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Abstract 

 

A feeding trial was conducted to evaluate the effect of garlic powder on the growth performance and body 

composition of Benni fish (Mesopotamichthys sharpeyi). Five isonitrogenic and isolipidic diets were prepared 

with levels of 0 (control), 5, 10, 20 and 30 g kg-1 Garlic powder. Triplicate groups (15 fish per tank) of Benni fish 

with initial weight of 11.30±0.04 g were hand-fed to visual satiation at two meals per day for 8 weeks. The result 

of experiment showed, growth performance and feed efficiency were improved in all treatments compared with 

control group. But according to the results, the best final weight, weight gain rate (WGR%), specific growth rate 

(SGR) and food conservation ratio (FCR) were observed in the fish fed 10 g kg-1 garlic powder in diet. The highest 

protein content was obtained in the fish fed with dietary with 10 g kg−1 garlic powder. Also fat tissue of fish had 

significantly decreasing trend compared with control group. Moisture and ash contents were no significantly 

affected by garlic powder. Based on the results of growth performance and body composition of fish, it can be 

concluded that 10 g kg-1 of garlic powder have good effect on growth performance and body composition of  

Benni fish.   
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Introduction 

Good nutrition in animal production systems is 

essential to economically produce a healthy, high 

quality product. In fish farming, nutrition is critical 

because feed represents 40-50% of the production 

costs. Fish nutrition has advanced dramatically in 

recent years with the development of new, balanced 

commercial diets that promote optimal fish growth 

and health. The development of new species-specific 

diet formulations supports the aquaculture (fish 

farming) industry as it expands to satisfy increasing 

demand for affordable, safe, and high-quality fish and 

seafood products (Craig and Helfrich, 2002).  

 

More recently,theuse ofantibiotics as a growth 

promoters in diets of animal and fish is restricted by 

thegovernmentbecause of theharmful effects on 

human health(Botsoglu and Fletouris, 2001; Williams 

and Losa, 2001; McCartney, 2002). So, because of 

negative impact of it, researchers try on alternatives 

to antibiotics that may keep fish healthy such as 

probiotics and plant basedimmunostimulants (Sahu 

et al., 2007). In addition, the global demand for safe 

food has prompted the search for natural alternative 

growthpromoters to be used in aquatic feeds. There 

has been heightened research in developingnew 

dietary supplementation strategies in which various 

health and growth promotingcompounds as 

probiotics, prebiotics, synbiotics, phytobiotics and 

other functionaldietary supplements have been used 

(Denev, 2008). In concerning evaluation of 

phytobiotics in aquaculture is a relatively new area of 

research showing promising results (Cristea et al., 

2012).  

 

A member of the Liliaceae family, garlic was used for 

centuries as a spice and also in popular medicine. It is 

a rich source of calcium and phosphorus; it has a high 

content of carbohydrates and as a consequence a high 

nutritive value. Garlic also contains iodine salts which 

have positive effects on the circulatory system and 

rheumatism, silicates which have a positive effect on 

the skeletal and circulatory system and sulfur salts 

with positive effects on the skeletal system, 

cholesterolemia and liver diseases. Another substance 

with a major role is aliicin, which has anthelmintic 

effects (Gabor et al., 2012).  

 

The fresh bulb contains alliin, allicin and volatile oils. 

When the garlic clove is crushed, the odorless 

compound alliin is converted to allicin, via the 

enzyme allinase. Allicin gives garlic its characteristic 

pungent smell (Williamson, 2003). Also, it contains 

vitamins and minerals (Gruenwald, 2004) and trace 

elements (selenium & germanium) (Skidmore-Roth, 

2003). Allicin (diallythiosulfinate) is the most 

abundant compound representing about 70% of all 

thiosulfinates present, or formed in crushed garlic 

(Block, 1992; Han et al., 1995). 

 

Benni fish (Mesopotamichthys sharpeyi) is the one of 

the aquaculture species in Iran and Iraq. 

Mesopotamichthys sharpeyi which is locally known 

as Benni. It is one of 300 Barbus species in the world 

and 15 known Barbus species in Iran. There is an 

increasing interest in this species for aquaculture 

purposes. It also contains 23% of the total fish 

production in Iraq (Abdoli, 1999). 

 

Until now, no trial has been conducted to study the 

effect of dietary garlic powder on growth of Benni fish 

(Mesopotamichthys sharpeyi). Therefore, this study 

was designed to investigate the optimal level of 

dietary garlic powder on growth performance and 

body composition of Benni fish. 

 

Materials and methods 

Diet preparation 

Fresh garlic bulbs were purchased from a local 

market (Abadan, Khouzestan, Iran). After peeling 

garlic was cut into small pieces and dried in air for 

five days. Ingredients and nutrient contents of the 

experimental diets are presented in Table 1. Five diets 

were formulated to contain 0, 5, 10, 20 and 30 g kg-1 

Garlic powder as the Control, T1, T2, T3 and T4. All 

ingredients were thoroughly mixed with 300 g kg-1 

distilled water, and pellets were prepared using a 

moist pelleting machine. The pellets were dried at 

room temperature for 24 h and ground into desirable 

particle sizes. The dried diet was packaged into plastic  



 

271 Maniatet al. 

 

Int. J. Biosci. 2014 

bag and stored frozen at -20°C until use. 

 

Growth experiment 

Juveniles of Benni (Mesopotamichthyssharpeyi) 

were obtained from a local farm (Shoushtar, 

Khouzestan, Iran). The fish were acclimated to 

laboratory condition for 2 weeks before starting the 

feeding trial. Juveniles fish (initial mean weight, 

11.30±0.04 g) were allocated randomly into 150 L 

circular plastic tanks with 15 fish per each tank for the 

feeding trial after being collectively weighed. Three 

replicate groups of fish were hand-fed to apparent 

satiation two times a day (9:00 and 16:00) for 8 

weeks. During the experimental period, mean water 

temperature was 25.49±0.78°C, dissolved oxygen was 

7.69±0.55 mg L-1 and the pH was 7.13±0.19. The 

photoperiod was left under natural conditions during 

the feeding trail. At the end of experiment, juvenile 

Benni fish in each tank were collectively weighed after 

anesthetizing with Carnation powder at a 

concentration of 30 mg L-1 after starvation for 24 h.  

 

Diets and whole body chemical analysis 

Five fish from each tank were randomly sampled and 

stored at -20℃ in freezer for proximate composition 

at the end of experiment. Proximate analysis of diets 

and fish were determined according to the method of 

AOAC (1995). Crude proteincontent was determined 

using the Kjeldahl methodusing an Auto Kjeldahl 

System.Crude lipid was analyzed by ether 

extraction,moisture content by a dry oven dryingat 

105℃ for 24 h and ash by a furnace muffler (550℃ for 

4h).  

 

Statistical analysis 

In outline, this study was planned and executed 

entirely by accident. All data are collected normal 

distribution using the Shapiro-Wilk test was 

performed, and significant differences between 

treatments at different levels (p ≤ 0/05) using 

ANOVA (One-way ANOVA) and post- Duncan test 

was examined. Analysis of all the data and the 

operations were performed by SPSS 19 software. 

 

 

Results 

The result of growth performance of Benni fish fed  

the experimental diets were presented in Table2. The 

result of experiment showed, the use of garlic in diet 

of fish induces to increase growth performance in all 

treatments compared with control group. But a group 

of fish fed with 10 g kg -1 garlic powder in diet had 

significantly higher growth performance compared 

with control group (p<0.05). Furthermore using 2 % 

and 3% garlic in diet of fish induced lower growth 

performance than 1% garlic powder in diet but was 

not significantly different(p>0.05). Also, 10 g kg -1 

garlic powder in diet of fish induced higher weight 

gain (gr, %) and SGR than other groups that was 

significantly different compared with control group 

(p<0.05). FCR of all fish fed garlic powder were 

significantly lower than control group (p<0.05).but 

fish fed 10 g kg -1 garlic powder had the lowest FCR 

among treatments. Also, the results of the body 

composition of Benni fish fed the experimental diets 

were presented in Table3. The resultsshowed 

thehighest amount ofproteinin treatment 2 that was 

significantly different compared with control group 

(p>0.05). But It was not observed significant 

difference among other treatments (p>0.05). The use 

ofgarlicinthe diet of all treatmentsleads to reduced 

significantly body fatcompared withcontrol 

group(p<0.05). Ash content of fish had increasing 

trend but was not significantly different compared 

with control group (p>0.05). Also, the moisture 

content of fish was not significantly different 

compared with control group (p>0.05). 

 

Discussion 

Garlic (Allium sativum) is probably one of the earliest 

known medicinal plants and has been used to 

improve growth and resistance of a number of 

livestock and fish (Megbowon et al., 2013). Garlic is 

an important vegetable extensively cultivated in many 

countries. It is used as food for humans, animals and 

as remedy for several diseases in folk medicine 

(Shalaby et al., 2006). Now days antibiotics are 

largely used for treatment and control or reduce 

harmful bacterial contamination, so need to replace 
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them with natural substances to avoid from bad 

effects of them (Farahi et al., 2010).  

 

The result of our experiment showed that 5-30 g kg-1  

garlic powder in diets has beneficial effect on growth 

performance and body composition of Benni fish. The 

final weight, weight gain and SGR increased 

significantly in all groups fed on garlic. But the 

highest growth performance was observed in fish fed 

10 g kg -1 garlic in diet. Different Studies were 

conducted on theeffects ofgarlic powder on growth 

performance and feed efficiency of different fish 

species. 

 

Table 1. Formulation and proximate composition of experimental diets (%). 

 Experimental Diets 

0% 0.5% 1% 2% 3% 

Dietary composition      

Kilka fish meala 24.5 24.5 24.5 24.5 24.5 

Wheat flour 26.3 26.3 26.3 26.3 26.3 

Soybean meal 10 10 10 10 10 

Corn gluten meal 15 15 15 15 15 

Wheat bran 10 10 10 10 10 

Fish Oil b 3 3 3 3 3 

Soybean oil 3 3 3 3 3 

Molasses 1 1 1 1 1 

Vitamin premixc 2 2 2 2 2 

Mineral premixd 2 2 2 2 2 

Antioxidantse 0.2 0.2 0.2 0.2 0.2 

Filler 3 2.5 2 1 0 

Garlic powder 0 0.5 1 2 3 

Proximate Analyses (DM)      

Moisture 10.7 10.8 10 10.7 10.9 

Crude protein (%) 35.8 35.7 35.6 35.9 35.8 

Crude fat (%) 10.9 10.6 10.8 10.9 10.7 

Energy(kcal/100gr) 360 360 360 360 360 

aClopeonella meal, Iran 

b Kilka oil, Mazandaran Co, Iran 

cVitamin premix (composition per 1kg): A=1600000 IU, D3=400000 IU, E=40000 mg, K3=2000 mg, B1=6000 

mg, B2=8000 mg, B3=12000 mg, B5=40000 mg, B6=4000 mg, B9=2000 mg, B12=8 mg, H2=40 mg, C=60000 

mg, Inositol=20000 mg 

dMineral premix (composition per 1kg): Iron:6000 mg, Zinc:10000 mg, Selenium:20 mg, Cobalt:100 mg, 

Copper:6000 mg, Manganese:5000 mg, Iodine:600 mg, CoCl2:6000 mg 

e Antioxidant: Butylated hydroxytoluene (BHT) 

DM, dry matter. 

Khalil et al., (2001) reported that allicin in garlic 

through improving digestion and performance of 

intestinal flora leads to enhance the utilization of 

energy and better growth in Nile tilapia (Oreochromis 

niloticus). Also, Diab et al (2002) reported that 

feeding fish with 2.5% garlic resulted highest growth 

performance in the Nile tilapia (Oreochromis 

niloticus). This is in agreement with Shalaby et al. 

(2006) who reported significant increased weight 

gain and specific growth rate (SGR) in the Nile tilapia 

(Oreochromis niloticus) when fed diet containing 30g 

kg-1 garlic powder in diet. Furthermore, the results of 

(Mesalhy Alyet al., 2008)confirmthe positive effectsof 

garlic powderon growth performanceof Niletilapia. 

Also other studies conducted by Nya and Austin 

(2009) on Onchorhynchus mykiss, (Farahi et al., 

2010) on rainbow trout (Oncorhynchus mykiss),(Lee 

et al., 2012) on Sterlet Sturgeon (Acipenser 
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ruthenus), (Guo et al., 2012) on (Epinephelus 

coioides), (Nwabueze et al., 2012) on (Clarias 

gariepinus) and(Megbowonet al., 2013) on cichlid 

fish demonstratetheuse ofgarlicherbimproves 

growthperformancein different fishspecies. 

 

Generally, improvedgrowth performanceintreatments 

containing garlic powder canbeattributed 

tocontainingsulfurcompoundsin garlic, such as 

allicin, which secretesdigestive 

enzymes,stimulatesappetite 

andbalancingintestinalbacterialflora.Soleads 

toincrease food intake and improvesdigestion. (Khalil 

et al., 2001; Platel and Srinivasan, 2004; Samadi, 

2012; Talpur and Ikhwanuddin, 2012). On the other 

hand, higher levels of garlic powder in diet of 

different fish species induce to decline growth, due to 

pungent smellof garlic. Metwally (2009) reported that 

although growth is enhanced with garlic 

supplementation but high dose of garlic in fish may 

reduce feed intake as a result of its unpleasant odour. 

It was announced that reduction inweight of fish with 

high levels of garlic powder is related to negative 

effect of smell andpungent tasteof garlic that leads to 

reduce fishfeed intake (Mesalhy Alyet al., 2008; 

Platel and Srinivasan, 2004).  

 

Table 2.Growth performance of juvenile Benni fish fed the experimental diets for 8 weeks. 

 Diets 

Con 0.5% 1% 2% 3% 

Initial average weight (gfish-1) 11.31±0.16ns 11.30±0.09 11.31±0.08 11.33±0.12 11.28±0.12 

Final average weight (g fish -1) 16.81±0.17a 17.49±0.09b 17.61±0.25b 17.30±0.20ab 17.28±0.29ab 

1Weight gain (g fish-1 ) 5.50±0.03a 6.19±0.11b 6.30±0.17b 5.97±0.08ab 6±0.17ab 

2Weight gain percent 48.61±0.63a 54.85±1.34b 55.70±1.11b 52.67±0.21ab 53.19±1.11ab 

3Specific growth rate1 (%) 0.70±0.01a 0.78±0.03b 0.79±0.02b 0.75±0.01ab 0.77±0.02b 

4Food conversion ratio 2.84±0.03a  2.48±0.07b 2.34±0.06b 2.43±0.08b 2.56±0.07b 

5Survival 97.76±2.23ns 97.76±2.23 97.76±2.23 100 95.56±4.43 

Values (means ± SE of three replication) in the same row not sharing a common superscript are significantly 

different (P < 0.05). 

ns= not significant (P > 0.05). 

1Weight gain= final weight-initial weight 

2Weight gain percent= [(final weight-initial weight)/initial weight]× 100 

3Specific growth rate (%) = [ln (final fish wt.) - ln (initial fish wt.)] × 100/days of feeding. 

4Food conversion ration= weight gain/ feed intake 

5Survival= (final fish number / initial fish number) × 100. 

The result of experiment showed that using different 

levels of garlic powder induce higher protein and 

lower fat content in body of Benni fish. Farahiet al, 

(2010) reportedthat the use ofgarlicwithlevels of 1, 

2and3%in diets of therainbow troutfor 60 dayscaused 

asignificant differencein thepercentage ofcrude 

protein, crude fatand ash content inthe 

carcassesoffish compared with control group. 

Shalabyet al, (2006)reported thehighest crudeprotein 

content of Niletilapia because of 30 gr kg-1 garlic in 

diet.Also,it was observed the lowest fatcontentinfish 

fed30 gr kg-1 garlic in diet. Furthermore, Talpur and 

Ikhwanuddin 2012. 

announced lower fat content in body of sea bass fed 

garlic in diet. Generally, the result of body 

composition of Benni fish is in agreement with these 

studies.  

 

Kamruzzamanet al., (2011) demonstrated thatthe 

presence ofnitrogen reserves in thebody is a key 

indicator ofprotein contentin the body. Also, they said 

thatcompounds ingarlic, havepositive effects 
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onnitrogen balancein the body of fish through 

effectonthe proteolytic activity ofbacteria inthe 

digestive tractof tested animals. AlsoWanapatet 

al.,2008reported 

thatgarliccausesdigestion,absorption andretention 

ofnitrogen inthemammals (Samadi, 2012). On the 

other hand, BanerjeeandMaulik (2002)demonstrated 

thatcompounds ingarlic lower the activityof lipogenic 

and cholestrogenic enzymessuch asmalicenzyme, 

Fatty AcidSynthaseinLiver. Also, Compounds 

ingarlicincrease theexcretion ofacidic and 

neutralsteroids that cause theexcretion 

ofcholesterolfromthe body content. Water-

solublesulfur compoundssuch asS-alLyl Sulfur Said 

cysteine (SAC)and Diallyl-di-sulfide (DADS)ofgarlic 

extractinhibitthesynthesis ofcholesterol (Yeh and Liu, 

2001; Gebhardt and Beck, 1996). As well asallicin 

ofgarliccausesinhibition of accumulation of fat in 

body(Elkayam et al., 2003).  

 

Table 3. Proximate composition (%) of the whole body of Benni fish fed the experimental diet for 8 wee. 

 Diets     

Con 0.5% 1% 2% 3% 

Crude protein 14.33±0.14a 14.70±0.20ab 15.04±0.18b 14.96±0.09ab 14.89±0.39ab 

Crude lipid 8.34±0.09a 7.71±0.09b 7.32±0.12b 7.38±0.10b 7.37±.16b 

Moisture 71.33±0.22ns 71.40±0.19 72.23±0.23 71.91±0.10 71.80±0.31 

Ash 3.41±0.18ns 3.67±0.14 3.73±0.14 3.74±0.13 3.81±0.05 

Values (mean ± SE of three replication) in the same row not sharing a common superscript are significantly 

different (P < 0.05). 

ns= not significant (P > 0.05). 

The differencesbetween thevarious experimentscan 

berelated by thedifferenceintheamount ofsulfur 

compoundsinthe extracts andessential oils, 

speciesdifference, type of food, theperiodof thetrial 

and method of lipid analysis (Yeh and Liu, 2001; 

Silagy and Neil, 1994; Warshafsky et al., 1993). Also, 

increasingofbody ash is related tothe constantaccessto 

foodand absorbingminerals andnutrientsbyaquatic 

organisms (Tacon et al., 2002; Samadi, 2012). 

 

Generally based on the result of growth performance 

and body composition it can be recommended 10 gr 

kg –1 garlic powder as a natural alternative 

growthpromoters in diet of juveniles 

(Mesopotamichthys sharpeyi).  

 

References 

Abdoli A. 1999. Inland water fishes of Iran. Tehran, 

Iran: Naghshe Mana Publications,85-102 P. 

 

AOAC (Association of Official Analytical 

Chemists). 1995. Official Methods of Analysis, 16th 

edition. Association of Official Analytical Chemists, 

Arlington, Virginia, USA. 

 

Botsoglu NA, FletourisDJ. 2001. Drug Resistant 

in Foods. Pharmacology, Food Safety and Analysis. 

New York, Marcel Dekker, Inc.,  541-548 p. 

 

Banerjee SK, Maulik SK. 2002.Effect of garlic on 

cardiovascular disorders. a review, Nutrition Journal 

1, 4-14. 

http://dx.doi.org/10.1186/1475-2891-1-4 

 

Block E. 1992. The organ sulfur chemistry of the 

genus Allium implications for the organic chemistry 

of sulfur. Angewandte Chemie International 

Edition31, 1135–1178. 

http://dx.doi.org/10.1002/anie.199211351 

 

Craig S, Helfrich LA. 2002. Understanding fish 

nutrition, Feeds, and Feeding. Virginia Cooperative 

Extension, 1-9 p. 

 

http://dx.doi.org/10.1186%2F1475-2891-1-4
http://dx.doi.org/10.1002/anie.199211351


 

275 Maniatet al. 

 

Int. J. Biosci. 2014 

Cristea V, Antache A, Grecu I, Docan A, Dediu 

L, Mocanu M. 2012. The use of phytobiotics in 

aquaculture, University of Agricultural Sciences and 

Veterinary Medicine Iasi 57, 250-255. 

 

Denev SA. 2008. Ecological alternatives of antibiotic 

growth promoters in the animal husbandry and 

Aquaculture. DSc. Thesis, Department of 

Biochemistry Microbiology, Trakia University, Stara 

Zagora, Bulgaria, 294 p. 

 

Diab AS, El-Nagar GO, Abd-El-Hady YM. 2002. 

Evaluation of Nigella sativa L (black seeds; baraka), 

Allium sativum (garlic). and Biogen as feed additives 

on growth performance and immunostimulants of O. 

niloticus fingerlings. Suez Canal Vet. Med. J 13, 745-

75.  

 

Elkayam A, Mirelman D, Peleg E, Wilchek M, 

Miron T, Rabinkov A, Oron-Herman M, 

Rosenthal T. 2003. The effects of allicin on weight 

in fructose-induced hyperinsulinemic, 

hyperlipidemic, hypertensive rats. Am. J. Hypertens, 

16(12), 1053-1056.  

http://dx.doi.org/10.1016%2Fj.amjhyper.2003.07.01

1 

 

Gabor EF, Şara A, Benţea M, Creţa C, Baciu A. 

2012. The effect of  phytoadditive combination and 

growth performances and meat quality in rainbow 

trout (Oncorhychus mykiss). Anim. Sci. Biotechnol., 

45(2),43-47. 

 

Gebhardt R, Beck H. 1996. Differential inhibitory 

effects of garlic derived organosulfur compounds on 

cholesterol biosynthesis in primary rat haematocyte 

culture. Lipids31, 1269-1276. 

 

Gruenwald J. 2004. PDR for Herbal Medicines. 3rd 

Edn. Montvale, NJ: Thomson PDR. 

 

Guo JJ,  KuoCM,ChuangYC, HongJW, 

ChouRL, ChenTI. 2012. The effects of garlic-

supplemented diets on antibacterial activ-ity against  

Streptococcus iniae and on growthin orange-spotted 

grouper, Epinephelus coioides. Aquaculture Volumes 

364(365),33–38. 

http://dx.doi.org/10.1016/j.aquaculture.2012.07.023 

 

Farahi A, Kasiri M, Sudagar M, Iraei MS, 

Shahkolaei MD. 2010. Effect of garlic (Allium 

sativum) on growth factors, some hematological 

parameters and body compositions in rainbow trout 

(Oncorhynchus mykiss), Aquaculture, Aquarium, 

Conservation & Legislation International Journal of 

the Bioflux Society  3(4),317-323. 

http://dx.doi.org/10.1590/S1678919920060002000

03  

 

Han JL, Lawson G, Han P, Han. 1995. A 

spectrophotometric method for quantitative 

determination on allicin and total garlic thiosulfnates. 

Anal. Biochem225, 157–160.  

http://dx.doi.org/10.1006/abio.1995.1124 

 

Kamruzzaman M, Torita A, Sako Y, Al-Mamun 

M, Sano H. 2011. Effects of feeding garlic stem and 

leaf silage on rates of plasma leucine turnover, whole 

body protein synthesis and degradation in 

sheep. Small Rumin Res 99, 37–43.  

http://dx.doi.org/10.1016/j.smallrumres.2011.03.052 

 

Khalil RH, NadiaBM, SolimanMK. 2001. Effects 

of Biogen and Levamisol Hcl on the immune response 

of cultured Oreochromis niloticus to Aeromonas 

hydrophila vaccine. Beni-Suef Vet. Med. J., Egypt, XI 

(2),381-392. 

 

Lee DH, Ra CS, Song YH, Sung KI, Kim JD. 

2012. Effect of dietary garlic extracts on growth, feed 

utilization and whole body composition of juvenile 

sterlet sturgeon (Acipenser ruthenus), Asian-Aust J 

Anim Sci. 25(4), 577–583. 

http://dx.doi.org/10.5713/ajas.2012.12012 

 

McCartney E. 2002. The natural empire strikes 

back. Poult. Int 41(1),36-42. 

 

Mesalhy Aly S, Abdel Atti NM, Fathi Mohamed  

M. 2008.Effect of garlic  on the survival, growth, 

http://dx.doi.org/10.1016%2Fj.amjhyper.2003.07.011
http://dx.doi.org/10.1016%2Fj.amjhyper.2003.07.011
http://www.sciencedirect.com/science/journal/00448486/364/supp/C
http://www.sciencedirect.com/science/journal/00448486/364/supp/C
http://dx.doi.org/10.1016/j.aquaculture.2012.07.023
http://dx.doi.org/10.1006/abio.1995.1124
http://dx.doi.org/10.1016/j.smallrumres.2011.03.052
http://dx.doi.org/10.5713/ajas.2012.12012


 

276 Maniatet al. 

 

Int. J. Biosci. 2014 

resistance and quality of  Oreochromis niloticus. 8 th 

International Symposium on Tilapia in Aquaculture, 

277-296 P. 

 

Metwally MAA. 2009. Effects of Garlic (Allium 

sativum) on Some Antioxidant Activities in Tilapia 

Nilotica (Oreochromis niloticus). World Journal of  

Fish and Marine Sciences1(1), 56-64. 

 

Megbowon I, Adejonwo  OA, Adeyemi  YB, 

Kolade OY, Adetoye AAACA, Edah  B, 

Okunade OA, Adedeji  AK. 2013. Effect of Garlic 

on Growth Performance, Nutrient Utilization and 

Survival of an Ecotype Cichlid, ‘Wesafu’, IOSR 

Journal of Agriculture and Veterinary Science 6(3)P 

10-13. 

 

Nwabueze AA. 2012. The Effect of Garlic (Allium 

sativum) on Growth and Haematological Parameters 

of Clarias gariepinus (Burchell, 1822), Sustainable 

Agriculture Research 1(2),222-228. 

http://dx.doi.org/10.5539/sar.v1n2p222 

 

Nya EJ, Austin B. 2009. Use of garlic, Allium 

sativum, to control Aeromonas hydrophilainfection 

in rainbow trout, Oncorhynchus mykiss (Walbaum) J 

Fish Dis.32, 963–970. 

http://dx.doi.org/10.1111/j.1365-2761.2009.01100.x 

 

Platel K, Srinivasan K. 2004. Digestive stimulant 

action of spices : A myth or reality?, Indian Journal 

of Medical Research119, 167-179. 

 

Sahu S, Das BK, Pradhan J, Mohapatra BC, 

Mishra BK, Sarangi N. 2007. Effect of Magnifera 

indica kernel as a feed additive on immunity and 

resistance to Aeromonas hydrophila in Labeo rohita 

fingerlings, Fish & Shellfish Immunology 23, 109-118. 

http://dx.doi.org/10.1016/j.fsi.2006.09.009 

 

Samadi L. 2012. Effects of Allium sativum (garlic) 

extract on growth indices and haemolymph 

parameters of Whiteleg shrimp (Litopenaeus 

vannamei), MSc. Thesis,  Department of Fisheries, 

Khorramshahr University of Marine Science and 

Technology, Khorramshahr, Iran,  79 P. 

 

Shalaby AM, Khattab YA, Abdel Rahman AM. 

2006. Effects of Garlic (Allium sativum) and 

chloramphenicol on growth performance, 

physiological parameters and survival of Nile tilapia 

(Oreochromis niloticus),Journal of Venomous 

Animals and Toxins including Tropical Disease,On-

line version ISSN 1678-9199. 

http://dx.doi.org/10.1590/S1678919920060002000

03  

 
Silagy C, Neil A. 1994. Garlic as a lipid lowering 

agent, a meta-analysis. Journal Royal College of 

Physicians of London28, 39–45. 

 

Skidmore Roth L. 2003. Handbook of Herbs and 

Natural Supplements. 2nd Edn. St. Louis: Mosby. 

 

Talpur AD, Ikhwanuddin M. 2012. Dietary effects 

of garlic (Allium sativum) on haemato-

immunological parameters, survival, growth, and 

disease resistance against Vibrio harveyi infection in 

Asian sea bass, Lates calcarifer (Bloch), Aquaculture, 

(364-365),6–12. 

http://dx.doi.org/10.1016/j.aquaculture.2012.07.035 

 

Tacon AGJ. 1990. Standard Method for Nutritional 

and feeding of farmed fish and shrimp.Argent 

laboratories Press, 4-27 P. 

 

Wanapat M,  Khejornsart P, Pakdee P, 

Wanapat S. 2008. Effect of supplementation of 

garlic powder on rumen ecology and digestibility of 

nutrients in ruminants. Journal of the Science of 

Food and Agriculture88, 2231-2237. 

http://dx.doi.org/10.1002/jsfa.3333 

 

Warshafsky S, Kamer RS, Sivak SL. 1993. Effect 

of garlic on total serum cholesterol. A meta-analysis. 

Annals of Internal Medicine119, 599–605. 

 

http://dx.doi.org/10.5539/sar.v1n2p222
http://dx.doi.org/10.1111/j.1365-2761.2009.01100.x
http://dx.doi.org/10.1016/j.fsi.2006.09.009
http://dx.doi.org/10.1016/j.aquaculture.2012.07.035
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1097-0010
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1097-0010
http://dx.doi.org/10.1002/jsfa.3333


 

277 Maniatet al. 

 

Int. J. Biosci. 2014 

Williams P, Losa R. 2001. The use of essential oils 

and their compounds in poultry nutrition. World 

Poultry-Elsevier 17(4), 14-15. 

 

Williamson EM. 2003. Potter's Herbal 

Cyclopaedia: The Authoritative Reference work on 

Plants with a Known Medical Use. Saffron Walden 

(UK): The C.W. Daniel Company Limited. 

 

Yeh YY, Liu L. 2001. Cholesterol-lowering effect  

of garlic extracts and organosulfur compounds: 

human and Animal Studies, American Society for 

Nutritional Sciences,  989-993 P. 

 

 


