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Formic acid HCOOH Very good 1385
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Lactic acid CH3CH(OH)COOH Good 3607
Fumaric acid C4H404 Low 2747
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oS 9 ) (4 90 2 O gl (0 5a 4 Al 3aall Sdaall () ga )
(T4 (T3) (TSH) 35189 Dlalaal)
(nmol/L) (nmol/L) (mlU/mL)
4.47 1.23 0.47 B
+0.04 +0.02 +0.
0.0 0.0 0.00 0.00%
c c c
5.45 2.62 0.50 5
+0.16 +0.01 +0.01
[0)
b b b 0.05%
6.41 2.89 0.52 5
+ + +
+0.02 +0.01 +0.01 0.15%
a a a
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+ + +
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c b bc

OS8 Jla) (38 5 (p<0.05) Asina (5 e die 2a) sl 3 ganl) e SOl G A giee B 8 253 5 Ao JN AR Ca g jali®
Duncan's DMRT 2saall sasia

813al) ALl Gl land ((emall) Und) + Jacugiall) Loy pial) 48l 50500 cligap (23) Jssn
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[0)
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+0.11 +0.01 +0.01 T3 AAl) Alalaal)
[0)
c b c B 0.20%
5.23 1.35 0.51
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P0.20% | . .
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Abstract

The aim of this stady to detertmine the effect of adding propionic
and butyric fatty acids to the diet of common carp Cyprinus carpio L. on
some productive, physiological and immunological parameters. Three
experiments were carried out as follow:

The first experiment: Adding different levels of butyric fatty acid to the
diets of common carp Cyprinus carpio L. it was conducted for 84
days in 12 plastic container with a diameter of 50 cm and a depth of
65 cm, cylindrical in shape, 72 common carp fish were randomly
distributed with an average weight of 25+0.08 g/fish over four
experimental treatments, with three replicates for each treatment and
6 fish for each replicate. The fish were fed diets with 29.14% crude
protein and a 417.95 Kcal/g energy. Butyric acid was added by
spraying using a small sprinkler after mixing with 30 ml of distilled
water per kg of feed. The percentages of the four additions were
0.00% B, which is the control treatment and 0.05%B first
concentration treatment, 0.15%B second concentration treatment, and
0.20%B the third concentration treatment. Fishes were fed three
times daily 3% of their body weight. The statistical analysis results
showed the superiority of the 0.15%B treatment in all the growth
standards studied. It excelled in the final weight FW, which recorded
180.60 g. As for the weight gain standard, WG, it recorded 148.38 g.
In the daily growth rate, DGR, it recorded 1.76g /day, the relative
growth rate RGR was recorded at 460.49%, the specific growth rate
SGR was recorded at 2.05%/day, the metabolic growth rate MGR
was recorded at 11.09g/kg/day, and as for the quantity of feed The FI
intake was recorded as 319.30g, FCR was recorded as 2.153, FCE
was recorded as 46.466%, and the protein efficiency ratio PER was

recorded as 1.593%. It was followed significantly p<0.05 by the first

a



concentration treatment of 0.05%B and then by the third
concentration treatment of 0.20%B. As for blood parameters, the
0.15%B treatment also outperformed the rest of the treatments. An
increase was recorded in the number of red blood cells RBC as it was
recorded as 1.91106/mm? and in hemoglobin Hp as it was 10.95 g/dI
and in the blood count PCV as it was recorded 28.90 % and the MCV
was recorded as 237.95, um® and the MCH was recorded as 96.20 pg
and the MCHC was recorded 45.71%, followed by Significantly
(p<0.05) the BO0.05% treatment was followed by the B0.20%
treatment. In immunological parameters, B0.15% was also superior,
followed by B0.05%. It was superior in WBC, TSP, and IGM. As for
the hormonal aspects, B 0.15% was superior in terms of thyroid-
stimulating hormone TSH, (T3), and (T4), followed significantly by
B 0.05%, then B 0.20%. In terms of liver enzymes, the results were
within the normal range despite there are significant differences
between the experimental treatments in the level of the studied
enzymes, which are ALT, AST, and ALP. B 0.15% recorded the
highest values in the length and width of the villi, the number of
goblet cells, and the thickness of the mucous, submucosal, muscular
and serous layers. From this, it can be said that butyric acid can be
used in common carp fish diets due to its positive effect in many
aspects, especially in growth and blood aspects.

The second experiment : addition different levels of propionic fatty acid

to the diet of common carp Cyprinus carpio L. and its effect on

productive, physiological and immune parameters.
The experiment was conducted to find out the effect of propionic
acid on some growth characteristics and blood immunological
characteristics in common carp fish. Four concentrations of propionic

acid were taken, which represented the four treatments: P0.00%,

b



which is the control treatment, P 0.05%, which is the first
concentration treatment, and 0.15% P, which is the second
concentration treatment. P0.20% which was the third concentration
treatment. These percentages were added to a ration with a protein
content of 29.14%, 72 fish were distributed in 12 cages for each
treatment, 3 replications, with an average weight of 25.00 g. The fish
were fed 3% of the body weight during the experimental period,
which lasted 84 days. P0.15% significantly (p<0.05) outperformed
the rest of the treatments in all the growth parameters studied,
including FW, which recorded 157.68g, WG, which recorded
125.31g, and in DGR, it recorded 1.49 g, in RGR, it recorded 387.35
g, in SGR. It recorded 1.88 %/day, in MGR it recorded 10.20, in FI it
recorded 286.66 g, in FCR it recorded 2.28, in FCE it recorded
43.71%, in PER it recorded 1.49%, followed by significantly
P0.05%. As for blood parameters, it also excelled by 0.15% P in all
blood parameters, which are RBC recorded 1.54 10°%mm3, Hp
recorded 9.58 g/dl, PCV recorded 23.80%, MCV recorded 213.85
um3 MCH 92.15 pg, MCHC 39.06%. It was followed significantly
by P0.05%, and there were no clear significant differences between
the two treatments, P0.05% and P0.20%. As for immunological
parameters, it was superior to P0.15%, followed by P0.05%, it was
superior in WBC, TSP, and "C Also, no case of fish death was
recorded during the duration o1 e experiment. P0.15% significantly
(p<0.05) exceeded the amount of liver enzymes ALT, AST, and ALP,
all of which were within the recommended limits. As for the
hormonal study, P0.15% was superior in the standard of hormone
(TSH), (T3) and (T4), followed significantly by the P0.05% treatment
and then the P0.20% treatment. The study proved that butyric acid
has an effect on the layers of the intestine, as the result of using the

C



acid increased. The number of gossamer cells, the length and width
of the villi, and the thickness of the serous, muscular, mucosal and
submucosal layers. These results confirmed that adding propionic
acid to common carp fish diets has a positive effect on all the criteria
studied. Likewise, the acid can be added to carp fish diets in a safe

manner due to its good effects in all the criteria studied.

The third experiment (mixing concentrations experiment): Addition of
a mixture of butyric and propionic fatty acids in the diet of common carp
(Cyprinus carpio L.) according to productive, physiological,

immunological and histological standards.

Butyric and propionic acids were mixed in the following proportions
and added to diets with a protein content of 29.14% and a total energy
of 417.95 Kcal/g and fed to the experimental fish at a rate of 3% of
their body weight. The fish were distributed into ten treatments, which
(P0.00% BO0.00) represented a treatment Control, (P0.05% B0.05%)
represented T1, (P0.05% B0.15%) represented treatment T2, (P0.05%
B0.20%) represented treatment T3, (P0.15% B0.05%) represented
treatment T4, (P0.15% B0.15%) represented treatment T5, (P0.15%
B0.20%) represented treatment T6, (P0.20% BO0.05%) represented
treatment T7, (P0.20% B0.15%) represented treatment T8,
(P0.20%B0.20%) represented treatment T9. 180 common carp fish
were distributed among the ten treatments, and each treatment had
three replicates of 30 plastic cages with a diameter of 50 cm and a
depth of 65 cm, cylindrical in shape, and each replicate had 6 fish. The
results showed that T2 was superior in all growth parameters: FW,
WG, DGR, RGR, SGR, MGR, FI, FCR, FCE, and PER, followed
significantly by T1, then T3, then T4. The rest of the treatments, T5,
T6, T7, T8, and T9 were not observed to be superior to the other in



almost all growth standards. The T2 and T1 treatments also achieved
higher values in the parameters studied compared to the values of the
butyric and propionic experiments for single concentrations. While T8
and T9 achieved lower values than the control treatment values due to
the effect of high concentrations of the two acids. As for blood
parameters, T2 was significantly superior to all parameters in RBC,
Hp, PCV, MCV, MCH, and MCHC. It was followed significantly by
T1, then T3, then T4. It was noted that the order of the rest of the
parameters in affecting blood parameters was not clear due to the high
concentrations, as the superiority between the treatments T5, T6, T7,
T8, and T9 was either small or non-existent. The synergistic effect of
the two acids increased WBC, TSP and IGM for treatments T2 and T1,
respectively, followed significantly by T3 and then T4. As for thyroid
hormones (TSH, T3, and T4), it was clear that the T2 and T1
treatments were superior due to the higher metabolism of these two
treatments. T2 and T1 recorded the best values for their effect on
intestinal tissue, as they increased the length and width of the villi, the
number of goblet cells, and the thickness of the mucosal, submucosal,
muscular, and serous layers. The synergistic action of the two acids
appeared clear in their effect on all the traits studied, which encourages
the statement that the two fatty acids can be added to carp fish diets in
the above ratios for the purpose of increasing the productivity of those
fish or reducing the chances of disease, especially the ratios added in

the second treatment.
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