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Fig 1 Effect of different concentrations of tarragon and ziziphora on the total volatile basic nitrogen (TVB-N) of
rainbow trout fillet during storage at the refrigerator.
Different letters for the same storage day represent significant differences (p < 0.05) according to the Duncan test.
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Table 1 The effect of different concentrations of ziziphora and tarragon essential oils on total viable
counts (CFU/g) of rainbow trout fillet during storage at 4 °C.

Sample Concentration (mg/L) Day 1 Day 5 Day 10 Day 15
Control - 6.1£0.3x10*  6.6+0.3x10°5*  5.5+0.1x107 " nc
500 5.8£0.3x10*C  1.240.1x10°5°  4.940.3x10°A¢ ne
Ziziphora 1000 5.840.2x10*P*  8.6+0.3x10%“  4.2+0.2x10°5¢  9.440.4x10° A
2000 5.740.1x10*P*  6.4+0.1x10%°“®  4.0+0.1x10°B  5.3+0.1x1074°
500 5.9+0.1x10*B*  2.2+0.2x10°8°  5.1+0.1x10°5° nc
Tarragon 1000 5.8£0.2x10%P*  9.6+0.1x10°“  2.5£0.2x107%  8.6+0.3x10°**
2000 5.740.1x10*P*  7.520.1x10*“"  4.1£0.3x10°8"  6.1£0.2x1074°

Values are the mean value of three replications + standard deviation. Different lower case letters within the same
column and different capital letters within the same row represent significant differences (p < 0.05) according to the
Duncan test.

" nc: Not countable.
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Table 2 The effect of different concentrations of ziziphora and tarragon essential oils on psychrotrophic
counts (CFU/g) of rainbow trout fillet during storage at 4 °C.

Sample  Concentration (mg/L) Day 1 Day 5 Day 10 Day 15
Control - 4.4+0.1x10*"*  6.4+0.1x10°“* 2.6+0.2x10"%° nc
500 3.940.1x10* % 1.940.1x10°%  6.240.1x10°8¢  3.7+£0.1x10%4¢
Ziziphora 1000 3.6£0.1x10*%°  1.5£0.2x10°®  7.5+0.3x10°%  6.6+£0.2x107 "¢
2000 3.5£0.2x10*P9  1.240.1x10°"  6.2+0.1x10°4¢  9.3+0.1x10°5¢
500 4.4+0.3%10*P*  22403x10°  7.120.1x10°8  4.3+£0.4x10%4°
Tarragon 1000 3.6£0.2+10*%°  1.6£0.2x10°°  6.6£0.2x105%¢  7.2+0.3x107 A4
2000 3.4+0.1x10*%  1.4+0.1x10°"2  9.320.1x10° B 1.840.4x107A*

Values are the mean value of three replications + standard deviation. Different lower case letters within the same
column and different capital letters within the same row represent significant differences (p < 0.05) according to the
Duncan test.

* nc: Not countable.
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Table 3 The effect of different concentrations of ziziphora and tarragon essential oils on total coliform
counts (CFU/g) of rainbow trout fillet during storage at 4 °C.

Sample  Concentration (mg/L) Day 1 Day 5 Day 10 Day 15
Control - 1.240.3x10°™*  4.6+03x10°“*  3.7£0.2x10*%*  5.5+0.1x10**
500 9.7+0.1x10%  1.240.1x10°%  2.9+0.3x10*5®  4.9+0.1x10**
Ziziphora 1000 9.7+0.3x10%°  8.6£0.3x10°°°  8.4+0.4x10°B  1.2+0.2x10**¢
2000 9.7+0.1x10%°  8.440.1x10*“"  7.3+0.1x10°%°  8.1+0.3x10*®f
500 9.8+0.2x10%°  2.2402x10°®  3.120.1x10*P®  5.1+0.3x10*A®
Tarragon 1000 9.740.1x10%°  9.6+0.1x10**"  9.6+0.3x10°"¢  1.5£0.2x10*
2000 9.6+0.1x10%°  8.5+0.1x10*“"  8.1£0.2x10°**  9.0+0.1x10°"°

Values are the mean value of three replications + standard deviation. Different lower case letters within the same
column and different capital letters within the same row represent significant differences (p < 0.05) according to the

Duncan test.
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Table 4 The effect of different concentrations of ziziphora and tarragon essential oils on Escherichia coli
counts (CFU/g) of rainbow trout fillet during storage at 4 °C.

Sample  Concentration (mg/L) Day 1 Day 5 Day 10 Day 15
Control - 8.0+0.1 P*  102+0.3“" 1.6£0.3x10°%* 4.7+0.2x10* "
500 74032 82402  9.6£0.2x10°5°  8.6+0.3x10°*°
Ziziphora 1000 o> 48+0.1°°  3.5+0.1x10*B"  5.6+0.1x10° A
2000 oPd 474017 2.2+0.1x10°88  4.540.2x10%4¢
500 740.5%%  85+0.1°  1.240.1x10°B*  9.3+0.3x10>A°
Tarragon 1000 54047 76£03°Y  6.6£0.3x10°5¢  2.3+£0.4x10°4¢
2000 obd 4440.1°¢  5.440.1x10%5°  9.4+0.1x10*Af

Values are the mean value of three replications + standard deviation. Different lower case letters within the same
column and different capital letters within the same row represent significant differences (p < 0.05) according to the
Duncan test.
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The inhibitory effect of ziziphora and tarragon essential oils on
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ABSTRACT

ARTICLE INFO

Plant essential oils can prevent the growth of bacteria and
increase the shelf life of food products such as seafood and fish.
In this study, the effect of zizphora and tarragon essential oils at
concentrations of 500, 1000, and 2000 mg/L on microbial
quality and shelf life of rainbow trout fillets stored at 4 °C was
investigated. The results showed that the essential oils of
ziziphora and tarragon were effective in reducing the production
of volatile nitrogen bases and the greatest effect was related to
ziziphora essential oil with a concentration of 2000 mg/L. It was
also observed that the use of ziziphora and tarragon essential
oils reduced the total viable counts, psychrotrophic bacteria,
coliforms, and Escherichia coli bacteria compared to the control
sample, which confirms their antimicrobial properties. It was
concluded that ziziphora essential oil with a concentration of
2000 mg/L was more effective than tarragon essential oil in
controlling the microbial load and delaying the spoilage of
rainbow trout fillet at refrigerator temperature.
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