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Abstract

Calcium is one of the essential mineral for the humans due to its crucial physiological functions in the body.
Calcium deficiency results in many diseases, such as osteoporosis. Therefore, calcium supplements are available
as a functional food. However, most calcium supplements in the market have a limitation due to poor absorption
and low bioavailability. Thus, calcium-chelated peptides for improving the absorption rate of calcium have been
isolated from foods including porcine meat and bone meal (MBM), and mussel using the enzymatic hydrolysis
of their protein. The hydrolysates of food were ultra-filtered in order to obtain small peptides less than 3 kDa
and the Ca-binding peptides were isolated via the anion exchange chromatography. The binding activity and
concentration of Ca-binding pepetides were determined. In particular, the MBM and mussel protein hydrolysates
were fractionated by mono Q and Q-Sepharose, respectively. As a result, among the fractions, the fractions of
MBM F2 and mussel F3 showed the highest Ca-binding activity. These results suggest that MBM and mussel
protein hydrolysates can be used as calcium supplements.
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2] SFE o AL Garcia2} Phillips(9)2] WS
Wl 23k WA, A5 0.1 M NaClS 1:5(wjv)
&2 43 I E£%9S homogenizer(KA, Ultra-Turrax
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oF 743} A|AHF F, sonicator(GE 750, Sonics & Materials,
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HA S8 2 3 g A|EE 10 mM sodium
phosphate buffer(pH 7.0)0 2+2} &-3)5te] 2% &R0 g
Azt 7] 71d R ARt S ThEEal
¥ 42+ Novo Nordisk Co.(Bagsvaerd, Denmark) 4] %
S} alcalase(from Bacillus licheniformis, activity 2.4 AUjg
protein)E ©]-8-3Ftt 71 tiv] E4E 500:1(wwE F7}F
ato 55°C, pH 7 23100 122413F &< 7ha=Esf shaA

W 271mk A RS A} R 54 A8
AH8-89TH(12).
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23l trinitrobenzenesulfonic acid(TNBS) method(13) 2
O-phthaldialdehyde(OPA) method(14)S AH&-3}I T} TNBS
method< available amino group concentration Sl ©]-&
He oz, el 3 S0 % o] &3t A8
ol 0.1 M sodium borate buffer(pH 9.2)E *7}8}3 5 mM
TNBS reagent®} S 33l 304 <t WA & whHE-
BAA717] 913l 18 mM NaSO,9F 2 M NaH,PO, 5 %]
RNOH, 420 nmol A FFEE SAst Jehol= T
=439t 3 Nielsen 5(14)2] OPA methodel] w2},
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ol H 287 whEAIA 340 ol FHEE S5
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2] S=E 2 AFEH] Gl d 74852 Amicon
8200(Millipore Co., Billerica, MA, USA)Z ©]-8-3}o] 9]
¥} 3191 9.1, Ultracel PL-3(Millipore Co.)E &3l 3 kDao|3}
o AEAES g0l $2 AxHG BA $BL G
A 7R E-S 10 mM Tris-HCl buffer(pH 8.0)°l &35}
o] 1 mg/mL -89-S A28 F fast protein liquid chromatography
(FPLC)(Amersham Pharmacia, Uppsala, Sweden)S ©]-8-5}¢]
anion exchange column(Mono Q, Amersham Pharmacia)S
%3 2 mLmin®] 5202 gk A5EA] ad
7HrEE2] 79, Q-Sepharose(2.5 cmx10 cm, Amersham
Pharmacia)S ©]-83}4] 2 mL/min®] 502 B85 o
™, loadingdt A £9] FEE 2 mgmLo|Uth F 7HA A8
B o]5 €1 A= 10 mM Tris-HCI buffer(pH 8.0)=
3193, €1 B= 10 mM Tris-HCl buffer(pH 8.0)°1 0.5
M NaCl& 37t ARS8t 83 A 852 27 214
mmolA FREE SASIAY, £ B Fo S AAsH
7] $3t] 100~500 Da size2] membrane(regenerated
cellulose, Spectrum Laboratories, Inc., Rancho Domiguez,
CA, USA)E ©]&3}9] dialysis3+ & 527X 3l 2
2¢9s S0

Ca binding capacity &3
2 1xE RS E 23S 10 mM phosphate
buffer(pH 7.0)°l 833t 23] WHAA + F 2.5 mM
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2 A3 TAA F45 A3l SAS(Statistical Analysis
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ATFRIES FI=E 3t & AFox e 7HrEsiEe]
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it Aol oS 52 A0 E UERNTHTable 1).
HFEx] did 71132 Q-Sepharose ion exchange
chromatography©ll 23l #2]5}%.2.™, 1 23} Mussel-F1,

offf it
(RAN,

(A)

50 24

[ OPA method 422
—a— THBS assay T f

420
40 £
= ] 118 g
w o
£ J1o 2
= a0 =]
= {14 @
=4 o
; 142 2
o0 =
2 1w E
— o
H fo
b / e E
<t

44

0 2

0 2 4 & 8 10 12
Hydrolysis time {h)

B)
50 24
[ OPA method
—&— TNBS assay T e 122
L
g “ T L/,-r*"f‘/ 20
E | = {18
w
=l -
2 // 416
£
= {14
S ol
@
2 112
=]
@
o
10} 110
i s
o (i

0 2 4 i} g 10 12
Hydrolysis time (h)
Fig. 1. Effects of the hydrolysis time on the available amino group
concentration and the degree of hydrolysis.

(A), porcine meat and bone meal protein; (B), mussel protein.
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Fig. 2. Elution profile of (A) porcine meat and bone meal protein,
and (B) the mussel protein hydrolysates from the anion exchange
chromatography.

The absorbance was measured at 214 nm.

F2, F39] 37}A] major peakE €& F AUAATH(Fig. 2B). Z}
oMY & 111740}71 9|3 membraneS ©]-&-3}
dialysis -85 A% F, 3714 £l thg Ca 294 54
A3, 742} 0.110. 0.097, 0.875% YEFSEIL, Mussel-F39]
08k Ca 2 o] 718 =& AL & 4 A TKTable 1).
7} 8o Ze AgE S T EsiEY fz}%wr Hetol=
o] opu:=At FA O wet gAY, 53] g3 2
a&ol2d A% & e 2F7] 5ol Fa% 847t
dohar Bard vl QITK18). webs & ATl Z A%
o] =4 JeEhd MBM-F2¢} Mussel-F39] 7% €} 289
Hsl <2 A=t o] 321 G vAE o
=Abe] 23E o] Qlvka dAdhdE T

2% @l a4 7kEalE 53l w23 Cabinding
peptideZ+= HH TWZEEH A2 Val-Leu-Ser-Gly-Gly-
Thr-Thr-Met-Ala-Met-Tyr-Thr-Leu-Val(23), S22 2}2] Asn-
Ser-Gly-Cys(27), =} A1 €74 4 o] Val-Ser-Gly-Val- Glu-
Asp-Val-Asn(23), 4§~ 718 FAHE-2] Thr-Cys-His(28) 5©|

ATk Jeon 5(27)2 L A7l Ser, Gly, Cys 5°] 583
98-S gthal Badk vh 9Jal, Choi $(29)2 Glus} Asp7}
mu| o] Ao #ofgitiar skt g MBM¥ mussel
meat®] B2 7R A QojR|e TgEaES] A5
’37) opu|ieAtEo] FHSHA FirEe] dva weEth
(30,31). wEhA B A A3, Ca Aol =4 Yehd
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T F7HE ﬁ?ﬂ a3 Ao g Az g &3k 7|E

714 ﬁgau % HEART 02 obg o) A &5
&) & *M%W Hetol=o et a7t ol

o, 2 917 43} 0] MBMFS) Museb F3E 245 2%
aA e Fgo] Fssithn B,

D

Table 1. Ca-binding activity of the porcine meat and bone meal
(MBM) and the mussel protein hydrolysates fractions

. Peptide
Fraction Ca co(r:rceﬂvrll)tranon concentration Cajpeptide
(mM)
M Fl 002740002 0.148+0.001" 0.184
R 00240001  0.029+0,002° 0.840
Fl 002910.001°  0.259+0.001° 0.110
Mussel R 002510.001"  0.260+0.001° 0.097
R 0.028£0.001*  0.032:0001° 0875

YAll the values are mean+SD (n=3). The means in the same column followed by
different letters are significantly (p<0.05) different in Duncan’s multiple range test.
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