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PRO 4000 X tablets are a revolutionary field proven approach for the
application of bacteria to shrimp ponds and other bodies of water
and for use as direct fed microbials.

Aquaintech Inc. produces and markets microbial products for
improving shrimp and fish farm productivity and profitability.

These are field proven cost-effective science-based tools for
environmental manipulation using naturally occurring beneficial
bacteria strains.
Satisfied clients in Ecuador, China, Vietnam, Taiwan, India,
Venezuela, Indonesia, Malaysia, Peru, Belize, New Caledonia,
Philippines and elsewhere. Testimonials available.
Biotechnology Benefiting Aquaculture
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Our product line (1)
• Selected Bacillus strains with unique (types and quantities)
enzyme profiles.
• Can be applied targeted as tablets or as powders for wider
dispersion.
• Tableted product line is diverse with many sizes and variable
compositions (client private label option).
• Powdered product line is diverse as well.
• Products can be activated for specific applications where this
makes more sense than other approaches.
• NEW! Cylinder bricks for slow release in environments with
steady water flow.
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Our product line (2)
PRO4000 X tablets >60 billion CFU/ 16 g tablet
– Mini-tablets 1.1 g > 4 billion CFU/tablet
– For targeted delivery NO ACTIVATION REQUIRED
– Many different sizes and combinations available for private label.

AquaPro B powder > 4 billion CFU/gram
Nutrients plus spores requires activation before addition to the ponds.

AquaPro EZ 800 billion to 1 trillion CFU/bag
Nutrients plus spores in biodegradable bags. NO ACTIVATION REQUIRED. Bags
dissolve. Best used in quite bodies of water. Wasted when used in aerated ponds.

AquaPro F for oral application. > 4 billion CFU/gram
Five strains of bacillus combined with MOS and enzymes for improved digestion
of feed and direct feeding to shrimp. NO ACTIVATION REQUIRED

Private label Choice of many different strains at different levels in a variety of
formats (tablets, powders, liquids, etc.).
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Many generalities that apply to the usage of these products.
Discussed in detail.
Our field experience has been that the tablets often work better than
the powders do; although this seems to be environment dependent.
Could be due to targeted delivery and acting from bottom up.

PRINCIPLE OF TITRATION APPLIES REGARDLESS
OF THE PRODUCT TYPE USED
Simply put-there is no one right (or best) way to use any microbial product.
Clients are encouraged to determine what works the best for them.
This entails adjusting the frequency and dosage levels.

Presentation starts with discussing tablets first followed by powders.
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PRO4000 X tablets

16-gram tablets
Variety of sizes from 250 mg to 25 gram.
Larger sizes available.
Mini-tabs 1-1.1 grams
PRO4000 X tablets come in a variety of sizes. Most common are 16 grams and the
mini-tabs 1.1 grams.
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Who uses PRO4000 X?
Shrimp farms, semi intensive

Royal Mayan Shrimp Farm, Belize
Tilapia Nursery Indonesia

Intensive shrimp farms

Vietnam

This versatile product works in shrimpand fish farms, maturation, any pond,
lake, reservoir or other similar body of
water, golf course ponds, koi ponds,
hatchery tanks, etc.
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What results do our customers see with
PRO4000 X tablets?
Reduced ammonia, vibrio loads, blue green algae loads
and accumulated organic matter.
Reduced nitrite levels.
Altered pond ecosystem improving the quality of the
production environment.
Some report higher survivals, better growth, better FCRs,
although this not just dependent on the use of the tablets.
Improved environments lead to better productivity.
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Complete reduction of ammonia to nitrates
Cleaner Pond
Bottoms

=

Shorter time between cycles/shorter cycles
Less chemicals needed to oxidize organic material
Lower levels of hydrogen sulfide
Less water exchange required

Increased Survivals

Better Growth

Less stress
Lower levels of vibrios
Less blue green algae

Excellent cost benefit due to
reduced costs of production
as a result of improved
quality of environment

Eliminate antibiotics
Cleaner animals at partial harvests
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Stress is often the greatest challenge aquaculturists face

Stress is a killer Why?
Production of animals in environments that are not ideally
suited for optimum animal physiological functioning is
common for most shrimp aquaculture (and a great deal of fish
farming as well).
Result is that there is less than ideal growth, increased
susceptibility to diseases, both pathogen and environment
related, poor feed conversions and less productivity with overall
consequences that result in LOWER PROFITS.
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Lessening stress can lead to increased profits.
No one approach everywhere. Some suggestions below.
Ø Increase dissolved oxygen levels (via aeration), lessen the
build up of metabolites such as ammonia and hydrogen
sulfide, reduce the organic matter loads to lower nutrient
loads that contribute to eutrophication via use of automatic
feeders and Aquaintech Inc. products.
Ø Some uncontrollable things are inherent in the production
system, others can be readily controlled.
Ø Improve culture conditions to create a healthier
environment using PRO4000 X and/or AquaPro product
line (B, F or EZ).
Our products are essential tools--part of a solution.
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Aquaintech Inc. tools for lessening stress
by improving water quality
PRO4000 X family of tableted products and AquaPro B, F and
EZ family of powdered products.
Bacillus based
– Natural strains selected for specialized biochemical properties that
allow them to degrade many waste products that are inherent elements
in bodies of water (includes feces, animal carapaces-molts-chitin,
wasted feed, fats, proteins, carbohydrates, ammonia, nitrite, etc.).
– Stable spores have an indefinite shelf life when kept free of moisture.
– Field proven.
– Tablets allow targeted delivery for common sense application.
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How do the tablets function?
• Each 16-gram tablet contains more than 60,000,000,000 (60
billion) spores of highly efficient strains of two species selected
for their ability to degrade organic matter.
• The tablets are thrown into ponds (or hatchery tanks, maturation
tanks, lakes, etc.) where they sink to the bottom and dissolve.
• As tablets dissolve the spores become metabolically active
vegetative cells and proliferate.
• The cells colonize the sediments and move through the water
column. For lined ponds they will form biofilms on liners.
• These products act from the bottom (where the shrimp spend
most of their time) up.
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Degradation of organic matter
resulting in improvement of water quality.
Used properly can compete against other
bacteria (vibrios) and blue green algae.
Note that the impact that you see will
depend on your application rates and
your environment.

After
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Bacteria alter water composition

Before

After
Note the color
difference
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Our proprietary strains are enzyme factories.
Bacillus species are mother natures work
horses.
They are everywhere in all
environments and are the only species of
spore forming aerobic bacteria (although
many can live in the absence of oxygen
as well).

Primary activity is through enzymes.

Stable spore forming bacteria. The spores allow
the bacteria to survive in environments that kill
other bacteria. They are heat resistant and have
indefinite shelf lives when kept dry.

We work with selected strains from two species that do most of the
work although for some applications we work with up to five different
species.
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Bacillus subtilis
•
•
•

Ubiquitous bacterial species, Strains are natural occurring in terrestrial soils,
aquatic environments and sediments at up to106 spores per gram.
Considered to be a normal inhabitant of most animals' digestive tracts,
including farmed shrimp and fish.
Very large and diverse species of bacteria with many different strains. Some are
better for specific uses than others. Many strains are not suitable for the
applications claimed.
Electron microscope photo of vegetative cells

Colonies on agar
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Bacillus licheniformis
•
•
•

Produces a wide variety of enzymes involved in the recycling of organic
matter and other nutrients.
Very tolerant of environmental extremes.
Like Bacillus subtilis, ubiquitous and found in most terrestrial and aquatic
environments.
Colonies on agar
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Lies, exaggeration, distortion and more lies
• Pseudo science permeates the aquaculture industry at all
levels.
• This is largely a result of how immature the industry is. Tools
of science are often not used properly.
• Some are harmless and fall into the category of pufferypromotion of products with claims that appear to make them
better than other products.
• Some are very harmful and lead to wasted money, lost
opportunity, financial harm and even bankruptcy.
• Focusing on a few that relate to the use of bacterial products.
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# 1 More is better- i.e., the more species included and
the higher the levels the better the impact of the product

REALITY CHECK
Nutrient loads limit bacterial growth. Adding more spores or
lots of different types of bacteria does not change this. How well
the bacteria grow (universally) is largely dependent on nutrient
availability. Bacteria grow best when they are well fed. More
than likely micronutrients (such as enzyme cofactors) become
limiting before macronutrients (like organic matter) do.
There is a constant battle going on for access to these nutrients
by bacteria in the aquatic environment. Strains that dominate
are those that are best able to ensure niche stability.
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Generalities about how these products work?
•
•
•
•

Direct vs Indirect (see next slides)
Nutrients become limited which prevents excessive growth.
Our Bacillus spores overrun the ecosystems initially.
The environment is not conducive to them dominating and
they are pushed into background levels quickly.
They do not and cannot become permanent components of the
microbiome. No microbial products do, or they would not
require repeated applications.
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Direct mode of action
Direct inhibition of other bacteria by the production of
bacteriocins (wide variety produced by all bacteria to fight off
other bacteria).
Also commonly known as antibiotics or
antimicrobial peptides (AMPs).

Photo shows inhibition of a
vibrio strain (clear zone)
by our Bacillus subtilis.
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Indirect mode of action
• Indirect inhibition by the consumption of nutrients. Our
Bacillus compete against other bacteria and blue green algae
in the ponds.
• When specific nutrients become limiting the Bacillus are
pushed back to pre–addition levels.

Before

With
After
Without
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There are hundreds of Bacillus species and
thousands of strains.
•
•
•

We focus on species/strains with proven ability to work in aquatic environments.
Form a complex that work together to optimize the impact of the Bacillus
species in the ponds
Many different strains with different properties.

Scanning electron micrograph
of B. subtilis.
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Advantages of tablets versus powders
• No activation required. Although if a specific application
would be better using living bacteria-the tablets contain ONLY
the strains we have in them. Less contamination potential.
• Powdered products many contain other strains.
• Direct addition to ponds, tanks, etc. Easy to use. No mess.
• Act from the pond bottom up.
• Depend 100% on nutrients available at the time they are
added.
• High spore counts engineered for maximum bacterial growth
with proper nutrient balance.
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Thiosulfate-citrate-bile salts-sucrose agar (TCBS) is a selective
media that most vibrio species grow on. The ability of vibrios to
utilize the sugar sucrose is why some form green colonies (no)
and others yellow (yes).

The myth is that green vibrios are bad and yellow
vibrios are good
REALITY CHECK
#2. There is no correlation between the ability to produce
disease in shrimp and the ability to breakdown sucrose.
Yellow colonies can be obligate pathogens and many TCBS
green vibrios are not.
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Yellow versus green colonies on TCBS--the reality
•
•
•
•
•

Vibrio parahaemolyticus (G)
Vibrio alginolyticus (Y)
Vibrio anguillarum (Y)
Vibrio damsela (Y/G)
Vibrio vulnificus (G/Y)

•
•
•
•
•
•
•
•
•
•
•
•

Vibrio penaeicida (G)
Vibrio harveyi (Y/G)
Vibrio owensii (Y)
Vibrio nigropulchritudo (G)
Vibrio campbellii (G)
Vibrio splendidus (Y)
Vibrio fischeri (weak)
Vibrio orientalis (faint Y)
Vibrio ordalii (Y-weak growth)
Vibrio mediterranei (Y)
Vibrio logei (Y)
Vibrio pelagius (Y)

These are vibrio strains reported to be the cause
or associated with acute disease in farmed
shrimp. No correlation AT ALL exists between
virulence and color on TCBS (ability to use
sucrose).
One of the most virulent obligate pathogens
ever discovered was a strain of Vibrio
alginolyticus (yellow on TCBS). Many other
bacteria species have been found to kill shrimp;
the list is very long and includes strains of
Pseudomonas, Aeromonas (Y) , Streptococcus,
Shewenella, Aerococcus, etc.
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Yellow versus green colonies on TCBS

Many pathogens are yellow on TCBS.
They can kill shrimp as readily as strains that are green on
TCBS.
Efforts to lower the overall vibrio loads can result in better
productivity.
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Field observations from the use of
PRO4000 X tablets
• Hatchery
• Farm
• Products also work in maturation, nursery tanks
closed and open ponds, RAS, lined and non-lined
ponds, fish and shrimp ponds, bivalve ponds, hobby
ponds, lakes, etc.
• In fact they work in any body of water.
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Hatchery Results
Reducing vibrio loads should be an important
component of any enlightened biosecurity program and
is critical for improving survival in the hatchery and
producing a healthier, higher quality PL for optimum
survival in the farm. Higher survivals, better growth,
better use of feed and lower production costs.
Remember these are tools. They are part of an overall
management strategy and are best not used as if they are
the only approach.
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Hatchery studies Indonesia
PRO4000 X one tablet/20 MTs daily
Reduction in TCBS green vibrio(s) in the water
Green vibrios reduced by 13,000-fold (>99.99%)

Water&&Vibrio&Green&on&TCBS&
1.30E+04&

1.40E+04&
1.20E+04&
1.00E+04&
8.00E+03&
6.00E+03&
4.00E+03&
2.00E+03&
0.00E+00&

1.00E+00&
PRO4000X&

Control&
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Hatchery studies Indonesia
PRO4000 X one tablet/20 MTs daily
Reduction in TCBS green vibrios on the animal
Green vibrios reduced by 160,000-fold (>99.999%).
Body%Vibrio%Green%on%TCBS%
1.80E+05&

1.60E+05&

1.60E+05&
1.40E+05&
1.20E+05&
1.00E+05&
8.00E+04&
6.00E+04&
4.00E+04&
2.00E+04&
0.00E+00&

1.00E+00&
PRO4000X&

Control&
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Hatchery results in India
• Different hatcheries will have different dosage
requirements (tablets per MT).
• Effectiveness depends on how clean the water is.
Nutrient loads impact effectiveness.
• Using one 16-gram tablet daily per 5 MTs of water (2
ppm) reduced vibrio counts significantly as well as
potential coliform counts (measured using LB agar).
• Similar results seen with 1 and 2 ppm levels of usage.
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Reduction of TCBS green vibrios in hatchery tanks
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The levels in the control tanks were controlled by water exchange.
Therefore the control levels of vibrios dropped.
There was no water exchange needed in the experimental tanks.
34

Reduction of TCBS yellow colonies in hatchery tanks
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PRO4000 X reduced vibrio loads in hatchery tanks
both yellow and green on TCBS
• Use of PRO4000 X daily reduced TCBS green and yellow
vibrio loads and coliforms.
• Effect was rapid and significant compared to tanks that were
not treated with PRO4000 X.
• Control tanks were treated with conventional products.

Proof that PRO4000 X is a valuable tool for use in
the hatchery to control vibrio loads.
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Farm field trial results in India
Four ponds total. Three experimental and one control.

Significant impact on profitability using PRO4000 X tablets.
See next slide for detailed explanation.

38

Benefit #1
Farmer closed experimental ponds 100% reducing risk of WSSV. Control
ponds could not be closed because of poor water quality.

Benefit #2
Shrimp in experimental ponds grew faster and were larger at harvest than
controls.

Benefit #3
FCR’s in treated ponds were significantly lower than in the control ponds.

Benefit #4
Ammonia levels were reduced to almost zero in treated ponds.

Benefit #5
Significant difference in yields. Substantial cost benefit from usage of
product.
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Tablet application rate and frequency for India trial
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Observations on usage in farm ponds in India
(results on next slides)
• Application rates were constant at roughly 10 kgs per cycle
(per ha) at these densities.
• Applied regularly (every 10 days or so).
• Dosage increased as the cycle progressed.
• Significant differences in performance.
• The farmer added a mixture of molasses, yeast and bran that
had been allowed to ferment for 24 hours prior to addition to
the pond (synbiotics). Added to controls as well.
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Shrimp in PRO4000 X treated ponds grew faster and
were larger at harvest than shrimp from control pond
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PRO4000 X reduced ammonia levels in all treated ponds
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PRO4000 X treated ponds had lower
TCBS green vibrios loads.
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PRO4000 X treated ponds had lower TCBS yellow vibrio loads
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Best use of tablets (1)
• Initial applications are usually with low levels of tablets.
• Distribute tablets into “problem” areas.
– Problems areas of the ponds (corners)
– Drainage canals (both inside the ponds and outside canals)
– Sedimentation ponds

•
•

Add a source of carbon if available to help stimulate the
Bacillus growth spurt.
Complex carbohydrates such as (fermented) rice, wheat,
soy brans, etc. are better than simple sugars (like
molasses or sucrose) to enhance bacterial growth.
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Best use of tablets (2)
Protocols will typically vary between ponds and farms.
• Products that offer set protocols do not consider this reality.
• Targeted delivery to problem areas of selected bacteria is a
commonsense approach and works well.
• Pouring liquids and powders into ponds cannot have the same
impact-physics determines this.
• Spores germinated in pond sediments (when ponds are not
lined) and growout from there.
• In lined ponds they move throughout water column.
• Forming biofilms on surfaces where conditions allow.
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Best use of tablets (3)
• Each environment is unique. Ponds are never the same.
They vary from cycle to cycle.
Differences include
biomass, native bacterial populations, waste products from
shrimp culture (nitrogen in the form of ammonia and fecal
material), uneaten feed, chemical and agrichemical inputs,
fertilizers, added carbon sources, water source and
chemistry, etc.
• Optimum usage ideally determined by trial and error (see
slide about titration).
• Guidelines provided (see subsequent slides).
• As the farmer you know how this product will work the
best for you as you observe its impact.
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Reiteration of critical elements of the usage of these
products
These are tools. THEY CANNOT SOLVE PROBLEMS THAT ARE
INHERENT IN HOW YOU GROW YOUR SHRIMP. This means that if
your shrimp are under a lot of stress that is not a result of ammonia/nitrite and
organic loads you may have to look at adjusting other things. Adequate
oxygen levels are always essential throughout the entire water column. Super
high-density production systems require higher usage rates than open lowdensity systems. If the hatchery is a source of pathogens you are at a great
disadvantage to start with.
Ø Proper usage of a variety of tools is the path to sustainability. Any benefits
on health and survivals from these tools are related to their environmental
impact and not direct action on the animals (shrimp) themselves.
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Summary of generalities regarding optimizing the use of our products (1)

There is no one right way to use these products. Anybody who
tells you differently is not telling you the truth.
The bacterial strains in our product do what we say they do. Our client's
observations in the field prove this as well as the hundred years of usage in
many environments.
If there is a failure to observe benefits this is usually a result of applying
the product too late or not applying enough (quantity and frequency).
The following generalities apply:
Add more products as the cycle progresses.
Adapt usage patterns to the system you are using.
Higher animal densities require the usage of higher and more frequent
application rates.
These are not magic bullets that will make accumulated organic matter
disappear quickly. The bacteria work slowly but methodically.

Suggested usage for less than 70 animals (shrimp) per square
meter per one ha pond

Start slowly and gradually increase the number of
tablets. Focus on known problem areas based on
pond history, exits and inlets and and drainage
areas where sludge can accumulate.
Add
remainder to pond bottoms.
Add molasses or another suitable carbon source-it
helps the bacteria grow. You can soak the tablets
in it or just add it the pond at 10 to 20 liters per ha
(for the molasses) per application.
Note: If your pond has a dirt bottom and you
did not dry out between cycles you should use
a higher dosage initially when the ponds are
being filled.
Optimum usage rates
approximate 10 kgs/ha/cycle but will vary.
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Suggested usage for more
than 70 animals per square
meter per ha*

Start out slowly and gradually increase the number
of tablets. Apply every 7 to 10 days. More often
as the cycle progresses and there is a need. Focus
on known problem areas based on pond history,
exits and inlets and and drainage areas where
sludge can accumulate. Add remainder to pond
bottoms.
Add molasses or another suitable carbon source-it
helps the bacteria grow. You can soak the tablets
in it or just add it to the pond at 10 to 20 liters per
ha per application. Prebiotics are popular (rice,
bran, soybean starches) as well.
* If your stocking levels exceed 200 or so per
square meter you will need to increase the dosage.
For longer cycles in which you are adding more
feed, use more tablets.
The maximum dosage
should be at least the 140 per ha. DO not exceed
dosages without aeration in ponds.
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Super high-density considerations
•

•
•
•

•

When stocking levels are higher than 200 animals per meter square one is
best open to using the product more frequently and at higher levels than
outlined in the prior slides.
Given the inherent variability in each pond, usage rates will be high.
DO NOT neglect to pay attention to the impact of the addition on dissolved
oxygen levels.
Many of these systems are biofloc based or are being run as RAS or a
combination of both. The Bacillus can colonize the biofloc although
applications must be started early.
Playing catch up is a challenge. These bacteria will do the best job when
they are used as early as possible and application rates kept consistent with
observed impacts.
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Are the tablets always the best approach?
• For some applications, the tablets are not the best approach to
take although in general they work as well if not better than
traditional powdered products.
• Growing bacteria on pond side (despite how common his has
become) without adequate quality control is foolish and
dangerous and the data does not support that this approach
works any better than periodic addition of our tableted
products. In fact NUTRIENT loads determine growth NOT
levels of bacteria added.
• Other products are discussed in the following slides.
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Powdered products
• These products contain the same species and strains present in
the tablets (although we can and do make changes when
requested or needed).
• Fundamentally these products all contain added nutrients that
facilitate hatching (germination) of the spores and growing up
vegetative cells.
• For some applications though we supply product that is blened
with salt and has no added nutrients.
NUTRIENT LOADS IN THE ENVIRONMENT DRIVE THE
GROWTH OF THE STRAINS. This is regardless of them being
in a spore form or a vegetative cell form.
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Powdered products (AquaPro EZ) (1)
Biodegradable bags with a minimum of one
trillion (1,000,000,000,000) spores per bag. For
use in calmer waters (not aerated). Bags settle to
the bottom and dissolve. When the nutrients are
not dispersed because of agitation of the water
column, they are present for the spores to use for
the initial growth spurt.
AquaPro EZ can be easily incorporated into feed. Bags can be added during the
milling process. They dissolve and the components are mixed with the feed. One
kg per MT (typically 4x250 gram bags) results in approximately 106 spores per
gram of feed. The spores do not germinate the first time in the shrimp guts as the
time from ingestion to defecation is too short, although it is known that in the
hepatopancreas of the shrimp residence times can be days. After the shrimp
defecate, the spores germinate in the feces. They are readily re-ingested as shrimp
forage. More than likely, if they persist in the shrimp, it would be a short-term
colonization as shrimp in most production ponds do not appear to have stable
microbial flora. High density production environments could be different.
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Powdered products (AquaPro B) (2)
For those clients who want to use a
traditional approach, AquaProB is
formulated with nutrients and our
two proprietary Bacillus strains
(though we can offer clients a
wider range if they want).
Requires activation before adding
to the ponds. This is simple. Add
product to warm water (preferably
clean and sterile). Aerate for 812 hours and use.
Field Proven (see next two slides)

Activation of spores turns them
into actively growing vegetative
cells. Adding to ponds still faces
same
issues
with
nutrient
limitation that adding tablets, or
any other product form does.
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Field trial results with AquaPro B
•
•
•
•
•
•

Four 0.5-acre ponds
Stocked at 50-55 per square meter (P. vannamei)
28 weeks of culture
Required 20 kgs of product total per pond
Increased yields by 40% (see next slide)
No sludge accumulation in treated ponds compared with
significant accumulation in control ponds.

• Note: Inquire for specifics as to timing of addition, etc.
Consistent addition required for optimum impact.
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AquaPro B Trials Florida 1999
5600 pounds more from treated ponds than controls
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Powdered products (AquaPro F) (3)
• Contains up to 5 bacillus strains, Bacillus subtilis, B.
licheniformis, B. pumilus, B. megaterium and B. polymyxa
• Contains mannan oligosaccharide (MOS) –a prebiotic yeast
cell wall extract high in glucan and proven to improve animal
health and digestion
• Can contain added enzymes to facilitate feed digestion,
cellulase, amylase, protease and lipases.
• Need exists to do extensive testing in different environments
without using other products.
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New
•
•
•

•

Soon to be tested in the field.
Cylinders with multiple Bacillus species in them
that are embedded in a slow release matrix.
Releases spores continuously over the lifetime of
the brick. Typically two to three months.
Requires flowing water.
Ask for more information on PRO4000 XT

61

Conclusions
Ø Aquaintech Inc.’s line of Bacillus based ferment products are widely used in
shrimp farming. They are an easy tool to impact water quality.
Ø Targeted delivery of tablets to pond bottoms ensures our powerful,
proprietary strains are added directly to the problem areas.
Ø Bacteria will grow and degrade the nutrients immediately present and spread
out from sediments into water column until nutrients become limiting and
they die off.
Ø Adding spores regularly and a complex carbon source ensures optimum
performance.
Ø Clients have noted a variety of impacts.
Ø How many tablets to use and how often to apply them is best derived from
experience starting with the provided guidelines. The same thing applies to
the usage of powdered products. THERE IS NO ONE RIGHT WAY TO
USE THESE PRODUCTS.
Ø We offer a variety of products for different application philosophies.
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