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Preparation and Activity Analysis of Phosvitin Peptide

SONG Lushan, SONG Li, ZHU Linxian, QIAO Saifeng, ZHANG Xiaowei
(College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Ferrous binding polypeptide is beneficial to improving the absorption of iron ions in human body. In this study,
phosvitin (PV) was used as raw material to prepare phosvitin peptide (PP) with great ferrous ion binding ability and antioxi-
dant activity. The optimal enzymolysis process was determined by optimizing the enzymolysis process of single enzyme and
complex enzyme: first alkaline protease (additive amount 6 000 U/g, 50 °C,pH 10,3h) ,and then trypsin (additive amount
4000 U/g,37 “C,pH 8,2 h). The PV hydrolysates were separated by ultrafiltration to obtain different molecular weight frac-
tions. The ferrous binding content, and the antioxidant activities of ABTS and FRAP were determined. The results showed
that relative molecular mass<<3 000 phosvitin peptide fraction had the best functional features, and the ferrous binding con-
tent reached (96.14 +2.86) ug/mg, ABTS value (955.61 + 79.74) umol/mg, and FRAP value (62.30 + 3.94) umol/mg. Phos-
vitin peptide is a potential iron supplement.
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B M (250 U/mg) | STALEE T (T-AOC) Filll iz
FI & | Folin-1% . 3 & I (PEG) 6000 (AR) , b3 &
SEFERMAT PR EALW R IUKEY) (GR) | FED R
(AR) | R F2 e (AR) , i3 si bR AE AL B AT BR 2
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TR A BRAE] ; BR-FD105 ISR THEHL, 11 43 AR
AWl A BR S F] s MK3 BUEARAY, SE[E BIO-TEK
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A B ] DK-98-2 H i A E KIS, il B
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FEE—FCR 2408 () A IRA R g R 08 (1
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Sartorius 2\ o

FRABKLEEB E38E 5
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12,1 FEHBEERaNH &
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10000g #§.L> 10 min, FRREETTTENM A 1.74 mol/L
NaCl i (BT R EE oA 10) |, 58 RW ARG RSY pH =
4, %N PEG6000 Z i 4380 3% , 4 CHE Sk
1h, 10000g B.0> 10 min, B FiG SN 48h J5H
10 000g &5.0> 10 min, B _EiHRIA R TR PV,
122 R &HHE G B T LR

weEE 3 FPEEAEENER PV, RS EE 1.
PV i) F Lowry 3EU S 26 (1 R v 7, 93y
PV FEAECH 5% , AT pH, INAZE ARG 55|
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RHI R,
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Tab.1 Reaction conditions of three proteases

[EEEERENIES HEE/C pH
TR 2 1 il 50 10.0
JREE 1 37 8.0
B 37 2.0

P — AT R A ARE : LA PV KSR | B TR
) T-AOC Dk BBk # A 06 M A6 5, W 78 n 42
6 000 U/g , Bpff s [E] 43 45 HI7E 1.2.3.4.5.6h, #%
B 1 25T o

B — Rt A 0N P AR+ 3 R I ) A A A
[] , 4 AR i 43318 2 000, 4 000, 6 000, 8 000
10 000 U/g, F I8 1 BIA5 1Bl -

Ry R e S LR T S G2 o
R A S S P A A T
B 175
123 FEHBHERAORG BB

K A A X 43 F B s 2 30000, 10000 Al
3000 AYESOMBIESY, 7500 B0 1h, A IS AT
43 F FHRAE 2 >30 000, 10 000 ~ 30 000, 3 000 ~ <
10 000 F1<<3 000 1 PP ZH%7
124 SHAZEGRAZHNE

KT R R Lowry 1RSI £ ik X & A &
B A 250 ng/mL F24-FLIMLTE 2 F PR UETA TR,
fic il B R e EE S 0,25, 50, 100 . 150 . 200 .
250 pg/mL AYEE VAR, % Folin—myial7) # Fvd i -
PEATHRAE,, 76 755 nm AR E WO RE , DAER BT T
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W FE AR AR AR, WO RE R AR AR, bR fEh 4. =
8 Folin—3 127 (5 FH 156 BH 45 1% 77 300 5 A 1 WO
B, FRABRUEN 2T
1.2.5 KEGE AN E

AR FUBUE = S IR (TCA) AR R PV
(7K AR (o) o KBRS 5 R FH 20% TCA A,
10 min J& 10 000g &5.0> 15 min, A Lowry & Fig
b 22 R R e B U000 s P B (D T

Wpy :pl—XZXIOO% (1)

P>

K p N BIER P IR R, p, WEER &
FA 5 A o R B
12.6 ToAbiE A ek 5 6-F el &

SR FFEE M 8 43 e B 10 PO 2 JOK ) S0 4 A 3
PEo [ 200 uL BEAMR I 800 uL i R 44 2% vh il
(200 mmol/L, pH 5) , LA 40 puL 2 mmol/L FeCl, %
W, PR IAFEAT S HE 30 min, fIMA 40 pL 5 mmol/L 3
WERIEW , 10 min J57E 562 nm AbISE A (A5G
WG RE , ZE AR K AEZS (0 BRI 5 R &S B 1 I R 11
U R AT (d)) B BREs &5 (dh) 23 4 B
= (2) F1k 3) 114

d = AO;A' x100% 2)

1

3

d, =m°m;2m‘ (3)
Arbr: Ay s AN RRBWOCEE 5 41 AR RGBS 5
my NI Fe B, ngs m AREES
JIKEY Fe™ Tt , wes my IR HH Z K, mg.
1.2.7 REAEESH

T-AOC: FHi T-AOC A5 751 5 0 e VL 1) A
PrafLAE ST, T-AOC T LA Mgt ik )5 Fe® - =ik
WE =R P A (R Fe? - —MLIE =WV ERIBE 1. L
20 pmol/L FeSO, ¥ bR UEVS W, Hi 5 G idi B 45
A, DL Fe™ YR MMEALFR , 593 nm AEWR G EE AR ALK
RPN AR, LRI ZR , 2 B T-AOC 1A, 5L
£3i 4 U/mL.

ABTS: U Trolox J#nifEanififT ABTS Hiia ke
SR, #2810 mmol/L Trolox FRAEIREHSEEL 0.15.
0.30,0.60,0.90.1.20. 1.50 mmol/L, % ABTS Hi% 4k
RE RN GBI A T4, WE 734 nm AWK
SRS, iR £, SE RIS HE LY ABTS
U ALRE ST, HA R pmol/mg.

FRAP: K] FeSO4 1EMPrUER#H1T FRAP Hi4

FBRESIAGIN , K fE 100 mmol/L FeSO, XM F: Ay
0.15.0.30,0.60.0.90. 1.20. 1.50 mmol/L, % FRAP $it
Ak ie R G DO TR, E 593 nm bR
FEREARAUAE, 22 AR R £, ETRAFAE S A9 FRAP
HrEARETT, HAh pmol/mg.
1.3 HiE4bE

P SE B T 3 UCFATSEER, AT SPSS Statistics
21 R FREE , R ANOVA XT45-H A EA T i
EVEHT

2 HRESH
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Fe — = nH i = MY WE A RE J7 B
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Fig. 1 Effect of hydrolysis time of three proteases on hy-
drolysis degree
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Fig. 2 Effect of enzymolysis time of three proteases on
ferrous chelating activity
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Fig. 3 Effect of enzymolysis time of three proteases on T-
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