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ELISA STUDY OF THE HEAT-INDUCED COMPLEXES
BETWEEN «-CASEIN AND B-LACTOGLOBULIN
IN MILK AND BUFFER SOLUTIONS

Tamotsu IMmaDpE, Hideaki Karayama, Nobuhiko SHIRAKAWA,
and Shigeru Havakawa

Heat-induced complexes between & —casein and B —lactoglobulin (B —Lg) were
investigated by gel filtration, SDS-PAGE, and ELISA The results of gel filtration on a
Toyop:ctl HW65—F column and SDS—PAGE patterns showed that the soluble
complexes with large molecular size formed during heating at 75°C for 30 min When
protein fractions obtained by gel filtration were analysed by ELISA, B8 ~ LgA was
detected in any fractions.

Casein micelles prepared from commercial pasturized milks (65°C. for 30 min, 120C
for 2 sec and 140°C for 2 sec) were analysed by the competitive ELISA using anti~ 8
- LgA antibody. The amount of B8 - LgA on heat-induced casein micelle complexes
increased with increasing pasturized temperature
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B-LgDBBHEREL LT B-LeAD A B S LHFMI ANV A 24 vEIFOMEIALL AV, W-
HEA Y (W-CN) iZHE b, £-CNidZittle b0 HEZ e X p HpE, BB L. B-LgAlx
Aschaffenburg 5 0 M X o CHH L, DEAE®ALw—A (Vo b= v, DE23) #F40.05
MA 3£V = - EEEREER (pH6.7, ITEEEEZEIR & 7F.8) & 0.5MNaCl%h & LB BRI & D
BERBEEAR 7 r< 57 s - ATEHELE.

2. SDS-RV 727 VAT I FEKKEE v
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[ A
3. FHEHEDINELE

W-CN, k-CN, B-LgA, W-CN+ B-LgA (1 : 1) 8X0',s-CN+ B-LgA (1 : 1) &2
TSGR Ute. In#gethiz65C30%, 75CI68, T5C300 B L ON3sC 2/ E Lic. 135COE4
BB TS CIBEY EF -, MOCOERMET TIRE LANSMBAL, 13B5CT2BR-
BEB Ui, BEEIH65C T TOMBMZH LS, 66CHSHIBCEHETIF TN 1 54002 EL
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b2t~ VHWB5-FD % 5 & (1.6X100cm) &LV, 70mMKCl%43:10mMA 3 &V — LG
#% (pHT.0, 0.02%NaNsk &) THEH Ui, H#E290ml/hr, b —a—= e a vy UV-T50L% A
WT280nmDOBKEEFRE L., A FEY a—a (Vo) BN —FFA ISV FLTE— &R
a—5a (V) 3% yhr—AOFEHEILRDIC.
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FR D B-LgABIRIZ0.9%NaClx & 1s10mM ¥ vEAEH WK (pH7.0) KX LTHEITL, BEY
0. 2% FELE. L& 7v 4V 72V (Difco Laboratoriesfil) ¢+ %BESILW/OM =<
Ny g vE L, AY Y FREIICST TR TRER L, BMEEL LTREL 7 vl V7
2 2 v+ (Difco Laboratiories#l) CERBEBEALLIDOY 2 BB RS THETEH Lz, EA X
NichFEre 7 ) VIIEBRL VBOL, |BRIC 1 BEEEHE RSB L, 10,000rpm T 5 4 3% 0>
SEEL TR B,

6. EFRaFflEE (ELISA)

ELISAiEngvall & Pealman® HEWC X 05 -1z, Ticbd, FEZ0. IMREBREEKR (pHI.6)
THEBRL, Y4787V —} ¥ 2 VA0 TOARTCERBC—FEEBE LEBRE L. PBS
—Tween (Tween20: 0.5g, KH2POs: 0.2g, NazHPO;-12H20: 2.9, NaCl: 8 g, KCl:0.2
g, YK LD TIELEE L., ek, vIRE (2% RV =1 e ) FYKIE0.2%MEF
7T s viEEDBPBS-Tween) 2004% &Y = AMIZINL TITCTINHB Lz, T ek v IRHEK
FHAWTIOThWE AR U o 9 FHME1004% 50 2 T37C T304#%iE Liz. PBS-Tween<T 3 B %
#%, 7o ® v IRETIOCNEER L-PODEESH Y v FRE sy v ) vHHEL00p% N2 T3TC
T 3ERI#E L1z, PBS-TweenT 3 [AIgeE#E, #£H (0.00MZ = VEBEEK Sl 0-7 ==L v
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Bt k¥, hEA VI L DORBDIZ0.064% D B-LgA%x 20 ~2 SFER LI L &,
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1. #A5l

W-CN, £-CN, B-LgABIOZhLOBEWE MBME LBy VAL, BHEEZF 1K
KUK, W-CNIZBWLEIC X ABEOHINT /o<, BHRIIC HRMBE OBV TR SBCH LT
HEETCHoTI.

& -CNIZ65°C30% 3 X UNT5°C 155 D st CITBEE OBIT Isdn o Fo b, 20 5B MR Okd=0
DUBEUEKXECEEED € — 2 BERMBICHERTAEL L TRY, BAMNHEEERCL S0
LRbhi. 135C 2HTRBENBYYE T, YA ABEHENCHEWTHKI= 00D Y — 7 ik
Liz.

B-LgAi365C304 8 L OTSCISH CIXBEOHMB 5\ MIXBEHRIC R MB L TRV
rofe. LirL, 135C 28 Ty A BB HRIOAEELIZ sk o R SRR ED & £ L
DI -7 DBINNL /Ao, BEREZHHER, TEREARAS®EER TS Z &
m#3/4 D B-LgARBREWRB & LT hbhi.

W-CN+ B-LgATiX75C305 D mBLE £ CTHREOHIMZ/E L, 135T 2 OmB X - THE
B Uhe. A ABEHEIZTSCI04 0 nEuc & h W-CNERDkd=0.55D ' — 7 BNk L, &
FeKd=0.280/e— 27 BNBh, FTBEWREEHIE T,

£ -CN+ B-LgATIX75°C30% % CIREDOHINL < 135C 2O MBCRRED T E Ui, ¥ 5
BEHRCIRTSCISH OMBYLE ¥ TIZRMB S DFE TR 7. L L, T5C0H TR A X
Tl . Tihbb, kd=0.80D— 27381 /41i b, kd=0.480 ¥ — 7 BN EE L, Fiw
kd=0.200 ¢ — 25 E Ui, FLTC, kd= 0D ¥ — 7 BERMBOBEEOHABR IS - Tinniz, TTE
HOEREEEIEHIN T EBbhic. BLOFE LW T5C05 InBLBE O ¥ L 581 BiT
Bkd= 0, 0.10, 0.27% X 0°0.800 & EH4y % SDS-PAGETH# L. FORKEXYH 2R L. &
CTOESE B-LeAD R Y FRBRI. RINBOBECELE LISh » MBS F-LEABFEELTE
D, B LD e-CNLORBUBHEHOTMREN TS LRRD ORI,
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Figl Elution patterns of the individual milk proteins and their mixtures in 10mM imidazole buffer
(pH 7.0) containing 70mM KCIl and 0.02% NaN; on a Toyopearl HW65-F column (1.6 X 100cm).
AW w-CN;®B £-CN;(CO B-LgA.D W-CN+B-LgA,;E «-CN+ B -LgA.
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Fig.2 SDS-PAGE patterns of peak fractions obtained

Absorbance at 492nm

by the gel filtration of the heated mixture of
£ —CN and B -LgA at 75C for 30min.
(I)w—-CN; @2k -CN, @8 -LgA,;
(4)peak fraction of Kd=0 ; (5)Kd=0.10;
(6)Kd=0.27 ; (NKd= 0.80.

50 5-1 5-2 58 g4 5-5 56

Dilution of serum

Fig.3 Titration of anti- 8-LgA antibody in the
rabbit serum.

O, B-LgA 0.1x g/ml in antiserum;
A, B-LgA 1 ¢ g/ml in antiserum;
B-LegA 104 g/ml in antiserum;

L,

@, B-LgA 0.1z g/ml in control serum;
A, B-LgA 1 ¢ g/mlin control serum;
| B

B-LgA 104 g/ml in control serum.

2. ELISA L % Hitkpe £ DRER

6 [F | D I I 18 & h fe s D HifhpE £ # ELISAIC X o T~ FOREXR SR L
o MFSIREED LR & IS FRAR SR, B-LeARTEH LT s\ 5 b8k
Bi7E OELISADKER K 3R L, SROmETEECeE ) BREEOELIX oz, Thbd
RS B-LeAR PR E UTHEH Ly v Fh oA MECHFEOEEI TS T &R
et Fio, [0 3 OREED SRR B FLITE OREE X 10710 FFUE S RETH 5 &KL
fr. Efo, B-LEADWEREWC DOV ¢ g/ mPEXMTH D L HMT L.
3. ELISAW X % I &k ORERR

B-LgA%75C 158 NBJLIEE ' /1 58 L T Tckd= 0, 0.503 X 00.80DFHEHICD\T
ELISA% 7o, FOEXMAR L. kd=0.80D@E 5L B-LeAD ¥~ 7 THHIcDRKE
BE. Fh, FRUTHBHE R E(LH e, R/ 2 7Y viER LT B-LeA+5% 2
b s, —F, kd= 0 DESIC BN TXEEEIMEL , BEHHE B-LEADHFLEL T i\ &
LRER S hic.

£ -CN+ B-LgA%T75C304r MBILE #1538 L THEkd= 0, 0.10, 0.27% L 0°0.80D 4
e WTELISAR 7 o . £ ORBAE 5 1R L. LFAMC B-LeADIAENTD bk & &
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Fig4 ELISA of the peak fractions obtained by l I I 1 1 i [

20 -1 -2 -3 -4 =5 -6
the gel filtration of B-LgA heated at 2 2 2 2 2 2

75C for 15 sec
O, Kd=0; A, Kd=0.50: [J, Kd=0.80 Fig.6 Inhibition of anti- 8-LgA by heated casein
micelles t‘o ELIéA Ratio of inhibition
6 L O, 65C for 30min; /A, 120C for 2sec
L], 140C for 2sec

Casein micelle concentration (X1.16# g/ml)

Absorbance at 492 nm

3 37t 3% 3% 3¢ 3% 3
Sample concentration
Fig5 ELISA of the peak fractions obtained by the

gel filtration of the mixture of x-CN and

B-LgA heated at 75C for 30min
O, Kd=0,; @, Kd=0.10;, A, Kd=0.27;
(], Kd=0.80.

15 k-CNE B-LgAD MBE AR IR E K., 72, kd=0.800E 5 H D B-LgARF Rz
IDHIEEIME T LicZ EnbELBE, SThBERNLH L Bbhi.
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4, ELISAIZ kI B H ¥4 v I wifEd B-LeADPIE

B LAr-CNE B-LegAx 1 | 1 CEBALLEFLVER TMBEAGREENRD DD T,
HEA I BT 5 MBRSE MR OFELELISAZ fiv- THRE L e,

HHRFAREAELACTEESh, B-LgDBEEREL LRV A2 A VEAS OB S B -
LeABRKER ED, B0 D B-LgAL B-LgBiMg A ETHS. Licdi- T, B-LgADHitks A
WTE LT 2o & L.

FALBLE L > THEEALSHEM LD XA v I 2V OEBIT, 656C30% :0.116%, 120C2
#:.0.126% 7L T140C 25 1 0.118% TH o 7. 65CHDDERBEAIOHB L IcrES v ik
NOPEENMELER-T2D T, O DDHEA vV I LA R EEEHEE CHFR LBE®0.116% 1
L 3O

PG E v LA v I erte bbb UDRIEI 8L DXAVTELISARfTofc. B EL vV Iiten
ELAEEOMBYRECRLYE. HEEI IS VI DO B-LgAtRIET A LI 5T
R LRy = - LD B-LeARYTHEELBEIRIEETHS. Lichi-> T, HEEL
KEVCEIEAS VI ECB-LEARSLBEAELTWBZ L%, K6Xh, €L VI L
BED FREEs Ty =V LREFE L B-LEANDRESIHEENKEL LT, H¥EAL v 3
AT B-LGADRER LT WA ENE DL, Tz, 140C 2 W OBERAEA OB E NHEE
BIRLAE L, IBEREMEL B Licdd» THEERHA L Tunvie, IBEENEL kBl
Tl THEA v I 2L B-LgABNERTAHE, Tiebb, MBEAKEEROMMT 5 2 L2358
bhhiz.

S8, =/ 7w r— ARk ACEOTE LOMBESEBRE BT 55 FHREE» SO 7T 7
v — F SRR S TR TIRE L ulin b s,
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