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Abstract

One of the factors related to quality deterioration of seafood is lipid oxidation. There are various analytical methods for measuring oxidized lipids,
depending on the progress of oxidation. Their analysis are methods that involve extraction of lipids, such as peroxide value (POV) and carbonyl
value (COV), and methods that directly utilize tissue homogenates, such as the TBA method. The convenient methods have been reported for the
TBA method, and the detection results vary depending on the reaction conditions and other substances in addition to malonaldehyde. In this study,
we analyzed TBA as a detection reagent in combination with acetic acid (weak acid reaction) or TCA-HCI (strong acid reaction), and examined the
relationship with sensory evaluation.

When we measured POV, COV, and two TBA methods using minced sardine meat as a sample, we found a correlation between POV and COV in
the TBA-TCA reaction system. By improving TBA-TCA reaction system, we determined TBARS (2-thiobarbituric acid reactive substances) values
by refrigerating several types of sashimi. In comparison with the sensory evaluation that involves the smell of lipid oxidation, there is no correlation
between the absolute value of TBARS values and the sensory evaluation among fish species, but there is a strong correlation with both changes in
the same sample. In lipid oxidation evaluation using TBA, we believe that it can be an available method for evaluating lipid deterioration because a
homogenate can be used.
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Fig.1. Lipid autoxidation process and its measurement method.
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Table 1. Effect of coexisting substances on TBA reaction"

Aldehydes Condition Red dye yield
Optimal pH Fe** | EDTA (%6)
Malonaldehyde 1~5 - N 100
Alkenal >5 1 1 ~5
Arcadienal 34 1 1 ~30
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Table 2. Each TBA method including reaction mixture composition
and operation

Reagent Shibata Ku.sugi. Mini prep.
(TCA-HCI) | (Acetic acid) | (TBA-TCA)
1.0% KCI1 —Fish homogenate 2.0mL 0.2mL 0.4mL
20% EDTA 1.0mL
8% SDS 0.2mL 0.2mL
0.8% BHT-acetic acid soln. 50pL
20mM BHT - ethanol few drops 0.2mL
DDW or SmM Fe** or SmM EDTA 1.0mL 0.5mL 0.2mL
0.8% TBA soln. 3.0mL 1.5mL 1.5mL
TCA-HCI (2.5%TCA-0.05N HCI) 17.0mL
2 X TCA-HCI (5.0%TCA-0.INHCI) 1.5mL
20% Acetic acid buffer (pH 3.5 1.5mL
‘Water 1.0mL
Total volume 23.0mL 5.0mL 4.0mL
PH of reaction mixture <1 3.5 1.5~1.9
Argon gas replacement 95°C. | gsoc, 60min | 95°C, 30min
Heating time (min) 30min
Chloroform 5.0mL
n-Butanol - pyridine mixture (15:1) SmL
n-Butano 4.0mL
Detection (absorbance) 535nm 532nm 532nm
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Fig. 2. Effect of heating time on two TBA reactions in sardine

homogenate.
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Fig. 3. Effect of reagents on TBA reactions in sardine homogenate.
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Fig. 4. Changes in POV and COV of sardine minced meat during
storage at 4°C.
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Sample: Minced sardine meat A
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Fig. 5. Relationship between TBA value and POV or COV in minced sardine meat (A).
The minced sardine meat was formed into a diameter of 4 cm x 7 mm and stored at 4°C.
The upper and lower figures show POV, COV vs. TBA values determined by Shibata and Kosugi method.
Abbreviation: water (o), EDTA (m), Fe’* (A)
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Fig. 6. Relationship between TBA value and POV or COV in minced sardine meat (B).

The minced sardine meat was formed into a diameter of 4 cm x 3 mm and stored at 4°C
The upper and lower figures show POV, COV vs. TBA values determined by Shibata and Kosugi method.
Abbreviation: water (o), EDTA (m), Fe*" (A)
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c. Amberjack blood meat mince
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Fig. 7. Changes in TBA value and sensory evaluation of each raw fish stored at 4°C.
TBA was measured by Table 2 of the Mini prep method in the presence of EDTA.

(®); Control fraction

(m); No oxygen fraction, enclosed with deoxidizer (oxygen absorber).
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