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ABSTRACT

Aquaculture is the farming of aquatic organismsiriigrvention in the rearing process to
enhance production and private ownership of thekstbeing cultivated. However, the
intensification of aquaculture practices requiresivation at high densities, which has caused
significant damage to the environment and, aquagtiecies are subjected to high-stress
conditions, increasing the incidence of diseaseb Gausing a decrease in productivity. This
study was conducted to isolate bacteria from seunlisnef shrimp culture ponds based on
antagonistic activity against shrimp pathog&fibrio parahaemolyticusand production of
exocellular enzymes, protease and amylase. Thréentm strains were isolated and after
analysis of 16S rRNA gene, the isolated strainsewdentified toBacillus subtilis (isolate
QTA12 with amylase activity)Bacillus megaterium(QTP1 with proteolytic activity) and
Bacillus subtilis(isolate with antivibrio activity DK1). These isted strains may be considered
for future using in shrimp culture ponds as a ve@mpmising measure for sustainable
aquaculture.
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1. INTRODUCTION

The half of the world's seafood demand will be rogtaquaculture in 2020, because wild
capture fisheries are overexploited and are inigeclThe growth demand of aquaculture
products is due to several factors: (1) many figlsehave reached their maximum sustainable
exploitation, (2) consumer concerns about secuaity safety of their food, (3) the market
demand for high-quality, healthy, low-calorie, angh-protein aquatic products, and (4) aquatic
breeding makes only a minimum contribution to cardmxide emission [1].

Nowadays, shrimp (or prawn) culture is wide spréadughout the tropical [2, 3]. The
intensification of aquaculture practices requirelsivation at high densities, which has caused
significant damage to the environment due to dig@saof concentrated organic wastes, that
deplete dissolved oxygen in ponds, giving riseadct metabolites (such as hydrogen sulfide,
methane, ammonia, and nitrites), that often arporesible for mortality [3]. Moreover, under
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these conditions of intensive production, aquatiectes are subjected to high-stress conditions,
increasing the incidence of diseases and outbrefikgral, bacterial, and fungal infections
leading to devastating economic losses worldwidd].3

In recent decades, prevention and control of anidns¢ases has focused on the use of
chemical additives and veterinary medicines, egfigcantibiotics, resulted in emergence of
drug-resistant bacteria which are becoming incrgggidifficult to control and eradicate [5, 6].
Controlling or preventing outbreaks in the aquatwironment is quite complicated due to the
inhabited interaction between pathogens and thast im the production systems. The aquatic
environment contains a redundance of opportunistiaterial pathogens as well as beneficial and
non-pathogenic bacterial strains [7]. It is redagd that microorganisms play the critical role in
aquaculture systems because water quality andsdissantrol are directly related and closely
affected by microbial activity. The use of probostifor disease prevention, improvement animal
health and water quality, nutrition in aguacultisebecoming increasingly popular due to an
increasing demand for environment-friendly aquacel{7, 8].

There are several mechanisms of probiotic actiociuding the production of inhibitory
compounds, competition for chemicals or availalslergy, competition for adhesion sites, the
enhancement of the immune response and improveofiemater quality [9]. There have been
many reports documenting activities of probioticctesia isolated from different habitats
(intestinal aquaculture animals, sediments or wateulture ponds...) anoh vitro selection of
putative probiotic strains based on productiombifhitory compounds toward known pathogens
[8, 10, 11].

The aim of this study was to isolate, identify aas$ess inhibition activity againgtbrio
parahaemolyticusand ability of production extracellular enzymes hadcteria from shrimp
culture ponds of Quang Tri province.

2. MATERIALS AND METHODS
2.1. Materials

Sediment samples were collected from shrimp culpgeds of Quang Tri province by
special tool and put in aseptic bottles.

Starch agar medium for amylase producing bactgrig:(beef extract-3; soluble starch-10;
agar-12.

Cazein agar for protease producing bacteria (g/esst extract-0.25; KNgb; KH,PO,-
3.5; MgSQ.7H,0-0.62; cazein-2; agar-20; pH 7 £ 0.2.

TCBS medium forVibrio parahaemolyticugg/L): Sucrose-20; Dipeptone-10; Sodium
Citrate-10; Sodium Thiosulfate-10; Sodium Chlorid- Yeast Extract-5; Oxbile (Oxgall)-5;
Sodium Cholate-3; Ferric Citrate-1; Bromothymol &0.04; Thymol Blue-0.04; Agar-15. Final
pH 8.6 £ 0.2.

LB medium (g/L): Peptone-10; Yeast Extract-5; Sodi@hloride-5; pH 7 - 7.2.
2.2. Methods

I solation amylase and protease producing bacteria

The isolation was performed by serial dilution sspiead plate method. One gram of
sediment sample was serially diluted in sterilizistilled water to get a concentration range
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from 10'- 107. A volume of 0.1 ml of each dilution was transéer aseptically to starch agar or

skimmed milk agar plates. The sample was spreddramly. The plates were incubated at 37 °C
for 24 hr. The bacterial isolates were further siliioced to obtain pure culture. Pure isolates on
starch /skimmed milk agar slants were maintaineti°& [12, 13].

Screening amylase and protease producing bacteria

The isolates were screened for amylolytic actiiased on diameter of starch hydrolysis
on starch agar plate. The wells were punched tatcls agar plates and then filled with 100 pL
of isolate culture. After 24 hour incubation at%g7, the plates were flooded with lugol solution
for better visualization of starch hydrolysis zoSemilarly, potent protease producing bacteria
were screened on skimmed milk agar for their pigteoactivity [12, 13].

In vitro antagonism tests: antagonistic activity of the isolates againgibrio
parahaemolyticus was determined using agar well diffusion methodOul Vibrio
parahaemolyticuscultures with 1 CFU/ml (CFU — colony forming unit) were spread mnt
TCBS agar plates. Wells (8 mm) were bored into T@8&r containing pathogenic bacterium,
then 100 pl of investigated isolates were addeshtth well. The plates were incubated at@G7
for 24 hours and clearing zones around the weliewbserved. Sterile LB broth was used as
control [14, 15].

Identification of selected isolates based on 16S rRNA profile: DNA was extracted

according Sambrook & Russell (2001). Fragment & tBNA gene was amplified by PCR,
using universal primers for 16S rDNA. Forward printg- AGA GTT TGA TCA TGG CTC A-
3’ and reverse primer: 5- AAG GAG GTG ATC CAG CC-Received PCR product was
electrophoresed in 1 % agarose gel. A single PCRliaom band of 1500 bp was purified using
Qiagen elute gel extraction kit and sequenced uamgmatic sequencer ABI 3100 Avant
(Applied Biosystems). The obtained sequences wargested to nucleotide BLAST with non-
redundant database of NCBI.

3. RESULTS

3.1. Amylase producing bacteria

Figure 1 Amylolytic activity of some isolates on starchaagtfter lugol staining.

The separate colonies on starch agar plates wekedgisubcultured on the same media for
purifying and rechecked their amylolytic activitiftex dyeing the plates with lugol solution (Fig.
1). On the basis of the clearance area around #iE @ne bacterial isolate created starch
hydrolytic zone of 16.4 mm was selected (QTA12).
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The selected bacteria formed small colony, opaqtie eonvex elevation. The cells were
rod shaped, Gram stained positive and spore forming

3.2. Protease producing bacteria

Based on zones of skimmed milk hydrolysis, 15 tsslaexhibited different proteinase
activity, with zone diameter ranges from 5 to 1® (without hole diameter).

Figure 2 showed that QTP1 has highest activitghsoisolate was chosen for identifying
analysis.

Figure 2 Proteolytic activity of some
isolates on cazein agar after lugol staining.

3.3. Selection antagonistic bacteria

From sediment samples of shrimp ponds, bacteria vgetated on LB agar, purified and
then assessed for their antagonictic activity bgragjffusion method. From 12 isolates, 2
isolates DK1 and DK2 were selected on the basignbibition zone (15.3 and 14.9 mm,
respectively) developed on the TBCS plate growliigio parahaemolyticugFig. 3).

Figure 3 Antagonistic activity of DK1 and DK2 againgibrio parahaemolyticus.

The isolate DK2 formed opaque colonies on LB agin Yow convex (Fig. 4). The cells
were also rod-shaped and Gram positive with endespo

Beside this, isolates DK1 and DK2 were tested leirtproteolytic activity. Isolate DK1
was protease producer due to the zone of cazenolygds around the well (Fig. 5).
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Figure 4 Colonies of DK2 on LB agar. Figure 5 proteolytic activity of isolates DK1 and
DK2.

3.4. Identification of selected isolates

DNA genome of QTA12, QTP1 and DK2 were extractemfrl.5 ml overnight culture
according Sambrook & Russell (2001). The qualitytld extracted DNA was analysed by
electrophoresis on 1 % (w/v) agarose gel and by Patsd/Azgo (1.8). The extracted DNA was
then used as a PCR template for the amplificatfob6® rRNA gene with the universal primer
pair and with a thermal cycles as described abblve.anticipated products of approximately 1.5
kb were analysed by agarose gel electrophoregis §Ji

The PCR products were purified and the sequendgsimaf them was performed using
the ABI 3100 genetic analyzer and Big Dye Terminatersion 3.1 cycle sequencing kit. The
16S rRNA genes of three strains QTA12, QTP1 and BB more than 1400 bp were obtained
after sequencing and were aligned and comparedothitr 16SrRNA genes in the GenBank by
using the NCBI Basic Local alignment search tools LABTn program
(http://www.ncbi.nlm.nih.gov/BLAST). The obtainedsults demonstrated that strains QTA12
was most similar tdBacillus subtilis(Fig. 7), strains QTP1 was found to be most simntita
Bacillus megaterium(Fig 8) and strains DK2 shares closest homology Bacillus subtilis
(Fig. 9).

1 M 2 M 3

Figure 6 PCR products of 16S rRNA gene of isolates QTAI®), QTP1 (2B) and DK2 (3B).
M-DNA marker 1 kb (Fermentas). The arrows showtthed of 1.65 kb.
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Accession Description Query coverage Max. identity
AB201120.1 Bacillus subtilisgene for 16S rRNA, partial 100 % 99 %
sequence, strain: LB-01
I 0, 0,
AB188212.1 Bac!llussp. TUT1206 gene for 16S rRNA 100 % 99 %
- partial sequence
i ili i 0, 0,
AB110598.1 Bacillus subtilisgene for 16S rRNA, partial 100 % 99 %
- sequence
Bacillus subtilisgene for 16S ribosomal 100 % 99 %
AB177641.1 RNA, isolate: H20
I ili i 0, 0,
AB042061.1 Bacillus sgbtlllsgene for 16S ribosomal 100 % 99 %
- RNA, partial sequence

Figure 7. 16S rRNA gene of strains QTA12 with others in E@ank.

JMOSZ2E2 uncultured Bacillus zp

&6 0.0000
GUI21095 Bacillus =p. B13
ooaE 0.0000
100 HM 771662 Bacillus megaterium
4236 0.0000
‘ B6 DQEE0Z62 Bacillus megaterium
[ 0,000
00 | Di2267328 Bacilus megaterium
0.0000
‘ CPO0301 7 Bacillus megatetium WSH-002
0000
4234 B e QTFL
0000 | CP0O01952 Bacillus megateium DS 319
00003

Figure 8 Phylogenetic position of the strain QTP1 based&® rRNA gene sequence analysis.

00000000+ 5932956 Bacillus subtilis (Japan)

oooooooo
HD.DDDDDDD
00000000 GUE26160 Bacillus subtiliz (Brazil

0.oooo0000 faAnooea DRETEIST Bacillus sultils (Ching
00003295 00000000 (395246 Bacillus subtilis (Ching)
00000349 00000000 GU253545 Bacillus subtilis (Ching
00002912 0.0003295 DE2
0. OnZ7d ANED1T23 Bacilluz sp. WL-3 (Karea)
R (0395245 Bacilus subtilis (China)

Figure 9 Phylogenetic position of the strain DK2 basedl66 rRNA gene sequence analysis.

4. DISCUSSION

Shrimp (or prawn) culture is wide spread throughthé tropical world. Aquaculture
industry is besieged by disease outbreak, causestlymioy bacteria and viruses. The high
density of animals in hatchery tanks and pondsoletide spread of pathogens; In most of the
shrimp farming ponds deterioration of water qualfignd bottom condition, incidence of toxic
gases like NH3, NO2, H2S etc. partly due to regalglications of protein-rich feed were the
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mains factors make cultured organisms stressedharsdthey were more susceptible to disease
outbreaks. MostlyVibrio spp. ¥.paraheamolyticus, V. harveii, V. alginolytifusause major
problems in aquaculture, resulting in reduced ghorate, poor feed consumption, loss of body
weight and ultimately mass mortality. A number témative strategies for the prevention and
control of diseases have been proposed and haeadsirbeen applied successfully in
aquaculture, such as antibiotics, vaccines and mastimulants [2]. In view of the global
antibiotic resistance crisis, there is considerdbterest in developing sustainable biocontrol
methods such as probiotics for disease managemeatiuaculture. Recently, the interest in
using probiotic bacteria for improvement of aquaad animal health and water quality has
been grown rapidly. Probiotics demonstrated berafieffects to the host by competitive
exclusion potential pathogens in the digestivettraatritional and immunological improvement.
Probiotics exhibit effective control ability varisunfectious diseases in aquaculture including
furunculosis caused byA.salmonicida lactococcosis and streptococcosis bgctococcus
garvieae and Streptococcus iniea respectively, in rainbow trout, edwardsiellosiy b
Edwardsiella tardan the European eel [6].

There are several mechanisms of probiotic actiociuding the production of inhibitory
compounds, competition for chemicals or availalslergy, competition for adhesion sites, the
enhancement of the immune response and improvesherater quality [9]. A set of criteria has
been proposed to select potential probiotic straitvever, many reports have usedvitro
production of inhibitory compounds toward knownlpgagens of a particular species, or based
on screening for beneficial microbial attributeslsas predation, anti-virulence, competition,
attachment to host surfaces, and immunostimula®ithe first screen for selection of putative
probiotic strains [16, 10]. The most probioticsdmg to Lactic acid bacteria, genidsbrio,
Bacillus, Pseudomonas and Roseobacter[17]. Dhanasekaran et al. (2010) screened 4
Lactobacilli isolates from fresh water fishes foeit antagonistic activity againgteromonas
Vibrio sp. by agar diffusion assay. The isolate RLD3hwitoad spectral activity against
Aeromonasand Vibrio was evaluated for the viability of pathogervitro and then on fish. The
results reveal thdtactobacillusis responsible for inhibition dkeromonagopulation in cat fish
(Clarias orientalig [18].

Bacillus species are widely used for water remedation Isecdlney are stable for long
period due to spore formation, easily prepareddoynéntation and possess antagonistic effects
on pathogens. They are important candidates foeldping commercial biological agents for
nitrogen removal and water quality enhancement. [P8&viously, strains belonging to several
Bacillus species, such aBacillus subtilis, Bacillus cereus, Bacillus lictilemmis, Bacillus
pumilus were isolated and evaluated for their potentiabiabogical agents for water quality
enhancement [20]. Our screening result based ofaamand protease activities of the isolates,
so it's obviously that the strains QTA12 and QTARdve potential for degradation organic
matters accumulated in aquacultured ponds due dets of cultured animals and excessive
feeds.

There have been several reports documenting thieya®acillus spp. to control pathogenic
bacteria in aquaculture [11Bacillus spp. were associated with improvement of watexdity
reduction of pathogenic vibrios in culture envir@mty enhancement of survival and growth
rate, and the improved health status of juveRidmaeus monodorj21]. Barman et al. (2011)
isolated and characterized strain PPP13 from Blgkr Shrimp Penaeus monoddnwhich
exhibited antagonistic properties against thregetampathogenic bacterial strains fbrio
alginolyticus, Vibrio harveyi, Vibrio wvulnificusThe strain PPP 13 was identified by
morphological, physiological, biochemical charaistézs and also by 16S rRNA gene sequence
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data analysis a@acillus subtilis The antagonistic properties of the selectedrstad the results
of serum bactericidal activity of non-specific imnity proved thaBacillus subtilisPPP 13 was

a potential probiotic foPenaeus monodd22]. The probiontsBacillussp. AVP03 and AVP07
were isolated from healthy adult shriffgnaeus monodonhibited the pathogeni¥. harveyi
VSH5 bothin vitro andin vivo methods. Beside this, these isolates anti-vibrigbijonts
possessed anti-QS (quorum quenching) activity whighificantly reduced the mortality when
compared to the animals treated with the pathogguost larvae and juvenile challenge study
[23].

It recognized thaBacillus spp. not generally involved in horizontal genesfar processes
with Gram-negative organisms, so they can not @aeaantibiotic resistance or virulence genes
from pathogens such a&brio and Aeromonasspp. Another advantage of usiBgcillus spp.
that they are rapidly replicated bacteria and coulrate a multitude of environmental
conditions and exhibit a range of benefits to agliace organisms [24Bacillus strain IP5832
spores fed to turbot larvae resulted in a decriaee Vibrionaceaepopulation with significant
improvement in weight gain and survival of the &av[25]. Bacillus spp. also contribute to
nitrogen removal in spite of the classical belledttthis process is predominated by autotrophic
bacteria [26]. The isolate DK1 was demonstrated ey anti-vibrio, but also proteolytic
activity in vitro. So three isolates can be potential probiontskoimp aquaculture in terms of
water quality improvement and protection of culthreanimals from pathogen
(V.parahaemolyticugs However, further investigation should be carrieat to assess their
effectivenesdn vivo for improvement of water quality and ability astiggathogen agent in
shrimp culture.

5. CONCLUSION

The paper reports on isolation and identificatibthoee probiotic candidates consisting by
two strains ofBacillus subtilisandB. megateriumwhich exhibited inhibitory activity against
parahaemolyticusprotease and amylase activities. The receivedtsesould be a promising
measure for sustainable shrimp culture. However, Hioremedation potential and biocontrol
activities of the isolated strains need to be eataldin vivo.
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TOM TAT

TUYEN CHON, DINH DANH VA HOAT TiNH SINH HQC CUA BACILLUSSPP. PHAN

LAP TU HO NUOI TOM CUA TINH QUANG TRI
Nguyén Thi Kim Cac, Plam Viét Cuong

Vién Hoa sinh hin, Vien HLKHCNVN, 18 Hoang Qic Viét, Cau Gidy, Ha Ni

"Email: kenguyenthi@gmail.com

Nudi trong thiy san 14 can thip vao qué trinh nudi tly dong Vat trong cac khu nudi tty

san nhim ting sin lugng va thu nhp cho chi trang tai. Nhung viéc chuyén canh héa nudbtry
thiy san doi héi nuéi & mat do cao,diéu nay dn dén ton hai cho mdi trong va céac loai thy
dong vat phai chiu cacdiéu kién gay stress amh, lam &ing nguy © bénh #it va lam gim sin
lwong. Trong nghiénteu nay, cac amg vi khiin dugc phan 4p tir bun @ia cac b nudi tdm dra
trén hat tinh déi khang @a n6 cléng ki ngudn bénh aia tdm laVibrio parahaemolyticusa sr
san sinh cac enzyme ngiobao nhr protease va amylase. Bauoly vi khiin tiém ning da duoc
phan ip va sau khi phan tich gen 16S ARN riboxom, cdmgmayda duoc dinh danhdén loai
Bacillus subtilis(ching QTA12 c6 het tinh amylase)Bacillus megateriunQTP1 co6 hat tinh
protease) vacillus subtilis(chaing DK1 c6 hat tinhdéi khang ngén bénh Vibrio). Cac cling
phan hp nay c6 th xem xétdé s dung trong trong lai cho cac &inudi tdm nir mot bién phap
day trién vong cho ndt nganh nudi ing thiy san bén ving.

Tir khoa Bacillus,déi khang,dinh danh, nudi éing thiy san, probiotic.
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