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crocea)

LI Xue-peng, WANG Qi, ZHOU Kai, QU Hong-yan, GAO Yan-lei, ZHANG Xiao-lin, LIU Yu, LI Jian-rong
(Research Institute of Food Science, Bohai University, Food Safety Key Lab of Liaoning Province, Jinzhou 121013,
China)

Abstract: In order to investigate the effects of small molecular aldehydes (among secondary lipid oxidation products) on the muscle
structure and structural properties of myofibrillar proteins in large yellow croaker (Pseudosciaena crocea), the fish muscle was treated with
different concentrations (0~10 mmol/L) of acrolein in.an ex vivo oxidation experiment. The results showed that treatment with acrolein could
lead to increased gaps between. myofibers in large yellow croaker. Muscle fiber fracture and fragmentation occurred when the acrolein
concentration reached 10 mmol/L, and the water-holding capacity of the fish muscle decreased when the acrolein concentration was greater than
0.1 mmol/L. The carbony| content, bityrosine content, and surface hydraphobicity of the myofibrillar proteins increased significantly with an
increase in the acrolein concentration above 0.1 mmol/L, whereas the contents of total sulfhydryl groups decreased significantly. Active
sulfhydry | groups were sensitive to-acrolein, and their contents decreased by 40.8% compared with the control a an acrolein concentration of
0.01 mmol/L. The SDS-PAGE results showed that acrolein oxidation could cause conjunction of some protein subunits, which formed
aggregates in the area above 200 ku. In addition, the oxidation caused damage of the gel properties of the myofibrillar proteins, including
decreases in the gel strength, water-holding capacity, and gel whiteness. Allthese results indicate that acrolein can damage the muscle structure
of large yellow croaker and cause oxidation of the my ofibrillar protein, thus damagingthe structure and functional properties of the protein.
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Fig.1 Effects of acrolein oxidation on the muscle tissue
structure of Pseudosciaena crocea (longitudinal section, >40)
VE: a: AREA; b: 01 mM AEMEERAIZ; ¢ 1mM A
EEAL 3228 d: 10mM A HHER AL 48,

A
75 a I
b b bo
= 7ol T
e
Ea
= ad
60
55 )
0 .1 1 1 5 10

(RS L S fmmol L)

2 AHEIAFRT XA S ARK IS
Fig.2 Effect of acrolein oxidationon the water-holding capacity
of Pseudosciaena crocea muscle
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Fig.3 Effect of acrolein oxidation on the carbonyl content of
Pseudosciaena crocea myofibrillar proteins
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Fig.4 Effect of acrolein oxidation on the sulfhydryl group
content in-Pseudosciaena crocea myofibrillar proteins
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Fig.5 Effect of acrolein oxidation on the bityrosine content in

Pseudosciaena crocea myofibrillar-proteins
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Fig.6 Effect of acrolein oxidation on the hydrophobicity of

Pseudosciaena crocea myofibrillar protein surface
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Fig.7 SDS-PAGE patterns of Pseudosciaena crocea myofibrillar
proteins
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Fig.8 Effect of acrolein oxidation on the gel properties of
Pseudosciaena crocea myofibrillar proteins
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