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Study on changes of bovine x—Casein under various presrvative conditions.

EE :UHrw%ﬂwﬁ%ﬁﬁm;5%E¢ﬁ©5wmmmﬁ%ﬁw?5?ﬁ%ﬁ&bf,¢%
k=N €A Y OREERERETICBY 2E(E, gesfrhE, 4.5M RFEEGTT 4 X7 BLUSDS-H
Y72 YT I K VEBRIKENICKD Bst Uiz, BESRAHEELTE, RBE-20, 4, 25°C T, K
mmMﬂmI%%UmmM4iﬁf—wﬁ&%@&leL45Mﬂﬁéﬁ%m,ﬁﬁmmfn%
wmym)$§tm.ﬁ%%ﬁﬁ%®mﬁéﬂﬁb,1,3,5,7#ﬂ%®%ﬁﬁ%é@ﬁbto
—20°C Ti3, BEALELET, Wb R BRI TH - oo 4°C TR, 4.5M IREHBE
UBEEIR R T OREBRP -T2 £, 25°C T3, BUSEREEERS, 2BRMCREEZES
5. HBLKIKEIORKRD D, E%&ﬁm;afmwa4VMEﬁ?m©ﬁ@ﬁﬁﬂfmacaﬁ
B S &30, RKIG %nt’odbi%ﬁ&%i{hﬁéomx’?&@Fe‘i&cmﬁébi‘é?gzbB:hf:o

& g

T, BEEROREICKD, 3L D BRI
Wicis > T&c, UHT (ultra high-temperature) &
BmERNUER, T b B, RERELRH (Long
Life Milk) DiEIc kD, FRO¥r Aicbc 2 HR
COERENTEEE > TETWA, k70, REFEED
TR, B, BREE LR O EERERLIC
BXNTETV3, UHT HEA WUTFCH89) I
BT HIMARIZEDONED, - T7 7
07 ) vOREMHICXEZANVT £ FVEOREICKS
LOTHY, HEHAEES ST LTEEY o

UHT BEAOERLKRIEE LT, et lilaalks
W DHERRE 723 VALBR D 5o TOEALI ik
BERLITIZEAD SN, Tl OERT 7 By vk,
P AL L, BRI AT CHOKIB0% % HD 5 h
Y4 VESOERICEDEZEZ LN S,

BEI AR TINS®T 2 &, A€ ¥ VDB
4259 LREBC, —HT, REELEC DAY €
A VDRI BY . BT &0 AR LA € 4

v DHIB50% - A VY THD EWNHY, k-hEA YV
13, &hEA VRS DI2~16%% 5, AEA Y Ik
NAEZELEETNEREIAECETH S,
L, -AEA YOEEHRIERL, TOERE
WEREE R L, HELTETVEY, 22T, &
iz, AREEMEET S L TRRORELL-T
DB I OER D B WVRS VLOBEEETI S PICT S
1O TIEERE LT, +-h¥4 YORBRFICKS
FEk, an-H¥A vz biEB XU BRIKEIEIC K
DERELIcBDTH B,

MBS KUHER

1. H¥4 vOEE

ST EAOE D RV R 2 A Y ERA DTS HA
%, 5000r. p. m. T 15530 L CHIES %0 BIC
#—Zy oz ToBL, REENERET S, /5
nBIRILE, EEKKT2HEICERL, 20°C &L
1218, HERBIC X % pH4.6 TOSEMLBZ 2[EHD
EL, Eio, WBEKELbDEBRLEA Y ELT.

mohi-EEH ¥ A ¥ D, Zittle and Custer DFHE

RIS B R R RIRE

Laboratory of Nutritional Chemistry, Department of Agricultural Chemistry, Kyoto Prefectural University

RFIS44E 7 H1THEE




1979 i#ﬁﬂ-mﬁﬁ%%-@&i%-éﬁmﬁ=§ﬁ%ﬁ%ﬁTf@¢%vﬁﬁ4V@Em 165

T ->T a-hEA YERFB Ui, k-HE4 V13, R
RO 2R LIcEE SO HEY Itk - T,
BaE4vhOoREBEN, pH7.0 OKEKIcH LB
Frl, g, 0.1%2-x A7 b2 &/ —NITHEK L
TEIT U, BRI hk,

2. B-AEA YD an-A¥A YRELEDHE
N4 VORGEEIWEIZ, Avyyasty
HETICBOT, fios£4 VST E I v L EFERL
TENERENEI B ETH B, #E->T, AHET
3, BEEMETIEEINK -H¥14 YD, 20mM
AN bd F VHIETFTTD ag-H ¥ 4 v REEED,
TESOFEY it > THEI L,

aq-HEA Y (RKERE2 5mg/ml) &, Zn1/108
D e-H¥A v%, 70mM KCl %4t 10mM 4 3 &
V= VIEESALER pH7.1 (LUF, 8@ E0E3)
37°C TEAL, 205MKER, INEOBENRLA v
VU LRRERMBE 20mM 785 X5 ER M
BET 5. 2Dk, 37°C T3040k iE#%, 2000r.p.m.
1O L, 20 EEERID, EEKEOD 9 K050
mM 7 x VR Y Y LRNZ, 280nm TOULIEE(A)
THET B Blic, WL vy y A2 SO TR
DBRIEZFT - IR OBINEEB), v-H 4 >~ DAHOB
EOEZzhThHllEd 5. BELRER, ’RATHEZS
na,

T (%) =5~ & X100

3. FIVEKIKE
T4 R VESVKENZ, 4.5M WEEXSTT.5%

RYTZYNT AL (pHB.9) ITfINT, Davis
DHEPICHR->TE ) R « 7Y & ViEE R pHS. 3 th
THEbhlc, Huohicic AZ B &L, 100pg T
Hotoo Betrid, T%HBEICT I/ 75 9 710B % 1
%&E185 X DI LIibT, 2005[7 bz,
Sodium dodecylsulfate (SDS)-# Y 72 J L7 3 F
AVES VK ENT, Weber and Osborn DFBECHE -
T, 0.1% SDS %24 pH7. 2-10%4° VTGI8 bRtz
S0ug D k-HEA VW, ZBHFLCTF5480, 7
% d 0.25% 2 —<= 2 —F ) )7 F T~ R-
250 iCT, 2Hfgtashi,
4. RIERM
REFORT & LT, B, REQEK %8y,
K2 & D b, BER, —RRETOEALES
ZRLUT, —20°C(a), 4°C(b), 25°C(C)D 3 BrpsA 2
Ufco &/, WBIRE LTI, hAEEA4 VERETH
BB (), KERESZUNT 5 4.5M KFEQE LT
HHKBIDIFET, r-h+E A VEREIZ 10mg/ml T&H
272 WENGBHEHMDIZ®, 0.0120% {7 F
ERATO . WY &3, FRES OB RE
WmTHL. EREHMIZ7T7AEL, 1, 3, 5, 74
HEOREREEBRGT Uc, RBERICE L TORE
DBz, BRERNECBITSC Eick > THIE

ﬂf:o

A

1. e84 2D ay-H+4 VLR
E=-HEA VD ay-5 ¥4 vERENEES, 37°C, ay,:

Table. 1. Stabilizing Ability of x-Casein Preserved under Various Conditions.

condition period (month)
symbol -

state (solvent) temp. 1 3 5 7
1-a solution (buffer) —20°C 92. 89, 89. 29, 88.99; 84. 09,
2-a solution (4.5M urea) —20 97.6 88. 2 83.3 80. 2
3-a solution (water) —20 94.7 91.6 89. 4 72.0
4-a lyophilized material —20 93.3 88.8 84.4 82.2
1-b solution (buffer) 4°C 94. 09, 11. 69, 8.12;, 4.09%
2-b solution (4.5M urea) 4 94,2 82.4 78.5 72.0
3-b solution (water) 4 90. 4 8.3 3.8 2.0
4-b lyophilized material 4 93.3 92.3 74.0 72.1
l-c solution (buffer) 25°C 9.69, 5. 29, 0 92 0 9,
2-c solution (4.5M urea) 25 23.1 5.5 0.6 0
3-c solution (water) 25 18.1 1.0 0 0
4-c lyophilized material 25 91.1 64.9 63. 8 51.9

Native r-casein had 96.9% of stabilizing ability
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Fig. 1. Disc Gel Electrophoretic Pattern of £-Casein.
Electrophoresis: pH 8.9-7.5% gel contain-
ing 4.5M urea. 100 pg of protein.
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Fig. 2. Disc Gel Electrophoretic Patterns of -
Casein Stored under Various Conditions.
Electrophoresis: pH 8.9-7.5% gel con-
taining 4.5M urea. 100 pg of protein.
Preservation : 1 ; 10 mM imidazole-HCl
buffer, pH 7.1, containing 70 mM KCl,
2; 4.5 M urea, 3; distilled water, 4; dry
material. a;—20°C, b; 4°C, ¢; 25°C
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Fig. 3. SD3-Polyacrylamide Gel Electrophoretic
Patterns of x-Casein Stored under Various
Conditions. Electrophoresis: pH7. 2-10. 02,
gel containing 0.19 SDS. 50 ug of protein.
Preservation : The same conditions as
described in Fig. 2.
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Summary

The formation of precipitate and the gelation of
ultra high-temperature sterilized milk have been
observed during the long storage. As the prelimi-
naly experiments to make clear the mechanism of
these phenomena, the effects of various preservative
conditions on bovine r-casein were investigated by
the stabilizing ability test for a,;-casein in the
presence of calcium ion, disc gel electrophoresis
containing 4.5M wurea and sodium dodecylsufate
(SDS)-polyacrylamide gel electrophoresis.  x-
Casein was stored at —20° 4° and 25°C as the
solution dissolved in 10mM imidazole-HCl-70mM
KCl buffer (pH7.1), 4.5M urea and distilled water

and as the lyophilized material for 1, 3, 5 and 7
months. When «-casein was stored at —20°C at
various states, the stabilizing ability was maintained
and the behaviors on both electrophoreses were
not different from those of native one, though the
samples at 25°C lost the ability quickly. The pre-
servation at 4°C in 4.5M urea solution did not
affect on the properties of x-casein. The lyophili-
zed material was stable at every tested temperatures
through the experimental period. It was considered
that the loss of stablizing ability of t-casein was
due to the polymerization and the degradation from

the results of disc and SDS gel electrophoreses.



