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Research progress on modification of gel properties from myofibrillar
proteins
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ABSTRACT: Myofibrillar protein (MP) is the main protein that determines the gel quality of meat products. Due to the
continuous growth in market demand, the application prospects of gel products in the food industry are becoming
increasingly broad. However, the MP are unprocess meat products dissatisfy the high gelling requirements of the food
processing industry due to its inherently weak gelling properties. Therefore, it is necessary to improve its gel properties
through a series of modification techniques. This review systematically expounded the mechanism of meat protein gel
formation, and analyzed the synergistic regulation of a-helix unwinding, peptide chain unfolding, intermolecular
hydrophobic interaction and disulfide bond formation on gel network structure caused by different modification

methods. On this basis, from the 4 aspects of physical modification, chemical modification, biological modification and
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combined modification, it summarized the laws of different modification technologies to improve the gel properties by

regulating the structural changes, valence bond modification and aggregation behavior of MP. Among them, the

combined modification focused on 3 types of synergistic mechanisms: physical-physical, physical-chemical and

chemical-biological. The results showed that single modification optimized the specific properties of MP, while

combined modification improved the gel properties of MP more comprehensively through multi-technology

coordination, which was an important direction for the development of gel modification technology in the future. This

paper provides theoretical guidance and technical support for improving the quality of gel meat products.

KEY WORDS: myofibrillar protein; gel properties; mechanisms underly; conformation change; aggregation

behavior
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Table 1 Mechanism of MP modification and gelation
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FARRIT i, {85 P 5 el o PRV T R A9 H AR
B2 WR ST HE R SR, SRR S 5
(14 55 0 G 230 3 72 T LR S R AR T R g TR 3R
FEALFERFR pH . SO a] | 275 8 R SR A T
WIS . OB AR 451k MP 85Hffir & 518 B R 4R,
fe it 2B IE A, S5k 5l AR, 3201 & ARk kS
ERAE Y Bk AR, B S E AN GG, R
R A Y, 51k R A AT R, Bk ST 5 581k
LR R =G, TR 48T . &ad 2B iny
MP TEEERIE BB B P G, RS I 28 FLAR 43 Al B 1
— U2 n S PRI PR AR | BRI T £
FHESR

BRI AT TESE, W R £ T Ak a4
JRHLA MR 2R, EASCE B WHC S5k, %
R R IRE o thAh, WAL I TT 5 e B T B i Rl
Flo Ren SRS TR B A I 1) 2Tk 55 0 PR AL T 26 PR
BRI PR R AR . G5 R, MR S AL S IR
A5 S PE AL S EAR DG, T R SR e 1) TR 42 A )
SR B FURSC H S 8700 ) ARG . A
FRERRHBE BT, DR EMRMLLE, Ui
b SRR AR (4 DI R T 36 3 A QOB s P AR s 2l
fg, LRSS . WHC 5034, BIRTS, 2t
AR AR PRI R AT . DOAE O, X SRR 19 2% A2 Tk
FERRTHA R, AT Ao, HAF MR = 2 5,
LA R R A
3.3 H1Eatt

A= Wy ok v R AR A B RO E BRI VE T, XA
FOREAT R E W . WSS AR SN, AR T R 5 g fE
FHGE DI RERHE o AR Yyt BAT SR R | 22 e
FAFIRA . IRV OISR A, BT N TR L
B R A O R AR AL FE R K A | TR S
FVE ) R T 55
3.3.1 Bk

it 125 7K itk 2 ) P XS 2 11 R A T KR, A R R
BRI E SRR S, K o> F BUREREAR . RiARi N . 2R
P13 7K i DAL 5 B e A 2 i 1) i B e Ak, AT g2
B AR Y . H AT E A 5 T A R e
(transglutaminase, TG)M i fb A9 B 3S e, 1% F B vk /K
il B AIF FE AR 20, il I K i 32 S T A 3 2 4 K i R
(degree of hydrolysis, DH)#(M: MP, {ik DH fig 5 | d Bk i
SR, i MP RS [ S50 R TT, it /K i P 2% iR a0 T i
BERE ) WHC FfB e Y, G 21 S DO 5 2 B £ 1
TR 2R A RE S /K i MP, TR A H JE S A Ak 2 S 30
HLEAM B, L&, fHAE 0.1~50 mmol/L H,0, ik
FAET, PR B T R R AR MP . N TRBES | R R
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BRI TG BEiA AT HE RS AT B, (58 i 5 2 |
WHC ., fiffetat 3 3T DL S B AR 1) = 22 (B 2544 .
SEHGEE IR, Y TG MR A 0.4 %] eSS0 e 1 (B
s B 5.51 £ . WHC #2224 80%). ILAh, TG HHT

AR AR EE F1STg K, H iR 2 1 ST FLaE il SR 4R,

TG WA BN MP BUBERCRERE | #abk | fERERT
R WHC W29, K50 s ss], TE s S180%
BER L), A DA R BLE BRI TG W REA 3G
it 0 BE B BRI, TR a- BB RE SR, p-
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A W e ) B2 4R R ik B B AR B
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P, AE 4% . 6% BRI EERT, BERCTREE . WHC F 1 BE15 3
WEWE, HAARER A SRR, FRCONRE
PR M PR 2 2540, AT 4R AE U 250 MP BEIR 45 AR 22, XAl
TR WA ) T A A A S ot s e e e S 1 B I 4 R
XF MP B R 2548 2 45 R AT I BRIk
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rh R BOK AR R [ E ALK, B TE 2K 0r - T HEIRE M 2%
W B B RN R B Y 2 B A B TR R AR
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o US BEA MR N MRS B 245 4 (insoluble dietary fiber,
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KGM &4t AT fi ik 8 171 o3 S T Mk A 3 B R 4k, el g
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