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Changes of Bovine k-Casein Stored in Various Solutions
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Table 1. Stabilizing Ability of x-Casein Stored in Various Solutions at 5°C. (%)
period (month)
symbol solution

1 2 3 4 5 6
A 10% glucose 78.7 44.4 45.5 44.9 45.2 40.7
B 10% lactose 76.9 58.0 58.4 59.3 58.3 53.9
C 10% maltose 93.0 92.1 87.4 77.9 71.3 70.2
D 10% sucrose 79.1 33.3 33.5 33.9 12.6 —
E 29% NaCl 88.6 87.4 78.7 48.2 48.7 48.3
F 2% glycine 83.1 78.8 76.7 59.0 59.5 55.6
G distilled water 87.1 75.6 66.5 57.0 57.3 58.9
A’ 10% glucose-4.5 M urea 82.1 49.1 47.9 39.7 34.3 32.8
B’ 1094 lactose-4.5 M urea 75.3 50.0 47.3 47.6 45.4 39.1
C’ 10% maltose-4.5 M urea 92.8 68.2 64.4 57.2 53.0 53.6
D’ 10% sucrose-4.5 M urea 87.3 66.8 47.8 44.2 42.5 39.7
E’ 2% NaCl-4.5 M urea 77.5 42.3 36.6 37.0 33.2 30.7
F’ 2% glycine-4.5 M urea 76.1 58.8 56.8 53.5 47.6 40.6
G’ 4.5M urea 88.6 74.9 64.8 58.8 56.0 53.0

Native «-casein had 95.19, of the stabilizing ability.
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L, 4.5M urea-109% maltose JZHK TlZ, 53.6% D2
TEALREZR#F L7co 109 sucrose IFHRTED Ha, 5
rAT12.69%, 65 ATREBBERLTEYD, ©BF
{fLREREA kDb TV, L L, 4.5M urea-10%
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B DOREFK A~G, A'~G 1CIE#E L, 5°C TR
Bliceh€d Y OREBEBE®R3IY B, 44 H, 57
REDTFT 4+ R X WEBSKIKE) 2t 2 — v % Fig. 2 B&
U Fig. 3 KR L7,

—

30 60
Fraction Number

100

Behaviors of Native x-Casein.

a: disc gel electrophoresis containig 4.5 M urea
b: SDS-polyacrylamide gel electrophoresis
c: Sephacryl S-300 gel filtration chromatography
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Fig. 2. Disc Gel Electrophoretograms of «-Casein Stored in Various Solutions at 5°C.
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Fig. 3. Disc Gel Electrophoretograms of x-Casein Stored in Various Solutions Containing 4.5 M

Urea at 5°C.
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Fig. 4. Sephacryl S-300 Gel Filtration Patterns of x-Casein Stored in Various Solutions at 5°C.
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stored for 5 monthes
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Fig. 5. Sephacryl S-300 Gel Filtration Patterns of «-Casein Stored in Various Solutions

Containing 4.5 M Urea at 5°C.
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Table 2. Number of Amino Group in x-Casein Stored in Various Solutions at 5°C (residues/mole)

period {month)

symbol

1 2 3 4 5 6
A 8.7 14.3 18.3 13.9 9.8 10.0
B 9.1 15.3 18.4 14.2 10.5 10.9
C 9.0 15.3 13.8 14.0 10.3 9.1
D 6.9 14.8 12.5 12.4 — —
E 6.6 13.4 12.2 13.4 10.7 11.0
F 6.2 14.7 12.3 14.8 10.9 10.3
G 6.9 14.8 16.1 19.7 11.5 10.2
A’ 6.3 12.5 17.8 14.6 8.6 8.8
B’ 3.5 12.7 16.7 18.4 9.5 5.8
c’ 6.3 14.0 17.3 13.6 9.7 8.4
D’ 4.5 14.3 15.4 13.5 10.5 7.7
E’ 6.3 13.6 20.8 13.1 9.5 9.0
F’ 7.2 15.0 13.6 14.7 10.7 9.4
G’ 8.7 13.3 19.3 12.8 11.0 7.3

Native k-casein had 8.43 residues of amino group.

HOBREREDI D OEFTRIEORIC, FMELIC k-7
YA VRGDOBEENEZL SN B,

—F, REFELETTORETE, T4+ A5 VE
K[XKETLRD O X ST, BNFLEETH -
722, BTICE BBEROL BASTEL-1bD &
BEbhs,

4. 7 IJIEROEW

k- HEA VEBEPTRET 5L, SBEETTL
EDEREEITT B L &S, FNEBERKEIES Vv F Y
nw b5 74—k TREINT, BT,
KX B7 3/ HROMMEBES LK ZRDELLE
T 27%, TNBS 2T T I/ REOBEEBEL LK
#f L7 (Table 2),

ABCG PANDIRER T h ¥4 VERE LIES
IiZ, BEIO 1A A%ORSAT, REMBRAID S
INXTEITEAE R Lo CORETIE, B5FLIEH
FVRI>THORNHDEEZONEDT, T/ 4
DL, TI/ AR LVEBIREEZEDEREDN
%, REBBEBLIY Ao 2y AiChdTid, WTh
OEAIS, T/ EZBOENSED LN, TFF
RESOYKBTREINTWS, #-T, 14 Atkicid,
initial LE L7 I/ EBEZ/RLU7 ABCG Itk 3R
BFOBAR, TI/ AVE=rERiKkETI/ 0
B, - BB -TED, Lhd, oL
DREEBRTRCDZEDD, BELROEETHITLTH
TebhDEEZ LN B,

EEAREE T I ER, 2~4 7 ATERIGEL,

b, REAX4F30 CDE COREDESIZ 27 H,
ABWI34 4 H, GR47ATHD, REXZ{ELIE
FRTOEA, M3 AT, 73/ EBREKIC
ELT

54 H, 65 LEEHRBELREE, TIVE
OEIZ, WIhAFEIAXDERPLTL %, TDTE
2, HORELURIEZ > THBEDTHAIDS, A
HEDES, BATLMEEEICIE» T& iy, 73
JEBEBINEBRE L1l EEZ LN,

ABCG i3, hoREKTOHALD &, BOHE
THRBETLTVE S LT &R, K VERKET
v EEICBOERaBSHE LT T &, F,
EHRETES FILO#ETS, FYVERKBORERD
5, HEINTWVA,

b, BRI TORBERCE-T, A€M ViE, &
L, TI/ANVE=AVEBICE-TT I/ HRERBL X
H, RWT2~47 AtHE THRRICETL, £0D
#®, BT LT 0 EBbN 5,

5. 207k FUIILEROEE)

AN7 e F YR, ABERTR, RbRGH
DEWVWRICED 1 DTH b, xwHEAVYDARNVTEF
YR, BILINRTL, «hEA v OESLESI
XTI ENE, TTTR, ANVIEFYVEE
SERT 5 C LItk ->T, BRIIC-S-S-#EaDkE
BET 9 5 & AHAT (Table 3),

native 73 «-f ¥ A4 Vi3, TO—REEL20FDY
AT 4 VEBATN A,
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Table 3. Number of Sulfhydryl Group in «-Casein Stored in Various Solutions at 5°C
(residue/mole)
period (month)
symbol e e - - — -
1 2 3 4 5 6
A 0.24 0.12 0.08 0.05 0.03 0.03
B 0.26 0.11 0.10 0.03 0.02 0.02
C 0.19 0.07 0.06 0.05 0.04 0.04
D 0.18 0.09 0.07 0.04 0.03 —
E 0.54 0.09 0.07 0.03 0.03 0.02
F 0.99 0.07 0.05 0.03 0.03 0.02
G 0.84 0.07 0.05 0.02 0.02 0.02
A’ 0.30 0.05 0.04 0.05 0.03 0.02
B’ 0.33 0.07 0.07 0.05 0.02 0.02
C’ 0.18 0.08 0. 06 0.04 0.03 0.02
D’ 0.15 0.07 0.06 0.03 0.03 0.03
E’ 0.39 0.07 0.06 0.04 0.03 0.02
F’ 0.51 0.06 0.05 0.03 0.03 0.03
G’ 0.45 0.04 0.04 0.03 0.02 0.02
~ Native x-casein had 1.59 residues of sulfhydryl group. o
REEBRIRER, 17ADL6 7 AT, AVv7EFY INTHEY, 73/ ANVE=VRIGKL BEDFL

NWESEZ, JEHRBAS LT, 2O EE, BF
HWOBHIChhb 59, £2TH UMEmER L, Bib,
27 e FYvEid, RED, JEREELXh, YRV
74 FREEEHR LIcDDEEZ SN 5B,

REDEZRICHIPHL LT, HWAKPTREI N«
HEA vDRNTE F Y VEORBDEREIZ, fhick~
TRhot F7, REMBHRIFAT, BEALED
AT e FYESBILINTED, YLVEXRKE L
TRORHICERERY v BB Y FBEEI N
lcrbEGbEEZLE, A7 FYVEORELII,
B FALDO—RITBANEN,

—h, I RELRER, RECL > THRACET
L, A7 FULVEREBICED LIz EnE, @
ZOMER, KTLHR-2DELEDOTRENE
EZ %,

% =

UHT BEAOREURDIcHO BT — 4 OEHE
H50iE, AABEOREREORIAEZENIE LT,
glucose, lactose, maltose, sucrose, NaCl, glycine ¥ &
URFZOEKBEPICEH ¥4 V2 REL, RE
KBB4 Y OEMEEORMEKRETL, HDET
HIRODRERERER LT,

UHT BEALOHE, RERCL>TEAEA V0353
LD, HH#T I/ BEOEINT 5 C &®0H4E

bR ENTV B, T/, @ISR, YR
W7 4 FREACE 2GS TLBSEEIN TN 52,

ERTICBNT - AEA VO I v VIREBEE R
BNCKRET L7oRER, WEO L ThOBRKRICRE IR
khE¥A vETH, FEHHOREE LbiC, 1L
TEALBER KIS - T » fo (Table 1), REHK & LTI,
10% maltose JKIFEDSE O I v VEE/LRER AR I &
7o, 1095 sucrose /KIEHIZ, xHhE A VELBX
HTLE 7,

REZESUKBRITREINI - EAL VI3, 7
WVBLRXE ETREBE - - BHOEEEZDL I I
7ohs, REZEZTIEOVKEBRDPTORER, «h¥E4
Y ORBEPERTFAERET EHREEEZ

—%, runl@sa< by 574 —Tld, REEE
ETFTTCHREIN - HEAL Vid, native D EED
LISWEBEIER U, 45 M RELEOHEED TR
FEXNlox-h¥ A T, self-association EDET LT
WA ZEDBBH SRR, DWTOBEAD, BHICK
AERIFBD SN T,

70 =7/ ERR, RESHOEBIE-T, B
A, 8N, BAOEBOELTED, O &R, 73
J ANEZ VRIS, O, BICT I/ ARG
K& 2BATFALE I ZERD, FEICE/LTY
2bDEEZ LN,

27 ke FYLEID, REBRBER, 2R L,



1981 SREE - BPEET - THER  SERRPCTRE SN ER e n €1 v OEAL 109
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Summary

Changes of bovine «-casein stored in various solu-
tions were followed by the stabilizing ability test for
agi-casein in the presence of calcium ion, disc gel
electrophoresis containing 4.5 M urea, Sephacryl
S-300 gel filtration chromatography, the determi-
nations of free amino group and sulfhydryl group
for the sake of accumulating the fundamental data for
the improvement of denaturation of ultra high tempe-
rature sterilized milk and making clear the preser-
vative characteristics of milk proteins. «-Casein was
stored at 5°C as the solution dissolved in the following
solutions; 109, glucose, 109, lactose, 109 maltose,
109 sucrose, 2% NaCl, 29, glycine, distilled water,
10% glucose-4.5 M urea, 10% lactose-4.5 M urea,

109% maltose-4.5 M urea, 109, sucrose-4.5 M urea,
2% NaCl-4.5 M urea, 2% glycine-4.5M urea and 4.5
M urea.

The stabilizing ability was lost with the passage of
time. x-Casein stored in 109 maltose solution for 6
monthes had 70.29, of stabilizing ability, while 109,
sucrose for 5 monthes began to precipitate. The
results of electrophoreses indicated that the hydrolysis
and polymerization of x-casein progress at the same
time. The lowering of self-asscoiation ability was
observed by the gel chromatography of «-casein stored
in solutions containing urea. It was considered that
the polymerization of x-casein was due to the disulfide

bond and the amino-carbonyl reaction.



