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Quality Characteristics of Citron Treated Mackerel Oil
and Fillet during Refrigerated Storage
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Quality characteristics of citron-treated mackerel oil and fillet during refrigerated storage were evaluated. Citron-
treated and non-treated mackerel oil and fillet were estimated by periodical measurements of acid, peroxide,
carbonyl, volatile basic nitrogen, trimethylamine-N, and thiobarbituric acid values. Volatile basic nitrogen and
trimethylamine-N values in mackerel fillet treated with citron for 25 days during refrigerated storage were
significantly lower than those of citron non-treated mackerel fillet, with those of boiled citron water-treat group

significantly decreasing compared to 1 and 2%

citron extract groups.

Acid, peroxide, carbonyl, and

thiobarbituric acid values of citron-treated mackerel oil were significantly lower than those of citron non-treated
mackerel oil throughout storage period. Overall acceptability of salted mackerel fillets treated with boiled citron
water and 1% citron extract was significantly higher than those of control and 2% citron extract. Results
indicate application of citron juice on mackerel surface may be useful to lower rancidity degree and fish odor

during refrigerated storage.

Key words: mackerel, citron, peroxide value, trimethylamine-nitrogen, thiobarbituric acid
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Fig. 1. Changes in VBN content during storage of mackerel oil
for 25 days at 4°C in treatment of citron.

Mean value * standard deviation (n = 5). Significant difference from
the control are p < 0.01 (**) and p < 0.05 (*).
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Fig. 2. Changes in TMA-N content during storage of mackerel
oil for 25 days at 4°C in treatment of citron.

Mean value + standard deviation (n = 5). Significant difference from
the control are p < 0.01 (**) and p < 0.05 (*).
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Fig. 3. Changes in POV content during storage of mackerel oil
for 25 days at 4°C in treatment of citron.

Mean value % standard deviation (n = 5). Significant difference from
the control are p < 0.01 (**) and p < 0.05 (*).
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Fig. 4. Changes in COV content during storage of mackerel oil
for 25 days at 4°C in treatment of citron.

Mean value * standard deviation (n = 5). Significant difference from
the control are p < 0.01 (**) and p < 0.05 (*).
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Fig. 5. Changes in AV content during storage of mackerel oil
stored for 25 days at 4°C in treatment of citron.

Mean value + standard deviation (n = 5). Significant difference from
the control are p < 0.01(**) and p < 0.05(*).
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Fig. 6. Changes in TBA content during storage of mackerel oil
for 25 days at 4°C in treatment of citron.

Mean value + standard deviation (n = 5). Significant difference from
the control are p < 0.01(**) and p < 0.05(*).
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Table 1. Changes in E. Coli form of salted mackerel fillet in 5°C
storage

A B C D
0y 7.0X 10° 1.8X10° 1.4X100  6.0x10°
14 LOXI0Y 40X 10 5.0X10° 22X 10°
2 15X10° 54x10° L7X10°  22x10°
3d 3.0X10° 25X 10° 9.0X 10° 3.9%10°
44 9.0X 10° 32X 10° 6.0X10° 36X10°

. Control.

1% citron extract.
: 2% citron extract.
. Boiled citron water,
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Table 2. Sensory evaluation of salted mackerel fillet
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