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Abstract

Bovine k-casein macropeptide was prepared by adding TCA (3, 6, and 12%) treatment after chymosin reaction.
Each TCA soluble macropeptide was fractionated into five peaks by ion exchange column chromatography. In
proportion to TCA concentrations, the ratio of peak area showed different the elution pattern. At the 6 and 12%
TCA concentration, area ratio of P-I which did not content carbohydrates was decreased to 19.9 and 17.0% of
total peak area respectively. The area of P-Ill was changed from 10.2% to 26.2 and 13.2% when the TCA
concentration was increased from 3 to 6 and 12% Cholera toxin binding activity of k-casein macropeptide eluted
at 0.17-0.18M NaCl gradient, was not inhibited by 6 and 12% TCA treatments. The use of 6% TCA as
extraction buffer was feasible and led to an effective separation of the peak IIL
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Casein micelle®] A7A-& 20~600 nm3 =2 thekstA] E-x
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casein, B! k-casein®] FAAU|S%E vt=A veEbdt} k-Casein
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acid (AcNeu), galactose, N-acetylgalactosamine©] 5°] $l<
o, 3% = 4] FEjE k-casein o}n| A AF 127~141
©] 4] o-glycoside HERE threonine -2 serine 7]l
AstEo] 9t} &3 k-caseine FH A3+ 8 7] ©]A4+e] phos-
A A k-casein 2] 2F 40%+ carbo-

22 Aoz FHH 1 AriEigel et

phate group2- $H-51H,
hydrate S 93-3laL 314
al., 1984).
Chymosin k-casein®] 105¥H 5] methioninex} 106 &)
phenylalanin®] Z 3-8 ¥aA]A 2702] macropeptideE A4
Al71=H) k-caseine] C-2et & FE (f1~f105)= para-k-casein
olg} Ran)® 4Ade] N-gbehk BE-LS k-casein macropep-
tide IE3= carbohydrate®] ZAg 5o wz} caseinomacro-

peptide} glycomacropeptide (GMP)Z LE&)A] B2 %|7] %
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SFHEl-Salam et al., 1996; Lieske and Konrad, 1996).

EEe] $-& ghlao] 2% trichloroacetic acid (TCA)©]
AAFE AP FEA x-caseinoA] Fe]E macropeptide=
A AE R &E EAS Aot TCAY )3k k-casein macro-
peptide?] 231 == glycosylation 7 ol wa} 93k W on
Z%E carbohydrate & phosphate groupol] wha} th2A) Vet
Wt} k-Casein macropeptide += TCA %7} Hold 42 car-
bohydrate?} 2 A A3 E peptide e8] A AW 7) A)2Fske] car-
bohydrate7} o] 250} 3l peptide= Jria oz H2
TCA sZdME 584 AEHZE &A%l Roz vudn
9ItHKim, 1971; Doi et al., 1979).

Oh 5(1997)2 x-caseind]| chymosing WHEA]AH AHojzl
GMPE ¥43 2} % 7le) peak® 2& & ) F
peaki= carbohydrateZ 3h-33l1 Q) ggrom AlA o=
%+ NaCl gradient 24 &5¥ £ Y55 carbohyd-
e Fae] 7 Jehitin Busdd. Ea 228
casein macropeptide £ FollA AcNeuo] &rako| 713} 2
peak F-g oA cholera EAE in vitrod)| X =3 7= 28
o] & W 714 F7HEEA Y HEe] JigEva B
754 THO et al., 2000).

€ A4S Al 2 23t gle Ao RudE k-
casein macropeptide®] 578l Wit T A7 ZEA] AR A
K- caseing AA 3 & o7]e] chymosing #He-AlH HdojA
K- casein macropeptided] TCA %2 22|38} ion exchange
column©. 2 F-HE&}e] chromatogramg H]mdld o, 2z} &
¥4 fractionol] he} cholera toxind}e] ¥FS-Al-S EolElTh

R

A Casein2| A=

a2 n B& Fgol HFHE AL A5 10T
A 4000 x go] 7oA Y EE]ste] XA ATE Ex]Fell
2ol 2842 A7 UL IN HCIE pHE 4602 2%
3to] AHES FF3tdrh o] JAAES 23] S/FE AH
3} T IN NaOHZ pHE 7.00.2 AL A AT} o2t 1}
< 33 WkES O pH 4.6004 A= e AHAEE 343
o SRTE 4TAA F4 (MW cut-off 1 kDa)ste] ¥ 71
ZA AT

Chymosin x|z}

Oh 5(1997)2] B & o] 83} AolA k-casein 100mgS-
0.05M sodium citrate buffer (pH 6.6) 15mLeof] £3jA]71 T},
chymosin (EC 3.4.23.4; Sigma, USA) 20 unit-& 7}k 35
CollA 153 ¥HAIZTE ¥hgo] & oh SA] 4TE ¥Z
83t} k-Casein®} chymosin ¥H-&-9 & A &4 of| A FRFA|7]

WA 4T 2] 24% trichloroacetic acid (TCA)E = %57} 3,
6 2 12% (whv) 7+ FIES A3 Hrbstel 4TolA 208
|8} T}

lon Exchange Column Chromatogréphy

Chymosing 8417 ol 5 oiBAE o] 43}
o] oJ3}3k t}-e FAEHMW cut-off 1 kDa)2 A}8-8lc] =57
S 4TI 24412 FANA F 5 1250] FPLC AR
2 Abg3tgon, Oh S(1997)0] 4 3@ xzloz AAls
%k,

Cholera Toxin(CT)z}e| gF2M

CTole] wheAd-2 thaat 22 Wy oz 438313tk Nitro-
cellulose membraneol| 232} B-8¥ A7 5pL (preoteinF L.
2 100pxg/mL)E spottingdt Ty ZAZRAIZTE 7] 3%
bovine serum albumin ©.2 37Tl 4] 2A] 7} blocking A] %1%
25mM tris-0.15M NaCl-02% tween 20 (TBST; pH 7.5)
buffer2 33] A& 3}l t}. CT-B subunit-HRP(peroxidase con-
jugateyS TBST buffer2 1:4002.2 32413} k- nitro-cellulose
membraneo]] 2A]7F (37C) ¥k-2-A)Zl & phosphate-buffered-
saline-tween 2022 33] A& 3}t of7)ol] AzE 4-Chloro-
I-naphthol §-<4(Walker, 1988)2 21 <A 3083t F X
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Chromatogram®] 2 4] EZLogic chromatography analy-
sis software (Bio-Rad, USA) & o]&3}o AAtslsiew, Oh
S(1997)ol| Al 212 E IM NaCl gradient %9} retention time
& 71502 pak® TG WS HEIALA)
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Eo] A Ao thhk o)} gilen), EaE s
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P-19] 7%, T2 peakS R} TCAY] J8 2A Wi 3
o2 Y=t 3% TCAdHE A4 WA 2] 46.7%S 214
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Fig. 1. FPLC separation of K-casein hydrolysate soluble in 3%
TCA solution by ion exchange on a Bioscale (; column
(7 x 52mm). Elution with 50mM Tris-HC] buffer with a
OM to 1M NaCl gradient(- - -} at a flow rate of 1ml/min.
Elution profile of CMP from Oh et al (1997).
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Fig. 2. The fraction area of k-casein hydrolysate soluble in tri-
chloroacetic acid (TCA) solution by ion exchange chro-
matography.
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o} P-VE 3, 6 2 12% TCAS| A peak WA n|7} 242t 20.21,

542 18]3 547%2 JEbgTh

Cholera =4A-2t9| gt3M

Table 1 CT-B HRPe}o] ¥k-3-4-& vehdl o2 P-I
6%} 12%91 TCA &A% cholera £ 9o} A48
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Table 1 Binding ability of k-casein macropeptide fractions

(Hg. 3. 4.) to cholera toxin B subumit by immumoassay*
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* Immnuoassay of Nitro-cellulose membrane using cholera toxin B
subunit-HRP conjugate as antibody.

sl o Fel7) ¢
TCA *|2]Ale| = cholera
£ Ao= Aztdr.
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At Caseinol|A FeliEl Macropeptide2| Chromatogram

A} casein © EEE] macropeptideZ A7) I3k 4} casein
o] chymosinS X 2]3}tad 3, 6 B 12% TCA<| AAEA] &&=
222 FPLCE ol £3jo] YT 20N Eald A, k-
casein macropeptide 9= T 24 A3 & peak7} LENE
on] gradient buffer® A}E3lE NaCl HX7} 0.1MejA
02MA}e]d| A 825 & peak?] pattern2 FA}EH Ho] glo]
Bt (data not shown). 18|1} TCA %7} Hold+E A
A AQ) peaks Folx o, E3], chromatography 37| 1}
ENFY peak7} 718 Zobzich NaCl gradient?] ‘=%=7} 7}
gol] ule} 82 = peake] did Fe AA L U= TS
HeJtKTable 2). 12} £ W4 v &L TCA Fxo @
gt Atk zpo]E Ho|A| et

Table 2. The fraction area of acid casein hydrolysate soluble
in TCA solution by ion exchange chromatography

Gradient (%) Area (%)

0(1) 25.32
11~14(T) 25.09

0,
3% TCA 15~20(10) 26.59
25~35(IV) 23.00
0(1) 26.47
11~14(1) 23.63

0,
6% TCA 15~20(1) 23.50
25~35(IV) 26.40
0(1) 23.90
11~14(11) 22.40

0,
12% TCA 15~20(10) 23.60
25~35(TV) 30.10
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TCAE lysine®] ¢-oln|=7]9} 22 &}A
| 2¥ste] diide] AAE dodle EEAR

QA AgE 2ol oot 3Ho] & HA =
TCA"ﬂ & b d-S A o] F3Kglycosylation) 7 =,
kel 271, 4 &4/l wel 2 BExsted ol
L3o] 2ol & o]-8-3te] ThE T} peptide] H-2| Ao
FFH o= o g5o] LT} 10% TCAAE HF 330~380
Da &, oln]i=Atke] 3~47) Z1719] peptidento] A AHR| gti=
ZAoz oA ltiChang, 1992).

Yvon 5(1989)2 TCAS] sxol W& acasein, 5-casein
9 k-casein F-8E0] 83T E v wd A} k-casein 106~
169 #3 =, GMP F-E-2 5%l % AAHA] gster, 8%
o] TCA M GMP2] 86%7} AAEX] itk Ha
315t} 2V} B-casein £125~143 F-8-&- 8%9] TCA E%9|
A 25 AAEQon, ag-casein f1~23-2 8% FZo|A 92%
7} AAE whdof e -casein f166~199 32 8% TCA ¥ &

o 2] 18%7te] A=At o]eidt TCAd oJ3 | =e] A
o]+ casein FEE2] 42547 AEH carbohydrate®] -5l
wet =4 Jebdola st Yvon et al, 1989). Mckenzie
(1971)E 2~12% TCAE GMPo| x2]%+ A3} carbohydrate S
393 peptide 2% TCAo|ME A=A ggkor), 12%
TCASIH ARslE Ao2 Uehdrin Basigc

2 AR L 0.2~03M2] NaCle|lx] £&55+& peaks

12% TCAAIM = kel siflent 0.12MeM &2 EJSdC‘]
P& 6% TCASIA %3] Asle Ao Yepie. olsh
e A= Oh S(2000)0] B upe} o] PIL car-
bohydrate2 35317 7] wWjEQ Ao g Bzt o, P-
M} IVE AcNeuZ: §H1-317] wj ol TCAS] H3 Aol Qe
Acz BARg. e} 2 9REe Boik ANeu 3
FrolA] e P-VE 6% 12%2] TCAd 2<Pg3 RAeg B
o} A%tEl AcNeus} TCA9] th3} k-casein macropeptide®] <}
Aol F29 ALL S Ao AFFA.
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2% 23 TCA w=o met b2/ FHU1, L3
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TCAS] H7te= 9L wj$ @& pHRE TS0} Tz
JlrREE doz 4 gliul(Pohl, 1993), B AF|AE k-
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]
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9] TCAd]| Z4adt eFg/dol e A2 #dHIUT}. Oh &
(2000)-& K-casein macropeptideZ=ol]A] 0. 18M.4 NaCl gradi-
entol] A &&= P17} cholera H4:9F Ag=go] Y=
ole] EAt#H-E 8.9 kDazty Hidtgith

ole] Autg & wff cholera 4 ¢} ¥kg-3l= GMPL] &
Ae BY= e P19 Zof Ao A vYehd 6%2] TCA
7} AAE Ao AgEglon Av] 279 A cholera E4
o} Aot B4 w3 AR A}V IGMPe] HAA] &
A o188 4 Ak AZAHAch L3 A} caseinel] A 70
A 248 AASA AL x-caseind AA A B
Al7)A] 2kol% macropeptide® & = UL AR F=
Ao, GMP 289 2 xo|7] 3 Fu B A7t
283 ZAo® AlRHT}
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k-caseing At § 7|0 chymosing ¥H&-A]H Fojxl
k-casein macropeptide©l] T3} trichloroacetic acid x| =)ol Tt
93 8FS- ZA}E112} ion exchange column© = -3} chro-
matogram$ B3It P-1¢] AH$ 3% TCAd|A v A A
peak WA thH] 46.64%0°]] 21}, 6%} 12% TCAR 42
A ol gol AR oM, JjHoz & gFo] =

peakE-2 TCAS] Q32 vlwd AA e AR 1’}‘5}‘7}‘?
Cholera =49} 235l Aoz BuE P-IE 3% TCA
A& 102%0]19.2 1} 6% TCA 7Z-%ole 263%2 Aoz &
Mol Z7helgl oLt 12% TCAZ Add A4olE 132%2
745kl 02~03M2] NaClo|A] £&5 = peaks 12%
TCASA = AFaa QHAAS Baith 0.18Me) NaCl gradient
ol A £2¥|= PIE 6% 2 12% TCA 2] A]o] = cholera
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