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ABSTRACT

This study conducted to find the effect of partial replacement of soybean meal by Spirulina
Arthospira platensis on some blood picture and biochemical criteria in common carp Cyprinus
carpio. Fish were fed on five experimental diets contained spirulina with ratio 1.45%, 2.90%,
3.54% and 6.10% of the total diet as well as control ( without spirulina) for 56 days . Results
of the statistical analysis showed a significant decrease (p< 0.05) in the concentration of
hemoglobin in treated fish fed on spirulina diets, meanwhile a significantly differences
(p<0.05) for stress index and the albumin criteria for fish fed at fifth diet comparing with
control diet. The aspartate amino transferase for fish fed on the control diet increased
significantly (p< 0.05) compared for other experimental diets. The results of the current study
show that replacing the soybean meal with spirulina by 11.8 % (3.54 of the total diet)
improved the studied criteria compared to the control diet.
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INTRODUCTION

Aquaculture contributes to meet the increasing
needs of the population of the aquatic
organism, including fish (4), because the
commercial fishing from open water suffers
from a decrease in its contribution to filling
this deficit to 50% of the consumer needs of
seafood in all parts of the world (16). Common
carp is very much favored for cultivation in
ponds in Irag, Asia, Near East, mono or
polyculture with other fishes, because of its
excellent growth and feed efficiency rate,
omnivorous habit, hardy culture and easy
adaptation to artificial feeds. Consequently,
this fish was introduced into many countries
throughout the world, including Europe,
Australia and North America(20) with very
different ecological conditions and variable
growth rates, so that probably genetic varieties
of the GH gene might be of adaptive
importance(2). Per capita consumption of fish
in Irag was 4 kg per year, while the average
Arab per capita consumption of aquatic
organisms had been estimated at 10.97 kg /
year compared to 19.9 kg /capita worldwide
(6). It known that the soybean meal is low in
its sulfur amino acid contents as well as, the
presence of a number of inhibitors nutrition,
including  gossypol;  trypsin  inhibitor;
hemagglutinating agents; glucosinolate; phytic
acid and erucic acid that reduced the
utilization of soybean meal by fish (17). These
anti-factors of nutrition have a negative impact
on the viability of digestion of nutrients,
including protein (10). Recently, the use of
spirulina as food additives to improve the
nutritional  value of traditional diets
popularized, through its contribution to
support the growth and food efficiency,
protein and digestion of vegetarian food (35).
As well as being plant origin, known higher its
content of vitamin B complex and vitamin A
(33). Spirulina mainly consists of nutrients
from crude protein, carbohydrates, essential
fatty acids, minerals and pigments such as
carotenoids (p-carotene) and chlorophyll (3
and 19), in addition to containing all the
essential amino acids and it is rich in minerals.
The advantages of this bio-preparation qualify
it to be a competitor to traditional foods, as it
commercially produced in many countries of
the world in Bangladesh, India and the United
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States of America (15). It has a unique quality
to detoxify chelate heavy metal, as well as
another dry algae (5). The present study aimed
to find the effect of partial substitution of
soybean meal by blue-green algae on blood
picture and efficiency of ALT, AST enzyme
and creatine.

MATERIALS AND METHODS
Experimental fish: The study was conducted
at the Fish Laboratory of Animal Production,
College of Agriculture and Forestry,
University of Mosul. A total of 120 fingerlings
of common carp Cyprinus carpio with average
weight of 15 g. with no visible signs of disease
or morbidity, and acclimated to laboratory
condition for 15 days before beginning of the
experiment. Fish were briefly bathed in Nacl
for 5min for remove all external parasite if
present.

Diet preparation

Eight week feeding experiment were started
using a commercial diet .

Diet(1): Used the same commercial basal diet
for the control group.

Diet (2): Basal diet supplemented with 1.45%
spirulina and 27.5% of soybean meal from the
total diet.

Diet (3): Basal diet supplemented with 2.9%
spirulina and 25% of soybean meal from the
total diet.

Diet (4): Basal diet supplemented with 3.54%
spirulina and 22.5% of soybean meal from the
total diet.

Diet (5) : Basal diet supplemented with 6.1%
spirulina and 20% of soybean meal from the
total diet. Each of the five treatments was fed
the formulated diets at a twice daily rate of
(3%) body weight throughout the experiment.
Fish fed on equal diets with crude protein,
which amounted to 27% and metabolic energy
of 13.48 MJ / kg. Table (1) and Table(2)
showed the components and chemical
composition of the experimental diets
respectively.

The aquarium used: The class aquarium used
in the experiment, measuring 60x40x40 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
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characteristic such as temperature (24- 26°C);
Table 1. Dietary ingredients composition of the experimental diets containing different
percentages of spirulina Arthospira platensis

pH (7.7-7.8); Oxygen (5.5-6.0 mg/l).

Diets 1) @) @) (4) ©)
Control Spirulina spirulina spirulina spirulina

Ingredients 1.45% 2.9% 3.54% 6.1%

Spirulina - 1.45 2.9 3.54 6.1

Animal protein 10 10 10 10 10

Soybean meal 30 27.5 25 225 20

Local barley 20 19.45 21 22.46 21

Yellow corn 185 19 195 19 20.2

Wheat bran 19 20.1 19.1 20 20

Food salt 1 1 1 1 1

Vita. & Miner. Mix. 0.5 0.5 0.5 0.5 0.5

Lime stone 0.5 0.5 0.5 0.5 0.5

binder (Bentonite) 0.5 0.5 0.5 0.5 0.5

Table 2. The chemical composition (%6DM) of experimental diets.
Diets (€D)] (2) spirulina 3) @) 5) Spirulina
Control 1.45%(2) spirulina spirulina spirulina (determine)

Nutrients 2.9% 3.54% 6.1%
Dry matter 89.25 89.26 89.26 89.24 89.24 95.9
Crude protein 29.0 28.3 28.75 28.79 28.99 63.0
Ether extract 2.90 2.95 2.90 2.99 2.90 3.34
Crude fiber 5.95 5.95 5.68 5.63 5.88 10.0
Ash 6.97 6.85 6.97 6.89 6.89 11.67
Nitrogen free extract 55.18 55.95 55.70 55.70 55.34 11.99
ME (MJ/Kg) 13.43 13.46 13.51 13.51 13.53 14.31

*Calculated according to equation: ME (MJ/Kg) = Protein X 18.8 + Fat X 33.5 + NFE X13.8 (31).

Hematological examinations

Blood was collected in the end of the
experiment from the caudal vien, wusing a
sterile disposable plastic syringe 3 ml,
transferred immediately to a test tube
containing (EDTA) (Ethylene di amine tetra-
acetic acid) for studying hematological
parameters, including the Red Blood Cell
(RBC), White Blood Cell (WBC), Packed Cell
Volume (PCV) and Haemoglobin
concentration (Hb),these parameters were
determined as described by (8). Blood smears
were prepared; methyl alcohol was stabilized
at 100% concentration for 10 minutes, then
stained with kimza dye and then lymphocytes
and heterophil cells calculated in 100 white
cells and according to the following equation.
Stress index

Stress index calculated according to following
equation (9):

Stress index = Heterophil / Lymphocyte
Biochemical parameters Total

Proteins

Biuret method used to the examine through a

test kit that described by (34). Total protein
_ 0.D.Sample L Lo

—mx ng/dl : n=5 , g/l: n=50 The
method described by (18) adopted to measure
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total protein concentration using a special
reagent produced by the French Company
Biolabo. (11) used. A special reagent produced
by the French company Biolabo used to
measure the albumin concentration. The
following equation adopted to measure the
concentration ~ of  globulin: Globulin
concentration (g/100 mL blood) = total protein
concentration - albumin concentration. The
enzyme transporter of the alanine amino
transferase (ALT) was measured by the
method described by (27) using a special
reagent from Rondex. The enzyme transporter
of the aspartic acid (AST) transferase
Aspartate Amino measured based on the (27)
and a special reagent from the Rondex
Company, were used. Biolabo creatinine
measurement kit, French production, used to
determine the colorimetric reaction of
creatinine with alkaline biorate to the unknown
sample in the spectrophotometer and at a
wavelength of 490 nm (22).

Statistical analysis

Complete Randomized Design (CRD) used in
data analysis by the Statistical Package for
Social Science (32) in analyzing the effect of
experimental coefficients on the studied
criteria, and the significant differences
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between the mean characteristics of the
characters examined by the multiple-ranged
Duncan's test (13).

RESULTS AND DISCUSSION

Results of the statistical analysis of PCV cells
showed that there were no significant
differences among fish fed on different
experimental diets, which ranged between 20
to 24%(Table 3). These results are consistent
with (24) in the absence of changes in the
blood parameter of Catfish, Clarias
macrocephalus x Clarias gariepinus, fed on
spirulina diet. While (14) reported an increase

in PCV of red tilapia hybrids Oreochromis
niloticus x Oreochromis mossambicus fed a
diet supplemented with spirulina. While a
significant of of hemoglobin concentration (P<
0.05) was observed for fish fed to the second
and control diets compared with other
experimental diets (Table 3) which reached
75.2 and 78.1, respectively. These results are
consistent with (1). They indicated a
significant increase in the hemoglobin
concentration of common carp fed on a diet
supplemented with spirulina.

Table 3. Effect of substitution of different levels of Spirulina on PCV, concentration of
Hemoglobin and stress index in common carp (Means * SE).

Treatments T1 T2 T3 T4 T5
Control spirulina spirulina spirulina spirulina
Parametrs 1.45% 2.9% 3.54% 6.1%
PCV % 0.24+0.01 0.24+0.01a 0.21+0.11 0.20+0.01 0.20+0.01
a a a a
Hb g /100 mi 78+1.00 75+2.00 63+1.00 59+2.00 63+1.00
a a b b b
Stress index % 28.04+0.06 25.72+0.3c 24.49+0.14d 23.62+0.01 35.72+0.1
b e a

Means with different small letters in the same row are significantly different p<0.05)

Results in Table 3 showed the effect of
spirulina on the stress index of fish fed on
different experimental diets. A significant
increase (P<0.05) observed in the stress index
criterion for the treatment of fifth diet
containing spirulina 6.1% (35.62) compared
with control diet (28.04), which was higher
than for other experimental diets (Table 3).
Results obtained previously (25), that the best
weight gain and nutritional conversion ratio
were obtained when feeding fish on the fourth
diet (3.54% spirulina), and this was shown by
the results of the stress index, which reached
23.62%, were the percentage of stress index
indicates an increase or decrease in white
blood cells, especially Heterophil and
lymphocytes, which reflected positively on the
growth of fish that fed on fourth diet.
Concentration of total protein, albumin,
and globulin

Results of Table 4 showed that no significant
differences(P<  0.05) in total protein
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concentration among the different treatments.
While it’s found there were a significant
differences (P< 0.05) in the concentration of
albumin (g / 100 ml) for fish fed on the fifth
diet (spirulina with 6.1% of the total diet) as it
reached 3.65, which differed significantly (P<
0.05) from the experimental diets (except for
the second diet). The results of the statistical
analysis of the standard globulin concentration
(g / 100 ml) showed that there were no
significant differences(P< 0.05) among the
different experimental treatments. Their rates
ranged between 1.31-2.16 of fourth diet and
control diet respectively. Abdulrahman (1)
reported a significant increase in the level of
total protein for fish fed on control diet
compared with fish fed on diet containing 5 ¢
of spirulina / kg. Sherif et al. (30) indicated a
high level of total protein and globulin in
groups containing spirulina and a decrease in
albumin concentration in diets containing
spirulina
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Table 4. Effect of substitution of different levels of Spirulina on total protein, aloumin and
globulin concentration of common carp (Means + SE).

Treatments T1 T2 T3 T4 T5
Control spirulina spirulina 2.9% spirulina spirulina
Parametrs 1.45% 3.54% 6.1%
Total protein gm/100ml 4.76 £0.14 4.69 £0.21 3.78+0.14 4.31+0.01 5.25+0.21
a a a a a
Albumin gm/100ml 2.60+0.00 2.75+0.35 63+0.35 3.00+0.10ab  3.65+0.25a
b b b
Globulin gm/100ml 2.16+0.14 1.94+0.14 a 1.58+0.04 1.31+0.09 1.60+0.40
a a a a
Means with different small letters in the same row are significantly different (p<0.05)
It also found that fish fed with diets contained in the experimental diets. Significant decrease
10-5 g of spirulina / kg, which gave a high (P< 0.05) was recorded in serum ALT activity
percentage of protein, albumin and globulin values for all treatments containing spirulina
concentration compared with fish fed at the (exception of the group fed on spirulina with
control diet. (28 and 26). 2.9%), a significant increase(P< 0.05) was
The effect of spirulina on ALT, AST and observed in the effectiveness of this enzyme
creatinine activities compared to the control treatment and the
Results of the statistical analysis confirmed the other treatments. While a significant
presence of significant differences (P< 0.05) in increase(P<  0.05) observed in the
the effectiveness of the ALT enzyme for fish effectiveness of the AST enzyme in the serum
fed on the third diet (23.95), which increased of fish of the control group compared to other
significantly (P< 0.05) compared to control experimental treatments. The results of the
diet (21.65) and other experimental diets(Table statistical analysis of the effectiveness of
5). Whereas, the results of the statistical creatinine enzyme, showed significant increase
analysis of the effectiveness of AST enzyme (P<0.05) for fish fed on spirulina in its various
indicated a significant superiority of the fish proportions. The highest percentage was in the
fed on the control diet (23.10), which blood of fish fed on the second diet (90.20
significantly (P< 0.05) increase compare to mg/dl) compared with the other treatments
other experimental treatments. Table 5 noticed 69.85, 87.55, 72.40, 86.10 mg/dl for third,
that the values of these two criteria decrease fourth, and fifth, respectively.

with the increase in the percentage of spirulina
Table 5. Effect of substitution of different levels of Spirulina on ALT, AST and creatinine
transporting enzymes for common carp (Means + SE).

Treatments T1 T2 T3 T4 T5
Control spirulina Spirulina spirulina spirulina
Parametrs 1.45% 2.9% 3.54% 6.1%
AL IU/L 21.65 +0.15 18.80 +0.15 23.950.01 13.65+0.0 1 11.30£0.1
b c a d a
AST IU/L 23.10 £0.10 17.45+0.01 18.40 £0.10 12.65+0.10d 10.30+0.1
a c b d
Creatinine g/dl 69.85+0.02 90.20+0.10 87.55+0.02 72.40+0.10 86.10+0.1
e a b d c
Means with different small letters in the same row are significantly different (p<0.05)
Results of this study were agree with the fish serum within safe limits may be due to the
results of (21) that indicated a decrease in the role of spirulina in protecting the liver from
level of ALT and AST enzymes. While (29) cellular harm (7), as biochemical indicators of
and (30) not found negative effect of spirulina liver enzymes (ALT and AST) are affected
in the level of liver enzymes of tilapia fish with many internal and external factors (23).
Oreochromis niloticus. The effectiveness of Generally, liver enzymes decreased for fish
these enzymes is an indication of the vital fed at spirulina compared with control diet.
functions and effectiveness of the liver and This is due to spirulina works as a good
therefore the effectiveness of these enzymes in antioxidant against free ions that are released
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as a result of stress factors, including the
metabolism that takes place inside cells. When
the level of free ions released in greater
quantities than the level of antioxidants
increases, it leads to the destruction of body
cells and the increase in the secretion of liver
enzymes.

Conclusion

The results of the current study showed that
replacing the soybean meal with spirulina by
11.8% (3. 54 of the total diet) improves the
studied characteristics compared to the control
diet
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