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TELENDH L, REMNLIHEFZTH 5F — XTI E Y OEDORENHFNS 1
TWB L, MLAMEHET 2HEICABRARIEHEE LUTHOLON TS, L
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DEEBREICEHEIED > TS EEXL ONTNDEY o AL VIvIVE, AL
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LT, CMDAEFHELL 72, 7035, CMDD A ¥ A ¥ BEI2.5% 1308 U, BIEAIE LT
IbF b Y 7 LE0.05%TRM LTz,
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2kg/cm’DINEEF T, USOFEITIRN A BHE LTz, IHEBIISTLAE72°C, 15ERIRE L,

6 CITHEN %, FLBRE X ¥ — ¥ —(Lactococcus Lactis subsp. cremoris)70.5%Fs N L ,25
CTPHDSSITIE T I 5 X TRBI /e, TNEICITAEIE, FTEDIEE (0-3%)D
BIEL0.015%D L Xy FEBRMUTHS, SOMBFED 7S5 2F v 7 BIITK L,
H— RERREET, TOHSCTIFMAMIGUFT Ly ¥ o F — XABIE LT,
HKIZUFT Ly ¥ 2 F— X394 3 $ TS CTIRE LT,
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AFHIL OB B I, Davies & White D FEM A I LD BIE LT . 69 %
NEE6mm, E X 1mm, RIH12emD A 5 EITHA Uiz, ZDH 5 2% £140°CO i
HEHIZB L, 75 RENOABAPIEEYIEER XN 2 ¥ TORRK A S ERRE &

U7ce 7536, MERDAT S 2 EIX 15/ 8 YA 7 L THRBIx /-,

BEAbF MU T LTI U7 E D78 { & b 25CTRIREE L, 50~100% & T
IRBITRECEACIRICLY ) — VEABILEERRA U, ARNIC GEY
SNBITY ) —IVREERDI,

24 L oxy FMEEFBOMNEL ORI/ oR7F FOEE

CMDIZ 1 MIE(L AV D L7702 LM I0mME 7S % & 5 1270 L, 30°C T1
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AU S ZETWB MBI LIED SIREW A RIB TRERT & 3 £ TOME 4
WEST BEBRNFELZANTIT > Vxy MARN U THER & X 47 CMD|Z
FEODIS% M) 7o olRINZ, B onABRbD< s oRTFF N &% Lowrykil &
DIIE LTz,

25 MCPEEH B A 26K DER
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TN7aT b T5T7 4 —BICE RS 72 o BREFIMITRE0.SgE2- A L H T R T
7=V peBs M U25CTURARFF UTctk, BT — 41 Z0.45 umD [T %58 U S
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ERIETEMETHE L, IEEEL5KY, 10, 000D R TERRER L1,

3. BRBIUEE
31 HEA VI wADEE LTIV T—IVEEICRIZ TS MU T LORE
BifETLE & (FCMDIZ0~0.3M% TOHALF b Y 7 LEZGIL, £ DEE ETEZH ~
7oo BEIETLI & OFCMDO g E KR 13 Th T N3243- 568 B L P74 TH - 7,
CMDIZ S I & FLiE Y /87 B LD R EI N2 b DITHE 3 50%, CMDIZFL
BEDSEAE LR &%, BIRTLIC o~ ColiE BRI £ s ERTH B o 15
(b3 R Y LD T BEIETLE L O'CMDD B2 tha 2% U R F X 27 (Fig. 1),
0.3MDE(LF b Y 7 L OFINC & 0 ZEEE L, BilEFL T24-28%1C, CMDT14353
Wiz ZhiEd L, CMD L D BIEZELDHME(LF b U 7 LEINC & BB DK
TOELD -7,

b R Y L OFRIMEEFLE X CMDD 7 )L I — )V TE P B AR T =& 7o (Fig.
2). BilEILE L UICMDIE, 2 £N96% % L U84% DY /) — IV TEERE L7y, 0.3M
DEALF Y T LOTIM & D 26~32% KT 5 J —)VigEETER U7,

HFcta b Y LERNT A &, F MY LA A UREHREA A EMCPED ]
TAF VR BN EE, MCPORI AN F &I INbE EEL 6N D, €I T,
CMD{Z54bF R Y 7 LA TR U 7o OMCPOD I s LA R~ B 7o), b b Y U LG
IC X BEEMEA VY™ L SR ) TRIEE OZALE T NI, Fig. 318 d LD ICIR
fbF B Y LDOTRINT & O M EEEDA IV Y T L EfEE ) IREE EFF LTS,
0.3MDIE(LF R Y T LARMUIEEOH IV 7 LR VRO RE LR 3T T
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Fig. 1. Effect of NaCl on the Heat Stability of Skim Milk and Casein
Micelle Dispersion (CMD).

Milk samples were heated at 140°C.  HCT, heat coagulation time;
@, skim milk; O, CMD.
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Fig. 2. Effect of NaCl on the Ethanol Stability of Skim Milk and CMD.

@, skim milk; O, CMD.
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Fig. 3. Effect of NaCl on the Soluble Ca and Inorganic Phosphate (Pi)
Concentrations in CMD.

Shaded column, Ca; dotted column, Pi.

Absorbace at 280 nm

20

Retention time (min)

Fig. 4. Elution Patterns of Casein Micelles Disaggregated in 6 M Urea from
a TSK-GEL G4000SW Column.
Flow rate was 0.5 ml/min. A, 0 MNaCl; B, 0.3 M NaClL
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N1.7mME X ULImMTH 572, THUEIMCPHDH IV LDT.2%NA[HE(L X 72
Z EiZE 5,

MCPO—EDNE[ 59 5 &, MCPEUENEERL L THE A » I I OMCPLEESE
HEENBY TSP o TIT, HEA VIRV EOMREE TR X8 7 ik o
W a N5 T 4 —EFT T, EDUHY Y — L %Fig. 4155 Ui, FLIZMCPAE
HEA VEAHK FR23AEA VAN LOBBUN S B, LT b T LD
I & ) MCP2EAE 77 € A R4S B L, 0.IMOF INTREMD 54.5%0 &
52.4%~, 0.3MODEINT47.8%~ LA Uiz,

CMD|Z0.3ME TO|ALF Y T LERBML, T A A LB TSOREICFHFR LT
360nmMD B THEBEZE L THENADNED SNl -7, F7z, 0.3ME TODIEAL
F MUY LOBMBAIEWIEA Vel X Eiih o7z, Lichi- T, 0.3MF TOE
£F MY T LDOTIMC L D HEA VI VDAE XIFEAEE LTV BODEE
i, LU, AEA VI BIVDAEA VB EIER PGS D55 FIRZ 30 2
WX BEBHAEA VDERDERE BT 6T, 37505, MCPOE AT (LRSS
HEEDOYIWII MBI L B A[IEM A A LV OERAEBAIEL 1Y | b F FY
LDTEIMIMCPRAEA €A L SEWRERBE B I E/DT, MBI LB TBMEAE A
L DERICRIE THRACT b ) 7 LTI OB T, Fig SISRT &5 12, b+

MUY LOTWIIEREEA AV OEREBARE 1,

800

6007

400

200

Soluble casein (mg/100 ml)

0 0.1 0.2 0.3

NaCl (M)
Fig. 5. Effect of NaCl on the Formation of Soluble Casein on Heating
CMD at 140°C for 2.5 min.

-340-


SSRF020
スタンプ


M & DR BAEE A A~ OHS0%IE k-1 EA VTHBY , k-HEA
VI EA VI BVDREARFTHED 0, MBI LEHEAL VI IS DEK
-HEA VOEEIIAEA VI RIVALEMD—HTHEEEZZSNTNE Y, it
IEZLPCMDICHEA(LT b U W LEZRINT 5 EAEA v I RIVERD A F ZEHH F
MINT, €A VI BVORLEMERIZE>TNS EEDbNRS, LHL, ZOE
WO, MBI KDk -AHEA Y OWEMOEA BEAFT M) T LOBRIMT L BH ¥
1V IR VOBREFEMD—RTH D EEZ Shi, |

327 Vy vaF—XOYHICRIZIENT ) T LOFE

F9, F—REEOEELAETH SV xy MEEICRITTEF MY T LG
DEEZH~TIc, CMDD L v 3y b EERE L7538 Th - 7Y, 0.1, 0.3 LU
0.5MDE(LF b U ™7 LD G0 TEE E R EZ T 145348, 295348 5 L (f4443-6%)
ICEBIEUTC, k-AEA 2 D60~80DN KA REI NS EEENEE S ELb T
30 =/ aRTF RO RN SCMDOBEIC BT % k-7 B A DMREE A
KHB E63%TH -7, CMDIZIR(LF MY T LEERIMNT 5 &, Voxy MUK S
<7 aRTF FOEHE M X N/ (Fig. 6), Fig. 65 60.5MgE(LF- |~ ) 7 LZSICMD
BNT r-EA VIN3DHMRE NI ZFTA S &, #9203 ThH 5, THITEED
BB O3 L T Th B, AL MY ULRIMIZED L vy b EEEE D& T
3, BRSO E & 2 vV EOBENFHIOMENFRR L2 ->TnbEdDEEZ SN
726

UF7 Ly v 2 F— X8R OHEE HDNRINI &, BUE TR EFL - HEiL L
TWIEFEDREEFTHIHDHEETH —HICBWTHERGEIN TS, BT
UFT7 Ly ¥ aF =X —FDOHRMEL L THOONTINSIcdDNE X750 Tl
EEINTWDS, FTERMICIIINESY A T7ORESRAFNLDT, BLF M) Y LEE
DRIGHBUFT Ly VaF—X%x8EL, TOWHEEFNI, B\ MY o LTI
L DRERE, WM TR IVF — 6 KUTPERHVE T U7(Table 1), 71T, FEEDK T3 L
M7 UFT Ly v aF—XEHAABLICET A, LT M) T L1%E LU2%EN L
T2bDDHEDIED SNEOMD TH - 7o 3%DEF M) T LABMUICUFT L v
V2T — XTI, 2% F TORMBHIHARFBEOATT 8  BEOpHA PR E L, A= R
DRI NIE 5o, EETEFIHME TR EEZEE LIt 2 A, MY
T LREIMD DI, 7EA RFHMEAEIRICELE UM B s 2 TE i U T/ (Fig. 7
A)o BALF MY T L2%E MU Ic b DT ER EFRDEEMNRE L, A VRLT
DREZIMNEKRBEMD HD L V) /INZH - 72(Fig. 7 B),
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S O

Fig. 6. Time Course Release of Macropeptide form Casein Micelles by Rennet
in the Presence and Absence of NaCl.
@®, 0 MNaCl; O, 0.5 MNaCl.

Fig. 7. Scanning Electron Micrograph of Flesh Cheese.
A, 0 M NaCl; B, 2% NaCl.
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Table 1. Effect of NaCl on the Physical Properties of Fresh Cheese.

Values of physical properties were means + S.D. for five determinations.

Added NaCl Hardness Breaking energy  Elastic modulas
(%) pH ® (x10°dyn/cm’) (x10°dyn/cm®)
0 4.85 60.0+2.2 7.42+0.71 9.80+0.18
1 4.85 5.8%+0.1 1.48+0.32 5.72+1.36 -
2 5.05 5.3+0.2 1.16+0.08 3.69+0.10
3 5.40 - - .
4. 5BDORE

BEAEZLICBE AN A BEDENF N LERNT S EAEAL VI IV
DEEFEMUDNZE L SALEITH 512, Ha lF MU 7 LOTMIZ L > TMCPO—ER
AL L, MCPEEAEDMREMNE X TS T ENH SN 57z, T DMCPEEFE D fi#
ZIIMBAS XD XA I VIVDNSD Kk -H1EA DA REL, BRLEND —
WEEZ ondc, b MU LOEMIIHEA VI vV EEDOEMEIC SHE L
BFLWE EELNEDT, TOENRHUANLETH S,

UF7 Ly ¥ a2 F =Xk Y D LERMT 5 & EEMET L, Ofih) 738
SITIE 5o, F7, ERAME FHRMESRZE THENMT MV T LABRMERBMEDD &
WISTHE SIS DB VDD NI, T Uy ¥ o F — XD LM &
DOEMFEDFAIZSHEDRETH 5, AL TIHFELZLE UTRIEILZ AL, 2%
ERWICT Ly V2T XOYHERIZ TR N T LDOEBEFTRDMLEND B,
X7, F—XOWYHERBEIZ L > TELIRZEZIIFLHDT, BMEDRISLF—XIZ
DNTHRBRTELENDH A,
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Effect of Salt on the Structure and Function of
Bovine Casein Micelles

Takayoshi Aoki
Department of Biochemical Science and Technology, Faculty of Agriculture,
Kagoshima University

Summary

Bovine milk and milk proteins are important materials for food processing in recent food
industry. Considerable amount of salt is added to cheese and salt is essential in food
processing. Accordingly, it is important to investigate the effect of salt on the structure and
function of milk and milk proteins. Recently the effect of sodium chloride on the properties of
acid casein was examined. = However, casein occurs in colloidal particles of 20-600 nm
diameter called casein micelles, and acid casein and casein micelles differ grately from one
another in their characteristics. In the present study, at first we examined the effect of sodium
chloride on the characteristics of bovinne casein micelles, and then the effect of sodium chloride
on the physical properties of the fresh cheese made from skim milk concentrated by
ultrafiltration.

Addition of 0.1-0.3 M sodium chloride to skim milk and casein micelle dispersion (CMD)
decreased their heat stability and ethanol stability. The soluble calcium and inorganic phosphate
concentrations increased slightly and the content of casein aggregates cross-linked by micellar
calcium phosphate decreased from 54.2 to 47.8% when 0.3 M sodium chloride was added to
CMD. Addition of sodium chloride to CMD markedly increased the formation of soluble
casein on heating CMD at 140°C. The increase in formation of soluble casein was considered
to be one of the reasons for desatbilization of casein micelles because k-casein is stabilizer of
casein micelles and the main component of the soluble casein formed on heating.

Addition of sodium chloride to CMD retarded rennet coagulation of CMD, and inhibited the
release of macropeptide from casein micelles.  Addition of 2% sodium chloride to the fresh
cheese lowered hardness, breaking energy and elastic modulus. The fine structure of the fresh
cheese was observed by scanning electron microscopy. Casein particles in sodium
chloride-added fresh cheese were smaller than those in the fresh cheese without added sodium

chloride, and formed clusters as well as fibrous network.
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