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A feeding trial was carried out to study the effect of dietary inclusion of 

different levels of ginger on growth performance, feed, nutrient utilization, 

body composition and cost benefit analysis of the Nile tilapia. Nine hapa 

(3×3×1 m
3
) were used, each was stocked with 50 fish (overage initial weight 

10 g/fish). Nine experimental diets were formulated to contain (0.5 and 10% 

of ginger extract protein instead of soybean meal protein). All the diets were 

isonitrogenous (30% protein) and isocaloric (4500 Kcal/kg) diet, gross 

energy. Fish were fed on the experimental diets at a rate of 5% of their body 

weight daily for 16 weeks. The feed amount was given at two times daily. 

Nile tilapia fed the diet containing (1%) ginger extract exhibited the best 

performance, feed conversion, and protein efficiency ratio compared with the 

control and level 0.5% ginger in fish diets. The body composition was not 

affected by ginger extract up to 0.5% inclusion level. However, the higher 

level of ginger inclusion caused high protein and low lipid contents of fish 

body than the control diet. Cost benefit analysis showed high profil index and 

low incidence cost with the ginger inclusion in the diets. 

 

INTRODUCTION  

 

Over the last several years, research efforts centered around the application of 

herbs in the diets have been directed as means of reducing the symptoms of stress 

acting as a natural growth promoter and improving the general health (Abd Elmonem 

et al., 2002; Shalaby et al., 2003 and El-Dakar et al., 2004). Medicinal and aromatic 

plants have been used for many years in human nutrition as a spices and medical 

additives for animals to increase dietary energy utilization, improve the performance 

efficiency and as a new source of protein (El-Katcha, 1990 and Abdel-Aal and Attia, 

1993). Nowadays, there is an increased demand for using medical plants in therapy 

instead of using synthetic drugs (Hussein et al., 2000; Abdelhamid et al., 2002, 2003a 

and 2004 b-e and Abdelhamid, 2003a), which have many adverse effects. Black seed 

meal (Nigella sativa) and Ginger are used by Egyptian people as diuretic, carminative 

and flavoring agent for bread (El-Alfy and Atoama, 1975). The seeds are used for 

their antibacterial, antifungal, and protective action against hepatotoxicity and 

cirrhosis (Agarwal et al., 1979, Rathee et al., 1982, Khanna et al., 1993, Mahmoud, 

1993 and El-Gazzar 1997). Ginger and Nigella sativa oil used as fungicide or 

fungistatic against twenty fungi including pathogenic and industrial strains (Islam et 

al., 1989). Nowadays, Nigella seeds and oil are used in increasing immunity and 

maintaining good health (Abdel-Aal and Attia, 1993 Hussein et al., 2000).  
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This study was undertaken to determine the usefulness of Ginger fed to Nile 

tilapia fingerlings on its growth and economic performance, body composition and 

organs indices. 

 

MATERIALS AND METHODS 

 

Experimental conditions:  

The present study was conducted to investigate the effects dietary 

supplementation of Ginger extracts as natural growth promoters on growth 

performance, nutrients utilization, survival rates, whole body composition and 

economic efficiency of Nile tilapia (Oreochromis niloticus) fingerlings were reared in 

cages constructed into earthen ponds system. The study was conducted in the fish 

farm belonging to General Authority of Fish Resources Development (GAFRD) 

located at El–Hamul city (El-Zawya fish farms), Kafr El-Sheikh Governorate, Egypt. 

The main water source of the farm is the drainage canal called Hamdy canal, 

during the rearing period (16 weeks, 112 days) from 29
th

 June to 18
th

 October 2014 

16 weeks (112 days).  

Experimental design: 

The feeding trial was conducted in three groups of healthy monosex fingerlings 

Nile tilapia (O. niloticus) fish in nine m
3 

(3 x 3 x1 m) net cages (in triplicate) each 

contained 432 fish by rate (5.5fish/ m3) were placed into one earthen pond system 

with a total area each of 525 m2 (15 x 35 m.), with a depth of 1.5 m and water flow. 

Triplicate per treatment were used in this study as following:  Group 1 (T1) 

control: considered as control diets (basal diet without Ginger extracts). Group 2 

(T2): 0.5 % Ginger extracts. Group 3 (T3): 1.0 % Ginger extracts. 

Net cages were set on wooden stales and attached to wooden structures. The 

pond was rectangular in shape, well exposed to sunlight, independent completely free 

from aquatic vegetation, basin conformation and bottom soil type were also similar. 

The pond has inlet and outlet facilities. The main source of water was drainage. 

Water inlet was carried out using a water pump 16 HP power. The embankment was 

well protected. 

Construction of cages: 
The frame of the experimental net cages were constructed of wood poles and 

covered by nylon net. 

The mesh size of the net was selected as it required to prevent the fishes from 

escaping from the cage and to keep water passing easily through the cage. An 

opening was kept at the top of each cage for supplying feed and handling of the 

fishes.  

Submersion of cages: 
The cages were submerged 15 cm above of the pond bottom giving a water 

volume of 1.0 m
3
. Two vertical and a horizontal wood poles were used to hang each 

cage. Nylon rope was used to tie the cages to make it float with the help of the wood 

poles. The cages were located four meters away from the nearest bank of the pond. A 

wooden made bridge and platform was used to operate the cage. 

Ponds preparation: 
Prior to the experiment, ponds were de-watered and aquatic vegetation was 

cleaned. The dikes of ponds were repaired. Ponds were filled (on day-2) with water. 

Quicklime (on day-3) was applied to the ponds by spreading methods at the rate of 10 

kg / pond. After one week of lime application the ponds were fertilized with both of 

urea and TSP each of 1 kg/ pond. Required the TSP and urea were mixed together 
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and dissolved in plastic bucket for 10-12 hours then applied to the pond. After 5 days 

of fertilizer application of Nile tilapia (O. niloticus) fingerlings were stocked in cages. 

The cages were suspended on the pond surface waters by direct attachment to 

wooden piers. 

Cages management: 

The nets were cleaned regularly during feeding time. The dead fish was 

removed to keep the environment good for fish. The cages were lifted from water 

every 3 days to check the net whether had any damage. 

Experimental fish:  
Nile Tilapia (Oreochromis niloticus) monosex fingerlings were used in the 

present study. The experimental fish were purchased from a private fish hatchery at 

El-Hamoul, Kafr El-Sheikh Governorate, Egypt. The experimental fish was 

transported early morning to the experimental site in containers. 

Stocking of Nile Tilapia fingerlings: 

The fish were kept for acclimatization at the experimental conditions for seven 

days before the trial began. After the groups were allocated and fish acclimatized on 

the control diet (without Ginger extracts), fish samples were weighed using a digital 

scale and measured using a measuring board to obtain the initial samples of the 

groups. Total of 432 fish (5.5 fish/m
3
 x 9 m

3
 /cage x50 fish/cage x triplicate treatment 

group x 5 alternative dietary source for tilapia) with an mean initial body weight of 

10 ± 0.19 g/ fish were randomly stocked into eighteen 9 m
3  

 net cages. A completely 

randomized design was adopted, where Three diets were fed to triplicate groups. 

Preparation of garlic and onion oil extracts and the experimental diets: 
A commercially available garlic and onion oil extracts were used as dietary 

natural growth promoters tested. The dietary additives were mixed with the basal diet 

in a fish mill factory (El-Tawheed at El-Reyad city) and pressed in pellets two 

millimeter in diameter. A commercial fish diet containing 30% crude protein was 

used in the present study. The diet was purchased from Manzala fish feed factory. 

three each experiment, the required concentration 0 (control), 0.5% and 1% Ginger 

extracts were mixed in the basal diet. To prepare the diets, a commercial pellet fish 

diet was crushed, mixed with the appropriate Ginger extracts concentration and 

water, and made again in to the pellets, which were allowed to dry for 18 h at 45 C by 

air circulation and stored in a dried room during the whole experimental period. 

Control diet was prepared adding only water. Nile tilapia (O. niloticus) fingerlings 

were fed the experimental diet for 16 weeks in rate of 5% of the body weight per day, 

spread across two feeding times (09:00 am and 15:00 pm) for 6 days a week, for 112 

days and fish were weighed biweekly. The composition and chemical analysis of the 

basal diet is illustrated in Table (4).  

Sampling of fish and Feeding: 

Fish were sampled weekly (between 07:00 and 10:00 hours) during when the 

weights (Ohaus portable digital scale (model DIGI DS 671); ± 0.1 g), standard and 

total length (measuring board; ± 1.0 mm) and the number of fish were assessed for 

each treatment. At least twenty-five live fish in each cage -in-pond were randomly 

scooped out of each cage unit for their measurements and immediately returned to 

their respective cages. The cage nets were inspected and cleaned during each 

sampling. Feeding rate was adjusted weekly. Daily feed consumption (feed given to 

fish) and mortalities were recorded. Dead fish were replaced immediately with 

similar size specimens within the first ten days of culture. The amounts of feed in 

respective fish type were determined through the sampling that was carried out 

weekly throughout the culture period to monitor growth performance.  
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Harvesting of fish: 
At the end of the experiment, water was pumped out of pond and all fish from 

each experimental cage were harvested, recovered, weighed in kilograms and 

counted. The individual body weight and total fish weight were taken. The total 

length of fish was measured as well (Precision = 1 mm). 

Analytical methods: 
Before and end of the experimental period of 112 days, five whole fish from 

each of the treatment and control cages were randomly collected using hand net. The 

captured fish were degutted and cleaned with tap water and sacrificed by a lethal dose 

of anesthesia (150 mg/L MS- 222), homogenized in a blender, and stored at –20 °C 

for proximate analysis of the carcass composition. Initial body analyses were 

performed on a pooled sample of 50-gram fingerlings, which was frozen prior to the 

study. Samples of fish and nutritional composition were collected from several sacks 

and send for proximate analysis at the Central Laboratory for Aquaculture Research 

at Kafr El-Sheikh Governorate, Egypt. The proximate composition (moisture, crude 

protein, crude lipid and ash) of fish body composition have been carried out before 

and after the experiment according to the methods of (A.O.A.C 2005). 

The nutritional composition of the experimental diets ratio of test feeds were 

analyzed prior to diet formulation. All the ingredients were ground to fine powder 

before being subjected to proximate analysis (Table 1). The analyses involved the 

following nutrients: dry matter (DM), crude protein (CP), ether extract (EE), ash, 

nitrogen free extracts (NFE) and crude fiber (CF). CP was estimated from Kjedahl 

nitrogen, while EE was quantified as the loss in weight after extraction of the sample 

with petroleum ether. Ash was determined by combustion dry samples in a muffle 

furnace at 550 °C for 12 hours. CF was determined by a consecutive alkaline acid 

digestion, which was followed by ashing the dry residue at 550 °C in a muffle 

furnace for 12 hours. Carbohydrate as nitrogen-free extract (NFE) was determined by 

the difference method DM, CP, EE, CF and Ash ALVA, (1983). Each ingredient was 

homogeneously ground and passed through a 100 u.m sieve. Before diet formulation, 

the proximate composition of feed was determined (Table 1). 
 
Table 1: Tested fish groups and proximate composition of the test diets. 

test diets 

Chemical composition (%) As fed basis 

Experimental Fish Groups 

T1 

Control 

0.0 % 

T2 Ginger 

0.5% /kg feed 

T3 Ginger 

1.0% /kg feed 

Ginger 0 0.5 1.0 

Dry matter 90.8 90.8 90.8 

Moisture 9.2 9.2 9.2 

Crude protein 30 30.80 30.97 

Crude fat 3.13 3.13 3.13 

Ash 15.5 15.5 15.5 

CF 8.2 8.2 8.2 

Soluble carbohydrate
1
 43.17 42.37 42.20 

Gross energy (GE)
2
 362.23 377.39 377.56 

1 Nitrogen-free extracts (NFE) = 100 – [% lipid +% protein +% Fiber+ %Ash]. 

2 Gross energy value was calculated from their chemical composition, Estimated according to Jobling, 

(1983). As 5.64, 9.44 and 4.11 Kcal/g for protein, lipid and NFE, respectively.    

 

Pond and water quality parameters management: 
The experimental pond was fertilized fortnight at a rate of 2.0 kg N and 0.250 

kg P / feddan with Urea and Triple Super phosphate (TSP) according to Hussein 

(2001), respectively. Physico-chemical parameters of water in the vicinity of the 

http://biopublisher.ca/index.php/ija/article/html/1226/
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cages were monitored prior to stocking and three times a week thereafter to ensure 

that they were within the recommended limits for fish growth. Sample collections 

were made between 8.00 am and 9.00 am on each sampling day and were measured 

in situ. Key water quality parameters, which included water temperature (°C), pH, 

dissolved oxygen (DO-mg/l), un-ionized ammonia (NH3-N) (mg/l), Nitrite (NO₂-N) 

(mg/l) and Nitrate (NO₃-N) (mg/l) were measured three times a week in the cages 

experiment. For water quality parameters study, three water samples were collected 

from each of the cages and outside the cages i.e; from pond in which the cages were 

set up. The water samples were kept in separate clean white plastic bottles and each 

was marked properly. Water temperature, conductivity dissolved oxygen, and pH 

were analyzed and recorded on the dike of the pond. For each parameter three 

samples were tested. Water temperature was measured and monitored daily around 

09:00 hours and 13:00 hours GMT using a glass Celsius thermometer. DO was 

measured using model 57 oxygen meter (YSI industries, Yellow Springs, Ohio, 4387, 

USA), while a glass electrode pH meter, Hi-9024 microcomputer (Hanna Instruments 

Ltd., Chicago, IL., USA), was used to take pH measurements) while  un-ionized 

ammonia (NH3-N) (mg/l), Nitrite (NO₂-N) (mg/l) and   Nitrate (NO₃-N) (mg/l) were 

determined according to the methods of activity of water soluble components of some 

common diet vegetables and the effect. 

Evaluation of growth performance and feed utilization efficiency: 
Fish from each cage was measured individually for weight and length every 7 

days and at the end of the 112 days trial.  Besides, growth parameters were measured 

according to standard formulation at the end of the culture period. Final harvesting 

was made through draining of water by water pump. 

Growth performance for each treatment group was determined and feed 

utilization was calculated as described by Sveier et al. (2000) as follows:   

Mean weight gain = [final mean weight (g) – initial mean weight (g)] 

Where: W1 and W2 are the initial mean and final mean fish weight, respectively.  

Mean daily weight gain 

This was calculated as (Wf – Wi)/ t where Wf is the final mean weight at harvest 

(g), Wi is the initial mean weight at stocking and t is the time in days. 

Specific growth rate (SGR)  

The specific growth rate for each treatment group was calculated using the formula: 

SGR = SGR = 100 × [(loge Wf − loge Wi)]/ t  

Where, loge is natural log, Wf is the final mean wet weight (g), Wi is the initial mean 

wet weight and t is the time in days (Ricker, 1979). 

Condition Factor (K) was calculated according to (Begenal and Tesch 1978) 

as:  K =100 (Wt/L
3
). where K = condition factor, Wt is fish body weight (g), L is total 

length (cm).  

Feed utilization efficiency indices calculated as mentioned by Ballestrazzi et al., 

(1994) are as follows: 

Feed intake= Total feed consumed/No of fish stocked 

Food conversion ratio (FCR) was obtained from Castell and Tiews, (1980)   

FCR= dry weight of feed consumed (Feed intake) (g) / wet weight gain (g). 

Protein efficiency ratio (PER %) = Wet body weight gain (g)/ Crude protein fed 

(intake) 

Where, Protein intake = (% protein in feed x total diet consumed) /100. 

Protein productive value (PPV %) = 100 [protein gain (g)/protein fed (g)]  

Energy utilization (EU %) = 100 (energy gain (g)/energy intake (g). 
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Blood sample collection: 

At the end of the experiment, three fish were sampled randomly from each cage 

and were anesthetized with clove solution, and about 4 mL of blood was drawn from 

the caudal vein, using a syringe. Then, blood samples were introduced to both 

heparinized and non-heparinized tubes in order to perform haematological and 

immunological studies, respectively. Blood sera were obtained by centrifuging blood 

samples at 3000 rpm (15,60 g) for 10 min using a Heraeus Labofuge 400, and the sera 

were removed with a disposable transfer pipette. And stored at 20 C until analysis for 

biochemical and immunological studies. 

Hematological assays:  

The erythrocyte (RBC) and leukocyte (WBC) counts were determined using a 

Neubaeur hemocytometer Hemoglobin levels (Hb) were obtained by the 

cyanomethemoglobin spectrophotometry method. 

Biochemical assays: 

Biochemical analysis was performed in the sequence: total protein (Biuret 

method), albumin (Bromocresol Green method) . 

Economic analysis: 

     At the end of the experiment, all fish were sold and the prices of fish were 

attributed to the Egyptian local fish market price in October 2014. Economic analysis 

was conducted to determine economic returns. The analysis was based on market 

prices in Egypt for harvested fishes and all other items, which was expressed in 

Egypt. The following simple equation was used according to (Asaduzzaman et al. 

2009). 

R=I-(FC+VC+Ii) Where, R=net return, I=income from monosex tilapia sale, 

FC=fixed/common costs, VC=variable costs and Ii=interest on inputs 

The Benefit-cost ratio, BCR was calculated as: 

 BCR = net benefit (Total net return) / total expenditure (Total input cost)   

Statistical analysis: 

The obtained numerical date was statistical analyzed using Spss, (1997) for 

one-way analysis of variance. When F-Test was significant, least significant 

difference was calwlated according to Duncan, (1955). 

 

RESULTS AND DISCUSSION 

 

Water quality parameters: 

Water quality parameters of pond and cages were examined to observe any 

appreciable changes that might have occurred between pond and cages. The overall 

mean values of each water quality parameters as recorded from different sampling are 

presented in Table (2). One-way analysis of variance (ANOVA) was performed on 

the data to observe whether any difference exists in different sampling or not. Water 

quality did not vary significantly (P>0.05) among treatments, both in cages and in 

ponds over the culture periods. 

The physico-chemical parameters as samplings did not vary indicating that the 

water quality parameters had the same equally affected inside and outside the cages. 

Water quality in broader sense includes all physical, chemical and biological 

characteristics of water. The existence, growth, production and wellbeing of aquatic 

life are mediated through a chain of interacting physical and chemical parameters of 

water. Moreover, water quality is directly related to the productivity of water body, 

the growth, production and survival of fish and other aquatic animals. In the present 
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study, the mean (± SE) values of the water quality parameters for the cages and in 

pond at selected stations including water temperature, dissolved oxygen, ph.  

While, un-ionized ammonia-nitrogen (NH3-N) (mg/l), Nitrite nitrogen (NO₂-N) 

and nitrate nitrogen (NO₃-N) were within the suitable range for fish culture Table (2). 
 
Table 2:  Mean value with standard Error (±SE) of water quality parameters as recorded from inside of 

cages and outside of cages (pond) during the experimental period (112 days) 

Water quality parameters 
Cages (Experimental Fish Groups) 

pond 
Control Garlic Onion 

Temperature (°C) 27.8±0.11 28.1±0.21 27.9±0.10 27.10±0.3 

Dissolved Oxygen (mg/l) 7.63±0.16 7.28±0.11 7.43±0.14 7. 70±0.0 

pH (pH unit) 7.51±0.51 7.86±0.71 7.64±0.54 7.4±0.0 

un-ionized ammonia (NH3-N) 

(mg/l) 
0.038±0.015 0.062±0.041 0.054±0.005 0.014±0.03 

Nitrite (NO₂-N) (mg/l) 0.07±0.0022 0.011±0.003 0.009±0.0002 0.07±0.03 

Nitrate (NO₃-N) (mg/l) 0.017±0.016 0.038±0.018 0.032±0.006 0.021±0.01 

Non significant level (P>0.05). 

 

All the water quality parameters analyzed showed no significant difference 

(p>0.05). It was reported that lower than 1mg/l of ammonia gas content in pond water 

was acceptable for pond fish culture. The concentration of un-ionized ammonia-

nitrogen was within acceptable limits, and there was no significant difference of 

mean ammonia and nitrite among the treatments except for nitrate but did not 

negatively affect the growth of fish.  Fish excrete ammonia directly through gill 

respiration and, in addition, bacteria break down fish feces and uneaten feed to 

generate ammonia, nitrite (NO2-) and nitrate (NO3-) from the nitrification process by 

nitrifying bacteria. This may have resulted from the nitrification process where in 

Nitrobacter subsequently transformed nitrite to nitrate. A control yielded the lowest 

nitrate concentration.  

All values obtained were within the optimal ranges conducive for aquaculture 

growth and negatively affect the culture of fish. Moreover, the water quality 

parameters in different cages were same as in the pond water suggesting that cage 

culture does not alter the pond environment. Mires (1969) found more or less similar 

ranges of water quality parameters in their studies. It indicates that cage culture does 

not affect the pond productivity. Moreover, the feed which is used for cage culture 

enhanced the productivity of pond that is used as feed by the stocked fish within the 

pond. All the water quality parameters monitored were within the recommend values 

for tilapia culture (Thomas & Michael, 1999). 

Growth performance of Nile Tilapia fingerlings fed on different levels  
Tilapia fingerlings fed on different levels of Ginger as natural phyt- additives. 

Aquaculture requires high quality feeds which should contain not only necessary 

nutrients but also complementary feed additives to keep organisms healthy, faster 

growth and environmentally friendly. Data of Table (3) showed the means of weight 

gain (TWG), daily gain (ADG), specific growth rate (SGR), and condition factor (K) 

of Nile tilapia fed diets containing different levels of Ginger extract. Maximum 

growth performance was obtained at inclusion level of 0.5% Ginger. However, 

adding up to 1% Ginger to Nile tilapia diets resulted in an improvement in SGR and 

ADG compared to the control. While the results of the experiment clearly showed 

that the diets containing zero and 0.5% Ginger extract performed slightly lower than 

the 1% Ginger extract diet. The specific growth rate, ADG and condition factor of the 

fish fed on the diets containing 1% Ginger extract were better than those of zero and 

0.5% Ginger extract diet. 
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Table 3: Growth performance of Nile Tilapia fed on the experimental levels of Ginger extract. 

Items Control Ginger 0.5% Ginger 1% 

Initial weight (IW) (g) 10.33±0.06a 10.28±0.28a 10.19±0.9a 

Final weight (FW) (g) 141.84±0.56c 185.39±0.36b 217.33±0.39a 

Initial length (II) (cm) 7.62±0.94a 7.48±0.92a 7.54±0.93a 

Final length (FI) (cm) 16.12±0.05c 17.36±0.6a 21.31±0.06a 

Weight gain (WG) (g) 131.51±0.61c 175.05±0.53b 210.14±0.43a 

Average Daily gain (ADG) (g) 1.17±0.005c 1.56±0.005b 1.88±0.003a 

Specific growth rate (SGR) % 2.35±0.01c 2.51±0.034b 2.76±0.017a 

Condition Factor (K) 1.94±0.02a 2.41±0.014b 2.82±0.17c 

A, b, c..: Meaning the same row with different superscripts are significantly different (P>0.05). 

 

In this study the highest growth performance was observed in fish fed diets 

containing Ginger, especially on 10 g Ginger. It agrees with studies results of Diab et 

al., (2002), Abou-Zeid 2002) and Shalaby et al., (2006). Values of growth 

performance indices, in the present work, indicate an enhancement in growth for all 

fish groups fed garlic or onion and Ginger extracts at all inclusion levels compared to 

the control fish group. 

Many authors recorded the positive effects of administrating garlic in diets and 

Ginger extracts on growth of many fishes including; African catfish, Clarias 

gariepinus (Agbebi et al., 2013); rainbow trout, Oncorhynchus mykiss (Gabor et al., 

2012 and Nya and Austin, 2009); Swordtail, Xiphophorus helleri (Kalyankar et al., 

2013) and Nile tilapia, Oreochromis niloticus (Shalaby et al., 2006; Mesalhy et al., 

2008; Metwally, 2009; Aly and Mohamed, 2010).  

Parallel to the present results, growth enhanc properties of an onion and Ginger 

extract-based diet showed an increase in body weight gain as recorded by Bello et al., 

(2012) in African catfish (C. gariepinus) juveniles and also by Apines-Amar et al., 

(2012) in the brown-marbled grouper, Epinephelus fuscoguttatus. 

Feed and protein utilization.  

Date of Table (4) showed that the best feed conversion ratio (FCR), protein 

efficiently ratio (PER), and protein productive value (PPV) was found when fish were 

fed the diet containing 0.5%, and 1% Ginger extract. These results clearly showed 

that the diets containing 0.5, and 1% extract converted feed slightly higher than the 

control diet. Date of feed conversion ratio (FCR), protein efficiently ratio (PER) and 

protein productive value (PPV) of the experiment fish clearly showed that the diet 

containing 1% Ginger extract was slightly better than those contained zero, and 0.5% 

Ginger extract.  
 
Table 4: Effect of a Ginger extract on feed utilization of Nile tilapia monosex. 

Items Control Ginger 0.5% Ginger 1% 

Final weight (FW) (g) 141.84±0.56c 185.39±0.36b 217.33±0.39a 

Feed Intake (FI) (g) 268.67±0.33c 279.19±0.74b 294.56±0.55a 

Protein Intake (PI) (g) 67.16±0.08c 70.54±0.18b 73.64±0.14a 

Feed conversion ratio % 1.91±0.07a 1.57±0.04b 1.36±0.03c 

Protein efficiency ratio (PER) % 2.51±0.01c 3.02±0.01b 3.3.37±0.08a 

Protein productive value (PPV) % 74.62±0.13a 69.20±0.47c 72.±0.31b 

Protein retained (PR) % 49.67±0.10b 50.02±0.46b 52.75±0.16a 

Energy retained (ER) (Ke) 76.70±0.90a 67.71±0.38b 60.34±1.83c 

Energy utilization (EU) (Ke) 0.84±0.01a 0.68±0.03b 0.59±0.08c 

A, b, c..: Meaning the same row with different superscripts are significantly different (P>0.05). 

 

The results suggest that dietary feed additive promoted the growth of Nile 

tilapia fingerlings. These results showed that feed additive enhances nutrient 

utilization, which is reflected in improved weight gain, FCR, PER, PE and SGR. 
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Generally, better feed conversion ratio values were obtained in all treatments, but the 

poorest occurred in control Tables (4). There were significant differences in the FCR 

among the treatments (p <0.05). Similar results were reported for using two different 

commercial feed additives for Nile tilapia fingerlings (Abdelhamid and Mohammed, 

2008). El-Haroun (2007) also reported that African catfish fingerlings fed on diets 

supplemented by commercial feed additive Biogen exhibited faster growth than those 

fed with the control diet. Similarly, in catfish C. gariepinus (Turan and Akyurt, 

2005), tilapia O. niloticus (Khattab et al., 2004; Felicitta et al., 2013), olive flounder 

Paralichthys olivaceus (Cho and Lee, 2012) and shrimp Peneaus indicus (Olmedo 

Sanchez et al., 2009) feed additives in diets promoted growth and feed efficiency. 

Body compositions. 
Values of dry matter (DM), crude protein (CP), ether extract (EE), and ash of 

the fish body are summarized in Table (5). Crude protein and EE percentages were 

significantly higher and lower, respectively. When the fish were fed on the control of 

0.5 % Ginger extract diets as compared with those fed on 1% Ginger extract. Y et al., 

diets included Ginger not altered significantly the ash contents of the whole fish body 

compared with the control. 
 

Table 5: Means ± standard errors of proximate chemical analysis (% on dry matte basis) of the 

experimental fish fed on graded levels of Ginger extract. 

Items Initial Control Ginger 0.5% Ginger 1% 

Dry matter (DM)  21.54±0.23c 28.34±0.26b 29.16±0.18a 29.2±0.20a 

Crude protein 46.52±0.42c 56.11±0.11b 59.45±0.45b 64.17±0.17a 

Crude fat 20.62±0.21d 23.79±0.05a 20.64±0.05c 16.12±0.06b 

Ash 28.16±0.32a 15.97±0.12b 15.79±0.54b 15.56±0.16b 

NFE 4.70±0.02a 4.13±0.15b 4.12±0.02b 4.15±0.01b 

A, b, c..: Meaning the same row with different superscripts are significantly different (P>0.05). 

 

The body composition values obtained in this study were similar to those 

reported by (Diab et al., 2002, Lara-Flores et al., 2003 and Abdelhamid and 

Mohamed 2008) using commercial feed additives.  

In study of Lee et al., (2012), lipid content in whole body of juvenile sterlet 

sturgeon fed diet with 0.5% garlic and Ginger extract was significantly higher (6.1%) 

than that (5.4%) of fish fed control. 

Increment in crude protein contents was recorded in O. mykiss’s body when fed 

with diets that included 3% Ginger and garlic (Gabor et al., 2010). In contrast, Cho 

and Lee (2012) used onion powder at different inclusion levels in the diet of Olive 

Flounder, P. olivaceus and did not record any significant differences in fish protein 

content between fish groups. 

These results agree with those obtained by (Abdelhamid et al., 2002), Khattab 

et al., (2004), and Shalaby et al., (2006), who showed that inclusion of Biogen and 

Ginger in the diet increased fish protein content and decreased whole body fat in fish. 

However, Diab et al., (2002) reported that there were no significant changes in fish 

body composition caused by different garlic and Ginger levels. 

Hematologic and blood chemistry of different levels of Ginger extracts as 

natural phyto-additives: 
The hematological parameters of Nile tilapia (O. niloticus) fingerlings fed on 

different levels of Ginger extracts as natural phyto-additives are summarized in Table 

(6). Results showed significant variations (P<0.05) in Albumin, Total proteins, 

Hemoglobin, WBC and RBCs values among all inclusion levels or in relation to the 

control group either in fish fed Ginger extract as feed additives. Results in Table (6) 

show a gradual elevation in Total proteins, Hb, WBC and RBC content 
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accompanying the increment in Ginger inclusion level. The values were found to be 

significantly higher in 0.5% and 1% when compared to the control group. Fish fed 

Ginger extract at all supplementation levels show a significant (P < 0.05) increase in 

blood serum biochemical and hematological parameters values of Nile Tilapia (O. 

niloticus) fingerlings comparing with the control group. 
 
Table 6: The blood serum biochemical and hematological parameters of Nile Tilapia (O. niloticus) fed 

on different levels of Ginger extracts. 

Items Control Ginger 0.5% Ginger 1% 

Albumin g/dl 1.81±0.005c 2.00±0.005b 2.23±0.005a 

Total proteins g/dl 4.10±0.05c 4.62±0.05b 5.25±0.05a 

Hemoglobin Hb (g/dl) 7.70±0.50c 8.21±0.06b 8.80±0.07a 

WBCs (cm) 36000±0.57c 43000±0.08b 51000±0.06a 

RBCs mill/cm 2.01±07c 2.47±0.20b 2.56±0.01a 

Data expressed as mean ± SE. Values in the same column sharing the same superscript letter are not 

significantly different (P > 0.05). 

Fish fed Garlic or onion extracts were separately compared with fish fed control diet. 

 

The present study demonstrated that administration of Ginger extract induced a 

considerable increase in some measured blood parameters (Hb, RBCs and WBCs) in 

treated fish and this result coincided with Kalyankar et al.,( 2013) who revealed that 

administration of 1.5% garlic and Ginger in Swordtail, X. Helleri diet induced 

significant increases in all blood parameters (RBCs, WBCs, Hb). Ndong and Fall 

(2011) recorded that total leukocyte count (WBCs) increased significantly by 23.62% 

and 43.67% for hybrid tilapia (O. niloticus x O. Blood tests reveal the body condition 

of fish long before the visible manifestation of disease (Musa and Omoregie, 1999). 

Positive changes in the values of Albumin, total proteins, hemoglobin, WBC and 

RBCs in fish fed the 1% garlic and Ginger diet indicate increased protection rendered 

by A. sativum. 

Albumin, total proteins, hemoglobin, WBC and RBCs in fish fed diets 

containing Ginger garlic and onion significantly differed from the control in treated 

fish, in agreement with the results of (Kumar and Reddy 1999; Hussein et al., 2001; 

Martinz et al., 2002; Thomson & Ali 2003 and Shalaby et al., 2006). These values 

were highest in fish fed the 1% Ginger diet, followed by those fed the 1% onion diet. 

aureus) fed with 1% garlic and Ginger supplemented diet after 2 and 4 weeks, 

respectively. 
Economic efficiency 

* The economical evaluation of results was carried out according to market prices in 

2014 in LE. 

O. niloticus = 100/1000 fingerlings.  Triple super phosphate = LE 1200/1000 kg.   

Urea = LE 1650/1000 kg. Manure = LE 610/ l000 kg.  

Fish feed (25% protein) = LE 3900 /1000 Kg. fish fed (3% protein) = LE 

46000/1000kg 

Averages of total variable costs (LE/ Treatment); Fixed costs (LE/ Treatment); 

total operating costs (variable & fixed); total return (LE); net return (LE/ Treatment) 

and the % of the smallest value of net return as percentage to the control group one 

presented in Table (7). The economic efficiency was calculated on the total return 

(LE); net return (LE/ Treatment) and the % of the smallest value of net return, thus 

other costs were equal for the experimental groups. Results of the same table 

indicated that incorporation of Ginger extracts as feed additives in diets of Nile 

Tilapia (O. niloticus) fingerlings increased the costs of one kg of diet and the increase 

was more pronounced at higher incorporation level (1%) compared to the lower one 
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(0.5%). Results of Table (7) revealed that net return (LE/ Treatment) for the control 

(0.5 %); and (1.0% Ginger) groups were 116; 193 and 185.5, respectively, which 

indicate incorporation of Ginger extracts to growing Nile tilapia diets increased the % 

of the smallest value of net return by  166, and 185.5 percent compare to the control 

group. 
 

Table 7: Effect of Ginger extracts on economic of Nile Tilapia (O. niloticus) fingerlings: 

Items Control Ginger 0.5% Ginger 1.0% 

A- Variable costs (LE/Treatment) 

a. Nile Tilapia fingerlings 30 30 30 

b. Feeds 322 348 353.5 

c. Ginger oil - 62 106 

d. Poutry manure 15 15 15 

e. Triple supper phosphate 5 5 5 

f. Urea 1.5 1.5 1.5 

Total variable costs (LE) 373.5 461.5 511 

B- Fixed costs (LE/Treatment) 

a. Depreciation (materials and others) 10 % 37.5 45 51 

b. Transport 20 20 20 

Total fixed costs (LE) 57.5 65 71 

Total operating costs (variable & fixed) 431 426.5 582 

Returns 

Total return (LE) * 547 712 775 

Net return (LE/Treatment) 116 185.5 193 

% of the smallest value of net return 100 % 159 % 166 

 

The results indicated that Ginger extracts supplementation increased the costs 

of one kg of diet but this was compensated through the better gain in weight which 

resulted in reduction of gain costs. In general results of Table (7) indicated that 

incorporation of garlic and Ginger at 1% level to growing Nile tilapia diets resulted in 

the highest reduction in gain costs due to diet. However, the nutritional effects of the 

feed additive level used must be carefully determined and taken into account when 

selecting an economic inclusion level. Therefore, the recommended level of the 

inclusion is 1% Ginger extracts feed and this choice is based on the nutritional 

parameters and economic analysis. 
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