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Shrimp Aquaculture

Probiotic wafers in aquaculture:
Innovative application in shrimp farming

A technical examination of wafer-based probiotic delivery systems and their impact on commercial

aquaculture operations

By Ermel Viteri Santana, Marcos Santos, Jan Koesling and Andrew Shinn
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A

odem aquacullure faces complex challenges

which include production efficiency, animal health

t, environmental sustainability, and biosecurity

concerns. Traditional powdered probiotics, while

offering proven benefits, have practical limitafions. They

often present difficulties in preparation and application

consistency, with dosage constraints that limit their
effectiveness in commercial setfings.

Recent developments in probiotic delivery sysiems
include the introduction of wafer-based formulations that
address many of these operational challenges, widening
the applicable dosage ranges while potentially improving
biological oufcomes. Leading this innovafion is INVE's
Sanolife™ PRO-TAB wafers, a unique departure from
conventional approaches that offers producers an entirely
new paradigm for maintaining healthy production systems
while simplifying daily management profocols.

Technical innovation in probiotic delivery
Physical characteristics and design

The latest generation of probiotic wafers represents a
fundamental shift in how beneficial bacteria are delivered
fo aquaculture spedies. As fraditional powder formulations,
these wafers contfain mulfiple carefully selected bactenial
strains, typically including Bacillus subfilis, B. pumilus, and
B. licheniformis, encapsulated within a water-stable matrix
designed for opfimal performance in aquatic environments.
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The wafers are engineered as thin discs, typically 1-2 mm
thick, manufactured in fwo sfandard sizes: 2 mm and 5 mm
diameter fo accommodate different production sfages and
species sizes. A crifical design feature is that, unlike shrimp
feed pellets, the wafers are infentionally slow-sinking.

Bacterial composition and concentration

The technical specifications demonsirate sophisticated
design approaches compared fo probiofics fop-coated
on feed pellets. Each gram contains much higher
concentrafions of viable bacteria, fypically exceeding 2
billion colony-forming units per gram (CFU/g), ensuning
adequate bacterial populations for effective colonisation
after ingestion.

Altractant coaling and feeding stimulation

The wafers incorporate a spedialised afiractant coating
that serves a dual purpose - enhancing palatabilify to
stimulate acfive consumptfion, even in chall shrimp;
and ensuring optimal delivery of funcfional bacteria to the
digestive system.

Hydrodynamic properties

The wafer format addresses fundamental limifations of
fraditional probiotic applications through its unique delivery
mechanism. Slow-sinking wafers create an atiractive,
stimulating movement pattemn that naturally draws shrimp’s
attention and triggers feeding responses.
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Figure 1. Fgg production per spawning day In fleld Irials conducted In Ecuador with Penaeus vannamed broodstock aaministerad 0.4g of

probiotic wafers per shrimp/day during a 30 -day evaluation period.

Extended water sfability testing reweals that wafers
maintain structural integrity for mulfiple hours in aquafic
environments. Even affer three hours of submersion and
exposure to gentie water currenis, wafers retain their shape
and functional properties. This controlled release ensures
shrimp acfively consume the wafers throughout the water
column, maximising opporfunities for consumption while
maintaining structural integrity.

This fargefed delivery approach enables “pulse
applications® - periodic doses of high-conceniration
probiotics that rapidly influence gut microbiome
composition. The concenfrated nature appears more
effective than continuous low-level . as it
can overwhelm pathogenic populations and establish
beneficial bacterial communities more quickly.

Research results from commercial trials
Broodstock performance studies

Comprehensive field frials conducted in Ecuador have
provided valuable quantitative data on the effectivenass
of probiofic wafers in commercial aquaculfure settings.
In Penaeus vannamei broodsfock facilifies, researchers
evaluated the impact of daily adminisiration of 0.4g of
probiofic wafers per shrimp during a 30-day evaluation
period, during which muifiple reproductive performance
parameters were measured, using non-ablated females
(Figure 1).

The resulls demonstrated sfafistically significant
improvements across several key metrics. Sunvival rates
of non-ablated females showed marked improvement
with exiremely high stafistical confidence (p-value of
0.0000028), while daily copulation evenfs nearfy doubled
from 5% fo 9%. These reproductive improvements franslated
info measurable production gains, with egg production
per female increasing by 6% and maintaining higher levels
across consecutive spawning, while control groups showed

declining egg production over time.

Total nauplii production demonsirated dramatic
improvements, jumping by 37%4 compared to conirol
groups. Perhaps most significantly from a biosecurity
perspective, the use of probiofic wafers resulted in lower

pathogenic bacterial loads in nauplii, providing healthier
offspring for subsequent production stages and reduced
Vibrio concentrations throughout the hatchery production
cycle (Figure 2).

Comparative performance data

Field frials in Thailand using half-hectare ponds
(22ppt salinity) demonsirated significant production
improvements. Confrol ponds required 102 days culfure
period while Sanolife™ PRO-TAB treated ponds achieved
harvest in 98 days with 14% higher yields.

Scientific mechanisms and mode of action
Bacterial colonisation and compeltition

The effectiveness of probiotic wafers stems from multiple
biological mechanisms that work synergistically to improve
both animal health and production outcomes. The Bacillus
strains employed are spore-forming bacteria that possess
the ability to survive environmental stresses and establish
stable populations within the gut environment.

A very high concentration of wviable bacteria delivered

each wafer enables rapid colonisation of the
digestive fract through a “probiofic pulse * effect. This
concentrated delivery approach appears significantly more
effective than confinuous low-level exposure because if
can quickly establish beneficial bacterial populations that
mainfain themselves through normal reproducfion and
colonisation processes.

Laboratory studies demonsirated clear zones of inhibition
around Bacillus cultures when challenged with various
Vibrio isolates, with B. pumnifus shomng particularly strong

antagonisfic activify. This exclusion effect
helps maintain balanced intesfinal microbiomes that
favour beneficial bacteria over potentially harmful species.
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Figure 2. Nauplll production per spawning day In field irials conaducted in Ecuador with Penaeus vannamel broodstock adminisiered 0.4g
of prablotic wafers per shrimp/day during a 30-day evaluation perfod.

Additionally, the selected Bacillus sirains synthesise
various digesfive enzymes (both exoenzymes and
endoenzymes) that improve nuirient absorption and feed
conversion efficiency. This enzymatic activity benefits the
host animal and confributes fo reduced organic m
in production systems through more efficient !
ufilisation.

Environmental bioremediation

The breakdown of organic matter by these bacteria
extends beyond the gut environment, as viable bacteria
confinue fo funcfion even after passing through the
digestive system, contributing to improved water quality
in pond environments. Observations indicate that shrimp
often carry consumed wafers fo different pond areas,
effectively disiributing their parallel bioremediation
activity throughout the culture system rather than
concentrating it in fraditional feeding zones.

Operational advantages and
environmental benefits

The transifion from fraditional powder-based probiotics
fo wafer formulations represents a significant innovation
in probiofic application, offering operational simplicity
for commercial aquaculture operations. Wafer-based
probiofics eliminate many preparafion steps required by
fraditional formulations, including mixing, suspension
preparation, and fiming considerations that can infroduce
variability in application protocols.

These ready-to-use wafers can be mixed directly
with commercial feeds without addifional preparation,
making them compatible with both automated feeding
systems and manual feeding profocols. The standardised
wafer format eliminates calculation errors and ensures
consistent dosing, removing human error factors that can
compromise probiotic effectiveness.
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Feeding behaviour modification

The atiractive properfies of wafers create additional
nnnaxgrem benefits beyond probiofic delivery. The highly
palatable wafers active consumption, potenfially
reducing bottom-feeding behaviour thaf can expose shrimp
fo sediment-associated and elevated Vibrio
loads. This behavioural modification contributes fo overall

health management sirategies.

Mudti-species applications

While primarily developed for shrimp applications, the wafer
format demonsirates versatility across multiple aquaculture
species. Ongoing research in fish culture applicafions
suggests broader potential for wafer-based probiotic
delivery systems across diverse aquaculfure operations.
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Stress management

The water stfability of probiotic wafers makes them
particularly suifable for use during crifical periods when
shrimp may be under sfress from enwvironmental changes,
handling, or disease pressure. Sirategic applications during
moulting cycles, transportation, or other siressful evenfs
can help mainfain gut health and immune function when
animals are most vulnerable.

Ermel Viteri is Reglonal Technical
Support Lalin America

y 2 2 Marcos Santos Is Global Technical
Economic impact assessment Expert Shrimp Farm
Field trial economics consistently demonstrate substantial
profit improvements across diverse production systems.
Tnals conducted at multiple nursery sites with P. vannamei
demonstrated economic benefits ranging from 127 fo 54%
above standard practices, with one notable case achieving
returns that exceeded fypical farm performance by more
than half. These consistent economic gains across multiple
sites in Ecuador validate the commercial viability of wafer-
based probiofic systems and highlight their pofential fo
transform aquaculture profitabilify while maintaining high
standards of animal health and biosecurity.

Jan Koesling Is Product and Business
Developmen! Manager Heallh

Conclusion

Probiotic wafers represent a significant fechnological
advancement in aquacullure management, offering
improved probiotic delivery with demonsirated benefits in
commercial setfings. The enhanced application consisfency
and biological effectiveness of wafer formulafions address
many practical challenges faced by modem shnmp
producers.

Andrew Shinn is Giobal Technical
Experl Heallh

The combination of scienfific innovation and practical
application demonsirated in these systems illusirates the
potential for fechnology to improve both animal welfare
and production efficiency in aquaculfure operations. The
documenfed success in commercial ftrials, combined
with operational advantages and environmental benefits,
positions wafer-based probiotic systems as valuable
additions fo the toolkit available to modern aquaculiure
producers.,

The infegration of atiractive design feafures, controlled-
release mechanisms, and high-concentration bacterial
delivery creates a paradigm shiff extending fradifional
probiofic applications with a more targeted delivery system
that supports both individual animal health and broader
system-level including e.g. water qualify management.
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