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1. Introduction
Aquaculture, which involves farming aquatic animals 

and plants, remains the dominant method of producing 
aquatic food in Asia and worldwide, as stated by the FAO 
in 2019. Currently, more than 91% of global aquaculture 
production takes place in Asia, amounting to 102.9 million 
tonnes in 2017. These days,  capture fisheries have been 
overtaken by the total global aquaculture production by 
over 18.32 million tonnes. Over 95% of global aquacul-
ture production occurs in developing countries, in contrast 
to most terrestrial agricultural systems, where production 
is concentrated in developed countries [1, 2].

Several herbal plants are utilized as food additives and 
supplements in fish feed. Fish require a diet rich in vita-
mins, minerals, and other nutrients, many of which can 
be found in these plants. Spirulina, garlic, turmeric, gin-
ger, aloe vera, and many others are all examples of com-
mon therapeutic plants. Thyme, moringa, and sumac are 
a few others. In aquaculture, medicinal herbs or phytoge-
nics have been recognized as safe and effective supple-

ments that play various roles [3, 4]. Extensive research has 
shown that medicinal herbs have the potential to replace 
antibiotics, providing an environmentally friendly ap-
proach to organic aquaculture. The effectiveness of medi-
cinal herbs can be attributed to their rich content of active 
components, including tannins, phenolics, saponins, alka-
loids, glycosides, flavonoids, terpenoids, and steroids [5]. 
Their valuable properties, which have gained researchers 
and farmers' attention, have been recognized as antibac-
terial agents, growth promoters, immunostimulants, and 
antioxidants [6]. 

Fish circulatory system and general health can be im-
proved by supplementing feed additives which are rich in 
many nutrients that boost fish blood. Feeds and herbs, in-
cluding spirulina, garlic, beetroot, aloe vera, and turmeric, 
have improved fish blood quality [7]. Various medicinal 
plant species and forms have been researched and recom-
mended for aquaculture. For example, coriander (Corian-
drum sativum L.), an herbal plant belonging to the Apia-
ceae family, is able to grow in multiple regions worldwide 
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[8]. The most important components of coriander include 
essential oils and fatty oils, particularly Petroselinum acid, 
palmitic acid, oleic acid, and linoleic acid, [9]. Corian-
der, similar to other green vegetables, is a good source 
of, fiber, iron, minerals, and vitamins, especially vitamin 
A/β-carotene and vitamin C [10]. In terms of functionality, 
coriander seeds have demonstrated significant growth-pro-
moting, antibacterial, immune-boosting, and antioxidative 
properties in various fish species, such as Catla (Catla cat-
la) [11], beluga (Huso huso) [12], Nile tilapia (Oreochro-
mis niloticus L.) [13], and rainbow trout (Oncorhynchus 
mykiss) [14]. However, limited data exists on coriander 
seed powder in fish diets, especially for common carp. As 
a result, this study was conducted to examine the 84-day 
effect of coriander seed powder on hematology, serum bio-
chemical indices, growth performance, body composition, 
and feed utilization in common carp fingerlings.

2. Materials and Methods
2.1. Preparation of coriander seed powder (CSP) and 
diet  

Coriander seeds were bought from a village around 
Duhok City, Iraq. The seeds were kept in plastic bags and 
moved to the laboratory. After being washed with distil-
led water, they were dried in a hot air oven at 60°C for 4 
days. An electric grinder was used to grind the dried seeds 
into a fine powder, which was then sifted through a house-

hold sifter. The coriander seed powder (CSP) was kept in 
a plastic bag at room temperature until use. 

Three experimental and one control diets were for-
mulated using ingredients, as shown in Table 1. The diet 
contained 32% crude protein and 7% crude lipid. The basal 
formulations were then mixed with CSP as the inclusion of 
(control 0 CSP), (10 g/kg, 1%CSP), (20 g/kg, 2%CSP), 
(40 g/kg, 40%CSP). All ingredients were homogenized, 
mixed in a commercial food mixer, and added with hot 
water and oil to produce a stiff dough. Diet pellets were 
extruded using a cold press extruder (SUNRRY, model: 
SYMM12, China) with a 2-mm aperture die, air-dried at 
room temperature, and each diet was separately stored in a 
plastic pack until use.

2.2. Fish Husbandry
Common carp (Cyprinus carpio L.) fingerlings were 

attained from a private fish hatchery. The fish were trans-
ferred to a closed system in Erbil Kurdistan Region, Iraq. 
The experiment was performed in a closed system at an 
aquaculture unit, Grdarasha station, College of Agriculture 
Engineering Sciences, Salahaddin University, Erbil, Kur-
distan Region, Iraq. The fish were stocked into 12 fiber-
glass tanks (200 L). The fish were acclimated to the closed 
system for 2 weeks and fed commercial diets (32% protein 
and 7% lipid). Each tank was supplied with flow-through 
aeration provided by an electrical aerator (ROYAL, Sub-

Table1. Formulation of experimental diets and proximate analysis of diets and coriander seed powder.

Basic diet Experimental diets
Ingredients
Soybean meal (g) a 570 570 570 570
Corn (g) b 130 130 130 130
Fishmeal (g) c 100 100 100 100
Soya oil (g) d 45 45 45 45
Wheat flour (g) e 100 90 80 60
Wheat bran (g) f 10 10 10 10
PREMIX (g) g 45 45 45 45
Coriander seed powder (CSP) (g) h 0 10 20 40
Feed Ratio formulation (g) 1000 1000 1000 1000
Proximate analysis                  

CSP 
Dry matter % 95.08 93.64 93.55 93.61 93.69
Crude protein % 15.41 30.27 30.10 30.00 29.97
Crude lipid % 13.18 6.91 6.68 5.90 5.62
Crude fiber % 30.56 2.81 3.41 3.46 3.59
Crude ash % 3.17 6.91 6.78 6.92 6.79
Metabolic Energy (kcal/kg) 2765 3286 3252 3208 3197

ᵃ Soybean was obtained from Kosar Local Company and originally sourced in BAF in Turkey and consists of (Dry mater=89%, MEn=2,230 kcal/
kg, protein=44%, crude lipid=0.8%, crude fiber=7%, total phosphorus=0.65%). ᵇ Corn: (Dry matter=92%, MEn=1,525 kcal/kg, protein=19.2%, 
crude lipid=2.1%, crude fiber=14.4%, total phosphorus=0.65%). ͨ Fish meal: (Dry matter =0%, protein=65%). d Soya oil. e Wheat flour: (Dry 
matter=87%, MEn=2,900 kcal/kg, protein=14.1%, crude lipid=2.5%, crude fiber=3%, total phosphorus=0.37%). f Wheat bran: (Dry matter=89%, 
MEn=1,300 kcal/kg, protein=15.7%, crude lipid=3% crude fiber=11%, total phosphorus=1.15%). g Vitamin Premix sourced in Kosar Company 
and originally sourced in BAF in Turkey and consists of Vitamin D3 (300,000 IU/kg), Vitamin A (200,0000 IU/kg), Vitamin K3 (1,600 mg/
kg), Vitamin E (40,000 mg/kg), Vitamin C (150,000 mg/kg), Vitamin B6 (2,000 mg/kg), Vitamin B2 (3,000 mg/kg), Vitamin B1 (2,000 mg/kg), 
Pantothenic acid B5 (20,000 mg/kg), Niacin B3 (8,000 mg/kg), Folic acid (800 mg/kg), Cholin (45,000 mg/kg), Biotin (2,000 mg/kg). Mineral 
Premix consists of 1-trace minerals consisting of selenium (60 mg/kg), manganese (3,000 mg/kg), Cobalt (20 mg/kg), Iodine (200 mg/kg), Zinc 
(6,000 mg/kg), Copper (30,000 mg/kg)2- calcium carbonate 41% 3- salt 1g/kg limestone 14g/kg. ͪ  Coriander seed powder: bought from a village 
in Duhok, Kurdistan Region, Iraq
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Laboratory Department in Erbil, Kurdistan Region, Iraq.

2.5. Hematological and biochemical parameters
Fish underwent a 24-hour starvation period before sam-

pling at the end of the experiment. Three common carp fin-
gerlings from each tank (nine per treatment) were random-
ly selected and anesthetized with clove powder (200 ppm). 
Blood samples were collected from the caudal vein using a 
sterile 3ml hypodermic syringe. The blood sample was di-
vided, with one portion transferred to a heparinized vial to 
evaluate its hematology, and the other portion placed into 
vials (without heparin) and allowed to clot. All samples 
were carefully transferred into a Vacuette k3EDTA contai-
ner placed on ice. Serum biochemistry analysis involved 
separating the serum by centrifuging the blood samples at 
3,000 rpm for 5 min. The collected blood samples were 
examined for various parameters, including leukocyte 
count (differential white blood cell [WBC]), erythrocyte 
parameters consisting of hemoglobin (HGB), red blood 
cell count (RBC), mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MCH), mean corpuscular hemo-
globin concentration (MCHC), and hematocrit (HCT). 
These parameters were measured using an automatic 
hematology analyzer BC-2800 (Fish Laboratory, Depart-
ment of Fish Resources and Aquatic Animals, College of 
Agricultural Engineering Sciences, Salahaddin University, 
Erbil Kurdistan Region, Iraq). The following serum bio-
chemical indices were measured: globulin (Glob), serum 
total protein (TP), cholesterol (CHO), albumin (ALB), 
triglycerides (TG), low-density lipoprotein (LDL), very 
low-density lipoprotein (VLDL), high-density lipoprotein 
(HDL), and lipase and amylase enzymes.

2.6. Statistical analysis
All data were tested for normality and homogeneity of 

variance using the Shapiro-Wilk test. The data obtained in 
the trial were analyzed in SPSS26 software using a one-
way ANOVA test. Therefore, means and stander devia-
tion were calculated. Duncan's test was used to determine 
significant differences at 0.05 levels among the various 
parameters.

3. Results
3.1. Growth performance 

The feed utilization, growth performance, and survival 
rate of common carp fed with CSP dietary are presented 
in Table 2. A significant improvement was observed in 
the final body weight (FBW), weight gain (WG), SGR, 

mersible water pump, QDX1.5-32-0.75F, China). All tanks 
were cleaned twice a week and a siphoning method was 
applied to remove the remaining uneaten food and faeces 
from the system. The number of 144 healthy fish were dis-
tributed into the fiberglass tanks in a random manner (12 
fish, with the baseline weight of 25.24±0.05 g). Each diet 
was fed to a triplicate tank. Common carp fingerlings were 
fed on one of the experimental diets twice a day at a rate of 
3% of live body weight for six days a week. Fish biomass 
was weighted weekly and the daily feeding of each expe-
rimental group was adjusted weekly. In order to maintain 
the water quality during the experimental period, water 
physiochemical parameters were measured daily as fol-
lows: Dissolved oxygen: 7.06±1.09 mg L-1, temperature: 
22.59±1.66°C and pH: 8.13±0.35.

2.3. Growth performance and feed utilization 
At the end of the feeding trial, the growth and feed uti-

lization were calculated by total feed intake (TFI), specific 
growth rate (SGR %), weight gain (WG), feed conversion 
efficiency (FCE), feed conversion ratio (FCR), protein in-
take (PI), protein efficiency ratio (PER), and survival rate 
(SR). Calculations were conducted as follows: 

WG (g/fish) = FBW-IBW; 
SGR% = [ln FBW−ln IBW]/t×100, where FBW is final 

body weight (g); IBW is initial body weight (g); ln = natu-
ral logarithmic; t = time in days. 

FCR = TFI/WG, where TFI is total feed intake (g); 
FCE = 100 [Live WG (g)/TFI (g); 
PER =WG/PI (g);
 SR = 100% (final number of fish)/(initial number of 

fish). 

2.4. Proximate composition analysis 
Analyses for test diets and fish samples (nine fish per 

treatment) were performed according to AOAC (2010) 
standard methods. All samples were analyzed in triplicate. 
The material was dried in a fan-assisted oven at 105°C 
until constant weight was reached; following that, mois-
ture content was determined. Crude protein (N×6.25) was 
performed by the automated Kjeldhal method after acid 
digestion (Kjeldahltherm microsystem 40, C. Gerhardt 
GmbH, KG, Germany). By using petroleum ether (1356, 
Parr Instrument Company, IL, USA), a soxhlet gravime-
tric method was employed to determine lipid content. 
The assessment of ash level in the samples was achieved 
through incineration in a muffle furnace at 550°C for 24 h. 
All analyses were conducted at the Barash Feed Company 

Parameters Control CSP 1% CSP 2%  CSP 4%
IBW 25.16±0.9        25.29±0.8          25.17±0.8        25.30±0.8        
FBW 46.06±0.5c 54.9±1.6a 49.8±0.5b 49.6±0.3b

WG 21.00±0.4c 29.6±1.5a 24.6±0.6b 24.2±0.3b

SGR 0.72±0.01c 0.92±0.3a 0.81±0.02b 0.80±0.01b

TFI 883.20±9.8b 943.80±7.7a 890.64±5.7b 898.62±13.1b

FCR 3.51±0.03 a 2.8±0.04c 3.02±0.07b 3.1±0.03b

FCE 28.53±0.27c 35.57±0.52a 33.12±0.72b 32.35±0.34b

PI 267.3±3.0 b 284.1±2.3a 267.2±1.7 b 269.3±3.9 b

PER 0.94±0.01c 1.18±0.02a 1.10±0.02b 1.08±0.01b

Table 2. Growth performance and feed utilization of common carp (Cyprinus carpio L.) fingerlings fed with a control diet or a supplemented diet 
of coriander seed powder (CSP) for 12 weeks.

Data in the same row with different subscripts are significantly different (P≤0.05). Data are presented as mean ± SE.
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and PER (P<0.05) in common carp fed with 1%, 2%, and 
4%CSP compared to the control. The best FBW, WG, 
SGR, and PER were recorded in the carp fed with 1%CSP-
supplemented diets. The TFI and PI gradually increased in 
carp fed on CSP dietary, and significant differences were 
only detected in 1%CSP-fed carp. The FCR was signifi-
cantly better (P<0.05) in fish receiving diets supplemented 
with CSP, in comparison to the control. The best FCR 
was noticed in the 1%CSP-fed fish. The survival rate was 
100% in C. carpio during the whole experimental period 
(P<0.05).

3.2. Proximate composition of fish 
Table 3 tabulated the information related to the proxi-

mate composition of whole-body fish. The diets supple-
mented with 1% and 4%CSP significantly increased crude 
protein content (P<0.05) in comparison to the control and 
2%CSP groups. A significant increase was observed in 
crude lipid content (P<0.05) in the 2%CSP-fed fish com-
pared to their counterparts in the 1%CSP groups. Howe-
ver, the ash, moisture, and energy content were not signifi-
cantly affected by CSP-supplemented diets (P<0.05).

3.3. Hematological parameters 
Blood indices of the fish fed with dietary supplemented 

with CSP are tabulated in Table 4. Fish on a CSP-supple-
mented diet exhibited significantly lower WBC count and 
MCHC values than the control-fed fish (P<0.05). The fish 
fed with dietary treatments achieved significantly higher 
HCT compared to the control fish. The HGB levels of fish 
in the 2% and 4%CSP fed groups significantly rose when 
compared to the control group. Only the 1%CSP-supple-
mented diets showed a significantly higher RBC count 
(P<0.05) compared to the control group. However, MCH 
decreased significantly in 1%CSP dietary treatment and 
increased significantly in 2% and 4%CSP dietary treat-
ments compared to the control diet (P<0.05). The MCV 
was significantly higher (P<0.05) in the fish fed with 
4%CSP dietary treatment than in the fish fed with control 
and other dietary treatments.

3.4. Biochemical parameters
Serum biochemical indices of common carp fed with 

experimental diets are presented in Table 5. The TP, Glob, 
and ALB increased significantly (P<0.05) with an increase 
in the level of CSP-supplemented diets compared to the 

Table 3. Whole body composition of common carp (Cyprinus carpio L.) fingerlings fed with a control diet or a supplemented diet of 
coriander seed powder (CSP) for 12 weeks.

Parameters Control CSP 1% CSP 2%  CSP 4%
Moisture 76.64±0.45 78.31±0.34 77.81±0.22 78.51±1.57
Protein * 51.23±0.41c 54.81±0.58a 51.29±0.34c 53.49±0.13b

Lipid * 35.21±1.23ab 31.24±1.38b 35.71±1.03a 33.22±1.21ab

Ash * 8.36±0.33 8.96±0.69 8.59±0.34 10.26±1.19 
Energy (kcal/kg) 4860.0±15.6 4641.3±79.9 4867.0±39.0 4690.0±99.1

Dry matter bases. Data in the same row with different subscripts are significantly different (P≤0.05). Data are presented as mean ± SE.

Table 4. Hematological parameters of common carp fingerlings fed with a control diet or a supplemented diet of coriander seed 
powder (CSP) for 12 weeks.

Parameters Control CSP 1% CSP 2%  CSP 4%
WBC (×109/L) 84.95±2.3a 61.9±4.0b 68.5±2.2b 31.2±1.96c

RBC (×1012/L) 0.8±0.14bc 1.2±0.04a 0.9±0.02b 0.8±0.03c

HCT (%) 17.2±0.1d 22.7±0.7c 28.4±0.5a 25.9±0.7b

HGB (g/L) 10.9±0.3b 10.8±0.9b 13.1±0.4a 12.5±0.3a

MCH (P g) 135.3±2.7b 92.4±5.5c 151.0±5.8ab 164.6±6.6a

MCHC (g/L) 63.0±1.99a 47.0±3.1b 46.2±1.1b 48.4±0.6b

MCV (f L) 209.7±2.2bc 166.5±29.5c 274.9±48.8ab 332.6±7.9a

Data in the same row with different subscripts are significantly different (P≤0.05). Data are presented as mean ± SE.

Table 5. Serum biochemical parameters of common carp fingerlings fed with a control diet or a supplemented diet of coriander 
seed powder (CSP) for 12 weeks.

Parameters Control CSP 1% CSP 2%  CSP 4%
TP (mg/dL) 3.1±0.01d 3.6±0.02c 4.1±0.2b 4.4±0.01a

Glob (g/dL) 1.1±0.01d 1.3±0.01c 1.6±0.01b 1.7±0.02a

ALB (g/dL) 2.02±0.01d 2.30±0.01c 2.50±0.0 b 2.70±0.02a

TG (mg/dL) 307.3±3.6a 266.0±11.1b 247.8±6.4b 262.5±8.9b

CHO (mg/dL) 118.0±1.1a 90.3±1.3b 95.5±3.2b 93.5±1.9b

HDL (mg/dL) 27.95±0.6b 32.20±1.2a 30.40±0.8ab 30.20±1.1ab

LDL (mg/dL) 19.6±1.3a 16.1±0.6b 16.9±0.1ab 14.7±0.8b

VLDL (mg/dL) 50.0±3.6 49.0±4.5 57.2±3.3 51.7±3.7
Lipase 33.6±1.0d 63.5±1.6a 53.4±0.9b 44.9±0.5c

Amylase 59.2±0.5c 68.7±0.7b 73.5±1.7a 60.8±1.1c

Data in the same row with different subscripts are significantly different (P≤0.05). Data are presented as mean ± SE.
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control diet. Increasing levels of CSP in the diet of fish led 
to a significant decrease in TG and CHO compared to the 
control fish. The HDL was found at the highest level in 
the fish fed with 1%CSP which was significantly different 
compared to the fish fed in other dietary treatment groups. 
The lipase and amylase levels were significantly higher in 
CSP-fed fish than in the control fish. No significant diffe-
rences were found in the level of VLDL among the expe-
rimental treatments.

4. Discussion
Farming practices have negative implications on the 

health and survival of aquatic animals [15]. Numerous 
studies in the literature have revealed the potential func-
tionality of medicinal plants and herbs to enhance fish per-
formance and health [16]. Coriander is among the suitable 
herbal supplements recommended for aquatic animals, in-
cluding fish [17]. The aromatic properties of coriander are 
linked to its original use as a food flavor enhancer. Howe-
ver, because of its antioxidant and antibacterial properties, 
it appeared as a significant medicinal plant over time [18]. 
This versatile herb is rich in carbohydrates, fibers, proteins, 
minerals (e.g., phosphorus, calcium, and iron), and vita-
mins (e.g., A, C, and K). The findings of this study were 
indicative of an improvement in the growth performance 
indices and feed utilization of common carp fingerlings 
fed with a CSP diet for 12 weeks. The findings of the pres-
ent research are consistent with those of a study conducted 
by Farsani et al. [14], demonstrating that rainbow trout 
receiving a diet of coriander had boosted growth perfor-
mance and WG. The rise in growth performance can be 
attributed to decreased FCR and enhanced PER under the 
conditions of their study. Similarly, Ashry et al. [19] found 
that the European seabass (Dicentrarchus labrax) fed with 
different levels (0, 5, 10, and 20 g/kg) of CSP for 150 days 
had significantly promoted growth performance, survival 
rate, and feed utilization. Raissy et al. [20] adopted the 
same approach to optimize a 1% inclusion of a mixture of 
herbal extracts, including common mallow, oak acorn, and 
coriander. Although the mean WG was higher for the 0.5% 
and 1.0% coriander treatments compared to the control, 
the difference was only significant for the 0.5% treatment. 
In contrast to our study, they reported that no significant 
differences were observed between fish fed with 1% and 
1.5% coriander extract-based diets and the control group 
(P>0.05). Nevertheless, fish fed with 1% to 2% coriander 
diets had lower growth performance, which could be attri-
buted to the severe flavor that coriander added to the diet 
at higher inclusion levels. This flavor most likely reduces 
palatability and consequently feed intake [21]. Corian-
der supplementation improves growth outcomes in seve-
ral fish species, including Nile tilapia and rainbow trout 
[13, 22]. Coriander supplementation in fish diets has the 
potential to improve the integrity of the intestinal mucosal 
barrier, which is important in protecting against pathogen 
infiltration and ensuring gut well-being [14]. Evidence 
suggests that CSP can be an effective dietary supplement 
for common carp fingerlings, promoting growth, health, 
and well-being.

No significant differences in moisture content, ash 
content, and metabolic energy were observed with the CSP 
dietary treatments in the present study. Despite an increase 
in protein content with CSP dietary supplementation, 
only the fish fed 1% and 4% CSP diets exhibited signifi-

cant differences. Significant differences were also found 
in lipid content in 2%CSP-fed fish than in 1%CSP-fed 
fish, while no significant effect was reported among other 
dietary treatments. The findings of a study conducted by 
Ashry et al. [19] demonstrated no significant differences 
in body moisture content and ash content (P<0.05), which 
was in agreement with the results of our study. However, 
the findings of protein content and lipid content were not 
consistent with their study. In contrast to our study, Al-
Shakarchi and Mohammad [23] reported a significant re-
duction in the lipid contents of fish that were fed with dif-
ferent portions of CSP. A slight increase was observed in 
the protein contents in fish fed with various dietary levels 
of CSP without any significant changes. 

Hematological indices are considered indicators of fish 
well-being and provide valuable insights into the assess-
ment of fish health [24, 25]. The findings of this study re-
ported the HCT, HGB, MCH, and MCV were significantly 
higher in C. carpio fed with 2% and 4%CSP, and RBC in-
creased significantly in 1%CSP-fed fish. Similarly, Farsani 
et al. [14] found that coriander extract enhanced rainbow 
trout hematocrit, hemoglobin, RBCs, and WBCs. Das et 
al. [22] reported a significant improvement in Hgb, MCV, 
and MCH in red tilapia fed with a diet supplemented with 
2% coriander oil for 60 days; however, no changes were 
observed in RBC, HCT, and MCHC, compared to fish fed 
on the control diet. This improvement in hematological 
indices may display that fish have a well-regulated meta-
bolic and immunological status [26]. Another reason for a 
significant increase in hematological indices might be the 
presence of qualitative phytochemicals in coriander, such 
as flavonoids, steroids, alkaloids, saponins, and coumarin 
[27]. In the present study, differential WBC and MCHC 
were reduced significantly in the fish receiving a CSP-sup-
plemented diet. In contrast to our study, Ashry et al. [19] 
found that European seabass fed with dietary treatments 
supplemented with CSP had significantly higher differen-
tial WBC than control-fed fish. Furthermore, Jimoh et al. 
[28] reported that African catfish hybrid fed with corian-
der-based diets enhanced differential WBC compared to 
those fed on the control diet. However, the MCHC in the 
fish fed with coriander-based diets decreased significantly 
compared to fish fed with the control diets, which was in 
line with our results. 

A significantly higher TP, ALB, and Glob was obser-
ved in fish fed with CSP dietary treatments versus control 
diets in the current study. The findings of this research are 
in line with those of the study conducted by Ashry et al. 
[19], indicating that supplementation of diet with 0.5% 
and 1%CSP significantly increased TP and ALB than 
the control diet. Likewise, Jimoh et al. [28] showed that 
African catfish hybrid fed with dietary treatments of 0.5% 
and 1% coriander had significantly higher TP, ALB, and 
Glob levels in contrast to the fish fed with the control diet. 
Inconsistent with the findings of our study, Farsani et al. 
[14] demonstrated that supplementing rainbow trout diets 
with coriander seed extracts had no significant impact on 
the levels of TP, ALB, and Glob. Enhanced TP, ALB, and 
Glob levels in fish indicate improved health and immuno-
logical function [29, 30].

In our study, CHO, TG, and LDL levels decreased signi-
ficantly, whereas HDL levels increased and the significant 
difference appeared only in 1%CSP supplementation com-
pared to the control. The concentration of VLDL levels re-
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mained unaffected among dietary treatments with CSP and 
the control. The findings of our study were in agreement 
with those reported by Raissy et al. (20), demonstrating a 
similar trend of results when a combination of medicinal 
plant extracts containing coriander, oak acorn, and com-
mon mallow was used in carp diets, and the attributing the 
reduction to the extract of the medicinal plants. It is gene-
rally accepted that fish in better health would grow faster 
since they expend less energy on non-growth functions 
[31]. A similar observation was made by Bahrekazemi et 
al. [12] on beluga fed with coriander-supplemented diets. 
Some studies have suggested the inhibitory effect of plant 
extracts on the activity of cholesterol acyltransferase, an 
enzyme responsible for the production and biosynthesis of 
CHO and other lipoproteins [32].

In the present study, amylase and lipase significantly 
improved in fish fed with dietary treatment of CSP than 
those receiving an un-supplemented diet. The same results 
were found by Raissy et al. [20], reporting that enzyme 
change patterns were noted to be different between treat-
ments with combined herb extracts (coriander, common 
mallow, and oak acorn). According to the mentioned 
study, amylase levels were highest in 5% and 3% CMO-
supplemented diets, whereas lipase levels were maximum 
in diets supplemented with 1% and 3% CMO treatments, 
which may be attributed to different secretion thresholds in 
response to different dietary levels of CMO. This might be 
related to beneficial compounds of coriander that are high 
in minerals (e.g. Fe, Ca, Mg, Zn, and K), vitamins (predo-
minantly vitamin A/β-carotene, β-cryptoxanthin, and vita-
min C), fiber, which are required by fish bodies to perform 
specific physiological functions [28, 33]. It has also been 
found that the antibacterial properties of coriander inhibit 
the growth of pathogenic bacteria in fish intestines [18]. 
At the same time, the digestibility of aquafeed could im-
prove along with the activity of digestive enzymes [16]. A 
number of factors may contribute to this, such as improved 
nutrient protection within the digestive system. It is pos-
sible that coriander plays a role in these positive outcomes 
by eliminating harmful microorganisms and bacteria in 
the intestines, improving cellular respiration and nutrient 
absorption, and increasing digestive enzyme levels. 

5. Conclusion
The present investigation was carried out to assess the 

impact of dietary CSP on growth, whole proximate body 
composition, and haemato-biochemical indices in common 
carp fingerlings. It was revealed that dietary supplementa-
tion of CSP significantly enhanced growth performance, 
feed utilization, and crude protein in all CSP diet treatment 
groups, the best of which was found at the 1%CSP levels. 
It was noteworthy that dietary supplementation of CSP 
significantly improved hematological indices and serum 
biochemical parameters in all dietary CSP, particularly at 
the 4% levels. Further research is required to work on other 
factors, such as pathogen stress responses and environ-
mental factors, which can help determine optimal levels of 
CSP. More attention should be paid to the global demand 
for countermeasures to combat antimicrobial resistance 
and reduce antibiotic use in animal production, including 
aquaculture. This research on carp provides evidence for 
the numerous benefits of CSP as a natural feed additive. 
The reduction of chemotherapeutic and antimicrobial 
medications in fish can be achieved through prophylactic 

nutritional strategies, offering long-term solutions.
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