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ABSTRACT

The aim of this study is to investigate the effect of
oregano (Origanum vulgare) by different levels (control,
0.05, 0.10, 0.15 and 0.20% Origanum vulgare) in
Oreochromis niloticus diets on Growth performance
parameters, histology and chemical analysis of sex
reversed males of Nile tilapia O. niloticus. Ten concrete
ponds 3x7 x Im (21 m2 for each — semi intensive culture)
were used in this study. The ten ponds represented 5
treatments (with 2 replicates for each treatment), and each
pond was stocked with lo fish / m® (210 fish for each pond)
with an initial weights average ranged between 4.90 and
502 + 0.67gm for five treatments, respectively.
Fingerlings were fed at a rate of 5% of the total fish mass
until the end of experimental period (16 weeks). All diets
contained 30% crude protein and about 360 Kcal/100 g
digestible energy. fish fed these diets twice daily for six
days a week. The duration of the experiment was 16
weeks. The results obtained from this experiments showed
that: -

The highest rate of final body weight (FBW), daily
weight gain (DWG), final body length (FBL), specific
growth rate (SGR) and protein efficiency ratio (PER),
were recorded for the third treatment (0.10% Origanum
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vulgare). while, the first treatment (control) was recorded
the lowest growth parameters (FBW, DWG, FBL, SGR
and PER).

The chemical composition for the whole fish, the
second treatment was recorded the highest rate of
protein% and the third treatment recorded the highest rate
of fat% and the first treatment recorded the highest rate of
ash%. As for the edible part of the fish, the second
treatment was recorded the highest rate of protein and ash
% and the third treatment recorded the highest rate of
fat%. With regard for the Blood components, the fifth
treatment had the highest rate of hemoglobin and
creatinine and the third treatment was recorded the highest
rate of red blood cells and the first treatment recorded the
highest rate of liver functions and cholesterol. The second
treatment recorded the highest rate of total protein and
albumin.

Based on the results obtained in this study, it can be
concluded that the use of 0.10% oregano extract was best
for growth, liver function and chemical composition under
semi-intensive culture.

Key words: oregano, Origanum vulgare, intensive culture, growth
performance, O. niloticus

Introduction

Phytogenics are a class of natural growth promoters (NGPs) or
non- antibiotic growth promoters utilized as feed additives, obtained
from herbs, spices or other plants (Yang et al., 2015; Yitbarek, 20I5).
They are normally considered as suitable alternatives to antibiotic
growth promoters (AGPs) in livestock production (Costa et al., 20I3).
For many years phytogenics have been used for medical purposes, as
food preservatives, and spices for human food (Steiner, 2009). They
derive their names from the plants from which they are obtained and
are of different forms. They can be from dried and ground seeds,
roots, leaves, peels, twigs, barks, stems, flowers and fruits from herbs
and spices or extracts from different plant parts in the form of
essential oils (Eos) (Gabor et al., 2012).
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Thymol and carvacrol have been evaluated because they are
commercially available and economically feasible. They are major
compounds of Eos derived from thyme, oregano and citrus,
respectively. Thymol and carvacrol are constituents of Eos from plants
belonging to the family Lamiaceae (Michiels et al., 2012). Carvacrol
is a clear liquid with a molecular weight of 150.2l and its density is
0.975 g cm™ at 25 °C with a boiling point of 237 - 238 °C (Lee et al.,
2003; Suganthi and Manpal, 2013; Alagawany et al., 20I5).

The genus Origanum provides the well-known oregano spice
source Greek and Turkish guys. oregano The name is derived from the
Greek Oros Ganos a mountain and the joy. Thus, it is often known
locally as "The joy of the mountains”. The Greeks and Romans used
the oregano, but that the species has never been clear to them and
confusion began in the beginning of its history. In the Middle - age in
Poland, the oregano was used against a number of diseases. The
twenty - the eighth century herbalist K ' Eogh describes the oregano as
having "a hot character and dry”. It is good against the pain of
stomach and heart and also useful for coughs, pleurisy, and
obstruction of the lungs and stomach, and also comforts the head and
nerves Colombo et al., (2014).

Oregano is coming in America North with various colonists
and escaped from gardens in the wild. The oregano quickly is part of
the traditional medicine in the States United. It was not until the
Second World War that the oregano grown in importance as a
flavoring. The military returned the Mediterranean brought the
oregano taste, and once the pizza has become ingrained in the
American consciousness, oregano became every American. (Ferreira
et al., 2014).

The aim of the present experiment was for study the effect of
Origanum vulgare on growth performance parameters and chemical
composition liver and Kidney functions for O. niloticus under semi-
intensive culture conditions.

Material and Methods
Location:

The present study was carried out at a private farm in Tollumbat
No. 7 in Riyad City, Kafr El-Sheikh governorate, Delta district at the
Northern part of Egypt. The aim of this study is to investigate the
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effect of Origanum vulgare on Growth performance parameters,
histology and chemical analysis for mono sex Nile tilapia (O.
niloticus) fingerlings.
Experimental design:

The experiment began at the 5" July 2016 and continued to the 25"
of October of the same year (112 days). Ten concrete ponds 3x7x1m
(21 m3 for each — semi intensive culture) were used in this study. The
ten ponds represented 5 treatments (with 2 replicates for each
treatment), and each pond was stocked with lo fish / m® (210 fish for
each pond) with an initial weight averaged 4.90, 5.60, 5.49, 5.01 and
5.02 = 0.67gm for five treatments, respectively.

Fish source:

The experimental mono sex O. niloticus fingerlings were obtained
from the same farm in Tollumbat No. 7 in Riyad City, Kafer El-sheikh
Governorate. The experimental fish were transported in a tank to the
ponds, and after arrival to the ponds fish were adapted and distributed
randomly into ten ponds represents the five treatments studied with
replicates.

Tested diets:

The tested diets were formulated to contain 30% crude protein and
about 360 Kcal/100 g digestible energy. Formulation of the
experimental diets and the chemical composition are illustrated in
table (1).

Feeding practices:

Fish were fed at a daily rate of 3% of total biomass until the end of
experimental period for 6 days/week (twice daily at 9.00 am and 3.00
pm). Every biweekly, thirty fish randomly obtained from each pond
then weighed and the amount of feed was adjusted according to the
changes in body weight throughout the experimental period.
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Table 1: Food composition and proximate chemical analysis of the
experimental diets.

Feed ingredients Experimental diets

Diet1 Diet2 Diet3 Diet4 Dietb
Fish meal (72%) 15 15 15 15 15
Yellow corn (9.6%) 28 28 28 28 28
Soybean meal (40%) 41 41 41 41 41
Wheat bran (11.4%) 10.5 10.5 10.5 10.5 10.5
Vegetable oil 2.50 2.45 2.40 2.35 2.30
Vit. & Min. mixturel*  3.00 3.00 3.00 3.00 3.00
oregano (Origanum 00 0.05 0.10 0.15 0.20
vulgare)
Sum 100 100 100 100 100
Crude protein (CP) 28141 28.27 2811  27.98 27.91
Ether extract (EE) 4.44 4.63 4.87 4.96 4.98
Crude fiber (CF) 933 10.22 10.10 10.19 10.14
Ash 10.12 10.14 10.33 10.44 10.39
Digestible energy 3602 3616 2590 2627 2621
(Kcal/kg)

Growth parameters:

Records of live body weight (g) and body length (cm) of individual
fish were measured in 30 fish for each pond and registered every 14
days (two weeks) in the experiment. Growth performance parameters
were measured by using the following equations:

A- Growth performance:

-Condition factor (K): it expresses the relationship between weight
and length of fish. Condition factor was obtained using the following
formula: -

K = (W/L?) x 100
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Where: -
W = weight of fish in “grams”
L= total length of fish in “cm”

-Specific growth rate (SGR): it is one of the most important methods
of growth expression, which are related to time and estimated by the
following equation.

LnW2 - LnW1 «

SGR = 100

Where: -

In = the natural log

W1= first fish weight

W2 = the following fish weight in “grams” and
t = period in days.

- Daily weight gain = final weight — initial weight (g)/ Period (day).
B- Feed efficiency parameters:
-Feed conversion ratio (FCR):

one of the parameters used to determine the value of feeds for
providing the necessary food amount required for one unit of growth.
A lower value indicates an improved outcome. Feed conversion ratio
was calculated by the equation
FCR = Feed ingested (g)/Weight gain (g)

- protein efficiency ratio (PER):

PER is probably the most widely method used for evaluating protein
quality in fish. PER was measured by the following equation.

PER = Weight gain (g)/Protein ingested (g)

Blood sampling:

At the end of the experiment, ten fish were chosen at random from
each pond and scarified with a sharp knife. Blood samples of five fish
were collected from the caudal vein in clean tube with 10% EDTA
solution to determine hematocrit (Ht) and hemoglobin (Hb). Blood
samples of the other five fish were collected also from the caudal vein
in clean dry centrifuge tubes, kept for 15 minutes and centrifuged at

3000 rpm for lo minutes, then kept frozen at -20°C for determination
of blood chemistry, aspartate aminotransferase (AST) and alanine
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aminotransferase (AIT), creatinine, glucose. Total protein was
determined by the method of Bradford (1976), albumin content by
the method of Doumas et al., (1971). Serum cholesterol and
triglycerides were measured by the method of Trinder (1969)
method.

Hematological Parameters:

Hematocrit (Ht) was determined by the microhematocrit method as
described by Reitman and Frankel (1957). Whereas, (Hb) was
determined by the total hemoglobin kit which is a standardized
procedure of the cyanomethemoglobin method.

Blood chemistry:

Aspartate aminotransferase (AST) and alanine aminotransferase
(AIT) activities were determined according to the method described
by Reitman and Frankel (1957). Serum creatinine and uric acid were
measured by calorimetric method and enzymatic determination
methods, respectively as described by Henry (1974).

Chemical analysis of whole fish body and experimental diets:

Chemical composition of fish and diet samples were determined
according to procedures of AOAC (1990). Dry matter was determined
after drying the samples in an oven (105°C) for 24h. Ash by
incineration at 550°C for 12 h. Crude protein was determined by
micro-Kjeldhal method, N% x 6.25 (using Kjeltech autoanalyzer,
Model 1030, Tecator, Hoganas, Sweden) and crude fat by Soxhlet
extraction with diethyl ether (40 - 60°C).

Statistical analysis:

The statistical analysis of date was carried out by applying the
computer program, Sas (1996) by adopting the following model: -

Yijk = u+ Rj + Bj + Eijk

Where:

Yij = the K- observation of the J-" treatment and i-™" replicate.
p = overall mean

Ri = the effect of i-"" replicate

Bj = the effect of j-1 treatment

Eijx = random error assumed to be independently randomly distributed
(0, §%e)
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Differences among means were tested for significance according to
Duncan’s multiple range test (1955).

Results and Discussion

Effect of oregano (Origanum vulgare) levels for fish diets on
growth performance of Nile tilapia O. niloticus:

As presented in table (2) averages of initial body weight ranged
between 4.9 to 5.6 with no significant differences among the
experimental groups table (2) indicating the complete randomization
of fish distribution among the five treatments. at the final
experimental period the results indicated that, compared to un food
additives in diets (controls), diets supplemented with 0.5 and 0.10%
thymol and carvacrol had significant growth-promoting effects on
Nile tilapia.

The results were agreement with Lee et al., (2012) found that,
phytogenics perform their initial activity in feeding as a flavor and
thereby influence eating patterns, the secretion of digestive fluids and
total feed intake. The stimulation of digestive secretions including
saliva, digestive enzymes, bile and mucus is considered to be an
important action of feed additives. In another way, olfactory feed
ingredients enhance the growth through their ability to act as feeding
enhancers for fish to eat more feed than normal (Adams, 2001).

Results of DWG illustrated in Table (2) indicated that, the
increasing percentages of oregano at level 0.05 and 0.10%
significantly (P < 0.05) increased daily weight gain of tilapia fish
compared with 0.15 and 0.20% of Origanum vulgare. The final mean
weight of Nile tilapia fed on diets 0.05, 0.10, 0.15 and 0.20%
Origanum vulgare were higher than those of fish fed the control diets,
these diets enhanced daily weight gain and % fish survival compared
with the control. Growth- promoting effects of Origanum vulgare
have also been reported in other fish species and monogastric animals
(Juin et al., 2003; Acar et al., 2015; Dalkilic et al., 2015; Ngugi et al.,
2016). With Japanese quails, Eos containing 92.3 % thymol and
carvacrol enhanced WG of quails from day 14-35 compared to the
control (Dalkilic et al., 2015). With Mozambique tilapia, Acar et al.,
(2015) reported that a diet supplemented with 1000 ppm of an Eos
extract from sweet orange peels containing 83 % limonene and thymol
improved the % WG of the fish compared to the control. In addition,
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1000, 2000, 5000 and 8000 ppm of bitter lemon (Citrus limon) Eos
containing 81.4 % limonene and thymol improved FW and WG of
ningu (labeo victorianus) fingerlings (Ngugi et al., 20I6).

Table (2): Effect of increasing percentage of oregano (Origanum
vulgare) in prepared diets on growth performance and feed utilization
of Nile tilapia.

D1 D20.05% D30.10% D40.15% D50.20%

Diet
et 0. control

Initial 60 4.9+0.67 5.6+0.67 5.49+0.67 5.01+0.67  5.02+0.67
weight

Final 60 132.64+1. 158.81+1.8 161.13+1. 140.94+1. 137.82+1.8

weight 85¢c 5ab 85a 85b 5bc
60 1.14+0.07 1.3740.074 1.39+0.07 1.21+0.07 1.1940.074
DWG
4b a 4a 4b b

Initial 60 7.50+0.13  7.92+0.13  7.89+0.13  7.50+0.13  7.38+0.13
length

Final 60 21.40+0.6 21.90#0.6 22.10+0.6 21.30+0.6  21.60+0.6
length

Initial 60 1.18+#0.20 1.17#0.20 1.16x0.20 1.20+0.20 1.27+0.20
K

. 60 1.56+0.37 1.75+0.37a 1.72+0.37 1.68+0.37 1.57+0.37c
Final k

c a bc

Specific 60 1.75+0.01 3.01+0.018 3.04+0.01 2.99+0.01 2.97+0.018
growth 8b a 8a 8a a

rate

Protein 60 2.52+0.02 2.76+0.022 2.80+0.02 2.67+0.02 2.47+0.022
efficienc 2b a 2a 2ab b

y ratio

Feed 60 1.7240.48 1.41+0.48c 1.37+0.48 1.62+0.48 1.64+0.48b
conversi a c b
on ratio

Averages within each row having different letters are significantly different
(P<0.05), otherwise they are not.

Average of fish body length (cm) as affected by Origanum vulgare
in fish diets are illustrated in Table (2). Results presented in this table
indicate that, differences in initial body length among the
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experimental fish groups were insignificant which indicate that the
experimental groups at the start were homogenous and randomly
distributed. and the end of experimental period The third treatment
(T2) (0.10% oregano) gave the heaviest body lengths and the control
(0% oregano) gave the lowest body lengths.

In accordance with Rajat and Panchali, (2014), O. niloticus fed
diet supplemented with phytogenic showed the highest Bl compared
with fish fed control diet. on the other hand, Jarolowicz et al., (2012)
reported that, Juvenile European pikeperch, Sander lucioperca fed
commercial feed supplemented with phytogenic did not have an
impact on final body length.

At the start of the experiment average values of condition factor
(K) ranged between 1.16 and 1.20 with insignificant differences
between these means which indicate the random distribution of fish
groups (table, 2). while the final condition factor The first treatment
(control-0% oregano) gave the heaviest condition factor and third
treatment (TI) (0.10% oregano) the gave the lowest condition factor.
these results are in agreement with, Jarolowicz et al., (2012) reported
that, Juvenile European pikeperch, Sander lucioperca fed commercial
feed supplemented with phytogenic had no impact on final condition
factor.

on the other hand, Mehrabi et al., (2012) reported that the addition
of phytogenic to the feed produced the better K with values
significantly (P<0.05) higher than the control in rainbow trout
(oncorhynchus mykiss) fingerlings.

Results of SGR illustrated in Table (2) indicated that, the
increasing percentages of Origanum vulgare at level 0.05 and 0.10%
significantly (P < 0.05) increased daily weight gain of tilapia fish
compared with 0, 0.15 and 0.20% of Origanum vulgare. Zheng et al.,
(2009) he found that, channel catfish of 50 g attained a significantly
higher final weight than the control with diets formulated with 500
ppm of carvacrol and a blend of carvacrol- thymol (. The reason for
the discrepancy in results could not be explained. Humer et al., (2014)
reported that post larvae of Penaeus monodon had significantly higher
weight gain and specific growth rate when fed with herbal appetizer,
Zingiber officinalis enriched Artemia.
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Contrary to this study, Yilmaz et al., (2015) did not observe an
improvement in WG and SGR of rainbow trout fed on diets
supplemented with 1000, 3000 and 5000 ppm carvacrol.

Effect of addition of oregano (Origanum vulgare) for fish diets on
feed utilization of o. niloticus:

Feed conversion ratio (FCR):

Average FCR (table, 2) during the whole experimental period for
the experimental diets control, 0.05, 0.10, 0.15 and 0.20% Origanum
vulgare were 1.72, 1.41, 1.37, 1.62 and 1.64, respectively. Analysis of
variance show insignificant differences between FCR averages which
indicate that, the addition of Origanum vulgare in tilapia diets had
improved (FCR) which the best FCR was recorded for treatment 3
(0.10%) and lowest FCR was recorded for control. This suggested that
the enhanced somatic growth of Nile tilapia found in this study with
thymol and carvacrol supplemented diets was due to efficient
utilization of nutrients in the diets as a result of other nutritional
factors like enhanced nutrient transportation and absorption, lipid and
energy metabolism and antioxidant activity among others (Hashemi
and Davoodi, 2010; Steiner and Syed, 2015; Zeng et al., 2015; Abd
El-Hack, et al., 2016).

Protein efficiency ratio:

Average PER during the whole experimental period (Table, 2) for
the experimental diets control, 0.05, 0.10, 0.15 and 0.20% Origanum
vulgare were 2.52, 2.76, 2.80, 2.67 and 2.47, respectively. Analysis of
variance show insignificant differences between PER averages which
indicate that, the addition of origanum wvulgare in tilapia diets
improved PER which treatment 3 (0.10%) recorded the best PER and
the lowest PER was recorded for treatment 5 (0.20%) and control.

Loum et al., (2013) found that, the higher PER values found with
thymol-fed fish compared to those fed on carvacrol and limonene
supplemented diets is attributed to a physiological age/size- related
effect with smaller fish utilizing protein more effectively than bigger
fish because they are in an active growth stage. In addition, PER is
known to be lower with higher quantity of protein in the diet
(Sweilum et al., 2005).

Chemical composition of fish:
Chemical composition for whole fish, flesh and by products:
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Results of chemical composition of whole fish body indicated that,
addition of 0.15 and 0.20% of Origanum vulgare decreased protein
content of whole fish from 61.95 and 61.68% but the differences
between these means were not significant however as the addition
level reached at 0.05 and 0.10% Origanum vulgare, protein content of
whole fish decreased significantly to 63.57 and 64.42%, respectively.

Results of chemical composition of whole fish body indicated that,
moisture content of fish flesh was 81.31, 81.32, 80.38, 82.02 and
79.96 %, respectively. fat percentages in fish flesh of fish fed the
different experimental diets DI, D2, D3, D4 and D5 were 4.77, 5.57,
5.39, 4.10 and 4.13 %, respectively. protein percentages were 86.19,
84.75, 88.57, 87.28 and 84.38 %, respectively. Ash values were 7.68,
8.07, 7.62, 7.20 and 7.05 % respectively and the differences between
these means of the groups except for fat were significant.

Average of moisture percentages in by-products for fish fed the
experimental diets (control, 0.05, 0.10, 0.15 and 0.20 Origanum
vulgare) were 74.84, 72.82, 72.15, 71.87 and 71.54 %, fat 6.51, 7.55,
7.83, 6.02 and 5.85% and ash 36.34, 38.36, 37.77, 41.59 and 42.18%,
protein 5.51, 52.07, 52.92, 51.18 and 51.9, respectively and the
differences between average of protein, fat and ash were significant
(P> 0.05).

Results of the present study are in close agreement with those
obtained by Yang et al., (2015) and Zeng et al., (2015) indicated that,
O. niloticus fed diet supplemented with phytogenic recorded high
level of dry matter and lipid content than other control group and had
no effect on ash content. Also, Dalkilic et al., 2015; Ngugi et al.,
(2016) found that, the dietary inclusion of thymol and carvacrol
increased protein content and lowered fat content of the whole fish
body, without significant differences in ash content of Nile tilapia.

Contrary, Farahi et al., (2012); Kim et al., (2013) reported that carcass
composition was not affected by phytogenics inclusion for tilapia fish,
phytogenics. Lee et al., (2012); Guroy et al., (2014) reported that body
fat content is closely related to weight gain and inversely related to
body moisture content and this agreed with the obtained results of the
present study.
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Table (3): Effect of increasing percentage of oregano (Origanum vulgare) in prepared diets on Chemical
composition of Nile tilapia.

Diets Dlcontrol D20.05% D3 0.10% D4 0.15% D50.20%  Polled SE
Chemical composition for whole fish
Moisture 6 80.53+1.29a 77.41+1.29ab 79.21+1.29a 79.07+1.29a 77.38+1.29b +1.29
Protein 6 63.26£0.42b 64.57+0.42a 64.42+0.42a 61.95+0.42ac 61.68+0.42c +0.42
Fat 6 22.18+0.18a 21.63+0.18b 21.71+0.18b 20.82+0.18c 20.48+0.18c +0.18
Ash 6 16.41+0.58a 14.91+0.58b 13.82+0.58c 14.67+0.58b 14.93+0.58b +0.58
Chemical composition fish flesh
Moisture 6 82.31+0.75 81.32+0.75 80.38%0.75 82.02+0.75  79.96+0.75 +0.75
Protein 6 86.19+3.80b 84.75+3.80c 88.57+3.80a 87.284+3.80a 84.38+3.80c +0.83
Fat 6 4.77#0.23b 557+0.23a  5.39+0.23a  4.10+0.23b  4.13+0.23b ~ #0.23
Ash 6 7.68+0.49 8.07+0.49 7.62+0.49 7.2+0.49 7.15+0.49 +0.49
Chemical composition for fish by products
Moisture 6 74.84+0.94a 72.82+0.94b 72.15+0.94b 71.87+0.94b 71.54+0.94b +0.94
Protein 6 51.51+0.91 52.07£0.91 52.92+0.91 51.18+0.91 51.09+0.91 +0.91
Fat 6 6.51+0.29ab  7.55+0.29a  7.83+0.29a  6.02+0.29b  5.85+0.29b +0.29
Ash 6 36.34+0.64b 38.36+0.64b 37.77+0.64b 41.59+0.64a 42.18+0.64a +0.64

Averages within each row having different letters are significantly different (P<0.05), otherwise they are not.
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Effect of addition of oregano (Origanum vulgare) for fish diets on
some hematological indices, liver functions, total protein, albumin,
creatinine triglyceride and cholesterol of O. niloticus.

Hemoglobin (Hb) as affected by Origanum vulgare levels
increased from 10.61 to 10.88, 11.20, 11.09 and 11.75g/dl and (Ht)
14.72, 14.87, 15.43, 16.85 and 15.65% for fish fed the diets
supplemented with the five Origanum vulgare levels control, 0.05,
0.10, 0.15 and 0.20% Origanum vulgare.

Red blood cells (RBCs) significantly (P<0.05) increased with each
increase in Origanum vulgare and fish T3 (addition of 010%
Origanum vulgare) recorded the highest value of RBCs. Also, rates of
MCYV followed the same trend (table, 4).

Hashemi and Davoodi, (2010) found that red tilapia fed diet
supplemented with phytogenics showed no significant differences
between Hb and Ht values of fish fed the diet supplemented with
phytogenics and Hb and Ht of control group. However, Yang et al.,
2015 and Yitbarek, (2015) indicated that found phytogenics elevated
Ht for O. niloticus.

As shown in table 4, ALT values decreased with increasing the
Origanum vulgare levels, being 87.43, 84.60, 84.60, 84.77 and
86.85u/1 for fish fed the diets supplemented with control, 0.50, 0.10,
0.15 and 0.20% Origanum vulgare, respectively.

Results in table 4 showed that, AST values were 17.49, 16.25,
15.97, 15.90 and 16.74u/l for fish fed on experimental diets (control,
0.05, 0.10, 0.15 and 0.20% Origanum vulgare, respectively). These
results indicated that AST values decreased by increasing in
Origanum vulgare levels. The values of ALP increased with
increasing the Origanum vulgare levels, being 125.77, 130.93, 132.43,
131.77 and 129.43u/l for fish fed diets supplemented with control,
0.05, 0.10, 0.15 and 0.20%, respectively. And the differences in ALT,
AST and ALP values attributed to Origanum vulgare levels effect
were significant (P<0.0l).
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Table (4): Effect of increasing percentage of oregano (Origanum vulgare) in prepared diets on blood

components of Nile tilapia.

Diets D1lcontrol D20.05% D30.10% D40.15% D5 0.20% Polled SE
Hematological indices
Hb (g/d1) 6 10.61c 10.88b 11.20a 11.09a 11.75a 0.041
Ht (%) 6 14.72c 14.87c 15.43b 16.85a 15.65b 0.064
RBC (10%%)/cmm 6 1.92d 1.95¢ 2.02a 1.98b 1.96e 0.0054
MCV 6 59.83d 61.50c 64.00a 62.83b 62.13a 0.31
Liver functions
ALT (W/1) 6 87.43a 84.60b 84.60b 84.77b 86.85a 0.11
AST (/1) 6 17.49a 16.25b 15.97b 15.90b 16.74a 0.14
ALP (/1) 6 125.77b 130.93a 132.43a 131.77 a 129.43 1.04
Blood parameters
Total protein g/dl 6 3.45¢c 3.85a 3.72b 3.63b 3.51b 0.047
Albumin g/dl 6 1.48c 1.74a 1.58b 1.27d 1.48b 0.027
Creatinine mg/dl 6 0.84b 0.83b 0.83b 0.94ab 1.07a 0.0037
Triglyceride mg/dl 6 86.23a 85.93b 85.43b 87.10b 88.98a 2.54
Cholesterol mg/dl 6  86.60a 77.93b 71.10c 76.10ab 81.10a 1.81

Averages within each row having different letters are significantly different (P<0.05), otherwise they are not.
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Chakraborty et al., (2014) found that, ALT and AST levels were
significantly decreased when Nile tilapia fed diets supplemented with
phytogenics or spices compared to control group. Similar results were
obtained by Hippenstiel et al., (2011) who showed a significant lower
(P<0.05) levels of ALT and AST activities with Nile tilapia fed fennel
seed meal in diets. Whereas, Suntres et al., (2013) found that serum
AST and AIT levels of Galilee tilapia fed the basal diet supplemented
by thymol and carvacrol were not significantly affected. Similarly,
Oluremi et al., (2007) observed a decrease in activity of the enzymes,
like AST, ALT and lactate dehydrogenase (LDH) in O. niloticus after
being fed with a diet containing thymol. and a mixture of thymol and
carvacrol. Similar results were also observed in Cyprinus carpio fed
thymol (Zeng et al., 2015).

Table 4 showed that total protein (TP) contents was significantly
increased with the first level of Origanum vulgare 3.85 g/dl
supplementation and then decreased with increasing Origanum
vulgare level and the same trend was also observed for albumin and
the differences among values are significant (table, 4). As described in
table 4, TP and albumin recorded the highest values for fish fed the
diet supplemented with Origanum vulgare 0.05 % than those fed the
other diet. As described in table 4, creatinine values increased
significantly by the increasing of Origanum vulgare at levels 0.15 and
0.20% Origanum vulgare and the same trend was also observed for
triglycerides.

Results in table 4 showed also that cholesterol values decreased
with each increase in Origanum vulgare level up to 0.10% and the
differences in cholesterol. Increase in the serum protein and albumin
levels is thought to be associated with a stronger innate response in
fish (Suntres et al., 2013). In addition, Brenes and Roura, (2010)
reported that diet supplemented with phytogenics increase the serum
protein and albumin and globulin level of rainbow trout. Michiels et
al., (2008) reported that application of thymol and carvacrol as feed
additives enhanced the immune and health status of tilapia (O.
niloticus).
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