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EFFECT OF SALTS AND SULPHONYL CHLORIDE
IN FORMALDEHYDE TANNAGE*

BY

Y. NAYUDAMMA, K. S. JAYARAMAN & D. RAMASWAMY

Central Leather Research Institute, Madras

SUMMARY

It has been shown earlier that the addition of salts affected the
fixation of formaldehyde by the protein and that this effect would
depend on the nature of the cation and/or the anion of the salt.
Further work in this direction has shown that the ammonium salts
increase the fixation of formaldehyde as contrasted to other inorganie
salts; the effect of charge or oxidation reduction system as obtained
in the addition of ferrous and ferric sulphate on the fixation of
formaldehyde by the protein is negligible; the increase in the number
of carboxyl groups and the aromatic nature have a slight adverse
effect on the fixation of formaldehyde; the R group attached to
the carboxyl ion has a specific effect as demonstrated in the case of
amino-acetic, chloroacetic, acetic, fumaric, malonic, maleic, succinic,
salicylic, sulphosalicylic salts; cis-and trans-configuration have an
important role on the fixation of formaldehyde, cis salt giving a
pronounced fixation of formaldehyde as contrasted to the trans
system. The pretreatment of the protein with sulphonyl chloride
activates and fixes approximately double the quantity of formaldehyde
as compared to the protein at all pH ranges from 4 to 10. This
abnormal increase is attributed to the ready reactivity of the
sulphonamides formed with acid amide groups at low pH values and
with amino and guanidino groups at higher pH values.

Introduction

In an earlier work,! it was shown that the presence of salts
affected the fixation of formaldehyde and shrinkage temperature
of the protein and that this effect was influenced by both the
cation and anion of the salt. A further study was made to
determine the specific effect of the cation, anion, carboxyl and
hydroxyl groups, aliphatic and aromatic nature, chain length and
unsaturation. The salts under study were ammonium chloride,

* A paper presented at the 6th Biennial Conference of TULCS held at
Munich during Sept. 7-12, 1959.
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ammonium sulphate and ammonium acetate, and ferrous sulphate
and ferric sulphate, and sodium salts of acetic, chloroacetic, amino-
acetic, salicylic, sulphosalicylic, phenolsulphonic, oxalic, succinic,
fumaric, maleic and malonic acids. The results are reported in
Part I of this paper. :

A preliminary study has shown that the sulphonyl chloride
pretreatment of the protein increased the fixation of bound
formaldehyde. This result is unexpected. Systematic work has,
therefore, been conducted to study this reaction mechanism and
the results have been reported in Part II of this paper. o

Experimental
A known weight of dehydrated pelt (dehydrated with repeat-
ed changes of alcohol and acetone and air dried) was.thoroughly

wetted back with water and tanned with 50 ml. of 1% formaldehyde:

for every 10 g. of pelt, in the presence of salt using a concentra-
tion of 100 mg. equivalent of the salt per 100 gms. of the hide
substance. The pH of the system was adjusted to the desired
value and the material tanned for three days at the end of which
it was washed with three changes of water, previously adjusted
to a pH equal to that of tanning equilibrium, air dried, ground
and analysed for hide substance and bound aldehyde.

In case of the sulphonyl chloride experiment, 10 gms. of hide
powder was soaked in distilled water for two hours and water
filtered off. The moist powder was further treated with 25%
Immergan for a period of three to four days at different pH values.
The. tanned samples were dried and the excess uncombined
Immergan was removed by extraction with acetone for six hours.
These samples were retanned with formaldehyde (1% solution
using 50 c.c. of the solution for every 10 gms of hide powder)
at the same pH of the pretanning. After attaining the equilibrium,
the samples were washed with distilled water, adjusted to the pH
-of the tannage. Samples were then air dried, ground and analysed
for hide substance, sulphur and bound aldehyde. A blank experi~
-ment" was conducted with hide powder, tanning straight with
formaldehyde under the conditions outlined above.

. The bound aldehyde was determined by the usual method of
hydrolysing the tanned material with sulphuric acid, distilling it
into sodium bisulphite -solution and determining the aldehyde
iodimetrically. Sulphur was determined by oxidation of the sam-
‘ple with a mixture of nitric and perchloric acids and precipitating
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as BaSO, and expressing as mg. of sulphur per 100 gms.»hi'dé
substance.

The isoelectric points were determined by electro-osmosis
using the leather as a diaphragm in a specially constructed electro-
osmotic cell. ’ '

Data and discussion
Part I. Effect of salts.

A. Effect of ammonium salts:
The data obtained are given in Table I below.

TABLE I

Fixation of formaldehyde in presence of ammonium salts.

Fixed HCHO
m. eqt./100 g. of H.S.
Nature of sal. pH Blank
Experimental. without salt.
Ammonium chloride .. 4-7 44-8 309 .
Ammonium sulphate . 54 44-9 37:0
Ammonium acetate .o 52 430 7323
Ammonium chloride .. 6-0 63-6 403
Ammonium sulphate .. 60 653 403
Ammonium acetate . 60 - 683 403

From the table, it is observed that (1) the ammonium salts
increase the fixation of formaldehyde as compared to the control
and other inorganic salts investigated earlier; (2) at a uniform
pH 60 the order of increase in formaldehyde fixation is ammonium
acetate > sulphate > chloride. This is probably due to the
buffering capacity of the salt. (3) However, at natural pH, the
order is reversed. NH,Cl permits greater fixation of formaldehyde -
as compared to other salts. The reasons for this behaviour are
not quite clear. It may be possible that ammonium chloride may
react with formaldehyde to form NH,-CH,OH HCIl or hexamethy-
lene tetramire, which in contact with collagén may not be easily
removed by washing. A further intensive study on this problem
would be of interest. - - - : ‘ ot
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B. Effect of ferric and ferrous salts:
" The data are given in Table II below.

TABLE I
Fixation of formaldehyde in the presence of iron salts

Fixed HCHO m.eq./100
Nature of salt. pH g. of HS.
Experimental. Blank
without salt.

Ferric sulphate . 35 267 226
Ferrous sulphate o 35 272 29.6

The pH of the tanning was uniformly at 3'5 both in the experi-
ment and in blank, _

From the data, it is seen that the iron salts increase the
fixation of formaldehyde only to a very small extent. It is further
observed that there is no specific effect of the ferric or the ferrous
jon both giving the same formaldehyde fixation. Evidently, the
difference in charge or oxidation reduction systems has no effect
in this case.

C. Effect of salts of organic acids:

The results obtained for the fixation. of formaldehyde are given
in Table IIL

TABLE III .

Fixation of formaldehyde in presence of salts of organic acids
at pH 7-0
Salt added; 100 mg. eq./100 gm. of H.S.
Fixed HCHO
Nature of salt. mg. eq./100 g.
i of H.S.

Without any added salt .o 451
Sodium tonochloroacetate .. 419
Sodium acetate o 54-0
Sodium glycinate . 73-3
Sodium benzoate o 417
Sodium salicylate . 51-0
' Sodium phenol sulphonate . 54:3
Sodium succinate . 43-8
Sodium fumarate .o 41-3
Sodium maleate . 738
Sodium malonate ‘e 44-7
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a. Effect of carboxylic group:

From the data reported in a previous paper! and from the
table above, it is clear that monocarboxylic acid salts increase the
fixation of formaldehyde as compared to the di- or tri-carboxylic
acids. While sodium acetate increases the fixation of formalde-
hyde, sodium succinate, fumarate and malonate do not affect to
any great extent the fixation of formaldehyde as compared to the
control. It was noted earlier that oxalate does increase the fixa-
tion but to an extent lower than acetate.

b. Effect of aromatic and aliphatic nature:

While sodium acetate increases the fixation of formaldehyde,

sodium benzoate slightly decreases formaldehyde fixation, indi-
cating the effect of aromatic ring on the carboxyl group.

e. Effect of hydroxyl group:

While sodium benzoate decreases the fixation of formaldehyde
to a slight extent, sodium salicylate increases the fixation of for-
maldehyde indicating the effect of the hydroxyl group present in
the system.

d. Effect of side groups:

Comparing the systems of acetate, monochloroacetate and
aminoacetate, it is observed that aminoacetate increases the fixa-
tion of formaldehyde to a very great extent, whereas monochloro-
acetate decreases it as compared to the acetate addition. Chloro-
acetic acid is a stronger acid compared to acetic and hence it
behaves like a strong acid salt which decreases the fixation of
formaldehyde, whereas the amino group attached will readily react
with formaldehyde accounting for the abnormal increase in the
formaldehyde fixation.

In the case of dicarboxylic acids also, the effect of the side group
is noticed. While oxalic acid does give an increase in the fixation
of formaldehyde, any additional weightage given to the side group
will reduce the fixation of formaldehyde as is the case with succi-
nate, fumarate and malonate.

The addition of sulphonic group to salicylic acid also has not
affected the fixation. Both sulphosalicylate and salicylate give the
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same effect. It would, however, be interesting to see how othet
reactive groups like carboxyl and nitro groups will affect this
system.

Some of these salts like sulphosalicylate have a tendency to
break up the cohesive forces of the protein resulting in a higher
reactivity towards formaldehyde.

e. Effect of unsaturation and cis-trans-configuration;

Unsaturation does not evidently influence the fixation of
formaldehyde as seen from the succinate and fumarate systems,

A remarkable difference has been observed in regard to the
fixation of formaldehyde in the presence of cis and trans type salts.
Whereas the cis-system (maleate) increases the fixation enormous-
ly, the trans-system decreases the fixation of formaldehyde slight-
ly. Fumaric acid differs from maleic acid in that maleic has a
tendency to form an anhydride and to react with active hydroxyl
groups and with mono- or dimethylol compounds, if present in the
system. But such a reaction might not be possible under the set
of experimental tanning conditions at pH 7, where it is present as
a maleate. Fumarate and maleate as such do not react with for-
maldehyde. The only possibility is that maleate and fumarate
might in some way vary in their reaction with the protein and in
making the protein more reactive to formaldehyde by activating
the available group or by increasing the number of reactive groups
of the protein. The fumarate with its trans-form, is very similar
to a monocarboxylic acid in its effect with the two carboxyl groups
separated out. In case of maleate with the cis-form, both the
carboxyl groups will have a pronounced effect on the NH;+ of
the protein to rob it of its H, making NH, available for further
reaction with formaldehyde. When once this process sets in, more
and more NH, will be made available resulting in higher fixation
of formaldehyde as observed. Sodium phthalate also does increase
the fixation of formaldehyde whereas benzoic acid with one car-
boxyl group reduces the fixation of formaldehyde. Maleate
increases the fixation to a greater extent as compared to phthalate
showing again the effect of the aromatic ring.

. Further work in regard to the cis-trans systems on the fixa-
tion of formaldehyde should prove immensely useful for further
theoretical interpretation and practical utilisation, o
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PART II
Effect of pre-treatment with sulphonyl chloride.

The values of the fixed formaldehyde and sulphur are given
in Figure I. s
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From the figure, it is observed the curves for fixation of for-
maldehyde and sulphur over a wide range of pH values follow
the same trend—an increase in formaldehyde fixed with an increase
in pH upto pH 6, a plateau between 6 and 8 and a further rapid
increase with the increase in the pH. 'This may indicate that the
same reactive groups of the protein may be involved in both the
cases.

The fixation of formaldehyde by the sulphonyl chloride pre-
treated protein also follows the same trend as that of sulphur and
formaldehyde except that the values are considerably high. This
abnormal increase may be due to the increase in the number of
reactive groups, or the increase in the reactivity of the available
groups of the protein when pretreated with sulphonyl chloride.

The reactions that are likely to take place between the sul-
phonyl chloride and the protein are as follows:
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RS0,Cl + HO-P — RSO, ‘OP - HC]
RS0,CI + -CO-HNP — RSO, NCO-P -+ HCI
RSO, Cl.+ HzNﬁ-PNH - RSOZHN-ﬁ-NHP +HCl

NH NH
RSO,Cl 4+ H,NP — RSO,NHP - HCI

RS0,Cl 4+ P-CONH, - RSO,HNCO-P - HCL

From the above it may be seen that the compounds formed by
the reaction of the sulphonyl chloride with the hydroxyl or the
peptide group of the protein may not permit further fixation of
formaldehyde,

The compound formed by the reaction of the sulphonyl
chloride with guanidino group is likely to react further with for-
maldehyde. Ordinarily, the guanidino group comes into play only
at about a pH 10-0. To check whether such a reaction is possible
even in the neutral and acidic regions, a separate experiment was
run-reacting guanidine carbonate with formaldehyde, with and
without the addition of the sulphonyl chloride to the system. The
results so obtained are shown in Figure II,
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It is observed from this figure that in the presence of sul-
phonyl chloride, the formaldehyde fixed is equal or slightly lower
below pH 7, but with a further increase in pH, the fixed formal-
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dehyde is larger and the maximum obtained at pH 10, whereas
in the blank experiment, the same value is obtained at pH 12.
This clearly suggets that the sulphonyl chloride does activate the
guanidino group, but its reaction will take place only at pH 7 and
above. 'The abnormal increase in the fixation of formaldehyde by
the sulphonyl chloride pretreated protein in the acidic and neutral
regions must, therefore, be accounted for by some other reaction

mechanism. 3),\ ),‘

In the presence of the sulphonyl chloride, as in the presence
of formaldehyde, the basic amino groups of lysine may be avail-
able even at lower pH values for reaction with formaldehyde. The
sulphonamide formed by the reaction of sulphonyl chloride with
amino group can also further react with one mole of formaldehyde.
An amino group can react with one or two moles of formaldehyde,
but under the conditions of tanning, one amino group is likely to
react with one mole of formaldehyde. In view of the reactivity
of the sulphonamide, the formaldehyde fixed by the sulphonyl
chloride pretreated pelt could be the same as that of the blank,
but the doubling in the value even at lower pH values could not
be explained.

This necessitates the study of the reaction of the sulphonyl
chloride with the acid amide groups, with the product so formed
further reacting with formaldehyde. It is known that acid amide
groups do react with formaldehyde in the acidic and neutral
regions. It is probable that the product formed by reaction of
sulphony] chloride with acid amide is further reactive towards
formaldehyde. 'The pretreatment with sulphonyl chloride might
activate and increase the number of sites for fixation of formal-
dehyde, because of its reaction with acid amide groups accounting
for the observed abnormal increase in the fixation of formaldehyde
even in acid region.

The steady increase in the formaldehyde fixation as seen in
curves 2 and 3 (Fig. I) at pH 7 and above is probably due to the
further reaction of the guanadino group.

Whether sulphonyl chloride pretreatment has any tendency to
break down the protein itself even in small quantities resulting in
a higher number of reactive groups may have to be considered.
Yet another consideration is the possibility of the sulphonyl chlo-
ride forming a sulphonate RSOgNa or RSO3H during the reaction
and this in turn, giving the effect of the salt on the fixation of

formaldehyde. A simple mineral oil sulphonate neutralised with
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alkali and added to the system of protein-formaldehyde has not
shown any increase in the fixation of formaldehyde. However, all
these factors may have to be taken into consideration, ’

Isoelectric point data:

The data are given in Table IV below.

TABLE 1V
Effect of different tannages on iso-electric points of collagen.

Tannage Iso-electric point
Untanned collagen .. 590
Formaldehyde tanned .. 45

Sulphonyl chloride tanned .. 26

Sulphonyl chloride tanned-—formaldehyde retanned 2:6

Fish oil tanned .. 28

These data indicate that (1) both formaldehyde and sulphonyl
chloride treatment decrease iso-electric point, but the decrease is
more pronounced in the case of RSO,Cl treatment; (2) further
reaction of formaldehyde with RSO,Cl pretreated pelt does not
further decrease iso-electric point.

RSO0,Cl treated protein has iso-electric point 2:6, while for-
maldehyde treated protein has 4'5, and the iso-electx,'ic point of
protein itself is 5'0. This very low value for RSO,Cl treated
material may be due to (a) its ready reaction with all the avail-
able basic groups as compared to formaldehyde; (b) the sulphona-
mide so formed particularly that formed with the acid amide
groups may be quite acidic in nature, resulting in low iso-electric
point. For example, the low iso-electric point (2'8) of fish oil
tanned leather may be due to the fatty acids formed and oriented

in suc%l a way as to give low iso-electric point and not necessarily
/involving the reaction of basic groups.

'I.'he f'urther interesting observation is that pretreating the
protein with sqlphonyl chloride and then retanning with formal-
dehyde does not further reduce the iso-electric point. It may mean
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that no further basic groups are involved in formaldehyde fixa-
tion when once it is pretanned with sulphonyl chloride limiting
the reaction only to sulphonamide already formed.

These data go to prove that sulphonyl chloride is very likely
to react with acid amide groups in the acid region and its contri-
bution has to be accounted for in explaining the reaction mecha-
pism. It is also established that the pretreatment with sulphonyl
chloride will increase the fixation of formaldehyde at all pH ranges
because of the sulphonamide product formed with a high reactivity
towards formaldehyde. These findings have significant theoretical
and practical implications.

It will be quite interesting to study the physical and chemical
characteristics of the leathers tanned by these combination sulpho-
nyl chloride and formaldehyde tannages as well as to study the
pretreatment of the pelt with formaldehyde and retanning with
sulphonyl chloride.

REFERENCE

1. Nayudamma, Y., Jayaraman, K. S. & Krishnan, T. S. J.AL.CA. 52,
238 (1957).
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RESEARCH BEARS FRUIT
Practical Demonstration No. 3
(Fourth Series)

Manufacture of Leather Boards from vegetable tanned leather
shavings*

BY
K. RADHAKRISHNAN

Leather boards, used in footwear industry,
2rs, midsoles, heel lifts, etc., are made fmt.n t
tory waste materials like shavings and tri
merly there was no use except as manu
Leather boards are manufactured in India
A process for the manufacture of leather
as worked out at the Central Leather
pilot plant scale, with indigenously availa
strated to interested parties in June 196
cess are given below.

as insoles, stiffen-
annery and shoe fac-
mmings, for which for~
re, in small quantities.
only to a limited extent.
boards for use ag insoles,
Research Institute on a
ble materials was demon-
0. The details of the pro-

The leather shavings (vegetable tanned

) are shredded into
fibres in a dry condition in the Ham

mer mill and sogked in water

fibres are then ground in a
Condux toothed disc mill in wet condition, A thoroughly defibred,

knot-free pulp is obtained by this means, Then the pulp is washed
free of excess tannins, soluble salts, ete.,

and well beaten in the
Hollander with addition of other reagents such ag wetting agent,
basic dyes, plasticizer (sulphated pungum oil) and the binder
which in this case, is rubber latex. ‘The
oil depend on the use for which the reg
41-4% of 50% solids content latex and
leather shavings taken give a satisfacto
slurry is kept under agitation in the

ulting hoards are meant.
5% oil on the weight of
ry board for insoles. ‘The
Hollander ang the latex is

" * Process demonstrated in June, 1960,
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ini hate
by 10% aluminium sulp
ipi ound the leather fibres : o
precip 1tategia; is the coagulant used. The pH of ‘th.e pul;lall mhtis; ei :
SOh.ltlo.n o cnd when it is 4'0 addition of almmum sulp! a1 }
pte rmdt;anj;dadition of preservatives like formaldehyde completes
stopped.

the process.

iti e pulp are lifted over rectangular
i Measurfi?trg;zztlgiz ﬁxethwelt) cakes are pressted in adrhaurlxid
precs, dfx?'rd in shade for a day and finally pressed in a hy o 2ﬁ 3
e of o egsure of 250 kg./sq. cm. Thc? boards are 'e]
D 8: = tored. The physical properties such as tensile
berore bEItI}f hstear ;trength, etc., have been tested and found to
if)r::;)it}: fsanlrocurably with those of foreign boards.



A PROCESS* OF UNHAIRING SKINS AND HIDES BY
ENZYMES FROM GERMINATED “RAGY’ (ELEUSINE
CORACANA) FOR THE MANUFACTURE OF LEATHER

BY .
S. M. BOSE, W. MADHAVAKRISHNA & (late) B. M. DAS

SUMMARY

A process for the unhairing of skins and hides making use of
the enzymic extract of germinated “Ragi” has been developed. The
process consists in immersing soaked and drained skins or hides in
an unhairing bath comprising of the enzyme extract from germinated
“ragi” and common salt at pH 4-5 for unhairing and bating for a
period of three to four days.

Introduction

Unhairing by liming is the traditional process. However, it is
known that certain proteolytic enzymes derived from animal, mold
and bacterial sources and certain mucolytic enzymes, also could
be used for unhairing. While the use of papain or the latex from
madar plant (Calotropis gigantea) for unhairing has been patent-
ed, the use of enzymes from germinated “ragi” is not, yet known.,

The liming process is generally time-consuming and several
operations are involved in the process. The object of the present
study is to cut short the time and also the operations involved in
the unhairing process without affecting the quality of the final
leathers. The method described makes use of the enzyme extract
from germinated “ragi”. Ragi, the raw material for this
process is a cheap millet abundantly cultivated in the
Mysore, Madras, Hyderabad and Maharashtra. The adv.
using enzymes from sprouted “ragi” is that the process can be
applied with great success for getting dual action, viz., the effects
of the two processes of liming and bating are achie
cess alone. 'This process can be used for the
ent types of both light and heavy leathers.

also quite clean and strong and not damage
process.

unhairing
states of
antage in

ved in one pro-
production of differ-
The hair recovered is
d, unlike in the liming

* This process, which was originally covered by Indian Patent No. 52013,
1954 is now released to the trade, free of cost.
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The following is a detailed description of the prgce§s ’f:or botg
skins and hides. The reference in the description to skins” shoul

be taken to apply to “hides” also. ' o
Preparation of the enzyme extract from germinated “ragi

“Ragi” is washed well and steeped .in water for 2‘:‘1 ht:)’l’lrs.
Fresh water is circulated through the entire bu}k of thti ragi e:g
that there is constant change of water.‘ The grams a:lre den sprhed
well over a piece of wet cloth covering moist san 'an coucuﬁi-
for germination for about 72 hours. When'the gr:;;ills are ts 5
ciently germinated, they are mashed well u?to a ehlpase- (317
means of stone mortar and pestle. The paste is thor_oug. y :imxell
with the required volume of water anq tl?e mixture 1}1 Stln: “irii !
periodically. After about two hours, it is filtered t o.ugf a in
cloth or through a suitable filter-press. If the ﬁltrzjlte is 'ouril )
contain an appreciable amount of the suspended solids, it is allow-
ed to settle for about six hours and the supernata'nt liquid is
decanted off. The liquid contains the enzymes required for de-
hairing skins. It is essential that as far as possible a clf:ar filtrate
should be obtained so as to achieve the best results in the un-
hairing process.

Unhairing process

The skins are soaked in water. If the stock is wet salted,
soaking for about two hours is quite_ e.nough; if dry salted or
dried, soaking overnight in water contammg 0:1% (on tl.le volume
of soak liquor) of a disinfectant like bleaching powder will prgvent
bacterial action. If fresh skins are available, only a few changes
of water are needed.

When the stock is thoroughly soaked, it is washed' we}l ar.ld
5% common salt based on the soaked weight of theﬂ skms. is dis-
solved in the enzyme extract from germinated “ragi”; while pre-
paring the enzyme extract, the volume of water used 'shogld be
such that the extract gives just enough float for the skins in t}:e
unhairing bath. The extract prepared from 1 lb. of dry “ragi”
has been found to unhair quite easily about 4-5 lbs. (soaked
weight) of skins. The required amount of acetic acid is added to
the unhairing bath to adjust its pH to 4'5 which has been found
to be the best for the unhairing action of the enzymes used. The
skins are handled in the liquor for some time and left completely
immersed under it. Periodical stirring of the liquor and handling
of the skins are necessary for uniform unhairing. The time when
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the hair comes off quite easily should be carefully observed; too
much delay in observing this leads to several unwanted results.
All other factors being identical, the time required has been found
to be inversely proportional to the atmospheric temperature. In
the course of the present investigation, it has been observed that
at room temperatures of 26-32°C, the entire process of unhairing
and bating is completed in 3-4 days. If the room temperature is
lower, more time, and if the room temperature is higher, less time
is required. After the required period, the skins are unhaired,
fleshed and scudded to remove the short hairs and thoroughly
washed in several changes of water. If any short hairs are still
not removed by scudding, the skins are put back in the unhairing
bath for a few hours more after which the skins are scudded well
~and washed thoroughly in water. The unhaired pelt after thorough
washing has a bated feel and appearance and hence no further
bating is required. The pelt prepared by this process is also quite
clean in both the grain and flesh sides,

The skins are then pickled if they are to be chrome tanned
or pickled and depickled if they are to be vegetable tanned. The
tanning and finishing operations are carried out by following the
customary procedures as reported in a previous communication.!
Five types of leather, viz., glace kid, box sides, glove leather, E. 1.
tanned kips and skins and sole leather have been manufac’tured
in the present study to indicate how different types of leather can
be produced making use of the new process of enzymic unhairing;

these do not in any way limit the scope of the application of this
process.

If the process is applied for removing only the major portion
of wool or hair without taking care to remove the short hairs and
to bate the pelts simultaneously, much less quantity of enzymes
will be sufficient. For example, it has been observed that the
enzyme extract prepared from one lb. of dry “ragi” is capable of
dewooling about 25 Ibs. of soaked weight of sheep skins, As the
short hairs are not removed with lower concentration of enzyme
the skins after enzymic dewooling are subjected to the traditionai
process of lime and sulphide treatment to remove the short hairs
and the pelts are processed in the customary way for the manu-

facture of leather.
' REFERENCE

- 1. Bose, 8. M., Madhavakrishna, W. and Das, B.
Res, Inst, 5, 15 (1958), ’ “ B. M, Bul. Cons. Leoth.
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LETTER TO THE EDITOR
Isolation of a glucoside from myrobalans

Myrobalan (Terminalia chebula) is an abundantly available
indigenous tanning material. The chemistry of its tannins has
been much studied and it has been possible to account for more
than 50% of the constituents occurring.»? In recent studies car-
ried out at the Institute with fresh myrobalans, a glucoside has
been isolated from the ethyl acetate extract of fresh myrobalan
nuts.

The ethyl acetate extract had 97-76% tannins and 2-32% non-
tannins. A solution of 5 g. of this extract in 30 ml. water when allow-
ed to stand at room temperature began to deposit a white crystalline
substance after two days. The precipitation of crystals stopped
after ten days. The crystals were recrystallised from water and
were pure white and needle shaped. They decomposed at 230°C.
The acetyl derivative decomposed at 240°C. The elementary
analysis was as follows.

C 44-20; H 6-20; O 49°60.
Suggested molecular formula: C;3H,,0,;.

The purified compound after hydrolysis with N H,SO, and
following the procedure of Gottschalk and Ada, gave a precipitate
identified as glucose3 The glucosidic nature was inferred from
the infra-red and ultraviolet spectral studies.

Further studies are in progress.

C.L.R.I, Madras, J. B. Rao & K. N. S. Sastry.
Aug. 14, 1959.
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- TECHNICAL SEMINAR
Nature of the linkage of glutamic acid in collagen*
BY

K. THOMAS JOSEPH

The polypeptide chains forming the triple helix in collagen are
assumed to be linked together by a number of hydrogen and elec-
trovalent bonds. However, certain anomalies in the chemical re-
actions of collagen and also the fact that collagen is insoluble in
concentrated solutions of lithium bromide which dissolves straight
hydrogen bonded proteins like silk fibroin, has led investigators to
speculate about the possibility of collagen containing at least a
limited number of covalent crosslinks. Recently, the presence of
ester linkages in collagen and gelatin has been reported, based on
the reaction with hydroxylamine. The y-carboxyl group of gluta-
mic acid in collagen could be a site wherein new crosslinks are
formed with aging. Experiments were therefore carried out to
find out whether the y-carboxyl groups of glutamic acid were
involved in the formation of crosslinks with other groups in
collagen and in elastin, :

Collagen and elastin were partially digested with trypsin and
elastase respectively and the resulting peptide mixtures were
tested for the presence of y-glutamyl peptides by oxidising with
sodium hypobromite. - Succinic acid was removed by ether extrac-
tion and the succinyl peptides insoluble in ether, were hydrolysed
by hydrochloric acid and the succinic acid liberated was estimated.
The amounts of succinic. acid obtained by this procedure indicated
the presence of a small number of y-glutamyl bonds in collagen
and elastin. The nature of the bonds in elastin was unknown, but
in collagen certain experimental evidences indicated that the
y-carboxyl group of glutamic acid was linked to some of the
g_.amino groups of lysine and the guanidino groups of arginine,

{

* Summary of talk given on June 3, 1960.
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TECHNICAL SEMINAR

Complexometric titrations with special reference to chrome-EDTA
system*

BY
S. ANANTANARAYANAN

The term ‘complexones’ was first applied by Schwarzenbach to
a group of compounds which were essentially derivatives of imino
diacetic acid. These compounds possess the remarkable property
of chelating with a large number of ions. The chelating effect was
traced to the presence of the powerful COO groups and positively
charged imino groups. Disodium salt of ethylene diamine tetra-
acetic acid is known as complexone [1I. Complexometric titration—
a technique for estimation of metal cations as well as anions—was -
developed by Schwarzenbach, because of the easy formation of
complexes of EDTA with metal cations in the stoichiometric ratio
1:1. After reviewing the theory of complexometry the work done
so far on chrome-EDTA complexes was briefly traced. The diffi-
culties in the existing methods for determination of trivalent
chrome were explained. The procedure successfully used for
nickel and vanadium was adopted and standardised for chromium
also using Redoxon as well as hydroxylamine as substitutes for
ascorbic acid used in the original method. The method was found
to be applicable even in the presence of hexavalent chromium.
Comparison of the existing methods depending upon oxidation of
trivalent chromium to the hexavalent state has shown that the
standardised EDTA method was better, because the end point was
sharp. The presence of salts like oxalate, citrate, formate and
tartrate does not interfere. It is also possible to carry out the
estimation spectrophotometrically at 395 mp; EDTA has little or
no absorption at this wavelength.

The effect of disodium salt of EDTA on basic chrome liquér
has been studied. The addition of EDTA in 1:1 molar ratio to
chrome liquor (sulphate as well as chloride), results in the forma-

* Summary of falks given on June 10 & 17, 1960.
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of solvents like alcohol ethylet ;
) vlene gl
precipitate formation also was studjefl,ycol and acetone on the
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TECHNICAL SEMINAR
Surface active materials from indigenous oils*
BY
V. R. KISHORE

In leather manufacture, several surfactants are used in the
various processes from curing of raw hides and skins to the finish-
ing of leathers. Emulsifiers—one important sub-group of
surfactants—are employed for the preparation of fatliquors and
finishes used in leather making. Emulsifiers can be classified as
anionic, cationic and nonionic and all these varieties are required
for the manufacture of different leathers.

The anionic emulsifiers prepared in this Institute, apart from
the sulphated oils, are (i) sulphated fatty acids, (ii) sulphated
fatty acid amides and (iii) sulphated monoglycerides, the raw
materials being various indigenous fatty oils. A few of them have
been found to act as good emulsifiers for fatty oils.

Cationic emulsifiers and nonionic ones have been made using
triethanolamine and polyethylene glycol respectively and fatty
oils. These are useful in the fatliquoring of combination tanned
leathers like semi-alum and chrome retan leathers.

—————————

* Summary of talk given on June 24, 1960.
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BULLETIN OF THE CENTRAL LEATHER

* RESEARCH INSTITUTE
C. L. R. L. NEWS

Dr. Y. Nayudamma, Director, Central Leather Research Insti-
tute, attended (1) the meeting of the High Power Committee for
the development of tanning and leather industry in Andhra
Pradesh, held at Tirupati from May 31 to June 2, 1960 and (2)

' the 8th Conference of Directors of National Laboratones held at

the National Chemical Laboratory, Poona, on June 10 & 11, 1960. Volume VI, 1959-60

Dr. Y. Nayudamma toured Vizianagaram, Elluru, Vijayawada
and Guntur in connection with the work of the High Power Com-
mittee, Andhra Pradesh. :

Dr. Y. Nayudamma has been nominated as a member of the

Regional Selection Committee, Madras, of the United States ‘ AUTHOR AND SUBJECT INDEX

Educational Foundation.

Dr. K. Wolf, the UNESCO Expert, ass1gned to the Central

Leather Research Institute, has joined the Institute on July 2,
1960.

The abbreviations used in. the author and subject indexr indicate as
’jollows: (A): Abstract; (N): Notes and news;
' (P): Patent; - (T): Technical Seminar.
The numbers refer to pages.
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methyl ester

» peptides from partial. .

239
105
449

465
488

153
390
595

238
102
254
151
264
184
236

295

296
372

196
300

381
413
444

252
169

95
92

500

Desired basicity in reduction of dichromates, directly reach-
ing (A) '

Detergent, interaction of, with gelatin' (A) )

Determination of glyoxal, a rapid colorimetric method for

(A)

Development of livestock in the Third Five Year Plan

N) .
— Cc(>unci1 for leather, leather goods and pickers industries,
first meeting of (N)
Dhawa leaf extract, isolation of a glycoside from
Dialdehyde starch, leather industry studies use of (N)
Dialysis for improvement of extraction of vegetable tanning

materials (A)

Diaphragm leather discs from E.I tanned sheep and kid

skins
Dimensional stability of impregnated sole leather (A)
Dinitrophenylamines, chromatographic separation of, on
cation exchange resin-columns (A)
Divi-divi plant:
tannin, chromatographic studies
— distribution in different parts
— extracts from different parts
Divi-divi pods :
tannin, chromatographic studies
—, variation in content with growth
— constituents
— extracts

Double paper electrophoresis, for separating basic amino

acids (A)
Drum curing (A)

Dry matter in cattle hides, stratigraphic distribution of (A) .

Dye and leather, influence of sulphonic groups in reaction
between (A)

Dynamic electrical behaviour of untanned hide containing

sorbed water (A)

E

East Pakistan tanners want hide export ban (N)

Easy care wool (N)

EDTA, barium salt of, for volumetric analysis of sulphate
ion (A)

— for determination of barium sulphate (A)

633

186
200

190
163
544
529
261
185

275
199

195

59
59
59

267
267
267
267

196
91
184

1n9



— — — Zr in zirconiym driers (A) ,

Egg yolk proteins, electrophoretic composition of Ay

EI tanned hides and skins, exports of, from Madras in
April 1959 (N).

— — — May 1959 ..
— — — last half of June 1959 ..
______ June 1959 .
______ July. 1959 .
______ July 1959 A .
— — — — — — September 1959 ..
— — from Madras to UK. in August 1959

— — — — — — November 1959 o
e February 1960 -
— —'— — — — March 1960 -
______ April 1960 -

EL tanned skins and hides shipments from Madras m
September 1959 (N)

— — — — — — first half of November 1959 () N

E.L tanned hides and skins shipments from Madras in the
first half of December 1959 (N)

— — — in December 1959 (N)

~— — '— in January 1960 (N) B

— — - first half of March 1960 -

EIL tanned sheep and kid sking for manufacture of“
diaphragm leathers dises from

— — sheep skins, suede garment leather from

— —skins auctions (N) o

— — — — future of (N) . N

— — skin sales on October 18, 1959 (N) N

Elastic tissue of animal skin, isolation of (A) B

Elastin gel, from cattle aorta (A) '

Elastin (Apparent), as meta-collagen (A) B

—, reconstruction of, from a soluble protein derived from' .
ox ligamentum nuchae (A)

—, yellow fluorescent pigment in (A) B

Electron microscopical study of leather shrinkage (T) .
Ellagi tannins (A) .

Enzymatic depilation (A) . .
Enzyme depilation (A) ' | .
— bates (C.L.R.I) and Pancreol bates, comparative Smdies. .

with o
— coenzyme-substrate reactions,

rate measurements in .
— preparations: bates, . i

depilants ete., keeping quality of
634 '

208
501

113
23
114
310
161
312
463
°09
548

214
265

312
357
358

275
484
112

309
455
504

98
286
305
236
538

13
398
173

Football leathers, process for manufacture of

,Fomaldehyde-sardine oil combination tannage for manu- -

~ facture of chamois leather

639

— unhairing, using germinated Ragi 590
Engymic exchange of protein amide groups (A) 398
Ester like linkages in collagen (A) 400
Ethoxyl, micro-determination of (A) 191
Eskcess-flesh on cattle hides, utilisation of (A) 341
Export of EI tanned leather goods (N) 509
— — — — meal (N) 163
— semi-tanned skins to E. Europe, scope for (N) .. 510
Export figures for hides, skins ete. (N) .. 164-66
Extension services demonstrations (T) 532
F
ing with brine (100%) and salt (A) ) |
?:Z:n::uﬁ coloured leathers to dry cleaning, design of a
method for testing (A) .. 496
— tests for leather (A) RS 248
Fatliquor distribution in chrome-vegetable combination
tanned side leather (A) 247
Fatliquoring, studies of (A) 297
Fatliquors for masking chrome tannages (P) 106
Fatty acids in tanning (A) . 204
— — (lower), chromatographic separation of (A) 498
— — (saturated), paper chromatography of (A) | 498
— — on paper chromatograms, detection of (A) 97
Fibrin, N-terminal amino acids of (A) 399
Fibroin, in vivo incorporation of glycine-1-C!¢ into (A) 499
Fibrous proteins, hydrogen-deuterium exchange reaction in
(A) 398
— — and polymers, structure of (A) 200
Flavan 3: 4 diols,, basic units of condensed tannins (A) 254
Flavandiols as tannin procursors (A) .. 306
Flavianic acid, a new selective reagent for zirconium (A) .. 394
Flavonoid nature of wattle tannins (A) 254
-Flavdrioids, late stages in biosynthesis of (A) 100
Flexible decorative laminates (P) 158
Foam compounds, manufacture and uses of (A) 342
o génerating substances from certain tannery and carcass :
by-products (A) .. 349



— sulphochlorinated oil combinati :

facture of chamois leather on Vanoage for many-
— tannage, effect of salts and sulphonyl chloride
— —, effect of salts and sulphon;)lchlgrid:l ?:de "M
— —, studies on (T) .
Forest Research Centre at Coimbatore, () : N
— Wealth, development of (N)
Fungicidal agent (N)

Furs, prevention of bacterial development i o
for (A) pment in soaking baths

G

Gallic acid methyl ester from Cotinu
Gamma radiation, effect on collagen (A)
— —, — of, on leathers and pickled calf skins (A)
Gas chromatography, choice of stationary phase for (A
Gas meter diaphragms, on the ajr permeability of o
— — —, leathers for (A) vol @A)
Gelatin, interaction of, with detergent (A)
—, participation of peptide chain in inatj B

oo et (a) combination of, with
—, utilisation of tannery waste
— — collagen systems, phase transitions in (A)
— gels, formation and breakdown of (A)
— —, temperature dependance of rigid;

. gidity of (A
Gill box 1eather (used), microscopic observat(iorz o
g}assdﬁblf}'dp;apill'; microchemica] organic reactions orxll iﬁ)) N

azed kid leathers, manufacty i o

ates re using CL.R.I enzyme
Gloss measurement, a new method f
Glucoside from myrobalan o (&) N
Glue and gelatin (A) a
— from raw hide waste,

$ coggyria (A)

produets for (A)

re
— — tannery waste, scheme for manufacture of (A) .,

) i f (A)
— production, utilisation of tannery w I

— recovery for indigenous tann:yrs (az;e products (A)
Glutamic acid linkage in colla

gen (T
Glutaraldehyde tanning (rate stucgiel) (A)

tanned sheepskin leathers .
. rope
Glycine-1-CH4, in vivo incor » Properties of (A)

Pporation j :
Glycoside from dhawa leaf e:':‘cral:,-):l into fibroin (A)
Glyoxal, colorimetric determination of (A o

Glyoxylic acid — glycine conversion iy silkworm larva (A) -

636

523
244
5717

28

52
547
214

106

196
297
494
450
389
942
200

198
345
200
504
504
449
39

13
392
593
344
344
345
345
345
994
289
446
499
529
190
500

Cloat hair, economic importance ‘of (A).
Goatskin exports from Calcutta in April 1959 (N)

— — —— May 1959 (N)
— — — — June 1959 (N)

— — — — August 1959 (N)

— — — — September 1959

(N)

— — _ — November 1959 (N)
— — — — January 1960 (N)
— — — — January-February 1960 ()
— soaking, speeding up rate of (N)

— for UK. glazed kid industry )

— intake of, from the Commonwealth (N)

. ther export spell continues (N)
Good UK. Lea o taces of -

Grape seeds, the connection between fat and tannin

Green salting, with antiseptic,

substances in (A)

Guanidination of proteins, a new reagent for (A)
Glycols, hydrogen bonds in (A)

H

i ties, effect of unhairing methods on (A)
Hair proper” th acid and base (A)

— sheep in Kenya, a survey of skin disease of, and their

— protein, combination of, wi

effect on finished leather (A)

HCHO treated hide powder, extractability of collagen from

(A)

Heat conductivity of v/t cow hides (A)

Heavy leather, efficient drying of (A)
— —, impregnation of (tannin) fixa
— — research of BLMR.A. (N)

tives in production of ..

— — tannage, rate-of-tannage studies of (A)
Hides and skins, conservation of, with admixture of salt

and antibiotics (A)

— —. curiosities of Kenya (A)

?

— —, import into India of, under O.G.L. (N)

— —, import of (N)

— exports cause Australian tanners fo idle (N)

— fleshings, suggestion for the utilisation of (A)

— glue, a continuous process for manufacture qf (A)

— location, effect of, on tensile properties of upper leathers

(A)

— powder, adsorption of cationic and anionic chrome

complexes by (A),

6317

342

54
111
210
263
310
405
512
549
404
208
161
262
413

101
397
154

445
456

184

454
452
189

97
213
240

236
490
209

52
208
341
344

252

385



~ shrinkage, a melting phenomenon (A)
— substance, hydroxyproline as a measure of (A) -
High frequency titration (T)

Horizontal paper chromatography, amino acid analysis by .

A : .
Horn meal, export of, from India N) ..
Human serum, lipoprotein lipase and post-heparin esteragse

in (A)

Hungarian Leather (and shoe) Industry,
products in (A) .
Hyderabad hides and skins, comparative biochemistry of .
- Hydrogen bond in glycols and catechols, investigation of (A)
— bonding, influence of, on solvent dehydration of hides
and skins (A) :
— deuterium exchange reaction in fibrous Proteins (A) .,
Hydrolysates (partial) of chymotrypsinogen and trypsin (A)
Hydrolysis of peptides and proteins with poly (vinylsul-
phonic acids) (A) ,
Hydrolytic effects in boiled chromic solutiong (A)
Hydrothermal stability of hide and leath
mortem period on
~— — — — powder, effect of chrome complexes on (T)
Hydroxyglutamic semialdehyde, isolation
action of (A)
Hydroxymethylmelamine (etherified), tanning by (A) ..
Hydroxyphenylpyruvic acid, role of, in lignin biosynthesig
A) .
Hydr(oxyproline, animal metabolism of (A)
— as a measure of hide substance (A)
Hydroxyl numbers, determination of, b
determination (A)

utilisation of by- .

er, effect of post.

and enzymic re-

Y mear infra-red

I

TASLIC conference (Third) (N)

L.C.I step up plant for Topane and Topane W.S, (N)
I.C.T: statement on hide and skin prices (N)

LL.O: Expert for Afghanistan (N) ’

IL.T. Students’ Association Meeting (N) : .
ILTA symposia and exhibition (N) ..
————m - )
Import policy for April-September 1960 (N)

Impregnated sole leather, dimensional stability of @)

499
495
235

305
209

102

465
154

443
398
201

455
294

515
536

202
145

395
202
495

408

354
549
262
215
261
408
460
508
199

i ion (N) 115

i ill mission honoured at N.Y. reception (

Ingia ggod 27;11 r;li\:szzoa?tsk?;ls: Questions in the Commons (N) 1;2
jia’s ban on ,
Edi: seeks new curing salt (N) » -
Indian cottage tanners earn more (N) o . - _
. éan il of Agricultural Research, utilisation of servic s
— Coune 3

:f- retired scientists (N) . - 409

leather and hide exports, rise in (N) - 48
_ Science Congress, 47th session of (N) 253
— Standards 1\(I'J)onvention 1959 (N) - 28

el ials fai leathe
y i i terials fail to oust leather
Industrial gloving substitute mater e
I ﬁa(ﬁ)d absorption studies of inorganic co-ordination com- -
n R L]

In rgiii{ces c(cﬁ‘)idination complexes, infra-red absorption yos

o o

dies of (A)
I ns::nnage, basic studies on (VIII) (A) ggg
w ith sulphophthalate complexes.(A) . S
I—rx-s;i_fzﬁzon of chemists (India) Associateship Examination -
N)

——1922 —(— Tt (1\(!1) Fair, Offenbach (N) g;g
In i Leather Goods Fair, . .
}nxtxe::c‘:{ll::;i chromatography, for separation of tri- and 152
° sexi-valent chromium (A) . 152

membrane in sole leather tannage (A) .. 540
_ vegetable tannage (A) . . ..
I—;is-h—i;;ss (Chondrus crispus), amino acids peptides and o1

proteins of (A) - 10
IS1 specl\izf;cations (N) - s
;I}IES( 6th Biennial conference of (IN) 223
IULTC: 6th conference of (N) |
‘ J
Japanéée footwear dangers (N) 160
. _ K
Keeping quality of enzyme bates, depilants and other
enzyme preparations 173
Kenya, hide and skin curiosities of (A) . .. 49
Khadi ’commission grant for development of leather indus- -
try in Andhra (N) - | §ii
Koji feed—fermented (A) : L
639



L

Labelléd carbon, study of the nature of lignin with the aid
of (A) .

Leather: abrasion resistance of, influence of rolling and
washing out on (A)

— for Royal visitors’ book (N)

—, movement of liquids and solution in (

—, UK. lifts controls on (N)

— boards: from sole leather waste (A) .
— —, manufacture of, from vegetable tanned leather shay-
ings .
— —, survey of problems in manufacture of (A) ..
— — using rubber latex as the binder (A) .
— branch: of the Association of Technologists (N) .. 115,
. 407 &
— costs, breakdown of (N) .
— Export Promotion Council: Bilgrami addresses )
— — —: Nagappa Chettiar addresses (N) ..
— — —: Nayudamma addresses (N)

— exports, big rise in all types of (N)

— — of UK. in 1959 (N)

— — and imports (UK.) (N)

— — from UK. go above 1958 levels (N)

— fibres, mechanical properties of (A)

— —, optical properties of (T)

— finishing, some recent trends in (T)

— —, synthetic resin dispersions for (A)

— goods, export to Continental countries (N)

~— —, product for preservation of (P)

— industry in Andhra, development of (N)

— — — France (T)
. — —, outlook for the future (IN)

— —, productivity in relation to (T)

— production, in UK. in March 1959 (N)

— philosophy (N)

— scrap for manufacturing active carbon for decolorizing ( A.)'
— scraps, manufacture of link belting from (A)

— shrinkage, electron microscopical study of (T) '
— shayings (vegetable tanned), manufacture of leather‘ .

boards from
— shayings with high hide content, value a Ticine
“agents (N) * fertilising

640

396

249
111
250

53
47

588
347
402

261,

408
211
31
357
313
212
404
112
53
452
333
284
190
313
259
462
281
55
85
207
113
202
346
286

588

511

'~ stability, under tropical conditions (A)

— training centre in India, Dutch to equip (N)

— transmission belts, product for increasing adhesion of
(P)

— waste, wealth from (A)

Leathers manufactured by unhairing with microbial pro-

tease and with Hme, comparative assessment
Leucoanthocyanins, biogenesis of condensed tannins based
on (A)

Ligamentum nuchae, reconstruction of elastin from a solu-

ble protein derived from (A)

Lignin biosynthesis using isotopic carbon, studies on (A) ..

— —, phenol oxidase of (A)

— —, studies of, using isotopic carbon (A)

Lime sludge from tanneries as a material of construction
(A)

Liming process, effect of, on pelt turgidity (A)

Link belting from leather scraps (A) ..
_ Lipids, distribution of, in hides and skins of U.P. and

Hyderabad

Lipoprotein lipase and post-heparin esterase, difference

between (A)
Liquids and solutions, movement of, in leathers (A)
Loewengart on India (N)

Loewenthal method, for titration of tannins, colorimetric

determination of end point in (A)
Liysine, tripeptide from collagen (A)

M

Madras goat hair and sheep wool market as seen from
abroad (A)

Malates for determination of Cr (III) (A)

Mangrove bark: recovery of tannin from and conversion .
.. 259
.. 283

into a colourless tannin extract (A)
Marin:e: oils, application of, in leather industry (T)
Mathematical interpretation of the reactions attending
preparation of mineral tanning blends (A)
Memhrane filter electrophoresis (A)

Mercuric acetate as analytical reagent in non-aqueous

titrimetry (A)
Mercury, a simple method for cleaning (A)

641

446
548

259
350

69
102

99
395
507
103

344
237
346

465
102
250
167

191
457

' .. 343
Magnesium in curing salt and salt stippen formation (A) .. |

444
450

154
393

296

.. -394



Metacollagen as apparent elastin (A)
Metal ligand bond in complex compounds (T)
— protein compound, a novel type of (A) ..
Metalizable monoazo dyes and their metal complexes (P) ..
Method of applying solutions to chromatographic paper
(A) ..
— for assessing relative cutting properties and abrading
properties of leathers (P)
Methoxyl, micro-determination of (A) .
Microchemical organic reactions on glass fiber paper A ..
Micro-determination of ethoxyl and methoxyl (A)
Migration distance of amino acids in electrophoresis,
analysis of (A) » .
Mimosa tannins, fixation of, by swollen chemically modified
collagen (A) .
Mineral tanning blends, mathematical interpretation of
reactions attending preparation of (A)
Monoazo dyes, chromium complexes of P)
— pyrazolinone dyes (P)
Monolayers, reactions of casein with dyes and other aroma-. .
tic solutes (A)
More Argentine dry hides exported this year (N)
Mould proofing leather, review of methods of (P)
— resistances of leather, evaluation of (A)
Myrobalans, cell-wall polysaccharides of (A)
—, isolation of glucoside from
—, tannins and phenolic nontans in
— tree:
tannin, chromatographic studies
— distribution in different parts
— extracts from different parts
— nuts :
tannin, chromatographic studies
—, variation in content with growth
—, variation on storing
-— constituents
— extracts

N
Nasser visits CL.R.I (N)
Neat’s foot oil from cattle hooves and shin bones (A)
Neutral peptides from partial hydrolyzates of chymotrypsi_‘ .
nogen and trypsin (A)

642

98
488
98
157

194
169
191
391
191

392

P N

458
350

201

— salts, effect of, on chrome complexes

New animal diseases (N)

— luxury patent has greater breathability (N)

— tanning agent, Russian claims for (A)

— warble fly drugs (N)

__ Zealand to import more leather (N)

Niels Bohr visits CL.R.I. (N) .

Ninhydrin, for detection of fatty acids on paper chromato-
grams (A) o ..

Nitrogen in cattle hides, stratigraphic distribution of (A) ..

__ terminal amino acids in fibrinogen and fibrin (A)

Nitromethane, titration characteristics of organic bases in
(A) _

Non-aqueous solutions, potentiometric titration in (A)

__ __ titration of organic acids and anhydrides in various
mixtures (A) .

__ — titrimetry, mercuric acetate as analytical reagent in
() . .

Non-electrolytes (organic), resins for salting out chromato-
graphy of (A) o )

Nonionic detergent in soap mixtures, determination of (A) ..

o

Oak-wood tannin extract, some aspects of preparation of

(A) .

Obituary notices:
Shri Sudhir Kumar Sen
Shri S. Samuel Vadivelu

0.G.L. for imports from Pakistan (N) y .
0il shale, synthetic tanning material fronaxenols of (A)

— tanning (A) -

Oils and fats, Symposium on advances in the field (N) ..

Optical configuration of constituent amino acids of skin and
hide proteins

— properties of collagen and leather fibres (T)

Optically active amino acids, preparation of, with heart-
muscle transaminase (A) .

Organic bases, titration characteristics of, in nitromethane

A

—_ péro)xides, paper chromatographic separation of (A)

__ wastes, treatment of (A) B

Orthophenylphenol, use of, in curing and resalting (A) ..

643

429
548
160
403
210
550
359

97
184
399

497
149

151
296

497
391

144

117
314
357
187
187
260

228
333

502

497
450
348
444



Ovalbumin, effect of C¢-C,, fafty acids on iryptié digestion

of (A)

Oxyacids of sulphur and sulphide, separation of, by anion-

exchange resin (A)

P

Pakistan hides for Japan (N)
— legther tax (N) -
— seeks rawstock ban (N)
Paludrine, a preservative in curing and in soaking
Paper chromatographic separation of or
solvent systems for A)
— tapes, discoloration of surfacing veneers by (A)
Pelt turgidity, effect of liming process on (A)
Pentachlorophenol, use of, in curing
Peptide chain, participation of, in
and tannic acid (A)
Peptides from decalcified human dentin ¢
Perchloric acid, use of, without rigk (A)
Phase transitions in collagen and gelatin s
Phenol oxidase of lignin biosynthesis (A)
Phenols of oil shale, synthetic tannin
Phenylpropane monomer, formation
lignin biosynthesis (A)
Phlobaphenes of spruce bark, sulp
Phosphate pretannage (P)
Phosphatides, importance of, for leathe
Phosphoric acid for controlling rate o

ganic compounds,

and resalting (A)
combination of gelatin

ollagen (A)
ystems (A)

g materials from ()

hitizing of (A)

I industry (A)

f fish oil sulphation“
(A)

Photometric titrations {gll)

Physical properties of leather, inter-re
Picea bark extraction, improvement
Piceatannol from spruce bark (A)
Pickled goat skin, export of (N)
Pig skins, utilisation of (A)
Pigment finish formulation (A)

— volume content for controllin leather finishj

Pilot plant for tannery waste stugdy (N) ﬁmshmg (A)
Plant tissue, biochemical aspects of aging of (A)
Polarographic studies on rancid fish oil (A)

— waves of copper (II) ions, effect of surf :
substances on' (A) : ace actjve

644

of side chain of, in

lationship between (A)
of, through dialysis (A)

Y

‘.

.

501

451

309

56
214
315

192
203
237
444

198
500

97
200
507
187

103
241
107
204

189
390
253
185
256
358
341

492

492
2685
456
396

296

Polyamide column for isolation of a gallic acid methyl ester

Cotinus coggyria (A)'. .
exf:;”;roups, modified determination of (A)

Polyhydroxystilbenes, a new class of condensed tannins

from spruce bark (A) o
e i idation in (A)
Polyphenols, enzymic oxida
Polig)accharides of myrobalan cell walls (A)
Polyufdnides of aqueous spruce bark extracts (A)

Poly (vinylsulphoric acids) hydrolysis of peptides and

proteins with (A)
Porous materials, waterproofing of (P)

Post-mortem changes, effect of, on swelling of hide and

leather

period, effect of, on hydrothermal stability of hide and

leather .
Potentiometric titration in non-aqueous solutions (A)
Precipitation chromatograms, influence of composition of

column on forrmation of (A)

Precuring fleshing, study on . .
Produetivity in relation to leather industry (T)

Promotion of exports (N) .\

Protease produced by B.megatherium 3E, properties of

A .
— _-( --)-, and B. subtilis, properties of (A)

— — —, unhairing of goatskin with (A) ..

— production by B.megatherium 3E and B. subtilis, effect
of culture medium constituents on (A)

_____ , influence of cultural corfd%tions on .(A)

Protein, oxidation of, as a rate determining step in forma-
tion of surface membrane_s (A)

Protein amide groups, enzymic exchange of (A)

fbres, adsorption of dyes and other aromatics by (A) ..

Proteinase (crystalline) of B.subtilis, comparison of, with
ro

lline trypsin (A) _
crySt:a_.ui\I-terminal amino acids of (A)

— —, preparation of (A)

__ — properties of (A) '
- ,rI;action with diisoproyl fluorophosphate (A) ..

Proteins, a new reagent for guanidination of (A)
P:otedl'y’sis, effect of fatty acids on (A)
Proteolytic enzyme SY

645

stem of skin (A) ‘ B
Pyrogallo), autooxidation of (A) 3

196
153

256
308
101
240

455
157

478

515
149

390-
413

85
217

538
383
537

382
381

304
398
297

506
5086
505
505 -
506
397
501
201
401



Q
Quality control scheme for export of tanned leather, work-
ing of (N)

— of sole and upholstery leather, effect of addition of salt. .

and naphthalene in salting (A)

Quaternary ammonium salts of N-heterocyclic monoazo

dyes (P)

Quebracho extract and HCHO, improvement in leather. .

quality by retannage with (A)
Quinone tanning, introduction to problems (A)

R

Racemic amino acids, resolution by enzymes (A)
Radiation cure for hides and skins (N)

Ragi (germinated), for enzyme unhairing
Rancid fish oil, polarographic studies on (A)

Rapid test methods for chrome vegetable tanned leathers'. .

A)

Rate of tannage studies of tanning of heavy leathers (A)

Raw hides and skins of Bihar State (T)

— — — — Uttar Pradesh (T)

Raw skin, change of properties of, on storage (A)
— skins, export curbs on (N)

— wool (Indian) (A)

— — export of (N)

(Real) reducing power of materials used in dichromate. .

reduction (A)

Reducing sugars, determination of, after paper chromato-' .

graphic separation (A) ,

Relationship between ash content and specific gravity of. .

green salt and hide (A)

Relative assessment of cutting properties and abrading Pro_.'
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