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Study on the influences of myoglobin on the gel properties of myofibrillar
protein based on intermolecular forces and water migration
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ABSTRACT: Objective To investigate the mechanism by which myoglobin deteriorates the gelation properties of
myofibrillar protein during the processing of unwashed surimi products. Methods The effects of different rinsing
cycles on the gel properties of Hypophthalmichthys molitrix surimi were analyzed to confirm that unwashed surimi

contains a higher level of myoglobin and exhibits poorer gel performance. A myoglobin-myofibrillar protein mixed

Y ks B H: 2026-02-09

EETH: ERHRBFRE W BT H (32272256); 1174 AR E 4 W 15 H (2024010632-JH3/107); iL T4 #H T RHFH AR M55 H
(LJ212410167068)

FE—EE: KIHFQ004—), 5, FEZHF 10 /K4 T.. E-mail: 819826007@qq.com

BIEIEE: (URM(1980—), %, T4, #¥z, FBMFSE 7 a7 dh I 1 5 it &2 e 40 5 T B35 . E-mail: yishumin@163.com



172

B b 22 43 R R D A 4l

system was then constructed. Changes in hydrophobic interactions, hydrogen bonds and ionic bonds between proteins
After 0 h
of reaction with 86 pmol/L myoglobin, hydrophobic interactions, hydrogen bonds and ionic bonds decreased by 14.02%,

were measured, and water distribution was analyzed using low-field nuclear magnetic resonance. Results

19.86% and 23.24%, respectively, and the proportion of immobilized water (7,3) peak area decreased by 3.84%. After 24
h of reaction, the deterioration intensified: all intermolecular forces further decreased compared with those at 0 h, and
the T»; peak area proportion dropped to 87.90%, a decrease of 4.17% compared with the blank control group (0 pmol/L
myoglobin) at the same time point. The gel network changed from dense and uniform to rough and loose, resulting in
significantly reduced water-holding capacity and increased cooking loss. Conclusion Myoglobin interferes with
molecular cross-linking between surimi proteins through steric hindrance, weakens intermolecular forces, disrupts the
gel network structure, and consequently induces water migration and loss. This research has clarified the action path and

influence rule of myoglobin on myofibrillar protein gel network, which can provide theoretical basis for improving the

FH1TE

quality of gel by regulating endogenous heme protein during the processing of unwashed surimi gel.

KEY WORDS: unwashed surimi; myoglobin; myofibrillar protein; intermolecular forces; water migration
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Fig.3 Effects of different washing times on the storage modulus and loss modulus of Hypophthalmichthys molitrix surimi gel
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