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ABSTRACT

Dietary phytobiotics and their derivatives of essential oils (Eos) are crucial to intensive systems due to their high content of bioactive
compounds that improve the immunity and health of fish under stressful conditions. A 42-day feeding trial evaluated the effects of
coriander and basil oils on the growth performance, digestibility and antioxidant activities of Nile tilapia (Oreochromis niloticus)
fingerlings. Six experimental groups were designed as: 1) Control: fish fed a basal diet; 2) 5BO: basal diet with 0.5% basil oil; 3)
5CO: basal diet with 0.5% coriander oil; 4) 5BO5CO: diet with 0.5% basil and 0.5% coriander oils; 5) 10CO: basal diet with 1%
coriander oil; 6) 5BO10CO: diet with 0.5% basil and 1% coriander oils. A total of 210 fingerlings with an average initial weight of
(3.35+0.26) were divided into 12 cages (80 L) with a density of 15 fish/ cage and fed 5% of their biomass twice daily with a basal diet
containing 30% crude protein. Results illustrated, that fish fed dietary 0.5 % of coriander oil was the best in growth and physiological
indices. However, growth indicators of fish fed with basil oil alone were the least. Besides, hepatic antioxidants showed that the
group of 5BO5CO had the highest total antioxidant capacity with the lowest malonaldehyde. Additionally, significant improvements
in intestinal tissues, including enhanced villi structure and absorption capabilities. Above all, dietary coriander oil at the treated doses
positively affected the performance and physiological status of fish either blended with basil oil or alone.

Key Words: Basil (Ocimum basilicum), Coriander (Corriandrum sativum), Essential oils, Growth performance, Nile tilapia
(Oreochromis niloticus)

1. INTRODUCTION

Intensive farming systems are considered the best
way to optimally exploit a unit of area and quantities
of available water and the most effective strategy to
increase fish production. Fish competition and
environmental stress related to this intensification
may lower the immune system and encourage
opportunistic pathogens, which would reduce the

survival rate of aquatic animals (Adineh et al., 2021;
Yousefi et al., 2021 and Abdel-Aziz et al., 2021).
Additionally, these unfavorable circumstances
could result in disease outbreaks and significant
mortality rates for cultured species (Bondad-
Reantaso et al., 2012).
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Furthermore, it is well known that tilapia fish raised
at a high stocking rate may show reduced growth,
antioxidant activity, feed utilization, immunological
responses, welfare, and general health status (Negm
et al., 2021, Tammam et al., 2020). Usually used to
treat or prevent infectious diseases, antibiotics and
chemotherapeutics can easily infect people through
the food chain. The use of antibiotics in aquaculture
has lately been outlawed in several nations (Marron
et al., 2013). Therefore, the use of phytobiotics as
accelerators of immunological and physiological
responses was the main focus of nutritional
strategies. Phytobiotics are highly promising for use
in aquaculture systems because they have been
shown to have several beneficial biological effects
on aquatic species, including appetite stimulation
and growth promotion.

Phytobiotics may also be environmentally friendly
substitutes for antibiotics or other synthetic
chemotherapeutics, enhancing defense systems and
disease resistance without negative effects
(Hoseinifar et al., 2019; Thabet et al., 2023 and
Abdel-Aziz et al., 2023).

Essential oils (EOs) are a natural blend of organic
substances with a strong fragrance that are
synthesized by aromatic plants during secondary
metabolism (Carson and Hammer 2011).
Accordingly, incorporating essential oils into the
diet has been regarded as a preventive measure as it
raises zootechnical parameters (Chung et al., 2021).
Essential oils have the potential to replace
antibiotics or growth promoters in animal diets due
to their positive effects on digestion, gut microbial
community, growth performance, and welfare
(Zeng et al., 2022).

The potential use of coriander, or Corriandrum
sativum, as a natural feed additive in aquaculture
has garnered a lot of attention in recent years
(Abascal and Yarnell, 2012). Coriander has the
ability to improve fish health, growth, and overall
well-being due to its abundance of essential
nutrients, bioactive compounds, and antioxidant
properties (Abdou Said et al., 2021).

Coriander also contains a lot of vitamins, including
B-cryptoxanthin, vitamin C, and vitamin A/fB-
carotene, as well as minerals, like calcium, iron,
zinc, magnesium, and potassium.

Furthermore, coriander has shown antibacterial,
antifungal, antiparasitic, and anthelmintic qualities
(Chalechale et al., 2019). Coriander essential oils
(CO) are frequently used for its therapeutic
properties, including antibacterial, antifungal,
antioxidant, anti-inflammatory, and antimicrobial
(Bignami et al., 2013).

According to the International Organization of
Standards (ISO) standard, essential oils for
coriander comprise the following: Geraniol (0.5%-
3.0%), linalool (65.0%-78.0%), a-pinene (3.0%-
7.0%), camphor (4.0%-6.0%), myrcene (0.5%-
1.5%), limonene (2.0%-5.0%), y-terpinene (2.0%-
7.0%), and geranyl acetate (1.0%-3.5%). Linalool is
the primary component, accounting for up to 70%
of certain essential oil samples (Msaada et al.,
2007).

The plant Ocimum basilicum, on the other hand, is
used as an aromatic spice and a source of essential
oil, also it can be used both fresh and dried. Due to
their antibacterial and fungistatic qualities, their
primary ingredients are also utilized as plant
medications (El-Dakar et al., 2008 and Dambolena
etal., 2010). Biochemistry analysis of basil oil (BO)
showed that the major compounds of basil essential
oil were B-linalool (46.67%) and estragole (27.43%)
(Roldan et al., 2010).

Also, Ismail (2006) showed that the primary
terpenes contained include linalool (44.18%),
cineole (13.65%), eugenol (8.59%), caryophyllene
(3.10%), methyl cinnamate (4.26%), and acubebene
(4.97%). Subsequently this study aimed to evaluate
interaction between essential oil of Coriander and
basil on growth performance, antioxidant activates,
and histoligical of liver and intestine of Nile tilapia
Oreochromis niloticus fingerlings.

2. MATERIALS AND METHODS

2.1. Concern of Ethical

Ethical guidelines of animal care were followed,
and the experimental procedures was approved by
Arish University Committee of Research Ethics
(Institutional Review Board, IRB) Egypt.
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2.2. Location of study and experimental protocol

The study was conducted in Aquaculture Unit in
Desert Regions (AUDR), Collage of Aquaculture
and Marine Fisheries, Arish University, North
Saini, Egypt. This study were performed to include
6 experimental groups:- 1-Control: fish fed a basal
diet; 2- 5BO: fish fed the basal diet containing 0.5%
basal oil; 3- 5CO: fish fed the basal diet containing
0.5% coriander oil; 4- 5BO5CO: fish fed dietary
0.5% basil oil and 0.5% of coriander oil; 5- 10CO:
fish fed the basal diet containing 1% Coriander oil
and 6- 5BO10CO: fish fed dietary 0.5% basil oil and
1% of coriander oil.

2.3. Fish and cultured conditions

A total stock of 210 fingerlings Nil tilapia were
reared at AUDR pond with an average Initial weight
of (3.35+0.269) were randomly selected and divided
into 12 Polyethylene cages (80 L) under a
greenhouse housed with dimensions of L 100 cm x
W 40 cmx H 60 cm at a rate of 15 fish/ cage.
Underground water (brackish 5 ppt) was used, and
their temperature was kept at range from 25 to 30
°C. Air stones were used to regulate cage aeration
by 2 HP air blower. A basal diet contained 30%
crude protein was used and the tested oils of
coriander and basil were added sparely according to
the tested doses. Feeding was offered twice daily
for six days weekly and water change rate was 20%
every two days. Every two weeks, fish were
weighted to adjust the feeding rate. Water quality
were continually monitored and kept at the optimum
limit of dissolved oxygen, mg/L and total ammonia
nitrogen, mg/L according to (EPA, 2003). The trial
lasted 42 days after start.

2.4. Biometry of fish

Total weight gain (TWG, g) = Final body weight
(FW)—Initial body weight (IW).

Average daily gain (DG, g) = (Total weight gain
(TWG, g)/days.

Survival rate (SR, %) = (Number of fish at the
end/Number of fish at the beginning of trial period)
x 100.

Feed conversion ratio = Feed intake (g)/fish)/ TWG,

(9).

Specific growth rate (SGR, %/day) = (In FW - In
IW/days) x100.

2.5. Sampling collecting

Immediately after collecting the final biometric data
(day 42), samples of three fish from each tank were
used for antioxidant analysis and investigating the
intestinal histology (n = 12 per treatment). The fish
were removed from the tank and then anaesthetized
with benzocaine hydrochloride (0.1 g/L). Liver and
whole digestive tract samples were aseptically
excised from six fish and immediately immersed in
liquid nitrogen and stored at - 80°C until analyzing
the antioxidant activity and digestive enzymes.
Besides, some specimens of intestine samples were
fixed in 10% formalin (24 h) and subsequently
preserved in 70% alcohol according to standardized
necropsy protocol (Meyers, 2009).

2.6. Hepatic and intestinal analysis

Glutathione  peroxidase (GSH), superoxide
dismutase (SOD), malonaldehyde (MDA) and Total
antioxidant capacity (TAC), Superoxide dismutase
(SOD), Total antioxidant capacity (TAC) were
determined spectrophotometrically using Bio-
diagnostic reagent kits, Dokki, Giza, Egypt
according to (Beutler et al., 1963; Das et al., 2000;
Ohkawa et al., 1979 and Koracevic et al., 2001).
Amylase activity was analyzed by the starch-
hydrolysis method described by (Bernfeld, 1955).
Lipase activity was determined using the method of
(Furne et al., 2005).

2.7. Histomorphology of intestine

The samples were dehydrated in an ethanol series,
then, they clarified in xylene and embedded in
paraffin blocks at 60 -C. Subsequently, sections of
S5um thickness were stained with Harris
hematoxylin and eosin (H&E) and periodic and
reactive Schiff acid then examined under a light
microscope to identify any pathological changes
(Layton, et al., 2019).

2.8. Proximate composition of whole body

A proximate analysis of whole-body fish at the end
of the experiment were determined according to
methods of (AOAC, 2000).
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The moisture was determined by oven drying to
constant weight at 105 oC for 24 h. The crude
protein content of concentrated sulphuric acid-
digested ingredients was determined by Kjeldahl
analysis (nitrogenx6.25) Crude fat was determined
by Soxhlet method using petroleum ether (60-80 -C
boiling point) for 16/ hours. The ash content of fish
samples were determined by igniting a silica
crucible in a muffle furnace at 550 -C for 4 h.

2.9. Statistical procedures

Data were statistically analyzed by using a one-way
analysis of variance (ANOVA test) using SPSS
Statistical Package Program (SPSS) version 23.

Mean of treatments were compared by Duncan
multiple range test when the differences were
significant. Level of significance in all tests was
P<0.05.

3.RESULTS

3.1. Growth, feeding utilization, and survival rate
Results in table 1 showed significant difference (P
<0.05) among the treatments in final weight, weight
gain and average daily gain but specific growth rate,
FCR and survival rate don’t significantly change.
However, fish fed 5BO5CO and 5CO had the
highest performance and best FCR compared to the
other treatments.

Table (1) Body biometric indices of Nile tilapia fed Supplementary diet of basil and coriander oils for 42 days.

Items Groups Sig. PSE*
Control  5BO 5CO 5BO5CO 10CO 5B0O10CO
W, g 3.350 3.350 3.400 3.320 3.325 3.310 0.770 0.015
FW, g 13.05° 12.315°  13.315*®  13.520° 13.00° 12.585° 0.040 0.160
TWG, g 9.70 8.965° 9.915% 10.200? 9.675° 9.275° 0.046 0.140
ADG, g 0.231% 0.2135°  0.2361®  0.2427° 0.2304%® 0.221° 0.050 0.003
SGR, %/days 3.235 3.095 3.245 3.345 3.240 3.175 0.450 0.299
FCR 1.469 1.313 1.334 1.304 1.467 1.377 0.440 0.300
Survival rate%  90.00 100.00 96.00 95.00 90.00 95.00 0.800 1.870

Means with different superscripts letters (a, b, and c,) significantly differ at P <0.05.

3.2. Antioxidant activities and digestive enzymes
Figures of (1, 2) illustrated significant variations in
liver antioxidant activities among the treatments
fish of 5BO5CO, 5BO10CO and 5BO had the
highest levels of GSH and SOD compared with the
other treatments especially control group which
was the lowest. The levels of TAC were
significantly higher in 5BO5CO and 5CO followed
by control in comparison with the other groups
(Fig. 3). On the other hand, 5BO5CO had the
lowest MDA (Fig. 4). Figures 5 and 6 showed
significant differences in concentrations of
intestinal amylase and lipase among the groups.
Fish fed dietary 5BO5CO or 5CO had the highest
levels of these enzymes.

3.3. Intestinal histomorphology

The histological analysis revealed distinct effects
of dietary supplements on intestinal structure
between the six groups. The control group (C)
displayed normal mucosal organization with goblet

cells and immune cells in the lamina propria
(Figure 7 A & 7A). Group (5B0), supplemented
with basil oil (5 g/kg), exhibited histopathological
changes, including villus atrophy and apoptosis in
epithelial cells (Figure 7B &7B’). Group (5CO)
showed severe intestinal damage, with absent or
significantly damaged villi (Figure 7C). In
contrast, group (5BO+5CO), supplemented with
both basil and coriander oils (5 g/kg each),
demonstrated enhanced intestinal  structure,
elongation of villi, and improved absorption and
growth (Figure 7D).

Group (10CO) showed adverse effects, including
vacuolized, rounded villi and increased mucosal
thickness (Figure 7E).

Finally, group (5BO+10CO) exhibited typical
mucosal organization, elongated villi, and
improved absorption and growth performance
(Figure 7F).
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Fig. 3: MDA (nmol/g liver)
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Figures (1, 2, 3 and 4): liver concentration of GSH (P-value: 0.009), SOD (P-value =0.007), MAD (P-value=0.123) and
TAC (P-value=0.00) in Nile tilapia fed Supplementary diet of basil and coriander oils for 42 days.
Means followed by standard error bars with different superscripts (a, b, and c,) significantly differ at P < 0.05.

200 Fig. 5: Amylase (U/g intestine) 16 Fig. 6: Lipase (U/g intestine)
a
14 -|- a
150 b 12
c ab
T 10
8 b I
100 b b
6
50 4
2
0 0
Control 5B 5C0 5BO5CO 10CO 5B0O10CO Control 5BO 5C0 5BO5CO 10CO 5BO10CO

Figures (5 and 6): intestinal concentration of amylase (P-value: 0.045), lipase (P-value =0.008) in Nile tilapia fed
Supplementary diet of basil and coriander oils for 42 days.
Means followed by standard error bars with different superscripts (a, b, and c,) significantly differ at 2 < 0.05.
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Figure 7: micrograph of histological sections for Oreochromis niloticus intestine. (7A &7A/) shows the control
group (C) displayed normal mucosal organization with goblet cells and immune cells in the lamina propria. (7B
&7B/) shows Group 5BO, exhibited histopathological changes, including villus atrophy and apoptosis in
epithelial cells. (7C) shows Group 5CO, severe intestinal damage, with absent or significantly damaged villi.
(7D) shows group 5BO+5CO, demonstrated enhanced intestinal structure, elongation of villi, and improved
absorption and growth. (7E) shows adverse effects, including vacuolized, rounded villi and increased mucosal
thickness in group (L0CO). (1F) exhibited typical mucosal organization, elongated villi, and improved absorption
and growth performance of group (5BO+10CO).

Abbr: B. V= Blood Vessels, En. C= Entrocytes, M. L= Muscular lamina, M. atr = Muscular atrophy, V= Villi,
V. atr = Villi atrophy. Scale bar = (1A/ &1B/ =200 um) and (1A, 1B, 1C, 1D, 1E & 1F = 400um).

3.4. Whole body composition with the different treatments. Fish fed dietary
Fish body composition at the end of the trial was coriander oil with or without basil oil had the
presented in table 2. Body content from moisture, highest content of protein especially 5BO5CO and
protein, lipid and ash were significantly differed 10CO which had the lowest lipid content.
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Table (2): Body composition of Nile tilapia fed a supplementary diet of basil and coriander oils for 42 days

(DM basis).
Items Groups Sig. PSE*
Control  5BO 5CO 5BO5CO 10CO 5B0O10CO
Moisture, % 72.120 73.425 71.840 72.220 71.250 71.730 0.106 0.21
Protein, % 69.797%  68.055°  69.509*  70.677? 71.4342 68.769° 0.002 0.43
Lipid, % 18.492° 19.7442 19.591° 17.163° 16.970° 19.5812 0.000 0.35
Ash, % 11.710°  12.200°  10.900°  12.160° 11.595° 11.650° 0.003 0.13
Means with different superscripts letters (a, b, and c,) significantly differ at P < 0.05.
4. DISCUSSION powder, and extract). Additionally, a variety of

A number of studies confirmed that phytobiotic and
their derivatives are important for aquatic animals
as immunostimulatory, growth promoters, and
appetite enhancers (Copatti et al., 2022, EI-Dakar et
al., 2023 and Fadel et al., 2024).

As natural immunostimulants and antioxidants,
essential oils (EOs) have gained specific interest.
Moreover, volatile oils enhance palatability regulate
appetite and increase reproduction of fish (de
Oliveira et al., 2020). In addition to promoting the
beneficial bacteria that are important in food
digestion mediated by the secretion of digestive
enzymes, EOs have a strong antibacterial effect on
pathogenic bacteria by reducing their activity and
destroying their cell walls (Abdelkhalek et al.,
2020). They also improve local intestinal immunity
(Alagawany et al., 2021).

Interestingly, EOs enhance the permeability of
intestinal barriers and increase intestinal nutrient
absorption. Also, the gut secretions stimulating
effect of EOs allows the microbiota to modulate and
improve digestion and absorption of nutrients. This
stimulation may provide a greater array of amino
acids for protein synthesis and thus increase body
protein content (Freccia et al. 2014). Therefore, the
effects of EOs on the gut bacterial population also
may be indirect, in contrast to the effects observed
when using conventional antibiotics as growth
promoters, where the mechanisms are mainly
related to the activity directly on the bacteria (Yang
et al.,2015). However, the type of herb and its active
ingredient content, as well as the component of the
plant used (leaves, stems, or seeds), all affect how
EOs acting, the dosage as well as the form (oils,

factors, including species, raising settings, nutrition
requirement, and feed ingredients in their basal
diets, influence how the animals react to using the
dietary photobiotic.

Our study showed that dietary basil oil at 5 g/kg did
not give positive effects on fish performance on the
contrast, several studies confirmed that basil in
other forms (extract or powder) had a positive effect
on fish performance (El-Dakar et al., 2008;
Noorbakhsh et al., 2024).

Also, this study showed that increasing dietary
coriander oil intake from 0.5-1% led to decreased
fish growth regardless of adding basil oil. This may
be due to the use of EOs or interactions of EOs in
the animal intestine tract. Also, some bioactive
compounds in oils are usually sensitive to acidity
and digestive enzymes during passage through the
gastric tract (Zhang et al., 2017) depending on the
EO compound and its dose, the degradation and
absorption may occur in different sites of the
digestive tract, suggesting that each molecule may
have a specific place to act. Furthermore, The EO
compounds could be absorbed in the upper digestive
tract and metabolized before reaching their
optimum site of action. Thus, they would be
ineffective and may be necessary to protect the EOs
from gastric absorption (Thapa et al. 2015 and
Zhang et al., 2017). As with rainbow trout
(Oncorhynchus mykiss), Navarrete et al. (2010)
assessed the impact of dietary Thymus vulgaris EO
on the bacterial makeup of the fish and found that it
doesn’t affect the microbiota of the gastrointestinal
tract.

Mediterranean Aquaculture Journal 2024 11 (2):1-14
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According to their findings, the amount of T.
vulgaris oils needed to inhibit the bacterial pathogen
was greater than that used in the in vivo study, which
could account for the host's insufficient benefit.
Furthermore, those authors proposed that
encapsulating the Eos might be a viable substitute
for reaching the fish's intestinal with active EOs.
The concentrations of Eos used (lower than the
concentrations needed to inhibit bacterial
populations) may be partially responsible for the
potential lack of in vivo effects on the gut bacterial
composition of fish; however, this could also be
related to the instability of the EOs and their
interactions with the host, food ingredients, and
environmental factors (Helmy et al., 2023).

On the other side, our results don’t agree with
(Abdel-Tawwab et al., 2021) they reported that
Indian shrimp fed on diets supplemented with BO
performed better in terms of growth and feed
utilization than the control group, and the optimum
growth was observed at levels of 2.5-5.0 g BO/kg
diet. The dietary addition of O. basilicum essential
oil for 45 days improved growth performance and
increased hematological variables and intestinal
enzyme activity in Nile tilapia (de Freitas Souza et
al., 2019). In this study, dietary blend oils of
coriander and basil at doses of 5 g/kg of each or
dietary coriander oil at 5g/kg alone had the best
effect on growth indices.

Coriander supplementation at this dose may
improve digestive enzyme activity in fish, leading
to better nutrient utilization and absorption. Also,
coriander oil had more the availability of their
bioactive compounds, such as phenols and
flavonoids in coriander, may contribute to improve
the feeding utilization in fish. Where, bioactive
compounds of essential oils can promote the greater
secretion of proteolytic digestive enzymes, causing
better use of nutrients and a growth-promoting
effect (Morante et al., 2021).

Therefore, in our study, it is possible to correlate the
results of weight gain with intestinal amylase and
lipase. From an integrative view, the greatest
advantage in terms of gut absorption and growth
promotion resulted in the fish fed 5BO5CO and
5CO. Increased intestinal lipase activity improves
lipid digestibility (de Freitas Souza et al., 2019).

Moreover, the most efficient of carbohydrate
digestion in fish as a result of increases intestinal
amylase levels (do Carmo Gominho-Rosa et al.,
2015). Additionally, coriander oil may contribute to
reducing the impact of anti-nutritional factors in fish
feed, such as phytates and tannins, which can
interfere with nutrient absorption as reported by
(Gherescu and Grozea, 2023).

Also, Ashry et al. (2024) showed coriander is a rich
source of essential nutrients, including vitamins (A,
C, and K), minerals (calcium, potassium, and
magnesium), and dietary fiber.

In the same manner, Das et al., (2023) concluded
that, coriander essential oil can be used for better
growth performance, intestinal nutrient absorption
and antioxidant activity. The antioxidant activity is
mediated by the reductive structure of the
compound, which contains aromatic rings, phenolic
compounds, and a high concentration of hydroxyl
groups (Dawood et al., 2022).

SOD and GSH are important enzymes involved in
enzymatic mechanisms to alleviate oxidative stress
in fish (Hoseini et al., 2021). These enzymes could
act to maintain normal redox homeostasis and
improve the reactive oxygen species (ROS)
imbalance in biological systems (Abdel-Daim et al.,
2019). SOD and GSH activities in the present study
were highly elevated in groups of 5BO5CO, 5BO,
and 5CO. This result was in agreement with (El-
Ashram et al., 2017), they are suggesting that BO
has an antioxidant activity due to its high content of
phenolic compounds, which are probably
responsible for the powerful antioxidant activity
observed. In this regard, Mohamed et al. (2021)
found that O. basilicum oil was predominantly
composed of methyl chavicol (51.9%) followed by
linalool (20.0%), which showed higher total
antioxidant activity.

In the same trend, this result was in agreement with
studies have found that coriander supplementation
can increase the activity of SOD and decrease MDA
in fish fed 5BO5CO, leading to a more robust
immune response against pathogens (Das et al.,
2023).
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In the present study, the increase of CP with
decreasing fat content in the bodies of fish fed with
10CO followed by 5BO5CO is in harmony with the
positive effects of this level on the growth. These
positive effects may be reflected in the important
role of the caraway essential oil or its bioactive
compounds in the synthesis of protein in the body
of fish by improving the metabolic of fat and energy
production.

In this context, Lin et al. (2006) discovered that for
white shrimp, Litopenaeus vannamei, the apparent
digestibility coefficients of lipids rose in tandem
with the amounts of dietary traditional Chinese
medicines.

On the other hand, there were no appreciable
changes in the amounts of ash, moisture, crude
protein, or total lipids. Similar to the findings of
Abdel-Latif et al. (2020), they observed no notable
changes in the whole-body protein, lipid, and ash
contents of common carp fed diets supplemented
with essential oil of oregano (Origanum vulgare L.).
High concentrations of bioactive substances in
essential oils can generally result in certain
distributions in the body's metabolism process that
have a negative impact on the treated fish's muscle
composition (Mehrim et al., 2024).

Besides, increases in intestinal villi length improve
the digestive tract's absorptive surface area and
plays a critical role in nutritional digestion and
absorption (Munglue et al., 2019). Our results
showed that fish-fed blend oils of coriander and
basil had the best histomorphology in the intestine
especially the group of 5BO+5CO.

Several studies affirmed the positive effects of
dietary essential oil as Ozel et al. (2022) showed that
different doses (50, 100, 200, and 400 mg kg?) of
oregano EO had a positiveeffects or no effect on the
intestinal histomorphology of Black Sea trout.
Also, Abd EI-Naby et al. (2019) offering dietary
thymol to fingerling Nile tilapia, which revaled a
considerable increase in the length of the intestinal
villi fish's. The intestinal morphology of young
yellowtail tetras (Astyanax altiparanae) improved
linearly when fed diet containing oregano oil for 90
days, according to (Ferreira et al., 2016).

On the contrary, Carneiro et al. (2021) found that
intestinal histomorphometry was not affected by
oregano oil. Moreover, Valladéo et al. (2019) who
found that feeding dietary thyme (Thymus vulgaris)
essential oil not significantly effect on the intestinal
villi length of Nile tilapia. Generally, the positive
effect of dietary Eos on physiological characteristics
may differently according different factors such as
fish species, type of essential oils, composition
levels, and trial durations as reported by (Ozel et al.,
2022).

5. CONCLUSION

According to the study's findings, adding a blend of
coriander and basil essential oils to tilapia diets as 5
g of each/ kg diet improved all biological and
physiological indices compared to the control group
or using coriander oil or basil oil alone.

The combination of basil and coriander oils
demonstrated a synergistic effect, mitigating the
adverse impacts observed with basil oil alone, such
as villus atrophy and epithelial cell apoptosis, while
promoting enhanced intestinal structure, villus
elongation, and improved nutrient absorption and
growth. This suggests that coriander oil may
counteract the negative effects of high-dose basil
oil, potentially through complementary antioxidant,
anti-inflammatory, and protective mechanisms.
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