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Effect of Egg White Peptide Binding with Calcium on Promotion of Calcium Absorption in vivo
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Abstract: Objective: To explore the promoting effect of egg white peptide binding with calcium (EWP-Ca) on calcium absorption
in vivo. Methods: Totally 60 male Wistar rats were randomly divided into 6 groups: normal group, calcium-deficient model group,
CaCO:s group and EWP-Ca groups at low, medium and high doses. Calcium-deficient model rats were fed a low-Ca diet, and calcium
absorption-related indices were determined after a feeding period of 30 days. Results: EWP-Ca at high dose (106.4 mg/(kg-d))
could significantly increase femur diameter, dry weight, calcium content and bone mineral density (P < 0.01) and could
significantly decrease the activity of serum alkaline phosphatase (AKP) (P<< 0.01) when compared with calcium-deficient model
control group. Moreover, compared with CaCOs group at the same calcium level, femur diameter (P<<0.01) and bone calcium
content (P<<0.05) were significantly increased. Conclusion: EWP-Ca can promote calcium absorption in vivo, which is better
than CaCO: at the same calcium level.
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Table 1 Feed composition
%
415y TR M m R
KK 1 (T2 65%) 32 32
FER A 4.4 4.4
IR 27 27
FRTEH 27 27
Hx 3 3
HER 0.1 0.1
JEB 0.2 0.2
TERREY 4.7 5.0(H:+ 0.35% 4 CaCOs)
e IR A 1.0 1.0

132 EWP-Callifil#
WU ) 2 BRI 2 B SCR[ 7] 7 ik, # BiE i

B 77 iy SKD BRI, VA R TR S K
#r, FCHI 4g/100mL RILAIKH, fE55°C. pHY9.5.
JikKr 55 CaCle i bl 2.5:1 1454+, 15 0.5g/mL CaCl. %
WOR G HEHE 20min, 20 AFEDRE . B0 3 KA T
fe 5, Hilfs EWP-Ca.
133  fRFRE

B i 22 2 IR SCHR[8] Tk 7 i3 A T s R (1 1l
s RMREYLE ZUER: RS RIE: 2R GBIT
9695.31 — 2008 (A& S S EMEY ik,
134 Sl 545277

KREGENHERTES 5, BENLD N 6 41, #4110
W il w4l . CaCOs 41/ EWP-Ca
(SN SRS 1| B S P 7/ S D A R S A o
AT B BES LB /K. EWP-Cafik. W'y &
AL, 23 AR HE AR R & ) EWP-Ca; CaCOs
Y143 REH CaCOs, HTHALICE =5 EWP-Ca =l
AIHIA . BEE BN 0.3mL. &P RFRE — RS E
H ARG 03K 2,
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Table 2 Rat grouping

415 Tk HEE A (UL Ca st % i) /(mg/(kg * d))
P im TR AL BT K
AR A AL B R SR EETIK
CaCO: 41 B R CaCO: 106.4
fRFIE SR EWP-Ca 26.6
EWP-Cadl hifliE skl EWP-Ca 53.2
A SR EWP-Ca 106.4

e REEAECE S5 AR SR AR T 60k g) B H i BN 85 5
800mg, #5 % 13.3mg Ca/(kg - d), TfE. ™. Wil 5l 85E
NEFIEI 2. 4. 8 4%, XMk 26.6. 53.2. 106.4mg Cal/(kg * d).
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Table 3 Analysis of feed ingredients

LiES 5 1% HE A S 1% ZHEO %
R Buikiaib 0.35 20.8 61.1
R4 Tk} 0.01 21.2 60.7

x5 FAWMEEK-PESYNKBRBREKE. BREERHZMW
(X£s, n=10)
Table 5 Effect of EWP-Ca on femur length and femur diameter of rats
(X£s, n=10)

mm
ZH 51 B B EAR
2 30.34 + 0.70 3.42 £0.25
SRtk 30.86 & 1.33 3.56 + 0.21
CaCOs 41 31.10 + 1.31 3.54 £ 0.22
il 31.02 +1.43 3.59 + 0.26
EWP-Ca 41 "h 7 31.46 + 0.96 3.58 + 0.23
1]k 31.06 & 0.97 3.90 £ 0.19%* 24

KBS 288 IR (N i SR 5> 20%, il
KA > 60%, FHITEHL0.5%. &3 4, il
T RHAL 7y U 52 A SR FEATT I LK BRI 2, A
SRR IRRZ N S DRI ZR S 5 R < 0.1%, 1K
WA 2K .
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Table 4 Effect of EWP-Ca on serum indices of rats (Xt s, n = 10)

- M & SRS LRSS )/
(mmol/L) (mmol/L) (&I /100mL)
Hamen 1.892 +0.108" 2.181 +0.180  59.50 & 9.13*
REGRIZE 1.430 +£0.142 2.178 £0.269  83.59 + 10.96
CaCO: 41 2.098 +0.143" 2.191 +0.488  62.59 &+ 6.72"
k& 1.928 £0.151"  2.010 £ 0.377 79.70 £ 6.81

EWP-Ca# 'P#I&  1.948 £0.114™ 2.040 £0.169  59.36 + 13.71"
FifE 2,131 4£0.149™ 2,201 £0.275 49.26 & 9.417 42

W o SEEIR AL L, 2R BE (P <0.05); ww. 5 kA
WAL, ZRWEEP <0.01); A5 CaCOos AL, ZEREH
(P <0.05); AA.5 CaCOs#LL#R, Zmikiw3 (P <0.01). ~H.

IR 4 AT, (A RS 7R 21 O BRI 37 5 7 A I
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S T B A TR B D 1) s % 2 2 TR L ke 2 S 4
ANE (P >0.05); BRMEAIFE EWP-Casdl, HA 4411
L7 B P 195 PR TG (AP (095 ) 350 00 8 38 I T A A 280 41
(P <0.01), H.im7H EWP-Ca 41 W AR T [R5 7 5 1)
CaCO: 41, Wi i 22 i B 3 KF(P < 0.01). Ifi
T AKP & s 4R s, BT R IE O S BT
L3 AKP 7K P B8 50 L 1 s i ji 40 PR 3 IR -
H IR e fe br . L3S 1) AKP 2R AT S
T, AT R A T AKP 2B O N I3
SRR R AT (IS AKP Sy, U ALE0 ) R T
PR, LT S RS, Nk AKP AR BT,
3o B ) A JEL OIS AL 5 BUR) i R, AKP
WA 2 T I A 1 A — B
23 EIEIK - BTSRRI R B 1 5
231 EEIEMK - BRGSO R BB K AR R

HI%€ 5 WA, S 4l KRB KBS TR #E 2R
wifl i EWP-Ca 41 & B AR W] 8 i T AT —41, 5
B RLZ FI CaCOs AIAH LU H, 22 S I #1825 /K1
(P <0.01). LARZEHERY], EWP-Ca nf LA I UK H
FEEVRCE e, I BRI T45 & AR TR ) CaCOs 4.
2,32 HEIK- ESECA YR R TR
1) 3% Wi
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Table 6 Effect of EWP-Ca on femoral weight and calcium content of rats
(X£s, n=10)

2051 s /g B 2 /(mglg)
W 0.28 & 0.05 163.58 + 12.93*
S itk 0.26 + 0.05 148.93 & 15.49
CaCO: 41 0.31 + 0.03** 153.11 + 7.43
i 0.27 +0.05 156.43 & 12.62
EWP-Ca 41 "5 0.28 +0.03 153.73 + 9.45
el %) i 0.31 + 0.03** 167.95 & 12,09%* 2

1 6 mIA,  GAs AR R 2K BB H T i ] AR T
HAATAT —41; SEkAS A A M L, 7 EWP-Ca 4l
I CaCOs 41 1 B iy T i s A bk e & s (P < 0.01); 7
T e A S e TS B 2 (P << 0.05), 1T &
i EWP-Ca 411 1 85 2 & W S 35 v T o A R 4
(P<0.01), yHEZF®THTEMMAM CaCOs 4
(P <0.05). LA E&REN, SAl&EK EWP-Ca [F#MY
BT 85  1A [H] 1) CaCOse

233 HRIEIK - A AN K BB R S

®7 FREFEK-SREURNARBEFEERZM(XEs, n=10)
Table 7  Effect of EWP-Ca on bone mineral density of rats(X+ s, n = 10)

20 51 JEE A o 2 IR RO B S R S o ity B T

RL ik 0.220 - 0.026™ 0.185 + 0.017" 0.262 + 0.032"
BRI A 0.169 +0.028  0.138 +0.020  0.193 & 0.030
CaCO: 41 0.210 & 0.014™ 0.158 & 0.056™ 0.250 + 0.025™

&5 0.195 £0.020° 0.167 + 0.012™ 0.217 + 0.022"
EWP-Ca 4l tP'ifll#& 0.207 & 0.015™ 0.173 £ 0.015™ 0.227 + 0.019”
s 0.231 £0.032”  0.186 £ 0.013™  0.264 & 0.020™

HIZR 7 WA, SEkpS BRI A, R S Ak



XEE LR

86iltl=

2012, Vol. 33, No. 11 265

O P S R, 5 4P IR B EWP-Ca 41112
SR #E(P <0.05), HAth4 413G E %% %P < 0.01),
EWP-Cafit. . il gl BILH — 2 7 - 20 %
Fo B 0 v v B AR AR A A S O AR L. B
BRE O A, 4. CaCOs4l. EWP-Ca
H ) e e 7 2 S A A e TS B ZH (P < 0.01).
DL g R, b & Ll B EWP-Ca i &) HA W
33 1 0 KRR R A .

3 W #

ORI o B & (R 2 ) 1 B2 A
RAEAE)LE AT DR, JLE N 7L A A A HE AT
WLFEMARKRE, X E ) 58 8 e ffd e A= KRR
L, R T A Ak 0 0 0 (R 2, g Hox
T BRI R OB A 5 RS ) A R P A o A
Mo B, JLEWIAMS o oh . ASIR R 4 5%
1) Wistar K RUAE R 2R304, It (K fE b 5 b 4F
WK, AR E RO, W E K R E O
I 200 SR FH R BT B i K B b S 56 3 ) i AT *bES BT
R A ARG ) LB S S0k B R AF Jo 0 i 86 K 1) 52 o
ANFE 20 % LLET B E T AR B, HEMR 10 KE4T
SRk B I, #E 35~40 % A A, FARTARER B R
BT, SRS, CH BT ER, B R —
SEFERE T, AN RE LR FF 1 S5 A 0 SE A, L R AR
&, VLA TEAR /NN AR R WRRT e & A= B 4 B B
B NR—E R, WA s)LE., g, &
A 38 75 AN W b 78485 T

Hurmidg B RSl s 2, ) K
I AN, A R AR o A S RO . PR R
YU AR ol 1, SR, 50 LG ™
EEE, AR T RO, AR A A R
P2 B R IR Sy 5 R A O AN PR A S i R e A 1
o Ak, SERG AT BRI T AN [) MG i ) L 8 3k
WCVE IR, fEARSEE T, BAR M7 & EWP-Ca 4l 5
CaCOs A5 & wEAHIR, H o858 6 R B AN R, T
DA 5z 2% 22 I 1R85 AR ) R e 0 22 02 AR K. &5 R R
Bi: EWP-Ca ZEfEib s A&y Hoid 1 I s8R AR T
‘i FH RS 77 CaCOs, J& Ml Ml . 5T
LR, T T 8 0 R B I T LA A W
I LA B 55 FEAb AT BLA) (B 1 o) IR 3 R B N D5, f
5 (RIS SCR) FH 52 FAFAEAE TG U5 o LA 85 R R i
FERAAE NG B, A 3 R A Py e
BT EETYEHE (ST B S EN. fEIE
WA, G ERAXNE MR R AR R I
PR AR SR A 2 B 1 R 40 R PN AR A AN B A WL TR
B, R BEVE B B TS R A AN RE T . T
THEARTE T NGR4T, Ca¥ BB A
Yy, FECLRBCR TR, K - BT A (OB A ES) )8

T TR, BEARNE, BRADH R Catt bb,
FeR R > T AAFAE, I LU TR EEAK (178 304
I e S 0 Y L W A N L4, PR T 52 A 4 BT P
1 L) - i i GO E Tk /RS ER oY (P U R D
HAR . Ashmead SEUSHA N SRR A/IMIKE 15 4 8 25 7T
BEA T 2 ZE R AN/ BRI WML . Du SELSI R STt 2
W, NIRES B GE R TR BLE, SRk BE
Bl 0 S MRS AR AN T B SE o I SRR SRR UE ] 13X —
Mo IR RAT (L1 & Jm oe WA s &
MRES A KBS I AR A AR

ALK K] T EWP-Ca 7175 /D4 I Y] R 5 S8
BEWS W) S 3R B A R, MR R, T LU
SRR R PR RS b TR

4 &£ B

B R AR LG, v ) ) EWP-Ca (3Lt Ca il
0l 106.4mg/ (kg » d)) e B 5 25 19 In ok BRUBCE TR
JEEEA S EAEE (P <0.01), B EFRC
I35 AKP 3 J3(P < 0.01); 5455 fEAHIF 1) CaCOs 414H
tb, ¥EE AR EWP-Ca, figfl KRB HAE. B
SEWEZEMBERNP <0.01, P<0.05), I AKP
T PR (P < 0.01). ARYE (ffe e i Thfg A or
TP FORT I 790 wndfe, =i e R s a A KR
IRA— 2 PER,  HRBCRAE T45 & A [ f¥) CaCOs.

EEPd ¥

[ I EEE KRS & SR RIS RS [D]. 75
1 LR K%, 2008.

21 BER EAFUKBYIOISCE IR ) 5E TR, 2003(8):
20-23.

[B1  GR5EE. B S AMEI]. s 9%, 1997(2): 32-33

[41  Fefh, [, £ m, A MR T3 S T S R[]
kL Lk, 2006, 27(17): 12-14

[5] CHOI I, JUNG C, CHOI H, et al. Effectiveness of phosvitin peptides on
enhancing bioavailability of calcium and its accumulation in bones[J].
Food Chemistry, 2005, 93(4): 577-583.

[6]  HHUHL IS KBS i S FOH R TR B VR 1 AT AL
[D]. fiE: WAL R, 2007.

[71 MR, (T3, T2, A AR IR A A (0] B Rk,
2011, 32(6): 110-114

[8] AU, BN B i 1 BERRIK P WA ) 4% S LR B T RERF AT 5L [D].
KA HHROR%, 2009.

[O1 W, frE i M]. JEat Bl2z HisAL, 2009.

[10] LS. BREAA ¥ [M]. b5t b AL, 1998.

[11] BONJOUR J P, CARRIE A L, FERRARI S, et al. Calcium-enriched
foods and bone mass growth in prepubertal girls: arandomized, double
blind, placebo controlled trial[J]. Clinlnvest, 1997, 99(6): 1287-1294.

[12] JOHNSTON C C, Jr, MILIER J Z, SLEMENDA C W, et al. Calcium
supplementation and increases in bone mineral density in children[J]. N
Engl J Med, 1992, 327(2): 82-87.

[13]  OHBE, FERZK. &AM SR RRE IR D). frah Lolk, 1998(1): 38.

[14]  W2EHR, AL, 1BA5KE IR 5RAL[I]. &S ke Tk, 1999, 25
(4): 48-52.

[15] ASHMEAD H. The roles of amino acid chelates in animal nutrition[M].
USA: William Andrew Publishing, 1993.

[16] DU Z, HEMKEN R W, JACKSON J A, et al. Utilization of copper in
copper proteinate, copper lysine, and cupric sulfate using the rat as an
experimental model[J]. J Anim Sci, 1996, 74(7): 1657-1663.



