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Abstract: Proteins play a critical role in the food industry due to their unique structural and functional properties. However,
these properties can be altered by environmental factors during processing, leading to changes in their structure and function
that limit their applications. Glycosylation modification is a spontaneous protein modification reaction widely used in the
food industry. It offers advantages such as mild reaction conditions, stable modification products, and the absence of toxic
or harmful byproducts. The glycosylation reaction combines the functional properties of proteins and sugars, significantly
enhancing the functional attributes of proteins when the reaction is effectively controlled. This enhancement expands the
potential applications of proteins in the food industry. Therefore, building upon a summary of the methods of the
glycosylation reaction, this paper examines the changes in protein properties —specifically solubility, emulsification,
gelation, foaming, and thermal stability —following glycosylation modification. Furthermore, it explores the potential
applications of this modification in the food industry, aiming to provide valuable references for research on protein

modification, particularly glycosylation, to enhance functionality and broaden usage.
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Table 1 Effects of protein modification methods on its structural and functional properties
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Mechanism diagram of non-enzymatic glycosylation reaction (taking glucose as an example)
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Fig.2 Mechanism map of enzymatic glycosylation catalyzed by TGase
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FAF T 25 d UG, BEEAE R R A I i 2 ZRAE IR
Rl v B O B RN BRI A 22.92%+1.11% $2 = %]
87.96%1.11%, Ut HHMH LA ZH AR X 75 55 KL i
M FERE MER A RE . Zhang 251 DL R H R
FNFNICER 57 22 ZEMR B SEAL S N, F= 0 SRy B o) 75 v
R W RRF I IUE E .  BESEAb SN )5 16 2 A RN 2
B R A AOFLARTE, BESLAL N =4 A B W R I F LI
I FRAG T/ IR R A2 e 5. 242 R
58.43% B}, TR FE M ELEF 2 A] Ik 98.22% . ILAh, M
FLA T R P IVE A BEM AT LATE 50 °C R ARSI RRFT
sz g A Ak 4 J5, BAT R4 s bheoe e, el
B e A R AR Ry L A AR RN W ). 25 1,
BRI (1 ICIRAE  BE M s LA L3 A s
o, PR S IR E DI HE, E AT B SEPR R
3.3 HRERREIE

AT R DA R SR AT &M AR ) Ko+ o 225t

Jo, AR AL R T BT i RE ke
PR Z ALK . S5 A BUR MR . SE kM
LEWAH LY, W EA JCEE . o . T AR A
Peailon, [HHA S RHRRMHREZE, K. SACRTEE
fASAARE B B B, NIMTRE I i i . eAh,
TR A H HAT 22 LI RE, B QI e
JE RN 22 BT e, 13X 0T RE S BUa s A P AR
AELBEANt o DR LRSS, BRAS S v By
BEL B4 FNB LA 4 BE S5 45772, Kchaou 25171 38 i+
o545 28 A AN [F) BE JR L5 40 IR IS B4 i B TR &, T
90 °C Thn#k 24 h HHILAL N, SOt )S Y TR 385 Ak
AR BERR S 46%, WiZ K ZRERE =) 54%., BTk
Ve TN K B2 A 0 S, A RE AR R 1 S 5 1) 7K R
PEo Yu SV R HFE SR S 2 R S b I N, e 3
AN BL A SN =) IS T 6 DI BRIk v pER A4
fif oL FE, A BRMH LAk 7= ) % Ve SRR AR B R
FHo BEAR, BERAL = R AR B R T V2 etk
M8 SR AN SR A S B B AR TR, I SR S i A
A 7 A - - DRI S 9L 900 e 115 i E T
W] AP AR AL UG £ A DA SR R R G T
HIFTEI N FHPME .
34 EmiIBRMAE

Wt SO R W Y SR 3R e e, Bl SAL SON
AT AT v s R U N I LE 5y A5 e ik
AR, W PT PAS A G2 A8 1k, PATTTeR
AR BT L SREEAET O B £ NI R L S A
WEBESRLAL S R, B r= ) 2 AR S MEIULTE AL e & B0,
B 1 h S5 1gE BRI RE, BiaHIL 2 h
A, 3 h BEAHE N X R BAMHILAL S0 iT A BRI
#5520/ N A U E . Wa 25U R BB -
FLERFE Y IgE 456 B8 1O BEAIK, 2Rk Tl 6h
JEURE) G A3 0l BELBT T 2, 3l b usi /b B-FLEREE A s
R R | B AR SR 4 i B BORD i s H AR AR P9 ARG
R fi A FRAR AR AR Y BB . Zhang 25078 R 2
FIBEIS R A S LR A TR R 0, RNy
T BT IR R UEREE 19 1gE 45575 Py
S RATC, FFAENT AN N FRASER (14 3 A2 oy Bt 22 B0
H AR B AR, T 22 2RI L r= ) H s E A 1
AN, [FEE Fu SN IRIFELERE H 520 . G
TR FUBE AL SR 52 B ILAL S N, & BT 7=
B IgE 45 & HE JIMRMR T 60% LA . {HJE, DIZEIFEAL
BREE (S5 EE . AN 2RI T, et D12
JRLBREE 119 IgE 456 68 J1 38, Ui WP ReAk S
B AR R (1 A SUse R = ik, FERFSY
WAL A 2 P A BB E B B 58 432 hE R ROk
PR 22 52 . BAN, X T2 SR RN b
28, ke B R rE A, L RR A A B T
BEATHIAIT, D BT SR sz e
3.5 3D #TENRULEE

3D FTERFZ ARG A T ™ i il i b B, 4 s 1 ol
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TEHF ], DTTHE = 1A 780 . ZE R hh ek, PR
AR AMARE SR L DU B R T8
MFpSE Z EmLREI S22 ™, PRI LR A
O i B B R R AT F TR, 1 R il
AREEA A PR, TR T 3D FTERAY S HE R
{REJED®, Zhou 4608 LI T ESZEVENY . B AR (A ATH
VISR, NS 57 AR P Tl TR ST TR - AR
=), Lot ibAb e, 158 3D FTEREETA R, 45
A, FANERLL Y0 3D FTENA AR A R 3 e
= TUEEARTE PR, 3T EN A Mt ey, 3 AT L, il
AL JRRI AR, EEESN T, Kan 55057
BIFTEZLIE 53 85 45 U RTRT RAFoB b Ak =~ 7E 3D §71
ERJT TN, B 3% BERAL ™ P Fil 80% Jil1)5T
AT EORE MR PY AR LR AT S A0 SRR RE
S R P 280 B R S AR AR AR P . ) A P v AR L
FIRTVES N B gk 3D TR AS, JHTHTEREA R4FR
SEFTEDRS BEAOREA
4 REERZE

R T S A R 25 A, s LT BR AR,
Je ¥ R LA £ R B 245 U N FH I GE iR 2 — o
ZRNT, HAETEEXIEEA L 0 A M LR 2 h]
S R G ATk BT AR S A T
29 TZBRMBE— 2NN . RS AR TE
IR AT LA T Y & a3 eI 1705 1]

a TEWERLAY SN, G547 iR V81955 T 1T, Al Ak 7
e EEFBER LG ARSE L TR IREE . pH AHXR
BESEXT 7 ) 43 ¥ A5 R N B BRAR A 1 5 e 75 T AR
AP E AT . 83 el R e gl G 2 4E R R AE
FiR, TP RAREACI) 7 LIRS T iE LA s N 1/ 8h
JIEFRAEREFNSF AL . BET SR, el R R
PV AT SR 0 E T BERA LR BT, B ARk ke
MBS T o b2l T 3mSR R A2 4=
Pk, PR AR R AL T I N AR AN R B B i sh &)
o HASDFE AR S A S N A, BT R
S HT AT DO RE 4 LAs, [R]ES il AR
FHAL =% (Advanced Glycation End-products, AGEs)
AIAE . XA BEIEHG SR W) i DI RERRE, 14 REAS it
2. AGEs T §B7H7 SR i IR XU, i B i 22 4 3 AT
FILRRE . o B TH 2R AR S B FRUIGE & MK
RN S i U iv B E R AU R e a2 iw s WA 7 e B/ Ry e
Ty RIS sz B EA . AN, fEBUAEAL . PSR
ThREMHUE, TRABTIFONE LA ER 1 BT S P R A
PAEAAE ] BB, SRR SR HAE R B
F5 P K R, FHAEL, B s s . et
FEAT BEHED T BB A DR B S AN 2 77 5 Y
H k.o d.FEEZBAAE S IR L R W] sl & e
RIHETT, A B IER S RIS N O g Ak
{IRAEFENIPE AL AR FF R . G456 N T8 Fe. RESE
SIMTEE R DSE R, A A BR A W L Ak 5 g TR ASE
B, SRy SO SFA AR A o R AR FR . X

R Sl 1 BB BB 1] BERIORS 7 | v SR ER
AP IE . £5 ERTIR, S SO L e TS
HIARAAE T BAT AR, N S AR S
BlE T AR B AT T v . i A TSR B T RE
PR R GV, Kb 2P e R E R BR2Y
KA N VS ], R BUHAE AR AN LA E
AR T o
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