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The aim of conducting this study was to evaluate the use of added natural zeolite (clinoptilolite) in
common carp fingerling (Cyprinus carpio L.) breeding ponds and to demonstrate its effect on biochemical
blood parameters and liver enzymes, This study was conducted for 12 weeks with an initial weight of the
fish reachin (25 + 1) gram, The study divided into Seven treatments, each treatment was divided into 3
replicates, in each replicate (10 fish), the first treatment (control treatment) Without adding zeolite, Zeolite
was added to the rest of the treatments in two ways, the first way was (add inside the filter) in proportions
(5,10,15) g/L for the second, third, and fourth treatments, respectively, In the second way, add zeolite
(inside the rearing ponds with plastic mesh bags) in proportions (5,10,15)g/L for the fifth, sixth, and
seventh treatments, respectively, The results of the study showed The fifth treatment recorded the highest
values for biochemical blood parameters (CHO, NHDL, Sugar, Cortisol) when compared to the rest of the
experimental treatments The results of the study showed The fifth treatment recorded the highest values
for biochemical blood parameters (CHO, NHDL, Sugar, Cortisol) when compared to the rest of the
experimental treatments, The best ratios for adding natural zeolite (Clinoptilolite) were (5, 15) g/L zeolite
in the biofilter and (10, 15) g/L zeolite in the fish tanks, as these ratios gave the best values for the blood
biochemical indicators of the common carp that were used in the experiment (CHO, T.G, NHDL, sugar,
protein. albumin. ALT and cortisol) compared to the rest of the Studied standards.
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Introduction

Aquaculture has flourished and is considered
one of the most important and irreplaceable
developing areas in animal food production
sectors around the world [1,2]. This sector helps
meet the important needs of providing food as
well as food security [3,4]. Water quality is one
of the most important factors in aquaculture, so
water quality must be monitored to achieve
optimal production in aquaculture and ensure
their growth and survival, and in order to
provide ideal conditions that vary depending on
the type of fish, and the total ammonia nitrogen
(TAN) concentration is the most important
characteristic that limits the quality Water in
aquaculture [5]. Ammonia in the molecular
form (NH3) is more harmful than the ionic form
of NH4, and To avoid these damages, the
percentage of ammonia (NH3) in the water
must be reduced, especially in recirculating
aquaculture systems (RAS) (fish tanks)[6].
Recently, fish farmers have shown increasing
interest in using zeolite as a water and sediment
treatment compound in their aquaculture farms
to remove toxic gases and increase water pH
[7,8]. A number of researchers have so far
identified zeolite as an environmentally
friendly material [9,10,11]. There are
recommendations regarding its use in
improving water quality by removing gases and
harmful substances such as (ammonia, nitrite)
and heavy metals. [12,13]. Zeolite is classified
as a wet crystalline aluminosilicate mineral and
its source is volcanic rocks [14,15]. The porous
structure of zeolite supports some special
physical and chemical properties including ion
exchange, adsorption, molecular screening and
catalysis, making zeolite an effective agent in
trapping and repelling aquatic toxic substances
and also facilitating the control of water pH
[16,17]. [18] Recommended the use of zeolite
in aquaculture (Nile tilapia) which achieved

65

excellent results in improving the quality of
tank water by removing harmful gases
(ammonia and nitrite), reducing the content of
heavy metals, and improving growth
performance and physiological condition. In
fish farming, zeolite is considered a water
treatment compound,The sediment is a
relatively safe substance (inert substance) that
has a short environmental life and does not
cause harmful effects on aquatic organisms
when used in the recommended dose. Adding
zeolite to the water reduced high ammonia
levels, raised dissolved oxygen levels in the
water, and restored pH balance , Adding zeolite
to fish feed was found to have a beneficial
effect on fish metabolism, body composition,
and metabolic waste disposal [19,20].

Materials and Methods
Experimental Treatment

Operation with laboratories in The Ministry of
Science and Technology Ethical approval No.
ISO 17025 and College of Agriculture,
University of Anbar, (120) common carp fish
(Cyprinus carpio L.) were used in this
experiment, These fish were distributed into
seven experimental treatments (30
fish/treatment), and each treatment was divided
into three replicates (10 fish/replicate), The
tanks volume was (1) m3 and the water capacity
was (1000) litre, The experimental fish were fed
a commercial diet (pelt) and its components are
shown in a Table 1.
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Table 1 . Components of the commercial feed
used to feed the common carp fish used used in
the experiment.

Component  Percentage

Crude protein 32%
Crude fat 4 %

Crude Fibers 4%

In addition to minerals, vitamins, amino acids,
antioxidants and antifungals.

Experimental Fish

The study continued for (90) days, in which
fingerlings of common carp (Cyprinus Carpio
L.) were used with an average weight of (25 =
1) grams/fish. During the experiment period,
weights were taken for all experimental fish
individually every (15) days.

Statistical Analysis

A completely randomized design (C.R.D.) was
used to analyze the experimental data
statistically, as it included the effect of the
experimental parameters on the studied traits,
by following the general linear model and using
the ready-made SAS statistical program,
version 9.1 [21]. The presence of statistically
significant differences between means was
tested using Duncan's multinomial test [22] at
the level of significance(P>0.05).

Results and Discussion

During the experiment period, pH values
ranged between (7.8 - 8.4), temperature
between (24- 30) °C, dissolved oxygen
concentration (4.2 - 6.3) mg L-1, ammonia
concentration (0.21 - 0.38) mg L-1, nitrite.
(0.16 - 0.49) mg/L, nitrates (18.64 - 93.89) mg
L-1, these conditions are suitable for raising
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common carp (Cyprinus carpio L.), The results
of our study are consistent with what was stated
by [23,24], as he showed that the concentration
of dissolved oxygen in the water suitable for the
growth of common carp fish must be no less
than (3) mg L-1. as he stated that the
appropriate pH concentration for the growth of
common carp fish must be no less than 6.4 and
no more than 8.6, and The concentration of
ammonia that is toxic to fish is (2.2) mg L-1.
The presence of ammonia, nitrite and nitrate are
a concern in closed aquaculture systems and
must be monitored regularly as their production
is directly related to nutrition, feed quality,
feeding rate, fish weight and temperature[25].

The results of the statistical analysis of
biochemical blood parameters showed that
there were no significant differences at the level
of significance (P<0.05) between the
experimental treatments in the values of (HDL,
Globulin and AST), Treatment TS5 was
significantly superior to treatments T2,T4, T6,
and T7 in CHO values, The values were (298,
201.66, 221.3, 222.6, and 166.3), respectively,
where treatment T7 recorded the lowest values.

Treatment T3 recorded a significant difference

over treatments T2,T4, and T7 in blood
triglyceride (TG) values, The values were
(560.6) for the third treatment and (445.33,
385.66, 182.6) for treatments T2,T4, and T7,
respectively, as treatment T7 recorded the
lowest values, Treatment TS was significantly
superior to treatments T2, T3, T4, T6, and T7 in
the level of NHDL, and the values were (239,
145, 173.6, 164, 165.6, 123.3), respectively,
while no significant differences were recorded
between it and the control treatment.

As for blood sugar level, treatments TS5, T6,
and T7 were significantly superior to treatment
T2, and the values were (158.66, 144, 140.60,
105.33), respectively, while no significant
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differences were recorded between treatments
T1, T2, T3, and T4 (136.33, 105.33, 136.30,
133.33) respectively in this standard.

As for blood proteins, T2 clearly outperformed
the treatments T4, T6, and T7 with their values
(74, 61.66, 60.33, 47.60), respectively, while
significant differences between the treatments
T1, T3, and T5 (74, 72, 69, and 62.33) prevail
on the right, The control treatment was
significantly superior to the T4, TS, T6, and T7
treatments in albumin values, and the values
were (53.66, 42, 40.66, 39, 24.6), respectively,
while no significant differences were recorded
between them and the 2T and 3T treatments
(53.66, 49.33, 48.33) respectively, Treatment
T2 recorded an increase in the values of the
liver enzyme ALT, as it was significantly
superior to the rest of the experimental
treatments and recorded the highest value,
reaching (104.66), while the control treatment
recorded the lowest values, reaching (14.86).

Treatment TS was significantly superior at a
significant level (P<0.05) to the rest of the
experimental treatments in cortisol values, as it
recorded the highest value, which was
(1454.51), while treatment T7 recorded the
lowest value, which was (323.6), High Cortisol
values in the blood of the experimental fish are
evidence of stress, Therefore, the TS5 treatment
fish recorded the highest stress
compared to the rest of the experimental
treatments, while the T7 treatment fish recorded
the lowest stress values compared to the rest of

values

the control treatments.

The serum activities of ALT and AST enzymes
improved significantly when adding zeolite,
which indicates that adding zeolite at different
levels does not have a harmful effect on the
health of Nile tilapia fish, The addition of
zeolite to common carp breeding ponds also
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reduced the percentage of excess ammonia in
the pond water[26]. This result is consistent
with what was stated[27],[28],[29]. In addition,
the presence of zeolite in fish tanks water
played a role in lowering the pH[30]. These
results are consistent with the results of our
study and what was reported[31] For rainbow
trout fish,[32],[33] Who added zeolite to the
diet of Nile tilapia. Also explain[34] that the
Serum proteins help produce more energy
during stressful conditions (detoxification) to
overcome this stress. The results of our study
showed that with the increase in the inclusion
of zeolite in the experimental treatments, in
return, the values of blood proteins decreased,
as it was confirmed[35] Zeolite and perlite
supplements did not have a significant effect on
total blood serum protein concentrations When
adding zeolite and perlite in different
proportions to common carp fish diets Cyprinus
carpio L., The results of our study are consistent
with this view.

The results of our study showed that blood
sugar levels decreased with the addition of
zeolite in the experimental fish tanks, and this
result is consistent with what was reported[36]
Who reported that blood sugar levels decreased
with increasing inclusion of zeolite in sea
bream farming (Sparus aurata), The exact
mechanism of the effects of zeolite on the
biochemical properties of fish blood serum is
currently unknown, and we have no explanation
for this response.
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Table 2. The effect of adding natural zeolite on the blood parameters of common carp fish used in the experiment.

Treatment

T1 T2 T3
CHO 2594+21.12 201.66+19.71 231.3+11.20
ab bc abc
TG 475.33+23.69 445.33+20.85 560.6+33.76
abc bc a
HDL 56.33+£5.36 56.66+4.09 57.6+4.33
a a a
NHDL 202.66+17.38 145+17.89 173.6+7.42
ab bc bc
Sugar 136.33 +4.80 105.33+4.63 136.3+ 4.63
ab b ab
Protein 72+3.60 74+5.85 69+2.30
ab a ab
Albumin 53.66+1.76 49.33+2.84 48.33+1.20
a ab ab
Globulin 18.33+£2.33 24.66+ 8.11 20.66+2.33
a a a
ALT 14.86+0.40 104.66+ 3.83 43.53+6.11
c a b
AST 211.3+42.20 269+ 42.33 228.3+17.9
a a a
Cortisol 1180.6+92.16 917.9+43.95 874.26+9.09

b c

T1: Control, T2: Add zeolite at a rate( 5 g/L in filter ) (

221.3+35.46

385.66+64.8

57.3342.18

164+37.64

133.33+15.62

61.66+1.85

42+ 1.15

19.66+ 0.88

17.86+ 2.55

188.6+ 13.95

718.1+ 16

TS5 T6 T7
298+16.50 222.6+22.1 166.3£11.7
a be c
541.6+29.79 488.6+9.82 182.6+5.04
ab abc d
59+4.72 57+5.29 434+2.30
a a b
239+15.01 165.6+17.7 123.3+11.2
a be c
158.66+13.24 144+ 14.57 140.6£7.85
a a a
62.33+£3.17 60.33+4.33 47.6+2.60
ab b c
40.66 + 6.43 39+4.61 24.6 +2.60
b b c
21.66+ 4.66 21.33+4.63 23 +4.50
a a a
15.23+0.61 15.66+0.99 35.93+3.59
c c b
205.6+20.34 210.6+4.63 195.3£18.0
a a a
1454.5+ 44 1009.6+22.6 323.6+£56.6
a c e

90 day), T3: Add zeolite at a rate( 10 g/L in filter

) (90 day), T4: Add zeolite at a rate( 15 g/L in filter ) ( 90 day), T5: Add zeolite at a rate( 5 g/L in tank )
(90 day), T6: Add zeolite at a rate( 10 g/L in tank ) ( 90 day), T7: Add zeolite at a rate( 15 g/L in tank ) (

90 day)
Conclusion

The results of this study showed that the best
ratios for adding natural zeolite (clinoptilolite)
were (5, 15) g/L zeolite in the biofilter and (10
, 15) g/L zeolite in fish ponds, as these ratios
gave the best values for the biochemical blood
parameters of the Common carp fish (Cyprinus
carpio L.) that used in the experiment (CHO,
T.G, NHDL, Sugar, Protein, Albumin, ALT
and Cortisol) compared to the rest of the
experimental parameters.
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