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Abstract
This study was conducted to evaluate the addition of three levels of cinnamon
(Cinnamomum sp), 96 common carp Cyprinus carpio L. at a mean weight of 5±0.15 g/fish
on four experimental diets with three replicates per treatment 0% with three experimental
diets containing 0.75%, 1%, and 1.5% of the total diet 2, 3 and 4 respectively. The results
of the statistical analysis showed significant differences in the parameters of the total
weight increase, daily growth rate, relative growth rate, protein intake, feed conversion
ratio and protein productive value between the control diet and the fish feeding on the
fourth diet, meanwhile there were no a significant difference in final weight, food intake,
protein efficiency ratio criteria. Chemical body analysis revered there were no a
significant difference for dry weight, crude protein and ash, while cinnamon powder
added have a significantly differences in body fat deposited. Based on the above results,
1.5% cinnamon can be added can improve the growth performance and nutritional value
of common carp fish.
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ponds to control these, which lead to increased growth and
the efficiency of food utilization, but the excessive use of
these antibiotics led to the emergence of bacterial bacterium
resistant to these antibiotics and most of them have a wide
spectrum on many microorganisms, which damage some
beneficial species present in microflora are intestines and
have a negative effect on the risks of their cumulative effect
on meat consumed by humans (2). By the European Union
in January 2006, in which the use of antibiotics was
prevented from increasing growth within livestock sector.
This led fish workers to study the content of the intestinal
zone of warm and cold marine fish to identify beneficial
(3). This led researchers to seek the use of old medicine in
terms of the use of medicinal herbs because of their ability
to improve public health and its side effects. Cinnamonum
zeylanicum has been used for thousands of years for
medicinal purposes such as analgesics, antiseptics,
antispasmodics, and parasite. There have been few

Introduction
The aquaculture production in fresh water in Iraq is
estimated at 24.6 thousand tons in 2014, which constitutes
up to 28% of the total national production of natural
fisheries, which amounted to 63 thousand tons. The
common carp, grass, and silver come in the forefront of
these fish, the hatchery is estimated at about 17 million,
with its production of fry reaching 65 million carp per year,
and the number of fish feed factory reaching 17, with a
production capacity of 43,000 tons which included cage
culture methods as intensive culture system and earthen
pond (1).
The intensification of fish culture in the area unit has led
to problems in the spread of diseases and deterioration of
water quality, causing increased stress and diseases to
inhibit growth, which necessitated the use of antibiotics
extensively in animal production fields, including fish
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published studies on the effect of this plant in the field of
aquaculture, as well as its effects on blood sugar and
antioxidant (4) and its effect as an antibacterial agent, and
its effects on cytotoxicity (5) and on the growth of common
carp fish (6) Asian catfish Hypophthalmus pangasianodon
(7) and Nile tilapia Oreochromus niloticus (8).

obtaining suitable temperature of water with by using three
air conditioners. Disposal of solid waste excreted of fish by
using siphon was replaced about 20% -25% of the amount
of water found in aquarium a day with pure water. A field
instrument was used to measure dissolved oxygen, which
was 5.7-6.8 mg /l throughout the duration of the
experiment. These parameters fall within the appropriate
limits for warm-water fish growth of 25-30°C and 3-7mg/L
of temperature and dissolved oxygen, respectively (9), and
the pH was 7.2-8.6, measured by a HANNA pH meter at
room temperature and this parameter within the limits
recommended by (2). Four experimental diets were
synthesized containing 25.42% crude protein and 13.17 MJ
/ kg of feed representing, containing three levels of Chinese
cinnamon powder 0.75%, 1% and 1.5%, which were
purchased from markets, as well as a control diet (free of
cinnamon powder). Common carp fish were fed on four
experimental diets and their components and chemical
composition were shown in Table 1. The components of
experimental diets and edible fish were analyzed based on
the standard methods described above, depending on the
methods described by (10).

Materials and methods
This research was carried out in Fish Laboratory of the
Animal Production Department, College of Agriculture and
Forestry, University of Mosul for eight weeks from
22/5/2018 to 16/7/2018. 27 glass aquaria with dimensions
40*60*40 cm. fish were obtained from Yankee hatchery,
Ministry of Agriculture, Iraq.
A total of 96 common carp were distributed on 12 glass
aquaria with an initial weight 5±1 g / fish and six fish/
aquaria with three replicates for each treatment. Fish were
adapted to an aquaria environment and diet for four weeks.
Fish fed at 3% of its wet body weight throughout the
research period .The aquaria were provided with water after
they were placed in a large tank without a lid inside the
laboratory for 24 hours to get rid of chlorine as well as

Table 1: Dietary ingredients and chemical composition (%) of the diets containing different percentages of Cinnamon powder
Ingredients
Control (1)
Cinnamon 0.75% (2) Cinnamon 1.00% (3)
Cinnamon 1.50% (4)
Cinnamon powder
0.75
1
1.5
Animal protein
10
10
10
10
Soybean meal
30
30
30
30
Local barley
20
20
20
20
Yellow corn
18.5
18.5
18.5
18.5
Wheat bran
19
19
19
19
Food salt
1
1
1
1
Vit. & Miner. Mix.
0.5
0.5
0.5
0.5
Lime stone
0.5
0.5
0.5
0.5
binder (Pentolite)
0.5
0.5
0.5
0.5
Chemical composition
Crude protein Ether extract
Ash
Crude fiber
Nitrogen free extract
ME (MJ/Kg)
25.45
3.54
6.97
4.75
52.2
13.17
Calculated according to Smith’s equation: ME(MJ/Kg) = Protein X 18,8 + Fat X 33,5 + NFE X13,8 (11).
The following criteria were used to demonstrate the
effect of adding cinnamon at different levels to the scales:
Weight Gain (Weight Gain), Growth Rate, Relative Growth
Rate (RGR), Specific Growth Rate growth rate (SGR),
Food Conversion Ratio (FCR), Feed Efficiency Ratio
(FER) And Protein Efficiency Ratio (PER) and Protein
Productive Value (PPV), according to the following
equations: Growth daily gain= [(Wt-Wo / t], where Wt is
final weight of fish (g) and Wo = Initial weight of fish (g), t
= time (day). Initial and final weights (IW and FW,
respectively) were taken into account for calculation of
specific growth rate and relative growth rate with formula:
SGR (%) = ln FW-ln IW / time (day) × 100, RGR= FW-IW

/ IW × 100, food Conversion Ratio = g dry feed intake/g
wet weight and PER weight gain/g apparent protein
intake/g. Protein Productive Value = protein in final wt(g) Initial wt / Protein intake (g)× 100 and Survival
Rate=Number of dead fish / Total number of fish × 100.
All data were analyzed and performed with SPSS
software release 6.0 for windows. Data are given as mean ±
standard error of mean of three replicates of pooled
samples. Data were subjected to one-way analysis of
variance. Duncan’s new multiple range test were used to
determine differences among means for criteria. Significant
differences were performed at P<0.05.
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diet containing cinnamon at different rates for the daily and
total feed intake. The value these criteria increase with
directly with the increase in the addition of cinnamon. The
data recorded in the table 4, best feed conversion ratio was
for fish feeding on the 2nd diet which was significantly
higher than control diet and fish fed at the 3rd diet. It is
noted from the same table that diets containing different
percentages of cinnamon also differed significantly with
control diet in these criteria.

Results
Final weight, weight gain and daily weight gain
Results of the statistical analysis of the growth criteria
studied in table 2, showed no significant differences.
Among the studied the primary weight criterion, which was
5,26 g/fish, table 2 shows that the highest final fish weight
(gm/fish) was 9,86 for fish fed on the 4th diet 1.5%
cinnamon, while the lowest value for fish fed on the control
diet (zero cinnamon) was 8.53, these differences was not
significantly. In addition, the results indicated that weight
gain increased by adding 1% and 1.5% cinnamon powder
(diet 3 and 4) had a positive effect on the results, which was
4,44, 4,54 respectively, meanwhile fish fed on control diet
recorded 3.33 g/fish. This improvement in growth was due
to the addition of cinnamon powder.

Protein intake and protein efficiency ratio
Table 5 shows that the best food intake was for fish fed
on the fourth diet which was significantly higher than the
fish fed on the second diet container of 0.75% cinnamon
powder, while no significant differences were recorded
with the fish fed on the third diet. This results in the context
of the high appetite of fish to eat feed for the qualities
possessed by cinnamon, which was discussed earlier, as the
results of statistical analysis of the criterion of protein
efficiency ratio (PER) to the existence of significant
differences between the various transactions, which
amounted to 1.52, 1.48 and 1.43 for the second, third and
fourth diets respectively, while the mean value of the
control diet was 1.43.

Relative growth and specific growth rate
Table 3 shows that fish fed on diets 3 and 4 82.59 % and
84.24 % differed significantly (P>0.05) with control diet
64.39%, when cinnamon was added by 1% and 1.5%.
Feed intake and feed conversion ratio
Table 4 shows that there is no significant difference
between the fish fed on control diet and the fish fed on the

Table 2: Effect of Cinnamon powder on final weight, weight gain, and daily growth rate criteria of common carp (g/fish)
Diets
Initial body weight
Final body weight
Total weight gain
Control
5.20±0.44 a
8.53±0.72 a
3.33±0.28 b
0.75% Cinnamon
5.22±0.29 a
9.12±0.51 a
3.89±0.24 ab
1.00% Cinnamon
5.28±0.35 a
9.72±0.72 a
4.44±0.37 a
1.50% Cinnamon
5.32±0.33 a
9.86±0.67 a
4.54±0.33 a
*Means not sharing a common superscript letter are significantly differences P>0.05.

Daily weight gain
0.06±0.02 b
0.07±0.018 ab
0.079±0.28 a*
0.081±0.025 a

Table 3: Effect of Cinnamon powder on relative and specific growth rate and survival rate criteria of common carp
Diets
Relative growth weight (%)
Specific growth rate (SGR)
Control
64.39±1.48 c
0.89±0.04 a
0.75% Cinnamon
75.03±2.76 b
0.94±0.02 a
1.00% Cinnamon
82.59±1.72 a
0.95±0.02 a
1.50% Cinnamon
84.24±1.83 a
0.96±0.03 a
*Means not sharing a common superscript letter are significantly differences P<0.05.

Survival rate (%)
100
100
100
100

1 respectively. Results of the effect of cinnamon on
chemical composition of body of common carp fed at
different percentages of China cinnamon powder referred
the absence of any significant differences (P> 0,05) in
percentage of dry matter, which ranged from 26.81% of fish
fed on the control diet, while 27.77%, 26.95 and 27.10% for
fish fed at 2nd, 3rd, and 4th diets respectively. As well as for
the percentage of crude protein 15.11% (control diet) and
15.25% for fish fed at the 3rd diet 1% cinnamon powder.
There were no significant differences in the percentage of
ash in our current study, which increased but not

Protein deposition, ash and fat
The results of the statistical analysis of the protein
(gm/fish) showed significant differences between fish fed
on different diets. Data recorded in table 4 indicate that the
percentage of protein deposited directly with percentage
additive of cinnamon, so, protein retention of 4 th diet 0.81,
which increased significantly with control diet 0.51.
Our current study of protein productive value criterion,
where fish fed cinnamon powder at different levels 0.75, 1
and 1.5% was significantly higher than control diet which
was 26.04, 27.33, 31.17% and 23.58% for diets 2, 3, 4 and
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significantly with the addition of cinnamon as it reached
3.19% (control diet) and 3.83% for fish fed on the 4 th diet.
Table (6) shows that the addition of cinnamon reduced
fat content of the fish body. Fat content was significantly

reduced (P> 0.05) in the edible portion of fish feeding on
diets containing 1 and 1.5, with fat percentage of 7.78% and
7.65% respectively, while fish fed on the control diet
reached to8.81%.

Table 4: Effect of Cinnamon powder on feed intake, feed conversion ratio of common carp
Diets
Food intake (gm/fish)
Food intake (gm/fish/day)
Control
9.99±1.06 a
0.012±0.040 a
0.75% Cinnamon
9.81 ±0.68 a
0.018±0.012 a
1.00% Cinnamon
11.43 ±1.04 a
0.021±0.020 a
1.50% Cinnamon
15.09±2.34 a
0.085±0.080 a
*Means not sharing a common superscript letter are significantly differences at P<0.05.

Food conversion ratio
3.34±0.190 a
2.22±0.044 c
2.75±0.078 b
2.86±0.062 b

Table 5: Effect of Cinnamon powder on protein intake, protein efficiency ratio, protein deposition and protein productive value
criteria of common carp
Protein consumption
Protein efficiency ratio
Protein retention
(gm/f/d)
(PER)
(gm/fish)
Control
2.53±2.7 b
1.48±0.107
0.51±0.03 b
0.75% Cinnamon
2.49±1.47 b
1.52±0.10
0.59±0.02 ab
1.00% Cinnamon
2.90±0.26 ab
1.43±0.03
0.63±0.05 a
1.50% Cinnamon
3.82±0.59 a
1.40±0.09
0.81±0.13 a
*Means not sharing a common superscript letter are significantly differences P>0.05.
Diets

Protein Productive Value
(PPV)
23.58±4.30 b
26.04±1.80 a
27.33±2.77 a
31.17±2.92 a

Table 6: Chemical composition (%) of the edible common carp fed to different percentages of Cinnamon
Diets
Dry weight
Total protein
Ether extract
Control
26.81±0.06 a
15.11±0.16 a
8.81±021 a
0.75% Cinnamon
27.77±0.62 a
15.10±0.29 a
8.16±0.09 ab
1.00% Cinnamon
26.95±1.63 a
15.25±0.10 a
7.78±0.34 b
1.50% Cinnamon
27.01±0.06 a
15.21±0.06 a
7.65±0.33 b
Means not sharing a common superscript letter are significantly differences P> 0.05.

Ash
3.19±0.48 a
3.40±0.15 a
3.31±0.05 a
3.83±0.17 a

These results were consistent with (14) adding
cinnamon powder by 0.25% to 1% Cinnamon leaves have
improved growth and survival rate of common carp, as well
as Abdel-Tawwab et al. (15). The addition of cinnamon
powder has enhanced the secretion of digestive enzymes,
protease, lupine, fungal immunity, amylase. It may enhance
the community of beneficial microorganisms, or may
promote microbial enzymes that improve feed digestion and
nutrient uptake, enhanced the activity of digestive enzymes
as well as innate immunity. Both Ahmad et al. (8),
Sivagurunathan et al. (16), Stoyanova et al. (13) did not
have significant differences in growth rates of common
carp fish, but were computed when adding cinnamon
extract showed significant differences for the relative
growth rate and specific growth rate compared with control
diet when adding Chinese cinnamon powder at percentage
2.5%. The researchers obtained fewer effective results on
these criteria. Setiawati et al. (7) found significant
differences in specific growth rate criteria, when adding 1%
cinnamon leaf extract, leave powder to an Asian catfish
diet.

Discussion
The results of this research show that common carp fed
on a diet containing 1% cinnamon powder had positive
effects in growth and food utilization criteria. The addition
of cinnamon powder by 0.75% resulted in an improvement
in growth crteria and survival rate. Growth of common carp
in our current research may be due to cinnamon containing
growth enhancers. (12) found that cinnamon leaves contain
growth promoters, trans-cinnamaldehyde, eugenol and
cummarin, while (13) did not have significant differences in
growth rates of common carp, but computed when adding
cinnamon extract showed significant differences for the
final weight and weight gain values.
These two criteria are used to evaluate fish growth over
other growth parameters. Relative growth rate expresses
growth performance regardless of initial weight. Specific
growth rate reduces the dispersion of experimental units by
adopting the natural logarithm of comparison between
experimental units under study (9).
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Feed intake and feed conversion ratio are important
criteria that indicate the quality of food provided fish farms.
The data shows that there is no significant difference
between the fish fed on control diet and fish fed on diet
containing cinnamon at different rates for daily and total
feed intake. It was found that eating cinnamon reduces the
rate of emptying digestive system with lowering blood
sugar (17), and may be associated with the smell of
cinnamon distinctive, where Dedi et al. (14) reported that
eating feed that contains cinnamon causes an increase in the
fish's appetite for eating the feed, because cinnamon
contains oil up to 10-12%, which contains cinnamaldehyde
(14), while Abdul-Tawwab (15) was not obtain significant
differences when adding cinnamon by 3% to 10% to the
diet of Nile tilapia. Data indicated that in the table (4), the
best dietary conversion ratio was for fish feeding on 2 nd diet
which was significantly higher than control and 3rd diet. It is
noted from the same table that diets containing different
percentages of cinnamon, also differed significantly with
control diet in these criteria. These results are consistent
with the findings of many researchers, where Al-Ashaab et
al. (6) reported that, the addition of Chinese cinnamon by
1% resulted in a higher significantly for dietary conversion
ratio and feed efficiency, meanwhile Abdul-Tawwab et al.
(15) had significant differences when addition cinnamon by
0.25% to 10% of the total diet. Setiawati et al. (7) found
significant differences, in addition of cinnamon powder and
extract leaves in feeding efficiency criterion of Asian
catfish.
The nutritional importance of protein efficiency ratio
and protein productive value is concentrated in the
interpretation of protein pathways used to build protein,
fatty tissues, or that weight gain is due to increased
moisture. Results of protein intake correlated with the
amount of feed intake, where the results of the current
research show an increase in amount of protein intake of
fish fed on fourth diet containing 1.5% cinnamon. This
results in the strong appetite of fish to consume food for the
consistency of cinnamon. There were no significant
differences between the fish fed on the other experimental
diets of protein efficiency ratio criterion. These results are
consistent with the findings of Al-Ashaab et al. (6) that the
addition of 1% cinnamon powder produced significant
differences in protein intake.
The aim of the use of food additives in experimental
diets, including medicinal herbs, including cinnamon, is to
enhance the growth of fish by growing the proportion of
protein in fish tissue fed on such promoters of growth rather
than by fat deposition. Evidenced of the effects of this high
protein content deposited directly proportional to the high
rate of addition of cinnamon. Satawati et al. (7), Rolen et
al. (18), noted increased the protein deposition in the Asian
catfish when cinnamon leaf extract was added by 0.1 per
cent and 1 per cent of powder leaf, respectively, and this
was attributable to the growth impact Cinnamaldehyde was

the key component of cinnamon, which reached 60.72%
(12,18) of which the addition of leaves extract was noted of
cinnamon improve the value of protein retention, when
adding by 1g/ kg compared with control.
The results of the addition of different levels of
cinnamon powder showed that it was positive in improving
the protein productive value of fish fed on these
experimental diets, which recorded significant differences
compared to the fish fed on the control diet. No significant
differences were observed in the chemical composition of
the fish fed with different proportions of cinnamon powder,
which included dry matter, crude protein and ash. Although
there were significant differences in the level of ether
extract, which decreased significantly for fish fed on the
diet containing cinnamon by 1 and 1.5% (diet 3and 4).
While Takasao et al. (19) found high protein content in the
body of fish, they indicated that cinnamon has the ability to
stimulate growth by enhancing protein and collagen
biosynthesis in body tissues. This result did not agree with
the conclusion of Rolen et al. (18) who found that intake
1% of cinnamon extracts in the Asian catfish has a
significant effect in increasing the deposition of protein.
While Abdel-Tawwab (15) reported that the ash content in
the body of Nile tilapia was increased significantly, when
using nanotechnology to treat cinnamon. We assume that
this difference may be due to the cinnamon variety, its
processing technology extracts and the fish class being
tested.
In the present research, the addition of cinnamon
powder to the diet of the third and fourth fish significantly
decreased the amount of fat in the edible portion compared
with the control diet. Hlebowicz (17) ststed that low body
fat is associated with low blood glucose, which is
associated with a high gastric emptying rate, Azima (20),
Meanwhile, Abdel Tawab (15) did not find significant
differences due to adding cinnamon to the Nile tilapia diet.
Conclusion
The results of current study demonstrated that the
addition of 1.50 per cent cinnamon to the fish diet would
improve the growth rate also improve the feed conversion
ratio, in addition to reduction in total fat percentage in
edible portion of the fish.
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تأثير إضافة مستويات مختلفة من القرفة
( على معايير النمو والتركيبCinnamomum sp)
Cyprinus carpio L. الكيميائي ألسماك الكارب الشائع
محمود احمد محمد
، جامعة الموصل، كلية الزراعة والغابات،قسم الثروة الحيوانية
 العراق،الموصل
الخالصة
،أجري هذا البحث لغرض تقييم إضافة ثالث مستويات من القرفة
0،15±5  بمعدل وزن، سمكة كارب شائع96 ً وزعت عشوائيا
سمكة على أربعة عالئق تجريبية بواقع ثالث مكررات لكل معاملة/غم
والتي احتوت على نسب مختلفة من هذه األعشاب الطبية الى عليقة
) وثالث عالئق تجريبية احتوت على1  (عليقة% وهي صفر،المقارنة
 على4 و3 و2  من العليقة الكلية عليقة%1،5 و%1 و%0،75
 بينت نتائج التحليل اإلحصائي وجود فروق معنوية في معايير.التوالي
الزيادة الوزنية الكلية ومعدل النمو اليومي ومعدل النمو النسبي
والبروتين المتناول ومعامل التحويل الغذائي والبروتين المترسب
والقيمة المنتجة للبروتين ما بين عليقة المقارنة واألسماك المغذاة على
 بينما لم تسجل فروق معنوية مع األسماك المغذاة على،العليقة الرابعة
عليقة السيطرة معايير الوزن النهائي والنمو اليومي والنمو النوعي
والغذاء المتناول ونسبة كفاءة البروتين ومكونات جسم األسماك من
 بينما أدى إضافة مسحوق القرفة،المادة الجافة والبروتين الخام والرماد
 بنا ًء عل النتائج.الى خفض معنوي لنسبة الدهون المترسبة في الجسم
) من القرفة (الدارسين%1،5 المذكورة آنفا ً فإنه باإلمكان إضافة
.لغرض تحسين أداء النمو والقيمة الغذائية ألسماك الكارب الشائع
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