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Summary

This study was carried out to determined the physico-chemical properties
of milk protein of Cheju native mare milk using polyacrylamide gel and sodium
dodecy!l sulfate-polyacrylamide gel electroporesis and to obtain fundamental

information for the preservation of Cheju native horse.

The results obtained are summarized as follows;

1. Whey protein of Cheju native mare’s milk were separated on polyacrylami-

de gel electrophoresis into immunoglobuiln, serum albumin, a- lactalbumin,

j- lactoglobulin, whey, protein.
1) The whey, protein showed four variable bands which were considered to
be different types (A,B,C and D).
2) Seven whey, phenotypes (AA , BB ,AB ,AC ,BD,BC and CD) were obs-
erved. The distribution of AA,AB and BB was 13.4%,40% and

13.4 %, respectively, and that of the other individual phenotypes was

less than 10 %.

2. Casein of Cheju native mare’s milk was separated into three major com-
ponents as—,/S— and K -casein on polyacrylamide gel electrophoresis.

1) a -casein zone was found in a short distance with 4-7 zones.

2) The ratio of a -casein to B-casein was 1:1.3 and similar to that repo-
rted on thorughbred mare milk (1:1 .6) but higher than that [-casein
found in Holstain cow’s milk (1:0.6).

3) k-casein was found the form of a polymer held together by intermole-

cular disulfide bond.

3. Whey protein of Cheju native mare’s milk were separated on sodium dod -
ecyl sulfate-polyacrylamide gel electrophoresis into 7 bands. The molec-
ular weights of correspond to approximately 66,500, 66,000, 65,000,
59,500, 19,500, 16,500, 12,000 daltons, respectively.



I ¥ Af

ut(Eguus cabalus L.)S ¥ 6,000 B4R H=H gt g8l dbotel 2l 7tel
A F4sle B.C, 3,000~2,4004F A<l FHHEHERK Bagel ATEHRHAT AN K
Bt 2 Aoz g Uck(ZE, 1984).

SEEKEE Tarpan %3l AEIEZF HEE ol Fu HFAR HREZ AHo
2 ME BA LS o] Fe How #iwsly I IF AFHoR FKEH
= b5 RES Arab R FEEESE HA =4 L BEE Axs T ®
Be Aol @EI mAe BEow Mz Sty ma e L, 1969 ),

BENHE HkE B 3 w—o EaAEmE AR =ded fFnkEs &
o gEsT 9 AL RBEL A7 Aol op kpEORREH HMAR BF H
Z17r EMES A 7ol A58k ﬁsE L FHoz wmEHEAAd #HEsta
At (#s, 1985 ).

Selviel B (E) Y FAEEHE BB A2z AAAAA] 194 )
A7)z FA oz 83,000 R/ EBA, BHA P 3HES Jugck o W
o] FHEHYoY 6.2545e] £ % 2F F JAE 2o AAH st
2)7F slebse] 1960~ 1967 4 Abolel 20,000 &FEEZ 74 st 1985w el 24
= 3,000 gute] fAFSHT Yt Eield SEBIEL KMl 1.37151 fEKHE
o] 1,563 g0 vt ( BAARE HtiEsR, 1986; BiHFE F#,1986). A~ (1985 4 1
% 1,563 3% 1,398 ( 89 % )7k BMEAA MEHL o HRMIAAK
Mo 7 METLS FMAKEL P Z4HT s AFolsr Zev XEAHE
AL EERFEES FFETS FEHEAY METS PNERE RS A8
9 RAIAL B mEAHT (RS, 1985) 2 Fakod piMERE 64 (P SSH, 59
B )S 4 ENERER A4, KROEW F347T5H= e (1986 . 2. 11) 8t
o PN SEMTHETNA FfF KM A7 2 Ao (CUEARBR, EHE,
1986 .

getd A HRE HEnA Al HES A S EMNERE FLEre B
(LB MY EPES d9ato® PAGE (polyacrylamide gel electrophor —

191

[}

=S
AN
2

2

-2~



esis) ¥ SDS— PAGE(sodium dodecyl sulfate —PAGE) & Fifisld & BE
ol Thoroughbred 3} H#: ZBisle B MHIERKE R HABEEE #itz
x| EHEsH =k



I. & %= =

R ERES BRI Be Bmsted 20 ToA pHA460 2 HEdod WK
sle caseind ISR Bt AWBHEEEE AHI=l™ ( Jenness et al, 1956 ;
Thompson et al, 1965) Z= =l Ayo 2 A= Zo| EHKE HMEFHES
EHol w2t 8 RS Bamwdel welzlth

Z 5 caseino] &3 Linderstrom-lang(1925) ] M2 1 ¥~ ~%&
& 1% Mellander (1939) 7} Tiselius HfFRE ERKE A 28 casein®]
3717 EAoE HmE 9SS WAt BHPEsL #E ESE a— casein
(a—Cn), B—casein(B—Cn) % 71 - casein (7 -Cn) 22 @43,

7% Waugh and Von Hippel(1956) & e #9% mao® 474 =HUd a-
casein 2 calcium #2jol] 43 WWEIA| ¥ casein micelle & ZsEfkel o
sl BES BHS HEAA o]E k- casein (k-Cn)oletx H&stL YA
Z calciumol #3] HBSHs BHE ag —casein (as—Cn)olet 3tglwh

2 o]% 45| caseinolE: @g,~Cn, @,-Cn, B—Cn. k—Cn o2 T4=of
9T HEEHREL B - lactoglobulin (B-Lg), a— lactalbumin(a~La), se—
rum albumin ( SA), immunoglobulin ( Ig) 50| ERHE °1FT A&l %
3} t}( Eigel et al, 1984).

B AEAES EMEM HEfkel AMAE Aschaffenburg and Drewry (1957)
7 BRI B-Lgol A, B 5 &7 gy HREte FHES WETL LK
paper, starch gel, agar gel, polyacrylamide gel EFERKEHEA 23 ag, —Cn
o= A, B, C, D, E (Schmidt et al, 1963; Thompson et al, 1964, 1971 ;
Kiddy, 1975 ; Grosclaude et al, 1976, 1979 )7}, @s,—Cnele A, B, C. D
(Grosclaude et al, 1978, 1979 )7}, B —Cndl= A', A?, A*, B, C, D.E (Ki—
ddy, 1975 ) 9] B E2{&7 HFATS #Usdos k-Cnol= A, B(Nellin, 196
4 ; Schmidt, 1964 ; Woychilk, 1964), f—Lgel= A, B, C, D. E. F., G(A-
schaffenburg, 1968 ; Bell et al, 1970, 1981 ; Grosclaude et al, 1976 ; Pe—
terson, 1963 )% a-Laoli= A B, C 3FfHo #MEH4I nuse g

-4-



(Bhat tacharya et al. 1963 ; Aschaffenburg, 1963).

o|Abel ity MEIESS Mendel o UM wiel HRKGHK Lo S L
homozygote %iv iifi Foll old) zeisii 29l heterozygote = tifrshe A
o] e}z ¢t} ( Aschaffenburg, 1968).

s Ealel A3 BIEZLE MRS HHTAA Przewalsk [EAA REE, B
B, EREERS, HP1H, S8 R K-S &% 10.5% 2.5% 8.3% 2.0%. 6.1%
9} 0.4%0] 1 Arab BT EESHC 11.2%, K&hh1.9% HERERD9.3%, &
B 2.5%, FUB:6.2 %0k K4 0.5 %k st om Afel ws HRliG <o
o FEAERS Hcoiw stgdch (Ullrey etal, 1966). =3k B kAR
e Ig, SA, B-Lg, a—La2 R 5]6]¢) 32 ( Kudryashov and Krybova,
1966 ; Kingsbury, 1975) 1% B -Lgi pH2.09 Ebififfel TRk A,
B 27tx #ejel band 7} FAEgHeh: 3+t (Macha and Novackova 1975). 1
% S HEe #Hel wel Kingsbury and Gaunt(1977)% Bl A HEEHA <
B-Llg, a—La, SA, Ig9ldl el frfstxl @ Klelrt Toisls K7
o] 9188 Holste] whey, protein© 2 ##istal o] whey, proteinols A, B.
C, D 4712 e} e band 7} EA Zohw w3 shych

B casein® MBS ag— B—, T, K —casein 0.2 B E o] YSo] HZ2
¥ 7.5 ( Kudryashov and Krybova, 1966) o] = Kingsbury (1975) & B3l casein
S ag—caseiny} B—casein .= stz B—casein & B, F B, B FEEHH B
ol A, B, C, D 474 ¥e§2 band 7} fFeEGTH HESIG

t£3} Lauver and Baker (1972) & %3 ag—, ¥ B—casein Z #3519 &R
377} w]<3tx O’ Connor and Fox(1973) & ag—casein @yl 4 77019 band
2 2aatl i, 4459 ag—casein} BHE= u] =5} ag—casein ¥} p—casein
o Rk 459 1:0.60] uld HolE 1:1.6 22 B—casein F&O| s gt
aFg ot

Chiofalo at al (1983 )& ureaZ 4743 pHB8.69 starch gel BEKB
2 HEE  casein ¥ IMEAEST &% 409 band 2 HEESIHTL casein
© A9 W bandol A oleiAel bandr} WHH AT Yoix) 3HE HEME E&
240 band 2 UEbtth AWEEEE a-Lla. f-Lg, SA oz HESAT

-5-



casein % FLESHEIES WEKE S Aok KT o BEET A= ch2 o}
ar gkl ek

#5 Baker and Lauer ( 1971 )&= #BLE casein o RAfLHS MK ks
£% nitrogen 15.9 %, total hexose 0.43%, hexosamine 0.17%, sialic acid
0.18 %2 FAsle) gloml, Morrissey (197372 BRI sialic acid /3L
o] 17 Tmg/100ml ol ®]8} 0.1mg,/100ml © 2 of-$- i casein®1 9] sialic
acid 45 470 14.2n,/100ml ol #&) 3.1mg/100ml 02 v by
A5kl ek

Lauer and Baker ( 1977) % E 3L casein® obv|xAb M-S HTRE &K gl —
yeine & %918 Zotux Al &ito] Lol wld Hrin stadel 2l O Co -
mnor and Fox ( 1977) &= B8l #r1H 9 HEHY S casein 1.33%. NCN
(non — casein— nitrogen) 1.48% soluble Pi 4.86 mM. colloidal Pi 9.23 mM
soluble Ca 12.6 mM. collidal Cal5.98mM, colloidal Ca casein 12.33mM,
collidal casein 17.11 mM o]91 0w casein 3 NCNO &itlhe 4R 2~
3: lof wal Eax 1 : 1oz shalrth

s EINEREA AL 4 ( 1984 Yol —HiI= b, MERS 10015
%, WRaET5 9.2 %, BEb;0.98 %, EHE 2.62%, LB 5.9 %, K5r0.92%=
wEENN Lo EHEES wou a9 RERS, HEEHE, S, KSoe v
siela shelch elm #ohd (1985 )& WS, Sepharose 6B™ ojzt g
DEAE - cellulose & Fiffste] BINERE casein g T KR casein o E
Bsye  ag—, f—, k—caseinolz KRE o 45 casein BEE/E ¥l =<dHH
Sepharose 6B ™ (Pharmacia. Sweden) oj3bel olsid 3748l e <ol
T DEAE - cellulose column %34 5749 4@l <lgleh



I Ak 2 Gk
1. EHAE

ERME  HARE 15 3 ( KRS 347 %% ), &IJE 281 ( Thorou —
ghbred ¥ ), 3.4 281 ( Holstein )

H1980S et MRS FHAsd
k= FIAIs T

2. Bt casein 9| JAEl

2 3,000 rpmell 4 20 R WOSE. S el B AEgLel 0.5 N HCI &
Zmsted pHA4.6ol4 (72 EERS AATL F

o @Esled HE 2 FfHsk
3.

SRS

. obald, oll®l
AFmEAHES AR

B iasLol 0.5N HCl & #mske pH4 6ol casein® HEAZIZ LEHES

2,000rpmoll 4 20 447 w8 A1 7F Ashste] 1 ojole k= FIAEHA L
4.

casein 2 fEZEMAHES PAGE #A#E

Casein® PAGE+ Thompson at al (1964 ) o HEE o WA 4M

IR
urea, 8% (W, V) acrylamide,0.213%(W./V) N, N’ —methylene — bis —acryl —
amide, 0.05%(V, V)N, N, N', N — tetramethylethylenediamine ( TEM —
ED ),

0.075 %

ammonium persul fafe &

0.375 M (pH 8.9)

tris — HCI
obFolo] T3E foHoZ running gel < Apg3tgom  stacking gel &
(W,/V) acrylamide. 0.1%(W,/V) N,N— methylene—bis —acrylamide, 0.05

3.75%
%(V,/V) TEMED, 0.005%

tris—HC1 (pH
6.8 ) skFole AH&stgTh

A TG oFolo g tris, 28g glycine & THT
8602 Zsln 484 10# 314 3shch

riboflavin o] 3% 0.125M

1000m 1 ol Ffgstol pH

¥l B casein 10m 2 4M
urea & -H3 0.375M tris—HCl ( pH8.9) obxolel Laj]7l 30ul & M
sl B@A Ao WEKES vertical slab gel 3] ( Korea Manhattan co.)

-7~



4127, 200V, 30mA TEWSIA oF 347 T EBAZSH  kEhol

mH

W gel & 1% amido black £ (3.0g amido black. 50ml acetic acid. 250
m] methanol Joll 4 30 27F #fm A7 KBS T% acetic acid 2.0l of] 4
SEA Y Asl B Adalzix] A4 ek

A EFTVES PAGE:= Kiddy and Rollins ( 1973 ) o1 Jitkell d2} AA¢d
2z 79%(W/V ) acrylamide. 0.186% (W, V) N, N’ - methylene —bis—acry
“lamide, 0.01% ( VAN TEMED, 0.01%(W,/V) ammonium persulfate 7} &
%5 0.38M tris—HCI ( pH8.9) $% 9 © 2 running gel & &30 eH,
stacking gel & 4% (W, V ) acrylamide. 0.1%(W,/V) N,-N’— methylene
— bis — acrylamide. 0.01% (V,V) TEMED, 0.01%(W,V) ammonium per—
sulfate 7} %3r=l 0.06 M tris-HC1 ( pH6.8 ) SkFolg Ab&3stsdch

8 opFol o 1,2g tris, 5.8g glycine & EF4  2000ml ol 23l 4]
7% pH8.3 02 M#sle AH8stgn Akt AMKAE 1mlel A& S
o (. 5ml, sample dye maker (0.5ml Amido Black. 250ml 60% methanol ,
150 g sucrose y 0.3ml & ST 40ul & Mt wkBIAI 2T

KBS 4+ 2C 2ANA HREE ruming str] el 100 Vel 4 147k pr -
erunning % MBS Y3 30mA, 200Veld oF 2417k Fok REAIZ oM Kk
o] By gel o s ¥ BREBEE casein® PAGEolA S} M—3 Hike=2 4

A3t

5. FLiEEBES SDS—PAGE ##

Denaturing BRKE g FMHEEES J3  Laemmli (1970)9] Fikel
ulz} A1k A=d 10%(W,V) acrylamide, 0.1% (W,V ) N. N’ —methylene —
bis — acrylamide, 1% (W,V ) SDS., 0.05% (V,V) TEMED, 0.075%(W~
V) ammonium persulfate 7} 0.375M tris—HCl ( pH 8.9 ) 5ol %3
fHN o2 running gel & AF&35gH o7 stacking gel & 3.75% (W, V) acr-
ylamide, 0.1 % (W V) N.N’ —methyle —bis —acrylamide. 0.1%(W,V}SDS,
0.075%(V,V ) TEMED, 0.01% (W/V) ammonium persulfater} 235l
0.125M tris— HC1 ( pH6.8) kg8 A}-&51%

-8-



A48 shEole tris 30g. glycine 144g, SDS 10g & itf 1000mi 23
G % A8A 10954 st AEshac)

SEs FUAEFE 0.5ml & 0.0625M tris—HCI ( pH 6.8) SkEdoll 2%
(W,/V)SDS, 10% (W,V) sucrose. 5%(V/V ) 2-mercaptoethanol &
gaar golol &8 A7Icke 100 a4l 5¥7 denaturing A12LF 30ul & FSH
o] kAl Ak

B2 bovine serum albumin ( BSA., 66,000 daltons ), egg albumin
(EA, 45,000 daltons ), pepsin (PEP, 34.700 daltons). trypsinogen ( TRY.
24.000 daltons ). B— lactoglobulin ( B-Lg 18,400 daltons , lysozyme (LYS
14.300 daltons yo] &g= #r1E (Dalton Mark VI, Sigma chemical co.) %
SORLA] or3ol Imlol g2 &3] AZF 100 Tl 557 denaturing A7t
S 30ugs Husted ¥kB) A%

GEe 412C, 200V, 30mA EEEeIA 447 KB AR k@el ¥
1} gel & 50% trichloroacetic acid Mol A 24 A 7k 2 A7 ¥ coom—
assie brilliant blue R84 (0.02 % coomassie brilliant blue, 50% tri —
chloroacetic acid yell 1417t YA 7|3 REE 1% acetic acid &8l A

#EM7E 2o 7 A A

6. Demsitometryol 23t mRKE HMH RE

#% LHEkE gel & densitometer scaner (Helena. Quick Scan, Model
No. 1020, U. S. A) S {#Astd &= ~s WS ME R o, FEES
slit ; 0.2X 2mm, wavelength ; 590 mm, chart speed ; 1.6 om/sec, scan speed ,

2 5om/sec & &FH T

7. k—casein® 4 2 RFHR

k — casein® 2¥ % K#ME Fig.13 o] Zittle and Cluster( 1963) 2l
Fiol uwhel 4 casein 08 HH ¥l k — caseinZ ST ethanol & 5 3] ub
L2 3 vl



Milk (500ml)

Centrifugation 5000rpm, 15min
Dissilled water (1000ml)

Aclljusted to pH 4.6 by 0.5 N HCI

Supernatant Precipiate
(discard)
Washed three times with distilled water
Dissolved in 6.5 M urea(250ml)
|
Acidified with 7 N H, SO, (50m1)

I
Added distilled water (500ml)
pH was 1.3 to 1.5

Stood for 2 hr

Centrifugation 5000 rpm, lomin

Precipitate Supernatant
(discard) (NH,), SO, 132g to each liter filtrate
Centrifugation 5000 rpm, 15min
- =1
Supernatant Precipiate
(discard) Stllspended in distilled water

Dilssolved by 0.5 N NaOH
pH was 7.5

Dialysis .
I Against distilled water, 24 hr at 4C

Frleeze-dryirlg
About 1 % crude k-casein solution
|

Mixed with two volumes of ethanol
1M CH, COONH, (in 75% ethanol)

Typical sticky precipitate

|
Centrifugation 5000rpm, 15min
1

|
Supgnatant Precipitate
(discard) Suspended in distilled water

|
Dissolved by 0.5 N NaOH
pH was 7.5

Dialysis .
Against distilled water, 24 hr at 4C

Freeze -drying

Fig.l. Flow sheet of preparation of k-casein

-10-



V. #fak 2 £%E
1. fl¥&EAES PAGE #i&

FONG A FUMH LY BBURS % LbkinkE BAle #xBisks] fisted pH
8.92 7% acrylamide gel ol TS kB & EHisted o5 ‘3L ( Holstein)
2 @ fiBi gL ( Thoroughbred T ) o} H#® #5#E5 Fig.20l vebuiadeh

B AEEAES ERKEEN 98 BHE e B-Lg, a-Lla, SA,
Ig 2 485" ( Kudryashov and krybova, 1966) 2 2ol 43l frfskal &
. B-Lguct BEML w2 whey, proteino] ¥4l 53t (Kingsbury and
Gaunt. 1977).

Fig.2 ol 4 Yehd vlel zro] EMAZKE FUEEARS MEKShe 1RO
B-Lg, a-La. SA, Ig. whey, protein gjo] Zelsigich olobz e A=
Kudryashov and Krybova (1966, 7} 5L fL##HEIHAN4 a—La. B—-Lg, SA,
g2 BiRsle] 9eke w39l Kingsbury and Gaunt (1977 ) 7k W3lell= 45
ol fi4£517 %E whey, proteino] ZA ¥oh= #@WEHeh U 2 B

§8ol 2o14l Chiofalo at al (1983)2 urea & e]& pH 869 starch gel
BEKBANA a—Lao] f-Lgwcl BEE7 »2rlx g 2= Kingsbury and
Gaunt (1977) 1 #%9h A W #50% f-Lgol a—Lanch BEE w2
A UEtUA #o]S w9t ol Morr (1967) ¥ Melachouris and Tuckey
(1966) 7} @5 30 2 gel ol urea T 2 2]sbd disulfide 3 E2HA S B #
KHESl weld BEEs Ddeialols Ash Aol gl Aoz ARt

w3F Fig 2014 BNERE (1 ) 458 AMEEHE (2 )d v EHRK
Bl B-Llgd a-La® BEE/ =dd o942 #RE Chiofaloat al (19
83) 7b 449t B IMEMES BEE ttERe #Ed K BB HR
B AMEAE (3 ) dn9 9= st 2eln & HEAES TAs:
el ARl olA ol Ao =F MK E fFESHS whey, pro-

teino] gAML vehiA $eg ¢+ Ak

-11-



FMRE (1 ) &BRE( 3 )Akolel a-La. B-Lg. SA,Igx BRKB
| BERS Aol g oy whey, protein®l band Ble #EEAAE 174,
EMAKES 2707 Uebd 2ol & mgch  weld EMEREYS HRE
whey, protein®l X% o BEEs| %WIsho] & FMERE AMERHST M@
KBIE LS T A4, = KRF Fig.3 o Jebialch

Fig.30l4 whey, protein& A B, C, D 47}x e band 7} #{E3lL
90|  Kingsbury and Gawnt(1977)7} |2 2% &RE whey, protein g 4 7px] ¥
B band % A. B. C. D7} Rt @& A& B BReE 9% syl &
LHmol glel4: AA, AB, BB, BD, CD, AC, BC # =% 77 %4
22 4 F Ak

t}-& Fig.4 = Alzlel Vel whey. protein @ FEAE S EXE=EZ el W+
ol &L Mgl wel A, B, C, D 474 el band 7t 27H& homo &
band, 57 hetero# band & 7/ FBIAYo] vehdE& AL & 5 UAA*h

Table 1 & AIAZ EADME BAET &R 4R FNERE 1584 AB &
o] 68i( 40 % )& 7pAF vigtar AA, BBAR Ztz 2§H( 134 % ), A8tk
PlAe 4% 13 6.7% )% 22yt homo#lgl CC, DD % hetero#lql
AD®-S vebUA @gtou o2 Unix] XKRZEWE fBed BEMERSE 40
(2 @AY Folo} 4 BMAEKE FHEHET whey, protein® BFK
ol @a) EFEH FES WY F Y& oE AsdH

B

Immunoglobulin & -L actalbumin

Serum aIbuminAI l— B-Lactoglobulin
| [_ —Whey , protein
) » o -
- N » & 2
" o !

- o +

Fig.2. Polyacrylamide gel electrophoretic patterns comparison among Cheju
native mare, Holstein cow and Thoroughbred mare whey. Lanes: 1;

Cheju native mare, 2; Holstein cow, 3; Thoroughbred mare.

-12-



L
N

U »
AA BD AB AB BD AA AB BB

Fig.3. Polyacrylamide gel electrophoretic patterns of whey proteins from
individuals Cheju native mare. Ig; I mmunoglobulin, SA; serum
albumlin, a-La; a-Lactalbumin, B-Lg; B-Lactoglobulin, Wh, ;whey,
protein.
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W

H B
i i -

I H B BN
H uH B
AA  AB  AC

Fig.4. Schematic diagrams of whey, protein types in Cheju native mare

BB BC BD CD

Table 1. Phenotypic distribution of whey, protein polymorphism in Cheju
native mares.

Whey, phenotypes
BB CC DD AB AC AD BC BD CD

breed No. of animals

Cheju

. 15 2 2 - - 6 1 - 1 2 1
native mare

Table 2 #JN7E3E whey, protein band &1 HIEAIE i o] FERASR
( Chiofalo et al, 1983 )¢} H#3t Zo] c},

Table 2. Observed distribution of the utilized subjects and presence

of one or two bands in the whey protein

breed No. of animals 1 band(homo) 2 bands(hetero)
Anglo —Arab 34 20 14
Trotter 10 10 —

Cheju native
mare

15 4 11

-14-



Lol Anglo— ArabfE3} Trotter fiol 91514 1 band & homo # 3} 2 band
Z hetero el L& %4 2014, 10:0 24 WA ES 4:11 6l ¥8 homo
WEEE A e 43S dehidlsh
Table 3 8 Fig.5'= 4 FUMHMIY Mlehs & Brel GhEH
sl 2 densitometer ol 2lal FA sked KL Thoroughbred f. 2} ®] 23 Y
Holt} al whey, protein, b B-Lg, ¢ a—La, dv SA e = Igqld
o] BAES AkE FMAERE (A )7E 41421 12:32 10 9] ub=  Thoroughbred

o

(B )S 5:37:13:33: 122 FMAERE 8- Legol oz s 22l whey,

“

protein, a—La, SA,Ig+ Thoroughbred 3 £ & ht& el W o ek

Table 3. Percent of whey protein bands calculated on densitometric

reading
Whey bands
breed
Wh, B-Lg a-La SA Ig
Cheju native mare 4 42 12 32 10
Thor oughbred mare 5 37 13 33 12

2. Bt casein® PAGE ##

gy 0.2 H7 caseine 4-FLok caseinzh 37x| el 4| Aol Hel AUE Ao r oy
2 9tk AAME casein®l K band #¢< =le] 2, O'Connor and Fox(1973) 1=
ag — ~asein Bigyel 770 o149l band 7} HiZRIEERR shod /gl meh vk, A
k — casein 8l ffE HEED 4o BFHo EAsh: k- caseinol Hroe &
9 Eemel Wl WEKH E JrhdA e A9E U3, A ag —casein 3
B-casein® ZEHK7 48w 1:062% ag—caseino] ok LFl= 1:1.6
08 B - caseino] =4 Yehdely ¥31 5o} gl e} ( O Connor and Fox. 1973).
wepd B FES o] AlZkA Hel FHE Fol U4l ahal =t

Fig.6 & 74 (1) casein® BRKE HRE FRAC2)IHR HEREC3 )
o H#cat Astolth A, FMEKES ag—casein I} f-casein o GEKE
o}7] 9|4 densitometer 2 ZA3 A3} 1:13°% % BE (O’ Connor and
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Absorbance at 590 nm

Fig.5. Absorption spectra of whey protein separated by PAGE from Cheju
native mare(A) and Thoroughbred(B). a; whey, protein, b; B-Lact-
oglobulin, c; a-Lactalbumin, d; serum albumin, e, Immunogloulin.
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Fox 1973 )9 1:1.6 8t} B—casein fito]l yrebovt /fflel Hsted f—casein
ahto] WM o] ¥9e o 4 Atk WA, k -casein®l frfi fifEE
Fig.6 NA &5 AS( 2 ) k- caseino] Folo]l vebubout FMHIfEA =

2z kol o|z1-e BRREs| ZMIsksl S8k Ziltle and Cluster (1963) ©1 Jjike
2k casein3 HiEESI BRKEIS Ffistz o viobrb 4% k- casein
= 49} o] ol 3EE AT 445ENE ¢7] S8 2 —mercaptoethanol

o Fmste BHREKBS BEET SRET Fig. T Yehldch

Fig 7ol RE upel o] FIMEKE casein & Kk —casein® ] s 24
5l o 47 297 ( Fig.79 2), 2 —mecaptoethanol & AMT #R (Fig 7
1) BEEe 82 QoA FMEKE k- casein® o]#3bE (s —s )2
o] Yhste AL AACR FHY F7F Astth

o= 459 k- casein& HFPelA ol@EE Aol ols] HMARET
Fpiste] A kv ( Swaissgood and Brumner . 1963) oxalate v} EDTACe -
thylenediaminetetracetate) & A 2 3t calcium(ca'?) & A 73}y thiol M+
sl Al 2 "o 3l ok (Beeby, 1964).

Fig.7Tol4l 2 — mecaptoethanol & #e]5l® k- cnsein®l thiol ¥ EILIK
gz Hold BEESY BEE dosn =Y EH— HEHE 0% Sddy AR
st

Jmo
jrost

MlA ag—cnsein 42l I band BE #alsts] 3 FNTERE  fEABIZ
BREKES A4, 2 23E Fig8el el HAw

@s—cnsein BE54re]l band = 4~7 A& Vel O’ Connor and Fox(1973) 7}
BT HEE band® TA o E Aolst ¢SS ¢ F Ak =T} B-
cnsein & MAZ BEES XRE 3453 Jov —KMEE S - casein
B EEAE g7e] 249 ArldFose HEZE oldlm AdEANAR
Fp=3td) ( Kiddy, 1975), & ERS o7l 27 (pHB.9 jollA AAH7] sl
Kingsbury (1975) 7} ¥ 113t B — casein & 8,3 B, H2alslw B,oA A, B,
C, D 4719 band& eI $7} glo] doe AgxAs A BREBS 4
Aste] g ZH slobd Aoz gt
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@ —casein
l ‘——ﬂ —casein

—casein

{—k—casein ( Eas—casein

- - +
L I A
b N By ?

Fig.6. Comparison of mobility of Cheju native mare, Holstein cow and
Thoroughbred mare casein. Lanes: 1; Cheju native mare, 2; Holstein

cow, 3; Thoroughbred mare.

Fig.7. Polyacrylamide gel electrophoretic patterns of Cheju native mare
k-casein with and without addition of 2-mercaptoethanol. Lanes :1;
casein with 2-mercaptoethanol, 2; casein without 2-mercaptoethanol.

Fig.8. Polyacrylamide gel electrophoretic patterns of casein from individual
Cheju native mare.
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3. FLE#EES SDS—PAGE #H#

MRS SLAEITRS T4 A3 ATRE #iwstyl 98 10% poly—
acrylamide gel (pH8.9) ol A EHEHXBS A A SRS Fig.90 et W
gdow % HEEVH DEIMNe A 2AI A= Fig 103 2t

45 FLIEHF1ELS Ig 160,000 daltons, SA 66,000 daltons, 83—Lg 18,400,
a—La 14,300 daltons 919 ( Basch et al,1985) & Aol Az o M
*ES LM EMES 4749 Ze] 14,300 dalton & lysozyme 3} 18,400
dalton ©] B-lactoglobulin ¥ o] 370 band & #E| 5 7 L3RS
A3k A3 £4 12,000, 16,000, 19,500 daltons o] Jt}, 1ofi. 66,000 dalton 9]
bovine serum albumin band o] $]X|o] 477} EejEld =l 2 H=peke bzt
66,500, 66,000, 65,000, 59,500 daltons ©] ] c}

EE 7 4B HA1S densitogram o 2 Blgh £5E, Fig 113 o] 4490
ER ASS el & 57 ek wHelA ERESE 445 (Holstein ) o 3L
WEOE KBRS AR e e

Qo2 £ HHHE band o S HEEste SDS — PAGE & 4424 ¥
NIERE AMENE & KoY 348 T8RS F4E + de Re: 47
e
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H N
W=

= 56,000

wam 45,000
- 34,700

5 4

6

7 5
COW

mare

= 24,000

= 18,400
= 14,300

1 2 3 4 S

Fig.9. Mobility of whey protein from Cheju native mare during SDS - polyac-
rylamide gel electrophoresis. Denaturing polyacrylamide gel electropho-
resis (10% acrylamide, 1 % SDS ) with several reference of known
molecular weights was carried out to determine the molecular size of
each whey protein as described in methods. Lanes: 1; Holstein cow,
2, 3, 4; Cheju native mare S; reference protein. bovine serum albu -
min (66,000), egg albumin(45,000), pepsin(34,700), trypsinogen(24,000),
8- lactoglobulin(18,400), lysozyme(14,300).

105 1 1 | 1 I I T

T ¢ 11t ol

Molecular WwWT.

9¢ Migration

Fig.10. Plot of migration rates of whey protein against molecular weights for
proteins. Molecular weights of subunits were determined from plots
of relative migration rates (%) of reference proteins to bromophenol
blue dye maker on denaturing gel vs. Log molecular weights for each
reference as described in methods. The migration rate for bromophe-
nol blue was set as 100%. BSA; bovine serum albumin, EA; egg alb-
umin, PEP; pepsin, B-Lg; 8- lactoglobulin, TRY; trypsinogen, LYS,;
lysozyme.
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V. E:3

A Wi BN SRRl MEYORS Hft=A KL (mare milk)
casein 3} SLIHHEEIES PAGE % SDS - PAGE ko= g #8# ch&3t
e Kwmes Fc

1. #NERE FLMHEME-S immunoglobulin, serum albumin. @—lactalb—
umin, B-lactoglobulin, whey, protein 2. & B slo] 9 whey, proteino) =
A, B, C, D 47}2 ¥eel band 7} frfeste o]l 59 KIHAELE AA, AB, BB

AC, BC, BD. CD#lo & w5 77 %tk

2. BEMAKE casein® ag-, B— . k— casein &2 HiS|e] L3 ag—cas -
ein 3} B—casein®l ARty fiAEsL 1:1.302 HRES 1:1.63} 4t 3
o} 459 1:0.60 ¥d] B —casein Gl Utk ]I ag - casein
4~TH9 band 2 ST k- caseinol YolAx AglollA et Fo] o] s}

E #es Thsn Yol

3. SDS - PAGE 2 BMXE AHEARS SHT &R 749 &KAH
band 2 Yebut=dl, 66,000 daltons %ol 4708l band 2, 14,300~18,400
daltons 3 ¢lell 370 band 2 HEESIGTH % EHE  band o] ST EZ
66,500, 66,000, 65,000, 59,500, 19,500, 16,000 2]z 12,000 daitons o] v},
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