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Studies on the Tannage of Fish skin

Michitoshi OcHr

Summary

What the present paper deals with, of chiefly the researching-results concerning the

properties of shark-skin put under the tanning process.

1. Effect of liming on the fish-skin.

The amount of the nitrogenous compounds dissolved out into the lime-water from the shark
skin in the liming, increased in parallel with the time of liming, with no relation with the
volume of lime-water.

The amount of ammonia-N and amide-N dissolved out from the shark skin was abont
two times as much as that from the cattle hide. The contents of amide-N and diamino-N in
the limed shark-skin were less than those of raw skin, while the contents of mono amino-N
showed increasing tendency.

The detection of almost every kind of amino acid was possible in the lime-water used
for liming. In general, the amino acids in the shark-skin dissolved out faster than those in
the cattle-hide. Glycine, aspartic acid and alanine were apt to become free from the skin.
The release existence of proline and hydroxyproline suggesting the decomposition of colla-
gen was obserbed revealed in case of the shark-skin on the 7th and 10th day in the liming,
while in case of the cattle-hide it was marked on the 17th day weakly. The contents of
hydroxyproline and arginine in the shark-skin decreased and those in the lime-water
increased gradually, after the 7th day. Accordingly, it was clarified that the liming of
shark-skin should be kept in the peried from 7 to 10 days at about 23°C.

Before the occurrence of rapid decrease in the contents of hydroxyproline in the limed
skin collagen, no change the hydrothermal shrinking temperature (Ts) could be observed.

Ts. of limed skin and that of delimed skin were observed to be not so high as that of
raw skin, but Ts. of leather was always considerably higher than that of raw skin. From the
above mentioned resalts it was presumed that the liming process should haveconsiderable
effects on the skin, namely, the removal of unavilable protein; the swell and exposure of
collagen; the increase of reactivity of skin to tan agent and the elevation of Ts of leather.
In addition, it was confirmed that the day sneeded for the liming of shark-skin were far
shorter than those for cattle hide.

II. Changes of lipid in fish skin.

The changes in the contents of lipid in the skin under the tanning process, especially
the pickling process, were studied, mainly, with blue-fin-tuna-skin having much lipid.

Lipid contents in the skin under the liming process decreased in parallel with the time
of liming. Only about 15% of lipid in tuna-skin was removed by liming, though, about
another 409 of lipid was exuded by beaming, additionally. Moreover, a part of residual
lipid was to be eliminated by the dehydro-shrinking in the pickling process. The contents
of the phospholipid in the skin decreased during the pickling.

Clear Schiff’s reaction was seen in the waste-liquor of pickling. The more decreased
were the lipid contents in the pickled skin, the higher the contents of volatile compounds
in the skin. The acidic tanning effect of pickling may be attributed to the tanning activity
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of these carbonyl-compounds,

Chrome tanning, accompanied by pickling, was assumed to be an excllent method for
the tanning of fish-skin containing much lipid.
III. Condition of chrome tanning.

It was ascertained that the skin was almost nearly stable in the process of deliming and
peckling. The pH value and the percentage of sodium-thiosulfate to chrom-alum in the
best chrome-tanning-liquor were about 3.0 and 60% respectively.

There was no proportional relationship between the amount of chrome combined with
the leather and Ts of the leather. The combined chrome and Ts of the leather prepared by
the double tanning with K-alum, was (found to be) far more increased than of the leather
prepard through the sulfuric acid pickling, though inferior physical properties were ascer-
tained in such leather.

The amount of chrome combined with the skin was in proportion to the concentration
of chrome liquor, and that in diluted chrome-liquor was larger than in case of the undiluted
one. When the combined chrome was over 2% per the leather weight, the tention of the
leather decreased gradually.

IV. Reactivity of skin-protein to chrome ion in chrome tanning.

In order to make clear the relation of carboxyl group of skin-protein and its reactivity
fowards chrome ion, the influence of esterification of limed skin upon the amount of the
combined chrome, sulfuric acid and T’ of the leather was investigated.

Every value of the leather subjected to esterification was considerably lower than that
of the one subjected to no esterification, the value being almost constant from the first, hav-
ing no relation with the liming period. The reactivity of carboxyl group of skin-protein
towards chrome ion was clearly ascertained by these results. Furthermore, it was concluded
that the liming treatment played a important role for the binding of skin with chrome.
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1. #HEEDRSR

Wifeh 12 7 & 9 # Isuropsis glauca (MoLLER & HENLE), > 2 & 7 ¥ * Sphyrna zygaena (LINE),
s 4= 7w Neothunnus macro-pterus (LowE), 3 & U8~ 4 5 Coryphaena hippurus (LINNE)
DREE#HITH L, FOICKEESAEEZN58(3 x5em) il L, ChziziTEBLF
TH LKSREROE-> TH 2, HEHRT 2 v ok LERIC3 4R Rni. 4RI
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2

2. AKES L CAKEARDZEFZDOHIE
FIKRZEAKZACTHRE L, BRI AR THL ., AKER C ORAKIKICERIK %
ﬁlb,%@bfZTCm%@K@$KMEbTﬁKDa%bﬁﬁbfm%ﬁ%ﬁﬂé&@
WU, ZOKEL, CORKERRKKEEZEDYE, HEFHEKNO.2 TRBLT—ERE L.
CO—EF>THr — & —VIETERERZUEL, ERICHT 2% TED Lic, HRICH
B EFREZ bbb THIE L. (AKEOREIRETHA D T EFEM L TIT» 7).
3. AKKHPICHERET 2 BZFHEI/LEYOHTE

1 %7 v = = 7 #iR200mlic CaO- %21, 5,10,20 X Ur40g&HE &+, 23=1°CT
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EEEERIT EE
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Tl %« DWHE D FPKHE200m] 2 L TR & HEHR & OBIRE 4 /o542, Fig. 1
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3 EEHERBERBRD Lic, 3B HE (1951)%) Mtz 2 A T8 - 7ok & I3 R -
T3, FRbLE R, 3g/LHHEE CRAKBENEMT 2ICHEE > TIHHEFRR B
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Table 1 Composxtlon of several fish sknis
. | Moisture Ash Total-N | Collagen*
Sample skin (%) (%) (%) | (%)
Blue shark** skin 67.92 ‘ 14. 62 ‘ 12. 42 11.74
Hammer-head shark§ skin 64.45 ‘ 17. 14 | 13.06 12. 84
Yellow fin tuma§§ skin 58..55 ‘ ‘ 12. 17
Dolphine-fish} skin 64.47 ‘ 1 10. 85
Cattle hide 70.3¢ | ‘ 17.76
| w "y
* determmed by Frrcu’s method!?),
#** Isuropsis glauca (MiLLER & HENLE)
§ Sphyrna zygaena (LinNE)
§§ Neothunnus macropterus (LowE)
1 Coryphaena hippurus (LINNE)
Table 2. Per cent of placoid scale of fish skin.
Sample skin ‘ scale (% )*
L ) | e
Blue shark skin | 14. 85
Hammer-head |
shark skin \ 17.71
- S - ! S—— — e
* showed as per cent of dried skin
3% CL%MIT %) 75% T L ARk
ST & A S
ENEY i—iOD{[ﬁ%& CEZERTHS .
e e 300 o
Fig.2 oRHOZHL & B i s 2 /\
&, CaO5g/L £ TRWAL, zhil 5 W
EOBECBOTRIZEAE—REN B 8'%‘8//\@
" h = * ® e
b, BEOKRE—TE. Ll = / B o
s g 200 © s
Ca05g/L Ll ECRIEHERENHRD E
952 L3, Fig2 ofREOMEMY X
. : : , I [
LATAREHETHD., b ‘5 CaO iz o\ﬁzg
58/L LLETR B o %5 5 100 . : i}
E—EMERLTO 2 c(ﬁ;_HJ.f; 0 10 /Lzo &
Yl SR 1 a0 content g
RIEDT 5 FRERLTE, Lo Fig. 1. Relation CaO content g/L in lime water

OR—FENC DI THEESR AT -
728, TOMREBEKETH -2, o
T EIEDTE, BEO[KAICZEEE
BRI Ul EF - 72D TS
sy FETos v (PH12) TH

and the nitrogen dissolved out in to lime
wajer jrom skin.

O, (@ Blue shark skin.
shark skin.

&3 Hammer-head
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LY & J{H&$@%§E4EA%@—%1)§¢;E¥@ 5t

BT B BBOTEOTRELHE  § R
=z Q
LIRS NG, C OMEEEHRT g |
D (o]
ab@%!!jﬁ%ﬁaf:bs‘%@%%i& im sl
BRI TH -7 @EomREETable £ afee &
Z) el s ®
IR L) M -T Z0RHEAR & = \90\2/0‘3 “’<°
OFFBESHT K., LFRIE LTH §,,
Fig.1 BX ¢ Fig. 2 x b Ca0 5g/L §
f%é?‘i:ﬂ%?‘é%ciﬁ—k& 0, Eh Ll S e s W
LOBPETRIRE—ELLEELDEE CaO content g/L
b DEH5, ED(KE@ LIRS Fig. 2. Felation between CaO content in lime
% e Thos water and the nitrogen in skin.
g/LHlIRERVC2SETHD, FIK O Blue shark skin. 43 Hammer-head shark
B E5g/LRITD K D M {ERED skin.

bOEIHL SN TR,
Tab]e B Volatxhty of NH,ClI- N in llmmg water.

CaO content Nitrogen
(g./200ml. of 19 NH,CI) (mg. /200ml.)

0 420

408

5 394

10 412

20 422

40 420

Nitrogen was determined after incubation for 24 hrs. 23+1°C.

REB—2

Ca0 5g/L opl00ml, 200ml ¥ kv 500ml %% 4 [KERIC & D, ZhicREE = &
BUEBRB— 1 SR L TAHBRRBEIE L. AKKO pH 25K T~ 7.
FIRERIC BT 2 FAKED pH 1211.8~12.2BE Th - TRV ENERBD S NE b7,
WzEsERT, Fig. 3 ICRT &5 KBRS DIchhrb o TMBARE ESICHEmLE. Ch

Blue shark skin Hammer head shark skin
30 ° 30[ g
7 7,
o—07/ ° __@
4T20F e 20k o/ 7
S /e/ o
o /
= | o Lo
= loj-2 / o
0 0
o] 5 10 0 5 10

Days of liming
Fig. 3. Changes in the nitrogen dissolved out into lime water from skin.
The volume of lime water was 100ml. (O), 20oml. (®) and 500ml, (&) respectively.
The nitrogen was showed as mg. per 5 g. of skin.
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D5 A BT EEEOER RS BEH L, 5~7 B TR—IGHIEERFEMZE LA LHE
H U THEMRIBICIE > TR 2D TH B EEZ 5N 5. EH (1951)% ¢ B O HIKE I 2
WTHRERC EAHEZ L Twd, 7T~108BI1TE 25 EARGICHEH LRSS O35
729, BOBH Y — 7 B2 A RTOTH B EEA 5N, AKREIC X D EHERRDS
ED LD ITE LA ARRNICAH S & Tabled ICRT LD IKEHEFERICHT 2 I 2D
WD oz, TORRIT & vy BEFREZAYOKITTME T 2 B &0, RE, &
WRBEIC DD TERE (1955)™ 538 7k R &R TH - 72,

Table 4. The nitrogen in the shark skin which was immersed in various volume of lime water.

Volume of Nitrogem
Kind of skin ' lime water (mlg). % off"}aw. skin)
(ml.) ‘ ays of liming
K 1 5 7 10

L 100 211.4 438.0 452.2 541.8
Blue shark skin ] 200 174.2 356. 4 377.6 561.0
| 500 | 1242 337.0 379.0 470.6
100 | 2058 | 513.6 503.6 | 606.4
Hammer-head shark skin | 200 192.2 | 436.0 453.8 644. 2
\ 500 165.0 330.4 | 406.4 509. 6

I ARERCETZHENRZEEDELS
£ B A &
1. ko
IS 7 A4 9 2 RAFSICKELEFT L b 0% e, R E L THEEE K
MEIZ 101 EEETHS. Coiklk%s CaO 20g/L oiA#200mldz A TEfe L 25°C
AAEHRIC AN 2 IR L, —ER RSN 2 & D LFEAKIE L1z, < OB & AIKIR &
b THPEFHNO. 2 Z AL THAB L—ERE L.
2. EB G,
EFEEEE o TEIKIEAS OB HZEEFHERD 5 J O AHICER LT 3 RG D E{bA K 4 IR
DT EEHRIT K > TREIICOHER L.
(1) BHEEHRE 7 —v & — VB X D ARKEROEHERER Y, SRR £%25#%
B|ICHT5%ELTRLT.
() TrE=VRBER I HEBELCLABOWERL, AN EEEE S I UOAHERER YT
5% TEDbL LI,
(B) *27wm7 4 vRBREEK T HENC10% ZHAUEERRIA A N A TH T 2 il et Ui,
) BRET 3/ BER RO —EIRA 202 HHER THKS iR U CRIEBRICHE R L 7%,
(5) JAERRZHHICERAE T B RGO T | AIKIER & - 7o 0 BHRAER L, WHERTOHE
R OEBHERICHT 2 %45K, T 1o—H220%HI TS L 725, i L 7258 L
TIFy, 73V, T3/, BEXUE/ T /BEREERLLD,
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RBEREREBIUVUEER
KEBA. ARELNERCSITZHHPEZEBEIBFHEREOE L
RRICH T 2 AKEDOHEEEARN T2 L LI, REOMEEZBELIZTZEMNT, 25
AKIRIC L 2 REHEOFREE % A 5 1), fEREEHRRL LOAKEFSOBEHER

BEER L.

|
s = Ne—~o_ Cattle hige 15|
N 0—°~ e (S
- soF \O\O 9—0\
g —o
'(_% Blye oh © 2 1o} ™ AN /
£ 8ol T ey 8 s e
o o] E _o/ 0/9
go)n \ Z glo—0—0~ o—®"
g O e i atte nd
Z
60 1 1 1 I 0 L L . .
0 5 10 15 20 0 5 10 15 20
Days of liming Days of liming
Fig.4. Changes in the amount of the nitrogen Fig.5. Changes in the amount of the nitrogen
in blue shark skin and cattle hide. dissolved out into lime water from blue shark

skin and cattle hide.
The nitrogen was expressed as per cent of
total nitrogen in the skin.

Table 5. Composition of blue shark skin and cattle hide.

T R \
Kind of skin Moisture | Total-N Aﬁ*m:::éa Humin-N* Diamino- | Mono-
(%) (%) A inoiN ‘ N* | amino-N#*
x
|
Blue shark skin ‘ 11,22 12.38 35 1.2 DS A )
Cattle hide [ 70034 17.76 2.9 2.1 27.6 ‘ 67.5

* showed as per cent of total-N

Fig.4 XU Fig.5 cx0&iRAERT. 12 BikR o —#kiZ Tables X5 Tdh -
7o, HICEET 2EHRBRIAKBELEAREEBICY A FTHHEHETERDT I8 AFT
RI2ZHHEL OFETRITEEAL 02 5WR VST 2HAER Lz, —HEHERRR
BN U7, K& (1950 LN BRI ARIRIC X DA 2 » 7 o B D52 73 1
T 505 ARKEBEMICh T, ToBEHREENL, 27— YOoXEEET I/ BO
IEHDBEDONBDT, AKEIZIS CITH > T20HFIESIFHETH 5 ki L, 7 DS
ARG BN O 8, 310b BILEREOZEICE BEBRE L ERSTR S,
AEBROAKERRE 25 CTH » TREOHA L3 F2 2084 2 RZIZI0B[(HK, 4 K TR
17 B RIESIFH TS - 7o, ARERICK T 2 R EFROZRBHSMICED b, 37180
BA4EZOBEERFEROEITBE S REBE 12 £ 3039 A FIE B TRBENOBEMITED 5
Nz, NSDTEMSH ARRBESL 2 v e EHERE - R3EENFRERELZOT
bAH5LBBEh, HOPCRBERERELDZOWERED, AIKROKHEEZZE LI RTD
TbDEEbNS,
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EEB. AHEBZFEMTOMIR
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Ta 54 vBEROWEETT-> 7. TOREIZ Table6 Bk Table7 0 &< ThH 5.

Table 6. The ammonia-N content in the lime water which was used for the liming of skin.

Fraction  § I

Days of liming A B A B
1 0.69 20.3 0.31 36.0
3 0.70 14.7 0. 74 31.6
5 0.92 13.7 0.82 31.2
7 1.20 30.6
10 L0 14.1
12 | 1.07 9.0
15 j 1.50 8.7 1.67 28.7

I : Blue shark skin was used for liming.

IT : Cattle hide was used for liming.

A : showed as per cent of the total nitrogen in skin.
B : showed as per cent of the nitrogen in lime water.

Table 7. Change of the metaprotein-N content in the lime
water which was used for the liming of skin.

Fraction
I | I
Days of liming |

1 1.4 0

3 2.4 0

5 4.5 0

7 ‘ 5.7 } 0

10 ; 8.9 \ 0

12 8.8 i 0

15 10.8 i 0

Figures was showed as per cent of the total nitrogen in skin.
I, II : see Table 6.

Table6 L0 7 v &= vEBEHERIIUBEARE & bITNL, —HEHEERERICELT
BREBICHAD L THY, TOBERFFRLOY A RITIZHBIZL L, £ 27054 o p8%
RIIERZAKE U cARBRICREREBD O NLh -7z, CThiZEiLEOHERIC L30T
HBPELNIBON, FRESAZOELHEED1DTH 5.

ULEDFERNS LT a5 -7 vid, KiE ABHDDIEHo L S aEpEFE, T &
LTas =7 vEADGTFHOMBT 3 VSIS RAERZTCT v 2= v 2ERTBDTHA
S EBbNn3.

REC. ARBENECLZ 35— v EBZOTIL

FARBLEZE U O EFHKS L UHERBEAHR~EH U RGO EROEEE L 5, THOR

ff
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RIEAR & el 21710, B2 5 -7 vOBRSHOEIEHR S, TR R 13 Table8
Lieh Table9 & & & Ch -ite,

Table 8. Distribution of the nitroge in the shark skin which was subjected to liming
and the nitrogen dissolved out into lime water from the skin.

Nitrogen
Fract Form of (% of the nitrogen in the skin)
raction . G
nitrogen Days of liming
e 0 1 3 5 7 10 12 15
Ammonia-N { ‘
SR 3.4 3.1 393 2.8 2.8 2.5 2.2 2.0
Nitrogen Humin-N 1.2 1.4 1.2 152 1.2 L. 1.3 1.2
in skin Diamino-N 27.4 [ 252502857 | 231 1 2405 24.2 | -22.6 | 20.6
Monoamino-N | 71.7 | 70.5 ‘ TSRS 3e08 | R0 5 BT 0 3R 78 511576, 4
| | |
Ammonia-N |
i N 5.4 14.9 | 17.4 | 17.4
Nitrogen Humin-N 1.5 146 a7 1.4
in lime water | Diamino-N 20.2 20,1 | 20,05 26:3
Monoamino-N | 69. 2 69:04 #65.4 117:65.9
| | |

Table 9. Distribution of the nitrogen in the cattle hide which was subjected to liming
and the nitrogen dissolved out into lime water (from the skin.)

ngrogen ; }
Fraction Form of nitrogen (% Olg;};,: gfltﬁ?r%ﬁ?gm skin)
i i Sl 0 o 7 10 15
Ammonia-N |
RSN | 209 A 2l 159 2:1
Nitrogen in Humin-N | 2.1 1.6 1.6 1547, 159
skin Diamino-N 2746 25.9 2208 20.0 21.6
Monoamino-N 67.5 T2, 7541 76.3 74.8
Ammonia-N ’ = ‘
e 10.0 9.8 : .8
Nitrogen in Humin-N 2.3 23 2.:5
lime water Diamino-N 2242 23.2 23.7
Monoamino-N i 69. 1 70. 2 70. 4
CNoDERIZ, B2~ vBAKECX-THEIP DI OTROIBDELTRET L%

mbcwé.&WQTy%;+£$UT~FTE“miﬁ¢L,EﬂCEMﬁmL@mbt
ROOHT v 2=¥BLT I FEEZEZERIIWEM L. Srussine (1949)%9 $ D 7 3 ¥
RRZEF 2 QMBI & & bICAD S BT EEMAE LT3, Beek % (1953)%9 [ HKHE
MEICE -T2 9 — &/®M7:F§w%b<xwﬁn,;@ﬁﬁﬁ%@ﬁ»£$y»ﬁa
WD T v ==Y HERINB C EATHL TS, 7y e=vBEHRRL T 3 FEBEERR
®mu,ﬁmK#X&®ﬁﬁ¢&ib§<,;@E%ﬁ$«®muméﬁ&ai¢§®%

ERThH-otc., 7 I VEBEFERR Y ARIDSFROFHHIN0%EZ >, o7 I DREERET
i3, TOEMBPIBLESTHD, EhriCREROERFERSFHEOZNLIDZ L. TDXD
TR DS TRICHEREFADIAHIC RS b 555, MEEEEAE L ME» O 23R T 5 E%ERL

’,
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I AERKERICEHTZ7 3 /8D

TCRELALIICARD T 5 v D7 F FIEGIRERD L S IKH L OkEREEE S
BTy, TOMERIIARLETH 5 E GusTavson (1942)60 Zik~THD, = & |10
BES (195D, MEOERR, TN oICHFEET 2 UEREDEIC L2061, chdD
RY_7F FEEMKT 27 2 /BROFE, & Q%;UMQM$%Km%m®¥@ﬁéo
ZOICHEDLNE LIEML TR 3, 21&/{\*7‘ )‘B‘Z% IKDWTODT 3/ BOMERICEEd 2 #i&iciz
HEEGS ABNDY2DsDnH D, X EmmE(wWW)£@WW@%ﬁ,%$Q%
{rl@ a5 —4 RT3 /BRI DOI c,{y’h‘}ﬂu ICHEIN TS, F 7 GusTavson (1942)60
2IBEOOTRAKE I~ v R3FRa S-S v X ORBEETH B EHT NG, 1S
ED(?[&FP COMRERES B T 2 VBRICTOWLTIIAHE (1953) D ML sd b, = 7o B
KAKEBERICE T 2 L/ BAHOEIMCONLTRAE (1950 D7 #id: & & 2 25,
ﬁf&%ﬁ&ﬁk@@t%ﬁéﬁm7 / BOBHEMIC DO TORERSGDET AL

B, Ko TZORIKDER— =707 7774 ICEDREEMZ THI

£ B A &

1. MR B L O EE

TA Y AR B IO E BT,

2. Y A BEOFHE X O3 o i

TAY A RIC S EROKEMAT, MEUL O A 5 A TR Z B LTz 208 L, 3
IR THRUBIGERE U ic it U, &kl & Ui,

3. A KK

CaOb g/LoAKIK =M, ChICT A4 B3 RM5e (3 x 4cm) % 2 i L
T, 23=1°CicHirE L.

4. AR K AR L 72 B2 & o 2ok

—ERER A S I AR ORI 2D H L, A% BREFEENO. 2 TIFB L 7= iF
B L ZDIFRE 6 NHFTRTHXKAR LIz b DA ZNE NI L TREE Ly,

5. R=s8—e Jm=w b FI74

PRI RPEIFHENO.50% L ZIRICIEB 21T - 7. BBIFI & L iRz —otic25% /K ikn 7
:/-»mu<7a/—»:my K=4:11: 1%, 15=3°CTUEBE Lx. %

BAKEM 7 2/ —VITEER Lic=v e F Y 20. 2% 0% 072, REEFLH Ca 44
@%ﬂa&ﬂbf&ﬁbt.
R B & R

KREBA., Y ARBIPHBO7 I/ BIH

TTHEOHEAREL LT 4 AHEZDBICOLTZOHIRT 3 /BB H~7. Ok
Rid, Tablel0DTLLTH-T, ¥ ARPORABIOT 3 / Bt S hrzrs, B
SR EGB L OHIL ABHDDMELFRKICT Y vy TAF= V3L SR,

REB. ARELERICY A X ENSBHT 57 3/ BOBRBIORGERNT 3 /8B
BHICEXRZTEE.
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Table 10. Detected amino acid in hydrolyzed blue shark
skin and its placoid scale.

Amino acid \‘ skin ‘ scale
Glycine 4+ 1 ++
Glutamic acid L | Se
Cystine SECIS g
Alanine + 4 + 4
Leucine + 3‘ ==
Serine ++ o
Valine o ES
Tyrosine A +
Aspartic acid ++ + 4
Lysine Rk ++
Arginine ++ =
Phenylalanine 4+ ‘ =
Proline +4 \ —
Hydroxyproline ++ ‘ -

Two dimensional paper chromatography was used.
Solvent: 1, phenol : water=75 : 25

2 butanol : acetic acid : water=4:1: 1
Colour reagent: water saturated butanol 0. 2% ninhydrin
solution.

Table 11. Detected amino acids in the lime water which was used for the liming of blue shark skin
LT e ~ 100 200 | 500
DaysoflimingFraction‘ 1 } 5 | 7 { b 1 S OB ’ 10 l } 5 . 7 | 10
Amino acid s B|a B[a B]a BJa B|A B|A B|A B|A B|A B|A B|A B

Glycine - =+ +++\++*++++ B R B et ol
Glutamic acid B o 2 i i I e o e o e
Clystine = == —|& &= +|— +|= ++ H+ H—- —|= —|x £ =
Alanine — =% 4|+ |+ F|= == | | | FE A
Leucine B B e o o i e (ol o e i ol
Serine B o R e i b o e
Valine - == |= | = == == == = —|m HE EE
Tyrosine B B e ot o1 i b e o e i o e ol
Aspartic acid B 3 o o o L Eo o i el
Lysine < e g gebaigles b gl e e e e
Arginine _ | == == el RN o | | e o PR R R il
Phenylalanine TSI PRI [ S R e e e e e e
Proline —————+~+~—-——-—i—-+——-————-—} A
Hydroxyproline = —|= = || == == = e T _.i_. kT
Unknown e 818 A 2e2lo 81 k 17‘2 2 3
\ I

A: Sample which was subjected to no hydrolysis.
B: Hydrolyzed sample.
See Table 10. on the method of paper chromatography.
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RITDWNT, T3

Hahr,

7o, TDT LR 1ERBOBGRE—

IZHARIC

7Y S,

7 R

2oy FERRT 2 /R

THEDLEEIOND

AU D I35 i 24

T g VR,

2IVBBIUY 2T R
T ROSTE AR, T I, B4R
NODELD OEHBHIKNHEPNTHD EBTMH5. TH
TE57m Y vBXU, RARGEHS T
LRRTFy MROSOWEHEL, ROAHEZD DR AICHRINHEH TS
CI0EBERRR TR Y v BEUAFY T Y s & D
Wi, a7~ BRI T&ictsiiInsg

EHT

BRI NI - 7205,
b o7,

5,

7, BXUI0BMREL 7« AKX
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FZEAERED NI -
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ENT B A THK 3 g v iz
WE = B bNI.
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57 3 JBROMEEEH~T.
T A Y AR B IUERIC DN TOEE

MFIC DS LTA S &

7%

AR 200mIFz 2575 0> L30H [ L,

7 BEU#ZICE, 2iCo@slEmd s &E2RLTHS
2, FEOIL2EEHO DD LD HJBHICHL DR Ry P BHRHINTLE, Bicraey v, 4
Fo 7o) ryBIETAE=VEDOTAEBE, Fu ) i3t A ETHE,

StEL 2 21 Table 124 J. ¢¢ Table 13ic
NI, Y AROEBRFIHICBLTHEO LS ITHAZS
L TRbbEYAKET HEON

o
T EZEIR
TR & o

AP A

N
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Table 12. Detected amino ac1ds the lime water which was used for the liming of blue shark skin.

Days of hmmg

Fraction

Amino acid

A

1’ 3

|

5‘ 7‘ 0|1

m| w’ mi

25

B‘A B'A B‘A B‘A B’A B‘A B‘A B\A B’AB

Glycine
Glutamic acid
Cystine
Alanine
Leucine
Serine

Valine
Tyrosine
Aspartic acid
Lysine
Arginine
Phenylalanine
Proline
Hydroxyproline

Unknown

+

H
H
H

A, B : see Table 11: K

H
I

H
H
H
H

H
H
H
+ |
-

H

HH \ H H
HH | H

HH | HH
e e o
HH HH
|~ 4
o+
H
-+
-+
-+

+
+
-+

|+ 4

HH | H
|4

H
HH
H
HoH | H
= H| =
b o | o 4
= b bt £
HoH |+ H
A
HH
s
— =
— = |+ H
= o 1o A

See Table 10. on the method of paper chromatography.

| H
+ |+ |
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H
H
H
|+
H
+
H
H
H
&
H
H
H
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Table 13. Detected amino acids in the lime water which was used for the liming of cattle hide.

Days of liming ‘ 1 5 12 ‘ 15 1 17 = 20 \ 25 l 30

|
Fraction ‘ - -
A B|A B|A B|A B|A B|A B|a B|A B

Amino acid

Glycine ‘ 1 B 2508 s E A e 0 R (e
Glutamic acid |- == +|H H|H H | s R oy e e G
Cystine Ll dls e R e L s e R
Alanine e e b e B e o B e | e
Leucine Bt e ) s i ol B s ] S SR B S
Serine (e e =SS S S e s el L R S e S
Valine - CRE B T R R e 4o | H o= |+ +
Tyrosine T e I o s | W S G H OB s s e o SR o (S
Aspartic acid 1 1 o 1 ey e 2 e T ] e
Lysine R R S e LR L RS PR S
Arginine R SR S S R GRS L R S e
Phenylalanine ‘ R S SR S R T R e [ S ERR T W R e TR e
Proline e e A e e o
Hydroxyproline e I A DaSe IR T
Unknown + + ‘ i

A, B : see Table 11.
See Table 10 on the method of paper chromatography.

NEBERETRITEEELNTHLS, A3y 7o) vyi3+ A TRI2ZERE LN, —F
R TiE, 17THHIE DN, 0HBEICIEAD £ SICEHbN TS, TOFFRITDOLTORR
FAREE (1954 MWL IC DL TEI KGR EFARETH 2. BIRAICKE (1954)5 3B D
YR ARKEARRNIBETHE L LTS, + AKTRFRLEREILTDIHN23°CT 7~108 [H
DM EEZONE, TAHF=v O TR 7Y vBIUAFv 7o) v EAEY AHD
TR RHIN TR 245, FRMNICEERNORMBS S X HICELLENIDTHTHE
CHEEINZ 5 C Lic Uik,

V. ARIGERICEITBF+> 70U vELUP7LEZY
AGROMICE | &6, HEGH OO+ T o) v (BT HP. LIEE) BLU 7r¥=
v (UUF Arg. LK) oEHERIC DL CERNICKRET S Lic Lz, &K HP. g =
5= U HERT 2 /B S bHRINEEEEZEZONTEY, »D HP. K o#uKIcs
DEEE LBERO D B ¢ &3 EastoE (1957)WZDfiic & > THOHONTLBEDT, I I —
S ekt d 2 ARBOMRICOLTOAIRAS HP. #8RK32c itk BoNED TRE
WiptFEZ .

2 B A &
1. Ak o 4 %W
TAYAREEFTHB L, KB, 1.5x5cm (028 OAR=XicUKLE., chzx &G
& (1954)68):69 D gLERERIC L7z Asty, pH 9. 50 Tlid#E@Ek (M/ 5 Na,B,O,3: £ T'N/10NaO
H) 24855 (10=2°C) BiEL, 773y, 7a7 ) valis, KELKULE, = 3
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RF v EfRETEHIC0.1% ) 7y v EER (PH7.8~8.0) % AL>T20°CT 2485741k
S, WMELd 0l Ca05 g/L o AKE200mIfc B L T23+3"CIlo it L —7EfsE
RS S & DL TRBICE L, AKIRE DB RT3 KkBE L, 100°C T 8 B[l
BeU, 6N-HCl z20f58nz, 200K #E Uitk BB kT HCl- 4 2% 3k 2 #2
A LY, R —ERE LTHERE Lz,

2. HP. oER

NeumaN& LoGaN IEDEHTH % ke (1956) D5 I L DER L1, T b 1
ml (H.P. 5~15r&%) 120.01MuSO,1ml, 2.5N-NaOH1ml, #1756 % H,0, 1ml &
A, 50MRE LR T80°CTS MM L L IEB LooiRT 2. Zh#x15°CeL Fic
B L, 3N-HSOdmlen-7oen7ra—nw5%P-YAFALT I/ RyYTUF £ K
AW 2mlEing, FAEML, 65 CTIONMES 2. &ic 25° CRLURICH g4 2
F—nToa—n2mlERR, # 8 LcEaBEEED FRg R TEYEFTEDEE L &S EPO
SARNT X DS-530D 7 4 v & —F it B,

3. Arg. OJER

WARIGZIGAT 2758 A9%BH™Mic X 72, F4bb, K 5ml (Arg. 1 ~10r/ml 2
B) ZX¥% L, 10% NaOH 1 mls Xk 000.1%a-+ 7 + — 1 mlEinz, K< ML, 5~
10537k, Tk L7, RERFER v —£0.2mlE Nz THEE L, 15~20/p%%, 40
IRFR1mlEnA, 15308 A ERTBOCE L tas) EPO-A BITS-507 1 v 2 —%& FinT
g3,

RERERELUER
KBRDFER% Tableld BX U Fig.6 IKRY., BAEBEDAER & 4 I L BIc Bl
LHEEDE L% Tablelbic/Rg,
Fig.6 X0+ »xZp HP. BIZKET7 BEHYD £ TR0, LR IR EBICHK
DU, 10 HITREHONVERITIRD Uiz, C O#55% 13 Eastor (1957)5 I35 k8 NEUMAN
(1950) I L BHERE—HUABRD R—s%—, 78+ 5 74 —ICEBERICE LT B

Table 14. Change in the anounts of hydroxyproline (H. P.) and arginine (Arg.).
Hydroxyproline | . .
o (% of green skin) ] (% o/?iggx’”ler:ell:“;kin)
Days of hming H. B.in BB | g Arg.in =~ Arg m
limed skin lime water lmeSk,inrle limd skin lime water
I

0 5..20 12. 57 (50. 6)| 2. 77

1 ‘ 5.00 12.21 1 2.87
5 | 4.63 0.005 12.33 1 2.00 0.07
7 4.10 0. 002 9.56 ‘ 1.88 0.06
10%* | 1. 54 0. 254 8. 04 0.89 0.47
15%% 0.37 0. 643 0.12 1. 54

Blue shark skin was used.

* Sample skin decomposed slightly.
## Semple skin decomposed.
Moisture was showed in parentheses.
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H. P. and Arg.(% of skink
%)
®
\
/ |
®

—e
o
\\\\\\ o
@\<" e
S0 ez
o oA A GElsiins e
O 5 10 15

Days of liming
Fig. 6. Changes in the amount of hydroxyproline (H. P.) and arginine (Arg.)
in blue shark skin or in lime water.
—O— H.P.inskin —(O-~- H. P. in lime water
—@F— Arg. in skin —5--  Arg. lime water

Table 15. Change in the weight of blue shark skin by various treatments.

Weight of skin (g.)

Sample - dried
Brech dressed* 2 after
skin liming liming

1 1.488 0.693
2 | 1.628 0. 754
3 w 1.710 2.155 0. 742
4 1.927 2.419 0.762
5 2.102 2.657 2.810 0.858
6 1. 601 1.893 1.931 0.657
7 1. 561 1.861 2.130 0.620
8 i 1.905 2..375 2. 359 0676
9 2.007 2. 380 2. 621 04719
10 13899 1.1911 2.689 0. 641
11 2.010 2.543 1.456 0. 280
12 1. 694 2.114 2.002 0.410
13 1. 664 2.022 0.321 0. 039
14 151579 2.010 0.334 0. 041

* beam worked and treated with 0. 1% trypsin at 20°C. for 24 hrs.

H.P. (3100 B 0 BRI IS BRAcRE S T a, Arg i3 HP. EAE7BERS 2 0
T TREEDILA, TRUBRROEER HP.BTREBLMRES L, 7 HP. [T
BOR—re—, sm= 7T 741CK5EENEREME LS. WABMBICHSTRE
o#UEEERE (Ts) BELDE, Bica 7 —7 ko HP. &P &ics Bk
ST & 1> D B4 3784 5 #1458 BEvERIDGE & Lucus & (1944), Gustavson (1955), Eas-
ToE (1955) # & 7% Damoparan (1956) &z kD& T3, Table 14 iT/Rg &2 1T,
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R ERICET % HP. &3, AREOEEZO DI 2L TORNERE L DTH
275, 5 HEED DIRABICIHD Lic, Lizhi- T BiERO#EBR® & 5 i HP. 0GR
e BIE UtehioTZ20 Ts RIETT 2 EATFHEING, WARKAKRICEBLTE, AKE
Zr-T Ts DIETAEP ¢ & &b ERAM/BT 27203, 27 —7 v HRRd 2 Ll
FIREAKRTTN&TH S,

Tablel6 IFERERRE EdICT AV A BLU Y aE 74 2 FD Ts IR ZALY 2 5
ZRT. $1bb Ts BT BETIEEALEMBOAZORMMRL, LB o HP. &
Arg. DA, Hehs > TEREFR~OUEHOBME RS2 MR35, Cch & b AKIE
DIFEIREIZ, O XS HRIEE (%23°C) TRVT7HHARETH 2 EHEEINA.

Table 16. Change in the hydrothermal shrinkage temperature of raw skin during liming process.

Hydrothermal shrinkage temperature, (‘C.)

Kind of skin Days of liming

0 1 5 7 10 15
Blueshark skin ! 55 53 50 49 47 46
Hammer-head shark skin 53 52 48 45 44 43

V ARECKZBUERRE (Ts) Ok

D Ts BELC &3, TORIKEETNTLAA+v7r Y v ORMBIRBICHATD R
THLCEICHZET AL Taes 5> (1U4DDEFEL TS, CORDHHIERIVICEHLTY
* o HP. & Arg. 2R Lh OGBKERICEY 5.2 %% R L. T ORE H.P.
B3, BREEE23=3°CORETICBLTT BEBRT 2E» S Uiy, < oEkzm
LISABHEICIZIZ E A SEDbN, ABCRERBEOESHMEERZ L. E-THP. &
o Arg. 253 5 —4 v OHEINERRG TH A 5 LOPEHFL, TLTELAKRICK -
Tz Ts o EIZE &M & 2w L.

BED (1957)™ RAEOfEICOWT, 20 Ts OfEERIEL, MEOHELEE 58
2= T, W, BN, WD ORAKELSEI ST 5 Ts & HP. OB ©
BRI DOLCEMICKE L, HP. UANCREHERICEET 22 Vo4 F v HilRd = 7 —
FUDRY T F FEORARASE TS & Ts IKBIET 5 &> Jakson (1953)%
OB HEROENS B E L, 37 —7 v OFFRIEEIC HP. pEERS BRBED T 571
LEEIEEEATI - T3, ©C TAERTIATHERERAEICY # B2 MY, AKE, B
RELT 7 0 — 2B AT OAERKEC X 3H%% Ts KO0 TERL, HIEBRTORAO
HP. 8X0 Arg. BOZ{LE OBAREBHE L.

£ B B E
1. HEE B L UAKE
T AV A REAL, ZOREEEDIL TELHASSLEXT.0cm (192.5~3.0g) icl]
WL 7o edTRZ10Mc A 15 e LT, 18=3°Co SIfAIKIkIC AR LTz,
2. B IK
FRE L ThIEAFEORBANC LICE VML THIET vy == % 2B PICRELT
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#93047 R i B 2 1L 7=,

3. BEEB XU 7 v — 4

BPK U 7o B2 % 2 26008, ALH 5 %AW 2 TR U 1 IHUE L 7o akls 7 v — A 8ic
S HIRE (RIRIZ18° =3 CTHICIMRE LS »7) L, BEHTHRLTEEL L. 2o
— LRI B ELD 5 R 7o, BRI Cr0s & LT0.304% TAIHE 5% 1213 5
KoMmA ., =0 pH HI3%3.0TH - 7-.

4. Ts oflE

ARKELTH B REFTERBERMS LICOHLT, 2000, BKLILLDH L
UlilK# 7 = — 2B Lc b D L2 2 NENBRRICEI DD, & 5ICHE & NAFEEER
RIZHE LD b DEREIE L, ThEKBICEEL, BBl T, REO&RETH®
TR, il Uk 2EATOREZ Ts L LTED L. (IHEHELIEHLTL L1
KD 3 RBIEEORRET-> 7285813 Ts O—FEREDEEC L2EE L TH-7.)

RERESIUEE
Table 171089 X 51C, AKBELIED Ts F12A M TRE(L LB LSBT L7,
DT EBATEBRITE KPIVIC BT Ts ICBIENH 3 & ST 2 HP. & 28 IR L

Table 17.  Change in the hydrothermal shrinkage temperature.

Hydrothermal shrinkage temperature (°C.)
Days of liming
0 1 3 5 T ORSTR1DS S 455 4 7. 21 30 =35 437

\
\
|
1
1
1
|

Kind of skin

Limed skin 58 961 57 b8 58T GG 5658 <E5] B M50 B0 4G

Delimed skin \ 28445 53 F 53 S B 53 I 5 3R e 5 O R e S ST 5T
|

Delimed, chrome 78 thgd Tadiigdl g4 84

tanned leather

OHLHHETRROBMDBBDON L o7 EEb—T 5. BBHKED Ts AR
BEEDRHFIC4~5 CllEporc, #-THRKBICED Tshk LRI 3 ERELHL, 2
R 7 v — A SN EED Ts i3, EROZN LD $3930°Ch F5 L. 7 Table
18374 ¥ * RAEFIKEE Licths v — 2 LD Ts #7730 BHBLUOHEEDE
BT 2 TR&IBT 2), chic k 3 LS AICAKLEDSESED Ts FRICEEDH 3 &
RO ONDE, TNRER—MICHER S LT B & S ICHIKELSHME £ v e s BAaed UK
D27 =7 RS BRI 7T FORZRL, BHELY 2 0—ntOREETDODNE

Table 18. Effect of liming on the physical properties of chrome tanned blue shark ledther.

Days of liming 0 1 3 5 7 10 14
s (°C.) 58 78 84 84 84 84 .84
Strength  (kg./cm?.) 10322 112,12. - 18240: 151 5:80 > 7155192, 14,52 9.10
Elongation (%) 38.9 44.3 48.0 45.9 45.9 42.6 38.2

The pH of the chrome tanning liqure was 2. 8 - 3. 4.
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CLTctedbTHBEEDNS.

V. i &

B PRI 2 AIRIBO M EH D C ENRETHA D EEL, REEE LT A
LR DBAIT DL T HIESR U,

I 250 owiic 2T

@ FAKERICED» SEHT 2285803, AKBEPEFTIETH S EIZEAL—ETHY
W & I EARRTS < ALFERSE BT Uichs » THEIN L 72,

() AR BIOHEEDP SEN U EBRRGO—HIE T v =7 & L TAHKKFICEEL
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