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Abstract — For the production of Casein Phosphopeptides(CPP) inhibiting the insolubility of cal-
cium, 10% sodium caseinate was treated with 1.5% of protease from Streptococcus sp.. Optimal
conditions and productivity for the CPP production, and properties of the CPP were compared
with tryptic hydrolysates of sodium caseinate. Optimum conditions of pH, temperature and reaction
time were 8.0, 50T, 4 hrs, respectively. Under these conditions the productivity of CPP was 23%
and Molecular weight of CPP was ranged from 3,000 to 17,000. The results also showed that
the insolubility of calcium was completely inhibited by using 1.5 times of CPP for the amount
of calcium.

AEH Wl = W Fro]23 F4odo]l A8k al casein?] trypsin Fafol] 2§ HaslEol zoli}
o, o]&e SAEEYE AFHEL =, AAW A 5 Tl dgste] 744 %?‘i}iﬂ% 34
Aol g Frjej2e Faet wlale]l Aol oJs o) oy AL vl by S B4 AEA
Asrd FAskn ok =& of 20872 771 S WA k= A7) olg-o) wa A Qels). =
b oy AgE odeirt glovt AEd S Nek #(6)2 Aol A trypsin 5o ASFE A
ke BEFHALS Holw K], 2). ke g ZAg  2ls] AW AF = casein phosphopeptides(CPP)7} # %
o] Aol & 2 71 % A ot char, 8] ZAErbest vyl oo, o]zie] MW AstE
FAE] A FHFol S caseino] AWHel  fofl o HalEw A Fdshhy M sigich |
A8E 4o oal HallEe] l4kE FR-3F peptides  dFelA= CPP M4be HHog {akde) dFal
AAste] et AASAEAE ATl & Streptococcus sp.7t WA s AaE o] 8-dh WS
Ahfell A o] FFgel B2 ZoE ¥ A °‘DH3) 7 Eslel o, trypsinell €3t CPP2}2] A4S w)
Aol o] ZFEFTo 2ol A vlepl Dy 2 atskelct
Z 229 A A T et "ﬂﬂ—‘i’wﬂ/ﬂ"

A gkl o7 FFE ol TR AL 9len, 53 ME 3 gk

caseino] # A A A4l trypsinol 23 ¥l phospho-

peptide7} AW HAgHTE FAstu@),

Key words: Streptococcus sp., casein phosphopeptide
(CPP)
*Corresponding author

468

AlRRglg 8 &4
Sodium caseinate(MD FOODS, Denmark)E 7] %

2 AR, A4 7169 CPPA x| 245
UE trypsin(Sigmarh-& 7% protease® A4k



Vol. 21, No. 5

i

(7) ARg3tden, AL vidE AndE o]8g
CPPZ Azx3l7] $loted whal sl &ie] & 4t
4% casein H-sl& o] 71} F-& Strepltococcus sp. =
Hef F2%&3F 2408 ARgdkedc)

Crude protease®| H|=

Streptococcus sp. W] oFe-g =it M17 broth 5Ll
2% *Fsho] 37C ol 4 24 4] 7HgqF wRekstar 8,000
rpmef A 16-7F (A3 A4S (NH).S02
AAXAH FEFAZ S Ao ARgsigl o

. B srAe Casein-Folin®(8)-2 W&l slo] &3]3}
itk & 0.1 M phosphate buffer(pH 7.3) 3 m/e| A
m/F 5% casein®® 1mi-% 7}éled 65C o 4]
HEEA1F0 & 5% TCA 89 bmiE 7}8)e]
A7t o] o1 o] Toyo No.5)8Fe] 280 nm
1 FHTE FAsledom, g4 1ge] 1X7F &af

Bh-2-3lod tyrosine 100gS A= 7218 lunit&

CPP H|=

FAare)gl wlekl S 105C oA 58-3F AlEA| Al
3, pH 464 SAAHAA B2 AheHel CaCly 2
%, 95% Ethanol 50%3 7}sFe] #1441 v 8,000
rpmoll 4] 153#-7F 4]#e]3te] 3pgk HHES 5
A H =&} CPPE A &3k cH9).

CPP MAMZEZH 4AF

Proteasc 2] 2 Auk2 =715 ARs}L7] g8l sodium
caseinate AF&2F pH, ¥r&-&&x I wREAIZE GO

= CPP AWA=FS 715 &lelal, whgx=d A
Al ArzHlask % 5/ fermenterE ARE3le] 1abx
AL AAstgd oo, AAEA AL 28 pilot scale
(501 ferment{)r)d] 2] sodium caseinateel] £ A-N-F
7}slo wb-2-Al A A& FAaREES AHEste] CPP&

213te] Swank 5(10)2] Hid o
u:}a} SDS-PAGEE 3i3s}3it). Separating gel buffer
¥ 1% SDS, 1.0M H,PO, 5 ~183lef 125% gel
Fxoll A 12417F XAl &, 0.25% Coomassie
brilliant blue R-250°.2 1247} o A&t 3. gel-2> 125
% isopropanol, 10% acetic acid &8yl 4] =

2171 2 0], markers= protein standard mixture I[{(Me-

469
rck, Germany)E& Ab&-3hoich

e HH

X+ Ba-Ethanol IHHADE o] &3kt & 2
% CPP &% 100 m/ol 10% BaCl, &4 2.5m/, etha-
nol 100 m/5 7}8he] 4C oA 42]7H59 A x| 3}
olozl A A-E(Ba-CPP)& 6,000 rpmeol] 4] 1587F ¢
Aielstel S AR ofS TS Ehalsted Ab4g)
CPP2}2] wv|E F38}9irt

27128 AY

a5 rE3 AvE g9ldl7] Yt in vitroo A
olxbzbgy M2 EI oAy Al F X

Aspie] st at e pH 7.0, 37C oA =74 05
mIOil CPP 0.5 m/, 10 mM CaCl; 0.5 mi, 20 mM phos-
phate buffer 1 m/E &3l CPPE =z
7hske] 25C ol A 6A17F ARG & HAAEEEA A,
1 A calcium FEE ICPE &R sle] 3
HAE S #l(12)§ 2. 24 calcium¥ phosphorous2]
Agtel] 28k A AHELS Aol FrE R e AFgos
Zbsted CPP) g i68 AHHLE FAH

£

dn 3 o

Crude protease activity

Streptococcus sp.& MI17 broth wjefel o & Kef A
A']}EI ﬂﬂ@i% A}_g_a}o:] 71-?1- 2.5 cﬂ DH"’“ nq..i'f’z.
activity & 223} A= Fig. 1o 4] 2} 3bo] 50T, pH
800 4 Zf3AdE vleplio)

CPP =|H4H4x

Streptococcus sp.5 MI17 brothel| A wij<kste] F4
g NS ZFA4AoHOF Al 8o CPP__,] Z| A A Al =
A& AAF Ak Fig 29} 3l & 10% sodium
caseinate 5 A}8-3led pH 8.0, HP-—'L-Q—‘I; 50C ol A 4
A7 ukg-A] CPP A 8o] 23%=E HHe|dloH, &
L4 Ak 7] Al S-olof] iBled 1.5%7) ARkt
= &h trypsin®] # AHuFE-F A9l pH 8.0, vk % 37
C o] 4] 9] H}-‘—:’—"]?J"ﬂ w2 CPP A= W39} Strep-
tococcus sp.RHE] &8t a2 CPP A
Bl w3 A3= Fig 33t 7tch & trypsing AFE8-&
uf wbS 1] 7kel A CPPe] Zd A Adske] 17%<ld|

Bl &) Streptococcus sp.Z vl oFdle] FA8 28 R &




470

40 +

Relative activity (%)

\
80 +
60 |

20 +

| | L ] H | 1

|
30 35 40 45 50 55 60 65
Temperature (C)

i | i i i

6 7 8 9 10
pH
Fig. 1. Effect of temperature and pH on the activity
of protease from Sireptococcus sp.
O Temperature, ® pH

Maximum activity; temperature and pH was 50C and
8.0, respectively.
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Fig. 3. Comparision of CPP production by trypsin and
protease from Streptococcus sp. in 10% Na-caseinate
solution.
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Fig. 2. Changes of CPP production in the concentration of substrate and protease from Streptococcus sp.
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Fig. 4. SDS-polyacrylamide gel electrophoresis patterns
of casein based materials.

Lane: A; Marker, B; Sodium-caseinate, C, D; CPP
treated with trypsin, E, F; CPP treated with protease
from Streplococcus sp.
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Fig. 5. Effect of CPP concentration on the solubility
of calcium phosphate.

10 mM CaCl; 0.5 mi, 20 mM phosphate buffer 1 m/
~ CPP treated with protease from Strefococcus sp.
® CPP treated with trypsin
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