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Development of a bacterial growth tracker (BGT), a smart device to detect
growth of Vibrio in shrimp farm
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ABSTRACT: Bacteria is major microorganism in the shrimp pond, which can be both beneficial and pathogenic
bacteria. The smart device called “bacterial growth tracker (BGT)” to detect growth of bacteria in shrimp farm that
can be performed by farmers, resulting to apply the pond management in a timely manner has been developed.
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The objective of this study was to develop a detection method of Vibrio species in shrimp ponds. The modified
liquid medium for Vibrio (MTCBS) has been developed and tested to be able to grow only Vibrio species tested.
The selective MTCBS medium was then combined with BGT to detect growth of Vibrio spp. BGT is composed of two
major parts: (1) the incubator shaker with a compartment for a medium tube and with a temperature control set at
30°C (2) the light transmittance sensor to measure turbidity of medium culture caused by bacterial growth and
record the light transmittance in real time at every five minutes of interval. The selective MTCBS medium for Vibrio
has been used in BGT device to determine Vibrio counts in the shrimp culture water. The Vibrio bacterial growth
test was compared between the BGT and the spectrophotometer in laboratory. This study has successfully
developed a prototype BGT that can be further used in the farm.

Keywords: smart bacterial detection device; vibrio species; modified TCBS; bacterial growth tracker (BGT); shrimp
pond
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6. MaBsuifisunsiqyiivlnveade Vibrio ludegnniinnnyeifissfs deirias bacterial growth tracker (BGT)
wazIsnsnsainluriosufuiins

g 19tinanUaidsads $1uau 5 faegne andulTuianuafiFedaeds plate count waruUsUTINg 0.5
fladdns fog1ear 3 91 neaeuluemnsidsade MTCBS ifuTanssan 15 fadans ulsoonidu 2 YANITNAADY Lil
Wisuiflsussrinmanseiaauuresemadsadesenies BGT figumgfl 30 sswnieaidoa wehdemiuiaseiy 2
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LU%ULﬁﬂ‘ummLmﬂﬁhwaqﬁua?{asuaaLLGfaxﬂejmﬁw One-way ANOVA k&g Duncan’s multiple range test 7iszfupan
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fncdludedldanaondiogns deuieidunsiusuiomsdsndouvuiman MTCBS fifauiu ﬁmmaﬁ’uwwﬁw’?ﬁyaﬂajm
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Figure 1 a. A smart device called “bacterial growth tracker (BGT)”, b. interior design of BGT is composed of tube
rack (24 x 50 ml), heater, shaker and LED sensors, c. a modified liquid medium for Vibrio species (MTCBS
broth)
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Figure 2 Specificity of a modified culture medium for \//'briémsepecies (TCBS broth). TSB was used as a control for all
tested bacteria, and the optical density was measured every hour at 600 nm by spectrophotometer. Vibrio

parahaemolyticus (Vp), Escherichia coli (Ec), Bacillus subtilis (Bs) and Shewanella khirikhana (Sw)
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2. MaRnwIUTBUiBUUsE A AMMsVInaATeq Bacterial growth tracker (BGT) uazdsn1snsaainlutiasufifnig
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¥
] a

douvafiSefiivintien uassing inwnanadidssiaunsaliidudoyafiotnusenounisindula uitgmiluteides
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wueiFefivadeu 107 &4 10° CFU/mL (p < 0.05) Ididudeafunismsaiaseitnsiosufjiing fauinsasaiase
\A309 BGT Bunsratanuturesemsidsndefiiviuandeuuaiife 10° CFU/ml g 4 dalas drndlumasaemaidios
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NulalnalAesiuIsmaiesujuinis

3. msnwravaseuBvashluvaiiessenisaraiadle Vibrio
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@ 3
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opt WA 30 ppt MaMTe V. parahaemolyticus Tuusazanududu Wsreznatlunsesylivansieumeda (o > 0.05)
Tinauierfuaeannaesiifideuuaiideifiosognadion (Figure 4) Wothaisesinansediinuin nisinauguues

psiasudelufeg1ainfanuAusyaU 10 ppt wag 30 ppt ANELdD V. parahaemolyticus SANNEURUSNI9UIN

¥
v Ao o

WuRenUnaeanAassniidoluaviiieiesetnanen fumdnUssandanduiius 0.998 waz 0.997 auainu SuodiAgnig
adnfsyiu 0.01 wandliiuinanuadludedesdififnudumuasgelifinansenulunsinUiinademeamsibeaie
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Figure 3 Comparison of V. parahaemolyticus (10* to 10° CFU/ml) growth in MTCBS broth were measured turbidity
every hour a) by spectrophotometer and b) by BGT (1.00E+04: V. parahaemolyticus 10* CFU/m, 1.00E+03:
V. parahaemolyticus 10° CFU/ml and 1.00E+02: V. parahaemolyticus 10 CFU/ml)
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4. Wisuifisumansnaiauiinadieuuaiite Vibrio fatnainidsss Tussiuiasufdins

fregananyeidets fanuasiuau 5 9819 dnuTinadeuuaiiSe Vibro s1u #2878 plate count ny
USunaudiadaus 2.2 +0.5 x 107 f3 4.8 2.2 £ 0.5 x10° CFU/ml (Table 1) FsSinaudenuaiiedmaniegluuiuild
AsldiAntaymneluveides (Raungpan et al, 1995; Sung et al., 1999, 2001) WisvuUisuifisunmsasiainusinade
wuAii3e Vibrio Tusegnai 5 fegne faeiades BGT uazn1snsaninisnsesfjofinng wuindeuvaiifeinig
Wiydulafiliunndnsuluusasfeg LLagﬁgﬁaaﬁﬁwuwaammmit.%'mju@?qLLGiGi'i”qunﬁ 6 fawandlu Figure 5 layen
ATIUTEILAAT I 1L TIATIiRAN9ATR Taes T iauduiugnieuan TiandussAnandusiug 0913 - 0988 §

HodAneanafiseau 0.01 (Table 2) uansliiuinases BGT duszansamlunisnsiainlsunavesdiswuafiiso uas

awnsathlussendldlalusiiegnniaauny
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—— 30 ppt + 10* CFU/ml V. parahaemolyticus
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pp
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Figure 4 Effect of salinity at 10 and 30 ppt in water spiked with V. parahaemolyticus at 10° to 10* CFU/ml were
grown in MTCBS broth by using BGT. (10 ppt+10* CFU/ml V. parahaemolyticus: salinity at 10 ppt spiked
with 10* CFU/mL V. parahaemolyticus, 10 ppt+10> CFU/mL V. parahaemolyticus: salinity at 10 ppt spiked
with 10° CFU/ml V. parahaemolyticus, 10 ppt+10? CFU/mL V. parahaemolyticus: salinity at 10 ppt spiked
with 10? CFU/mLl V. parahaemolyticus, 30 ppt+10* CFU/mL V. parahaemolyticus: salinity at 30 ppt spiked
with 10* CFU/mL V. parahaemolyticus, 30 ppt+10> CFU/mL V. parahaemolyticus: salinity at 30 ppt spiked
with 10° CFU/ml V. parahaemolyticus, 30 ppt+10? CFU/mL V. parahaemolyticus: salinity at 30 ppt spiked
with 10? CFU/ml V. parahaemolyticus, V. parahaemolyticus 10 CFU/ml, 1V. parahaemolyticus 10°
CFU/ml and V. parahaemolyticus 10* CFU/ml)
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Figure 5 Correlation coefficient analysis of Vibrio growth of absorbance measured by spectrophotometer versus

absorbance values by BGT. The X axis represents absorbance measured by BGT and Y axis represents

absorbance measure by spectrophotometer. R means correlation coefficient index

Table 1 Total Vibrio count (CFU/ml) in water samples

Sample No. Total Vibrio count (CFU/ml)
1 3.8+ 1.3 x 10
2 4.8 +05x 10°
3 6.3+ 0.9 x 107
q
5

42+ 1.1x10°
22405x 10°
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Table 2 Pearson correlation coefficient (r) of Vibrio growth in water samples and absorbance measured by

spectrophotometer versus absorbance values by BGT

Sample No. r

0.9713
0.9878
0.9134
0.9591
0.9820

o AW N -
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nMersiauTunadeuuniiide Vibrio Fuommaidsauuuinas MTCBS sutuiaios BGT fnanaasulndifesiy
Brseseialuiosiiing mnnsdnvuandiifufislssansamuesiinismaindeinies BGT sghsiefiauniud
aunsathlunsuszgndldnsafamuuinadouuaiiGendu Vibrio Tuveidssfa Tnstndeyauiunadodildluvimsdans
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