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Abstract: Moringa seed protein (MSP) was phosphorylated by dry-heating in the presence of pyrophosphate. The
antioxidant activity of MSP, including ABTS" radical scavenging ability, superoxide anion scavenging ability and 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 MSP were identified by spectra fluorescence and circular
dichroism spectra. The results showed that the antioxidant activity of MSP slightly increased after heating in a dry
environment. However, its antioxidant activity significantly improved by dry heating phosphorylation in the presence of

pyrophosphate. In addition, phosphorylation induced a slight secondary structural change in MSP, but remarkably increased
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its surface sulfhydryl thiol (SH) groups and had no actual effect on its solubility. The improved antioxidant property of

MSP can be affected by the introduced hydrophilic phosphate groups and the increase of the surface SH content.

Key words. Moringa seed protein; phosphorylation by dry-heating in the presence of pyrophosphate; antioxidant

activity; structure
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Fig.1 Effect of pH on the phosphorus content in M SP protein
phosphorylated by dry-heating in the presence of
pyrophosphate(PP-M SP)

2.1.2 BERRALBAKT HE i A B o

ARSI R Lowry 35 PO B i VA i B L 2R
P10 i FEE N B R RN B L B L AR
FLALTESF D RE R A B R I, I SRR R A
HF R SR, Ik 1 PR, 5 RS AT
Al Ab BB KT B (N-MSP) M LL, RINALE
BERR R T I BRAAT 1 ( DH-MSP ) #fi#
BEA TR % o RE SR IR R A7 A 25 A N T i 4
IR AKFE T (PP-MSP) WM IE A% 99.4%, 5
N-MSP i BEAH Y o 22 BT 1 A 2 1k ok
THRAKE B ARV A o A T 93 3% I A i Al
MRt EEE AP, FmEEARY,

OISR IR . AR R a-FL A&
H (ala), B-FLEKEH (B-lg). 4G EH
(BSA) P9, slammn (we) BT, ik
R (WPA) P WS LB At , HvA g 312
fRr, R AT RE R TR SRR E R SR B LR 1A
SIAT R, Sl 8 P 5 A0 &5 L SRR AR, A
AIF 5T Fp T 6 o BB 1R A s A 3R A AT B 1 I i
JEE 3 5 ] BB T 5 A B R 3L 1A 3 K AE T
gE R
2.1.3  WERRALBIAAF R A S A S I
FEHRIE A I E R Ellman 2EP7 g7
%o WK 1R, RIMASEEERRER T A GE
PRAKTF & B R S g, B fr
FEAME T T A AR K, 8 1 2 T B ik
— N X — S5 RS Li S5 R A Ry
i A PRI A B ISR IR B
Tl TR AU T B folT 2 11 o 2 T 40 i % G i vT fig
S5E AT RITA L FEBNE, SA
5% 3¢ W 2R 1 Jo R TR B B e O HG n wE il e A Ak
PR 7 dlie AU FORTE ORI E
TR HLIL ) B AR A E AR IE AR G

*:1 BBRUBRAFEONEE
Tablel Characteristicsof MSPs

REsiILSE W UL S WS B
/(mol/mol) /% (595nm) (280 nm)
N-MSP 0.223 100 0.131 0.759
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Fig.2 Tryptophan (Trp) fluorescence spectra
of N-M SP, DH-M SP and PP-M SP
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Fig.3 Effect of phosphorylation on the secondary
structure of N-M SP, DH-M SP and PP-M SP
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Fig.5 ABTS' freeradical scavenging effects of N-M SP,
DH-M SP, and PP-M SP at concentrations of 0.1-10.0 mg/mL
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Fig.6 Superoxide anion scavenging activity of N-M SP,
DH-M SP, and PP-M SP at concentrations of 1.0 mg/mL
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