SI=M3FEEEIX (1974), X7 A HI2§
Ko;;;zanil.Bzochem J. (1974) Vol. 7, No 2, PP 125—142

Agddtn FEHT 4 EHTad

(1974d 249 114 A)

2% 5E Az o 4@ 479 YPez 3T FEAFA (4 497
AL 22 AF ek Gillespie 59 Wyl 234 0.1 M-thioglycolate 2 40°C
oA keratin-¥ %% ¥ S-carboxymethyl (SCMK) H=2XE& F43I}dx Yy
N-HCl 2 534 (171 4.7~5.06)¢] HSlelA AAg 29 22 FefshAdo

229 Adwe S5 Az FFon 16~30%0] 9 29 keratin o] ofv]
v 24 3% B3 18F0908, 2 2499 Aok 4z ggodt B $7d
A &z3 9RA9 Lysme g 26742 497 5.57%, A7 4. 99/011 o] 3hof
#A A3 ol ddor, $79 S-carboxymethyl cysteine o 3 9.41%2
o7t 6,.06%, A7 5.96%0) ©lg 222 2 keratin o disulfide bridge o] &g+
cross-linking AE7F 572, Az vd 2dE AL ez 9l

Z2 =] 9] monosaccharide, sialic acid, hexosamine, 3 uronic acid 9] 24 & ¥
A A olE & FFE AN 5% ¥R A2FF Held $24L 1.38%,
F47 0.47%, A7 1.04%0] 3.

Sialic acid 8] &% $& @99 AzFH dstd gmF +74 1. 26xmol,
7+ 0.29umol, A7 0,96xmol & ekt

Hexosamine £4 ol 4 3 % %3] galactosamine & Z % A &= glucosamine 3t
o] B2&5 on m& uronic acid #4243} glucuronic acid & 3F F3 AE=HA ¢
oF 3 galacturonic acid ¥to} A &5 v},

wEF F4 e 2L 24 D 7o = glucose, galactose, xylose, fucose 7} A
Z}e] &= glucose, mannose, r1bose 7b 27 2 &5 4ot

=0
T

St sagAs 5% Azd 2550 WeEExy FRE4L datsts At 9

2AHANAE BE A2Fq 4, 972, Az A Gillespie (1957) 54 low-sulfur
containing keratin F&ug ol 93] DS A7 &, £, AAFS oF A<
W AF 78] FA AEAY 3] 5& v zAEYE ERE 4 ofnxa FAF o

= oo conjugation ® monosaccharide, hexosamine, sialic acid 2 uronic acid &
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o AARAd AR EAY BAH AFEA 9T 2ARFE @A=2A Azt
4% 244 54¢ ¥z Azagsld nass vl

8 Mz W
A 8 HE
2 AYelA AT $A4L A HFF B4FNA, F94E BdA=elA HF
FYsgon A4 A5 LEFAA YL

B. RaME $aEa

Gillespie 59 ¥4 ¢ 3lo low-sulfur containing protein 91 SCMKA (S-carbo-
xymethyl keratin & $%=x% low-sulfur containing keratin) g FZ&3& W&
AlgEg e F =& 258 50°C o4 40°C & = zinc acetate o] 9] & Zohw]
A 382 0INHCI 2 ol & $34¢ 2474 Rob wujg Posnz 49 43¢
3] L.

& 7, 574, Az A7 B Qv E-ES FEFE T3 A AAd
Z FFFE A 3~43 AARE 25dA Ad AZAN AL 47 EUE BGEF
percolator 3 & A}-&3}e] acetone 22 ®XF A8 A= LE& 7 40g& F

o] 2o} AF&3IY . F£& 77 sample 40g € Erlenmeyer flask o] ¥z 0.1
M-thioglycolate (pH 10.5) 900 ml & ¥ = 7| W] T+ A4 gas B 43 A A A
Tl & =] AgE wtm 40°C ez 147 TG Al EE] F4 5T
B A2 sly AEAL high-sulfur &-f=9¥ % low-sulfur o] EgEo] R
2 Az S FUg W o s 33 o FE3km FS HAHE AHEdhd 0.1 M-
thioglx"colate (pH 12.3) 900 ml & 40°C ol 4] A& gas X gslol] 1A 7F £Eo] FHA
"“ﬂb} 223 YA Y3l K A5H L FUdAx No. 2B) & o g o4& §
oo gl AAJE tha] 9 &3¢ 0.1M-thioglycolate (pH 12.3) 900 ml & F<4
F71% M]/‘i Fzste] gz gt F29¢ 20°CE Y75tz A3 F24 117
o t]sled iodoacetate 40g & 150ml o] ZH<Fo L3lA A pH7 = 24 & —9-°3% )
7bebed pH = 974%] =t} nitroprusside A 8 & 3t S4o] HEE AT T o)A
0.1 M-thioglycolate & 7} 8] nitroprusside A g o] %Ao] =% & 3 cellophane
2 fFrFelA dokzt FA4AZ . pH7F 6 A 7F A FA A £33 zinc acetate &
N 3 HE¥TF 0.02Me] SA d cheke] Az 4%t 3000r. p. m. o A
10 271 9227 3ke] AAS F3lx 0.1M-sodium acetate & £HAH £&EL
AA R sl AAsz SR B35z pH6ZAHYHA 2719 #2o] zinc acetate I
AL A7 E 23% 23 wEF & F4d40] pH6ZA & F2el 0.1 N-HCl &
& qrrstd A SHAAS o} g Le] Az 70% acetone £ E 33 A HF}
acetone 3} ethyl ether 2 ztz+ 33 A 43l AZA7] B9 & sample 2 33t
2z4¢ =499 Figure 15} 2t

-lN' o2
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Bovine Horn Powder (60Gm.)
Defatted with acetone and extracted with
0.1M thioglycolate 900m! (pH 10.5) four
times at 40°C on a rotary shaker (for 1
hr. each) under *nitrogen atmosphere and

filtrated.
[

Residue Filtrate
Extracted with 0. 1M-thioglycolate (Discard)
900ml (pH 12.3) at 40°C two times.

Extract ' Residue
Add iodoacetate (pH 7.0) and (Discard)

| dialysis against tap water.
Precipitate (by zinc acetate)
Centrifugation
I
Supernatant Precipitate
(Discard) Dissolve in 0. 1M
sodium citrate.
Dialysis
Repeat twice.
Add 0.1N-HClL
Precipitate

FIGURE 1: The Procedure of Extraction

74, ®9%4, A7 #29 D89 yield 9} A% FAREL BAs 24 Table
15 2t

TABLE 1I: Isoelectric Points and Protein Yields of Various Horns

Bovine Water Buffalo Rhinoceros
Horn Horn Horn
pl 4.7-4.8 4,7-4.8 4.9-5.05
Yield (%) 29.5 16.3 17.6

C. gol % HEANH

1) Amino acid 24

* pyrogallol 5g & %TﬁF 50ml o) o]z w2 NaOH 6g 2 ZF 4 25mle] £33t ¥ A< g
3t 9 N, gas 3 pyrogallol-NaOH -8-"-11 FHAAF %" & A 447 N, gasz
A9 F7E AZAZAL

Vol. 7, No. 2, 1974



128 N7 - A&

a) Sample 2] 13}

Sample & #7 3mg & AH3te A2 (0.6x7cm)o] ¥z 6N-HCl, Iml¥-S 7}
g § B-#ste] HCI-H0 3w 3% (b.p. 108°C) ol @ = reflux 3] 24 A7 34
ok,

b) Sample ¢ A7
23 & A st NaOH pellets & ¥ & P,0;-desiccator o] 4 A 235t g A4¢ g4
3 A A & pH 2.2, citrate buffer 1ml & 7}3td L3 A7 ] 0.1ml &
o ofml it AF 47| (Hitachi KLA-3B) 2 44, 4 olulx4k-e pH 3.25, citrate
buffer 2 elution & % pH 4.25, citrate buffer 2 elution 1Bz 74 ofv]x4tL
pH 5.28, citrate buffer & elution A Z t}. Standard & Zrolw]x= 4} 0. 054 mole & A}
L3ttt =z A7+ Table T 7ot

¥ Tryptophane & alkali 2 ¥#3t9 w] s+ Block and Bolling’s Modification
of the Millon-Lugg Method (Block, 1951) o] Z&}e] A& 3t¢d ).

a) Sample o] &3

Sample 7tz 25mg & 2A4#(0.6x7cm) o] ¥ 5N-NaOH €9 Iml & s}ate] 2

% 100°C F8&-3el A 18 A2k E&A At
b) A B

3 F TN-H,S0, 4oz F3, 44E3 4542 Heto 20ml 297 o
Aol 42 SFTE JA4¢ I0ml 2 & 7)o Lugg’s HgSO,~HgCl,-Na,S0, A
A A 3ml g shete] 100°C oA 10 £7 $AG & F4Fo dzshz IN-HL,S0, &
o 2mlg A F SEEE AAG 0ml 2 g QARG g3e e
# A ¢ Lugg's Washing A]ef*2.2 23 A 43 ¥ A& Lugg's color A] ¢* (HgSO,-
HgCl,) 5mlell #E3ate] 50~55°CellA 15 &7 W3g & dA2esc}, JEde 3
sts ot Lugg's Color A] % 5ml 2 A& A& 3 A4 Felz ZH5 2ml &
©] S=71ste] 3.45% NaNO, 1ml & 7135l A 23] 302 Fof] 420my ol A] Spectronic
208 AFE3le lem cell 2 optical densities & ¢ &v}. Standard (HO o &)=
IN-H,SO, 022 35t AL Adste AL EAeA 243t w4, ] wso
sample 2] tryptophane 22 F*3t4 of.

2) BRAE
Glegg (Glegg et al., 1953)9] w o] F3ab4g ).
A) PPC ¢} TLC ] 23 &<l

rﬂ'

44'

* Luggr's A" A oF : 75g HgSO,, 55g HgCl,, 70g Na,S0,& H,80, 125g3# H,0 850ml &
E3% Ad 29T 5 AFE 112 @

* Lugg's Al A A < : AAA k& FU volumn & N-H,SO, 2 3 4 3tet.

* Lugg's A4 A o : HgSO, 12g# HgCl, 9g ¢ H,0 600ml+H,SO, 100g, L+ L33tz
500g & H,SO, & F713tct. WAste 112 &of.

Korcen Biochem. J.
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TABLE 1I: Amino Acid Composition of Animal Hard Tissue Proteins.
(g. of amino acid / 100g. protein)

0. 1M-Thioglycolate
Protein Extract

(at pH 12.3)
Amino Acids
Bovine Water Rhinoceros
Horn Buffalo Horn
Horn
Tryptophane 0. 65 0.75 0.65
Lysine 2.67 5.57 4.99
Histidine 0.86 1.12 1.21
Arginine 11.02 10.61 11.61
Aspartic acid 10. 09 10.73 9. 89
Threonine 3.98 3.97 3.90
Serine 4.50 5,16 4.48
Glutamic acid 18.62 19. 36 18.24
Proline 3.74 2.87 3.16
Glycine 3.79 4.86 3.90
Alanine 4,50 4.4 5.27
Cystine 0.55 L — 0.72
Valine 5. 56 573 5.95
Methionine 0. 68 1.26 0.90
Isoleucine 4,12 4. 64 4.50
Leucine 10. 23 10. 96 11.23
Tyrosine 5.42 4.86 5. 43
Phenylalanine 2.92 3.29 3.60
Carboxymethyl Cysteine 9.41 6. 06 5. 96
Total 103.41 106. 27 105. 09

a) Sample o] -3

Sample 7 50mg 7 dried activated resin®* (Dowex 50W (H*)) 600mg, ZH%

1.3ml & ZAF3de] (0.6x7cm) ¥z 53F 100°C FE30A 48 A7 F& A+
b) Sample & A&

o 3 Azt test tube o] &7z FHF Iml 2 2AAE AH 3 JA3 #§e
¥ QA 3elshe] (3000r. p.m. 30 %) A5HL ThE test tube o] $7]x 45°C o] el
A vacuum rotary evaporator Woll 4 AzAZDFE ZAH 0.1ml SF/FFE 7hsle &
A 7] = whatmann No. 1 paper & TLC Ao} 27 A7 5mm o] E 10~20 3]
spotting §+}.

* Dried activated resin: Dowex 50W 10g & 4.4N-HCl 1l & A &3 ¥
A

dAo] oA w7t
ZHF52 AA 3= suction &2 $AF FEL& AAR F F7] Fol =

AA AEEg .

Val. 7, No. 2, 1974
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o AN
AMEv] (Chargaff ef al., 1948) (n-butanol: pyridine: H,0) 2 ascending ¥4 2
2 33 A Jeanes ef al., 1951 A7 TLCE Y LuiZ 27cm AMAZ .
d) T
AANE 443 A2H paper f TLC Aol =4 A ¢k (1968) (diphenylamine +aniline
+acetonc+H;PO,) & spray 3t 7tgsl4 g3 L AAE 4R+
standard = 27 1% 4£94L spotting 8] sample ¢ spots ¢} vl = 54 st o

TABLE W: Composition of Carbohydrates Detected from Hard Tissue Proteins.

Samples Hexose Pentose

Glucose Galactose Mannose Xylose  Fucose Ribose

Bovine Horn + + + + + -
Water Buffalo Horn + + - + + -
Rhinoceros Horn + - + - - +

B) Total Hexose o] A&
W.E. Trevelyan and Harrison (1952) o] Z3}H ch.
a) Sample 9] 7}4E3

A& 30mg & A FG sl glass tube o] (0.6x7cm) ¥ ¥313 boiling water-bath
oAl 447 AAERE AL F 44 (3000 r.p.m. 10E)3d Ag 45}
3le] Sml & whE F o] F Iml & AeEA4d AFggdd.

b) A &

Bakelite A pyrex tube o anthrone A/ ¢¢ bml & A&3 #Hslz ice water 2 4
gk & sample A1) 1ml & Hof SHAZ F FFE4AA Aol HEle AA 3
2 gl ZeA A7 £3 F uTFEAAA AEs] 1087 71E § tube & &
Al frFEEdQA 287 243 Beckmann DU type spectrophotometer & 1cm cell-&
AL-g-8te] 620my o 4] optical densities & 24 &) c}.

TABLE W: Total Hexose Amounts for Each Extracted Keratins.

Samples Per cent of total hexose in protein extracts
Bovine Horn 0.079 %
Water Buffalo Horn 0.161 %
Rhinoceros Horn 0.033 %

3t=] standard &= glucose 40.0mg -2 A3} 500ml &) Z£3& benzoic acid £ o]
f3l st Iml 3 80xg - stock solution & whE3 34 3te] Abg3ch. A P34 2
& Table N¢} Zch

Korean Biochem. J.
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. & glucose & standard & 3§ calibration curve & Figure 2 8} 7t}

0.D.1 L , o

i /

e
. ) rd
0.2k v
el
0.1}
1020 10 80 pug/ml

FIGURE 2: Total Hexose Standard Calibration Curve.
3) Sialic acid &) A|¥
(b ppc el &3 #al
(a) Sample & 7}E3)]

Sample 77t 500mg 4 & bakelite stoppered test tube o] ¥ 0.1 N-H,SO, &%

8ml & 7}3te] 80°C oA 60 F-7k F3 A A
(b) Sample 2] A =]

B3 A8 sl (3000r.p.m. 108) A5Ae stz 0.1N-sulfuric acid &4
2ml & Fr}sle AlA, QA Rested AN} 3 F £3} barium hydroxide &%
144 718t $5A7 F- LA &2 oke] P43 barium sulfate A& A A%tz 35
Aul 2sle] s}eko] ok jon& A A3/ & column [activated resin; Dowex 50W
(HH1*e E}A7. E3A 10ml & &sed vacuum-evaporator Wel 4 45°C o] 3}
ol A ZAgAzAA F ZH<4 0. 1ml & 7}5o] £3] 47z whatmann No. 1 paper el
A 4% spotting &,

© AA 2 A

AALd (Dewitt ef al., 1959) (ethylacetate: pyridine: H,O; HAc=5:5:3:1)
2 %35 chamber WolA ascending o2 AAMAZ}. AMF 43 Az
o A A <k (Svennerholm et al., 1959) (dimethylaminobenzaldehyde+50% H,0-
ethanol +n-butanol) & spray 3o Az3% oF 80°C & 7ld3d] 10~15% 7 5o
a3t b, =g standard = N-acetylneuraminic acid (3 Ah3}3HF4] 3] AHA &, 4 £)
2 Z352o) Zql Az 0.IN-H,S0, £4e] &3]3 4 4ml (240ug of N-acetylneu-
raminic acid) & sample 3+ FY3}A A2l sl ¥ =EA A o}

Ash: 97, 97, Aze A 3ol glolA 25 spot & detect $Hx EHch

Vol. 7, No. 2, 1974
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% Activated resin # column 9 A& : Dowex 50W (H*) 10g -2 2N-NaOH 100ml
o destel A2d F R4 alkaligel 9elad WA ARHm g Fre
suction .2 A A3 & AFgs9lcl. column &L 2.5g 2] dried activated resin-&
Wi Fe] Ffrel dgAA ek

() Sialic acid9) H=
(@) Sample 9] 7423

Sample 27+ 25mg o] 0. 1N-H,SO, &% 1ml¥-& 7}3}ed glass stoppered test tube
ol ¥z 80°ColA 60 27k £ F FALestm A5 0.2mlF A &3] H
&}e] Leonard-Warren ¥y (1999) ¢ &3t A akstg o},

by 3 %

A% 0.2ml 4 & glass stoppered test tube o] #3l: sodium metaperiodate A|
ok 0.1ml1 4 & 7}3be] =g £33 A eoa] 2087 WA sz arsenite A1 ¢ Iml ¥ &
Aot HFAo] o WX A F thiobarbituric acid AF* 3mlF shahel
100°C ol 4] 15 &7 ¥h-gA7 ¥ W2 W2tz cyclohexanone 4.3ml & 713t 2
1A Agste 94 28 (3000r. p.m. 153)s}a cyclohexanone & 532mp 3 549mp
o] 41 Beckmann DU type spectrophotometer & 1cm cell 9|4 optical densities &
FA gk AL Al ot o

# mol of N-acetylneuraminic acid=0.090 x O. Ds,—0. 033 x O. D5,

A= Table Vb zte},

TABLE V: Sialic Acid Contents of Hard Tissue Proteins.

Samples # mol of N-acetylneuraminic acid / gm.
Bovine Horn 1.26
Water Buffalo Horn 0.29
Rhinoceros Horn 0.96

4) Uronic Acid A&
ZH PPC e &3 Uronic Acid &) &9
(a) Sample ¢] 7}=84] (Dziewiatkowski, 1962)
Sample Z}7 20mg & glass ampule(l.4x8cm)o] # 3}z activated resin[ambe-
rlite-CG 120 x 8~10(200~400mesh) 1* 250mg & Z74 2447 % 0.05N-HCI 5ml
£ 92 3Bl HO-HC 34 £HE108°C) FolA4 2442 A5 2 A

* 2-Thiobarbituric acid &= E. Merck #] £o]w] hot water 2 A A A3l F4594 79t desic-
cator o) A] Azete ALLA A A %e 2A s 24 AUt F 7.1g9 NaSO & &
F< <F 80ml o] &3] (mass flask W) 3t 7148 ¥ AAAF 2-thiobarbituric acid 600mg
g 7}etd FHFE 100ml 2 tx oF 583 sl 43 £HA0 F AFARA (FES
2] No.5B)Z of #eted 4] A3t =

Korean Biochem. ].
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(b) 7ArEA =9 A=
MHAF 2ml o] & ion3}3k FHFE 43 A 43 A5t d& J4E& F3lo
40°C o]3}oj 4] vacuum rotary evaporator & A xA Az (C—H;S0, ¢ NaOH
pellets & evaporator W] Yol E1}) 7 AZFAALE 0.1ml FH5 A7z ol &
Whatmann No. 1 paper Ao diameter bmm o] W & spotting g+r}.
© AAM Z IA
A AL (Hoffman et al., 1956) (ethylacetate: acetic acid: H,0=3:1:3v/v) &
Z3t8 chamber o 4] ascending ¥ o2 HAAMA T, AAFE 443 Azxdpd AgNO,
A * Fo) &3] EFAI 2 kA A _7,4_/1] 71 & o]o]A 0.5N-NaOH (in alcohol)A] ¢F*
¢ spray 8tz 10 27 F7)%Fo] B3 ¥ 2N-NH,OH &9 Zo o 527 Fagdch
5ol A 142 AAF 100°C oven Wol A 7HAAN AH9E 24 spot T ¥
7 ek 2 A#E 23 Table VI 5

TABLE V: Uronic Acids Detected from Hard Tissue Proteins.

Samples Glucuronic Acid Galacturonic Acid
Bovine Horn — +
Water Buffalo Horn —_ +
Rhinoceros Horn - +

(*}) Total uronic acid & A =4
Bitter and H. M. Muir (1962) 2] #}g el 314 o}
(a) Sample & Jl+E
A &9 uronic acid A A EAA FtFEAzA7 5Lt}
(b) 7trEaEe AHe
NBF 2ml o] & ion 3§ FHFFE 43 AHI Az} oHAG gL Tt 40°C
13}ell 4] vacuum rotary evaporator & 7%t AzA Iz (C-H,S0, 9 NaOH pellet
£- evaporator o] Qo] Er}h) 7 ZEAAE 2mle] 0.14 N-NaOH o] &8]A7x 10%
7k 60°C & AAA AgdalEF 47t Y48 Fok. o4 2ml 9 0.2 M-NaAc
buffer (pH 5.9) & 713tz o] % 1ml & #3te] A slct.
(e A =
Bakelite A A& el bmle sulfuric acid A S 718k 0°C7br| ¥ 483
A Y23tz sample Iml (4~40pg o uronic acid £3H)E o]l &2 A7z L9
= XA, o]o]A FsA AEsm boiling water bath WeA 10 37 718,
G2z 287 Y238 & carbazole A ¢F* 0.21ml & 718tz A boiling water
bath o] 4] 15 ¥ 71493l o] 2] optical densities & Hitachi recording spectropho-

2]

* AgNQ, A1 ¢F : AgNO; X389 (in H,0) : acetone=0.1: 20(v/v)
* NaOH 4] 9 : 0.5% in ethanol(40% NaOH 29} 1ml & 80ml! ethanol o] €3] A7l t})

Vol. 7, No. 2, 1974
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tometer (model EPS-3T) & Ah&3le 530my o] A &4 8}x standard calibration curve
9] optical densities 9 ] w3}e] 253},

38 standard calibration curve ¥ glucuronic acid (Sigma Chemical Company
AF)E Sug/ml~40pg/ml ZA3te] AF7l1et FIYF #HH oz 530mpy oA optical
densities & &A ¢} & Figure 3 3 2-& calibration curve & F¥ o}

0.6f
0.5F
0.4¢
0.3} -
0.2}

0.1f

?} 10 20 40pg,ml

FIGURE 3: Total Uronic Acid Standard. Calibration Curve.
7} sample 9] total uronic acid 9] 9F-g¢ 2=l Table Vit 7tk

TABLE WI: Amounts of Total Uronic Acid in Extracted Proteins.

Samples Per cent of total uronic acid / extracted protein amounts
Bovine Horn 0.018 %
Water Buffalo Horn —
Rhinoceros Horn 0.031 %

(v}) Glucuronic acid % &
Z. Dische(1947)9] wy ol T3
a) Sample 8] FA53A s Pl A
Total uronic acid ¢ 7t238 =273, EHE] AX P45 LA g
b) A Ei
Sample 0.8ml (20~40xg 9 glucuronic acid I)¢] 0.2% mannose &4 0.2ml
£ 7ot Wdstam ER/F dil-HSO, (6:1 v/v) 4.5ml & 7Hgheh. W22 A
of Aeow 287 7123 r}A] boiling water bath o4 287 sldF oo 2 Yzt
ste] 2.5% (v/v) thioglycolic acid €9 0.1ml & ~}3lz & &3 o4& 20~25°C
2 50A) 7} wrx 3k 7F3F A A& A gk}l Hitachi recording spectrophotometer (model

* 0, 025M sodium tetraborate (analytical grade) in sulfuric acid {Sp. Gr. 1.84)
* (0,125% carbazole in absolute ethanol(analytical grade) : Stable for 12 weeks at 4°C in
the dark.

Korean Biockem. J.
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EPS-3T) & A& 530mp =} 480mpu o} 4 opical densities & 73k (O. Dssom p-0. D gy
my)E 3= standard calibration curve 2] O.D. 9} y] 2322 oZ uronic acids
ZA 3ol A glucuronic acid & A &3¢ o}

%4 standard cdlibration curve = glucuronic acid(Sigma Chemical Company A
) E 20pg/ml~40pg/ml A ete] F71st SAd w2 optical densities & &3
8t 3 Figure 49} 7tr},

0. 3r
0.2¢
" Q/Q/(b
) ) 30 4072/

FIGURE 4 : Glucuronic Acid Standard Calibration Curve.

E& calibration curve $} u] 33193 A &3 7z sample o] glucuronic acid & %&
2w Table iz} 72t} '

TABLE WI: Amounts of Glucuronic Acid in Extracted Proteins.

Samples (0. Dgsonm—0. D 5onm) Amounts
Bovine Horn ) —0.09 none
Water Buffalo Horn —-0.173 none
Rhinoceros Horn —0.13 none

5) Hexosamine &} A&
(#71) PPC ¢} TLC(Gal, 1968) ¢l &gt ol
(a) Sample o] 7}=F-3
Sample Z7 50mg & A 3 3] glass tube(0.6x7cm) o] ¥ 5 4N-HCl 1ml & Qo]
2313 ¥ boiling water bath W4 15 £71 74284 7] <.
(b) Sample 8] A &
HrEd F FF4E 109 A3t g 4545 dmlE ko activ-
ated resin[Dowex 50W (H*)1*& E3A 7= FHFE Ao gold w7r=] resin

* Activated Dowex 50W (H') form; Dowex 50W 10g & beaker of #%}3x, 2 N-NaOH &
50ml & 4o AAG F FHT2 alkalizt g3 W77 AL F 2N-HCl €4 50ml & 7
st Adtn FHFFE Aol ¢ e = stA] AMAFR F suctionoE X9 fHg A
Azt column(0.6x8cm)o} At ZAL resin 2.5g¢ W& FH o dAgsig &
Aste} A4l
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& AFE T 2N-HCl g4 2 elution ste] &3] 5mlE A §4F Iml& ==
# sl 40°C o] 3ol 4l vacuum rotary evaporator & Azstz AzAA 0.1ml &
F5E spete] §3142 ¥ spotting qhrh.
() AA 4 44

TLCE & wi A 7&v (pyridine: H,0=7:1.5v/v)3} = (butanol: ethanol:
water=4:1: 1lv/v) & 27} A}£3td ninhydrin(0.2% in a.cetone) g8 gpray 3
gor, PPCE & @& A7 4E TLC %9} 2& F system & AHg-spgl o] 24
A ¢k-& ninhydrin(0.2% in acetone) ¥ ammoniacal AgNO,(AN7%E) 4% 474
spray 3}¢] standard 9 spot ¢+ EA4dR ek =z AFE Bd table K 2ot

TABLE X : Hexosamines Detected from Extracted Proteins.

Samples Glucosamine Galactosamine
Bovine Horn + -
Water Buffalo Horn + —
Rhinoceros Horn . + . —
A Cs

Norman F. Boas 93 (1953)¢] &3 % tt.
(a) Sampled 7F5E
A AFEAzAs FLsA AR
(b) stEE8 g A
i An = Agstd 2552 1009 4 T g4 Egt 45Y F dmlE H
skl Activated resin [Dowex 50W (H*)1& #3447z SHFF2 44 ¢oid =
A resin & AA 3 = 2N-HCl §9.02 elution ste] 33| 5ml 5 A}
A %
o] 5ml& THAAE

AN-NaOH g9 o=

e

o] Y3 0.5% phenolphthalein(in ethanol) 14-& 7% ¥
o] W ¥ WrtA sbshz 0.5N-HCl §3ez Ao o4 glof
2 w7 7Fg F olo] 3l FekE NaClekg& 4N-NaCl g0 2 Blank*s} standard*®
o] s}eted g o slA & F Acetylacetone A| * 1ml & 7tstz 89~92°C
A 45527 eAR F fFFEdA WAstz Ethanol 2.5mlE 7bste ERFE F
Ehrlich A &* 1ml 4-& 7}sbe] 2A=FH A 28 (CO, gas A E)Z F ethanol =

2

ok o,

o]-n—-%

* Blank test = sample 4 ZF4 3ml & ALgste] 99 F& 2A 3 ample st FLsHA
A st ot

* standard = glucosamine, HCl & AR-&-381% 25 3ml (5ug/ml~40pg/ml) & 27 & 8} sample
3} 2935 zastd optical densities & 57 3 ot

* Acetylacetone A % (A Q83+ E) 1 A FF3to A& Aol zA gk F IN-Na,CO; £
acetylacetone A ¢ 2ml%- sbebe] A gkg 100ml 2 s AR-EgHe

* Ehrlich A ¢k : 2.67g 9] A AA% p-dimethyl-aminobenzaldehyde § ethanol-HCl aA:1)%&
Ao £F Az
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AFE 10ml & 3t 24 7k5<k A Lo]A WA3 ¥ Beckmann DU type spectrop-
hotometer & A}-€3}ed lem cell 2 optical densities 3 F3c}. 314 standard = 3ml
(5pg/ml~40pg/ml in H,0) & 3t & 243 F sample 3 FdstA =2se]
530 mg o] A optical densities & 3},

[=)

standard calibration curve & EA]3l= Figure 53 7o}

O.D.

0.7}
0.6}
0.5}
0.44
0.3}

0.2}

0.1

5 10 20 40 g, 'ml
FIGURE 5 : Total Hexosamine Standard Calibration Curve.

=3+ 7 sample 2] total hexosamine 9] k8 ZA]3w Table X ¢ 72},

TABLE X : Hexosamine Contents in Extracted Hard Tissue Proteins.

Samples Amounts of total Hexosamine g. /100g
Bovine Horn 0.019
‘Water Buffalo Horn 0.017
Rhinoceros Horn 0.014

6) d4%4
C.H, N9 9423492 Coleman model 29-N-Analyzer, model 33-C-H Analyzer&
Zrz A3t en S 94 EAL AFd4 flask & ARE-3tE Thorin W8 (KT
He, 1965)o] o3t -4 3%t
a2 BHE FA3bd Table XI5 g},

Vol. 7, No. 2, 1974



138 ol57 - AL

TABLE X : Elemental Analysis

Samples C (%) H (%) N (%) S(%)*
Bovine Horn 47.62 6.71 14. 47 4.97
Water Buffalo Horn  47.84 6. 99 14.07 4,07
Rhinoceros Horn 47,42 6. 60 14. 24 6.19

Z2E ¥ 1#

o7+, 974, Az A 0.1M-thioglycolate & 23 % iodoacetate Z S-carbo-
xymethyl 68t 3%9 keratin® F5FL 16~30%% 29 24, +974, Az
keratin @i 9] FAAH L FF 4.7~5.07 ] 3.

SDS acrylamide gel disk electrophoresis o] ¢] 3t ¥xlek £F 39 AxE 3F
3 Ee oz FAs e AoE wizles zF s 67,000~72,000;
60, 000; 47,0002 3719 Band += 359 keratin o A1 major components 2 Z3] &
A 5= Zo]» minor components ¢] AAE EAe 23,5009 Band & $7& I
3o, =97 27,500 9] Band &, A7 23,500; 16,000;8,500 ¢ 3Band & 7=
Aoz ehgeh,

of

60, 000 —
a1, 000
<0, 000F
30, 000¢ —
20, 000%
10, 600
3, 000r
7. 000k
6, 000F
3, 000F ¥
4. 000k . SDS gel disc electrophoresis patterns of keratin
' . extracts of four species of animals, as th following.
. i 1) Shell o Manis Pentadatyla
3, 000t . ‘ 2) Bovine Horn
i [ 3) Rhinoceros Ho n
2,000} e , 4) Water Buffalo Horn
’ 8) Cytochrome C M.W. 11,700
, Ovalbumine M.W. 17, 200
- .+ . 9 Myoglobuline M.W. 17, 200
1,000 Bovine Albumine M.W. 67, 500
Tcm 2cm Jcm 10) Chymotrypsinogen M.W. 27, 500

11) 7-Globuline M.W. 50,000 M.W. 23,500
FIGURE 6 : Determination of Molecular Weight by Acryl Amide Gel Electrophoresis.
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A7l EAR A7l 959 pattern 3 mobility ¥ EAekS ZAF A o] F
X3 »w Figure 6 3 7t}

=g o] F F% ] (SCMK) 9| 4 ofv]it F3] 18Fe|3z FA o4t
%, arginine, aspartic acid, glutamic acid, leucine, cystine 8] 5 %9] o}u] x4 &gt
L A ofu] At 57~59%E Az YE Ao F ekl

w2, F7, Ao F4 opnlxab 7o) Aol HE gl ot lysine ko]
RAA $Ae 2.67%2 $97 5.57%, A% 4.9%0) ¥sd Lol Faas

7z A ze] ot ksl FAHE Fol cystine o] w o] gk A EE AL
of o3 S-carboxy methyl3st @AHA AP EE At Aoz AlzHEA
carboxymethyl cysteine &] gekol]l o] F2po] =92 L Azt o 24 & A
o2 ulia $7to] FlElS] 2Fd u]sle] cystine of 23} disulfide A go] B Aoz
FA4% + I+

3 o]E 5% o Z¥H & monosaccharide, hexosamine, uronic acid,
sialic acid 5 2] ko] glo] 72 1.38%, %22 0.47%, Az2t& 1.04% 2 1}

o] & A ¥ F 5J¥ AL hexosamine & 7, +%2, Az ¥3] glucosamine =t
S G35tz 9o, uronic acid & 3% #3] galacturonic acid wF8 53tz 9l Lo

o
3 FFo A 2 7o 9lelA = glucose, galactose, mannose, xylose,
fucose & 3] T3t wsle AMAoA = glucose, mannose, ribose Z 33}
= e A2 eyt

38 acrylamide gel disk electrophoresis A= 93 x Band & A &=} gw]& 3
glycine, & tyrosine & Ffstc oz oA ey FA o] Hstd Ao
A FEEta ol &EA Sith
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[Abstract]

Studies on the Compostions of Hard Tissue Proteins
Extracted from Bovine Horn, Water Buffalo
Horn and Rhinoceros Horn |

Seung Ki Lee and Young Eun Kim

Department of Biochemistry, College of Pharmacy
Seoul National University, Seoul, Korea

We have previously reported that the abstinence syndrom of narcotic addicts
was relieved by the protein extracts of animal hard tissue (from Manis pentadac-
tyla). The protein extracts of the hard tissue were found to be a sort of
keratin.

Keratins were extracted from three species of animal horns (bovine horn,
water buffalo horn and rhinoceros horn) with 0.1 M-Thioglycolate at 40°C and
S-carboxymethyl derivatives (SCMK) of the keratin were synthesized by the
method of Gillespie and his co-workers. The yields of the keratin derivatives
were in the range of 16% to 30% of the dryweight of the horns.

In an attempt to elucidate and compare the compositions of the keratin deriv-
atives, the analysis for amino acids, monosaccharides, hexosamines, uronic acids,
sialic acids among bovine horn, water buffalo horn, and rhinoceros horn, were
performed. Eighteen kinds of amino acids were found in the three keratin
derivatives and there were no differences in the composition among them, with
the exception of lysine contents of bovine horn protein extracts(2.67%), which
was distinctively lower than those of water buffalo horn protein extracts(5.57%)
and those of rhinoceros horn protein extracts (4.99%).

The amounts of carboxymethyl cysteine of bovine horn are twice of those of
water buffalo horn and those of rhinoceros horn. In view of these results, it is
presumed that the crosslinking rate of bovine horn keratin by cystine disulfide
bridge is higher than those of water buffalo horn and Rhinoceros horn.

The conjugated components of the keratin derivatives, such as monosaccharides,
sialic acids, hexosamines, and uronic acids were totally contained 1.38% in bovine
horn keratin, 0.47% in water buffalo horn keratin and 1.04% in rhinoceros horn
keratin. There are some similarities among the keratin derivatives of the three
species, such as these keratins do not contain galactosamine but glucosamine,
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and also the existance of glucuronic acid in these keratins is not detected but

galacturonic acid.
The sugar moieties of these proteins consisted of glucose, galactose, xylose,

fucose in bovine horn protein extracts; glucose, galactose, xylose, fucose in water

buffalo horn protein extracts; glucose, mannose, ribose in rhinoceros horn protein

extracts.
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