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Essential OilsEssential Oils 
Generalities Generalities 

DEFINITIONDEFINITION
any concentrated, hydrophobic liquid containing any concentrated, hydrophobic liquid containing 
volatile aroma compounds from plants volatile aroma compounds from plants 

MODE OF EXTRACTIONMODE OF EXTRACTION
Steam distillation, extraction with solventSteam distillation, extraction with solvent

COMPOSITIONCOMPOSITION
Very variableVery variable
TerpensTerpens, phenols, aldehydes, , phenols, aldehydes, coumarinscoumarins, , etcetc



Essential OilsEssential Oils 
PropertiesProperties

AntibacterialAntibacterial
AntifungalAntifungal activityactivity

AntiviralAntiviral
AntiparasiticAntiparasitic agentagent

AntioxidantAntioxidant
RoleRole on on hepatichepatic activitiesactivities

Stimulation of digestive enzymesStimulation of digestive enzymes
Stimulation of immun systemStimulation of immun system

AromaticAromatic propertiesproperties
etcetc



Essential OilsEssential Oils 
Antibacterial mode of action (1)Antibacterial mode of action (1)

HydrophobicHydrophobic 
InteractionInteraction

Phenols 
Terpens

Bacterium



Essential OilsEssential Oils 
Antibacterial mode of action (2)Antibacterial mode of action (2)

phosphorylation

e- transport  
respiration

HydrophobicHydrophobic 
InteractionInteraction

Phenols 
Terpens



Antibacterial properties against fish Antibacterial properties against fish 
pathogenic bacteriapathogenic bacteria

n vitro  In vitro  trialtrial
inimum Minimum bitorinhibitory conce a i  of plant concentrations of plant e t tsextracts

againstagainst fishfish pathogenicpathogenic bacteriabacteria (2.10(2.1077 CFU /ml)CFU /ml)
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Antibacterial properties of plant Antibacterial properties of plant 
extracts against fish pathogens extracts against fish pathogens 

((MunizzamanMunizzaman et alet al, 2004), 2004)
Antibacterial properties of essential Antibacterial properties of essential 
oils against oils against SaprolegniaSaprolegnia parasiticaparasitica 

(Tampieri  et al  2, 2003)
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Effect of plant extract on growth Effect of plant extract on growth 
performance and survival of Tilapia performance and survival of Tilapia 

(Shalaby et al, 2005)

Test of a plant Test of a plant extractextract incorporatedincorporated in in fishfish feedfeed atat 4 concentrations 4 concentrations 
duringduring 90 90 daysdays..
ImprovingImproving of of FeedFeed Conversion Ratio and of Conversion Ratio and of AverageAverage WeightWeight Gain Gain withwith
30 g/kg of plant 30 g/kg of plant extractextract ((** = = significantlysignificantly differentdifferent fromfrom control).control).
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Aquaviance efficiency against 4 fish Aquaviance efficiency against 4 fish 
pathogenic bacteria strainspathogenic bacteria strains

Trial in collaboration Trial in collaboration withwith the National the National VeterinaryVeterinary SchoolSchool of Nantesof Nantes

StudyStudy of Aquaviance of Aquaviance antibacterialantibacterial activityactivity againstagainst 4 4 fishfish pathogenicpathogenic
bacteriabacteria strainsstrains and 1 and 1 referencereference strainstrain for international for international antibiogramsantibiograms
and the Techna and the Techna referencereference strainstrain ::

Edwar iellEdwardsiella t datarda
Yersinia Yersinia ruckeriruckeri
Aeromonas Aeromonas hydrophilahydrophila
Vibrio Vibrio anguillarumanguillarum
Esc i a colEscherichia coli 1ESCH1
Escherichia coliEscherichia coli O78K80O78K80



Characteristics of the tested bacteriaCharacteristics of the tested bacteria
DescriptionDescription ReservoirsReservoirs / / 

PredisposingPredisposing factorsfactors Gross Gross pathologypathology

EdwardsiellaEdwardsiella tardatarda
((Edwards el osiEdwardsiellosis))

GramGram-- bacteriabacteria, , 
motile,motile,
aeroaero--anaerobicanaerobic

In In freshwaterfreshwater, , highhigh temperaturetemperature, , poorpoor 
water water qualityquality, , highhigh organicorganic content, content, 
highhigh stockingstocking densitydensity //
In In fishfish, reptiles and , reptiles and mammalsmammals

SpirallingSpiralling movementsmovements, , 
malodorousmalodorous, , gaseousgaseous 
lesi nslesions, , mort litmortality

Vibrio Vibrio anguillarumanguillarum
(Vibriosis)(Vibriosis)

GramGram-- bacteriabacteria, , 
t l ,motile,

aeroaero--anaerobicanaerobic

In In farfarm  aq ari m, , aquarium, wi dwild ma ine and marine and 
e tuari eestuarine f sh sfishes / / Ove e ding stresOverfeeding,stress  , 
instabilityinstability of water of water temperaturetemperature

HaemorragesHaemorrages & & 
ulcerationsulcerations of the skin, fin, of the skin, fin, 
tailtail and in and in internalinternal organsorgans, , 
mort l tymortality
HigherHigher mortalitymortality in in youngyoung 
f sh sfishes

Yersinia Yersinia ruckeriruckeri
((EnteriticEnteritic RedmouthRedmouth 
DiseaseDisease))

GramGram-- bacteriabacteria, , 
motilemotile

F sh in Fish in f eshfresh and and seaw t rseawater //
PoorPoor water water qualityquality, , highhigh densitydensity, water , water 
temperaturestemperatures

DarkeningDarkening & & haemorrageshaemorrages 
of the of the mouthmouth, skin, anus & , skin, anus & 
fins, fins, mortalitymortality

Aeromonas Aeromonas hydrophilahydrophila
( oti e Aerom nas (Motile Aeromonas 
SepticemiaSepticemia))

GramGram-- bacteriabacteria, , 
motile, motile, 
eroaero-ana rob canaerobic

In In farmfarm and and wildwild fishesfishes //
In In w rldwideworldwide br ckishbrackish  , f eshfresh, , stua ineestuarine  , 
marine, marine, chlorinatedchlorinated & & unchlorinatedunchlorinated 
waterwater

LackLack of of appetiteappetite, , 
swimmingswimming abnormalitiesabnormalities, , 
pale pale gillsgills, skin , skin ulcerationsulcerations, , 
ha morragichaemorragic se tic miasepticemia  , 
mortalitymortality



Aquaviance Aquaviance efficiencyefficiency againstagainst 4 4 fishfish pathogenicpathogenic 
bacteriabacteria strainsstrains

Determination of the MIC and the MBC for each strains of Determination of the MIC and the MBC for each strains of 
bacteria with different concentrations of Aquaviance:bacteria with different concentrations of Aquaviance:

Definitions:Definitions:
MIC (Minimum Inhibitory Concentration) MIC (Minimum Inhibitory Concentration) = the lowest concentration = the lowest concentration 
of Aquaviance to inhibit the growth of  microorganisms up to 24hof Aquaviance to inhibit the growth of  microorganisms up to 24h
incubation.incubation.

MBC (Minimum Bactericidal Concentration) MBC (Minimum Bactericidal Concentration) == the lowest the lowest 
concentration of Aquaviance at which the initial inoculum is kilconcentration of Aquaviance at which the initial inoculum is killed.led.



Aquaviance Aquaviance efficiencyefficiency againstagainst 4 4 fishfish pathogenicpathogenic 
bacteriabacteria strainsstrains: : methodmethod

MaterialMaterial and and MethodMethod
Test of 8 concentrations of Aquaviance (Test of 8 concentrations of Aquaviance (fromfrom 40004000µµg/ml to 31.25 g/ml to 31.25 µµg/ml ) in   g/ml ) in   
9696--w lwell plateplates
50 50 µµl of l of eacheach concentration of Aquaviance + 50 concentration of Aquaviance + 50 µµl of inoculum (10l of inoculum (106

CFU/ml)CFU/ml)

I ubation Incubation duringduring 24 24 shours at 222°°CC

T+T+ T+T+ TT-- TT--

E. coliE. coli O78K80O78K80

40004000 20002000 10001000 500500 250250 125125 62.562.5 31.2531.25

dsie aEdwardsiella t datarda

Yersinia Yersinia ruckeriruckeri

AeromonasAeromonas hydrophilahydrophila

Escherichia coli ESCH1Escherichia coli ESCH1

VibrioVibrio anguillarumanguillarum

thBroth  + act iaBacteria BrothBroth + Aquaviance+ Aquaviance

101066 CFU/mlCFU/ml



Escherichia coli Escherichia coli 
ESCHESCH1

Aquaviance Aquaviance efficiencyefficiency againstagainst 4 4 fishfish pathogenicpathogenic 
bacteriabacteria strainsstrains : : resultsresults

TT+ +T+ TT-- TT-

E. coliE. coli O78K80O78K80

40004000 20002000 10001000 500500 250250 125125 62.562.5 31.2531.25

EdwardsiellaEdwardsiella tardatarda

Yersinia Yersinia ruckeriruckeri

AeromonasAeromonas
hydrophilahydrophila

VibrioVibrio anguillarumanguillarum

BrothBroth + + BacteriaBacteria
BrothBroth + + BacteriaBacteria + Aquaviance (+ Aquaviance (µµg/ml)g/ml)

BrothBroth + + solventsolvent

MICMIC

MBCMBC

MIC = MBCMIC = MBC



Aquaviance efficiency against 4 fish Aquaviance efficiency against 4 fish 
pathogenic bacteria strainspathogenic bacteria strains

Aquaviance effect is proven against the tested pathogenic bacterAquaviance effect is proven against the tested pathogenic bacteriaia

All MIC, MBC are inferior to 500 All MIC, MBC are inferior to 500 µµg/mlg/ml

The most sensitiveThe most sensitive strainsstrains areare EdwardsiellaEdwardsiella tardatarda, , AeromonasAeromonas hydrophilahydrophila andand
VibrioVibrio anguillarumanguillarum
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Aquaviance : an Aquaviance : an innovativeinnovative technologytechnology

EncapsulationEncapsulation

Silica + EOLipid

Essential Essential oiloil

StorageStorage

FeedFeed processprocess

Animal digestionAnimal digestion

SensitivitySensitivity

Aquaviance Aquaviance stabilitystability



Extraction 
with solvent

Essential OilsEssential Oils 
Analytical controlAnalytical control

Essential OilEssential Oil

AdditiveAdditive

PremixPremix

FeedFeed

1- Extraction 2- Dosage

GC
FID or MS

Hydrodistillation



CONCLUSIONCONCLUSION

Alternative to Growth Promotors
Target

Performances (weight, FCR)
Health status

Key points
Stimulate de enzymatic secretion 
Increase the feed intake
Maintain the flora balance under normal conditions
Improve the fish health status.
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