Home Journal AACL News Human Resources Other Journals

O, Search Keywords Search

Aquaculture, Aquarium, Conservation & Leqgislation

You are here : Home - ASCL

Aquaculture, Aquarium, Conservation &

Instructions to authors

Submission letter

Model of paper

Reviewer information pack

Editorial Board Expanded

Coverage | databases

Volume 13(5)/2020

Volume 13(5)/2020

Volume 13(4)/2020

Volume 13(3¥2020 (June, 30)

Violume 13(2)/2020 (April, 30)

Volume 13(1)/2020 (February, 28)

Volume 12(6)/2018 (December, 30)

Volume 12(5)/2019 {October, 30)

Volume 12(4)2019 (August, 30)

Volume 12{3)/2019 {June, 30)

Volume 12(2)/2019 (April, 30)

Legislation - International Journal of the
Bioflux Society

ISSN 1844-9166 (onling)

ISSN 1844-8143 (print)

Published by Bioflux - bimonthly -

in cooperation with The Natural Sciences Museum Complex (Constanta, Romania)

Peer-reviewed (each article was independently evaluated before publication by two
specialists)

The journal includes original papers, short communications, and reviews on Aquaculiure
(Biology, Technology, Economics, Marketing), Fish Genetics and Improvement, Aquarium
Sciences, Fisheries, Ichthyology, Aquatic Ecology, Conservation of Aguatic Resources
and Legislation (in connection with aquatic issues) from wide world.

The manuscripts should be submitted to zoobiomag2004@yahooc.com

Editor-in-Chief:
Petrescu-Mag |. Valentin: USAMVY Cluj, Cluj-Napoca, University of Oradea (Romania)

Gavriloaie lonel-Claudiu (reserve): SC Bioflux SRL, Cluj-Napoca (Romania).



Editors:

Abdel-Rahim Mohamed M. National Institute of Oceanography and Fisheries, Alexandria
(Egypt)

Adascalitei Oana: Maritime University of Constanta, Constanta (Romania)
Amira Aicha Beya: Badji Mokhtar Annaba University, Annaba (Algeria)
Arockiaraj A. Jesu: SRM University, Chennai (India)

Appelbaum Samuel: Ben-Gurion University of the Negev (Israel)

Baharuddin Nursalwa: Universiti Malaysia Terengganu, Terengganu (Malaysia)
Boaru Anca: USAMY Cluj, Cluj-Napoca (Romania)

Botha Miklos: Bioflux SRL, Cluj-Napoca (Romania)

Breden Feli: Simon Fraser University (Canada)

Burny Philippe: Universite de Liege, Gembloux (Belgium)

Caipang Cristopher M_A_ - Temasek Polytechnic (Singapore)

Chapman Frank: University of Florida, Gainesville (USA)

Coroian Cristian: USAMY Cluj, Cluj-Napoca (Romania)

Creanga Steofil: USAMV |asi, lasi (Romania)

Cristea Victor: Dunarea de Jos University of Galati, Galati (Romania)

Das Simon Kumar: Universiti Kebangsaan Malaysia, Bangi, Selangor (Malaysia)
Dimaggio Matthew A_- University of Florida (USA)

Firica Cristian Manuel: Spiru Haret University Bucharest, Craiova (Romania)




Georgescu Bogdan: USAMV Cluj, Cluj-Napoca (Romania)

Karayucel Ismihan: University of Sinop, Sinop (Turkey)

Khamesipour Faham: Shiraz University, Shiraz {Iran)

Kosco Jan: Presov University, Presov (Slovakia)

Kovacs Eniko: USAMV Cluj, Cluj-Napoca (Romania)

Mehrad Bahar: Gorgan University of Agricultural Sciences and Nat. Res. (Iran)
Miclaus Viorel: USAMY Cluj, Cluj-Napoca (Romania)

Mihociu Tamara: R&D National Institute for Food Bioresources (Romania)
Molnar Kalman: Hungarian Academy of Sciences, Budapest (Hungary)

Muchlisin Zainal Abidin: Universiti Sains (Malaysia), Syiah Kuala University (Indonesia)
Muntean George Catalin: USAMY Cluj, Cluj-Mapoca (Romania)

Nowak Michal: University of Agriculture in Krakow (Poland)

MNyanti Lee: Universiti Malaysia Sarawak, Sarawak (Malaysia)

Olivotto lke: Universita Politecnica delle Marche, Ancona (Italy)

Oroian Firuta Camelia: USAMVY Cluj, Cluj-Napoca (Romania)

Papadopol Nicolae: Natural Sciences Museum Complex, Constanta (Romania)
Papuc Tudor: USAMV Cluj, Cluj-Napoca (Romania)

Parvulescu Lucian: West University of Timisoara (Romania)

Pasarin Benone: USAMY lasi, lasi (Romania)

Pattikawa Jesaja Ajub: Pattimura University, Ambon (Indonesia)

Petrescu Dacinia Crina: Babes-Bolyai University, Cluj-Napoca (Romania)
Petrescu-Mag Ruxandra Malina: Babes-Bolyai University, Cluj-Napoca (Romania)
Petrovici Milca: West University of Timisoara (Romania)

Pratasik Silvester Benny: Sam Ratulangi University, Manado {Indonesia)
Proorocu Marian: USAMY Cluj. Cluj-Napoca (Romania)

Ray Sunuram: Khulna University {(Bangladesh)

Rhyne Andrew: Roger Williams University; New England Aquarium, Boston {USA)

Ruchin Alexander B. Joint Directorate of the Mordovia State Nature Reserve and
National Park «Smolny», Saransk (Russia)

Safirescu Calin: USAMV Cluj, Cluj-Napoca (Romania)
Serrano Jr. Augusto E.: University of the Philippines Visayas (Philippines)

Sima Nicusor Flaviu: USAMV Cluj, Cluj-Napoca (Romania)

Tlusty Michael F.- New England Aquarium, Boston (USA)




AACL Bioflux
Management,
Q 3 Monitoring, Policy
and Law
best quartile

023 Do

powered by scimagajr.com

Vesa Stefan Cristian: luliu Hatieganu UMF, Cluj-Napoca (Romania)
Wintila luliana: Dunarea de Jos University of Galati, Galati (Romania)
Wariaghli Fatima: University Mohammed V in Rabat, Rabat (Morocco)

Yusli Wardiatno: Bogor Agricultural University, Bogor {(Indonesia).



Home Journal AACL News Human Resources Other Journals

ICL Search Keywords Search

Agquaculture, Aquarium, Conservation & Legislation

You are here » Home - Volume 12{(2y2019

AACL Bioflux

Instructions to authors

Submission letter

Model of paper

Reviewer information pack

Editorial Board Expanded

Coverage | databases

olume 13(8)/2020

Volume 13(5)/2020

Volume 13(4)/2020

Velume 13{3)2020 (June, 30)

Volume 13(2)i2020 (April, 30)

Volume 13(1)2020 (February, 23)

Volume 12(6)/2019 {December, 30}

Volume 12(5)/2019 (October, 30)

Volume 12(4)/2019 (August, 30)

Volume 12{3)/2019 (June, 30)

Volume 12(2)i2019 (April, 30)

Volume 12(1)/2019 (February, 28)

Volume 11{6)i2018 (December, 30)

Volume 11{5)i2018 (October, 30)

Volume 11(4)/2018 (August, 30)

Volume 11({3)/2018 (June, 30)

Volume 11(2)i2018 (April, 30)

Volume 11{1)/2018 (February, 23)

Volume 10(6)i2017 (December, 30}

Volume 10(5)/2017 {October, 30)

Volume 12(2)/2019

First pages, 2019 AACL Bioflux 12(2):i-vi.

Ransangan J., Soon T K., Duisan L., 2019 Population dynamics of marsh clam,
Polymesoda spp. (Bivalvia: Corbiculidae) in Marudu Bay, Malaysia. AACL Bioflux
12(2):395-403.

Kurdomanov A., Sirakov |., Stoyanova S., Velichkova K., Nedeva |., Staykov Y.,
2019 The effect of diet supplemented with ProvioticR on growth, blood
biochemical parameters and meat quality in rainbow trout (Oncorhynchus
mykiss) cultivated in recirculation system. AACL Bioflux 12(2):404-412.

Macale A. M. B., Nieves F. M., 2019 Stakeholders' perception on the status of
blue swimming crabs Portunus pelagicus (Linnaeus, 1758) and performance of
lying-in hatchery concept in San Miguel Bay, Philippines. AACL Bioflux
12(2):413-416.

Supono, Wardiyanto, Harpeni E., Khotimah A. H., Ningtyas A., 2019 Identification
of Vibrio sp. as cause of white feces diseases in white shrimp Penaeus
vannamei and handling with herbal ingredients in East Lampung Regency,
Indonesia. AACL Bioflux 12(2):417-425.

Buban I. C. R., Soliman V. §., 2019 Review of scallop grow-out methods in
tropical and temperate marine waters. AACL Bioflux 12(2):428-436.

Ardiansyah M., Suharne, Susilowati l., 2019 Estimating the conservation value of
mangrove forests in Marine Protected Areas: special reference to Karimunjawa
waters, Indonesia. AACL Bioflux 12(2):437-447.

Noor N. M., Nursyam H., Widodo M. S., Risjani Y., 2019 Biological aspects of
green mussels Perna viridis cultivated on raft culture in Pasaran coastal waters,
Indonesia. AACL Bioflux 12(2):448-456.

Musel J., Anuar A., Mohamad S., Mustapa N., Hassan M. H., Rajali H., Anuar A.,
2019 Morphometric relationship and the spawning season of Acetes intermedius
from the coast of Miri Sarawak, Northwestern Borneo. AACL Biolfux
12(2):457-471.

Adipu Y., Lumenta C., Mangindaan R. E. P., Manoppo H., 2019 Growth
performance of Litopenaeus vannamei grown in biofloc system produced from
different carbohydrate sources. AACL Bioflux 12(2):472-479.




Volume 10{4)/2017 (August, 30)

Volume 10(3)/2017 (June, 30)

Volume 10{2)/2047 (April, 30}

Volume 100{1)/2017 (February, 28)

Volume 9(6)/2016 (December, 30)

Volume 9{5)/2016 (October, 30)

Volume 9(4)/2016 (August, 30)

Volume 9{3)/2016 (June, 30)

Volume 9(2)/2016 (April, 30)

Volume 9(1)/2016 (February, 28)

Volume 8(6)/2015 (December, 30)

Volume 8{5)/2015 (October, 30)

Volume 8(4)/2015 (August, 30)

Volume 8(3)/2015 (June, 30)

Volume &(2)/2015 (April, 30)

Volume 8(1)/2015 (February, 28)

Volume T(6)/2014 (December, 30)

Volume 7{5)/2014 (October, 30)

Volume 7(4)/2014 (August, 30)

Volume 7{3)/2014 (June, 30)

Volume 7{2)/2014 (April, 15)

Volume 7(1)/2014 (February, 15)

Volume 6(6)/2013 (November, 15)

Volume 6{5)/2013 (September, 15)

Volume 6(4)/2013 (July, 25)

Volume 6(3)/2013 (May, 15)

Volume 6(2)/2013 (March, 15)

Volume 6(1)/2013 (January, 15)

Volume 5(5)/2012 (December, 30)

Volume 5(4)/2012 (September, 30)

Volume 5(3)/2012 (July, 30)

Hastuti S., Subandiyono, Windarto S., 2019 Blood performance of jaundice
catfish Clarias gariepinus. AACL Bioflux 12(2):480-489.

Fuad, Baskoro M. 5., Riyanto M., Mawardi W., 2019 Catch characteristics on
stationary lift net using light emitting diode (LED) and kerosene lights in
Pasuruan waters. AACL Bioflux 12(2):490-501.

Paulangan Y. P, Fahrudin A., Sutrisno D., Bengen D. G., 2018 Distribution and
condition of coral reef ecosystem in Tanah Merah Bay, Jayapura, Papua,
Indonesia. AACL Bioflux 12(2):502-512.

Mohamad-Zulkifli N. E N., Yong A. 8. K., Kawamura G., Lim L.-5., Senoo §., Devic
E., Mustafa §., Shapawi R., 2019 Apparent digestibility coefficient of black
soldier fly (Hermetia illucens) larvae in formulated diets for hybrid grouper
(Epinephelus fuscoguttatus x Epinephelus lanceolatus). AACL Bioflux
12(2):513-522.

Guntur G., Asadi M. A., Jullanda M. S. H., Luthfi O. M., Bintoro G., 2018 Ecology of
bivalves in the intertidal area of Ngemboh, Gresik, East Java, Indonesia. AACL
Bioflux 12(2):523-534.

Serdiati M., Arfiati D., Widedo M. S., Lelone T. D., Toha A. H. A., 2019 Genetic
characteristics of ricefish from Lake Poso, Central Sulawesi, Indonesia. AACL
Bioflux 12(2):535-552.

Goda A. M. A. 8., Srour T. M., Mansour A. T, Baromh M. Z., Sallam G. R., Baromh A.
Z., 2019 Assessment of stresful ambient water salinity on growth, feed utilization
and hematological indices of European sea bass, Dicentrarchus labrax,
Jjuveniles. AACL Bioflux 12(2):553-563.

Cahyadinata I., Fahrudin A., Sulistiono, Kurnia R., 2019 Household welfare of
mud crab fishermen in small outermost islands. Case study: Enggano Island,
Bengkulu Province, Indonesia. AACL Bioflux 12(2):564-574.

Chilmawati D., Hutabarat J., Anggoro S., Suminto S., 2019 Biomolecular
identification and optimization of growth performance and egg production in
Oithona sp. under different salinity culture conditions. AACL Bioflux
12(2):575-585.

Rumampuk N. D. C., Schaduw J. N. V., Lintang R. A. J., Rompas R. M., 2019
Imposex phenomenon in gastropods from Bitung waters, North Sulawesi,
Indonesia. AACL Bioflux 12(2):586-592.

Dewi D. A. N. N., Iskandar D. D., 2019 Cooperative or individually? Impact of
fishing expedition decision on income. AACL Bioflux 12(2):593-600.

Rasyid A., Handayani T, 2019 Evaluation of the biochemical composition of
tropical red seaweeds Galaxaura rugosa and Gelidiella acerosa from Ujung
Genteng waters, Indonesia. AACL Bioflux 12(2):601-609.



Volume 5(2)/2012 (June, 30)
Volume 5{(1)/2012 (March, 15)
Violume 4(5)/2011 (December, 30)
Volume 4(4)/2011 (October, 30)
Volume 4312011 (July, 30)
Volume 4{2)i2011 (April, 30)
Volume 4{1)/2011 (January, 30)
Volume 3(5)/2010 (December, 5)
Volume 3(4)/2010 (December, 1)
Volume 3{3)/2010 (Hovember, 15}
Volume 3(2)/2010 (July, 30)
Volume 3(1)/2010 (February, 23)
Volume 2(4)/2009 (October, 30)
Volume 2(3)/2009 (July, 30}
Volume 2(2)/2009 {April, 30)
Volume 2({1)/2009 (January, 30)
Volume 1(2)/2003 {December, 30)
Volume 1(1)/2003 | September, 30)

Volume Piloti2007 (December, 30) -
available printed only

Pontus Euxinus, Volume 1 (1930) -
Parent Journal

AACL Bioflux

Management,
Monitoring. Policy
and Law

best quartila

S|R 2018 \—_/___
.

0.23

powered by scimagojr.com

Krisnafi Y., Yusrizal, Halim §., Santoso H., Suharto, Waluyo A. S., Kusdinar A.,
Danapraja §., Pickassa F. |, Alamsah 5., Fadly Z. R., 2019 CPUE analysis of crab
resources in Karangantu, Serang Banten, Indonesia. AACL Bioflux 12(2):610-817.

Ben Yahkoub Y., Fekhaoui M., El Qoraychy I., Yahyaoui A., 2019 Current state of
knowledge on Louisiana crawfish (Procambarus clarkii Girard, 1852) in Morocco.
AACL Bioflux 12(2):618-628.

Matan Y., Pattikawa J. A., Tomia B., 2019 Biological aspects of jumping halfbeak
(Hemiramphus archipelagicus) in the waters of Kelang Island, Western Seram,
Indonesia. AACL Bioflux 12(2):629-635.

Khan A., Rizal A., Dewanti L. P.,, Apriliani I. M., Junianto, Supriyadi D., Ghiffary W.,
Nasution A. M., Gray T S., Mill A. C., Polunin N. V. C., 2019 SkKipjack (Katsuwonus
pelamis) tuna pole-and-line marketing supply chains in Indonesia: case study in
Pulau Bacan. AACL Bioflux 12(2):636-641.

Achmad D. 5., Ali §. A., Sudirman, Indar Y. N., 2019 The gonad maturity
development and spawning season of orange-spotted grouper (Epinephelus
coioides) at Kwandang Bay, Gorontalo Province, Indonesia. AACL Bioflux
12(2):642-649.

Asriyana, Irawati N., 2019 Assessment of the trophic status in Kendari Bay,
Indonesia: a case study. AACL Bioflux 12(2):650-663.

Ompi M., Lumoindong F., Tamanampow Y., Undap N., Papu A., Wagele H., 2019
Monitoring marine Heterobranchia in Lembeh Strait, North Sulawesi (Indonesia),
in a changing environment. AACL Bioflux 12(2):664-677.

Kreckhoff R. L., Ngangi E. L. A., Undap 5. L., Kusen D. J., 2019 Crude extracts of
Kappaphycus alvarezii algae cultivated in several seaweed production centers
in North Sulawesi, Indonesia a immunostimulant. AACL Bioflux 12(2):678-686.

Subair N., Haris R., 2019 Factors that motivate Mappakasunggu women of
seaweed farmers to develop a family economic survival strategy. AACL Bioflux
12(2):687-695.

Yulius, Kepel T L., Hadiwijaya S. L., Heriati A., Ramdhan M., 2019 Preliminary
study of lead and mercury concentrations in seven commercial seafood at
Lombok Island, Indonesia. AACL Bioflux 12(2):686-705.

Nugroho L. A., Masithah E. D., Satyanrini W. H., 2018 Evaluation of biofloc
technology: the risk of giving different commercial probiotics to C:N and N:P
ratio and quality of seawater. AACL Bioflux 12(2):706-715.

Pamula O. Y. T, Prayogo, Sudarno., 2019 Optimization on survival and growth
rate of African catfish (Clarias sp.) using water spinach (jpomoea aguatica)-
based aquaponics system. AACL Bioflux 12(2):716-723.



Identification of Vibrio sp. as cause of white feces
diseases in white shrimp Penaeus vannamei and
handling with herbal ingredients in East Lampung

Regency, Indonesia
Supono, Wardiyanto, Esti Harpeni, Annisa H. Khotimah, Astri Ningtyas

Department of Aquaculture, Faculty of Agriculture, Lampung University, Lampung
Bandar Lampung, Indonesia. Corresponding author: Supono,
supono_unila@yahoo.com

Abstract. White feces disease (WFD) is one of the diseases that attack white shrimp (Penaeus
vannamei). This disease causes cultivation failure and huge loss for shrimp farmers. The cause of this
disease is thought to be due to the abundance of the Vibrio bacteria population in cultivation media. This
study was aimed to determine the abundance of Vibrio sp. and the presence of Vibrio sp. as a trigger for
WFD in P. vannamei ponds and to study the use of several herbal ingredients in suppressing the growth
of Vibrio sp. Samples were taken from secondary canals, tertiary canals, primary canals, shrimp pond
waters that were not infected with WFD, shrimp pond water infected with WFD, and shrimp infected by
WFD. Samples taken from those locations were then inoculated; the total population of the bacteria was
calculated, identified and tested for anti-bacterial activity using several herbal products. According to the
results of the study, Vibrio abundance was obtained as follows: water sample was positive of WFD by
3.5+£0.9%10° CFU mL™, shrimp intestine was positive of WFD by 4.4£0.1x10° CFU mL™, primary canal of
3.9+2.x10* CFU mL%, secondary canal of 1.0£0.1x10° CFU mL™, tertiary canal 3.2+1.1x10° CFU mL?,
shrimp pond 1 of 2.2+0.3x10°> CFU mL™, shrimp pond 2 of 1.3£0.3x10° CFU mL™, shrimp pond 3 of
5.2+1.0x10* CFU mL?, and healthy shrimp intestine of <2.5+0,5x10* CFU mL™. The type of Vibrio
identified and suspected of triggering WFD disease were V. vulnificus, V. parahaemolyticus, and V.
alginolyticus. Antibacterial test showed that mangrove leaf extract (Rhizophora apiculata) had the best
inhibitory effect on V. parahaemolyticus (zone of inhibition of 5.61 mm), followed by ketapang leaf
extract (4.9 mm zone of inhibition) and papaya leaf extract (zone of inhibition of 4.5 mm). The best
concentration of mangrove leaf extract in suppressing the growth of Vibrio parahaemolyticus was 700 mg
L.

Key Words: Vibrio abundance, WFD triggers, antibacterial activity, Vibrio parahaemolyticus, Rhizophora
apiculata.

Introduction. White shrimp Penaeus vannamei is a type of shrimp that is widely
cultivated in Indonesia. This is because these shrimp have promising prospects and
profits (Babu et al 2014). However, disease attacks often occur in P. vannamei
cultivation. Diseases are commonly caused by bacteria, parasites, viruses, and fungi.
This disease attack occurs when environmental conditions, pathogens, and cultivan are
not balanced (Engering et al 2013). Pathogens that often attack P. vannamei are Vibrio
(Khamesipour et al 2014; Widowati et al 2018).

One of the diseases that appear in shrimp farming is white feces disease (WFD).
This disease is characterized by the appearance of white feces on the surface of the
culture medium. WFD is allegedly caused by an abundance of Vibrio sp. on cultivation
media (Jayadi et al 2016). The increase in the number of Vibrio sp. is due to adverse
environmental conditions, especially high organic matter content. According to Taslihan
et al (2015), increasment of the shrimp production can be maintain by monitoring the
quality of water, providing the proper feed, and appropriate administration of probiotic or
antibiotic doses. However, the use of antibiotics is not recommended in shrimp farming
because it leaves a residue that endangers consumers. Safe ingredients that have
antibacterial potential can be obtained from some plants. Herbal ingredients or medicinal

AACL Bioflux, 2019, Volume 12, Issue 2. 417
http://www.bioflux.com.ro/aacl



plants are all types of plants that can be used as medicinal herbs, both singly and in a
mixture that is considered and believed to cure a disease or can have an influence on
health. Herbal ingredients are used because they are safe and do not produce residues in
cultivated organisms so that they are safe for consumption and friendly to the
environment (Yuhana et al 2008; Aminzare et al 2015; Ventola 2015).

Some herbal ingredients that can be used include papaya (Carica papaya),
ketapang (Terminalia catappa), and mangrove (Rhizophora apiculata) leaf extracts. C.
papaya leaf extract contains flavonoids, tannins, alkaloids, vitamin C, karpain,
cyanogenic, glucosides, and papain enzymes so that it has the potential as an
antioxidant and antiseptic (Eleazu et al 2012). While T. catappa leaf extract has an
effective antibacterial chemical content (bactericidal).

One area of shrimp farming in Indonesia that faces an epidemic of WFD is Pasir
Sakti District, East Lampung Regency, Lampung Province. This region is one of the
shrimp producing regions in Lampung Province. The condition of the shrimp ponds in
that location has been attacked by White feces disease (WFD) which causes a huge loss
for shrimp farmers. The study was aimed to determine the cause of WFD and its
treatment needs to be conducted to reduce the incidence of WFD and prevent failure of
shrimp farming using herbal ingredients.

Material and Method

Study site. The research was conducted in East Lampung Regency, Indonesia. Samples
were taken from secondary canals, tertiary canals, primary canals, shrimp pond waters
that were not infected with WFD, shrimp pond water infected with WFD, and shrimp
infected by WFD. Research location can be seen in Figure 1.

CENTRAL LAMFUNG
REGENCY

JAVA SEA

SOUTH LAMPUNG 1
REGENGY |

PASIR SAKTI
SUB-DISTRICT

O 0 5 10 20 Kilometers
O

Figure 1. Research location.

Sample collection. Sampling was carried out by taking 100 mL water samples using a
sample bottles. Samples were taken from 6 locations with 3 replicates for each location.
Taken Samples were directly inoculated on TCBS media. Samples also were collected
from healty and WFD infected P. vannamei.
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Total bacterial count. After incubation for 24 hours, a growing bacterial colony was
calculated by placing a petri dish on top of the Colony Counter device and the bacterial
colony was then calculated and counted using the formula:

1 1
N=Cx=x-=
P Vv

Where:

N = Number of colonies (CFU mL™?)

C = Number of calculated of bacterial colonies on the petri dishes
P = Dilution Factor

|4 = Sample Volume

Bacterial identification. Identification of Vibrio was carried out by a quadrant stroke
method with several stages to obtain 1 pure isolate. The isolate were then identified.
Identification of Vibrio sp. was carried out using MICROBACTTM 24 E Gram Negative
Identification System (OXOID) and read using software microrobact 2000. Observation
of cell morphology includes gram staining, cell shape, and motility test. Physiological
properties include catalase test, indole test, MR-VP test, Citrate Simmons test, and TSIA
test.

Bacterial medium. A total of 3.2 g of Nutrient Agar (NA) media was weighed and then
placed into erlenmeyer and diluted with 160 mL of sea water. Erlenmeyer tube
containing nutrient agar was heated using a hot plate until the solution was
homogeneous, then autoclaved for 15 minutes with a temperature of 121°C under a
pressure of 1 atm. A total of 20 mL of sterile nutrient agar was poured into a petri dish
and leaved until it solidified. The pouring was done in the laminar air flow to prevent
contamination.

Bacterial cultivation. Nutrient Broth (NB) media was weighed as much as 0.09 g then
transferred into erlenmeyer and 90 mL of sea water was added. The erlenmeyer tube
containing media NB was heated using a hot plate until the solution was homogeneous
and heated by autoclaving for 15 minutes at a temperature of 121°C under a pressure of
1 atm. Pure culture of Vibrio parahaemolyticus was inoculated aseptically into 2 test
tubes containing 15 mL sterile Nutrient Broth (NB) media. Test tube was incubated in
shaking incubator for 4 to 5 hours (Tampemawa et al 2016).

Antibacterial activity test of herbal ingrediennts. A total of 20 pL of liquid isolate V.
parahaemolyticus with a density of 10’ CFU mL™ were dropped on Nutrient Agar (NA)
media and was leveled with spreader. Disc paper was placed on the media containing a
spread of bacteria with a little pressure. A total of 40 pyL of C. papaya leaf extract, T.
catappa leaf extract, and R. apiculata leaf extract with a concentration of 500 mg L in
each extract were dripped on a paper disc with a diameter of 6 mm. The petri dish was
then incubated for 24 hours. Furthermore, measurement of the zone of inhibition of the
extracts against bacteria was carried out. The ability to inhibit bacteria is characterized
by the formation of a clear zone around the tested disc papers.

Determination of the best concentration. A total of 20 yL of liquid isolate Vibrio
parahaemolyticus with a density of 10’ CFU mL! were dropped on Nutrient Agar (NA)
media and was leveled with spreader. Disc paper was placed on the media containing a
spread of isolate with a little pressure. A total of 40 puL of R. apiculata leaf extract was
dropped on paper disks measuring 6 mm with concentrations of 300, 400, 500, 600, and
700 mg L. Positive control was represented by giving paper discs containing
chloramphenicol antibiotics while negative control was neutral disc paper (water
disinfectant only). All treatments were incubated for 24 hours. After the incubation
period, the diameter of the zone of inhibition formed around the disc paper was observed
and measured.
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Statistical analysis. The data of Vibrio sp. abundance in the study field were presented
in table form and analyzed descriptively according to the research objectives. Data of
antibacterial activities were analyzed using Anova followed by least significant difference
(significance of differences at p<0.05).

Results. In the primary canal or the main canal, abundance of Vibrio sp. was
3.9+2.1x10* CFU mL* so that this canal is still at safety level for shrimp culture
(Taslihan et al 2015). The total abundance of Vibrio sp. on secondary canals was
1.0£0.1x10° CFU mL"! so that it exceeds the safe limit in the waters. While in the
tertiary canal which is the inlet and outlet canal, the total abundance of Vibrio sp. was
3.2+1.1x10° CFU mL™. Moreover, the total abundance of Vibrio sp. in shrimp pond 1
was 2.2+0.3x10° CFU mL! and 1.3+0.3x10° CFU mL™ in shrimp pond 2. While total
abundance of Vibrio sp. in shrimp pond 2 was 5.2+1.0x10* CFU mL™. The abundance of
Vibrio sp. in all study sites is presented in Table 1.

Table 1
The abundance of Vibrio sp. in all study sites
Sample Abundance of Vibrio (CFU mL™)
Water (+) 3.5+0.9x10°
Primary canal 3.9+2.1x10*
Secondary canal 1.0£0.1x10°
Tertiary canal 3.2+1.1x10°
Shrimp pond 1 (+) 2.2+0.3x10°
Shrimp pond 2 1.3£0.3x10°
Shrimp pond 3 5.2+1.0x10*
Shrimp intestine (+) 4.4+0.1x10°
Healthy sShrimp intestine <2.5+0.5x10*

+ = infected with WFD.

Color of bacterial colony in TCBSA media. TCBSA media is a selective medium that
can inhibit the growth of undesirable bacteria and can distinguish Vibrio into 2 groups,
namely a group that ferments sucrose characterized by yellow colonies and a group that
does not ferment sucrose characterized by green colonies.

The characteristics of the colonies of V. parahaemolyticus and V. vulnificus on the
TCBSA media included round, green or bluish green colonies in the middle of colonies
with a diameter of 2-3 mm and did not ferment sucrose. Colonies of V. parahaemolyticus
and V. vulnificus were found in secondary, tertiary, shrimp pond 1 and shrimp pond 2
samples. Primary canal and shrimp pond 3 samples showed morphological characteristics
of yellow colonies and the ability of the colony to ferment sucrose (Figure 2). This was
seen from colony changes from green to yellow on TCBSA media. The characteristics of
these colonies are typical V. alginolyticus, V. fluvialis, Listonella anguillara, and others.

Figure 2. Color of Vibrio sp. in the media. A - Yellow-colored Vibrio sp. colony, B - Green-
colored Vibrio sp. colony.
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Bacterial identification. Identification of Vibrio sp. at the study sites was carried out
by taking the most formed colonies on TVC (Total Vibrio Count). Identification was
carried out using the MICROBACTTM 24 E Gram Negative Identification System (OXOID)
and the results were read by the microbact 2000 software. The results of the
identification carried out are presented in Table 2.

Table 2
Identification Results of Vibrio sp. at the study sites

Sample Kind of Vibrio
Feces (+) V. parahaemolyticus
Primary canal V. alginolyticus
Secondary canal V. vulnificus
Tertiary canal V. vulnificus
Shrimp pond 1 ( infected with WFD) V. parahaemolyticus
Shrimp pond 2 V. alginolyticus
Shrimp pond 3 V. alginolyticus
Shrimp intestine (+) V. parahaemolyticus

Antibacterial activity of herbal ingredients. The results of the measurement of
antibacterial activity from several extracts of herbal ingredients with a concentration of
500 mg L' incubated for 24 hours can be seen in Table 3.

Table 3
Observation of antibacterial activity of herbal ingredients

Inhibition zone diameter (mm)

Tested material Average (mm)

I II III
C. papaya leaf extract 3.57 4.68 5.25 4.5+£0.85
T. catappa leaf extract 3.64 5.58 5.46 4.9+£1.08
R. apiculata leaf extract 4.11 6.28 6.44 5.6+£1.30

Concerning the antibacterial activity of herbal ingredients tested, based on statistical
analysis, there is no significant diffrenece among treatments.

The best concentration of mangrove leaf extract. The results of the measurement
of antibacterial activity were indicated by the presence of zone of inhibitions, namely
zone of inhibitions where bacteria did not grow around paper discs of growth of V.
parahaemolyticus after 24 hours incubation can be seen in Table 4.

Table 4
Observation of antibacterial activity of mangrove leaf extract

Concentration of R. Inhibition zone diameter (mm)
apiculata leaf
extract (mg L)

Sample 1 Sample II ~ Sample III Average (mm)

300 4.87 4.98 5.44 5.09+0.30
400 5.26 5.14 5.79 5.39+0.35
500 6.42 6.50 7.57 6.83+0.64
600 7.11 7.19 7.36 7.22+0.13
700 8.25 8.11 8.16 8.17+0.07

In the antibacterial testing of herbal leaf extract in inhibiting the growth of V.
parahaemolyticus, positive controls were used in the form of chloramphenicol antibiotics
and negative controls in the form of distilled water. Antibacterial testing using
chloramphenicol showed that the diameter of the zone of inhibition produced was 10.98
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mm which was categorized as medium. Desinfected water do not form zone of inhibition
because it is a are pure water without the content of active compounds that have
antibacterial properties (Tampemawa et al 2016). Thus, each concentration shows a
different zone of inhibition. The greater the concentration of extract the greater the zone
of inhibition formed. The higher the concentration of R. apiculata leaf extract used, the
more antibacterial content will be, thus it can inhibit the growth of V. parahaemolyticus.
Statistical analysis showed that different concentration of R. apiculata leaf extract
affected on inhibition toward V. parahaemolyticus growth.

Discussion. Secondary and tertiary canals are generally closed canals that are not
crossed by heavy irrigation canals. In addition, both canals have a level of organic
matter that tends to be higher than of the primary canal due to waste from previous
crop. This causes a buildup of the amount of bacteria and total organic matter (TOM) in
the canal at low tide. Total organic matter will trigger the growth of Vibrio sp. (Eiler et al
2003). The high total organic matter in tertiary and secondary canals was due to waste
from shrimp pond which cannot be released totally into the sea. In this study area, inlet
and outlet of pond were in one canal. Pond it is filled when high tide occurs and emptyed
when at low.

The condition of shrimp pond 2 and shrimp pond 3 have not shown clinical
symptoms of WFD attack, however, total abundance of Vibrio =10* CFU mL™ can trigger
WEFD attacks. This can be seen from the results obtained in WFD positive water samples
and WFD positive shrimp intestines which have a total abundance of Vibrio sp. of
3.5+0.9x10° CFU mL™! and 4.4+0.1x10° CFU mL™ respectively. At the location of the
farm, previously were WFD and WSSV (White Spot Syndrome Virus) outbreaks, so that it
did not rule out the possibility of WFD disease attacks again. Healthy shrimp intestines
have Vibrio bacteria with a total abundance of <2.5+0.5x10* CFU mL™, which indicates
that Vibrio presence in healthy shrimp does not become a pathogen because the nature
of the bacteria is opportunistic, but can be pathogenic in certain conditions. Research
conducted by Kharisma & Manan (2012) reported that, in vaname shrimp, Vibrio
abundance exceeding 10* CFU mL™ was susceptible to attack by Vibriosis. According to
Taslihan et al (2015) the presence of Vibrio bacteria which exceeds 10* CFU mL™* can
cause mass death in cultivated shrimp.

Low population of pathogenic bacteria in cultivation media will provide better
shrimp health conditions so that growth of shrimp is better (Nurbaya et al 2010).
According to Kharisma & Manan (2012), total bacteria that exceeds the threshold has
the potential to increase disease infection which in turn causes mass mortality of
cultured shrimp. Increased population of Vibrio sp. can be caused by high dissolved
organic matter from the rest of the feed and shrimp feces (Paena et al 2018).

Identification results showed several types of Vibrio, namely V. parahaemolyticus,
V. vulnificus, and V. alginolyticus. The group that was successfully isolated at the study
site showed a low variety of species. This indicates that the shrimp pond waters do not
contain many types of Vibrio.

Vibrio is the dominant flora in eggs, larvae and post-larvae of shrimp (Hameed et
al 2003). According to Otta & Karunasagar (2001), an increase in organic material
sourced is derived from feed and feces encourage the microflora to develop into
opportunistic pathogens. Limsuwan (2010) reported that V. harveyi, V. vulnificus, V.
parahaemolyticus, V. alginolyticus, and Vibrio sp. are pathogenic bacteria that are
always found in hatcheries and shrimp ponds. According to Taslihah et al (2015) and
Anjaini et al (2018), WFD is caused by microsporidia (from the Enterocytozoon group)
and gregarin (allegedly derived from the Nematopsis sp.) incorporated with Vibrio. Some
Vibrio are identified in WFD-infected shrimp, including V. vulnificus, V. fluvialis, V.
parahaemolyticus, V. alginolyticus, V. mimicus, V. cholerae, and Listonella damsela.
Ralalage et al (2017) found V. alginolyticus and V. fluvialis as the causes of white feces
diseases in P. monodon grow-out ponds in Sri Lanka.

The results of the measurement of the antibacterial activity of C. papaya, T.
catappa and R. apiculata leaf extracts showed the showed the antibacterial potential
againts Vibrio sp. They had different zone of inhibition values of which C. papaya leaf
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extract was 4.5 mm, T. catappa leaf extract was 4.9 mm, and R. apiculata leaf extract
5.61 mm. R. apiculata leaf extract had the highest average zone of inhibition compared
to C. papaya leaf and T. catappa leaf extracts. The difference in the average zone of
inhibition of C. papaya, T. catappa, and mangrove leaf extract was due to the
antibacterial compounds contained in each of the herbal leaf extracts having different
amounts of active compounds.

Marshall et al (2015) reported that antibacterial compounds found in C. papaya
leaf extract are alkaloid of 0.05 g, flavonoids of 2.80 g, saponin of 0.07 g, and tannin of
1.05 g. Whereas T. catappa leaf extract contains antibacterial compounds such as
alkaloid of 1.20 g, flavonoid of 0.93 g, saponin of 2.67 g, tannin of 0.50 g. According to
Okpako et al (2017), the leaf of T. catappa contains saponin, tannin, phenol and
flavonoid as phytochemical compounds, which can surpress the growth of bacteria. A
study conducted by Ekwueme et al (2015) showed that R. apiculata leaf extract
contained active compounds in the form of alkaloid of 3.43 g, flavonoid of 2.67 g,
saponins of 1.97 g, tannin of 4.75 g, steroid of 0.86 g, and terpenoids of 0.87 g.

Antibacterial activity compounds found in herbal leaf extracts have different
mechanisms to suppress bacterial growth. According to Darsana et al (2012), the
mechanism of action of alkaloids as antibacterial is to disrupt the constituent
components of peptidoglycan in bacterial cells so that the cell wall layer is not formed
intact and causes cell death. Flavonoid compounds serve to inhibit cell membrane
function (Kumar et al 2012). While saponins serve to reduce surface tension so that
permeability will rise or cell leakage will occur so that intracellular compounds will come
out (Nuria et al 2009). Tanin works by inhibiting the synthesis of peptidoglycan so that
the bacteria are unable to divide and cells are lyses due to osmotic and physical pressure
which in turn bacterial cells die (Ngajow et al 2013).

The antibacterial activity test of R. apiculata leaf extract showed its ability as an
antibacterial. Antibacterial testing of R. apiculata leaf extract can be seen in Table 4
above which is characterized by the formation of a clear zone which shows that at
concentrations of 300 mg L™, 400 mg L, 500 mg L, 600 mg L?, and 700 mg L?, R.
apiculata leaf extract was able to inhibit the growth of V. parahaemolyticus.

The measurement results of zone of inhibition diameter of R. apiculata leaf
extract at a concentration of 300 mg L and 400 mg L* were categorized as weak of
which 5.09 mm and 5.39 mm, respectively. R. apiculata leaf extract at concentrations of
500 mg L?, 600 mg L?, and 700 mg L were categorized as moderate of which 6.83
mm, 7.22 mm; and 8.17 mm, respectively. The value of antibacterial activity at a
concentration of 700 mg L™ had the highest zone of inhibition with an average value of
the diameter of 8.17 mm which was categorized as moderate.

Conclusions. According to the research results, it can be concluded that:

1. The abundance of bacteria in the study site varied. The abundance of Vibrio sp. as a
trigger fc1>r WFD is around 10°> CFU mL™ or can be said exceeding the safe limit of 10*
CFU mL™.

2. Identification on positive control and positive shrimp intestine of WFD, type of Vibrio
sp. found in the study sites were V. parahaemolyticus, V. vulnificus, and V.
alginolyticus. The type of Vibrio sp. as a trigger for WFD is V. parahaemolyticus.

3. The best concentration of mangrove (R. apiculata) leaf extract in suppressing the
growth of V. parahaemolyticus was 700 mg L.
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