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Abstract Isolation of iron and calcium-binding peptides derived
from cottonseed meal protein (CMP) hydrolysates was investigated.
The degree of hydrolysis of CMP by Flavourzyme was monitored
using trinitrobenzenesulfonic acid method and sodium dodecyl
sulfate-polyacrylamide gel electrophoresis. Enzymatic hydrolysis
of CMP for 12h was sufficient for the preparation of CMP
hydrolysates, and the hydrolysates were membrane-filtered under
3 kDa as a molecular weight. The filtered solution was fractionated
using Q-Sepharose fast flow, Sephadex G-15, and reversed phase-
high performance liquid chromatography for iron and calcium-
binding peptides. As a result, F51 fraction was obtained as the best
candidate for calcium and iron chelation, and the isolated iron and
calcium-binding peptides can be used as functional food additives,
similar to iron and calcium supplements.

Keywords calcium - cottonseed meal protein - hydrolysates -
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As 2 Wy B3} g AgEo) 7P e 23S Adsle] $40% s

ARAR. 2 Aol ARSE AR 7% w71l Al
T ol ARE-31A . Flavourzyme Novo Nordisk Co. (Denmark)
oAlA U3t AP AMgE EE A|9F2 analytical grade
& AM8-3193L, chromatographyE $18+ 8vll= HPLC gradeZ
ARg-aFATE.
B IAE AA 2 d@iE 35 w9 hRE IAE
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Liadakis 5(1993)°] W8S Mt Fa3ict. H
Foll 83A1%1 %, ultrasonicator (Model-GE 750, Sonics &
Materials, USA)E ARE-ste] TuldS H2]51%3, 3N NaOH
2 89S pH 1002 A5 1AZF 5% Nk & 4,000xg
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Al chilzle FA7IZE] 7IREAE 23 AIEE ARSI
A iR JIRSE AR sA7xE WAL ods
20mM SIAFE=gAl (pH 7.0)0] &35t 1% B o2 %3}
o 7RSS SISt 7R ARSI B E VR EAe
Flavourzyme (Aspergillus oryzae, activity 500 LAPU/g protein)S-
712 20:1(wiw)2] BI&E A718le] 50°C, pH 7.50014 124]
7k B EEE Sk sl S8E ¢ B4 B
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SFATHEklund, 1976). AlE°| 0.1 M sodium borate buffer(pH
9.2)5 7kst &, 5mM TNBSS} Esle] 302 wHAIZl
S-S AR|A7)7] 98te] 18 mM sodium sulfite (Na,SO,)2}
2M monobasic sodium phosphate (NaH,PO,)E 3 7}A1 7t}
SpectrophotometerS A3l 420 nmollA] SHEE SHFo =2
A HEte|= g SAsHAT

Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE). SDS-PAGE+ Laemmli (1970)8] il ozt
AABIATE. 12% separating gel?}t 5% stacking gel2 ARE-31S]
ot ¥ EAF vlF = myosin (211 kDa), a-galactosidase
(118 kDa), bovine serum albumin (78 kDa), ovalbumin (53
kDa), carbonic anhydrase (36 kDa), soybean trysin inhibitor
(28 kDa), lysozyme (17 kDay2 ARE-3IIT}.

A4y dud VI EHERRE IR, 2E A HEHel=9
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Q-Sepharose, Amersham Pharmacia, Sweden)E ©]-&3}o] 1.5
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1A). o1&t 7I5tal] A= 7€ A7 AIAES vlws)] 2
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Fig. 1 (A) Effect of hydrolysis time on the available amino group
concentration of cottonseed meal protein hydrolysates. (B) Effect of
hydrolysis time on the SDS-PAGE profile of cottonseed meal protein
hydrolysates.

A il iR EERE AR, dF AY Hepl= £
@. Flavourzymeol 2J3l] 7IEsle WA ohald 7R &

S Fe, Cat AFE Aelol= A= F83H] i, WA 7}
FpalEel aslolsg Bale] wAFge] U =7 olsbt

sixint. el FR e Tl TR Eel] EAlshe AL
A Bl dolSle EAEENEH EEAIA 2 Ak
Hefel=5 95 F e, 7S Aol = w5 A% A
Blo]=e] - 3-2079] ofpiAto® o] ol Ak H7]e]
HAepol=rt AellX FrE&F o880l ol BuEHUY] o
T, 3kDa °olst2 ] HE 3% th(Korhonens} Pihlanto,
2003; Megias &, 2007). §<jojzt ¥ HAE whld 7leeia)
B2 olRudARnEaY g E AREste] EEsidith. Feotl Ca
< A7 SlEiME SEE g HElel=rt v Adet
] 7] wZel anion exchangerZ ]33 TH Vegarud 5,
2000). 8% A3 712 major peaks AU (Fig. 2), 7+ =8
o] peptide Foll gt Feol Caol 2%E A=E H|wst A3,
Fe9} Ca BF £3 594 7FF =3dthFe, 0.002mM; Ca,
0.012mM). wZbA 28 55 5471% & F Sephadex G-155
ol gsle] P& AAF &, reversed-phase HPLCS o]-&3lo] =
Elol=E o] 5N TH(Fig. 3). = A%, 2712l major peak®
WAL Fe, Ca®l chelate 23S SA3IEY F5l0] H
=2 8 YehAIck(Table 1).
Mineral-carrying WElo| == wv|dz Agste] A7golx 9
FTE ST =G AlelM HdS ZHETh(Korhnenst
Pihlanto, 2006). Silva®} Malcata (2005)°l 2]3FH phosphopeptide
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Fig. 2 Elution profile of cottonseed meal protein hydrolysates from ion
exchange chromatography. The absorbance was measured at 214 nm.
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Fig. 3 Elution profile of reversed-phase HPLC. The absorbance was
measured at 214 nm.

Table 1 Fe and Ca-binding activity for the fractions from reversed-phase
HPLC

Mineral Peptide Mineral/
Mineral Fraction  concentration  concentration Peptide
(mM) (mM) P
F F51 0.027+0.002 0.039+0.001 0.70
N F52 0.028+0.001 0.042+0.001 0.66
C F51 0.030+0.001 0.035+0.001 0.85
a F52 0.018+0.001 0.035+0.001 0.51
of Aget ARES FE Wellske A ferric hydroxides
o gAe wolEra wusslt. t w9I% del B
=} %V‘ © Zh1Y pH, phosphate, oxalic acid, phytic acid oI
93] E47F AT ALY e Sol& EAI Fdsle] S5t

ﬂAﬂE}(Jeon =, 2010). o]&{gt HPsHELJiTEi HBEI A%
o] AellA B} FYg FHE FE7] flEiM e HERel=
o} Aol =], Meisel (1998)0] wWE=™ ofm]i=Alo] side
chainll S3&ke} X717 mulES AFE F AL, 53] of
2t S SH5E He Gt AspZl md|=e] At 7h
2 9 vzt B8tk Lee$t Song (2009a; 2009b)ye-
o A oAt T Asp, Glu, Gly, Lyse] Fed} Ca9l 4
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of FIFE FrL HISITE EFF Fedl £ AdES 2
egg yolk phosvitin®ZHE] Hoixl oligophosphopeptidei=
FQ ot 20T ApE EFSIY Y (Jiangs} Mine,
2000), Ca} &2 ZA3ES zZH= casein phosphopeptides= tH-
£ Glu®} phosphoserineg X5l =], o|AL Cad} 53+
AZ FAste] AW oo =28 Frh(Meisel, 1998). o]z Tt
AL Glu, Asp/t PIZ Aol Fa3k d3Fs vzive=
A& Hol £t

Al dhalg o] A opu| ik FEol| whet 24gk 2o
S Ho|X|uk F2 Asp, Glu, Argd] o] Te AFS Yet
W AL gl 4= gltk(Martinez 5, 1970; O’Mara FP &,
1997). 2822 WHdE gy st B Y g
fraction 51> Fex} Ca Aol &7, Glu?} Asps EFs

[vie

£ Aeel=R 25T, FF olsh VAT Ak o WY
ofof gk WerElct,

= 5

WANO ENE WAL F5% F wwd eRsEs

Flavourzyme® 2 735 A1) ARl thila 7j=53)
£ A%l7, 7IEs] AXEE trinitrobenzenesulfonic acid #E}
Sodium dodecyl sulfate-polyacrylamide gel electrophoresisS 53 =
Aaiaint, HAd vl 7leis)E2 §kelodzlel ©J3le] 3 kDa
O|3lZ2 cut-off5}1 3L, Q-Sepharos fast flow, Sephadex G-15,
reversed-phase high performance liquid chromatography S ©]
83} Fe, Ca-binding HEl|=E E2sIt. 2 Ay AR
Za A%l 7HE w2 29 518 €S T A, olFA
Ao}zl Fe, Ca-binding HElo|E=x FF 7154 41F LAEZHN
482 4 vk A
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