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Article Info ABSTRACT

Article type: Background and Objectives: Today, in aquaculture, tranquilizers are
Full Length Research Paper  ysed to minimize stress during processes such as handling and
transportation. The aim of this study was to evaluate the effects of clove
essential oil on stress reduction in common carp weighing 1.5 + 0.2 g after
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Received: 05.21.2023 one hour of transportation and one week of salinity stress.
Revised: 07.01.2023
Accepted: 07.13.2023 Materials and Methods: For this purpose, 300 common carp fry (with an

average weight of 1.5 £ 0.2 g) at a density of 25 pieces in fish transport
bags were exposed to different concentrations of clove essential oil

éle 0)</V(\al§, rds: ((0 as control), 6, 9 and 12 pl/l) and after one hour of transport, the desired
Common carp, tests were performed to obtain biochemical blood parameters related to
Salinity, stress (glucose, cortisol, total protein, albumin and immunoglobulin);
Transportation then the fry treated with clove tranquilizer were released in two treatments

with salinity of 6 and 12 ppt in groups of 10 and with three replications and
kept for 7 days. After 7 days, the stress parameters (glucose, total protein,
albumin and immunoglobulin) were measured again.

Results: After one hour of transportation, the levels of glucose, cortisol
and total protein in the treatments containing clove essential oil showed a
significant decrease compared to the control group (P<0.05). So that the
lowest levels of glucose and cortisol were observed in the treatment of 12
microliters/liter of clove essential oil (P<0.05). The levels of albumin and
immunoglobulin also did not show a significant difference in the
experimental treatments (P<0.05). After one week of salinity stress, the
levels of glucose showed a significant decrease with increasing levels of
clove essential oil in both salinities of 6 and 12 ppt (P<0.05). The levels of
albumin in the experimental treatments did not show a significant
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difference (P<0.05). Total protein and immunoglobulin showed a
decreasing trend with increasing clove essential oil content in each salinity,
and the total protein and immunoglobulin content in salinity 12 was higher
than in salinity 6 in all clove treatments (P<0.05).

Conclusion: In general, the use of cloves can be used as a sedative and
stress reducer in stressful situations such as transportation and saltiness.
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Table 1. Biochemical indices of blood serum of carp in different treatments containing clove essential oil after
1 hour of transportation.
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VY S 4 S 1 Koo Jals Biochemical indicators
Clove 12 Clove 9 Clove 6 control
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Glucose
4.73 £0.24° 5.77 £0.51° 10.25 + 0.45" 12.83 £ 0.23° o _”5
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Total protein
s o
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1.19 +0.23 1.08 + 0.1° 1.00 +£0.24° 114022 LA S

Immunoglobulin

Lol e 0/ 0 Clzw 23 ,hsbae OBt sk Ol Caisy ey Dol LBy >
Different letters in each row indicate significant differences at the 0.05 level
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Figure 1. Glucose levels (mean + standard deviation) in the blood serum of common carp fry in treatments
with different levels of salinity and clove essential oil.
Unlike letters indicate a significant difference (P<0.05).
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Figure 2. Serum albumin levels (mean + standard deviation) of common carp fry in treatments with different
levels of salinity and clove essential oil.
Unlike letters indicate significant differences (P<0.05).
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Figure 3. Total serum protein content (mean + standard deviation) of common carp fry in treatments with
different levels of salinity and clove essential oil.
Different letters indicate significant differences (P<0.05).

- 3.5

a
b
C C
d d d N s
15
05
T T T T T T T - 0

T
N

T
[EN

() w0 22 £55) (92915 9 g
Immunoglobulin (g/dL)

) 23 © 1 oy 3~ 1 o 1 © 1 o 43
bg hg A3 AT Ag g g 4s
> > > (] > > > ()

32 9 B 9 5 9 S 9 B NI 9 B 9 3
N0 %o %o %"e rop o ro e
- o o O [ [ [ O
2“3 \.jko \2&0 2' . N . N . N !
> +~ 4 (Vo] 4 q 4 - 4

© “© ‘© = S = = —

. n ~ un T un > © © © ] =
- n -0 ~ n - r 8

e gl b 2l les 3 Jgeme 558 Olaboazy 05 p o JSOlne il £ K)o o8 55 gl Ol e —2 IS5
S ol g 5 8
(P<4/40) Adlyn lskine SN 5 gmy Sily il b iy

Figure 4. Immunoglobin levels (mean + standard deviation) in whole blood serum of common carp fry in
treatments with different levels of salinity and clove essential oil.
Different letters indicate significant differences (P<0.05).
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