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Abstract ; The investigation on the adsorption of whey protein isolate (WPI) onto different calcium particles, including
calcium carbonate, hydroxyapatite and tricalcium phosphate, were carried out via different characterizations
including ¢ — potential, confocal laser scanning microscope, adsorption isotherms, preference adsorption and
suspension stability. The surface charge of calcium particles were increased after WPI was adsorbed. Different
adsorption behaviors were concluded for different calcium particles according to the calculated adsorption
isotherms.p-Lactoglobulin was observed to be preferentially adsorbed on to the particle surface compared with
a—lactalbumin. The stability of the insoluble calcium salt suspension were improved with WPI adsorbed, which was
a great significance for the improvement of calcium fortified milk or beverage.
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(BET &) 45 CaCO, “V-Hhi4% 1.30 wm, LhR TN
13.8 m’/g; B2 K 77 (HA , Ca, (PO, ), OH) FI§L =
F5(TCP,Ca, (PO, ),) f#[E Budenheim {2~/ H], M
4 HA F1 TCP [J-FHhi42E d s 4351~ 2.06,1.93 pm,
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1.2 XLWeH*E

1.2.1  WPI fEE5Eh R M A M RIEANFE ML H
A, FESE 00 2 T H SR FH PR AR AS 18] 0 W B 7 =G i Bf
77 21 HEEFREL 20 mg MEFEPEESER T 0.5 mL 4l
IK B A EL 4O, T 0.5 mL WPI %5 %% (0.04~
40 mg/mL) , fi 485 I ANES EL B v7 ui b ) WPT ¥R &
£ 0.02~20 mg/mL, EVFIRAEEIE T HIER 554
Hi3% 2.5 h, BARAS £ 6 2R 1 B9 W R IR B R
> (7000 r/min,7 min) [543 B UTTER _DIFW , 43 IVEDE
— 2 EgRI . W EC 2 S WPT R TR R A
Sy FEEGER T B DR Y 22 e, 43 B FR I 2~450 mg
F5ER T 0.5 mL #EAlizK b i 48 BRGS0 B0, P
WPIL %W (0.5 mL,4 mg/mL) il i — 35 iy H I8 B %
W, AEZE IR F e B 3% 2.5 h G HEAT B0, K BUAS
b VR SR TN M I e 5 e FRL UK ( SDS—PAGE) #4743
BT, 2558 WPL o AN [6) 85 1 41 45 76 W B 2 R b i 22
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St
1.2.2  45ERWE R WPL [ f5 J50ks 2 1o s fop i 28 £k K
BRI L5 A B9 DT T EE T 4 HAE AR 4l K P
(0.05% w/w) , JHT /R ZetasizerNano—ZS %f F-43- 81
WA TR T LA IR, AR ISEIRLE 20 °C, A SIS
E/ &
1.2.3  WPIL BEBRH7E45EE FE 1 19 BR R AE RIHBOG
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P B VR RS U 5 T AR B T3 B8 4 OrE i 4l K R A5
B BE R 0.05% (w/w) PRS-, X BREZH R AN TN
WPI 45 ER M . FH FITC HEATHL (0 )5 , 7F 40 x 55
31 488 nm Ar/Kr [IEOGHE T, i i FITC 29538 i
WELES S
1.2.4 453k W fF WPT J5 ik 2 T 25 1 ok B A9
RE ARG I I B AR S R AU R T A AR &, SR H
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W BRE T WPL S B8 -4 B 20 B8 0 43 T s A9 2 1 v
W IHW AR S ) IR B e B I 2 R
W S S ESER 10 B R, 2% AR v R U 3R A
S ER A S A R R A R AT, ER
1.2.5  WPL FOR[EEE F 4H 43 76 405 5 J00R7 32 17 W Bt
FRAZE P2 HERIIZ L 0.5 mL $22 B8 e [ 7 =X 2
HARREEEE AR S B o RSN LS, 5
0.5 mL #5122 %% (0.5 mol/L Tris ,4.0% w/v SDS Fl
0.01% w/v iRy ¥E) IRA, /K8 3 min 518
HI, SR UERHEURE 20 wL, AR SDS etk (12% 45y
BN 4% 4R I8 ) , FHE Wi 22 88 R—-250 %
HEGE T 7.5% SFRF 5% W B it 2. i3
TS AR AN R B 43 AT B 1 AR s E ARk, H
IHW P I E AR SPGB L E AR 1Rk 4y
BT EiE R T R R E A E AN LR & T 2R
P SEIGEE =R,
1.2.6  5ERUG R WPL J5 14 543 O ) s T Fee Mk 38
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KA, 155 0.125% (w/w) T3 80, AT L5366
THIEAT B0 B B9 R AE, 38 5% 900 nm' KR 120 min
PRSP B O BB A9 AR A, g (1) A5 3%
TRV e i s 1) 1 gl 2

WCEEIEAR L (% ) = (A, /A,) x100 (1)

KA, A, Sy o B[R] P43 B0 09 W DTG BE AL, A, i
WRWSEREE . HEAE LG =R,
1.3 HEBZITHH

BRSSP SAS8.0 B, I 25 43 M 4l FH — fi
LEPERIR XY p <0.05 I}, N NTESE 2 B B E
2 #R5ITe
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Sy 52 WPT A PEAs Eh e g a7k v 9 pH,
A WP JK W pH 2y 7.0, HA FiI TCP 43 H0A 1Y
pH 7 7.0~7.5 JEEIN, ff CaCO, /K AH 538 pH
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WPI A B S0 5 VEH .. WPL 7E HA 3 1w iy W [} 45
IRER B B 09 LAY, OSP4 B 35 v b WPT e 3 19 1
i, B HA 22 T W% BRH WPL 528 i 88 0, 2 31 5k 2 8% B
AR . WP 7E TCP 2 W fif iR £k R 8 H
AOFEARMR E T, WPL 3 2 35 8% W [ 7 TCP I, 15684
TCP X} WPT HA 1R = s . 6@ PR E525 1
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PRV SF S 780 0 I of e ( R TATAR R ) L X A e
S PR AR IR S SR s i 22 RS R M. — 7
M, HA H1 Ca 58 3L A 19 #E 25— /N F TCP
MY Ca 585 MR 2k 1 19 BB 25, DA AL A 25 4 1 34 W
HA ' Ca FIBSER 3L A1 04 Iz B2 3% /T TCP 15 55
—J7 1A, TCP ¢ v 357 TR AR B Ca FNWE R 5L A1 19 %5
Hul Bz T HAPY . i, 76 HA Il TCP L3 i R
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Fig.3 The adsorption isotherms of

WPI onto CaCO, ,HA and TCP
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FIFR A B B AT U0 . 5 %F BR4H (26 WPT 39 ) #H
Ll #5411 3 A i R 2 I 25 45 R S i 1 14
B34 RN IR Sk 08 Uik YA 85 Bl =i = d ol
TP R P BB /N o K WPT HR (AN ) 2R 20
4y B-FLERAE M (B-Lg) Ml a—FLIAHE I (a—La) 5%
AT e AT LU B WPT i = Fh AN [6] A% 45 £5 sk 26
THT A I 6 SE RIS AL, B— Lg 4 457 5 38 0l 559 1) i o 22
H a—La fy 2505 B g peidi, A B—Lg Hb o—La 7645
RO 2 TR A R B R B, anEl 4A1 FiE 4A2 i
7, 24 CaCO, WX F| 450 mg/mL B, i JL-F
WA B-Lg IA7E, MAAA L 1/3 B a—La 3R EH . gk
S WPL b B—Lg Fl o—La 763X = Fh 45tk R HAH H.
YEHII, B—Lg WAL SC R .

WPL [ AN [r] 21 537 465 3k 5 T W B ad 7 1) 25 S
VPSR AR A XK. AT REE AR
B LT 43 A %F HA 55 288 1 1] B9 555 Ay R s g
B—LgfIraiy IE B faf ¥ 5] Sy A /e HL R M, ) «— La A9 IE
R T T SRR R A — S X PR, AR A A B 22
S8 B-Le BETE A5 EL Piks 2% T 9 40 S W bt . 55—
J7E, B—Leg MUEEH &S o pHS5.2, oo— La 425 |, 5 0 78
pH43 247 TEAR LW 444 F (pH7) , a—La [t
B— LTy 4+ 11 Ha fof 55 22, 5 [m] B 445 B0 el faf 114 455 5 (]
L HER R, T — s AR B L B T A5k e T
Xt o—La (AW Bt eAh, N3h J124 Mk A, ik 7
TR AL S PE IR G W AT 22 R
PEP . B-Lg J& WPL Wi F2E (414, i itk T
a—La, 7 5 45 £5 Uk 26 A B AE BT, B 209 B-Lg
It o—La BEATHE#45
25 BERETEMEHRIRI

i A 4366 R v ok R AE — g B[R] PN B B TR Y
faE k. 5 2T WPLJS 0945 £E B 80k 107
VR S i B 8] ) AR A Ot o AN [R]85 ks iz B
WPL Ji& , Hip A SO a2 B T AR B9 a2 P28 1k o
VA W B WPT [ %6 B 2] T R ol AR B, T WPT 14 1%
[ AR5 L P OB RS E M T R s, LA
W T WPL [ CaCO, A5 (& 5A) , ¥ in WPL ¥k
BE AT LU B P43 B0 1 R ' B A IR/ B R R
B R, Wk S BA B T 5 22 WP iy CaCO; ik
DU IR AR B, 55 3 T 43 B0 1) B s PR AS 21 BH ek
2[RRI TR/ T WPT 59 HA Fi1 TCP rh ik
Wl EEF

B 6 Bz W b T WPL B9 45 £k 40 1 (10%
w/W)TEE IR T E 10 h /B, 5E 5 g R
— B, A WPL [ 2R R B R v, 45 3 B0 10 i B
FE P TR A SRR A, 5 1) W B RN S R AR R X A
ER T O B VR TR R P D Ve A o 2 R T
3 #ip

ARSCHFFE T WPL 7 =R vE 45k (CaCO, (\HA
Je TCP) 14 451 o 22 1H1 09 W [ o #2 . WP 5 85 4k >
e 3= 22 L 3 a4 L Uk 26 T i) Ca®t L o A1 WP
A 2 ik 2 8] a2 Sy i 20 4 A B AR FH DA A2 B 2k ST =
T P Tk T AR B S AR 5 WPT 119 2= L 18] AH X 55 3 19
M EAEHBEITRM ., 5 a-La 4Lk, B—Lg £ = Fh
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