W.C. 2) Biochem. J. 79, 648 (1961).
The amino acid composition of subcellular fractions of collagen,
obtained by differential centrifuging of homogenized guinea-pig
granuloma and purified by extraction with 0-2M-sodium chloride
solution, has been determined by using a semi-micro modification
of the ion-exchange chromatographic method of Moore and Stein.
The collagens from the nuclear and mitochondrial fractions were
closely similar in composition to both insoluble collagen from ox
bone and neutral-salt-soluble collagen from rabbit skin. These
fractions had been shown by electron microscopy to be heterogene-
ous and to contain both striated and plain fibres. Collagen from
the relatively homogeneous microsomal fraction had the same
overall amino acid pattern as insoluble collagen but with quantita-
tive differences, suggesting the presence of 15-20% of protein impuri-
ties. It is suggested that the non-fibrillar collagen, synthesized in
the microsomes and which is almost completely soluble in 02
M-sodium chloride solution, is similar to and possibly identical with
the fibrils of insoluble collagen as regards amino acid. composition.

Aromatic biosynthesis in higher plants. 1. Preparation and pro-
perties of dehydroshikimic reductase,

Doris Balinsky and D. D. Davies (Botany Department, Univer-
sity of London King’s College, London) Biochem. J. 80, 292 (1961).
A triphosphopyridine nucleotide-linked enzyme catalysing the inter-
conversion of dehydroshikimic acid and shikimic acid was extracted
and purified from etiolated epicotyls of pea seedlings. An overall
purification of 78-fold was obtained. The pH optimum for the
oxidation of shikimic acid was found to be 10:0. 'The Michaelis
constant for shikimic acid at pH 90 was 0:19-0:28 mM. The
Michaelis constant for triphosphopyridine nucleotide at pH 90 was
7 uM. The purifie enzyme preparation appeared to have no multi-
valent-ion requirement. The enzyme was inhibited by ptchloro- -
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mercuribenzoate ‘with reversal of inhibition by cysteine. Iodoace-
tate was slightly inhibitory.

Occurrence of pyrrole-2-carboxylic acid in hide hydrolysates and
its bearing on the determination of hydroxyproline.

C. Deasy (Tanners’ Council Research Laboratory, University
of Cincinnati, Cincinnati 21, Ohio) J. Am. Leather Chemists’ Assoc.
56, 357 (1961). Pyrrole-2-carboxylic acid was found in hydroly-
sates of a steer-hide corium collagen preparation by paper chromato-
graphic methods. It is probably formed by decomposition of a
sialic acid of the hide during the acid hydrolysis. Since pyrrole-2-
carboxylic acid reacts with p-dimethylaminobenzaldehyde to give a
coloured product that absorbs at 560 my, it will contribute to the

apparent amount of “hydroxyproline” found by the Neuman-Logan’

method of analysis. However, the small amount present in hide
hydrolysates will not increase the apparent hydroxyproline content
significantly: in samples with relatively high sialic acid and rela-
tively low hydroxyproline contents, it might, however, become a
significant factor.

. BY-PRODUCTS
Amide nitrogen content of gelatins.*

J. E. Eastoe, Joan E. Long and Alice L.D. Willan (The British
Gelatine and Glue Research Association, 2A Dalmeny Avenue,
London, N. 7) Biochem. J. 78, 51 (1961). A rapid and convenient
method for the determination of amide nitrogen in gelatin, based
on preliminary hydrolysis with 2N hydrochloric acid, is described.
No significant decomposition, resulting in release of non-amide
ammonia, occurs during the distillation stage. Errors resulting
from the distillation of carbon dioxide have been decreased to a low
level. 'The method of hydrolysis gives results very close to those
obtained with 12N hydrochloric acid at 37°. The amide contents
of a series of deionized gelatins, ranging from pI .4*80 to 94, are
related to their isoionic points by a curve of similar shape to the
titration curve. Certain gelatins and glues that show evidence of
containing polysaccharide impurities give rise to larger quantities

of ammonia on hydrolysis than would be expected from their
isoionic points.

The leaf protease of Trifolium repens.

C J. Brady (Commonwealth Scientific and Industrial Research
Organisation, Fodder Conservation Section, Highett, Victoria,
‘Australia) Biochem. J. 78, 631' (1961). Nitrogen catabolism in sap

us

expressed from leaves of Trifolium repens has befen studied, ar%d
the use of the increment in «-amino content as an index o? p‘rote'm
hydrolysis in the leaves is discussed. A considerable variation in
the rate of release of «-amino nitrogen in different samples of sap
was found. A fraction showing about five times the protea}se a(.:t1-
vity of fresh sap has been prepared by removal of relatively inactive
protein. Some characteristics of the hydrolysis of er}dogenous
protein and gelatin by the crude enzyme, and of gelatin by the
concentrated enzyme, were examined. With endoger}ous s.ubstrate,
peptides accumulated briefly in the medium, then 'rapldly disappear-
ed. With relatively high concentrations of gelatin substrate there
was a marked accumulation of peptides in the medium. The protease
showed a broad pH optimum of 5-9-6'3; no activity could be
detected at values lower than pH 4-0. The crude enzyme was
rapidly inactivated at pH values below 50, but stability was not
affected by pH values between 50 and 7'0. In the concentra?ed
condition the enzyme was much more stable on storage. Reducing
agents enhanced activity on endogenogs substrate but not on
gelatin. Chelating agents and heavy-metal ions were the most
active of a number of possible inhibitors examined.

Purification of latent phenolase from broad-bean (Vicia faba)
leaves.

J. Leggett Bailey (The Rowett Research Institute, Bucksburn,
Aberdeen) Biochem. J. 79, 514 (1961). Latent phenolase from
broad-bean leaves may be removed from pigments and the major
protein components of the leaf juice in one operation by gradient
elution from a column of diethylaminoethylcellulose. Rechroma-
tography of the enzyme on the same adsorbent yields a preparation
of high catecholase activity in 907 overall yield. Unlike other
known active phenolases the enzyme released from a broad-bean
leaf ‘extract by Teepol is adsorbed strongly on diethylamino-
ethylcellulose.

e
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NOTES AND NEWS
New Sheepskin Grain by Hoyt and Worthen

Hoyt and Worthen Tanning Corp., Haverhill, Mass. has develop-
ed a new leather that, according to a company spokesman, is the
answer for cushion covered innersoles. 'This new leather is a back-
ed sheepskin grain, aniline finish leather.

The manufacturer states that when wrapped around cushion
covered insoles and cemented it roughs easily and evenly to make
a smooth foundation for the finished shoe.

Leather and Shoes: Feb. 4, 1961.

Cal-tan Research Patents Offal Emulsion

The U.S. Patent Office has issued a patent for the process of

converting tannery offal into a fat and protein emulsion to Cal-Tan
Research Products Corp. in Napa, Calif.

_The firm announced it is now ready to negotiate with interested
parties for the use of the Patented process.

Leather and Shoes: Feb. 11, 1961.

New Dryer Techniques are aired; Suede Kid
~ dried in 22-26 minutes

Automation in leather production is advancing but the skilled
tapner is needed more than ever. 'This view-point was emphasized
at the panel discussion which followed the March dinner of the
Delaware Valley Tanner’s Club in Philadelphia March 9. “New
Drying Methods” was the billed subject for the discussion, but

questions and answers often carried it beyond this to deal with a
complexity of technical problems.

Jack Aulson of the Aulson Tanning Machinery Co., and Vin-
cent Delack of the Allied Kid Co. were moderators, Aulson pointed

out there is a completely new concept of the machines needed for
modern leather production.
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Many questions asked about the new Roll-A-Flex drying
machine were answered by Aulson, Delack, and Miller of Seton
Leather. The need for such a machine became urgent about tyvo
years ago, it was reported. When finally completed on the drafting
boards it was found too massive for the Aulson Co. to‘ handle; so
actual production was delegated to the Morrison Machinery Co.

The actual machine is vertical and three stories high. It con«
sists of rollers, two conveyor belts or “blankets” and heated by tem-
perature controlled steam. The 60 1b. steam pressure gives a tem-
perature of 250 degrees. 'This may be adjusted up or down by Ijegl.}-
lating the steam pressure. As leather is passed over the dryer it
is stretched and flexed.

Delack reported that glazed and suede kid leather are dried.on
the machine in operation at Allied Kid in 22-26 minutes, sav1r}g
hours of time on older drying methods. 'The machine has beefl in
operation there since September. Much better resul.ts are obta}med
if it is kept in continuous 24 hour operation, he said. Only .11"1de-
finite answers could be given as to the cost of the dryer. On estimate
given was that production cost could be reduced by 4c a foot and
an annual saving of $96,000 is possible with one machine,

In answer to questions regarding its use with side leather, the
5 to 7 ounce weights have been dried at the rate .of two fee.t per
minute with a potential of 10 feet per minute possible by using a
wider belt of around 70 inches.

A continuous barrage of technical questions were asked regard-
ing potential production of the dryer. .Only two machines are now
in operation. The other one is at Endicott-Johnson. In answer to
questions on bleeding it was stated that blue dyed sz.1ede kid }.1as
been run through the machine followed by beige without having
any trouble with bleed or stain.

Leather and Shoes: March 18, 1961.

Hide Soak shorter with new chemical

More packs of green salted hides can be soaked in fewer paddles
or drums, thanks to a new chemical, Hide-Tergent, recently market-
ed by Sanford Chemical Co., of Chicago. A company spokesman
recently reported that tanners can now soak two packs of hides per
day in the same paddle or drum through the use of the new wetting
agent. o .




4

This soaking with the low foaming, high penetrating wetting
agent cuts soaking time to two to three hours. Hides can be fleshed
uniformly and readied for the unhairing and liming operations s'i‘lf'
process supplants the usual over-night cold water ?nterval T

ddSanford reports tanners using the new chemical now have more
paddles and drums for use in liming or bating. And the resultant

leathers have a fin . > :
bellies. er, lower grain pattern with solid flanks and

IOOO'I;he chemical firm has found that 2% Ibs, of Hide-Tergent per
0 1bs. of green salted hides at soaking temperatures between

75°-85°F produces id . ;
gallon drulzns. es ideal results. Hide-Tergent is available in 55

. 7513;c<f)mnz1§r;c(l)ed protcedures: Wash 3,000 1bs. of green salted hides
! or 2U-30 minutes. Then soak stock at 82-85°F. Add i
(;1c.1e, 0-1%. Add 7% lbs. Hide-Tergent. Mill paddle or. drum ff: IZSIO
minutes. Soak 60 minutes Run paddle or wheel 45 minutes. Wash

at 82-85° for 30 minutes. Pull and .
for liming and unhairing, green flesh. Hides are now ready

Leather and Shoes: March 18, 1961.

‘New Leather Product added by William Amer

An unique product has been
. _ added to leather styling—it is full
¢hrome-tanned leather in which the original raw hifie 1gs I;nliir:,d

in predetermined areas to form unu i

: : sual designs after whi i
with special treatment, is carried throu ; o h the sk
ehrome-tanning through colouring,

o ;‘ht; Sa\f;?nt grarz:l to Dr. Frank W. Panepinto, Technical Direc-
includes not onliglm ir Company to whom he assigns the patent,
famous for its Ky goz;?' . ~and' kangaroo, in which this company is
ing-animals wh :;:g lid and King Kangaroo, but also all hairbear-
tic fur-beari ether they be calf, cow, horse, sheep, etc. or the exo-
T ean;lg animals such as sable, ermine, persian lamb etc.

handbaeg Spli;)elltalscthtl;aderr.xarked..Furbello lends itself to use in shoes,
nationis f’ hai » nats, trim ete. in a variety of exciting colour combi-

of hair and leather; for example there is black hair with the

leather in yellow, green, bl
llow, , blue, black etc. i i ir wi
the leather in black, brown, red, tan Zn?lr stcl)1 e:z 's white hair with

gh the usual stages for

The product lends itself als
¢ 0 to unique advertising si
message may bg vqiutl'med in the original hair of thés?nginiﬁce e

Leather Manufacturer: April, 1961.
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Italian trend travels in new Leathers

As far as shoes are concerned leather usage in Italy is—and will
be—undergoing some interesting changes.

A roving eye reports several new trends from Bologna and
Parabiaga shoe makers which will be evident in the winter collec-
tions this year.

First, suede is regaining popularity, but is always to be seen
in company with textures such as matt-calf or reptile; this re-
emergence of suede reflects a widening use of two-texture combi-
nation on all types of shoes.

Pearlised leathers are losing their popularity, while patent con-
tinues as a firm favourite, often in a golden-beige.

Shrunken grain leathers are the new sensation for men’s shoes.

A prevalence has been seen of matt-finish leathers and novetly
finishes of matt-calf includes shadow-stripes and wood-grain effects.

Leather Trades Review: May 3, 1961.

Export of Goatskins from Calcutta during Feb. 1961,

During the month of February, 1961 approx. 1,984,000 pieces
Indian goatskins were exported from Calcutta (compared with about
1,772,000 for the same period last year). Actual quantities were:

Dry-salted: —about 1,786,000—to the U.K. about 42,000, to the
Continent about 1,694,000, to the U.S.A. about 50,000,

Wet-salted: —about 192,000——td the U. K. about 13,000, to the
Continent about 119,000, to the U.S.A. 60,000

Kidskins: —about 6,000—to the Continent. 4 ,

Of the overall total about 1,598,000 pieces were dispatched to

Eastern European countries.
Leather Trades Review: May 3, 1961

Export of Goatskins from Calcutta during March, 1961.

During the month of March 1961 approximately 1,124,000 pieces
Indian goatskins were exported from Calcutta (compared with
about 1,015,000 for the same period last year).

Dry-salted: —about 933,000: to UK. 27,000; to Continent
896,000; to U.S.A. 10,000.

Wet-salted: —about 167,000: to UXK. 14,000; to Continent

113,000; to U.S.A. 40,000
Leather Trades Review: May 10, 1961,
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.West German Leather Industry

Output in the leather industry as a whole totalled 5872 tons
in February (provisional) against 6,209 tons (revised) in January,
and in the first two months 12,081 tons (provisional) against 11,340
tons in the corresponding period of 1960.

Leather shoe imports in 1960 totalled 7,157 tons worth
155,424,000 marks (provisional). December imports amounted to
524 tons, worth 10,028,000 marks. Shoe imports in January of this

year totalled 529 tons worth 11,913,000 marks (provisional),
Leather Trades Review: May 10, 1961.

Thixotropic Adhesive

Adhesive and Allied Products Ltd. (UK.) have developed a
new type of sole cement ‘in which the normal properties of their well
tried 3-D No. 472 are enhanced by the introduction of a thixotropic
agent designed to allow the cement to flow as a normal solution

when brushed or pumped and to remain in place, retaining its shape"

and form, as soon as the applying force is removed. This is 3-D

Cement No. 4724, said to be the first Neoprene sole cement with
thixotropic properties.

Australasian Leather and Footwear Review: May, 1961.

Bteatheable Polymeric Footwear Material

Du Pont’s new breatheable polymeric footwear material suit-
able for shoe, uppers, under development for the past 10 years, is
expected to go into pilot production next autumn in the U.S. -

Full scale production .cannot be expectéed in the normal two
year period needed to build a multi-million dollar plant because

entirely new manufacturing equipment had to be designed for the
shoe upper material.

William E. Kreuer, a divisional director of sales for Du Pont,
has said that the material was still in the hands of the research de-
partment and would not be put on the market until the company

was certain that its market acceptance was assured and other pro-
blems overcome,

Du Pont apparently is leaving nothing to chance, for according
to Mr. Kreuer costly market research on all levels is being conduc-
ted, including consumer buying habits, service testing, retailer stus
diesand panel testing, - . ' '
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Du Pont expects the new upper material to compete with con-
ventional leather materials but, as some solace to tanners, Dy Pont
considers there will be always be a substantial market for estab-
lished present-day products.

Du Pont’s product development programme included more than

20 large, medium and small shoe manufacturers. This number would

be expanded as the new material was tested in different types of
footwear. . '

Australasian Leather and Footwear Review: May 1961.

Spruce Bark—A Source of New Materials

Spruce bark, which up to now has been a waste product of the
pulp and paper industry, shows promise of becoming a useful source
of tanning materials.

Work presently being conducted at Ontario Research Founda-

-tion, Toronto, has shown that an extract from spruce bark can be

used to replace the conventional vegetable tanning agents, such as
Wattle or Quebracho, or mixed with them to produce better leathers.

One trial, involving 300 square feet of material, produced a
leather which, in the opinion of skilled industrial tanners, had: a
superior “break” to leather retanned with conventional materials.
(“Break” is a trade term referring to the wrinkling effect caused
by bending the leather.) Another trial has indicated that the spruce
bark extract can be mixed with conventional tanning agenfs with
favourable results.

* At present, Ontario Research Foundation is investigating a new
process which uses the dried extract for tanning leathers. If success-
ful, this method will have a great impact on the industry: the t.an-
ning time will be reduced to approximately 1/10 of present. re:qulre'-
ments, the wastage of tanning agent would be virtually eliminated,
‘and the effluent from the tanning factory—always a headache to
tanners and local water pollution authorities—will be consider-
ably reduced. |

Conventional vegetable tanning agents have to be imported
from either South America or South Afri_ca. In 19.58, Canada im-
ported about $1,130,000 of vegetable tanning materials f0_r the lea-
ther industry alone. In the same year, US imports for this purpose
probably amounted to over $11 million. Since it is e.xpected. that the
spruce bark extract will be priced competitively with the imported

258



vegetable tannins, this research project may result in a complete
new industry for Canada.

Spruce bark from the pulp and paper industries is presently
burned or stockpiled. Hence, the price of the extract is kept low
because of the low cost of the starting material. Ontario Research
Foundation scientists have calculated that one ton of bark will
yield over 500 pounds of extract, '

The research has been under the direction of W, C. Henry
director of the Foundation’s Department of Bio-chemistry, and has,

been supported in part by the Defence Research of
thy -
ment of National Defence (Canada). e Depart

Leather Manufacturer; June 1961,

Brining before fleshing

| Mr. Lee Lyons, hide man from Kansas City, put forth at the
final spring meeting of the Tanners Production Club of Canada
the following reasons for brining before fleshing: 1. To preserve:
the raw hide until it can be handled by the fleshing machine, 2
A 10% Brine Solution is used and restrengthened several tim'es a;
day. Constant salometer readings are taken. 3. The bacterial
Count of Brine Solution is carefully checked. 4. Fungicides are
incorporated, being sprayed on the flesh and hair side of the hide
immediately after fleshing. 5. Temperature of Brine Solution
65°F. 6. Hides are in Brine Solution 18-24 hours. 7. In the final
trim there is about 21%2% loss due to removal of non-leather mak-
ing parts. 8. Hides are sorted and selected at the fleshing machine.

Leather Manufacturer: June, 1961.

World Cattle Esﬁmates

' The world cattle and buffalo population i i i
. pulation in 1961 is estimated at
1,011,000,000 head, 5,000,000 more than the previous year and
100,000,000 over the 1951-1955 average. 'This represents an increase

of about 11 per cent during an 8 : ..
-year riod d
than the U.S. total. period and is slightly more

R D.gspi.te this general increase, numbers decreased 1% in North
_Amerlca, as well as in Asia. 'The slight decrease in North America
is generally attributed to a sharp decline in numbers in Cuba

where, it is reported, there have been widespread changes in farm -

ownership ....large ranches having been taken over by collective
organizations, .
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Numbers increased, however, by 3 per cent in South America
and Oceania, 2% in Eastern Europe, Western Europe, and the
U.SSR., and 1% in Africa.

Cattle numbers continue to rise sharply in South America,
particularly in Argentina. Five countries—United States, India,
U.S.S.R. Brazil, Communist China—each have 60,000,000 or more
head of cattle. Argentina is sixth largest with 46,000,000 head. Pakis-
tan, Mexico, Ethiopia (including Eritrea) and France have numbers
ranging from 30,000,000 to 19,000,000. Ireland was the only major
country in Western Europe where cattle numbers decreased in
1960 after increasing steadily for several years. The slight drop in
numbers in Ireland was due to the vigorous tuberculosis eradica-
tion programme and large export of beef and cattle.

Leather Manufacturer : June, 1961.

Wattle Research leads to varnish discovery

The Paint Industries Research Institute of Durban, South
Africa, has produced a high quality varnish from wattle extract, it
is disclosed.

Tests are being completed, but indications are the varnish can
be produced at competitive prices. If results are favourable, the
process will be offered free of charge to all paint manufacturers in
South Africa so long as South African wattle is used.

The discovery is the result of three and a half years study. The
study came as wattle growers and processors seek more outlets for
wattle extract and bark sales. Sales in 1959 were $17:3 million
dollars, and in 1960 down to $11-2 million, due to competition from
quebracho from Argentina, and decreasing demands for leather.

Crants have been made to laboratories in Great Britain for
study of foam plastics from wattle and for production of chemicals
to add to bad water to induce suspended material to settle out.

Leather and Shoes : June 10, 1960.

Hide Unhairing Enzyme, Keratinase, discovered as
economical effective

Rutgers University this week announced the discovery of kera-
tinase, a new proteolytic enzyme which removes natural hair from
hides and produces a better quality of leather.
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The amount of enzyme required to dehair hides is not. sufficient
to cause apprecxable dlgestlon of the_ hair itself which is recoverable:
as a by-product used in the makmg of felt. The site of action of the
enzyme in dehairing is at the base of hair shaft which is partxcularly
sensitive to the enzyme.-

The keratinase is produced by a strain of the micro-organism,
Streptomyces fradiae. Other strains of this organism produce the
antibiotic, neomycin. ‘

Keratinase appears to be the first which is economically feasible
for hair removal. 'The prithary advantage of keratinase is that it
does not affect the hide in the process of removing the air. This
means not only upgrading the quality of finished leather, but also
better utilization of lower grade hides and skins, In addition, it also
eliminates the tremendous waste-disposal problem involved with the
use of lime and sulfide.

Leather and Shoes: June 10, 1961.

Review of India’s Export Trade in Raw dees and Skms

Hldes and skins are avallable from almost every country in
the world but the demand for meat sometimes determines the
quantity of supply of hides and skins. The principal commercial
varieties of hides and skins are obtained from cattle, sheep and
goats. The biggest exporters of hides and sklné in the world are
Argentina and U.S.A. In 1958 Argentina’s share in the total quantity
of exports of hides and skins from all principal exporting countries
was 25% and the share of U.S.A. was 23%. The share of the Com-
monwealth Countries was 31%. Australia was the biggest Common-
wealth, exporter followed by New Zealand, Union: of South Africa
and Canada. Pakistan, East Africa-and India were also 'substan-

tial exporters but their shares were smaller than those of the coun- -

tries of European Economic Community excepting Ttaly. 'The
EX.C. countries are also major importers of hides and skins, their
total imports in 1958 constituting about 48% of total world exports
in that year. These- countries unport mostly ‘cattle hides, sheep
and lamb skins. .

" Production in 1951 ih India was estimated at 15:9 million 'pie'ces_v
of cattle hides, 52 million of buffalo hides, 21:3 million of goat

skins and 15-5 million of sheep skins. Thus goat skins are the hajor
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variety available for export from India. In 1958 India contributed
some 1-5% to total exports of hides and skins from all countries.
The total quantity of exports of hides and skins (except fur skins)
from India increased by 9% in 1959 over 1958. Total exports in
1960 declined by 6% as compared to 1959. The value fetched by

- raw hides and skins (except fur skins) in 1960 declined to Rs. 101

crores for 12:2 million kgs. from the previous year’s level of
Rs. 10°7 crores for 13-1 million kgs. In 1958 the value obfained
was Rs. 7-2 crores for 12 million kgs. USSR is the biggest importer
of hides and skins from India. Shipments to that country increased
appreciably to 6'1 million kgs. valued at Rs. 55 crores in 1959 and
6'3 million kgs. valued at Rs. 52 crores in 1960 from 3-7 million
kgs. valued at Rs. 27 crores in 1858. The second biggest purchaser
bas been U.S.A. although her offtake declined from 5 million kgs.
valued at Rs. 2-17 lakhs in 1958 to 36 million kgs. valued
at Rs. 227 lakhs in 1959, 29 kgs. valued at RBs. 1:94 lakhs in
1960. In 1959, supply from India accounted for 8% of the total
value of imports of hides and skins into U.S.A. Exports to Czechos-
lovakia steadily rose from 457 thousand kgs. valued at Rs. 43 lakhs
in 1958 to 559 thousand kgs. valued at Rs. 56 lakhs in 1959 and 612
thousand kgs. valued at Rs. 82 lakhs in 1960. Exports to West
Germany increased by 9% in quantity to 609 thousand kgs. and
by 25% in value to Rs. 50 lakhs in 1959 as compared to 1958. In
1959 supplies from India represented 0:4% of the total quantity and
0:9% of the total value of hides and skins imported into West
Germany. In 1960 the quantity of exports to Western Germany
declined by 4% and value by 8% as compared to 1959. Ship-
ments to Italy also declined in 1960. Compared to 711 thousand
kgs. valued at Rs. 40 lakhs in 1958 and 762 thousand kgs. valued
at Rs. 44 lakhs in 1959, the quantity came down to 423 thousand
kgs. and valued to Rs. 23 lakhs in 1960. Exports to UK. gradually
declined from 813 thousand kgs. (Rs. 54 lakhs) in 1958 to 355
thousand kgs. (Rs. 38 .lakhs) in 1959 and to 329 thousand kgs
{Rs. 24 lakhs) in 1960.

Leathers: Sept-Oct., 1961.

C.LR.I1. NEWS

‘Dr. Y: Nayudamma toured Madhya Pradesh from 13-11-61 to
25-11-61 to survey the tanneries and find out the potentiality for
.the development of the leather industry of the state.
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Prof. Chandrasekhar visits C.L.R.L

Dr. S. Chandrasekhar, Professor of Astrophysics, Yerkes
Observatory, University of Chicago, accompanied by Mrs. Chandra-
sekhar, visited the Institute on December 10, 1961, He was taken
round the tannery and the various laboratories of the Institute
by Dr. Y. Nayudamma, Director, CL.R.I. Addressing the staff of
the Institute, Prof. Chandrasekhar expressed appreciation of the

work being carried out at the Institute and wished them all
sucecess.

Prof. Chandrasekhar came down to India for a four months
stay at the invitation of the Council of Scientific and Industrial
Research, India. During his stay in India, he visited several
national laboratories, research institutes and research laboratories
and observatories. At Madras his programme included a series of
six lectures on “Stability Problems in Hydrodynamics and Hydro-
magnetics” at the Department of Physics, University of Madras,
two popular lectures “Physics and Astronomy” and “Cosmic
Magnetic Fields” at the Presidency College, and a lecture on
“Notion of Adjointness in Mathematical Equations” at the Rama-
nujan Institute. Dr. Chandrasekhar was conferred the Degree of
Science of the Mysore University and was awarded the Ramanujan
Gold Medel by the National Institute of Sciences, India.

Dr. Chandrasekhar has accepted the visiting professorship ot
the Institute of Mathematical Sciences, Madras, sponsored by the
State Government, to be inaugurated by him on January 3, 1962.

Dr. Chandrasekhar was born in Lahore on October 19, 1910;
his father was the late Mr. C. S. Aiyer and his uncle is the
Nobel Laureate, Dr. C. V. Raman. Dr. Chandrasekhar took his
M.A. from Presidency College, Madras, in 1930. He attended
Trinity College, Cambridge, as a Government of India scholar in
theoretical physics, and then as a research fellow; he got his
Ph.D. in 1939 and followed it up with a D.Sc. in 1942, He became
a Research Associate in the Yerkes Observatory, University of
Chicago in 1937. Having served as Assistant Professor and
Associate Professor in the same Observatory, he became a
Professor in 1944, a Distinguished Service Professor in 1947 and
later became the Morton .D. Hull Distinguished Service Professor
in 1952. In 1944 he was made a Fellow of the Royal Society of
London; he is a member of -several other distinguished scientific
bodies. He is the recipient of the .Bruece medal of the Astronomi-
cal Society, Pacific, Gold medal.of the Royal Astronomicsl Beciety,
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T.ondon and the Rumford medal. He is the author of “An Intro-
duction to the Study of Stellar Structure”; “Principles of Stellar
D ics”; “Hydromagnetic and Hydrodynamic Stability”,

As a Distinguished Service Professor at the University of
Chicago, he is not affiliated with any particular Department, even
though his principal interests have always centred on theoretical
astronomy. At the present time, he gives lectures in the Depart-
ments of Astronomy, Physics and Mathematics; guides students for
the Ph.D. Degree. He has also been in charge of a laboratory in
which experiments on the flow of liquids in the presence of
magnetic fields are being carried out. At the present time, his
interests seem to be shifting to problems in Relativity and
Cosmology. .

Prof. S. Chandrasekhar and Mr. Ritchie Calder (centre),

Mrs. Chandrasekhar being the noted science writer who
taken round the Institute by visited the Institute on
Dr. Y. Nayudamma. 25-11-1961.

>
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For outstanding results
in Leather Processmg

Dr. E. C. Batesmith, of the Low Temperature Research ROHM & HAAs

Station, Cambridge, who visited the Institute 27-11-
addressing the staff. on 1961 COMPANY (U.S.A;)
and
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