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WILAIWAN  KARBSR! : LIPOXYGENASE-INDUCED LIPID OXIDATION AND VOLATILE
COMPOUNDS FORMATION IN FISH AND SURIMI. THESIS ADVISOR :
ASSOC. PROF. JIRAWAT YONGSAWADIGUL, Ph.D., 97 PP.
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Changes in the lipid oxidation and volatile compounds of various tissues of
tilapia (Oreochromis niloticus) including muscle, gill, and skin during ice storage were
investigated by evaluating peroxide values (PV), lipoxygenase activity (LOX), fatty acid
composition, and volatile substances. LOX activity and PV were detected in gill, skin,
and muscle throughout 9 days of storage, which increased with extended storage time.
The highest LOX was found in gill, whereas the highest PV was found in skin. Fatty acid
composition of all tissues decreased during storage. Oleic acid was predominant
monounsaturated fatty acid (MUFA), whereas linoleic acid (LA) and docosahexaenoic
acid (DHA) were the main polyunsaturated fatty acid (PUFA) in all tissues. Twenty-
seven volatile compounds were identified in muscle, while 45 compounds in gill and
30 compounds in the skin based on headspace solid phase microextraction coupled with
gas chromatography and mass spectrometry (HS-SPME-GC/MS). Principal component
analysis showed gradual changes in the volatile composition with increasing storage
time. 2-Butanone and nonanal in muscle, 6-methyl-2-haptanone and 2-nonenal in gill,
and 1-haptanol, and 1-nonanol in skin showed the potential to be used as freshness
indicators. In addition, hexanal was a potential marker for measuring the degree of lipid
oxidation in all tissues.

LOX potentially contributes to oxidative off-flavor in fish and seafood. LOX
activities of tropical fish used for surimi production, including threadfin bream,
lizardfish, and goatfish were detected in gill, skin, and muscle. The highest LOX activity
was found in the gill of lizardfish (376.56 U/mg protein), whereas the highest LOX in
skin and muscle was found in threadfin bream of 60.67 and 137.04 U/mg protein,
respectively. Threadfin bream showed the highest content of PV. DHA and EPA are the

main PUFA in all tissues of tropical fish. LOX activity of lizardfish surimi processing



decreased from 157.19 U/g in raw material to 57.85 U/g in surimi. Lizardfish surimi
contained a high amount of DHA and EPA, indicating that LOX could partly contribute
to lipid oxidation during surimi production and frozen storage. Lipoxygenase from
lizardfish gill was purified by two successive chromatographic steps of Sephacryl S-200
and DEAE Sepharose, resulting in 3.52% yield and a 22.43-fold increase in purity.
Optimum activity was found at 25 © C and pH 7.5 with pH stability at 6.0 - 8.5. There
was still 80% of enzyme activity remaining at 15 © C, suggesting that the enzyme might
contribute to lipid oxidation during refrigerated storage of lizardfish. The enzyme was
thermally inactivated at 50 ° C. The most preferred substrate was 2.5 mM EPA. The
enzyme was inhibited by 1 mM ethylenediaminetetraacetic acid (EDTA) and activated

by 1 mM Fe?", Na*, and Ca*".
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