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ABSTRACT 

This study was conducted to investigate the effects additive cinnamon and coriander powders on growth, feed 
utilization, survival rate and body chemical composition, of common carp Cyprinus carpio L. for 56 days in class 
aquaria. 210 fish with initial weight 8±0.5gm\fish .Fish were acclimatized for 21 days before starting the feeding 
experiment to acclimatize the fish to the aquaria environment. Fish fed dietary cinnamon and coriander powders at 
levels of 1.25, 1.5, 1.75% against those fed diet without medical plant as control. Analysis of data showed there were 
significant differences (P≤ 0.05) for live body weight, weight gain, feed conversion ratio and protein retention. There 
were no significant differences among experimental diets with control for specific growth rate, survival rate, food 
consumption and protein consumption criteria. The addition of cinnamon and coriander powder resulted in a 
significant superiority (P≤ 0.05) in protein efficiency ratio and protein productive value, which depended on the added 
percentage of these two types of medicinal herbs. The percentage of dry matter and raw protein increased, while the 
percentage of fat decreased, and the ash content did not affect with the use of adding cinnamon and coriander powder 
in edible portion of experimental fishes.                                           
Keywords: Cinnamon, coriander, PER, PPV, common carp, chemical body composition. 

  

 
 

Introduction  

      The use of antibiotics led to development of drug-
resistant strains and accumulation of many drug residues 
within fish products and consequently concerns about safety 
of these foods (Hoseini et al., 2019, Awad and Awaad, 2017 
and Citarasu, 2010). These risks necessitate limiting the use 
of antibiotics in aquaculture operations by replacing them 
with products that are safer for the animals and environments 
in which they live (Dawood and Koshio 2016, Song et al., 
2014, Hoseini et al., 2019, Awad and Awaad, 2017, and 
Citarasu, 2010 and Vallejos-Vidal et al., 2016). For these 
reasons, it has been directed to use of herbs and medicinal 
plants by researchers as an alternative to antibiotics as 
medicinal plants have become of great importance as feed 
additives as an alternative to antibiotics in controlling 
diseases and reducing side effects from the use of antibiotics 
and chemotherapy (Hoseini et al. 2019 and Awad Awaad, 
2017, Citarasu, 2010, Vallejos-Vidal et al., 2016, Volpe et 

al., 2008). Cinnamomum sp. is an important medicinal plant 
that contains an oily compound called Cinnamaldehyde with 
vital and pharmacokinetic activities. It is considered 
analgesic, fever-reducing and antihypertensive (Nagababu 
and Lakshmaiah, 1992). Research published on the effect of 
this medicinal plant on aquaculture has examined the effect 
of cinnamon as an antioxidant (Lin et al., 2003 and 
Blomhoff, 2004) and the effect of its use on blood sugar 
(Khan et al., 2003 and Kim et al., 2006 and Verspohl, 2005) 
and its antagonistic effect the action of fungi (Singh et al., 
2007 and Mishra et al., 2009) and bacteria (Chang et al., 

2001, Sadıç and Özcan, 2003 and Singh et al., 2007, Abasali 
and Mohammad, 2010, Al-Abdullah and al-Jazaa, 2015 and 
Ali et al., 2007) and its effect on cytotoxicity (Sharififar et 

al., 2009), promoting growth and feed utilization, 
physiological and blood parameters, in Nile tilapia 
Oreochromus niloticus (Ahmad et al., 2011, Sivagurunathan 
and Innocent, 2014) and common carp Cyprinus carpio 
L.(Mohammad, 2020, Al-Ashaab et al., 2017), and Asian cat 
fish hypophthalmus Pangasianodon (Setiawati et al., 2016 
and Rolin et al. 2015). Coriander seeds contain 40-50% 
linalool, a powerful antioxidant, microbial and inflammatory 
compound. Studies have indicated its beneficial effects in 
fish farming as an anti-fungal poisoning in the Nile tilapia 
Oreochromis niloticus (Salem et al., 2010), and cadmium in 
trout fish oncorhynchus mykiss (Ren et al., 2006) to enhance 
growth and immunity and increase survival rate of the 
rainbow trout (Farsani et al, 2019). The aim of the present 
research is to study the effect of adding two types of 
medicinal herbs, cinnamon and coriander to the diets of 
common carp Cyprinus carpio L. on growth performance, 
food efficiency and the chemical composition of the fish 
body. 

Materials and Methods 

Study site 

The research was conducted in the fish laboratory of the 
Department of Animal Production in the College of 
Agriculture and Forestry / University of Mosul for a   period 
of eight weeks from 11/21/2019 until 16/1/2020. 
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Fish 

    Common carp Cyprinus carpio L., have been used as 
the main breeding fish in Iraq. 210 carp fish with an average 
weight of 8 g / fish were distributed to 21 glass ponds with 
dimensions of 40 x 60 x 40 cm, with ten fishes / pond and 
three replications / treatment. Fish were acclimated for three 
weeks before the feeding experiment was carried out on the 
pond environment and eating food.       

Qualitative characteristics of  breeding water: 

The class aquarium used in the experiment, measuring 
60×40×40 cm., using de-chlorinated tap water filled the 
aquarium to reach 70L., water was replaced 20-30%  every 
24 hr. after feeding in order to maintain a healthy 
environment with enough oxygen. The following physical 
and chemical characteristic such as temperature (24- 26°C); 
pH (7.7-7.8); Oxygen (5.5-6.0 mg/l).This parameters within 
the appropriate and recommended limits (FAO, 1981).    

Experimental diets 

Seven experimental diets were fed to fish, three of 
which were added Cinnamomum zeylanicum powder in three 
different proportions: 1.25, 1.5, and 1.75% (second, third, 
and fourth diets), while the fifth, sixth, and seventh diets 
contained coriandum sativum linn and control diet (1) free of 
cinnamon and coriander. Table (1) shows the components 
and chemical composition of the experimental diets 
depending on dry weight. Diets were manufactured as pellets 
with 3 mm diameter after milling and mixing their 
ingredients. After being dried, pellets transferred to plastic 
bags and stored in a freezer at -20°C until immediately prior 
to feeding. Diets was provided at 5-3% of its live weight, at 
two meals daily. The amount of feed provided to the fish 
during the feeding experiment was increased based on the 
weight of the weight increases that accompany the fish 
growth every two weeks. All diets were isonitrogenous and 
isocaloric. 

 

Table 1: Dietary ingredient and proximate (% DM) of the experimental diets contains different   levels of cinnamon and 
coriander. 

Cinnamon Coriander  

Control 1.25% 1.5% 1.75% 1.25% 1.5% 1.75% 

experimental diets 

 

Ingredients (1) (2) (3) (4) (5) (6) (7) 

Fish meal 
Soybean meal 
Cinnamon powder 
Coriander powder 
Wheat bran 
Yellow corn 
Local barley 
Binder (lingotech*) 
Vita. & Miner. Mix. 
Food salt 
Lime stone 

10 
30 
 ــــــ
 ــــــ
19 

18.5 
20 
0.5 
1 

0.5 
0.5 

10 
30 

  1.25 
 ــــــ
19 

18.5 
20 
0.5 
1 

0.5 
0.5 

10 
30 

 1.5 
 ــــــ
19 

18.5 
20 
0.5 
1 

0.5 
0.5 

10 
30 

 1.75 
 ــــــ
19 

18.5 
20 
0.5 
1 

0.5 
0.5 

10 
30 
 ــــــ

 1.25 
19 

18.5 
20 
0.5 
1 

0.5 
0.5 

10 
30 
 ــــــ

 1.5 
19 

18.5 
20 
0.5 
1 

0.5 
0.5 

10 
30 
 ــــــ

1.75 
19 

18.5 
20 
0.5 
1 

0.5 
0.5 

chemical analysis 
Dry matter 
Crude protein 
Ether extract 
Crude fiber 
Ash 
NFE 
ME(MG/KG)** 

92.81 
25.33 
4.75 
6.38 
5.99 

57.55 
14.1 

93.91 
25.48 
5.13 
6.63 
5.71 

50.96 
13.93 

94.13 
25.51 
6.11 
6.68 
5.78 

50.05 
13.46 

94.70 
25.54 
5.49 
6.73 
5.47 

51.47 
13.7 

94.32 
25.50 
5.52 
6.73 
5.57 

51.00 
13.5 

93.65 
25.54 
7.76 
6.80 
5.77 

47.78 
13.8 

93.76 
25.57 
6.84 
6.87 
5.89 

48.59 
13.7 

* lingosulphate feed binder EEC No . E565 (0.5g/kg). 
** According to Smith's equation (1979): Protein x 18.5 + Fat x 33.5 + NFE x 13.8. 
  

Growth parameters  

Growth parameters calculated to determine the effect of 
the supplemented of cinnamon and coriander powder on fish 
growth was calculated according to Recker, (1975) and 
Castell and Tiews(1980). Feed utilization and protein 
retention parameters was calculated according to Stuart and 
Hung (1989) and Zehra and Khan (2012) respectively. 

Analytical methods 

Seven fish from each treatment were randomly sampled 
and stored at -20°C in freezer for proximate composition at 
the end of experiment. Proximate analysis of diets and fish 
were determined according to the method of AOAC (2000). 
Crude protein content was determined using the Kjeldahl 
method and crude lipid  was analyzed by ether extraction, 

moisture content by a dry oven drying at 50°C for 24 h and 
ash by a furnace muffler. 

Statistical analysis 

Data were analyzed using SPSS version 25 windows 
(SPSS, USA, 2017) software, using complete randomized 
design (CRD) to determine the effects of additive of 
cinnamon and coriander on fish growth and feed utilization. 
Duncan's multiple range test (Duncan, 1955) were used to 
determine the significant of differences between groups. All 
results were expressed as mean ± se, significant difference 
were expressed a significant level of  (p≤ 0.05). 

Results and Discussion 

In this research, several growth criteria were used to 
evaluate growth performance of fish, as fish were fed on 
diets containing cinnamon and coriander powder in different 
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proportions. As the addition of medicinal herbs in general 
enhances growth by supporting the content of these herbs of 
antioxidants and other growth-promoting compounds that 
enable the organism to be the main nutrients in the diet that 
enhances the content of the body of fish, represented by 
protein, fats and mineral elements (ash) Which is reflected in 
the increase in the body's content of fish that are fed these 
two types of spices. 

Effect of treatments on growth criteria 

Final weight and total daily weight gain: 

The results of the statistical analysis of the standard 
total live weight, the total daily increase and the daily growth 
rate showed that the addition of cinnamon and coriander 
powder had a positive and significant effect (P≤ 0.05) in 
increasing the values of these standards compared with the 
control diet. The results recorded in Table 2 for the final 
weight standard indicate that common carp were fed diets 

containing cinnamon powder, namely the second, third and 
fourth diets (17.06, 17.86 and 17.30 g/fish) and coriander 
powder, which were the fifth, sixth and seventh feed (17.16, 
17.52 and 17.40 g/fish) was significantly higher (P≤ 0.05) 
than fish fed on control diet (15.43 g/fish. Results of the 
statistical analysis of the total weight gain and daily growth 
rate showed that the addition of cinnamon and coriander 
powder had a positive and significant effect (P≤ 0.05) in 
these two criteria compared to the control diet. The best of 
these values  obtained when feeding fish on diets containing 
coriander by 1.5% and 1.75% (diet 6 and 7) which amounted 
to 9.55 and 9.50 g / fish, while daily growth rate was 0.170 
and 0.169 g / fish \ day respectively. These values mentioned 
above for these two criteria differed significantly (P≤ 0.05) 
compared with the control diet which reached 6.92 g / fish 
and 0.123 g / fish / day, respectively, as well as with fish fed 
on fourth and fifth diets.  

 
Table 2: Effect of cinnamon and coriander on final weight, weight gain, and daily  growth rate criteria of common carp (Mean 
± SE). 

Daily weight gain 

(gm/fish/day) 

Total weight Gain  

(gm\fish) 

Final body weight   

(gm\fish) 

Initial body weight  

(gm\fish) 

Criteria 

Diets  

0.123 ± 0.01 
d 

6.92 ± 0.58 
d 

15.43 ± 0.66  
b 

8.51 ± 0.41 
a 

(1) 
Control  

0.160 ± 0.00 
ab 

8.97 ± 0.26 
ab 

17.06 ± 0.27 
a 

8.09 ± 0.39 
a 

(2) 
Cinnamon 1.25% 

0.161 ± 0.00 
ab 

9.04 ± 0.27 
ab 

17.86 ± 0.17 
a 

8.81 ± 0.11 
a 

(3) 
Cinnamon 1.5% 

0.142 ± 0.00 
c 

7.97 ± 0.13 
c 

17.30 ± 0.07 
a 

9.32 ± 0.08 
a 

(4) 
Cinnamon 1.75% 

0.153 ± 0.00 
bc 

8.60 ± 0.12 
bc 

17.16 ± 0.18 
a 

8.56 ± 0.25 
a 

(5) 
Coriander 1.25% 

0.170 ± 0.00 
a 

9.55 ± 0.09 
a 

17.52 ± 0.57 
a 

7.96 ± 0.49 
a 

(6) 
Coriander 1.5% 

0.169 ± 0.00 
a 

9.50 ± 0.06 
a 

17.40 ± 0.05 
a 

7.89 ± 0.09 
a 

(7) 
Coriander 1.75% 

*Means not sharing a common superscript letter are significantly differences(P>0.05).  
 

This significant superiority of the growth parameters is 
due to the cinnamon powder's content cinnamaldehyde, 
polyphenol, and flavonoids that exhibit antioxidant activity 
and positive effects in improving metabolism (Setiawati et 

al., 2016a).                              

Such positive results obtained in the final weight 
criterion when cinnamon leaf powder and extract were added 
to the Nile tilapia feed (Abdel-Tawwab et al. (2018) 
Sivagurunathan and Innocent, 2014) and Setiawati et al 
(2016a) for Asian catfish Pangasianodon hypophthalmus and 
Setiawati et al. (2016a) for Asian catfish Pangasianodon 

hypophthalmus Add coriander seed extract to the feed of a 
trout (Farasani et al, 2019). These results were inconsistent 
with Dedi et al. (2016) who did not obtain significant 
differences for final weight of common carp. Whereas, 
weight gain of common carp increased compared to the 
control diet when adding cinnamon extract (Stoyanova et al. 

2018), cinnamon powder (Mohammad, 2020) and catfish 
(Begum et al. 2018) and Nile tilapia (Ahmad et al., 2011). 

Relative growth rate, specific growth rate and survival 

rate: 

Results of statistical analysis showed that fish fed on 
the sixth and seventh diets significantly (P≤ 0.05) contained 

coriander powder by 1.5% and 1.75%, respectively, (Table 3) 
in the criterion of the relative growth rate which reached to 
120.71% and 120.49%, respectively, which Significant 
superiority (P≤ 0.05) over fish fed by control diet (81.79%). 

Addition of cinnamon (1.25%, diet 2 and 1.5% 
cinnamon, diet 3) had a positive effect in increasing relative 
growth rate, but not significant differences reported between 
fish fed on 2nd (111.77%) and 3rd (102.71 %) diets.  
Depending up on above results of the relative growth rate, 
medicinal herbs have a positive effect in improving growth 
rates, and relative growth rate. 

Results of the statistical analysis of the specific growth 
rate (SGR) of fish fed on different experimental diets 
indicated that there were no significant differences with 
control diet (except for the second diet), which decreased 
significantly (P≤ 0.05) with fish fed on seventh and second 
diet, which reached 1.21 and 1.06 respectively. However, 
Muhammad (2020) found no significant differences in SGR 
criterion  when cinnamon powder was added to common carp 
feed. It is clear from what has been mentioned above 
regarding the positive effects of adding cinnamon and 
coriander powder in comparison to the control diet in most of 
the growth parameters including total weight gain, daily 

Effects of different levels of cinnamon and coriander powders on growth performance, feed utilization, survival rate 
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weight gain and relative growth rate. Due to the fact that 
these two types of medicinal herbs contain anti-oxidants, 
they are represented by the presence of cinnamon of 
Polyphenols, flavonoids and tannins (Kwon et al., 2009; 
Gruenwald et al., 2010), Linalool compounds, limonene, α 
pinene, and camphene in coriander essential oils (Wei and 
Shibamoto, 2007). In the Because these two types of 
medicinal herbs, cinnamon and coriander, contain 
antioxidants, represented by polyphenols, flavonoids and 
tannins for fish fed diet contained cinnamon. Other studies 
have found that there was a significant difference in SGR by 
Begum et al. (2018), Setiawati et al. (2016a), Rahmawati, 
Ubaidillah (2017), Al Hadidi (2016), Ahmad et al (2011) and 
Coriander Farsani et al., 2019).  

The positive growth results obtained in this research 
may be related to nutrient protection in intestine due to 

effectiveness of the coriander seed extract in the eradication 
of germs and bacterial pathogens in the intestine as well as to 
increase levels of digestive enzymes, improve cellular 
respiration and absorbed nutrients (Awad, Awaad, 2017; 
Citarasu, 2010; Begnami et al. 2018 and Talapatra et al. 
2010). 

The environmental conditions in which this experiment 
was conducted was within recommended ranges were 
positively reflected in the increase survival rate of fish, which 
reached to 100% for all treatments (Table 4). These results 
consistent with Setiawati et al. (2016a), Rahmawati and 
Ubaidillah (2017), Stoyanova et al. (2018) Begum et al. 

(2018), Ahmad et al. (2011), Dedi et al. (2016) Setiawati et 

al. (2016a), Ahmad et al. (2011) with adding cinnamon and 
Farsani et al. (2019) for coriander. 

 

 

Table 3: Effect of cinnamon and coriander on relative growth rate, specific growth rate and survival rate criteria of common 
carp (Mean ± SE). 

Survival Rate (%) 
Specific Growth Rate  

(SGR) 

Relative Growth Rate 

(RGR) 

Criteria 

Diets  

100 % 
1.19 ± 0.05 

ab 
81.79 ± 8.85 

d 
(1) 

Control  

100 % 
1.06 ± 0.01 

b 
111.77 ± 8.58 

ab 
(2) 

Cinnamon 1.25% 

100 % 
1.15 ± 0.07 

ab 
102.71 ± 4.45 

abc 
(3) 

Cinnamon 1.5% 

100 % 
1.10 ± 0.02 

ab 
85.59 ± 2.12 

cd 
(4) 

Cinnamon 1.75% 

100 % 
1.18 ± 0.06 

ab 
100.66 ± 4.12 

bc 
(5) 

Coriander 1.25% 

100 % 
1.09 ± 0.02 

ab 
120.71 ± 6.41 

a 
(6) 

Coriander 1.5% 

100 % 
1.21 ± 0.05 

a 
120.49 ± 2.19 

a 
(7) 

Coriander 1.75% 
*Means not sharing a common superscript letter are significantly differences (P> 0.05). 
 
 

Food consumption and feed conversion ratio: 

The results of the statistical analysis included in Table 
(4) showed there were no significant differences (P≤ 0.05) in 
total food intake (g/fish), which ranged between 19.70 to 
22.28. It is noted from the data recorded in Table (4) the 
value of the feed conversion ratio decreased significantly (P≤ 
0.05) for fish fed on diets contained cinnamon and coriander 
powder by 1.25, 1.50 and 1.75% compared to control diet 
(except for the fourth diet). Feed conversion rate for fish fed 
on diets containing coriander powder, which are the fifth, 
sixth and seventh, were 2.42, 2.11 and 2.23, respectively, and 
2.20, 2.38 and 2.79 for fish fed on diets containing cinnamon 
powder, which are the second and third feeds, respectively, 
while it was 2.86 for control diet. 

It is noted from the above mentioned results that 
addition of cinnamon powder has enhanced utilization of fish 
from nutrients, as Abdel-Tawwab et al. (2018) mentioned 
that adding cinnamon to diets of Nile tilapia fish has 
enhanced utilization of nutrients due to the high activity of 
digestive enzymes that contribute to metabolism food and 

inhibit the possible pathogens in digestive system and thus 
increase the numbers of beneficial microorganisms, 
enhancing activity of microbial enzymes that improve feed 
digestion and nutrient absorption. These researchers also 
mentioned that adding cinnamon powder promotes the 
secretion of digestive enzymes, namely, lipase, protease, 
innate immunity, and amylase (NO, NBT, and lysozyme 
activity). Our current results for total food intake agreed with 
Setiawati et al. (2016a), for Asian catfish, while this results 
did not agree with Abdel-Tawwab et al. (2018), Ahmad et al. 
(2011) and Dedi et al. (2016). 

Feed conversion ratio criterion for our current study 
consistent with Ahmad et al. (2011) for Nile tilapia, 
Rahmawati and Ubaidillah (2017). Stoyanova et al. (2018) 
for catfish (Setiawati et al. 2016a) and Dedi et al. (2016) for 
tilapia, on the other hand Abdel-Tawwab et al. (2018) did not 
notice significant differences when feeding tilapia. Farsani et 

al. (2019) in rainbow trout feeding on diets containing 
different levels of coriander seed extract. 
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Table 4: Effect of cinnamon and coriander on food intake, feed conversion ratio and  feed efficiency ratio of common carp 
(Mean± SE).  

Feed efficiency 

Ratio (%) 

Feed conversion     

ratio 

Food intake 

 (g/f/d) 

Food intake  

 (g/f ) 

Criteria 

Diets  

35.21 ± 2.45 
b 

2.86 ± 0.19 
a 

0.35 ± 0.03 
a 

19.75 ± 1.75 
a 

(1) 
Control  

45.95 ± 3.74 
a 

2.20 ± 0.16 
c 

0.35 ± 0.02 
a 

19.70 ± 1.12 
a 

(2) 
Cinnamon 1.25% 

42.30 ± 2.68 
ab 

2.38 ± 0.14 
bc 

0.38 ± 0.01 
a 

21.47 ± 0.66 
a 

(3) 
Cinnamon 1.5% 

35.81 ± 0.86 
b 

2.79 ± 0.06 
ab 

0.39 ± 0.00 
a 

22.28 ± 0.33 
a 

(4) 
Cinnamon 1.75% 

41.32 ± 1.46 
ab 

2.42 ± 0.08 
bc 

0.37 ± 0.00 
a 

20.84 ± 0.46 
a 

(5) 
Coriander 1.25% 

47.60 ± 2.57 
a 

2.11 ± 0.11 
c 

0.36 ± 0.01 
a 

20.18 ± 1.07 
a 

(6) 
Coriander 1.5% 

44.98 ± 2.07 
a 

2.23 ± 0.10 
c 

0.37 ± 0.01 
a 

21.23 ± 1.10 
a 

(7) 
Coriander 1.75% 

  *Means not sharing a common superscript letter are significantly differences (P> 0.05). 
 
Retention protein, protein efficiency ratio and protein 

productive value:  

   Results of statistical analysis showed the presence of 
significant differences   (P≤ 0.05) in the criterion of  protein 
retention between fish fed at cinnamon and coriander 
powder compared with control diet (Table 5). The effect of 
adding two types of medicinal herbs had a significant effect 

on the protein efficiency ratio where the PER values for fish 
fed on second treatment (cinnamon 1.25%), which reached 
1.80, differed significantly (P≤ 0.05) with fish fed at control 
treatment (1.38). PER values increased significantly when 
fish fed on sixth and seventh diets (1.87 and 1.76) compared 
with control diet.   

 

Table 5: Effect of cinnamon and coriander on protein intake, protein retention, protein efficiency ratio, and protein productive 
value criteria of common carp     (mean± SE).   

Protein Productive  

Value % (PPV) 

Protein Efficiency 

Ratio (PER) 

Protein Retention 

)gm / fish(  

Protein 

Consumption  

(gm/fish ) 

Criteria 

 

Diets  

24.03 ± 1.70 
b 

1.38 ± 0.09 
b 

1.19 ± 0.07 
b 

5.02 ± 0.44 
a 

(1) 
Control  

35.51 ± 3.20 
a 

1.80 ± 0.14 
a 

1.76 ± 0.05 
a 

5.01 ± 0.28 
a 

(2) 
Cinnamon 1.25% 

30.91 ± 1.01 
a 

1.66 ± 0.10 
ab 

1.68 ± 0.04 
a 

5.46 ± 0.17 
a 

(3) 
Cinnamon 1.5% 

29.46 ± 1.60 
ab 

1.40 ± 0.03 
b 

1.66 ± 0.06 
a 

5.67 ± 0.08 
a 

(4) 
Cinnamon 1.75% 

31.69 ± 2.41 
a 

1.62 ± 0.05 
ab 

1.67 ± 0.10 
a 

5.30 ± 0.11 
a 

(5) 
Coriander 1.25% 

33.18 ± 1.93 
a 

1.87 ± 0.10 
a 

1.59 ± 0.13 
a 

5.13 ± 0.27 
a 

(6) 
Coriander 1.5% 

32.79 ± 0.32 
a 

1.76 ± 0.08 
a 

1.77 ± 0.08 
a 

5.40 ± 0.28 
a 

(7) 
Coriander 1.75% 

   *Means not sharing a common superscript letter are significantly differences (P> 0.05). 
 

The results we obtained for this criterion may be due to 
the effective compounds present in medicinal herbs that act 
as antibiotics in reducing the effect of pathogenic 
microorganisms in a manner that ensures the increase and 
stability of beneficial microorganisms in the gut that have a 
positive effect that is reflected in the health of fish and their 
nutrient uses that reflected positively in increasing growth 
and improving the efficiency of feed. Al-Hadidi (2016) 
indicated that protein digestibility coefficient increased when 
adding cinnamon at a level of 1% and 2.5% in diet of 
common carp. Cinnamon has antimicrobial activity (Singh et 

al., 2007; Starliper et al., 2015; Shan et al., 2009; Matan et 

al., 2006). Antimicrobial activity of cinnamon is mainly due 
to the cinnamaldehyde compound found in the cinnamon 

bark (Wong et al., 2014). Cinnaldehyde also has a strong 
antibacterial activity against several strains of bacteria, 
including Escherichia coli and Pseudomonas aeruginosa 

(Chang et al., 2001). Farsani et al. (2019) noted that 
coriander seeds contain 40-50% linenol is a powerful 
antioxidant, microbial and inflammatory compound. These 
results consistent with other researchers obtain significant 
differences in the PER criterion by adding gonorrhea 
cinnamon in diet of Nile tilapia (Ahmad et al., 2011) and 
common carp (Al-Hadidi, 2016). While Mohammad (2020) 
did not get significant differences when adding cinnamon 
powder in common carp diet. 
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Results recorded in Table (5) showed a significant(P≤ 
0.05) increase value of protein productive value (PPV) for all 
cinnamon and coriander treatments(except for the fourth 
diet), which reached to 35.51% and 30.91% for diet 2 and 3 
respectively, and 31.69%, 33.18% and 32.79% for diet 5, 6 
and 7, respectively, compared with control diet (24.03%). 
The increase in protein retention as a result of adding 
cinnamon may be due to contribution of effective polyphenol 
compounds in improving metabolism of sugar and fatty acids 
in the blood, as well as improving health of fish, enhanced 
protein availability, which reflected in protein retention, 
which contributed on live biomass of fish (Setiawati et al., 
2016a). Cinnamon containing cinnamaldehyde compounds 
helped stimulate insulin-like growth factor (IGF-1) (Takasao 
et al., 2012). Which has a positive role in promoting 
production of protein and colagen deposition, which plays a 
major role in increasing biomass of fish (Vinasyiam et al., 

2016 , NRC, 2011). Mohammad (2020) and Rolin et al. 
(2015) found that adding cinnamon increased levels of 
protein deposited in body compared to control. while 
Setiawati et al. (2016a) not found significant differences 
when added cinnamon leaf extract and powder in Asian 
catfish diet. 

Chemical composition of body fish  

Results of statistical analysis (Table 6) indicated that 
the percentage of moisture decreased, while dry matter 
percentage increased significantly (P≤ 0.05) in edible portion 
for fish fed on experimental diets contained cinnamon 
powder (third, fourth and seventh diet) and coriander powder 
compared to control diet. Dedi et al. (2016) reported high 
moisture with e addition of cinnamon leaves in body of 
common carp. While results obtained by Mohammad (2020) 
and Al-Hadidi (2016) indicated there were no significant 
differences in percentage of dry matter when fed common 
carp on different levels of cinnamon powder. 

Results of statistical analysis indicated a significant 
decrease (P≤ 0.05) in percentage of fats (Table 6), where 
level of body fat for fish fed at cinnamon powder decreased 
compared to control diet. Cinnamon contains polyphenol and 
cinnamaldehyde, which improve glucose and fatty acid 
metabolism as well as their antioxidant activity (Gruenwald 
et al., 2010). Lopes et al. (2015) emphasized that cinnamon 
can improve metabolism of fatty acids in adipose tissue and 
improves lipid metabolism (Jayaprakasha and Rao, 2011). 
low level of body fat in our current study agrees with 
Mohammad (2020) and Dedi et al. (2016), who found a 
significant decrease in percentage of body fat for common 
carp. Setiawati et al. (2016b) reported adding cinnamon can 
reduce fat, cholesterol and triglyceride content in catfish 
meat, while Al-Hadidi (2016) and Sitiawati (2016a) did not 
obtained significant differences in common carp and Asian 
catfish, respectively. Likewise no significant differences 
were recorded between all treatments for moisture and ether 
extract criteria when Abdel- Tawwab et al. (2018) fed Nile 
tilapia at diet contained cinnamon.  

The use of cinnamon and coriander powder resulted in a 
significant increase (P≤ 0.05) in protein levels in edible 
portion compared to control diet (Table 6). The results 
included an increase in content of raw protein consumed 
portion of fish fed on diets containing cinnamon powder, 
which may be due to cinnamon content of cinnamaldehyde 
compound, which has ability to activate insulin-like growth 
factor (IGF-1), which dynamically enhances protein and 
collagen production in body tissues caused increases 
deposition of proteins to build muscle in body (Abdel-
Tawwab et al., 2018 and Takasao et al., 2012). As well as 
contribution of polyphenol compounds that have efficacy in 
improving blood sugar metabolism, fatty acids as well as 
their role in improving fish health, thus making the protein 
prepared to supporting fish growth (Setiawati et al., 2016a).   

 
Table 6: Effect of cinnamon and coriander on chemical composition (%) of the edible common carp (mean ± SE). 

Ash% Total protein  Ether extract Dry weight  Moisture 
Criteria 

Diets  

3.73 ± 0.01 
a 

16.22 ± 0.01 
b 

8.72 ± 0.09 
a 

22.50 ± 0.33 
bc 

77.49 ± 0.33 
ab 

(1) 
Control  

3.75 ± 0.07 
a 

17.60 ± 0.03 
a 

6.32 ± 0.10 
bc 

22.37 ± 0.14 
c 

77.62 ± 0.14 
a 

(2) 
Cinnamon 1.25% 

3.55 ± 0.13 
a 

17.01 ± 0.03 
ab 

6.35 ± 0.09 
b 

24.18 ± 0.01 
a 

75.81 ± 0.17 
c 

(3) 
Cinnamon 1.5% 

4.00 ± 0.05 
a 

17.90 ± 0.03 
a 

5.99 ± 0.03 
cd 

23.91 ± 0.24 
a 

76.08 ± 0.24 
c 

(4) 
Cinnamon 1.75% 

4.10 ± 0.04 
a 

17.41 ± 0.05 
ab 

6.38 ± 0.05 
b 

23.70 ± 0.35 
ab 

76.29 ± 0.35 
bc 

(5) 
Coriander 1.25% 

3.67 ± 0.07 
a 

16.68 ± 0.05 
ab 

5.67 ± 0.43 
cd 

23.67 ± 0.67 
ab 

76.32 ± 0.67 
bc 

(6) 
Coriander 1.5% 

3.68 ± 0.08 
a 

17.14 ± 0.04 
ab 

5.58 ± 0.19 
d 

24.05 ± 0.38 
a 

75.94 ± 0.38 
c 

(7) 
Coriander 1.75% 

 *Means not sharing a common superscript letter are significantly differences (P> 0.05). 
 

Jayaprakasha and Rao (2011) also mentioned that 
cinnamaldehyde, flavonoids and polyphenol compounds 
present in cinnamon have effects in improving metabolism as 
well as their antioxidant activities that increase effectiveness 
of immune system, maintain cell physiology, reduce cell 
damage caused by free radicals and oxidative stress (Sabitha 
et al., 2014). Results of the current study of crude protein 

criteria are in agreement with the results obtained by Abdel 
Tawab et al. (2018) for Nile tilapia and Setiawati et al. 
(2016a) for common carp, but  not consistent with 
Mohammad (2020) and Al-Hadidi (2016) Who did not obtain 
significant differences in common carp. 

Results recorded in Table (6) showed there were no 
significant differences (P≤ 0.05) in ash content between all 
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experimental diets. These results are consistent with 
Mohammad (2020) and Al-Hadidi (2016) in common carp, 
while Abdel- Tawwab et al. (2018) reported a significant 
decrease in ash content of Nile tilapia. Ahmad et al. (2011) 
and Abdel Wahab et al. (2007) did not obtain significant 
differences in chemical composition of body content of dry 
matter, protein, fats and ash for tilapia due to addition of 
cinnamon.  

Conclusion 

Results of present research showed that the diet 
supplemented with cinnamon and coriander powder improves 
the growth performance, feed conversion ratio, protein 
retention, and protein productive value. While the percentage 
of fat was significantly decreased (P≤ 0.05) in the edible 
portion of fish fed at these two types of medicinal herbs 
compared with the control diet. 
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