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Table 1 Composition of casein micelle at room tem-

perature®.
composition content (%)
ag—casein 35.6
ag—casein 9.9
f—casein 33.6
K—casein 11.9
y—casein 2.3
casein (sum) 93.3
calcium 2.87
magnesium 0.11
sodium 0.11
potassium 0.26
inorganic PO4 2.89
citrate 0.40
salts (sum) 6.64
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Fig. 3 The relationship between the radius of casein
micelles and the ratio of F2/(F2+F3)12. F2 and
F3 are subunit fractions separated from the
casein micelles by gel chromatography.
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Fig. 4 Casein micelle model and the formula driven from
the relationship (Fig. 3) of micelle radius, F2 and
F3 subunits.
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Fig. 5 Speculated structure model of casein micelle!'?
derived from Fig. 4.
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Table 2 Large, Medium, and Small Casein Micelle and Soluble Fractions Obtained from Skim-milk at 4 and 37°C (from reference

22).

micelles large medium small soluble**
temperature, “C 37 4 37 4 37 4 37 4
size (r), nm 65 68 35 40 25 —
content, mg/g* 9.3 7.5 11.3 12.5 2.4 3.5 0.13 1.2
component, %
ag—casein 55 56 49 55 40 38 28 8
p—-casein 37 35 38 31 32 30 50 83
Kk—casein 8 9 13 15 27 32 22 9

* protein mg/g of skim—milk; ** soluble was obtained as supernatant.

Table 3 Casein Particle Fractions Obtained from Large, Medium, and Small Casein Micelle Suspensions at 4 and 37°C.

fractions large medium small soluble**
temperature, “C 37 4 37 4 37 4 37 4

SUSPENSIONS -~~~ -www= e protein mg/10 g of skim-milk--—--------—---

Large micelles 93.1 74.5 28.5 58.7 — 5.1

Medium micelles — — 84.0 66.6 9.0 20.4 1.0 4.1

Small micelles — — — — 15.2 14.8 0.26 2.8

* soluble was obtained as supernatant. From reference 22.
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Fig. 9 Chromatographic patterns of the heated skim
milks at various temperatures on a Sephacryl S—
1000 column. (From reference 23)

Heat conditions are room temp, 60°C-30 min,
120°C-2 sec, and 140°C-3 sec.
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Fig. 10 Chromatographic patterns of large, medium
and small casein micelles heated at various

temperatures on a Sephacryl S-1000 column.
(From reference 23)
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Fig. 11 Speculated diagram on Size increasing of
casein micelle by heating, derived from refer-
ence 23.
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Fig. 12 Calcium vs. casein in milks of 33 species?¥. 1,
Long-tonged bat; 2, little brown bat; 3, free-
tailed bat; @, rabbit; 5, baboon; ®, human; 7,
hamster; @, rat; 9, mouse; 10, guinea-pig; 11,
dog; 12, black bear; 13, grizzly bear; 14, polar
bear; 15, fur seal; 16, elephant seal; 17, harp
seal; 18, Indian elephant; 19, aardvark; @,
horse; 21, burro; 22, rhinoceros; 23, pig; 24,
camel; 25, reindeer; 26, giraffe; ®, cow; @,
buffalo; ®, goat; ®, sheep; 31, pigmy sperm
whale; 32, fin whale; 33, blue whale. The
names of @ are shown in inside of this figure.
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Fig. 13 The primary structure of major CPPs obtained
from casein by tryptic digestion.

ARTHAHDT, b TV VHEEHFICIE 0—CN B3R
OCPP A, BA»GLIZB-CNEKRDOCPP - &%
CTHRWETTH S, P TV VBIEHF D o-CN
H3k CPP B4 7 WEEIT 0s—CN 58, 59% AR 2 Y
Th#EE <O, 43-79 DRI K & e TF FITHERD
BL\WcHEBbhb, —h, AL /I ENVEFDS
VT B & 0~CN B3R D CPP (0;—CN (f59-79))
EEPE LI LR AFVRNE L, A¥A
BB LD bR T VALY D LT S &
AXAVIENVEIEL, UVEBALY T LR EBILET
HHERARBE P TR IUIVELEEAPEBR S
n, FOMY SV U HRICE D o-CN H ¥ D CPP
(f59-79) H% TXAFEEDED S, T HIT, TILA
YRAT 7 A —HIC X BBY ICR L TS ERELD
A0, ag-CN H¥D CPP Th B LHEIND TS
DT, MNETEH XS IZHED Tl o—CN H13k CPP %
BICBRAZLILED®EELZLNS, U V/BALYY
ATTEALEEIY o-CN 1R CPP B E W EHEE I N T
BT b, REPTHELEROG VIO CPP %,
UVBRUIILV YT AOBBUREIC BRI HRE A EL T
WHLDEEZLND,
CPPRAYAVOLrY Ty VvAEIC XD FAR
(CPPcn) xh, WK (CPPI) HxhTwb, CPP %
ERTLENEA VOFHFTOFELD 011 o2=
3:3:08TH5, ag—CN, -CN #1%kD CPP 55 E 4k &
L EEZOLND, a-CNHXD CPP 23U VEs% 5B
BoTWwaDIIs L TA-CNHREDOCPPII4BETH
5, VVEBREOSNERLD UVEEANLY T AMEERE
BDEWC EDPHOLNTNWES, HTxiZWAHAY A VIt



60

Wb UT VB L AR T S CPPyy 28, AE A vip
HRAMLZZDDED Y VBBV A LEER K E
WL RIERL, TOCPPy it og-CNHRD LD
BEL B LNy hoT: (Fig 14), 36X AV
IRV EXRTVY, BTV VERAET S ALEIC
LD FHBLL 7 CPPpepjiry 13, Table 4 ICR T LS ICE A
YA VPOFBL 74 DR CPPyy 0B U VEHILY
T ABREBEICENTWAS LB, To CPP
{3 aq—CN #13k D CPP % CPP,, ® CPPy, L W & %< &
AT (Fig. 14), ¥ AV EZDI UM LAERT
5CPPDOCDX>iENME, I VIVEEAMEICHL
TEESZEDY - TWAZ LA RLTWS, 43l
AYA VIO TRKED) VBNV ™7 L BRG]
BICT AL LB, MEBEFTLOREDHLVY T LR
FREFETELCPPAARL, SIOHIZORNA{REST S
BEET-Tw5, BICZOBEEIL, EEY VAT
L, By AOTREALPRIEIC e 5B E IR EA R
HINEZ EHRINTVWAEY,

(M)

NaCl

Absorbance at 220 nm

e
o

Retention time (h)

Fig. 14 Elution patterns of CPPs prepared by various
preparations on a Q-Sephalose FF column?3’,
CPP.,, casein was treated with trypsin; CPPIII,
commercial CPP; CPP,,, casein micelle was
treated with trypsin; CPPyq,/y, Casein micelle
was treated successively with pepsin and tryp-
sin.

Table 4 Salt contents and molecular weight of various CPP-
calcium phosphate complexes.

CPP Ca Pi Mr
CPP,, 168 mg 122 mg 101,000
CPPepury 248 175 91,000
CPP M 76.2 24.8 18,000
CPP,, 76.5 25.5 18,000
B-CPP 80.5 31.2 18,000

CPP items are shown in Fig. 14. (mg/g peptide)
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