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Abstract
The aim of the present study to assess the use of ethanol extracts of Origanium vulgare as a growth and 

immunity promoter for Nile tilapia (Oreochromis niloticus L) fingerlings. Fish (Average 12.27 g) were randomly 
distributed into four treatments; three replicates each at a rate of 20 fish per 100– L aquarium. Fish were fed one of 
the tested diets containing similar crude protein (30%) and gross energy (4.40 kcal/g). In addition, 0.0, 0.5%, 1.0%, 
or 1.5% Origanium vulgare extract. Diets were given twice daily at a rate of 3% of live body weight, for six days a 
week during 10 weeks. After the feeding trial, fish of each treatment were challenged by pathogenic Pseudomonas 
aeruginosa and Pseudomonas flourscence, which was given by intraperitoneal (I/P) injection and they were kept 
under observation for 10 days to follow up any abnormal clinical signs and the daily mortality rate. The growth 
promoting influence of Origanium vulgare extract was observed on fish. The maximum growth was observed at 0.5 
% Origanium vulgare extract as compared to the control. No significant differences in fish survival were reported 
among the experimental treatments, falling within the range of 93.3-100%. The control fish consumed less diet and 
gave a higher Feed conversion ratio (FCR), while fish fed diet supplemented with 0.5% Origanium vulgare extract 
demonstrated the highest protein efficiency ratio (PER), apparent protein utilization (APU), and energy utilization 
(EU). The supplementation of Origanium vulgare extract had no significant effect on the fish body composition 
(dry matter, crude protein, fat, and ash), mean which total protein, albumin, and globulin increased significantly to 
the highest values at 0.5% Origanium vulgare extract, as compared to the control. However, supplementation of 
Origanium vulgare extract did not significantly affect the albumin /globulin ratio (A/G). In conclusion, 0.5% Origanium 
vulgare extract in Nile tilapia diets increased the fish resistance to Pseudomonas aeruginosa and Pseudomonas 
flourscence, indicating the effective role of Origanium vulgare
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beginning and at the end of experiment were analyzed according to 
the standard methods for moisture [10], protein, fat and ash. Moisture 
content was estimated by drying the samples at 85°C in an oven (GCA, 
model 18 EM, precision scientific group, Chicago, Illinois, USA) to 
constant weight and calculating weight loss. Nitrogen content was 
measured using a microkjeldahl apparatus Labconco (Labconco 
Corporation, Kansas, Missouri, and USA) and crude protein was 
estimated by multiplying nitrogen content by 6.25. Total lipids content 
was determined by ether extraction in the multi-unit extraction Soxhlet 
apparatus (Lab-Line Instruments, Inc., Melrose Park, Illinois, USA) for 
16 hours and ash was determined by combusting samples at 550C for 
6 hr in a muffle furnace (Thermolyne Corporation, Dubuque, Iowa, 
USA). Crude fiber was estimated according to method of Goering and 
Van Soest [11]. Gross energy was calculated according to NRC [9].

Growth parameters

Growth performance was determined and feed utilization was 
calculated as follows:

Weight gain = W2 – W1;

Specific growth rate (SGR) =100 (ln W2 – ln W1)/T; where W1 and 
W2 are the initial and final weights, respectively, and T is the number 
of days of the feeding period;

especially to the in vitro antimicrobial property, the application of 
oregano essential oil (OEO) in poultry production would be expected 
to have both prophylactic and therapeutic results [7,8].

This study aimed to evaluate the effects of Origanum vulgare 
extract on the growth performance, feed utilization, whole body 
composition, and resistance of Nile tilapia to Pseudomonas aeruginosa 
and Pseudomonas flourscence infection.

Materials and Methods
Extraction of origanum vulgare

A known weight of air dried material of Origanum vulgare was 
subjected to exhaustive extraction with ethyl alcohol (95%) using 
soxhlet apparatus. The obtained extract was then cooled, filtered and 
evaporated under vacuum to a thick syrup, which was dissolved in  Di-
Methyl Sulf-Oxide (DMSO), the solution was mixed with petroleum 
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Feed conversion ratio (FCR) = feed intake/weight gain;

Feed efficiency ratio (FER) = weight gain/feed intake;

Protein efficiency ratio (PER) = weight gain/protein intake;

Apparent protein utilization (APU; %) =100 [protein gain in fish 
(g) / protein intake in diet (g)].

Energy utilization (EU; %) =100 [Energy gain in fish (g) / energy 
intake in diet (g)].

Challenge test

The experimental fish were divided into two groups. The first group 
comprised fish fed control diet, and challenged I/P with pathogenic 
Ps. aeruginosa and Ps. Flourscence
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improvement may be contributed to improve feed intake and nutrient 
digestibility. In addition, Origanum vulgare extract contains several 
nutrients, especially essential oils, vitamins and minerals that may help 
in fish growth promotion. These results are in agreement with those of 
Abdel–Maaksoud et al., [17] and Shalaby et al., [18].

The extract of Origanum vulgare had no significant (P>0.05) effect 
on the whole body composition (dry matter, crude protein, fat and ash) 
(Table 2). Similar finding were given by Abdel–Maksoud et al. [17] and 
Shalaby et al. [18]. 

Results of fish challenging against of Ps. aeruginosa and Ps. 
flourscence for ten days were shown no mortalities in all diets containing 
different levels of Origanum vulgare extract. The highest overall fish 
mortality rates were observed in the control group (90% and 100%, 
respectively). This enhanced immune response may be induced by the 
essential oils content and extracts of Origanum species which contains 
(turbines) antimicrobial, antioxidant and other biological activities 
[7,8]. Furthermore, study by Sahin et al. [19] prove the antibacterial 

effect of oils and extracts of Origanum species on many bacterial species 
like Escherichia coli, Enterobacter sp., Bacillus sp., Salmonella sp., 
Staphylococcus aureus, Klebsiella pneumoniae, Listeria monocytogenes 
and Campylobacter jejuni. Total protein, albumin, and globulin values 
increased significantly (P ≤ 0.5) with Origanum vulgare extract, reaching 
the highest value at 0.5% of the diet, as compared to the control (Table 
5). On the other hand, Origanum vulgare Extract showed negligible 
insignificantly effect on the albumin/globulin (A/G) ratio (Table 5). 
Glutamic Oxaloacetic Transaminase (GOT) and Glutamic Pyruvate 
Transaminase (GPT) values decreased with increasing origanum 
vulgare extract and the highest values was obtained at the control diet 
(Table 5). The results indicate that the improvement of fish health was 
took place when fed diet with Origanum vulgare extract. Moreover, 
the measurement of total protein, albumin and globulin in serum or 
plasma are of considerable diagnostic value in fish, as it affects the 
general nutritional status as well as the integrity of the vascular system 
and liver function [12].

The economical evaluation of the experimental diets contained 
different extracted Origanum vulgare levels 0.0, 0.5%, 1% and 1.5% 
are shown in (Table 6). The highest reduction in feed cost compared 
with the control diet showed to produce one kg fish gain of treatment 
supplemented with 0.5% extracted Origanum vulgare. The reduction 
in feed cost compared with the control diet showed 12.52% to produce 
one kg fish gain of treatment supplemented with  0.5% extracted 
Origanum vulgare levels. Previous studies showed that the use of spices 
in small amounts gave lower incidence cost and higher profit index of 
fish species [18].

Conclusion
It could be concluded that Origanum vulgare extract improved 

growth performance and feed efficiency of Nile tilapia and strengthen 
its resistance to Ps. auroginsa and Ps. fluorescence infection. Thus, the 
feeding of Origanum vulgare extract at level of 0.5% in diets for Nile 
tilapia is recommended as an immunostimulant.
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Items
0.00% At Origanum vulgare extract % of the diets

(control) 1.50% 1% 0.50%
Moisture 74.64 ± 068a   73.77 ± 0.14a 73.75 ± 0.27a 73.84 ± 0.46a

Crude protein 60.00 ± 0.06a  60.79 ± 0.32a 60.59 ± 0.37a 60.68 ± 0.39a

Total lipids 19.72 ± 0.22a  19.79 ± 0.36a 19.67 ± 0.18a   19.97 ± 0.49a 
Ash 19.81 ± 0.31a 19.24 ± 0.55a 19.11 ± 0.61a 1.31 ± 0.60a

a-no significant different in the same row from the table at P<0.05.Proximate 
chemical composition of fish at start of this study was 75.22 ± 0.30% moisture; 
59.04 ± 0.82% protein; 18.11 ± 0.76% lipid and 21.42  ± 0.57% ash.

Table 2: Proximate chemical analysis on dry matter basis (mean ± SE) of Nile 
tilapia fed diets containing different levels of Origanum vulgare extract.

Items 0.0 % 
(control)

At Origanum vulgare extract % in the diets
0.50% 1.00% 1.50%

Initial weight (g) 12.27 ± 0.46a 12.17 ± 0.15a 12.37 ± 0.50a 12.23 ± 0.36a

Final weight (g) 29.30 ± 0.67c 36.00 ± 0.85a 34.40 ± 0.55ab 32.37 ± 0.74b

Weight Gain (g) 17.03 ± 0.52c 23.83 ± 0.97a 22.03 ± 0.33ab 20.14 ± 0.87ab

Weight Gain % 138.79 ± 
7.03c 195.81 ± 9.99a 178.09 ± 9.13ab 164.68 ± 6.02bc

SGR (% day) 1.24 ± 0.03c 1.55 ± 0.05a     1.46 ± 0.05ab 1.39 ± 0.03b

Survival rate 
(%) 93.30 ± 3.85a 100 ± 0.0a 100 ± 0.0a 96.03 ± 0.33ab

Means the same letter (a/b/c) in the same row is not significantly different at P<0.05.

Table 3: Growth performance (means ± SE) of Nile tilapia fed diets containing 
different levels of Origanum vulgare extract.

Items 0.0 % (control)
At Origanum vulgare extract % in the diet

0.50% 1.00% 1.50%
Feed intake 

34.10 ± 0.34c 39.74 ± 0.22a 38.75 ± 0.36a 37.29 ± 0.52b

(g feed/fish)
FCR 2.01 ± 0.05a 1.67 ± 0.07b 1.72 ± 0.06b 1.86 ± 0.04ab

PER 1.81 ± 0.05c 2.17 ± 0.08a 2.05 ± 0.05ab 1.94 ± 0.04bc

APU %   28.37 ± 0.28d 35.73 ± 0.20a 34.08 ± 0.32b 32.40 ± 0.45c

AFU % 41.36 ± 0.40d 50.76 ± 0.28a 46.56 ± 0.42b 44.14 ± 0.60c

EU % 17.32 ± 0.17c 21.84 ± 0.11a 20.63 ± 0.22b 20.40 ± 0.21b

Feed intake, feed conversion ratio (FCR), protein efficiency ratio (PER), apparent 
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