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Phosphorylation of Duck Egg White Protein by Dry—heating in the Presence of Pyrophosphate : Effect on

Protein Structure and Antioxidant Activity
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(1. Honghe Health Vocational College, Honghe 661199, Yunnan, China;2. School of Chemistry Science and
Technology, Yunnan University, Kunming 650091, Yunnan, China)

Abstract: Duck egg white protein (DEWP )was phosphorylated by dry—heating in the presence of pyro-
phosphate. The antioxidant activity of DEWP, including ABTS* free —radical scavenging capacity, superoxide
anion radical scavenging activity and Fe®* chelating capacity, was then investigated before and after
phosphorylation by dry—heating in the presence of pyrophosphate. Furthermore, the effects of phosphorylation
on structure of DEWP were identified by spectra fluorescence, infrared spectra and circular dichroism spectra.
The results showed that the antioxidant activity of DEWP was slightly increased after heating in a dry state. The
results showed that the secondary structure and solubility of DEWP were almost unaffected under the effect
of dry—heating phosphorylation, but its antioxidant activity and heat stability were significantly enhanced. The
increased antioxidant activity of DEWP after dry—heating phosphorylation was mainly due to the introduction of
phosphate groups and the increase of the surface SH content.
Key words: duck egg white protein; phosphorylation by dry—heating in the presence of pyrophosphate; antiox—

idant activity; structure
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Fig.1 Effect of pH on the phosphorus content in duck egg white
protein phosphorylated by dry—heating in the presence of
pyrophosphate( PP-DEWP )
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Table 1 Some characteristics of PP-DEWP

=] BB 5% FIMFRHE 1/ (mol/mol ) V1% FEMUE (595 nm) 6 (280 nm)
N-DEWP 0.12'+0.02 0.144 100" 0.046 0.759
DH-DEWP 0.12'+0.02 0.156 97.4+1.3 0.061 0.831
PP-DEWP 1.22+0.03 0.164 99.2°41.2 0.043 0.820

A RVING 5 EER 7R 22 5 135 (p<0.05)

R 1R, 5 R 2k AT o] kb 3 A9 5 205 8
(N-DEWP)#H Ht, AR A SRR R T8 I HA iy 8 2 7
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FESAE T TR TG 25 75 85 11 (PP-DEWP ) %5 i J
ikF] 99.2%, 5 N-DEWP %5 BEAR Y . SR T- m#k
BRIk T MG RIS B 1 IR AR . XS SR ST
oL G 5 SR E IR G i i o 6 ¢ (A G N o
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2.1.3  WERRALTS TR R P S S I E

I B AL F A I E R A Ellman 852 77 1%
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T AL A3 M 0.144.,0.156 mol/mol F11 0.164 mol/mol
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Fig.2 Heat stability of N-DEWP,DH-DEWP and
PP-DEWP at various temperatures
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Fig.3 Tryptophan ( Trp) flifluorescence spectra of N-DEWP,
DH-DEWP and PP-DEWP
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Fig.4 Effect of phosphorylation on the secondary structure of
N-DEWP,DH-DEWP and PP-DEWP
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Fig. 5 FTIR spectra of N-DEWP,DH-DEWP and PP-DEWP
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Wk (FEZE C=0), BERE A7 7 1 540 em™ AbA W UK
(FZ52 C-N BA N-H §# )P, W&l 5 o, R hnk
WERR AL , W5 BE 0 2 A R T 4 I DAE(EL 1 647 cm™
THE 1641 em™, BERE AT IEME M 1531 em™ F %]
1535 em™ , FEH T M I Rl A 06 1 4 g B39 2 i)
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Fig.6 ABTS" free radical scavenging effects of N-DEWP,
DH-DEWP,and PP-DEWP

W 6 fit7s , B4 2 1B (0.5 mg/mL ~10 mg/mL)
{38 A ,N-DEWP .DH-DEWP FIl PP-DEWP %} ABTS*
FI F LA BRAE TG K . 7EAR R BE T, N-DEWP
F1 DH-DEWP X§ ABTS* [ th 3L /75 bR g 71 91K+
PP-DEWP, 7E 10 mg/mL & H ¥k B I ,PP-DEWP X}
ABTS*H HEERTEBRAE T4 5 2 1 77.78%., KU1
TSR 1b 0 4 s T HE IE A 6 ABTS | ALY
THRAR T . S5 5 Z R HaE — 207,
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8 4

7 A
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Fig.7 Superoxide anion scavenging activity of N-DEWP,DH-
DEWP,and PP-DEWP
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IS S0 2R O MR B I AR T . AT,
EDTA J2ARAFINES AR, 1z P E & . fEARE:
H1, 24 PP-DEWP ¥ B R T 1 mg/mL B}, B G HES1 5
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TRAF I AL, A B AR B PN o
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