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Effect of tagatose glycosylation on functional characteristics

of egg white protein powder
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Abstract: [ Objective] To improve the functional characteristics of egg white protein (EWP) by tagatose glycosylation. [ Methods] Firstly,
the differences in antioxidant activity, emulsifying property, emulsion stability, foaming ability, and foaming stability are compared among
glycosylated EWP (G-EWP), heat-treated EWP (H-EWP), and EWP. Then, the mechanism underlying the structural changes of G-EWP is
investigated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, Fourier transform infrared spectroscopy, circular dichroism,
scanning electron microscopy, and particle size analysis. [ Results] Compared with EWP and H-EWP, G-EWP exhibits significantly
improved antioxidant activity, emulsifying property, emulsion stability, foaming ability, and foaming stability (P<C0.05). After glycosylation,
the molecular weight increases. Tagatose is covalently grafted to egg white protein, with the content of a-helix, -sheet, and 3-turn changing
and the morphology changing from spherical to large block-like complexes. The average particle size decreases from 153.53 nm to
129.33 nm (P<C0.05), and the zeta potential value decreases from —22.68 mV to —31.83 mV (P<C0.05). [Conclusion] Tagatose
glycosylation can significantly improve the functional characteristics of EWP.
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Figure 1 Free radical scavenging ability of EWP,

H-EWP, and G-EWP

AT B LA B AT P v 3 P 5 R 30
22 FikiE
i 1 AT, G-EWP /Y 7L Ak M Fl 7L AL B P8 EWP

Iy AR T 15.08% H1 27.94% (P<C0.05) , % H-EWP 43 3
PR T 4.88% H124.20%(P<C0.05) . Fib Al LU 14 4
T 19 23 [ 285 A 75 5 0 BT 98 o K P9 5 A FLAK A HR A 4
ORI B, SR FL A PE R FL AR AR ) T . G-EWP Y
FLACRREHE B T RE SR M IR AL B I ek A T R TR S5
WA T FL AR 0 T AR B K B A B R
TARRE 43 T R A A, A EBOFE K AT L B

25 ()7 BHL , Y 3 TG 325 4 S 15 18] 2R AT SR A, P T AR
Sy REMEELEY . G-EWPEE G T 4K A 1K T4k
B RSB B4 25 KRR th 7T B R FL AR R R R R R
Zheng 2 S R BIF 5T 45 SR AHAL o

%1 EWP, H-EWPHM G-EWP M ZL R ZL M ia e fk'
Table I Emulsifying property and emulsion stability of

EWP, H-EWP, and G-EWP

41 531 At/ (m?g ") FLAL R P /min
EWP 5.04+0.11° 36.734-2.58°
H-EWP 5.5340.03° 41.0440.44°
G-EWP 5.804-0.05" 50.974£0.19°

to BT RER A #R 22 5 3 (P<C0.05) .

23 EREFEKREE

A L R A AR P R P A A R
BT REREE . B 2 W], G-EWP [ i 7 4 A 3 TR
EME R E S T EWP HI H-EWP (P<C0.05) , 3% 2 P Jy 4 it
UAIVNNE €S B N G 7 & - e N TN S
T 4% 5 AR AU S W B T R A R AR R
X5 Han %2 (9 24538 — 8, WA, BRI T E A R



F&M | Vol.41, No.9

SRS RE S LT A e R T UL R I O AN v -4 D ¢ B ]
R A TGS IR R E Y AR S e, vk
I R I P R LR Y I R A T 2 TR MR AR E Y
PO 245 2 ), w0 1 5 B A U

80T ) 7100
Ry
R E P
180
60 a .
g B B S
#E b b 160 S
2E 40t b
P n
= L: -
20+
120
0
EWP H-EWP G-EWP
5
Group

FHRER R #0822 53 8.3 (P<<0.05)
B2 EWP, H-EWP #v G-EWP 4 A2 & 1 fo 780 iR AL 2 14
Figure 2 Foaming ability and foaming stability of EWP,
H-EWP, and G-EWP

24 HEMSFRE

AR 43 B S 4 38 n 2% W) AR TE R B RIS AR R AR T
g G MK 3ATA L, EWP AT £/ i i 4547, G-EWP [
INGEFEAE LT IH O, Ry F 4 A BT EWP M H-EWP
A B0 ER RIS AR S S A R T e
AR TEARMYBEMES JEBRKS FP R, SB35
) AR 43 B XA Y R A R AR IR, S
FoAE BRI BT AT N . H-EWP BAE 5 F 2% A8 7545
i R S 2. L LRV o S I T G S S
FEY A T BEK A EAE G LK o T R R, ik s R4
T B S 43 7 5 e R Tl Ao B, R BUN Y T 5

180 kDa
130 kDa

100 kDa
72 kDa
50 kDa
40 kDa
30 kDa
25 kDa
20 kDa
15 kDa

10 kDa
M. brifEsEH 0.EWP 1.H-EWP 2. G-EWP
B3 EWP, H-EWP # G-EWP # SDS-PAGE A &
Figure 3 SDS-PAGE profiles of EWP, H-EWP, and
G-EWP

BNEE BREREANEFROMIEBENTT

25 BEMHTHRONKIEDT

o 4 1, G-EWP 7E 1 700~1 600 cm ' 4k 16 11 1% 1
S JE B, ST EWP M H-EWP W Wi % A= T 4088, 35
P48 S 0 3ok AR R T RE R N T R B MR AR L Y THFE . 3 700~
3000 cm 4k G-EWP [ U5 B 3 O, U5 g g WS i B 1 o, T
R TOl A M RIS MEN EAZ Y 1Y
BT SRR LYk RS M B g Al R — B AR
VI 200 W 1) A% TE T A gE — 25 0 DA 56 Ak % 28 1 J5 465 4 1) i
AR LA K B2 R W v AR W R A AR 2R W AR R R
fig 514 C—H B9 728 £ 9% 3 X C—OH 4% h (4 3 i, i 24—
A BT R T 45 A S AN

P U
Absorbance/%
Q _
el
Sﬁ 5
-
=1
3

Y
L L L L L L 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™

B4 EWP, H-EWP#» G-EWP 945 2 vt % e 41 51 5 47
Figure 4 Fourier transform infrared spectroscopy analysis

of EWP, H-EWP, and G-EWP
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Figure 5 Microstructure analysis of EWP, H-EWP, and
G-EWP
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