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Abstract: [Objective] To improve the foaming properties of wheat germ albumin (WGA). [Methods] WGA was modified by wet
glycosylation with galacto-oligosaccharides (GOS). The foaming capacity and foam stability of the wheat germ albumin-galacto-
oligosaccharide covalent complex (WGA-GOS) were investigated, and its structure was characterized. [ Results] Compared with WGA, the
foaming capacity and foam stability of the WGA-GOS increased by 41.7% and 7.9%, respectively. Fourier transform infrared spectroscopy,
circular dichroism, intrinsic fluorescence spectroscopy, and scanning electron microscopy analyses showed that the introduction of GOS
altered the spatial structure of WGA, confirming the formation of covalent bonds between WGA and GOS. After modification, the a-helix,
[-sheet, and S-turn structures decreased, while the random coil content increased, indicating enhanced molecular flexibility of the protein
and improved adsorption capacity at the gas-liquid interface. Meanwhile, the fluorescence intensity of tryptophan decreased. [ Conclusion]
Modification of WGA with GOS can improve its foaming properties.
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Figure 1 Foaming property and foaming stability of WGA

and its glycosylated products

L, B W B 1 5T A AR 2 1 78 4k o Zeta- L AL 1) 465 X {H B
OB ) e R R g MR LR ARG BE MR R
A, 5 WGA M, WGA-GOS fY Zeta-H {3 2 X {1 2 %
T3] 9.43 mV, R AR M 639.82 nm 3 2 1 198.23 nm, 454
WGA-GOS Tl 25 #4155 7% SR 4R ] e s A2 78 Ak IF AR
B R QT 5 A RS TR A E R Y G A A R T 7S
S o ok AR A T AR S A PROR AR A A AL R A A i by
THRMEEEGFBOEFT I —PIUES . WGATETTHEL&MT
WA B A, B OK A S A g e B A ) I L S
K, H GOS WM AME WGA 3% 1 i o faf Bt 42 T, H ML #E
WGA-GOS HWLEE 2 87 22 (1 7 b 7 ) Bk, B 7 10 2k
A A, 5 5% W 2R 11 R 0 K ST AR — K ST ) R A
Heg el

R1 WGAF WGA-GOS B Zeta-B L FAKI 12"

Table 1 Zeta potential and particle size of WGA and

WGA-GOS
21 51 4% /mm Zeta-HL A /mV
WGA 639.82+41.36" —7.46+0.15"
WGA-GOS 1198.23+91.86" —8.661+0.19°

T NE TR RR 28 5 3 (P<<0.05) .

2.3 {HEMOILIE

i B 202G 1E (FTIR) 8 FH T 43 47 0 5 1) Ak 27 41
KRR T R R A OB A B R Y B S ) ik
B VA K sl BB A L A1, 21 A0 T S A 0L
BB A G 1 i B R v AR AT

& 2 W], 3 200~3 500 em 'y O—H 1Y i 45 IR 3
Vg, ZR AL S, WGA TR 3 275 em™ "Ab W I WG 75 &
3280 cm ', ] BES/Z GOS 4r F ' 1) O—H Ml WGA 43 F
IR N—H {1 45 i S R A B 47 A R R 5 . WG A R e
17 (1 700~1 600 cm ') HH B AE 1 638 cm ' 4b , %8 WGA-

23



24

E Al 33 FUNDAMENTAL RESEARCH

GOS 9 (1 646 cm™ ") [ E Iy w10 % T 298 em ™', 3£ ]
R AT S U, G A T T G AR
BEAS . WGA GBS AL SO E IS 78 BE e 1141 (1 580~
1500 cm )1 522 cm "L IR ICIEIT RS 1 535 cm ', 1
WA 5 Ak S N o AR R I AR T WGA B FE R Ak
1 150~1 050 cm 'PM T B Mg 5 c—O M Ak, 5
WGA # b, WGA-GOS 7£ 1 060 cm ' 4b it 1% Wi 16 75 2 19
hin, UL WGA 5 GOS 72k T A 45 A, 1E 1638,
1522,1240 cm ™ "Ab, Wi B T AR RE B A9 22 4k, X
3400k 043 90 A T TR L TR b YU RN I M TXD A A Ik
BN, 2 GOSIL T WGA I R 4544 .

100.0F
99.5
N \\\ | !
S o990 32 - ne3s
wE 985K N
g Vo V15351
= 1 i V)
98.0- Vo 1 646 /
¥ — WGA
v 1053 .
97.5- 3280 -~ WGA-GOS
L L L L L L L |
4000 3500 3000 2500 2000 1500 1000 500
%4
W avenumber/cm™

B2 WGA &It A = 4 o 2o 5 e 3 A
Figure 2 Infrared spectra of WGA and its glycosylated

products
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Figure 4 Fluorescence spectra of WGA and its

glycosylated products
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Figure 5 Microstructures of WGA and its glycosylated

products
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