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BASIC RESEARCH ON THE INDEN LEATHER

Kazuhiko ITOH and Shigeo NAKAGAWA

Abstract

Japanese ancient Inden leather has been made from a white leather tanned with the extract from
rotten cattle brain. This leather has an unique touch and very good softness.

Dried deer skin is soaked and fleshed, followed by shaving the greater part of grain layer with hair
follicles. The resultant pelt is dried and staked before tanning with the extract from rotten cattle brain.
After tanning it is staked again as drying. ‘Finally, the leather having a smooth grainis obtained when
the grain surface is burnt by a heated plate after stretching.

Some histological investigation on this white leather and chemical analysis of components in the rotten
cattle brain having tanning effects were undertaken. The chief points in the results will be described
below.

1. It was observed by light microscope and scanning electron microscope that collagen fibre bundles in
the reticular layer of the white leather get loosed while the skin is staked before and after tanning.

2. We could microscopically find some decomposed components of neutral fat and phospho lipids in
several vertical sections of the white leather. But the total fat contents in the white leather was
unexpectedly very little.

3. It was clear from the results of the solvents separation of lipids and gas chromatography of aldehydes
in the rotten cattle brain that the lipids of the cattle brain were decomposed and oxidized to produce
fatty acids, lower molecular aldehydes and others during a storage of about one year.

However, the tanning effect of aldehydes in the rotten brain appeared doubtful as judged by the
tests of shrinkage temperature, solubility of collagen to hot water, acid and alkaline solution, and trypsin
treatment for this leather.

The shrinkage temperature of this leather was 50.0 ‘C and aldehydes content (% HCHO) was 0.03
based on dry weight.

It seems that loosening of collagen fibre bundles is an important factor for the good softness of the
white leather, while the unique touch of the white leather is due to the presence of some decomposed
components of phospho lipids penetrated into the white leather.
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Table 1 General Composition of the Cattle Brain
Moisture Protein NH3;-N Ash Fat Fat HCHO P P
(free) (combined) (in fat)
% % % % % % % % %
Fresh brain 76.1 10.3 0.001 1.5 13.4 0.4 0.012 0.27 0.27
Rotten brain 88.2 3.2 0.18 2.4 5.4 0.1 0.033 0.26 0.002
(white)
Rotten brain 84.5 5.1 0.07 4.9 3.8 0.2 0.061 0.83 0.002
(brown)
Table2 Specific Character of Lipids in the Cattle Brain
Lipid of fresh Lipid of rotten
cattle brain cattle brain
Acid value 24 90
Saponification value 117 276
Iodine value 56 42
Free fatty acid (%) 8.9 28.3
Fresh Rotten RicHEE Y VRIEE R £ OBKEN L KEIEED
" brain brainoo Befth, & MLERY 3 v REZEORE RO BRI’ &
Pyridine % 2 Y VIEEIS EERIE L 1 KER%E Table?2 ITRT,
insoluble matter 7 g BB IS O Bl H8E v o RIS E OBRED3. 754 T,
Pyridine 14 . AR RIE LSRG, MR TIIEiEY Mo 3.
soluble matter K IBfEEISD, r AMLlid2.36/5L 75> T B, 2h i
N FiiEY VRORESBRIC KL BB, THELT, HF
PRS- bDEEZ SN B,
o FAMERD 3 0 Rl & FRWOTSHICHD L T B
Ethyl ether 59 RICERNHIEIC & - T, Fiiky v RRONRSED O
soluble matter o191 BESELAER%E Fig. 1IGR L1,

Acetone S “
soluble matter 27| - : '

Fig.1 Solvent separation of lipids in the

cattle brain
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Fig.2 Gas chromatograms of 2.4— DNPH deriv-
atives of low moleculer weight aldehydes

in rotten cattle brain

Condition :Collum 3 mmX 2 m) packed with 15%

Silicone SF—96 on Chromosorb WAW (60,/80me).

Temperature, injection temp. 270 °C, column temp.
220 °C, Carrier gas N, (1.1 kg cmz) FID :
Hz2 0.6 kg cm Air 0.6 kg./cm2. Apparatus,
HITACHI K-53 type.
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Table 3 General Composition of Skin and Leathers

Moisture Hide * Fat * Fat * Ash* HCHO * P*
substance ( free) (combined)
% % % % % % %
Deer skin 17.4 99.6 0.2 — 0.1 0.01 —
Brain tanned 17.8 96.4 1.0 2.2 0.3 0.03 0.04
white leather
Himeji white 15.8 98.3 1.2 — 0.5 0.05 —
leather
Formaldehyde 18.4 98.4 0.2 — 0.6 0.89 -
leather .
Chamois leather 18.4 92.9 1.8 2.5 1.7 1.16 0.05

* based on dry weight



542 FEE - PIRSB

Table 4 Shrinkage Temperature of Leathers

BOHT, t—LHLZORIEHLELTD
dov=el) vER, S0 COBRERLFAAL

pH Ts s Eoh -1k, KRESHLAE, BERRK
(neutralized s
. leathers) CIEBAERE S »IEEEZRL, COIET
€ BRERDED > 120
Deer skin 5.90 63.5 65.8 CNoDEICHERREKBRILS b Y U LK
Brain tanned 3.32 50.0 55.0 el 2 ERRD S, Mk, W7rnY
white leather i ) -
. . HAERIELERIT Fig. 4itRlio B
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leather Bicd AERERRIG I N TRBEER,
Formaldehyde 3.82 76.6 76.3 BRIy LA L BREES - LE L
leather 2 ) YELDEIICBVEETHLY, Th
Chamois leather 6.66 80.5 79.3
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Temperature (°C)

/A Deer raw skin @ Brain tanned leather
O Himeji white leather A Formaldehyde leather
@ Chamois leather

Fig.3 Solubility of leathers to hot water at
various temperatures
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Hel NaOH

Concentration ( N)

A\ Deer raw skin @® Brain tanned leather
O Himeji white leather A Formaldehyde leather
M Chamois leather

Fig.4 Solubility of leathers to acid and alkali

solution
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10 =

Total N dissolved (%)

Incubation time (hrs)

A Deer raw skin @ Brain tanned leather
O Himeji white leather A Formaldehyde leather
B Chamois leather

Fig.5 Digestive action of trypsin to leathers
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Table 5 Mechanical Properties of Leathers

Thickness Tensile Elongation Tongue tear Appargnt Stiffness
strength at break strength density
mm kg/mm? _kg/mm g/ /cm?3 _mg
X S.D. X S8.D. X S.D. X S.D. X s.D. X S.D.

Brain tanned 1.2 0.16 4.1 0,75 61
white leather

Chamois leather 0.7 0.14 2.6 0.76 66

17 3.0 0.63 0.51 0.05 693 268

20 4.1 0.72 0.48 0.2 273 44
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Plate 1. Plate 2.

Plate 3. Plate 4.

Explanation of Plates

Plates 1—4 are scanning electron micrographs and Plate 56—8 are photomicrographs.

Plate 1. Cross—section of dry deer skin x 100
Plate 2. Cross—section of deer skin after 1st. staking x 100
Plate 3. Grain surface of the white leather x 300
Plate 4. Collagen fibre in the white leather X 300
Plate 5. Elastin fibre of a deer skin x 100
Plate 6. Reticular layer of a deer skin after 1 st. staking x 100
Plate 7. Neutral fat in the white leather x 100

Plate 8. Phospholipid in the white leather X 100
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