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Essential oil blend “Ecoguard” as a safe and
effective disinfectant strategy for shrimp
hatcheries

Rhea Natural Sciences
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» This product functions as disinfectant to
deactivate and degenerate pathogens present
in the aerosol, free form and attached at the
surface of the floors, warehouse and storage.

» It can also serve as disinfectant when used in
washing the necessary equipment.

» Unlike other disinfectant products that are
usually toxic, Ecoguard is safe both for humans
and animals.
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ECOGUARD FORMULATION

std-Ol1.ged

The selection of blend oils was carried out based
on their anti-viral - and immunomodulating

properties, as well as their compatibilities.

=== ,inalool

The targeted active ingredients were as followed:
* Eucalyptus : Cineol 0 e

 Gardenia : Linalool

« Jasmine: Benzyl acetate

Figure: Chromatogram of complete Ecoguard’s compound peak



INTRODUCTION

EOs, including eucalyptus oil, jasmine oil, and gardenia oil, were selected for testing

against Vibrio.

» The presence of flavonoids and biophenols in Eucalyptus results in microbicidal activity

against bacteria.




HEA CHARACTERISTICS OF ECOGUARD
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Yellow-transparent liquid

1

Glass bottle 100 mL, 250 mL,

500 mL, and 1L 5 9 pH 3.89 - 3.92

Non-hazardous, user-friendly Boiling point 197° C
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ECOGUARD APPLICATION IN
SHRIMP HATCHERY SYSTEMS




HEA Application Of Ecoguard as Disinfectant in Shrimp Hatchery
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- Luminescent or glowing bacteria is the common terminology for harmful Vibrio bacteria in shrimp hatcheries.

- The most pathogenic Vibrio group is Vibrio harveyi, followed by V. campbellii, V. splendidus and Vibrio
parahaemolyticus etc.

« Heavy mortality, even up to 100% in shrimp, can be caused by pathogenic Vibrio in combination with environmental
stress.

» After the complete ban and prohibition of antibiotics in hatcheries, as pathogenic bacteria quickly become resistant to

commercial probiotics, there is a need to obtain a remedy with minimal side effects that is equally effective against

luminescent Vibrio .
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RECOMMENDED DOSE of APPLICATION

Application Method

Frequency

SPRAYING

30 ppm

2 — 3 times a week

Application to the
hatchery tanks

Preventive

Mysis tank : 3 ppm
PlU's Tank : 5 ppm

Every 3rd day

Treatment

Mysis tank : 3 ppm
PLU's Tank : 5 ppm

everyday
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RHEA ECOGUARD SPRAYING PROTOCOL
(Whole Hatchery Facility)
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Summary of trials and initiatives

Beneficial Properties  Test Methodology Results

Ecoguard as anti-Vibrio in water In vitro--Indonesia, Effective in reducing pathogenic Vibrio
India, Saudi, Vietham
and China

Ecoguard as anti-Vibrio at surface In Vivo-Indonesia, India, Effective in reducing pathogenic Vibrio from tank surface and walls of
& as aerosol Saudi, Vietham and the hatchery
China

Ecoguard as anti-AHPND In vivo--Vietham Effective, 100 % effective in preventing AHPND/EMS transmission in
shrimp

Ecoguard in enhancing Field observation- Ecoguard application improved the post larvae production in shrimp
productivity Indonesia, India, Saudi  hatchery by reducing the pathogen load

Ecoguard as Pond Bottom Field observation- Ecoguard application helped in reducing the pathogen load in the
Disinfectant Indonesia, India, Saudi  culture ponds
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Number of Vibrio colony before and after Ecoguard application

Vibrio Counting Before and After Ecoguard Application

Growth of Vibrio parahaemolyticus after Ecoguard Spray
Group - TCBS media CAV media
Growth Number of Colony Growth Number of Colony
1 + +
Control 2 + 13 + 21
3 + +
1 + +
et | : 1 : s
3 + +
1
ceoquard | : :
3

Ecoguard (80 ppm)

Ecoguard (40 ppm)

Control

« An in vitro level trial was conducted to determine the best optimum dose of Ecoguard against Vibrio

parahaemolyticus bacteria in a hatchery environment.
- An empty Post larvae (PL) tank was selected for the study. Ecoguard was sprayed using two fixed doses, i.e., 40
ppm and 80 ppm in the marked 16 mm2 areas. The swab samples were collected before spray and after 3
hours of spray from the same area.
* The dose of 80 ppm showed the best results with zero Vibrio parahaemolyticus growth on both TCBS and CAV .

media.




Commercial Hatchery Trial Performance

TRIAL METHODS :

1.

The tested tanks were cleaned and washed.
Before spraying, samples were taken from the tanks by swab to determine the initial number of Vibrio.
Ecoguard (80 ppm) was prepared and sprayed on the tank's surfaces (wall and bottom).

After 3 hours of spray, samples were collected to determine the efficacy of Ecoguard.

~



RRHEA OBSERVATION 1 - CPP Indonesia
Green Vibrio reduction

Vibrio screening in Swab samples before and after spraying with 80 ppm EcoGuard

Before After
— » Ecoguard dose, 80 ppm was
Source No. of No. of _ No.of No.of +Vibrio
. . +Vibrio (%) . 0 “yos
Samples +Vibrio Samples +Vibrio (A)) Sprayed all over the fa0111tles
MNPD-Sand Filter Tank 6 0 0.0 6 0 0.0 .
FPD-Sand Filter Tank 20 0 0.0 20 0 0.0 Of the shrlmp hatchery as 4
MNPD-Reservoir & Water Chiller Tank 29 0 0.0 26 0 0.0 dlSIerCtant before fllhng up
FPD-Reservoir Tank 18 0 0.0 21 0 0.0 the water.
Quarantine & Maturation Tank 26 3 11.5 26 0 0.0 o The swab samples were
Hatching Tank 30 9 30.0 30 1 3.3
Spawning Tank 24 8 33.3 9 0 0.0 collected and tested before
Rinsing Tank 24 2 8.3 22 0 0.0 .
and after the spray in the same
Plankton Tank 36 2 5.6 36 0 0.0
LRT Tank 105 2 1.9 105 0 0.0 area.
Packing Tank 10 0 0.0 10 0 0.0 .
_ « The obtained results showed
Artemia Tank 35 0 0.0 35 0 0.0
Polychaete (bucket&floor) 0 0.0 6 0 0.0 that there was up to 100 %
Squid (equipment & table) 0 0.0 9 0 0.0 . . - .
I ion 1In h 1bri
Fresh water Tank 16 1 6.3 20 0 0.0 eductio the Vibrio
colonies after Ecoguard spray




hEA OBSERVATION 2 - CPP Indonesia

Glowing Vibrio reduction

Lumbac Incidence

120%  This study was performed between

June 2020-April 2021.

100% » Luminescent Glowing Vibrio
screening was performed before

a0%

and after EG spray in the Raw sea

water of reservoir and Larvae

oo% rearing tank.
 The luminescent bacteria was
0% detected in all the months in the
raw water whereas the incidence
o was significantly lower in the
I I larvae tanks  which  were

Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 dlSIerCted by Ecoguard

X

X

X

B Raw sea water M LRT tank
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88.00%

OBSERVATION 3 - CPP Indonesia
Productivity improvement

Summary of PL SR (%) Jan 2020 - March 2021

86.00% |

84.00% |

82.00% |

80.00% |

78.00% |

76.00% |

74.00% |

72.00% |

70.00% |

68.00%

6 %

4 %

Medan

B Before Ecoguard application

BLK

B After Ecoguard Application

2 %

Situbondo

CPPRIMA

Experiment was conducted in
the commercial hatcheries of PT.
CP PRIMA since January 2020
to April 2021,

Survival rate of Post Larvae (PL)
as one of the indicators.

The data shown are of three
main hatcheries in Indonesia.
There is significant increase in

the survival rate up to 7% in the

hatcheries after Ecoguard spray.




RHRHEA OBSERVATION 4 - Ecoguard Overseas performance
Productivity improvement and pathogen reduction

“rumes st | nda | cha e

: : : Post larvae of Post larvae of Vannamei &
Target species Post larvae of Vannamei Post larvae of Vannamei . . :
Vannamei & Fish Fry Pig farm
Path ic Vibri Path ic Vibrio, E. coli
Target pathogen Pathogenic Vibrio Pathogenic Vibrio MLl el tale Sl S lioh (Z el
Streptococcus Salmonella
Key Performance SR 11 % higher using EG. SR 9 % higher using EG Pathogenic Bacteria  No Salmonella and E. col
reduced in EG spry
No Green Vibrio after Showing good results

No Green Vibrio after
spray Hatchery tanks. No Green Vibrio after
Started Commercial level spray Hatchery tanks.

spray in Pond bottom &
Hatchery tanks. Going to
use in commercial

against Salmonella & E.
coli in pig & Poultry farms.
Trials in shrimp hatchery

Overall comments

hatchery and shrimp dicl FRETLCCIIEEL will start after locked
ponds down
Spray at surface and Spray at surface and Spray at surface and

Ecoguard Uses Spray at surface

apply in water apply in water apply in water
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CONCLUSIONS

Ecoguard can protect shrimps from various pathogenic
Vibrio including V. harveyi and V. parahaemolyticus and

other bacteria.

It can improve and enhance the productivity of Post
larvae

It is an effective and user-friendly disinfectant
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Greetings Dr. RajeevV!

Survival was 60% in the 4 LR
tanks sprayed with ‘essential

oil’: whereas other tanks it
was 54%.
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ECOGUARD APPLICATION AS
POND BOTTOM DISINFECTANT
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RECOMMENDED DOSE of APPLICATION

Application Method

Frequency

SPRAYING

30 ppm

Spray 1 -2 times before
filling up the water
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ECOGUARD APPLICATION IN
ANIMAL FACILITIES



ﬂﬂﬂﬂﬂﬂﬂ

RECOMMENDED DOSE of APPLICATION

Application Method

Frequency

SPRAYING

30 ppm

2 — 3 times a week
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BHEA .. In vitro trials of Ecoguard antiviral activity against African
- swine fever virus strain, Vietham

o HAD" « The in vitro level trial was
No Group Dilution -
10°HADs,/ml conducted at VNUA,
1 172 0/3 Vietnam to determine the
2 1/4 0/3 efficacy = of  Ecoguard
3 1/8 0/3 against ASFV.
4 1/16 0/3 » The various dilutions of
> 1/32 0/3 Ecoguard were tested
6 l/64 v/3 against log 4 and log 5 of
; Ecoguard 1228 0;3 the African Swine Fever
; 1/5?2 g/g Virus (ASFV).
= To%a 3 « The obtained results
showed that Ecoguard was
11 1/2048 2/3 . .
effective up to dilution 10
12 1/4096 3/3(+) . o
against log 5 and dilution 11
13 1/8192 3/3 (+) st loo 4 of ASFV
14 | Group 2: Positive control 3/3 (++++) against 10g = o '
15 | Group 3: Negative control 0/3

Note: * All dilutions were tested in duplicate; Ecoguard (EG) was prepared as serial 2-fold

dilutions; P, Hemadsorption (HAD) results: +: few rosette formation, ++: hundreds of rosette

formation, +++: thousands of rosette formation; ++++: uncountable.
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In vitro trials of Ecoguard antiviral activity against African VNUA
swine fever virus strain, Vietham

CP PRIMA

S~ ot

« The in vitro level trial was conducted at
VNUA, Vietnam, to determine the
efficacy of Ecoguard against ASFV.

| Sy « The various dilutions of Ecoguard were

EG dilution 13 — 96h (Rosetta +++) tested against log 5 of the African

e T | Swine Fever Virus (ASFV).

« The rate of infection was observed by
the quantitative presence of
hemadsorption (HAD) or Rosetta. The
higher the severity the higher the
number of HAD. The positive control

e ———

3N R - i : g;xf’ e
.

had the highest number of HAD,
whereas no HAD formation was in the
negative control, and EG applied cells
up to dilution 10. EG solution at
dilution 11 had few HAD, which
increased in dilution 12 and 13.

« The obtained results showed that
Ecoguard is effective against ASFV.




HEA In vitro trials of Ecoguard antiviral activity against Salmonella,
s "CCUrQl Vietnam

Salmonella checking from swab sampling (June 14,2021)

List of Swab Samples Salmonella Salmonella
samples  at Pig farm (cfu/mi) (cfu/ml)
P e (Before EG spray) (After EG spray)
Before spray
1. Floor 4.6 x 107 0
2. Wall 1 7.2x10° 0
3. Wall 2 2.3 x 107 0
4. Ceiling 6.0 x 107 0

« Ecoguard spray was tested in pig farms along with Naturalguard

« The amount of Salmonella bacteria was quantified before and after
treatment with EG spray

 The trial results showed that EG was able to reduce the Salmonella
load from high amounts (log 7) down to zero (uncountable).

After spray
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MEEGID XV

15th Infermnational Conference on Molecular Epidemioclogy
and Evolutionary Genetics of Infectious Diseases
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15th International Conference on Molecular Epidemiology and

Evolutionary Genetics of Infectious Disease — MEEGID XV (Online
and On-Demand)

Submission ID
29

Title

Natural oil blend formulation (NOBF) protects Penaeus vannamei Boone, 1931 from white spot syndrome
virus (WSSV) and enhances the productivity in the culture ponds

Abstract

White spot syndrome virus (WSSV) is lethal in penaeid shrimp. Successful efforts were made to develop
a natural oil blend formulation (NOBF) with anti-WSSV properties using Eucalyptus globulus, Pinus
sylvestris, and Lavandula latifolia in an equal proportion of water at a ratio of 1:1. A bioassay challenge
tnal was conducted using 1 g of 144 specific pathogen-free Penaeus vannamei Boone, 1931 samples in
4 aquarium replicates for each group. A NOBF dose of 0.2 p| cg;n was % throughout the trial period by
mixing in aguarium water daily, starting seven days before challenge. efficacy of NOBF against
WSSV was measured using a modified per os method of challenge demonstrated in the current work.
The cumulative mortality in the positive control group reached 89.6 % ten days post challenge. NOBF
was also applied in six commercnal shrimp ponds in a WSSV-prone area in East Java, Indonesia. Each
pond was of equal size, 1000 m? and 1.2 m depth. The pathogenic Vibrio count of pond water was
acceptable (<1000 cfu.mL"). The NOBF-applied ponds had better productivity (control 14.239 ton. ha'!
and NOBF ponds 15.421 ton.na"'). The trial outcomes show that NOBF is safe and user-friendly, with
properties that reduce WSSV load.

® MEEGID2021 - Web App X @ MEEGID2021-WebApp  # X Eureka x| +

INTRODUCTION -~ RESULTS & DISCUSSION |- « c o

& - qs.vnmzvdulm

& meegid-otsevier.web.indrina.comjvirtusi-session/6110168c2320b5560¢ada00f
Fo o0 wmemsmaros
PP ——

g p i A Ll i PONU(G UARD

) ' MEEG 2021

PONKG;UARD
.

[ e e e
ot o

190980

cesruL
e S

METHODS

Virus DNA Poly
in Natural Oil Blend Formulaﬁon (NOEF) by
d Virtual g
Approach

cee

Bnea e
rorGluaro
i

Chair

e Martine Peeters

How o =

ONFERENCE & PUBLICATIONS

- -

ONLINE

Live and On-demand
2-5 November

2021

ONI.INE |
3051

15th International Conference on Molecular Epidemioclogy and
Evolutionary Genetics of Iinfectious Disease — MEEGID XV (Online
and On-Demand)

Submission 1D

Title

Iderstcation of Afncan Smire Fover Wins DNA polymernmsss X potertial iohisdors in Noterst ol blend
fomdaton Sy Based Viesal Ap:

Abstract

In iz sauay. visual screaning approach was
farmdaton {NOBS) indnidual comeou:

mad to sTvessoate Nanural oif biend
nde againer Alrican Swine Fever Vinis (ASFV) DNA polymerase X

T DAL D it B I SoneiEtas Sk 'nc\lotul—s of

as natsrsd Sgand cuTP And Known ASFY rephoaton inheiion
SSeas We tound hat ol Socked zmak motecuns

i e SOTP Dndng poceet of ASFY

Bctren soe of ASFY
T PTG S ool
2 Ta

TG Be3 e
Sosieng Seore s P soore velve.

CNADX with high

hotspot residues of the enayme (Fig. 43

= LYS 63

s 1¥sS 79 Lk

- ARG 84
= LEU 30
5 ARG 1S
= VAL 3S
- ARG sos
- e ses
-l e
. wr
- a7
- Ame 12
7~
—
s, of daTe.
ASFW hotpot amino acd fesidues on The bindng
i S tmaes MECIaE OF T JUSIY ONACODL S Srtass Sermts e Srtd rackhses e
ancen.

Fig. 2D interacticns of SGTP with ASFV DMApCIX.

SGTYP wtoracts wit: the hotspet resiiuss of #a PolX and formeng van der Wasks bounds with Vais7
and Phe11S swurtace t Smino acd resicues. Unfavcrable domcr-donor and aky!

Irar S Tommed with Ser39 and I 20

* @ :

Posters

M 4 @ RajeevKumar sha -

D / MEEG 2021

&

ONLINE

Live and On-demand
2-5 November

MEEGID XV

15th Infemational Conference on Molecular Epidemiclogy
and Evolutionary Genetics of Infectious Diseases

AMEND CONTINUVE

15th International Conference on Molecular Epidemiology and

Evolutionary Genetics of Infectious Disease — MEEGID XV (Online
and On-Demand)

Submission ID
30

Title

Development of essential oil blend formulation as a disinfectant against African Swine fever virus
(ASFV)agent in PAM cells of Swine

Abstract

African swine fever virus has a s 3nrﬁcant impact on swine production and the economics of the swine-
producing countries. The role of strict biosecurity measures becomes critical when there are no known
remedies Ket Disinfection is considered a significant part of biosecurity measures and plays a vital role in
reducing the risk of contaminating the environment.

Successful efforts have been made to optimize a formulation Essential Oil Blend (}EOB) roduct to
determine its efficacy against the African swine fever virus (ASFV) in in vitro conditions. The Essential Oil
Blend (EOB) comprises a blend of, i.e., Eucalyptus oil, Gardenia oil, and Jasmine oil. The in vitro trial
results demonstrated that EOB up to dilution ten could degenerate the lethal dose log 5 of ASFV. The
work was shown by observing hemadsorption (Rosetta formation) and conducting a real-time PCR test.
There was no Rosetta formation up to dilution 11 of EOB. The Ct value of the EOB group at 96 hours
post-infection (hpi) was the same as the initial value or lower (25) than it, whereas the Ct value of posmve
control increased several folds (17.84). It is a potential water supplement to work against ASFV and
enhance pig immunity to fight against common pathogens.
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effective disinfectant against pathogenic luminescent
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Abstract

Vibrio bacterial groups, mainly Fibrio harvevi, V. campbellii, V. parah. Ivticus and V. splendidus, are
considered highly pathogenic to shrimp larvae. These bacteria become more aggressive and lethal in their
luminescent form due to their quorum sensing characteristics. An effort was made to minimize the
luminescent Vibrio load using an  essential oil  blend formulation (EOBF) consisting
of Eucalyptus o ‘asmine oil, and gardenia oil in equal proportions. An eighteen-day small hatchery-
scale trial was initiated, starting from the nauplii stage. The shrimp were distributed into three groups: a
T-1 negative control with four replicates, a T-2 positive control with four replicates, and an EOBF
treatment group with eight replicates, which was subgrouped equally into two rooms, named T-3 and T-
4. The shrimp at the mysis stage were challenged using a sublethal dose of 10* CFU/mL luminescent
Vibrio.

Vibrio observations, physical properties of tank water and shrimp productivity were measured. The
obtained results indicated that the EOBF-treated group had better productivity than the positive control
group. The positive control T-2 performance at the time of harvest (PL 10 stage) was as follows: survival
rate 67.57%, length 9.01 mm, size variation 12.62, mean body weight 4.51 mg and biomass 116.36 g.
The performance of EOBF groups T-3 and T-4 at the time of harvest (PL 10 stage) was as follows:
survival rate 56.34%, length 10 mm, size variation 10.21, mean body weight 7.71 mg and biomass
155.38 g. The EOBF group was better in terms of length, size variation, mean body weight and biomass.
The presence of harmful Vibrio in tank water, recognized as green colonies cultured on TCBS agar, was
almost one log lower in the EOBF group than in the positive control. The presence of pathogenic
luminescent Vibrio was observed by the wet mount method, which showed that the incidence rate in the
positive control (T-2) was 45%, whereas it was 19% in the EOBF group. The results of this trial suggest
that EOBF can reduce pathogenic Vi in hatchery environments and can increase productivity.

Keywords: pathogenic vibrio, luminescent vibrio, VFibrio parahaemolyticus, Vibrio harveyi, essential oil
blend formulation, disinfectant. shrimp hatchery, Penaeus vannamei

Introduction

Luminescent or glowing bacteria is the common terminology for harmful Vibrio bacteria in
shrimp hatcheries. The colonies of this group of bacteria appear green on TCBS media. The
most pathogenic species in the luminescent group is Vibrio harveyi, which is infectious to
cultured shrimp, such as Penaeus monodon and Penaeus vannarmei in hatcheries ', Apart
from Vibrio harveyi, V. campbellii and V. splendidus can also produce luminescence and infect
the larval, juvenile and adult stages of cultured shrimp * 3. Vibrio parahaemolyticus has
quorum factors that can stimulate luminescence in Vibrio harveyi quorum-sensing mutants [4],
a result confirmed in this study. Some reports are available indicating that glowing Vibrio
harveyi are able to infect juvenile shrimp in culture ponds *l. Heavy mortality, even up to
100% in shrimp, can be caused by pathogenic Vibrio in combination with environmental stress
[ 5. 6.7 Luminescence is a source of communication in bacteria, making them more
pathogenic and aggressive [# 91,
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Abstract

The Vibrio group of bacteria is considered highly pathogenic to shrimp larvae. Shrimp larvae are
susceptible to Vibrio. It is difficult to eradicate Vibrio from the hatchery environment completely. Efforts
were made to design an effective disinfectant with almost no side effects or residues. A formulation was
developed by combining essential cils with antimicrobial properties to fight against pathogenic Vibrios,
such as Fibrio harveyi and V. parahaemolyticus, in a hatchery environment. The anti-Vibrio formulation
is a blend of Eucalyptus globulus,jasmine, and gardenia oils, designated as essential oil blend
formulation (EOBF). The effective dose of EOBF was optimized on bacteria using TSA and on Vibrio
using TCBS agar media. The optimized dose of 40 ppm EOBF was sprayed on the tank and culture area
dry surfaces. The trial sites selected were the water filter tank, maturation tank, fry reservoir tank,
quarantine and maturation tank, hatchery tank, spawning tank, rinsing tank, plankton tank, larvae rearing
tank, packing tank, artemia tank, polychaetes (bucket and floor), squid (equipment and table), and
freshwater tank of an experimental hatchery. The swab samples were collected after 3 hours, and a
significant decrease in Vibrio, mostly green colonies, such as Vibrio harveyi and V.
parahaemolyticus, was found after EOBF application. The obtained results showed that EOBF is an
effective disinfectant against pathogenic Vibrios in shrimp hatcheries.

Keywords: Pathogenic vibrio, vibrio parahaemolyticus, vibrio harveyi, essential oil blend formulation,
disinfectant. Shrimp hatchery, penaews vannamei

Introduction

The WVibrio group of bacteria is considered the most common and pathogenic for shrimp
hatcheries. Severe mortality occurs in the early stages of shrimp development, which
ultimately results in heavy losses in the shrimp. Inm vifro and in vivo trials have shown that
some Vibrio strains are harmful at specific temperatures in Vannamei and Monodon shrimp [11.
Vibrio's natural habitat of seawater is consistently found in hatcheries in either large or small
amounts and Vibrio acts as an opportunistic pathogen ?l. Vibrio may cause heavy mortality,
even up to 100% in shrimp [ %l It has emerged as a facultative pathogen for shrimp in
combination with environmental stress [5- 6. In this context, it is challenging to prohibit
opportunistic and secondary pathogens such as Vibrio during the entire culture period.
Chemicals or health supplements in aquatic organisms are applied to the whole population,
resulting in resistant microbial strains. It can change the regular microbial composition,
leading to massive outbreaks of the disease.

Due to that scenario, there is a need to have a formulation with minimal side effects and a
specific target for application in a confined environment such as a hatchery. Essential oils with
antimicrobial properties could fit these requirements. Essential oils (EQOs) should be
considered the most promising natural antimicrobials, as they do not cause microbial
resistance due to their diversity of mechanisms of action. EO has a GRAS status granted by the
U.S. Food and Drug Administration, indicating that they are generally recognized as safe
for human consumption without limitations on intake. Moreover, they are commonly accepted
by customers [7l. Qils such as eucalyptus oil, jasmine oil, and gardenia oil have anti-Vibrio
properties. Compounds such as flavonoids and biophenols present in eucalyptus have direct
microbicidal activity against bacteria [®1.
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Abstract

he Vibrio harveyi, V. campelii and V. parahaemolyticus are ed highly path ic to shrimp larvae. Shrimp

larvae are susceptible to Vibrio. It is challenging to eradicate Vibrio from the hatchery environment all over the world.
There are no products available in the market to claim as a potential anti-Vibrio in market. Successful efforts were made
to develop an effective disinfectant with primary ingredients of natural origins against pathogenic Vibrios in the shrimp
hatchery. A formulation called Essential Oil Blend formulation and commercially known as Ecoguard was developed by
blending eucalyptus, jasmine and gardenia oils with antimicrobial properties. The effective dose of Ecoguard was optimized
by conducting multiple lab and commercial level trials on bacteria using TSA and on Vibrio using TCBS agar media.
The optimized dose of 80 ppm Ecoguard has sprayed on the tank and culture area dry surfaces. The trial sites selected for
this discussion were the water filter tank, maturation tank, fry reservoir tank, quarantine and maturation tank, hatchery
tank, spawning tank, rinsing tank, plankton tank, larvae rearing tank, packing tank, artemia tank, polychaetes (bucket and
floor), squid (equipment and table) and a freshwater tank of an experimental hatchery. The swab samples were collected
before and after 3 hours of spray and a significant decrease in Vibrio, mostly green colonies such as Vibrio harveyi and V.
parahaemolyticus were found after Ecoguard application (Table 1). The obtained results showed that EOBF is an effective
disinfectant against pathogenic Vibrios in shrimp hatcheries.
Table 1: Comparative Vibrio reduction data on hatchery culture tank surfaces before and after Ecoguard spray.

Before Ecoguard Application Three hours after Ecoguard

application
Source Sa':l";,'l . E:Q l?l:c Vibrio (%) sNa‘:n"Pflc ;‘: s'l:'irve (‘f,%""
Vibrio Vibrio
Maturation - sand filter tank 6 1] 0.0 6 0 0.0
Larva production - sand filter tank 20 [ 0.0 20 0 0.0
Maturation-reservoir & water chiller tank 29 0 0.0 26 0 0.0
Larva production - reservoir tank 18 1] 0.0 21 [1) 0.0
Quarantine & maturation tank 26 3 1.5 26 1) 0.0
Hatching tank 30 9 30.0 30 1 33
Spawning tank 24 8 333 9 [) 0.0
Rinsing tank 24 2 83 22 [ 0.0
Plankton tank 26 2 5.6 36 0 0.0
Larva rearing tank 105 2 1.9 105 [ 0.0
Packing tank 10 1] 0.0 10 0 0.0
Artemia tank 35 o 0.0 35 [} 0.0
Polychaeta (bucket & floor) 6 [ 0.0 6 [ 0.0
Squid (equipment & table) 9 0 0.0 9 0 0.0
Fresh water tank 16 1 6.3 20 (1) 0.0
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Ecoguard spraying method awareness- WORKSHOP

A half-day workshop was successfully organized on June 8, with the help of the Hatchery, TRD, and Rhea teams. The

workshop was focused on demonstrating Ecoguard dilution, spraying, and sampling collection to test E. coli, Salmonella (for

pig farms and chicken farms), and Vibrio (for shrimp hatchery). The participants were limited to 20 people.

Workshop Agenda
Serial Speaker Topic Time
| Dr. Le Van Khoa and Ms. Introduction of workshop, agenda and speakers 10.00-10.05
Kristina
2 Prof. Yusef Babikyan Opening remarks and welcome address 10.05-10.10
Mr. Saravut Srisombat Brief Introduction of CP Prima and Rhea Natural | 10.10-10.15
Dr Haig Babikian Sciences
3 Dr. Rajeev Kumar Rhea Natural Sciences products introduction 10.15-10.30
Dr. Le Van Khoa
Break: 5 minutes
Workshop 1 10.35-11.20
(Central Lab) e Ecoguard  Preparation  (precautions and
Dr. Beni Halalludin, biosafety)
. . M'ed.ia Preparation (E. coli, Salmonello and
Vibrio)
* |dentification of colonies
¢ Plate reading/colony counting
¢ Result interpretation
Break: 10 minutes
Workshop 2 e Ecoguard on site preparation 11.30-12.15
(Field demonstration) e Ecoguard Spraying procedure
5. | Mr. MW * Ecoguard application
E W * Sampling procedure
Break: 10 minutes
Prof. Yusef Babikyan, Mr. 12.40-13.00
Sarayut Srisombat, Dr Haig Panel Discussion and Q & A session
Babikian, Dr. Rajeev Kumar,
6. Dr. Le Van Khoa, Mr.
Rubianto Haliman, Mr. Edi
Pongolaksite
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HOI THAO TRUC TUYEN

Ecoguard: Chat khi khuan ty nhién
cho nong nghiép bén vieng
Ngay 8612021

Hang Trén

and 11 more

[ L o |
Ecoguard

wﬁﬁﬁ“ = B.I-I_E A

« Ecoguard hoat ddng nhw chat khir triing dé loai bd hoat tinh va thoai héa cac mam bénh cé trong
binh xit, dang ty do, trén b& mét san nha, nha kho va kho chira.

+  Co6 thé dung nhu chét khir tring dé rira céc thiét bj.

«  Khéng giébng nhw cac san phdm khir triing khac thwong doc hai, Ecoguard an toan cho ca nguoi o ol
va dong vat. \ Bm“ ,

\DUARD

+ Ecoguard bao gdm chiét xuét tir cac loai dau ty nhién: dau hoa nhai, ddu cay danh danh va dau -
bach dan. !

+ M0 ta san phdm: Chét I6ng trong sudt mau vang, an toan va than thién véi ngudi dung.

« Bao bi: Chai thuy tinh 100 mL, 250 mL, 500 mL va 1L.

+  C6 thé ap dung dé khir trung bang phwong phap phun trong trai lgn, trai ga va trai san xuét tém
gidng
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