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ARTICLE INFO ABSTRACT
Received: 20 June 2019 This study investigated the efficacy of Tamarind Leaves (TL) and Mango
Accepted: 27 November 2019 Leaves (ML) with Oxytetracycline (OXY) on growth performance, haemato-

immunological and disease resistance of Clarias gariepinus juveniles
against Aeromonas hydrophila. Experimental diets consist of control (0%),
TL2 (1%), TL3 (2%), ML4 (1%), ML5 (2%), OXY6 (30mg/kg diet), (TL+ML)
7, (TL+OXY) 8, (ML+OXY) 9 and (TL+ML+OXY) 10. The fish (3.02+0.01g)
were replicated twice with 20 fish per replicate and were fed twice daily
at 3% body weight of 40% crude protein for twelve weeks (8 weeks for
feeding trial and 4 weeks for challenge test). Mean Weight Gain (MWG),
Specific Growth Rate (SGR), Packed Cell Volume (PCV), Haemoglobin (Hb),
Lymphocytes (LYM), Globulin (GLO), Amino Alanine Transferase (ALT)
and Aspertate Amino Transferase (AST) contents were ascertained using
standard technique. The fish were infected with A. hydrophila at 5.94 log |
CFU/ml interperitoneally and fed different diets to evaluate their Relative
Percent of Survival (RPS). Data was subjected to descriptive statistics
and one-way analysis of variance at P=0.05. Clarias gariepinus juveniles
fed treated diets had higher growth rates than the control diet but C.
gariepinus fed (TL+ML+0OXY) 10 had a significantly higher MWG and SGR
of 7.74+0.69 g and 0.97+0.01 g, respectively. The PCV (44.0£2.00%), Hb
(14.7£2.00 g/dl), LYM (37.0+2.00), GLO (42.0 £2.00 g/dl) were higher in the
C. gariepinus fed (TL+ML+OXY) 10 than the control diet. The AST and ALT
values among the treated groups were lower than the values in the control
at the post-challenge test. The RPS against A. hydrophila was higher in the

Keywords:
Clarias gariepinus
Mango leaves
Tamarind leaves

Aeromonas hydrophila treated groups (100%) than in the control (0%). Fish fed tamarind and
Haematology mango leaves had enhanced mean weight gain and were more resistant
Blood serum to A. hydrophila infection.
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INTRODUCTION

Fish constitutes the fastest growing source of animal
protein in the developing world as well as the major and
cheapest source of protein for the teeming population
of the world, being a commodity with no social taboo
(Omitoyin, 2007). Fish consumption will have a significant
impact on the food security, nutrition, diets and income of
poor people in developing countries during the next two
decades (Omitoyin, 2007). Fish, as any living organism,
require and depend on nutrient for survival to fight
against disease, for body maintenance and reproduction.
Fish disease is a problem challenging the growth of
fisheries and aquaculture production, especially culture
fisheries with consequent adverse effect on the industry’s
economic development (lbrahim et al., 2010). There are
different means to overcome this problem through the
use of drugs such as antibiotics. Attempt to control or
prevent such devastating problem using conventional
antimicrobial agents and other chemotherapeutants
has been generally unsuccessful (Jadhav et al., 2006).
The emergence of multidrug resistant strains of many
microorganisms due to extensive use of antibiotics has
revealed exploration of natural alternative antimicrobial
agents such as tamarind and mango leaves (Doughari and
Manzara, 2008; Gupta et al., 2014).

Tamarind (Tamarindus indica) is a leguminous tree in the
family Fabaceae that is indigenous to tropical Africa. The
tamarind is a long-lived, medium-growing shrub which
attains a maximum crown height of 12 to 18 meters (39
to 59 ft). The crown has an irregular, vase-shaped outline
of dense foliage. The evergreen leaves are alternately
arranged and pinnately lobed (Boukary et al., 2007). The
leaflets are bright green, elliptic-ovular, pinnately veined
and less than 5 cm in length. The branches droop from a
single, central trunk as the tree matures, and are often
pruned in agriculture to optimize tree density and ease
of fruit harvest. Tamarindus indica is a plant that is used
in traditional medicine for the treatment of cold, fever,
stomach disorders, diarrhea and jaundice, and as skin
cleanser (Doughari, 2006).

Mango, the genus Mangifera, belongs to the order
Sapindales, Anacardiaceae family. Hundreds of Mangifera
indica cultivars are distributed throughout the world.
Mangos are long-lived evergreen trees that can reach
heights of 15-30 m. Most cultivated mango trees are
between 3 and 10 m when fully mature, depending on
the variety and the amount of pruning. The trees can live
for over 100 years and develop trunk girths of over 4 m.
Mango trees are usually grow between 3 and 10 m but
can reach up to 30 m in some forest situations (Lalisa,
2017). This plant has parts such as the stem, bark, leaves
and fruit pulp, which are known for various biomedical
applications including anti-inflammatory (Hernandez et
al., 2007) and anticancer (Percival et al., 2006). The fruit is
rich in antioxidants and reduces the risk of cardiac disease,
anticancer and antiviral activities (Abbasi et al., 2011).
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Natural alternatives such as the inclusion of plant
materials in fish feed formulation do not only have
antimicrobial potential but also have been found to
have other properties such as digestive stimulant, anti-
inflammatory, antioxidant and anti-carcinogenic that can
benefit humans (Zheng et al., 2001). These are attributed
to the predominant polyphenol compounds in the plant
materials. The ability of medicinal plants/herbs to inhibit
the activity of bacteria having potential interest as fish
pathogens has been documented (Bansemir et al., 2006;
Dubber and Harder, 2008), but there is little information
on utilization of T. indica and M. indica in fish farming.
The aim of the present study was therefore carried out
to assess the efficacy of T. indica leaves and M. indica
leaves as a feed additive on growth, immunity and disease
resistance in the farming of C. gariepinus juveniles against
an experimental challenge infection using A. Hydrophila.

MATERIALS AND METHODS

Plant materials, identification and preparation

Tamarind leaves were obtained in New Bussa, Niger
State, Nigeria. Mango leaves were collected in Igodan-
Lisa, Okitipupa, Ondo State, Nigeria and both plants
were identified by Dr D. O. Aworinde of Department of
Biological Sciences (Botany Programme), Ondo State
University of Science and Technology (OSUSTECH),
Okitipupa, Nigeria. The leaves were plucked and air-
dried at an ambient temperature (25° C) for four weeks
(3 November- 3 December 2016), after which they were
grinded to fine powder and stored until required.

Culture of pathogen

Aeromonas hydrophila was isolated from Oreochromis
niloticus and Clarias gariepinus juveniles. The bacterium
was identified in advance by morphological and
biochemical characteristics, including the following
reactions: Gram stain, Shape, Motility, Catalase, Oxidase,
Coagulase, Urease, Indoje, Methyl Red, Voger proker,
Gelatin hydrolysis, Starch Hydrolysis, Pigmentation,
Oxygen Reduction, H,S Productivity, Fructose, Lactose,
Mannitol, Arabinose, xylose, Dulcitol, Raffinose, Glucose,
Maltose and Adonitol (Isaac et al., 2014, Deng et al.,
2009) and by PCR for confirmation of genus and species,
using the methods described by Bergey’s manual. The
pure cultures were sub-cultured on nutrient slants and
preserved in refrigerator at 4° C until required for the
study.

Media preparation

Media such as Nutrient agar (Oxoid, Germany), Potato
Dextrose agar (Oxoid, Germany), MacConkey agar (Oxoid,
Germany) and Nutrient broth (Oxoid, Germany) were
prepared according to manufacturer’s instructions. All
these media were allowed to cool after sterilization to
about 45° C before pouring them into Petri dishes.

© 2020 Author(s). This is an open access article licensed under the Creative Commons Attribution-NonCommercial-NoDerivs License

(http://creativecommons.org/licenses/by-nc-nd/3.0/)



Croatian Journal of Fisheries, 2020, 78, 11-20

S.E. Olusola et al. (2020): Efficacy of tamarind and mango leaves on catfish

Fish source

The fish were purchased from the Ministry of Agriculture
Fish Farm, Alagbaka, Ondo State, Nigeria. Clarias
gariepinus juveniles (480) were transported in oxygenated
bags from point of purchase to the Fisheries and
Aquaculture Laboratory, Ondo State University of Science
and Technology, Okitipupa, Nigeria. Fish were subjected
to a preventive bath of formaldehyde (37%, 30 min)
and quarantined as described by Olusola and Nwokike
(2018). All experimental protocols were approved by the
Bioethical Committee of Ondo State University of Science
and Technology, Okitipupa, Nigeria.

Experimental system and feeding experiment

The experiment was carried out in twenty plastic
experimental tanks for 12 weeks (8 weeks for feeding
trial and 4 weeks for challenge test) in the Fisheries
and Aquaculture Laboratory of Ondo State University
of Science and Technology, Okitipupa, Ondo State. The
fish were acclimated for two weeks in experimental
bowls before the experiment. Four hundred (400) C.
gariepinus (3.02+0.01g) were randomly selected from 480
uniform-sized juvenile fish and then divided into ten (10)
treatments. Each treatment had two replicates, with each
replicate containing 20 fish. The fish were hand-fed twice
daily at 3% body weight for eight-week feeding trials and
four-week challenge test. The diet per day was divided
into two: 1.5% given in the morning between 8.00 - 9.00
a.m. and 1.5% given in the evening by 5 p.m. The water of
the aquaria was changed every three days. Measurement
of the weight changes was performed weekly and the
feeding rate adjusted weekly according to the new body
weight.

Feed formulation

Feed ingredients were purchased from a re-known
feed mill industry in Akure, Ondo State, Nigeria. Feed
ingredients such as fishmeal, soybean, yellow maize,
millet, starch, Di-calcium phosphate, vitamin-mineral
premix, dry powder of tamarind and mango leaves were
mixed together to formulate 40% crude protein diet. Each
diet mixture treated separately was extruded through a
1/4mm die mincer of Hobart A-200T pelleting machine to
form a noodle-like strand which was mechanically broken
into suitable sizes for C. gariepinus juveniles. The pelleted
diets were sun dried, packed in labelled polythene bags
and stored in a cool dry place to prevent mycotoxin
formation (Table 1).

Biological evaluation

Fish were evaluated as follows: weight gain = final body
weight - initial body weight; weight gain (%) = 100 (final
body weight - initial body weight)/initial body weight;
specific growth rate (SGR) = 100 (loge final body weight
- loge initial body weight)/time (days) protein efficiency
ratio (PER) = wet body weight gain (g)/crude protein fed

and protein productive value (PPV) = 100 (final fish body
protein - initial body protein)/crude protein intake.

Analytical methods

The sample (50 g) of fish diets from each treatment were
taken and five (5) fish from each treatment were collected
before and after the experiment and analyzed for their
proximate composition according to the methods of
Association of Official Analytical Chemists [AOAC] (2005).

Blood analysis

Before and after the challenge test, 5 ml of blood were
collected from the caudal vein with 1 ml plastic syringe
ringed with heparin, and the blood was then transferred
immediately into a heparinize bottle containing heparin
solution and shaken gently. The heamatological profile
was performed following the methods of Blaxhall and
Daisley (1973), using modified hyme’s dilution fluid. Blood
samples were also collected without heparin, allowed to
clot and centrifuged at 7000 rpm for the collection of
serum and biochemical analysis, and refrigerated. Serum
samples were analyzed as described by Blaxhall and
Daisley (1973).

Challenge test

Four hundred C. gariepinus (20 from each treatment)
were induced by intraperitoneal route with 0.2 ml of
5.94 log,, CFU/ml A. hydrophila of 24 hours old culture.
The challenged fish were kept under observation for 4
weeks. The clinical signs, skin lesions and mortalities were
recorded and the Relative Percent Survival (RPS) among
the induced fish was determined as described by Olusola
and Nwokike (2018):
RPS = 1 - [percentage of mortality in treated group] / x 100
[percentage of mortality in control group]

Experimental design and statistical analysis

Completely randomized design was employed and data
obtained for biological evaluation, proximate composition
of fish before and after the experiment. Heamatological
parameters, biochemical analysis and blood serum were
analyzed by one-way analysis of variance, using Statistical
Package for Social Sciences (SPSS 20.0) (SPSS Inc., Chicago,
IL, U.S.A.). Duncan’s new multiple range test was used to
separate means of significant treatment at P=0.05.

RESULTS

Proximate composition of experimental diet

The proximate composition of the diets revealed the
highest moisture content in diet (ML+OXY) 9 and lowest
in diet ML3 (1%); the highest value of crude protein was
recorded in diet (TL+ ML+OXY) 10 and lowest in the control
diet as shown in Table 1. Diet 10 (TL+ML+OXY) recorded
the highest value of ether extract, ash content and lowest
in Diet 3 and the control, respectively, with significant
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difference (P < 0.05) among dietary groups. The Nitrogen
free extract (NFE) was highest in TL3 and lowest in TL2,
and they were significantly different (P< 0.05) among the
dietary groups.

Proximate composition of the fish before and after the
experiment

The result of the proximate composition of fish before and
after the experiment was presented in Table 2. The value
of crude protein recorded was highest (72.57+0.02) in TL3
(2%) and lowest in the control. The control recorded the
highest value for ether extract and lowest in diet (TL+ ML)
7, while TL2 (1%) recorded the highest ash content and
lowest in TL3 (2%). Moisture content was reported highest
in TL2 (1%) and lowest in TL3 (2%). NFE was highest in diet
(TL+OXY) 8 and lowest in TL2 (1%). The values obtained
after the experiment for the tested parameters were
generally higher than the value obtained before the
experiment. There were significant differences (P< 0.05)
among the dietary groups.

Growth performance and nutrient utilization of C.
gariepinus fed the experimental diet for 8 weeks

The result of the experiment revealed that the treated
groups showed better performance in all the parameters
compared to the control in terms of feed conversion
ratio, specific growth rate, nitrogen metabolism, protein
efficiency ratio, protein productive value and protein
intake (see Table 3).

Challenge test

The result of this study shows that fish fed TL2 (1%), ML4
(1%), ML5 (2%), (TL+ML) 7, (TL+OXY) 8 and (ML+OXY) 9
recorded no mortality; TL 3(2%), OXY6 and (TL+ML+OXY)
10 recorded two mortalities and the control recorded
the highest mortalities (15), and they were significantly
different (P<0.05) among the dietary groups. Relative
percent survival (RPS) was better in the treated groups
compared to the control (Table 4).

Mean haematological parameter of C. gariepinus
juveniles fed tamarind and mango leaves

There was an increase in the value of haematological
parameters of the post-challenge test compared to the
pre-challenge value and the control. Fish fed (TL+ML+ OXY)
10 recorded highest value in PCV, Hb, RBC and WBC when
compared with pre-challenge and the control. There were
no significant differences (P> 0.05) among the dietary
groups, while the lymphocytes, neutrophils, Eosinophils,
MCV, MCH and platelets were better in the treated groups
compared with pre-challenge and the control, and they
were significantly different (P< 0.05) among the dietary
groups. Also, those treated in combination relatively
showed synergistic effect with a relatively higher value
than single application (Table 5).

Mean plasma biochemistry and blood serum parameters
of C. gariepinus juveniles fed tamarind and mango leaves
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Result of plasma biochemistry and blood serum obtained
in this study were presented in Table 5. Pre-challenge
fish recorded the lowest numerical value (69+2.00)
in total protein, and fish fed (TL+OXY) 8 recorded the
highest value (76+2.00). Also the value obtained in the
control was lower than in the treated groups but higher
than the pre-challenge value. There were no significant
differences (P>0.05) in total protein, globulin and albumin
among the dietary groups. The value of globulin recorded
in pre-challenge test had a higher numerical value than
the control but lower when compared to the treated
groups. There were significant differences (P<0.05)
in albumin-globulin ratio except in pre-challenge test
(OXY6), (ML+OXY9) and (TL+ML+OXY) 10. The blood
serum value recorded for both AST and ALT in the treated
groups showed reduced value when compared to the pre-
challenge and control. No significant differences (P > 0.05)
were obtained in both parameters assayed among the
dietary groups.

DISCUSSION

The proximate composition of experimental diet of this
study supports the growth of C. gariepinus juveniles. This
observation was supported by the findings of Olusola
and Olorunfemi (2017) who reported 40% crude protein
in the diet of C. gariepinus fed guava and drumstick leaf
extracts. It also aligns with the report of Eyo (1995) that
for maximum growth rate, fry and juveniles must have
a diet in which nearly half of the digestible ingredients
consist of balanced protein.

The treatments with tamarind leaves obtained
significantly higher value (P < 0.05) of crude protein
compared with the control and before the experiment.
Inclusion of tamarind and mango leaves recorded a higher
value of crude protein probably because the free amino
acid was better utilized and growth stimulant constituent
was present in tamarind and mango leaves. Fish fed diet
of the combined group showed a relatively higher value
compared to those of individual treatment. It is suggested
that this plant and antibiotic has a combination effect.
These results support the report of Lehar et al. (2009)
who reported that synergistic drug combinations showed
to be highly efficacious and therapeutically more specific.
Also fish fed diet including tamarind leaves recorded a
higher value compared to diet including mango leaves.
From this observation, it could be deduced that C.
gariepinus juvenile utilized tamarind leaves better than
mango leaves. However, the result revealed that the diet
supported the growth of fish as increased crude protein
and body weight gain were recorded, and this showed
that for African catfish the protein requirement was met
for body maintenance and growth. Generally, groups
treated with tamarind and mango leaves showed higher
performance compared to the control and before the
experiment. The present study is similar to the report of
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Fafiolu et al. (2006) who reported a higher value of crude
protein among treated groups who were fed growing
rabbit with wheat offal diet substituted with different
graded levels of mango leaves. The present study also
aligns with the earlier report of Jokthan et al. (2003)
who reported a higher value in crude protein when fed
Mangifera indica and Ficus thonningii leaves to rabbit.
The growth performance and nutrient utilization of
C. gariepinus fed experimental diet revealed that the
treated group (TL+ML+OXY) 10 recorded the highest
value (7.7440.69 g) for body weight gain, followed by TL3
(2%) (7.53+0.58 g). The highest value recorded by diet
(TL+ML+OXY) 10 could be due to the synergistic effect of
tamarind and mango leaves and oxytetracycline. There
were no significant differences (P> 0.05) in body weight
gain among the treatments.

The results showed that feed conversion ratio was best
in TL2 (1%), (1.01£0.01) when compared among the
treated groups and control. The treated groups recorded
the highest value in survival rate, specific growth rate,
nitrogen metabolism, protein efficiency ratio and
protein productive value, (82.50+2.50), (0.97+0.04),
(208.68+1.01), (0.17+0.01) and (0.20£0.00). Following this
observation, it can be deduced that fish fed diet including
tamarind performed better than those fed mango leaves,
and that C. gariepinus juvenile better utilizes tamarind
leaves when compared to mango leaves. Generally, fish
fed treated tamarind and mango leaves when compared
to the control had a better performance in the parameters
assayed. The result of the present study was similar to
the report of Zhang et al. (2014). However the report of
the present study is not in agreement with Fafiolu et al.
(2006) who reported decrease in body weight gain in the
treated groups compared to the control.

Results of the challenge test showed that the mortality
rate following the challenge test with A. hydrophila
(5.94 log,, CFU/mI) was reduced in the treated groups
compared to the control. Relative percent of survival
was 100% in TL2 (1%), ML4 (1%), ML5 (2%), (TL+ML) 7,
(TL+OXY) 8 and (ML+0XY) 9 and 0% in the control. There
were significant differences (P <0.05) in mortality rate,
percentage mortality and RPS among the dietary groups.
This result aligned with the report of Shalaby et al.
(2006) who recorded that, compared to the control, diet
including Allium sativum and chloramphenicol showed
decrease in the mortality rate of O. niloticus challenged
intraperitoneally with A. hydrophila. Also, Sharma et al.
(2010) reported that the challenge test with A. hydrophila
proves that increased percent survival rate was highest in
the treated groups compared to the control, which was in
support of this study.

This is an indicator that these plants have non-specific
immunostimulants that enhance the immunity of
C. gariepinus juvenile against pathogen Aeromonas
hydrophila and it can be inferred from the challenge test
study that the increase RPS of the treated groups could be
due to the enhancement in the defence system emanating
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from the increase in value of immune indicators such as
lymphocytes, neutrophils and white blood cells recorded
in Table 5. Clinical signs such as abnormality in swimming,
ulcerative lesion on the skin, oedema (swollen belly near
the heart) were observed. This present study agrees with
some of the identified signs reported by Mamnur et al.
(2013).

The result of the study revealed that (TL+ML+OXY) 10
showed highest numerical value in PCV, Hb, MCH, MCHC
and Lym among the treated groups in post-challenge
test compared with the value recorded in pre-challenge
and the control. This present study does not agree with
Das et al. 2009 who reported decrease in Hb after 10
days of challenge. Although the values reported in the
present study showed no significant difference (P>0.05)
in Hb but recorded values higher than the pre-challenge,
both in the control and in the treated groups. Generally
there were increased values of lymphocytes obtained
among the treated groups which recorded higher values
than the pre-challenge and control, and the values were
significantly different (P < 0.05) among the dietary groups.
The present study showed that there was a correlation in
the study report of Bello et al. (2014) who recorded that
lymphocyte numerical values obtained in post-challenge
test were also higher than the ones in pre-challenge
and the control. It can be deduced from this study that
tamarind and mango leaves could enhance antibacterial
response of specific and non-specific metabolites. The
result of this study showed that increase in WBC and
lymphocytes, following the feeding of tamarind and
mango leaves, supports the antimicrobial potentials of
tamarind and mango leaves (Dipali et al., 2010).

The result revealed that total protein, globulin, albumin
and albumin—globulin ratio values recorded were higher
in post-challenge test than the pre—challenge and control.
They were not significantly different (P < 0.05) among
the dietary groups. This present study was similar to the
report of Zhang et al. (2014), Garba and Abubakar (2012).
However, Bello et al. (2014) recorded an increase in values
of albumin and globulin ratio as compared to the control
and pre-challenge on C. gariepinus juveniles, which also
shows similarity with the present study.

The change in AST and ALT has thus been a focal
point, as several activities might change AST and ALT
function, chemical, biological and physiological factors
or a disturbance in the kreb’s cycle. Decreased activities
of kreb’s cycle cause a disease in its intermediates,
thereby letting AST and ALT compensate by providing
a-ketoglutarate (Salah El-Deen and Rogers, 1993). This
present finding showed decrease in the treated groups
when compared with the control and there were no
significant differences (P> 0.05) among the dietary groups.
This study was similar to the study of Bello et al. (2014)
who reported a decrease in AST and ALT value obtained
after feeding C. gariepinus juveniles with walnut and
onion bulb at different graded level.

© 2020 Author(s). This is an open access article licensed under the Creative Commons Attribution-NonCommercial-NoDerivs License
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Tamarind leaves, mango leaves and oxytetracycline
appear to provide stimulating effect on the parameters
assayed, hence, they can be used as a potential tool
for antimicrobial activity, as a growth promoter and to
enhance non-specific immunity against A. hydrophila.
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UCINKOVITOST LISCA TAMARINDA Tamarindus
indica | MANGA Mangifera indica KAO DO-
DACI RIBLJOJ HRANI NA RAST, KRVNI STATUS

| OTPORNOST NA Aeromonas hydrophila KOD
MLADI AFRICKOG SOMA Clarias gariepinus

U istrazivanju se ispitivala djelotvornost lis¢a tamarinda
(TL) i manga (ML) pri usporedbi s oksitetraciklinom
(OXY) na ucinak rasta, krvni status i otpornost mladi
africkog soma Clarias gariepinus na Aeromonas hidrofila.
Eksperimentalna hrana sastojala se od kontrole (0%),
TL2 (1%), TL3 (2%), ML4 (1%), ML5 (2%), OXY6 (30 mg/
kg hrane), (TL + ML) 7, (TL + OXY) 8, (ML + OXY) 9i (TL +
ML + OXY) 10. Ribe (3,02 + 0,01 g) su smjestene u bazene
s dva ponavljanja (20 riba u ponavljanju). Hranjene su
dva puta dnevno izoproteinskom hranom (40% sirovog
proteina), koli¢inom od 3% tjelesne mase u trajanju od
dvanaest tjedana (8 tjedana za pokusnu hranidbu i 4
tjedna za bakterijski test). Srednje vrijednosti prirasta
mase (MWG), specificne stope rasta (SGR), hematokrita
(PCV), hemoglobina (Hb), limfocita (LYM), globulina
(GLO), amino-alanin transferaze (ALT) i aspartat amino-
transferaze (AST) utvrdene su standardnom tehnikom
odredivanja. Ribe su zaraZene sa 5,94 Iog10 CFU /
ml A. hydrophila interperitonealno te su hranjene s
eksperimentalnim hranama kako bi se procijenio relativni
postotak preZivljavanja (RPS). Podaci su obradeni
deskriptivnom statistikom i jednosmjernom analizom
varijance pri P = 0,05. Riba hranjena eksperimentalnom
hranom imala je vise vrijednosti stope rasta s naglaskom
na ribu hranjenom hranom (TL + ML + OXY) 10 koja je
imala znacajno visi MWG i SGR (7,74 + 0,69 g, odnosno
0,77 £ 0,01 g). Takoder, vrijednosti PCV (44,0 £2,00%), Hb
(14,7 £2,00 g / dl), LYM (37,0 = 2,00), GLO (42,0 +2,00 g /
dl) bile su vise kod riba skupine (TL + ML + OXY) 10 nego
kod riba kontrolne skupine. Vrijednosti AST i ALT kod riba u
tretiranim skupinama bile su nize od vrijednosti kontrole.
RPS na A. hidrofila bio je viSi u tretiranim skupinama
(100%) od kontrolnih (0%). Riba cija je hrana obogacena
listovima tamarinda i manga, imala je poboljSan prirast te
vecu otpornost na infekciju uzrokovanu A. hydrophila.
Kljucne rijeci: Clarias gariepinus, liS8¢e manga, lisce
tamarinda, Aeromonas hidrophila, hematologija, krvni
serum.
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