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Abstract

Fish are highly perishable and to prevent or delay their spoilage, it is necessary to use
preservatives during storage. The purpose of this study was to investigate the effect of
the hydro-alcoholic extract of Mentha longifolia as a natural preservative on increasing
the shelf life of rainbow trout fillets stored at 4 £ 1°C. For this purpose, 240 rainbow
trout (Oncorhynchus mykiss) (50.48+0.43 g) were fed for 4 consecutive months in a
randomized design including 4 treatments and 3 replications for each treatment. The
treatments included an experimental base diet (control group) and levels of 1, 2, and 3
o/kg diet for Mentha longifolia extract. At the end of 4 months, rainbow trout fillets
were kept at 4+1 degrees Celsius for 21 days. On the zero, 7th, 14th, and 21st days of
the experiment, the results showed that the yellowness and redness of the fillets are
influenced by the natural color of the hydroalcoholic extract of oregano. The highest
brightness and whiteness were observed in the control group compared to the samples
treated with plant extract (p < 0.05). The highest hardness and elasticity, the lowest
adhesive force and the maximum adhesive force index were observed in fish fillets fed
with 0.2 and 0.3 percent Mentha longifolia. Therefore, the results of the study showed
that the diet containing Mentha longifolia extract can be used as a natural preservative
to increase the shelf life of trout fillets.
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Table 1. Average water quality parameters recorded during the test period

pH EC Saltiness Hardship Ammonia  Dissolved oxygen Temperature
(sm™) (ppt) (mg I") (mg 1) (mg 1) (°C)
72+ 0.22 1202.72 + 46.84 + 0.01 + 22.36 0.05 6.8+ 0.21 13.58 + 0.68
0.61 600.52
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Table 2. Color and whiteness indices related to rainbow trout fillets fed with different percentages of Mentha

longifolia
Sampling /Days Color L A B w
Day 0 Treatment 1 50.03 +2.50°  13.08 +1.10° 26.06 £3.50°  41.82 +1.25"
Treatment 2 51.42 #2.10° 1497 +1.14" 23.43+2.12° 45,08 +2.20°
Treatment 3 50.21+1.21*  12.23+1.18" 24.34+121°  40.72 +1.14°
Treatment 4 51.20 +2.41° 8.11+1.7° 20.32+2.16*  46.48 +2.31°
Day 7 Treatment 1 51.95+2.24°  10.55+1.13° 26.62+2.22°  46.30 +1.12°
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Treatment 2 49.82 +2.14%  10.63+1.43° 27.79+1.25%  44.79 +2.27°
Treatment 3 49.90 +£2.15% 1112+ 1.16° 25.73+1.23°  42.8+1.27°
Treatment 4 51.31+3.23°  8.42+0.43° 20.6 +3.1° 47.84 +2.18°
Day 14 Treatment 1 49.42 +1.26°  8.85+1.27° 27.85+2.26°  42.71+3.19°
Treatment 2 47.93 + 1.54° 8.43+1.2° 22.44 +1.23"  40.39+2.18°
Treatment 3 47.18+254* 10.02+1.19° 223+221° 41.44+1.34°
Treatment 4 4920+1.26° 879+0.16*  20.02+1.70° 43.51+2.67°
Day 21 Treatment 1 4875+1.16° 852+1.33% 28.92+243" 43.62+3.25°
Treatment 2 4728 +3.18°  8.18+1.34° 21.69+225°  42.00+2.33"
Treatment 3 47.15 + 3.1° 8.14+0.28°  23.21+1.41°  41.68 +2.24°
Treatment 4 4966 +2.16° 8.11+129° 20.32+2.22° 43.62+1.28°

Different superscript letters in each column indicate the existence of a significant difference between the averages in
different treatments (p < 0.05).

A4 s il glads s b edda i 0lS K VT U35 Olals ald Cilises >l 53 e yatli —Y s
Table 3. Hardness index in different areas of rainbow trout fillets fed with different percentages of Mentha longifolia

Days Treatments Hardness in the Hardness in the Hardness in the Hardness in the tail
head middle area near middle area near area
the head the tail
Day 0 Treatmentl  539.66 + 12.15° 718.32 £29.38°  1173.22 +280.28° 1274.33 + 210°
Treatment2  840.36 +21.13° 894.21 + 32.34° 2105 + 310.98¢ 2486.41 + 198.32°
Treatment3  700.66 + 14.33" 710.32 +41.33° 1260 + 180.66" 1963 + 190.98°
Treatment4  837.21 +31.21° 562 + 25.32° 1323 + 208.38° 1848 + 260.20°
Day 7 Treatment 1 404 + 24.18° 624.43 £21.17° 703.32 + 23.34° 714 + 169.33°
Treatment 2 610 + 16.52° 621.00 + 27.54° 909.42 + 32.55¢ 843 +110.26¢
Treatment3  656.33 + 31.22¢ 700.00 + 25.32° 955.42 + 28.76° 1192.26 + 308.29¢
Treatment4  607.56 +21.17¢ 590 + 32.44° 465.66 + 23.34° 664.45 + 67.23°
Day 14  Treatment 1 321+ 32.8° 370 + 32.31° 301.62 +21.76° 354 + 45.32°
Treatment2  444.66 +12.33¢ 493 + 23.19° 496 + 32.65" 685.32 + 54.67¢
Treatment3  445.33 +19.18° 449 + 21.54° 493.39 + 33.54° 584 + 43.34°
Treatment4  400.66 + 21.25° 393 + 28.43° 461.27 + 28.45° 650.33 + 34.48°
Day2l  Treatment1 266 + 13.4° 230 + 17.10° 152.23 +19.32° 104.56 + 29.45°
Treatment2  434.66 + 21.15¢ 272 +22.18° 393.18 +31.22° 630 + 23.87¢
Treatment 3 352 + 16.72° 324 +24.33° 378+ 19.17° 523 +19.21°
Treatment 4 216 + 21.5° 274 +19.15% 395 + 23.93" 604.66 + 32.45°

Different superscript letters in each column indicate the existence of a significant difference between the averages in

different treatments (p < 0.05).
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Table 4. Adhesion force in different areas of rainbow trout fillets fed with different percentages of Mentha longifolia

days Treatments  Adhesion force in Adhesion force in Adhesion force in Adhesion force
Sampling the head area the middle area near the middle region in the tail area
the head near the tail
Day 0 Treatment 1 0+0.00* 0+0.00* 0.1+0.03° 0.1 +0.02°
Treatment 2 0 + 0.00° 0.1 +0.00° 0 +0.00° 0.1+0.01°
Treatment 3 0.1 +0.00° 0 + 0.00° 0.1+0.01° 0.2 +£0.02°
Treatment 4 0.1+0.02° 0.1 +0.00° 0.2 +£0.01° 0.2 +0.00°
Day 7 Treatment 1 0.1 +0.00° 0.2 +0.02° 0.2 +0.00% 0.4 +0.02°
Treatment 2 0.2 +0.00° 0.1+0.012 0.2 +0.01° 0.2 +0.00°%
Treatment 3 0.2 +0.00° 0.3+0.01° 0.3+0.01° 0.5 +0.02°
Treatment 4 0.2 +0.00° 0.3 +0.00° 0.2 +0.01° 0.2 +0.00%
Day 14  Treatment1 0.1 +0.00% 0.4 £0.01° 0.3+0.33° 0.4 +0.01°
Treatment 2 0.2 +0.00° 0.3 +0.00° 0.4 +0.00° 0.5 +0.00°
Treatment 3 0.2+0.01° 0.2 +0.00°% 0.5+0.01° 0.5+0.01°
Treatment 4 0.4 +0.00° 0.5 + 0.00¢ 0.5+0.02° 0.7 +0.02°
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Day21  Treatment1 0.5 +0.00° 0.5+0.01° 0.4+0.01% 0.5 + 0.00°
Treatment 2 0.5+0.01° 0.4 +0.01% 0.6 £ 0.00° 0.8 £0.01°
Treatment 3 0.4 +0.00% 0.5+0.01° 0.5 +0.00° 0.5 + 0.00%
Treatment 4 0.4 +0.00? 0.6 £0.01° 0.6 +0.00° 1+0.01°

Different superscript letters in each column indicate the existence of a significant difference between the averages in
different treatments (p < 0.05).
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Table 5. Index of maximum adhesion force in different areas of fish fillets fed with different percentages
of Mentha longifolia

days Treatments Maximum Maximum adhesion ~ Maximum adhesion Maximum
Sampling adhesion force in force in the middle force in the middle adhesion force
the head area area near the head region near the tail in the tail area
Day 0 Treatment 1 5+ 0.0° 5+ 0.0 6 +0.0° 8+1.1%
Treatment 2 4+0.1° 6+0.7% 5+0.1% 6+0.1%
Treatment 3 7+0.0° 8 +0.6° 8 +0.0® 13+0.8°
Treatment 4 6 +0.0° 5+0.0° 10+0.0° 13+0.8°
Day 7 Treatment 1 6 + 0.0° 9+0.8® 7+0.9° 12+18
Treatment 2 8+0.1° 7+0.2° 8+0.9° 10+0.9%
Treatment 3 8+0.1° 10 £ 0.9® 10 +0.9® 13 +1°
Treatment 4 10+0.9° 12+0.7° 12+1° 13+1.9°
Day 14 Treatment 1 9+0.7° 14 +0.9° 10 +0.9° 12 +0.1°
Treatment 2 10 +0.6° 10+0.2% 15+05° 16 +1°
Treatment 3 10+05° 10+0.1% 15+0.8° 14+0.8°
Treatment 4 12+05° 16 +0.0° 16 +0.7° 14 +0.9°
Day 21 Treatment 1 15+0.8° 16 +£0.8° 12 £0.8° 12 £0.9°
Treatment 2 16 +0.4° 15+0.2° 16 +0.6° 19+1°
Treatment 3 16 +0.7° 17 +0.8° 16 +0.5° 18 +1°
Treatment 4 16 +0.8° 18 +0.9° 18+0.7° 17+0.8°

Different superscript letters in each column indicate the existence of a significant difference between the averages in

different treatments (p < 0.05).
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Table 6. Elasticity index in different areas of rainbow trout fillets fed with different percentages of
Mentha longifolia

days Treatments  Elasticity in the head  Elasticity in the Elasticity in the  Elasticity in the tail
Sampling area middle area near the middle area near the area
head tail
Day 0 Treatment 1 0.28 +0.01° 0.29 +0.01° 0.22 +0.99° 0.21+ 0.01°
Treatment 2 0.37 £0.02° 0.36 + 0.00° 0.29 +0.04¢ 0.27 +0.03°
Treatment 3 0.36 +0.01° 0.33+0.01° 0.23 +0.05° 0.18 +0.05°
Treatment 4 0.27 £ 0.03? 0.26 +0.02? 0.15 + 0.04? 0.16 + 0.04?
Day 7 Treatment 1 0.27+0.01° 0.22 +0.03° 0.18 +0.05° 0.17 £0.03°
Treatment 2 0.31 +0.02¢ 0.31+0.03° 0.23 +0.09° 0.24 +0.04°
Treatment 3 0.29 + 0.05° 0.25 +0.05° 0.22 +0.05° 0.17 £0.04°
Treatment 4 0.23 £ 0.03? 0.22 +0.05° 0.13 +0.06° 0.12 +0.02?
Day 14 Treatment 1 0.22+0.01° 0.18 +0.01® 0.13 £0.04° 0.14 +0.03°
Treatment 2 0.26 +0.03° 0.21 +0.03¢ 0.19 +0.04° 0.16 +0.05°
Treatment 3 0.22 +0.05° 0.19 +0.03° 0.20 £ 0.01° 0.16 + 0.04°
Treatment 4 0.17 +0.04? 0.17 +£0.022 0.13 +0.07° 0.10 £+ 0.05°
Day 21 Treatment 1 0.22 +0.04° 0.16 + 0.03? 0.13 £0.03? 0.10 +0.01%
Treatment 2 0.23 £ 0.05° 0.21 +0.04° 0.16 +0.02° 0.16 +0.02°
Treatment 3 0.22 +0.05° 0.18 + 0.05° 0.20 + 0.06° 0.16 +0.03°
Treatment 4 0.17 £ 0.05? 0.15 + 0.04? 0.12 +0.06° 0.10 + 0.04%

Different superscript letters in each column indicate the existence of a significant difference between the averages in
different treatments (p < 0.05).
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