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T I M E L I N E  P R O B I O T I C S

Against the use of antibiotics! 

Verschuere
(2000)
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R E S E A R C H  O N  P R O B I O T I C S

Gatesoupe 2016 
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PA R A L L E L  W I T H  D I S E A S E S
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PA R A L L E L  W I T H  D I S E A S E S

Sistemas intensivos!

Salinidades >25

Sistemas intensivos e 
superintensivos!

CE
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D I S E A S E S  X  F O O D  S A F E T Y  X  U S E  O F  A N T I B I O T I C S

https://www.undercurrentnews.com/

https://www.undercurrentnews.com/


D I S E A S E S  X  F O O D  S A F E T Y  X  

I M P O R T  B A N S
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T E C H N O L O G I C A L  A D V A N C E S  AT  T H E  FA R M S
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https://www.shrimpfarm.tech/

https://www.shrimpfarm.tech/


I SSUES W I TH PRODUC TION C OST
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How to handle production and feed costs?

Improve production efficiency:

Lower risk of disease

Stronger PLs

Cost benefit of products/protocols

Tacon, Aquafeed Workshop Mexico, 2018



MEC HANISMS OF  
AC TION…SCIENCE
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• Disease prevention; digestive tract
inflammation treatment

• Increased feed digestibility through production
of enzymes (Zokaeifar et al 2012)

• Organic acids, fatty acids, biotin, vitamin B12,
bacteriocins, antibiotics…. (Vine et al 2006)

• Increment on phagocytosis and antibacterial
activity - regulation of immune system

• Activation of recognition receptors and immune
system (Sun et al 2014)

• Competition for adhesion receptors

• Competition for nutrients

• Upregulation of immune related genes (Chiu et
al 2007)

Vijayaran and Kannan 2018



MEC HANISM OF  AC TI ON…FARM
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Final productivity and profitability of the business

• Cost benefit of products and protocols

• Shrimp performance 



PROBI OTIC C HOI C E:  W HAT TO C ONSI DER?
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*Effects on growth 
performance 

*Price – cost 
benefit

*Reliability

*Constancy (cfu/g) 

*Safety

*Quality control

*Production 
process 

*Composition



O V E R C O M I N G O L D O B S TA C L E S W I T H N E W T E C H N O L O G Y :

B R I N G I N G S C I E N C E A N D FA R M K N O W L E D G E T O G E T H E R T O

A L L O W T H E B E S T C H O I C E S
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Methodological advances in
next generation sequencing
and molecular biology enable
a better understanding of
concepts and processes

Suez et al., (2019)

• Microbial diversity in humans after antibiotics



C O LO N I Z AT I O N  D E B AT E :  C A N  A L L  
P R O B I O T I C S  C O LO N I Z E  T H E  
I N T E S T I N A L  T R A C T ?
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Hostins et al., (2017)
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• If the probiotic applied can colonize

the tract, it will have a more

pronounced role in the modulation of

microbiome

• Higher microbial diversity increase the probability of 

harboring a member with antagonistic function 

towards an invader

C O LO N I Z AT I O N  D E B AT E :  C A N  A L L  P R O B I O T I C S  
M O D U L AT E  G U T  M I C R O B I A L  C O M M U N I T Y ?

Xiong (2018)
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Improved precision, accuracy and
repeatability of measures which lead to
genuine and not misleading
interpretations

O V E R C O M I N G O L D O B S TA C L E S W I T H N E W T E C H N O L O G Y :

B R I N G I N G S C I E N C E A N D FA R M K N O W L E D G E T O G E T H E R T O

A L L O W T H E B E S T C H O I C E S

*Effects on growth 
performance 

*Price – cost benefit

*Reliability

*Constancy (cfu/g) 

*Safety

*Quality control

*Production 
process 

*Composition



PROBI OTICS SURVEY
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• 80 commercial probiotics

• Asia – Thailand, Korea, 
Indonesia, India, Vietnam

• Americas – Brazil, 
Ecuador, Mexico 

CFU count

Contaminants

Antimicrobial 
Activity

Composition
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PROBIOTICS SURVEY – DO WE HAVE WHAT 
WE PAY FOR?

CFU 
count
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More than 50% of probiotics
analyzed have lower number of
bacteria than declared on the
label!!!

2 products did not declare CFU on
the label

Low efficiency – higher costs!!!

CFU 
count

PROBIOTICS SURVEY – DO WE HAVE WHAT 
WE PAY FOR?
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CFU 
count

PROBIOTICS SURVEY – DO WE HAVE WHAT 
WE PAY FOR?
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CFU 
count • 9 products did not declare CFU

on the label – How to evaluate?

• Leads to inconsistency!!!

PROBIOTICS SURVEY – DO WE HAVE WHAT 
WE PAY FOR?
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Example: Probiotic 48: 20U$ dollars/kg – 2*108 cfu/g 

Determined: 2,94*105 cfu/g. Reduction in 1000 times 
bacterial concentration!!

Product becomes 1000 times more expensive!

PROBIOTICS SURVEY – DO WE HAVE WHAT 
WE PAY FOR?

CFU 
count
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• 3 of the evaluated products showed growth in McConkey
agar – gram negative bacilli including coliform organisms
and entheric pathogens.

• 2 products from Americas (Ecuador) and 1 from Asia
(Indonesia).

• None of the probiotics showed growth in TCBS agar (Vibrio
growth).

PROBI OTICS SURVEY – F OOD SAF ET Y

Contaminants
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• Only one product showed presence of antimicrobials –
chloramphenicol (100ng/kg)

• None of the other probiotics evaluated were positive for 
antimicrobials – competitive growth with Vibrio 
parahaemolyticus

Antimicrobial 
Activity

PROBIOTICS SURVEY – OUTGROWING THE 
BAD GUYS  
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• DNA sequencing to confirm
bacterial composition
declared on the labels

• Extra genera are found in
some products or...

• One of the declared
species are not found, or in
very small percentages.

Composition

PROBIOTICS SURVEY – ARE THE GOOD GUYS 
THERE? 
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• Product that declares the
presence of Bacillus and H2S
oxidizing bacteria: Bacillus are
found, but NO H2S oxidizing
bacteria are present!!
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• Product that declares Bacillus
polymyxa, Bacillus licheniformis,
Bacillus megaterium: No Bacillus
is found!!
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• 35% of the products did not have
any information on composition
available on the label – data from
sequencing shows Bacillus and/or
Lactobacillus.

• Consistency is not reliable!!!

PROBIOTICS SURVEY – ARE THE GOOD GUYS 
THERE? 

Composition
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• Product that declares Saccharomyces
cerevisiae, Lactobacillus
acidophilus, Enterococcus faecium:
98% Bacillus is found, almost NO
Lactobacillus or Enterococcus are
found!
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• Product that declares Bacillus sp.,
Lactobacillus sp., Rhodobacter,
Nitrobacter, Nitrosomonas,
Saccharomyces sp. : Only Bacillus
and Lactobacillus found, other species
mentioned are not found, or in very
low levels



HI GHER PRODUC TION E F F ICIENCY:  FARM
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On-farm approaches to “control costs”…



HI GHER PRODUC TION E F F ICIENCY:  FARM
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On-farm approaches to “control cost”…

From Albert Tacon (USAID workshop, Bangkok 2015)
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M I C R O B I A L  R U S S I A N  R O U L E T T E :  T H E  W AY  P R O B I O T I C S  A R E  

P R E PA R E D  M AT T E R !



C ONC LUSIONS
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• Advances in technology and molecular biology techniques 
can bring science and industry together to increase efficiency 
and predictability of probiotic products

• In parallel with shrimp performance, consistency, reliability 
and clear information on probiotics should be taken in 
account to allow better product choices

• Be aware and request clarity on the QC parameters of 
probiotic suppliers is important to guarantee cost efficiency 
and safety of the production cycle and end product.



OBRI GADA!
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