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WELCOME

Just the other day our editorial team was
reviewing the content of recent issues and
we made a surprising observation. Just a
few months ago most of our publication was
taken up with news stories about COVID-19.
Similarly, every month we had to massively
revise our events calendars as trade shows
and conferences were postponed once, twice,
often three times, again, then rescheduled
for some time in 2021. Contrast that with the
present situation, just three months later. Even
though most of us are still locked down and
working from home, on a personal level we
have adapted, as have most of our industries,
to the biggest upheaval of our lives. Now as the
lockdowns begin to ease in many countries, life
is starting to get back to normal.

formidable. By contrast, these “virtual” events
can be staged at a fraction of the cost. With no
need to consider social distancing, these virtual
events seem to have many advantages, but will
they ever supplant real trade shows? At the
moment we are in very uncertain times.
While webinars can offer a temporary
solution. No matter how professional the
webinar content and presentations are, they
cannot fully match the trade show experience.
And there is the unmeasurable aspect of
prestige and influence. Sometimes a company
not showing up at an important trade show can
Vaughn Entwistle
Managing Editor, International Aquafeed
have even more impact on perceptions than
if they show up. Similarly, a lot of equipment
vital to aquaculture is physically large and
impressive to see first-hand: things such as net pens, RAS equipment,
biofilters, nets, ROVs, actual boats. It is far easier to make a major
buying decision based on touching and getting up close with actual
Undeniably, technology has helped most of us who are in business
hardware, rather than seeing a jpeg on a screen or flipping through a
stay in business. Our own company, Perendale Publishers, has been
printed brochure. COVID-19 has disrupted our lives and it looks like
fortunate because so much technology is available that allows us to
its impact will be felt for years, but it seems likely we may not return
conduct our business while we are all confined to own houses. And
to the way we were doing business. I believe webinars are with us to
for us that happened, literally, overnight. All Perendale employees,
stay. The question remains how many trade shows will survive.
on different continents, are equipped with digital Voice Over Internet
However, instead of people sitting alone at their computers,
Protocol (VOIP) telephones that allow us to transfer calls and connect
watching a webinar, trade shows are magnets that draw companies
with one another at the press of a button. Similarly, much of our
and attendees in from over the world to come together them under
inter-office communications are done over Skype, Dropbox and
one roof. Webinars give people only a single experience: information
email, which allow us to video conference, transfer and share files
from one company. By contrast, trade shows provide a wide variety of
instantaneously.
choices from hundreds of different vendors.
The wide impact of COVID-19 has affected the lifeblood of
One thing seems certain: cutting budgets during times of hardship
most modern industries: trade shows and conferences. Although
may be counterproductive. In hard times, more than ever, companies
trade shows, seminars, conferences and similar face-to-face events
need to keep their profiles high to reassure customers and potential
represent a huge expense, they typically form the backbone of many
customers that they are still in business and continuing to innovative
companies’ marketing strategy. For years the opportunity to meet,
and thrive. Without trade shows, it is harder for companies to project
shake hands, and build personal relationships with long-established
that. Years ago, many experts predicted that newspaper and magazines
and prospective customers has been seen as essential.
would soon vanish as everything went digital. But despite those dire
Now we are starting to see the rise of specialist companies offering
predictions, print magazines continue to thrive and are gaining stature
“virtual trade shows” complete with virtual “show booths”. I cannot
because they offer a sense of permanence in against a digital world
help but wonder if this will catch on permanently, and whether it
that is increasingly ephemeral. Webinars are likely here to stay, but
reflects a paradigm shift. Virtual events certainly have advantages
I’m keeping my passport up to date, as I believe I will be attending
in terms of carbon footprint, and the cost and expense of companies
many more trade shows in the near future.
shipping heavy equipment and employees to staff show booth is quite
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NUTRITION & HEALTH
even more scientific papers addressing
As I write to you from my home in
these novel ingredients for aquaculture
Plymouth, Devon, the UK is still
when they reach the critical levels
effectively under lockdown and I am
required to make viable impact on
reminded almost daily of the power
marine ingredient dependency.
of the internet and the rampant
New technologies are being explored
advances of technology. Although I
with the major feed producers to
have been a frequent user of such
include insect-based meals, algal
platforms as Skype the rise of Teams
biomass and alternative oils in this
and Zoom has enabled me to keep my
Professor Simon Davies
strategy. I too have undertaken recent
academic activities at the forefront
Nutrition Editor, International Aquafeed
trials with insect meal and high
with online interviews with students
protein distillers’ grain to evaluate
and colleagues at my university and
their potential in fish feed and will
beyond. I see aquaculture and my
report on findings in a coming issue.
subject of fish nutrition benefitting greatly in this way
In another development, using a specific strain of
and I have used these systems for discussing business
heterotrophic produced microalgae to partially compensate
and research interests with parties globally. It is now
for the fish oil content contained in shrimp feeds can enhance
impossible to imagine life without such applications
the growth rates and feed efficiency of whiteleg shrimp as
and the speed of the internet. I work with groups in
reported recently by researchers in Brazil. The microalgae
many countries and the development of scientific papers
diets were able to elevate long chain polyunsaturated fatty
requires much dialogue and the exchange of ideas,
acid docosahexaenoic acid (DHA) in shrimp muscle tissue
manuscript corrections, text, images and data sharing.
from 10.0 percent to 14.3 percent. DHA is very high in such
Sometimes drafts of potential papers pass between
algal biomass but is low in EPA, so these will need to be
continents several times a day with corrections and
considered in respect of shrimp fatty acid requirements and
refinements between myself and various collaborators.
health.
Other news concerns the type of feeding strategies that
Such things were unheard of in my early academic life
should be used for the growth of lump fish for the salmon
and how the world has changed over the last few decades!
industry with recommendations of using feed blocks in
The pandemic has really affected the way we all work and
preference to pellets in salmon rearing pens. This approach
conduct our affairs. Indeed, this editorial will be conveyed
seems to provide more even and improved growth rates
at lightning speed to the publishers for checking and some
and reduces stress and potential diseases that have been
additional material before it appears on-line or move to
problematic in a number of farms. Maybe it’s ‘back to the
the printing stage and to your eyes. The magazine is online
future’ here with lessons learned from the aquatics and
and published when the final version leaves Cheltenham,
ornamental fish industry where small blocks pressed onto the
England for the big wide world. This allows for the most
sides of tanks have been fed to various ‘fussy’ fish species
updated news and features to reach you every month. Our
kept by the hobbyist for years.
editorial specialist Rebecca Sherratt keeps me on my toes
Other notable news is whether we can use our knowledge
and is so helpful in maintaining the tempo and contributing
of salmon nutritional metabolism to better understand the
so much to our success along with all the other hardmobilisation of fat in humans and effects on obesity. There
working staff at Perendale Publishers, led by Roger Gilbert
are many areas of overlap and scientists in Norway (Nofima)
and Tuti Tan.
are evaluating the clinical significance based on tissue culture
Now turning to the world of fish nutrition, we see rapidly
techniques as models using salmon fat cells in vitro. This
shifting grounds with advances in the development of
would be intriguing and mirrors the excellent exploitation of
feeds for fish based on a new source of SCP from a microzebrafish in medical research and where there is very high
fungus called Pekilo growing on wood sulphite pulp as a
demand for research on this fish species to help improve our
by-product from the forest industry. This is the concept of a
knowledge of many disease processes in humans.
new Finnish start-up company Enifer Bio. Microbial-based
As we settle into the mid-summer/winter wherever you
protein ingredients have been around since the 1980’s but
are, my hopes are that you all keep well and safe and enjoy
it’s all about cost and the scaling factor to produce sufficient
our magazine either as a hard copy, on your mobile phone
quantities of biomass for economic viability.
or tablet format and appreciate the World Wide Web that
There is also news from Washington State about mealworms
magically connects us all. Please relish all our news items,
from a new company, Beta Hatch as another insect protein
special topics, features and articles at the centre of this
option to consider in specialist aquafeed formulations. There
vibrant industry.
is indeed much going on in this buzzing topic and we await
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This month, I would like to share
some thoughts with our readers about
communications technology. It has
become an important and integrated
part of aquaculture technology and
operations. Open sea farms can be
operated remotely by communications
technology, sales are done mainly
through electronic communications,
logistics depend on it, research is
communicated through the web, etc.
Everything today relies on modern
information and communications technology.

frequently.
Many have asked themselves: will this be
the way we run things in the future? The
answer is yes and no.
It is yes, because we have learnt that
we can indeed get things done by using
this technology, we can organise large
meetings and even conferences by using
web technology. And we can work from
Erik Hempel
home and stay in touch with our office
The Nor-Fishing Foundation
colleagues through IT technology.
But the answer is also no, because the
human element in our tele-meetings is reduced or eliminated.
We are not able to read everybody’s body language or hear the
whispered comment in the background. There is something lost, not
Many years ago, when I took up my first overseas posting in
in translation, but in transmitting, in the choice of media itself. We
Kuala Lumpur, Malaysia, in 1981, communications technology
can discuss with a new-found acquaintance, but can we get to know
was a far sight different from what it is today. To communicate
him or her? When the Skype meeting, or Zoom meeting, or Teams
with my family, I used pen and paper, and sent letters through
meeting, is over, it is over. We turn off the connection and go back to
the mail. To communicate with my head office in Rome, I used
our work in our home offices.
something called telex, which most people today have not even
How boring!
heard about. Only later did we get telefax, and about a decade
And the loss of all the get-togethers, the seminars, the
after that we got e-mail. This technological development over the
conferences, and the exhibitions, seems particularly sad. No onepast forty years have led me to think about what the COVID-19
to-one questions and discussions after the crowd has dispersed,
pandemic has done to us and our communications, they we way
no funny comments to the person next to you as you leave the
exchange ideas, the way we interact.
auditorium, no beer in the bar after the day’s session. And these
The COVID-19 pandemic put an end to many, many meetings,
aspects of getting together are important. As I have said all
conferences, exhibitions and seminars this year. Hundreds
through my professional career: it is so much easier to pick up
of events have been cancelled; the Brussels seafood show
the phone and call somebody you have had a few drinks with.
was cancelled, the Boston seafood show was cancelled, NorNot that I advocate heavy drinking. But I do advocate interFishing 2020 has been cancelled, FOOMA Japan 2020 has been
cancelled, VICTAM Asia has been postponed, etc. Meanwhile we personal contacts, inter-personal relations, small-talk, and social
each sit in our home offices twirling our thumbs and wonder what intercourse.
Therefore, I believe that the good old conference or seminar, the
to do.
old-fashioned huge exhibition, and the personal presentations will
But thanks to technology, it is still possible for us to meet, to
come back once we have gotten over the shock of the COVID-19
discuss issues, to watch presentations, and to communicate.
pandemic.
Numerous events will be held online instead of in-person.
But also: we will be more careful about how we meet people.
Webinars are exploding in numbers, and online presentations are
There will be less hugging and physical contact, there will be
offered to us every day, thanks to technology.
more consideration about exposure to contagion. We will perhaps
Without the advanced information and communications
change the way we conduct ourselves around people. But we will
technology that we have access to today, our isolation does not
still want to go to that conference, or exhibition, or huge event
seem so terrifying. I can still communicate with my colleague
where thousands of people gather.
in New Zealand on a daily basis. The main difficulty is the
So, in spite of modern technology, we will keep some of the old,
10-hour time difference, but that is easily overcome. We have
non-technological ways to communicate. And we will meet each
already, for years, been using e-mail technology and Skype
other, engage in small talk, and have that beer together. And I say:
telephone and teleconferencing options. It is just that now, during
thank God for that!
the COVID-19 pandemic, we are using this technology more

International Aquafeed establishes India marketing team

International Aquafeed magazine are happy to announce our new India marketing team, led by Dr T.D.
Babu, an aquaculture specialist in the Asia-Pacific region who will further help establish our presence
within India. Dr Babu has a PhD in Marine Biotechnology from the University of Madras, India and
has worked in a variety of fish farming roles, ranging from Coral Sea Farm Pvt Ltd, The Waterbase Pvt,
Marine Technologies and Biobeam Scientific Instruments. He is also well-recognised in the field for his
extensive research on black tiger shrimp and the intricacies of shrimp farming within India.
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Scottish Sea Farms to repay furlough funds as business begins to
bounce back

S

cottish Sea Farms has announced that it
will repay all money received from the UK
Government’s Coronavirus Job Retention Scheme
as markets re-open and business performance
begins to show signs of bouncing back.
The company will pay back in full the furlough scheme
funding, which provided vital support at the start of the
COVID-19 restrictions and won’t be making any further
claims.
Commenting on the decision, Scottish Sea Farms’
Managing Director Jim Gallagher said, “Both the UK
and Scottish Governments were quick to identify food
producers as being key to the nation’s resilience during the
COVID-19 crisis, so we have worked hard to put in place
the protective measures necessary to enable us to operate
safely and at near full capacity to help keep supplies of
fresh farmed salmon flowing.
“However for a small percentage of our staff, COVID-19
brought the need to shield, whether for their own protection
or that of their loved ones. For others, it has required
them to provide full-time care to their children who
would otherwise be at nursery or school, making working
impossible and furloughing the most practical option.”
Since March 2020, the company has furloughed 36 fulltime and part-time staff, eight percent of its 451-strong
workforce, under the Job Retention Scheme, amounting to
support in the region of UK £106,000 until end of June.
Mr Gallagher notes, “It was hugely important to us
that these employees weren’t disadvantaged due to
personal circumstances. The Job Retention Scheme has
helped ensure they could take the time needed to care for
themselves and their families.”
Although it’s hard to predict when exactly it will be
safe or practical for those furloughed to return to work as
normal, Scottish Sea Farms is opting to cover the full cost
of salaries.

Mr Gallagher explained, “Trading has been exceptionally
tough these last few months. On the one hand, panicbuying led to an initial bounce in domestic sales. On
the other, our export markets all but closed resulting in
reduced sales, increased freight and operating costs, and
significantly reduced profits.
“Now, we’re starting to see a nice bounce in several of
these same markets: France, Italy, Spain, Germany and
even the Far East are all open again. There’s a long way
to go but the business is in profit and as such we feel the
money received via the Job Retention Scheme would be
better served invested in the country’s essential services
and recovery.”
Mr Gallagher said, “We’re opening new farms and
working steadily to increase the number of fish grown,
we’re committed to continuing our investment in our
farming infrastructure and approaches, and we’ll place
much of this investment with the local supply chain – all
of which will translate into more well-paid, highly-skilled
jobs and additional revenue, both for the Scottish economy
at large and the many remote and rural communities in
which we work.”
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READILY CONSTRUCTED FEEDMILL

WITH THE ANDERSON CONTAINERIZED SOLUTIONS

The unique modular design of the Anderson containerized
feed mill offers a new view on the construction of feed
mills. Container modules are built to the size of standard
20 ft. container frames. The main components of the feed
mill are pre-assembled in the workshop thus reducing
installation time up to 80%.

Reliable and tested
Easy to expand
Minimum installation time
Lower energy consumption

4545 BOYCE PARKWAY STOW, OHIO 44224 • INFO@ANDERSONFEEDTECH.COM
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New study confirms growth effect of astaxanthin krill oil on Pacific white shrimp
hrimp farmers seek growth
and feed efficiency for
their crops, but this can be
challenging when water
salinity concentration in commercial
ponds is high. In a new study, now
published in the Journal of Applied
Aquaculture, scientists from Instituto
de Ciências do Mar, Brazil and Aker
BioMarine evaluate whether high
salinity conditions can be offset
with the dietary supplementation of
astaxanthin krill oil and soybean oil.
“Hypersalinity is known to suppress
growth and reduce feed efficiency
in juvenile Pacific white shrimp,
and according to previous scientific
research, astaxanthin in krill is an
effective supplement to compensate
for high salinity. We wanted to go
one step further, to measure whether
the positive effects of the astaxanthin
krill oil on shrimp growth differ, with
or without the addition of soybean
oil,” says Dr Alberto JP Nunes,
Professor from Labomar, and one of
the authors of this study.
The experiment tested combinations
of astaxanthin krill oil and soybean
oil on juvenile shrimp. For the
74-day experiment, the juvenile
Pacific white shrimp were divided
between 50 exposed and enclosed

tanks of 1-m3 each with varying
levels of salinity; though only
the enclosed tanks continuously
maintained hypersaline conditions.
The two sources of oil, soybean
and astaxanthin krill, were applied
as top-coat to a commercial grower
shrimp feed. The oils were either
used in combination or alone for
the various feeds in the experiment,
while the control diet was simply the
commercial feed without oil.
This study confirms previous
findings that hypersalinity adversely
affects growth and feed efficiency
of juvenile Pacific white shrimp. In

10 | July 2020 - International Aquafeed

the exposed tanks, where the salinity
levels were lower, the shrimp
receiving a diet supplemented with
one percent krill oil and two percent
soybean oil achieved a significantly
higher body weight compared to the
control group and the soybean oilonly group.
In the enclosed tanks, where the
salinity levels were consistently high,
the shrimp required a two percent
krill oil and one percent soybean oil
supplement to maximise final body
weight. Overall, the shrimp yield was
significantly influenced by the oilenhanced diets in both types of tanks.
“Our findings show that shrimp
farmers can achieve faster crops
and improve feed efficiency by
taking steps to mitigate the effects
of high salinity conditions. Adding a
supplementary oil mix to the grower
feed, consisting of one percent
astaxanthin krill oil and two percent
soybean oil, can trigger higher body
weight among shrimp at normal
salinity levels. However, when the
exposure to saline is greater, then a
minimum of two percent astaxanthin
krill oil and one percent soybean oil is
recommended,” says Dr Lena Burri,
Director R&D, Animal Nutrition &
Health, at Aker BioMarine.
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Biomin and ERBER Group supports
medical clinic Tulln in COVID-19
testing

E

RBER Group, a leading group of companies in
the field of food and feed safety, has provided
technical and scientific support to expand
COVID-19 testing in conjunction with the
University Medical Clinic in Tulln, Austria. When the number
of coronavirus cases in Austria rose in mid-March, the need
for additional testing capacity arose. The ERBER Group was
called on to bolster the testing capacity of hospitals in the
area.
ERBER Group and several of its divisions (which
include Biomin, Romer Labs, Sanphar and EFB) conduct
research in Tulln, within walking distance of the University
Medical Clinic. Discussions of a potential collaboration took
place almost immediately.
Researchers at ERBER Group use polymerase chain
reaction (PCR), a methodology
routinely used in molecular
biology, as one of many biotech
tools to develop novel solutions
for a safer, more sustainable food
system. PCR testing is also used to
test for coronavirus.
After conception and validation
of the test system, all described
by standard operating procedures
(SOPs) in compliance with quality
standards, trial operation began.
Results and a further agreement
were coordinated with the
governmental health agency in
Lower Austria.
Since then, scientists and
researchers at the ERBER Group
research facilities in Tulln have
provided time, resources and
know-how for PCR testing to
conduct nearly 1500 tests for
COVID-19 to date. This activity
took place all while ERBER
Group employees kept research
& development activities running
by introducing added health and
safety measures in the workplace.
In a recent press statement, the
clinic’s management thanked the
“competent and neighbourly help”
of ERBER Group employees for
their support.
“We are passionate about
science. It’s a core part of our
organisation. Each day we engage
our mental abilities and resources
to solve customer problems and
improve the sustainability and
safety of the farm-to-fork food
chain. So, it’s only natural that we
felt compelled to get involved,”
explained Dr Eva Maria Binder,
Executive Board Member of

ERBER Group and Managing Director of EFB.
“We are grateful for the chance to work with the University
Clinic staff and management to support the local community,”
commented Franz Waxenecker, Managing Director of
Biomin.
“It is important to acknowledge the efforts and dedication of
the Biomin and ERBER team. In the face of a pandemic they
adapted to new ways of working and living, and also were
able to contribute to the community,” added Mr Waxenecker.
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Petter Johannessen
Food safety and sustainability
of the products are two sides
of the same medal

L

ast month we celebrated the world’s food
safety day. This is an excellent opportunity
to stress that food safety and sustainability
of the products are two sides of the same
medal and two pillars of the food production
system. In the 90s and until the 2010s, the
push to promote free trade opened up new markets but also
raised concerns about people’s welfare and the future of
natural resources.
Voluntary guidelines emerged including a variety of advice
given to purchasers of seafood as to what they should buy if
they wish to be seen to be behaving responsibly and buying
responsibly sourced products. Among these, we find in-depth
audited standards, but also quick and easy-to-use indicators
to customers as what to be aware of when making buying
decisions. Standards are not only here to ensure responsible
sourcing: full traceability and product segregation are key
requirements. Quality feed meaning quality food, marine
ingredients are at the starting point of the value chain and what
they contain is passed on to humans.

Endorsement by third parties

The difference between in-depth audited standards and quick
and easy-to-use indicators is that published standards can
be used by an independent auditor to carry out certification.
Robust standards operate in alignment with international
guidelines, which provide assurance to all stakeholders and
allow consistency at a global scale. The FAO Code of Conduct

for responsible fisheries plays an integral part in recognition
of compliance to certification standards in the fisheries
assessments.
This year, the FAO Code of Conduct for responsible
fisheries will celebrate its 25th anniversary. While global
production of fish and seafood has trebled between 196090, the Code has informed the development of international
instruments, policies and programmes to support responsible
management efforts. By doing so, it has encouraged the
development of sustainable aquaculture practices throughout
the world, “The Code recognises the nutritional, economic,
social, environmental and cultural importance of fisheries and
the interests of all stakeholders of the fishing and aquaculture
industries. It takes into account the biological characteristics
of the resources and their environment and the interests of
consumers and other users.”

International guidelines are kept relevant through
dialog

The FAO’s Code of Conduct for responsible fisheries is
all the more relevant that it relies on constant dialogue
with a wide range of stakeholders, including businesses,
which maintain the relevance of such guidelines by
keeping international decision makers updated on the latest
developments in terms of technologies, research, innovation
and development. The Food and Agriculture Organisation
(FAO) and the World Health Organisation (WHO) established
the Codex Alimentarius Commission to develop food
standards. Meetings of the Commission and its subsidiary
bodies are general held in public and open to delegations
representing member countries and organisations with official
observer status.
Data is key and the marine ingredients industry is fortunate
enough to rely on decade-long datasets of information
relating to feed ingredient safety, that is, ultimately, also of
relevance to food and the consumer’s health. By contributing
to enriching this database, we can promote an open and
responsible industry that is vital to the global food industry,
while encouraging fisheries to get involved in fishery
improvement projects and inviting local governments to
comply with the FAO’s Code of Conduct. Food safety is,
fundamentally, a responsibility of national governments.
Building trust is key to ensure that consumers will feel
confident in buying products and engaging in dialogue with
other institutions can help build this trust and enhance food
safety. Collaboration will always been required, aware as
we are that food production systems are interconnected
throughout the world.

Petter Martin Johannessen joined IFFO in 2018 as Director General. He was previously Global Business Director
for Risk Management and Sourcing at Cargill Aqua Nutrition and before that Supply Chain Director and Global
Sourcing and Purchasing lead at EWOS Group. Before joining the aquafeed and marine ingredients industry, he
worked at PwC (Consulting and large international process industry businesses branch). He holds a Diploma in
International Marketing and a degree in Business Administration from the Norwegian School of Management.
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Knife distance to the die
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Up to 450 kW drive power
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Faeces structure of Aller
Flow (left) compared to
a competing RAS feed
(right)

Aller Flow: Creating value for
Atlantic salmon farming in RAS

A

ller Flow is a new feed for Atlantic Salmon
in Recirculating Aquaculture Systems (RAS).
The feed is optimised for performance in
terms of excellent water quality and healthy
fast-growing fish.
Production of Atlantic salmon in RAS is gaining
popularity across the globe with steadily rising production
volumes each year. While technically advanced and
requiring large investments, RAS also call for highly
sophisticated and advanced fish feeds.
Following the increasing trend of large-scale production
of Atlantic salmon in RAS across the world, Aller Aqua
introduces Aller Flow as the best choice for farming
Atlantic salmon in this sophisticated environment.
Thoroughly tested and developed at the trial station at Aller
Aqua Research in Buesum, Germany, Aller Flow is created
considering the impact of the feed on the entire production
system whilst maintaining focus on fish health and growth.
“Aller Flow has been developed to enable the highest
feed efficiency, not only in terms of growth but also feed
conversion. Every digit in improved feed conversion means
fewer nutrients to be handled by energy-consuming filtration
units in RAS. Keeping this in mind, we were able to improve

Above: Faeces particle dispersion and harvest after 45 seconds
in Aller Flow (left: 90% harvest) compared to a competing RAS
feed (right: 60% harvest)
Below: Aller Flow 4.5mm (left) and 500g Atlantic salmon (right)

the FCR by no less than four percent in Atlantic salmon fed
Aller Flow compared to a competing RAS feed. That is a
huge difference when producing several thousand tonnes
of salmon! We have also significantly improved the faeces
structure from fish fed Aller Flow compared to a competing
RAS feed, meaning that the more compact and stable faeces
are efficiently transported through and removed from the
system by filtration units. This will make a big difference for
the efficiency of the RAS as well as the economic result”,
explains Dr Robert Tillner, Product Manager at Aller Aqua.

Skretting launch
AquaCare,
safeguarding Earth’s
most precious resource

I

n certain regions, aquaculture
faces a growing challenge in
terms of access to safe, clean
water. As a key part of its
ongoing commitment to improve
the sustainability of the industry,
Skretting has extended its scope
beyond the supply of sophisticated
and sustainable feeds by creating a
new global product line, AquaCare,
specifically focused on providing
practical solutions for improving
water quality for fish and shrimp
farming systems.
Water is a critical resource facing

Tonje Dueland,
Global Product
Manager at Skretting

increasing demand and climate-based
burdens. With the United Nations
charting that there has been a six-fold
increase in the worldwide demand
for water over the last 100 years,
responsible water stewardship is now
a global priority.
“Before a fish or shrimp needs feed,
it needs water. Depending on the
initial state of the water, improved
water quality will not only enable
14 | July 2020 - International Aquafeed

farmers to achieve better animal
welfare, but also improve results.
The Skretting team and the AquaCare
concept aim to help fish and shrimp
farmers everywhere. The safer we can
make the industry today, the more we
will safeguard its long-term future,”
said Tonje Dueland, Global Product
Manager at Skretting.
Through this important
diversification, Skretting’s AquaCare
team will focus on developing longterm partnerships with companies
and institutes engaged in the fight for
water quality improvement, with an
initial focus in countries confronted
with a lack of good water quality.
The aim of these collaborations is to
consolidate the knowledge on water
and use it to accelerate progress
within the aquaculture sector.
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EU feed industry on the right
track for responsible and
deforestation-free soy

S

oybean meal used in animal feed production
is increasingly sourced in a responsible way
including certified ‘deforestation-free soy
products. The IDH Soy Monitor 2018, published
on May 28th, 2020, points to 38 percent of soybean
meal equivalent of total European soy consumption to be
sourced according to the FEFAC Soy Sourcing Guidelines
and 19 percent certified deforestation free soy.
The IDH report also refers to FEFAC’s initial risk
assessment which estimates that 77 percent of EU soy
imports were sourced from low-deforestation regions, based
on EU trade statistics and industry expert assessments.
FEFAC wishes to highlight the significant progress made
to transform the market in Europe for responsible soy to
mainstream since 2015, the year of the ITC facilitated
FEFAC’s benchmark system launch for responsible soy
sourcing programmes. In fact, FEFAC‘s internal estimates
show that 49 percent of all industrial compound feed use
of soybean meal sourced in 2018 is compliant with the
criteria of the FEFAC Soy Sourcing Guidelines. This is
higher than the 38 percent mentioned in the IDH Monitor
Report 2018, as that covers total soybean consumption in
Europe (including food use and on-farm mixing).
FEFAC welcomes the fact that the IDH Soy Monitor
2018 acknowledges the importance of assessing the
deforestation risk exposure of all soy used in Europe.

FEFAC’s internal estimates indicate that 79 percent of
all soy used in the EU (i.e. including soy sourced from
within the EU) in 2018 came from origins that could be
considered as carrying a low deforestation risk (eg EU,
United States, Canada, Ukraine, Serbia, India, China).
FEFAC would also like to highlight that internal
estimates show further increased uptakes of responsible
soy and certified deforestation-free soy have been recorded
for 2019, with a total industrial usage of more than 10
million tonnes. This increased feed demand was boosted
by the commitment made by the top 11 compound feed
producers to the Responsible Sourcing Declaration which
has now been endorsed by over 250 organisations.
FEFAC’s planned upgrade of its own soy sourcing
guidelines, which will include a specific desired criterion
on deforestation and conversion free soy, will recommend
the use of a robust verification system for soy originating
from high-deforestation risk regions. The launch of a
renewed benchmarking of schemes against the revised
FEFAC Soy Sourcing Guidelines is expected before the
end of 2020.
FEFAC President Nick Major, “I am proud of the
progress on responsible soy sourcing achieved so far
by our industry and supply chain partners. The fact that
77 percent of EU soy imports were sourced from lowdeforestation regions is significant, but there is more work
to do. I am confident that we can achieve the common
goal of deforestation free supply chains in a reasonable
timeframe with all of our partners in the supply chain
working together with retail, IDH and those NGO’s willing
to cooperate to identify practical supply chain solutions”.

The annual meeting of the Latin American and Caribbean Chapter (LACC) of the World
Aquaculture Society and XXI Ecuadorian Aquaculture Congress (CEA2020)
hosted by Escuela Superior Politécnica del Litoral – ESPOL

Guayaquil Ecuador – March 22 - 25, 2021

Hilton Colon Guayaquil

Sustainable Aquaculture – Feeding Africa
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The 1st Annual International Conference & Exposition
of the African Chapter of the World Aquaculture Society (AFRAQ2020)
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Silver Sponsor
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XXI CONGRESO ECUATORIANO DE ACUICULTURA

Hosted by:

For more info on TRADESHOW & SPONSORSHIP
MarEvent
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Agronutris and Bühler
sign a strategic
agreement for France

F

rench biotech company,
Agronutris, a pioneer in
insect rearing, has signed
a strategic partnership
for France, with the world-leading
technology company Bühler.
To guarantee its success in its scaleup, Agronutris favours an integrated
approach with clear responsibilities.
Bühler with its tremendous
experience in the agro-industry and its
demonstrated capability in the insect
industry is an ideal partner.
Relying on an experienced team
that has already run or built several
factories in the agro-industry,
Agronutris has clearly chosen, for its
scale-up, an integrated approach to
run the project. This approach limits
the number of players interacting and
allows a clear set of responsibilities
which is key in a process with a
continuous flow. This approach allows
also Agronutris team to focus on the
strategic activities: Insect biology and

operational management of flow.
Bühler Insect Technology provides
industrial-scale solutions for the
transformation of organic residues into
quality ingredients for animal and plant
nutrition. The solutions cover the entire
supply chain from feedstock handling
to rearing, separation and extraction.
The automated system with datadriven technology allows a reliable
control of operations and a continuous
improvement of overall equipment
effectiveness. It also ensures product
traceability throughout production.
Since the beginning of 2019,
Agronutris and Bühler have been
collaborating in order to define,
together the first industrial factory of
Agronutris. Today, the two companies
have finalized the complete feasibility
analysis of the plant that should be
operational in the last quarter 2021.
Andreas Aepli, Managing Director,
Bühler Insect Technology favours
the collaborative approach taken by
Agronutris, “Agronutris is a leading
player in the insect industry that has
acquired a strong knowledge about
the insect biology. We enjoy working
hands in hands with a highly skilled

team that knows how to conceive
and operate large scale projects like
this. We strongly believe they will
become a successful player in the
market, thanks to their experience and
practical approach.”
For Agronutris too, this collaborative
approach is a key factor of success.
Mehdi Berrada, CEO of Agronutris
notes, “In my former life, I had the
chance to run a business with up to
2,000 employees and 11 factories and
to visit many factories. At the end
of the day, competitors have almost
the same technology. The ultimate
competitive advantage comes more
from your R&D and from how the
team runs and controls the process
in the factory. The choice of Bühler
allows us to have a partner with an
effective experience that can engage
its responsibility on the whole flow.
I strongly believe that our approach
that limits the number of involved
players, that simplify and clarify the
responsibilities and that allows us to
focus on our strategic activities, is the
best way to significantly mitigate the
execution risk and to have a factory
that operates well.”

Future proofing your aqua feed
production starts with
co-creating the perfect fit.
Let’s build or upgrade
your aqua feed mill.

All great ideas start with a dialogue. What’s your ambition?
We at van Aarsen believe that sharing know-how and co-creation are essential in finding the
perfect fit. Whether you are looking to modernize or expand your aqua feed production, want to
replace aging machinery with future-proof innovations, or need advice in the planning and
setup of a completely new aqua feed mill, Van Aarsen is the knowledge partner for you.
Take a look at our website.

www.aarsen.com/process/aqua-feed
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With the Double Shaft Paddle Mixers
• Mixing accuracy of 1:100.000/C.V. < 5%
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Benefits of adjusting zinc levels
and source in shrimp feed:

Z

Your zinc choice may be limiting performance
by Cláudia Figueiredo-Silva, Zinpro, USA
inc (Zn) was identified as an essential
human micronutrient in 1961. Zn
deficiency symptoms include growth
retardation, immune insufficiency,
chronic inflammation, skin
abnormalities, impairment of wound
healing, persistent diarrhea, loss of
appetite and brain dysfunctions, among
others, in both humans and animals.

In addition, Zn is a structural constituent of 750 Zn-finger
transcription factors enabling gene transcription and is a catalytic
component of approximately 2,000 enzymes, encompassing all
six classes (hydrolase, transferase, oxido-reductase, ligase, lyase,
and isomerase). Hence, Zn is essential for cellular processes,
including growth and development, as well as DNA synthesis and
RNA transcription.
Although information on Zn functions in aquatic species
is limited, the basic metabolic functions of trace minerals

Nervous system
Cu

Meat Quality
Zn, Mn, Cu, Fe, Se

Disease resistance
Zu, Mn, Cu, Fe, Se

Muscle development
Zn, Se, Cr, Cu

Epithelial tissues
Zu, Mn, Cu, Fe, Se

Exoskeleton development
Zn, Mn, Cu

Larvae and post-larvae
development
Zn, Mn, Cu, Se
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(TMs) and particularly Zn are recognised to be similar across
species (NRC, 2011). Zn is known to exert beneficial effects
beyond growth performance, such as bone and nervous system
development, improvements in reproduction, reductions in
oxidative stress and increased resistance to disease in fish and
shrimp.
A common cause of Zn deficiency is malnutrition. Illness
and/or infection and high phytate-containing diets reduce Zn
bioavailability by inhibiting uptake. The replacement of fish meal
(FM) in aquaculture diets may significantly reduce the Zn content
while increasing levels of anti-nutritional factors, e.g. phytic
acid. Phytic acid may bind TMs and make them less available for
absorption, with direct effects on performance. As supplements,
mineral amino acid (AA) complexes have an absorption
advantage over inorganic minerals, because they are minimally
antagonised by dietary components like phytic acid and use AAtransporters instead of common metal ion transporters (Gao et al.
2014; Sauer et al. 2017).
Paripatananont and Lovell (1995) were the first to demonstrate
that the Zn-methionine complex was three to five times more
bioavailable than inorganic Zn (ZnSO4) in meeting growth
requirements of channel catfish fed purified and practical diets
containing phytic acid, respectively. Davis et al. (1993) reported
that L. vanammei required 33 ppm of Zn to maintain normal
growth and maximise Zn concentrations in hepatopancreas. In the
same study, supplementation with 200 ppm Zn (inorganic source)
was required to overcome depressed Zn bioavailability caused
by phytates and return Zn levels in hepatopancreas back to that
observed in semi-purified diets without phytate.
Below, are two recent studies that demonstrate how adjusting
Zn level and source in practical L. vannamei diets can influence

Table 1. Summary of studies conditions

Initial body weight, g
Duration, wks
Location
Type of diet
Main protein sources
Diet, %CP/%fat
Salinity

Study 1

Study 2

1.84

4.4

8

8

Ningbo University,
China

Kasetsart University,
Thailand

Practical

Practical

30% FM, 22% SBM

25% FM, 20% SBM

43/7.6

35.5/7.5

25-28ppt

12ppt

growth, health and quality. (See Table 1)

Study I, conducted by Yuan et al. (2020),

Comparing growth performance, immune status and meat
quality response to partial or complete replacement of inorganic
Zn with Zn-AA complex (ZnAA at 0.5x rate).

Study II, conducted by Jintasataporn et al. (2015)

Comparing growth performance, immune status and meat
quality response to partial or complete replacement of inorganic
mineral sources of Zn, Mn, Cu, Fe and Se with mineral-AA
complexes, (ZPM, Zinpro Performance Minerals at 0.5x rate).

Benefits of adjusting Zn level and source on growth
performance

Zn supplementation in practical shrimp diets has positively and
significantly affected growth and feed conversion ratio (FCR),
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despite high FM inclusion level. Importantly, supplementation
with a ZnAA complex at 0.5x rate (60 ppm Zn as ZnAA)
compared to an inorganic source at full rate (120ppm as zinc
sulfate) maintained shrimp growth and FCR, showing that
ZnAA complex is a more effective Zn source. The most efficient
(lowest) FCR was seen when combining 60 ppm Zn as ZnSO4 +
60 ppm Zn as ZnAA. This indicated higher Zn supplementation
levels may be required to maximise shrimp performance and
FCR.
Replacement of inorganic mineral premix (sulfates) with
mineral-AA complexes at a half-rate of inorganic (ZPM at
0.5x) resulted in a numerically higher final body weight and 8.3
percent reduced FCR. Return on investment (ROI), measured by
additional income over feed cost, was 16 percent more for shrimp
fed ZPM at 0.5x rate vs inorganic minerals.

Benefits of adjusting Zn level and source on health
status

Zn supplementation in practical shrimp diets significantly
enhanced antioxidant capacity and immune-related enzymes
as indicated by increased Cu-Zn SOD, AKP, ACP and LZM
activities. Activity of hemolymph phenoloxidase, a crucial
component of the shrimp immune system, significantly
increased when ZnSO4 was partially or completely replaced
with a ZnAA complex. In addition, the hepatopancreas
antioxidant capacity and immune-related enzyme activity
was higher in shrimp fed a combination of ZnSO4 and ZnAA
complex or ZnAA complex at 0.5x rate (60 ppm Zn as ZnAA)
of inorganic (120 ppm).
Partial or complete replacement of an inorganic mineral premix
with mineral-AA complex premix (ZPM Zn, Mn, Cu, Fe and Se)
improved shrimp immune status, as indicated by the increased
hemocyte count and phenoloxidase activity. Importantly, the
cumulative mortality of shrimp challenged with Vibrio harveyi
was significantly reduced when the mineral inorganic premix was
partially or completed replaced with mineral-AA complex.

Benefits of adjusting Zn level and source on product
quality

The role Zn plays in shrimp goes beyond growth performance
and immune status. Zn level and source had a significant effect on
shrimp quality, namely drip and thaw loss.
Supplementation of the ZnAA complex in combination with
ZnSO4 or at half-rate of inorganic, significantly reduced drip loss
in muscle and thawing loss in whole shrimp. Supplementation
with 120 ppm Zn from ZnSO4 did not affect whole shrimp or
muscle drip loss. Moreover, partially (at 0.5x rate) or complete

inorganic mineral premix replacement with a mineral-AA
complex premix also reduced drip loss of peeled shrimp four
days post-refrigeration. Thus, ZnAA complex supplementation
proved superior to inorganic zinc supplementation for improved
product quality.

Implications

Supplementation of 60 ppm Zn as Zn-AA complex in shrimp
diets alone or in combination with other mineral-AA complexes
proved an efficient approach in promoting shrimp growth,
antioxidant capacity, immune response and product quality.
The high bioavailability of mineral-AA complexes may
contribute to a more cost-efficient production of shrimp while
decreasing nutrient excretion into the environment, making it
a more sustainable choice. Potential additional benefits of Zn
supplementation at levels higher than 60 ppm (Zn) in shrimp fed
low or FM-free diets and grown in the field and thus under more
challenging conditions are predictable and should be investigated.
www.zinpro.com
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How to improve accuracy
on your macro and midi
ingredient weighing
systems

T

by Benny Simonsen, Working Board Member, Jesma
Vejeteknik A/S, Denmark
he production of terrestrial and
aqua feeds is a typical example of a
discontinuous production process that
employs a process of batch and semicontinuous operations. The bottle neck
in many feed mills is the macro- and
midi- dosing cycle. This bottleneck
can be avoided by employing a Jesma
solution where you, at the same time,
also optimise your batching operation as well as the dosing
accuracy.

What is included in the typical feed mill?

At the centre of a typical feed mill process, you will find
the batching, dosing, weighing and mixing processes. A
batching system is typically based on an operating average of
approximately 10-12 batches-per-hour, corresponding to between
five-to-six minutes per batch. When calculating the total batching
time, the emptying of scales and conveying systems need to be
included.

The typical feed mill includes one macro, midi, micro and nano
scale each (See Figure 1).

Calculating total batching time

• When calculating the total batching time per cycle it is
necessary to include the following operations:
• Dosing (each ingredient is dosed one by one)
• Stability of scale between each dosing
• Emptying of scale and transfer of ingredients to next process step
• Rest emptying of conveying line*
* To avoid cross contamination between different batches and
production orders the scale and conveying lines should be
cleaned by running the chain conveyors and bucket elevators
for some time after the last product has discharged from the
hopper scales.
As mentioned previously, a typical feed mill batching cycle
is between five-to-six minutes and the bottleneck in many feed
mills are the macro and midi dosing cycles. To eliminate this
bottleneck, Jesma has developed solutions in which the batching
operation, as well as, the dosing accuracy can be optimised.

Figure 1: Typical Feed Mill Batching System with post grinding system
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Nano Scale

Figure 2: Double hopper scale

Figure 3: Single ingredient weighing scale

Option one: Replacing the single macro-midi scale with
a double hopper scale:

The single hopper macro and midi scale can be replaced by a
double hopper scale.
The advantage of this solution is that you can run two
operations at one time: dosing into the weighing bin (each
ingredient dosed one by one) and at the same time empty the bin
below the weighing hopper.
The time gained by this solution is approximately 40-70
seconds, the equivalent of the time it takes to empty the macro/
midi scale and transfer the batch to the next step. This solution
will, in most cases, also improve dosing accuracy.

Option two: Installing small scales on top of the single
hopper scale:
In some instances, it will be possible to install one or several

smaller scales on the top of a single hopper scale. This allows
dosing of more than one ingredient at a time, thereby reducing
the dosing time and, at the same time, improving the dosing
accuracy of the given ingredient. The time gained in relation to
this solution is approximately 10-15 seconds for each small single
ingredient scale installed.
Other optionss for increasing speed of the batching system
could be:
• Increasing the size and/or speed of dosing apparatus (dosing
screw or similar dosing device)
• Increasing the capacity of the conveying lines used for
transferring the batch from the scale to the next processing step.
The above-mentioned other options will not benefit from an
increased weighing accuracy and are, therefore, not considered
best practice.
https://jesma.com
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Evonik launches AMINONIR® FA,
a new NIR service for the
analysis of 49 fatty acids

E

by Evonik Industries, Germany
vonik has developed AMINONIR® FA
– the first of its kind NIR service for the
complete set of fatty acids contained in
feed ingredients and fish feeds. Besides
fish feed for various species, the Evonik
calibration portfolio serves more than
20 raw materials covering up to 49
individual fatty acids from C6 to C24.
Calibrations are based on
representative samples from all-important countries of origin
worldwide and are continuously updated and extended. The
major advantage of advanced AMINONIR® FA is that fatty
acid profiles become available in a matter of minutes without
involving tedious wet chemical analyses or third-party labs.
Director Service Development, Dr Markus Wiltafsky-Martin,
says a user of AMINONIR® FA can analyse thousands of
samples per year which offers totally new possibilities to benefit
from the analytical results.
“The past 60 years in animal nutrition, we have always strived
to be more precise and create diets that fit better to the real
requirements of the animals,” he says. “Fatty acids are essential
for animals to prevent major health and performance problems.”
Besides being an energy source, fatty acids have other vital
functions in insulation, the protection of inner organs, and as
a building block of membranes. They are also needed for the
synthesis of hormones (eicosanoids) and as carriers of fat-soluble
vitamins A, D, E, and K.
Dr Wiltafsky-Martin points out that it’s important not to focus
only on the total fat levels in animal diets.
“Instead of looking at total fat levels, we advise to focus on the
fatty acid composition. There can be a lot of variation in the fatty
acid pattern even within the same type of feed ingredient. It is
important to consider these variations in the feed formulation to
really meet the needs of the animals.”
He says essential fatty acids for poultry and pigs include
linoleic acid and linolenic acid, while marine fish require
docosahexaenoic acid (DHA), eicosapentaenoic acid (EPA) and
arachidonic acid.
“Some fatty acids are essential and need to be supplied via
feed. In laying hens, the supply of essential fatty acids has an
impact on egg size, while in sows the supply of essential fatty
acids ensures reproductive performance and piglet development,”
says Dr Wiltafsky-Martin. “In reproductive animals it’s very
important to have the right levels of those fatty acids which are
precursors of hormones. They can support uterine health postpartum, follicle-oocyte development, the luteal phase and embryo
development.”
Meeting an animal’s requirement of essential fatty acids is
one important goal that can be secured with AMINONIR® FA.
Another important aspect of fatty acids in animal nutrition is the

supply of essential fatty acids for human nutrition.
“The fatty acid pattern of the feed has an impact on the fatty
acid composition of the animal and its products (carry-over
effect). This needs to be considered in animal nutrition. For
example, in finishing pigs, dietary levels of polyunsaturated fatty
acids need to be restricted to keep bacon quality high whereas in
salmons and enriched eggs high levels of polyunsaturated fatty
acids are wanted to meet the consumer demands,” he says.
Dr Wiltafsky-Martin points out that in the past it has not
been possible to obtain a precise breakdown of the fatty acid
composition in feed stuffs as a routine during quality control of
feed ingredients simply because the necessary wet-chemistry
methods are expensive and time consuming. AMINONIR® FA
closes this gap.
With regard to quality control of feed ingredients, Dr WiltafskyMartin highlights the special situation for rapeseed and mustard
products.
“Erucic acid in rapeseed and mustard products needs to be
controlled due to its potentially toxic effects and impact on heart
functionality,” he says.
The AMINONIR® FA service provides exactly what is needed
to do this job: precise and reliable results for erucic acid within
minutes available at the place of decision. AMINONIR® FA
enhances Evonik’s AMINONIR® Advanced capabilities that
deliver the right data to optimise feed specifications and control
feed costs at the highest quality and speed, covering the widest
number of feed ingredients used by the feed industry.
https://corporate.evonik.com
Erucic acid in rapeseed and mustard products needs to be
controlled due to its potentially toxic effects. The heart is the
principal target organ for toxic effects following short-term
or long-term exposure of animals to diets with oils containing
erucic acid.
The most common and sensitive effect observed in
all species is myocardial lipidosis (fatty heart), i.e. an
accumulation of triacylglycerols in myocardium that appear as
neutral lipid droplets.
Studies showed the feeding poultry with diets containing
erucic acid resulted in growth retardation and cardiac lipidosis.
High doses of erucic acid also increased the incidence and
severity of cardiac lesions.
In traditional rapeseeds, erucic acid represents about 50
percent of the fatty acids. Modern rapeseed varieties are
genetically free of erucic acid, meaning the content of erucic
acid is less than two percent of the total fatty acids. However,
for industry purposes specific rapeseed varieties with high
levels of erucic acid are produced and it needs to be avoided
that the resulting rapeseed meals from these varieties enter the
feed industry. This task can be solved with AMINONIR® FA.
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Krill
meal

Krill meal enhances health and
fillet quality of Atlantic salmon,
according to new study

T

by Aker BioMarine, Norway

he wild fish harvested from the ocean
and processed to become fish meal
(FM) and fish oil (FO) are finite
resources that are shared across a range
of users with increasing demands, for
direct human consumption, pig and
poultry production, to aquaculture feeds
(1; 2) (1, 2). Because of the high cost of
fish meal and fish oil, due to increased
demand and as mentioned limited resources, traditional small
pelagic fish have also been increasingly replaced by vegetable
feed ingredients in salmon feeds.
For example, during the past two decades, the amount of fish
included in feed ingredients has dropped dramatically from 65
percent to 18 percent for fish meal and from 24 percent to 11
percent for fish oil. However, farmed salmon remains a main
user of both fish meal and fish oil so further complementary
feed ingredients are required to support the salmon aquaculture
market’s continue growth. There is an urgent need to find
alternative feed resources that can further replace fish meal in
Atlantic salmon diets, without compromising welfare and feed
quality, in particular during the finishing feeding period when
the feed demand is highest and flesh quality effects are most
significant.
Antarctic krill meal is considered a unique and genuinely
sustainable raw ingredient, high in protein content, favourable
amino acids and fatty acid profiles, and with enhanced
palatability properties. It has also been suggested that the low
molecular weight soluble compounds of krill meal, such as
nucleotides, amino acids and high levels of trimethylamine
N-oxide, all act together to make krill meal an effective attractant
and flavoring agent. This has been confirmed in various species,
such as salmon (3) resulting in a healthier and more robust
farmed fish.

Krill meal as a feed ingredient for salmonids

Various aquafeed publications and scientific articles have
examined krill meal’s proteins, palatability, pigment, heavy
metals, dioxins and other important compounds and how
krill impacts aqua feeds. Pages and pages of text show that
Antarctic krill meal’s nutritional attributes make it a unique feed
ingredient for aqua-feeds due to its unique protein quality, strong
palatability, natural beta-carotene (in the form of astaxanthin),
excellent lipid and minerals profile and its chitin and chitosan
constituency. Krill meal’s negligible amount of dioxins, PCB’s
and heavy metals are also a key asset when adding it to feed
formulations.
Krill meal is an excellent source of protein (average 60% dry
basis) with an interesting profile of amino acids. Regarding
palatability, krill meal has a low molecular weight of soluble
compounds such as nucleotides, amino acids in the form of
proline and glycine, glucosamine, and high levels of trimethyl
amine oxide, TMAO. All of these act together as an effective
attractant and flavouring agent.
Krill meal’s high TMAO content has an extra osmoregulatory
contribution, useful in reducing salmon’s physiological stress
when they are transferred from fresh to seawater and it has
also been successfully used in low palatability diets containing
vegetable proteins and/or antibiotics. Antarctic krill meal’s
natural pigment (in the form of astaxanthin) increases flesh
pigmentation in salmon, trout, yellowtail, shrimp and other
farmed species.
Beta-carotene astaxanthin found in krill meal also plays an
important role in the regulation of fish’s immune systems,
enhancing disease resistance, boosting survival rates and acting
as an essential fish growth regulator. Krill meal chitin content
found in raw krill shell is typically at an average content of twoto-four percent of chitin and the resulting krill meal is used as an
immune system stimulant in some fish species.
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For traditional krill meal processing layouts, around 70 percent
of raw krill original fat content remains bonded to krill meal
protein. This fat contains high omega-3 concentrations linked to
phospholipids, whereas EPA & DHA are found in the range of
19-to-24 percent, or higher (as part of lipids). The fat has a high
content of phospholipids (40% of lipids). As a result, fish fed with
diets containing krill meal increase their natural omega-3 and
natural astaxanthin content.
Krill meal shows a remarkably low content of undesirable
substances, such as heavy metals and dioxins, on account of the
unpolluted waters where it is captured and processed. The fishing
grounds of South Antarctica have their own natural barriers
to such substances, such as sea current activity, circumpolar
atmospheric winds and limited human intervention. Industrial
contamination is also at a minimum and the heavy metals which
are found in this area come primarily from volcanic activity, the
main estimated pollutant source for Antarctic marine species.

Krill meal certified as sustainable

The Antarctic krill fishery is one of the world’s most sustainable
fisheries and, for the second year in a row, has received an “A”
ranking from the Sustainable Fisheries Partnership for having
a biomass that is deemed to be in very good condition. One of
the most regulated fisheries in the world, all catches of krill are
reported to the Commission of the Conservation of Antarctic
Marine Living Resources (CCAMLR), and while other fisheries
have precautionary catch limits set to 10 percent of the biomass,
the total allowable catch of Antarctic krill is set to just one
percent of the biomass.
Together, the whole industry only fish 0.3 percent of the

biomass in subarea 48, located around the Antarctic Peninsula,
the Orkney Islands and South Georgia. This careful management
of the fishery is very stable, as the consensus of 28 nations is
needed before any changes to the regulations can be made.
Aker BioMarine is doing its part to ensure this special resource
remains a sustainable one and is recognised for its eco-harvesting
technology, reducing by-catch to near-zero, being the very first
krill supplier to receive the Marine Stewardship Council (MSC)
certification, and for bringing the entire industry together to work
on sustainability.

Krill meal: An ingredient to promote salmon health

A fundamental salmon study conducted by NOFIMA
investigated the efficiency of substituting an isoprotein (35%) and
isolipid (35%) 30 low FM diet (15%) with Antarctic krill meal
(12%) during three-months with growing finishing 2.3±0.3kg
salmon (quadruplicate sea cages/diet). The body weight increased
from 2.3kg to 3.9kg during the feeding period. The males were
8.8 percent heavier than the females (4.1kg vs. 3.7kg; P <
0.0001), but diets had no effect on final weight, thermal growth
coefficient, feed conversion ratio, or biometric traits, except for
the body shape that was more voluminous for the krill meal group
(higher condition factor).
An interesting observation from the liver microarray analyses
was a 2.4 fold higher expression of cadherin-13 (Cdh13) in the
krill meal (KM) group. Chd13 is associated with circulating
level of the adipocyte-secreted protein adiponectin that has antiinflammatory potential and plays an important role in metabolic
regulation, associated with the fatty liver index in humans.
Upregulation of tight junction proteins (connexin, 1.6 fold)
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indicates improved cell-cell communication of salmon fed krill
supplemented diets, and Willebrords et al. reported involvement
of connexin hemichannels in non-alcoholic steatohepatitis.
Among genes shown to have a role in immune surveillance
of KM was upregulation of ladderlectin (3 genes, 1.5-1.8 fold)
with broad pathogen recognition in rainbow trout. In addition
to the liver, dietary krill meal inclusion appeared to improve gut
health as ectopic epithelial cells and focal calcium deposits were
not observed in KM. The presence of ectopic epithelial cells in
the intestine have been associated with chronic feed-induced
gut inflammation associated with plant-based ingredients.
Focal accumulation of calcium in necrotic tissue (dystrophic
calcification) has previously been observed in intestinal
inflammation in Atlantic salmon.

Krill meal improves fillet quality in salmon finishing
diets

Salmon farming is high-quality food production. Therefore, it
is vital that the fillet quality meets the consumer’s expectations.
Visual appearance is the most important property of foods in
determining their selection for actual consumption, while salmon
with insufficient firmness are downgraded, leading to severe
economic losses to the farming and processing industries. The
present study was conducted during the autumn that is the most
critical period of the year with regard to consumers’ complaints
on pale fillet colour, gaping and soft texture, independent of the
geographic salmon farming region. At the same time, this period
is characterised by being the part of the year when the highest
volume of harvested salmon.
For salmon fillets, a colour intensity corresponding to SalmoFan
colour score of 25 in the posterior standard Norwegian Quality
Cut (NQC) cutlet meets most costumers demands, while lower
scores increase the risk for quality downgrading. Krill meal
significantly improved the overall colour, and all fillets of the
krill meal group had SalmoFan score ≥ 25 while 13 percent of
the FM group had salmon below the general acceptance level
(P = 0.03). Astaxanthin is the most common carotenoid used for

pigmentation of farmed salmon, and the pale colour of salmon
fillets during periods with high growth has been explained
by a negative correlation between feed intake and apparent
digestibility of astaxanthin.
Since the TGC and dietary astaxanthin content were similar
of the FM and krill meal, krill meal seems to stimulate pigment
retention. Dark discoloured spots are major causes to quality
downgrading of farmed salmon fillets. The krill meal group had
eight percent lower prevalence of dark spots, but the difference
was not significant. Improved firmness and integrity (less gaping)
by supplementing salmon finishing diets with krill meal showed
significant correlation.
A range of biochemical and molecular factors support the
view that fillet texture is multifactorial, with complex biological
interactions. Previous studies have documented that collagen
characteristic is a major determinant of salmon fillet firmness.
However, in the present study, lower presence of single α-helix,
lower random coil, and lower disordered structures in krill
meal collagen molecule suggest higher preservation of collagen
native structure in contrast to FM. As previously reported, all
these findings indicate a more preserved native structure and
less aggregated collagen molecule in krill meal than in the FM
group.

Conclusion

The present experiment aimed to fill key gaps in the current
knowledge on how dietary krill meal supplementation affects
the welfare and meat quality of Atlantic salmon. The results
showed that feeding, growing and finishing salmon with diets
supplemented with krill meal improved both welfare and fillet
quality. These results coincided with upregulation of immune
genes, proteins defining muscle properties and genes involved
in cell contacts and adhesion, altered fatty acid metabolism and
fat deposition, and improved gut health. Higher fillet firmness
coincided with more compact and well-organised collagen
architecture and the predominance of native collagen structure.
www.akerbiomarine.com
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Protein in aquafeeds:
A major cost and how to handle it

P

by Pierre Fortin, Aquaculture Nutritionist, Aquanéo, Techna France Nutrition, France

rotein is a major cost in aquafeed as
aquatic animals have high protein
needs compared to terrestrial animals.
Furthermore, fishmeal is very often used
in fish and shrimp diets. Its price increases
faster than other ingredients. Over a 25
years period, fishmeal price increased by
350 percent, while soybean increased only
by 150 percent (Source: Indexmundi).
In this situation, feed producers need to be careful when
using protein sources to fulfil the needs of the animals. Indeed,
protein itself doesn’t mean a lot, it could have a low digestibility
(because of intrinsic composition of an ingredient, or suffer from
processing for eg), it could also be unbalanced. This could result
in lower growth of the animal. This brief article will help you
save some cost on your feed while safeguarding its quality.

The quality of feed relies on the quality of its
ingredients

“Quality inputs lead to quality outputs”, this saying is also true
for feed. If one doesn’t watch what they buy or doesn’t handle it
properly; even fish meal could be of a lower quality than vegetable
ingredients. It depends on the raw material quality, is it processed
fresh, how is it cooked and dried, extracted, protected and finally
stored? These key points are similar for quite a lot of ingredients.
Therefore, analysis can give a good overview of the quality of
ingredients. Specific criteria exist for each raw material.

Some important analysis to ensure the quality of
several ingredients

For example, fishmeal quality could be impacted before
processing if the fish or trimmings are not stored properly; this will
be evaluated by the biogenic amines values which are the result of
degradation of specific amino acids. Processing could also have an
impact on the quality of the product by overcooking; this could be
evaluated by oxidative parameters. Overall quality of the proteins
within fishmeal is often evaluated by pepsin digestibility.
Similar parameters could be analysed on animal meals such
as poultry meal, meat and bone meal. For soybean meal,
different tests exist such as the urease test and anti-trypsic
factors they will analyse if the processed well-cooked protein is
digestible which, if subject to overcooking, may result in lower

digestibility of certain sensitive amino acids such as lysine. Free
lysine could also be an indicator of the quality of DDGS. The
main risk with these products is overcooking which reduces
Figure 1: Protein level by type of feed (%)
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Figure 2: Raw material and their qualitative analysis
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Figure 3: Amino acid content of some raw materials (%)
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is more digestible than wheat gluten feed (20% protein) which is
more digestible than wheat grain. Similar patterns will also occur
in other plant products, or in animal proteins.
Aquanéo, the aquaculture brand of Techna, has been acquiring
this knowledge over several years of experience and integrated
this specific information in its own formulation matrix. In the
Beyond protein: Digestibility and amino acid profile to
end, it will be used to ensure feed quality while formulating at the
fulfil each species needs
Once your raw materials are sourced, analysed and validated, the lowest cost for our customers.
Another aspect to take into consideration is amino acid profile.
second step is to know if they are digestible by the target animals.
This is usually quite stable within vegetable products but can be
Digestibility of protein depends on several factors, but mainly
prone to fluctuations within fishmeal or
depends upon the type of raw material. The
animal proteins depending on the species
amino acid chain, branching with other
Figure 4: Composition and nutritional
and part of the animal being processed
compounds such as carbohydrates, affects
values of the feeds compared in a
seabream trial
(whole, trimmings, feather, blood, meat,
the way fish or shrimp enzymes are able to
Control Economix
bones etc). Amino acid profile analysis
digest the material. As an example, fishmeal
formula
formula
should be performed on these fluctuating
digestibility is affected by ash content: the
Nutritional values
ingredients to adapt the matrix values.
more ash there is, the less digestible it will be
Crude protein (%)
42.5
41.5
In Figure 3, we can see that amino acid
(but this is not the only parameter to take into
profiles are very different according to
Digestible protein (%)
38.5
38.5
consideration).
raw material. For example, using wheat
Within the various vegetable protein
Dig Lys/Dig prot (%)
2.20
2.20
and corn products as protein replacers
sources existing in the world, some are more
Dig Met/Dig prot (%)
5.60
5.60
may create lysine deficiency as their
digestible than others. Some of the more
Dig Energy (MJ)
18.5
18.5
Lysine/Protein ratio is around two percent
readily digestible ones will be soybean, peas
Composition (% of feed)
compared to fishmeal which is usually
and beans, whereas coprah, alfalfa or linseed
Fishmeal
20
18
above six percent total protein. Once
will be among the least digestible ones.
Wheat
17.3
18.5
again, all of this crucial information is
Another parameter to consider is what part of
MCP
0.12
0.35
part of Aquanéo’s formulation matrix and
the initial raw material is in the final product.
Economix
0
0.2
will be used to prepare the feed recipe.
Indeed, when extracting different parts of
Other RM and additives
62.6
63.0
Furthermore, Aquanéo’s lab offers the
a seed, protein digestibility may change.
analysis of amino acid profile of raw
For example, wheat grain or wheat flour,
Price (€/mt)
materials.
which are roughly the whole grain, almost
Formula costs
859.3
846.9
All the above mentioned will provide a
have the same digestibility. However, when
Savings*
12.4
good
overview of the quality of different
considering wheat bran, digestibility will
(*) Savings are context dependent and may vary
raw
materials
available. Now the
be reduced as this part of the grain contains
according to feed formulations and raw material
prices
formulation can fulfil the requirements of
more fibre affecting the overall protein
Source: TECHNA
the targeted animal, not only by adding
quality. Wheat gluten meal (80% protein)
the overall digestibility. Figure 2 provides important analysis in
regard to digestibility factors. To ensure the quality of several
ingredients, it is important to follow the appropriate parameters,
according to importance and risk.
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Figure 5: Final weight comparison between commercial and
plant diets groups treated with Economix
210
205
a
ab

195

ab
b

Source: TECHNA

Weight (g)

200

190

185
180

Commercial diet
Without Economix

Plant diet
With Economix

a certain amount of nitrogen, but also by taking into account the
quality and digestibility of protein, plus its amino acid profile.

Economix: An interesting solution to reduce costs and
improve protein utilisation

As mentioned at the beginning, protein is a major cost for most
feeds for aquaculture, but ways exist to reduce this cost, such
as focussing upon on the overall digestibility of feed. Indeed,
specific additives like Economix, developed by Aquanéo, can
help the animal’s digestive system to increase the digestibility of
protein and, therefore, support the performance of the animal.
Results of a trial done in SPAROS Portugal on seabream
(115g) showed an increase in protein digestibility from 93.8
percent up to 94.3 percent with the use of Economix (See
Figure 4). It also dispayed an important increase in methionine
digestibility from 87.9 percent to 91.7 percent. In the Economix
formula, crude protein level was reduced by one percent, but
keeping the same digestible protein (38.5% in Aquanéo’s
formulation matrix) and same amino acid profile. Composition
of the feeds was very similar, but two percent fishmeal was
replaced from the control formula. Fish meal was replaced
mainly by wheat, monocalcium phosphate and Economix.
The use of this additive allowed a cost reduction of €12.4/
mt on a typical Mediterranean fish feed while improving the
digestibility and keeping the same performances.
Another trial was done on 90g trout with a top coating of
the Economix on a standard commercial feed and a vegetable
feed (no fish meal or oil). Results showed an increased weight
gain and decreased feed conversion ratio (FCR) at the end of
the trial. In addition, results also observed a lower abdominal
fat notation, most likely coming from the fact that protein was
better utilised and less energy was deposited in the viscera
(See Figure 5). In this last case, using Economix could save
on the feeding cost up to €3/mt of fish. (Extra cost - Better
performances = Gain).
Economix reduces the cost of feed while keeping feed quality
and optimum fish performance. The solution could be used with
simple ingredient substitution (-2% Fishmeal => +1% Soybean
+0.8% Cereal + 0.2% Economix) or with a reformulation through
its valorisation matrix.
Shall you require more information on Aquanéo’s support
regarding analysis, formulation or Economix, please contact us
on: pierre_fortin@techna.fr
www.aquaneo-techna.com
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Sustainability
Sustainable aquaculture and functional brewer’s yeast products:
Industry guest lecture at University of Plymouth

Industry guest lecture, 25th Feb 2020

Aquaculture significantly contributes to food and protein supplies
around the globe. Aquaculture production now exceeds capture
fisheries landings as a source of food for human consumption,
accounting for 53 percent of total global fish production (FAO,
2018). Aquaculture already is a relatively sustainable production
system, but more can be done to help underpin the Sustainable
Development Goals adopted by all United Nations Member
States in 2015.
At the University of Plymouth, students on the MSc Sustainable
Aquaculture course are offered an excellent training programme
on the sustainable use of resources for aquaculture production,
aquatic animal health, reduction of environmental impacts and
addressing socio-economic factors.
As part of the programme, a series of industry guest lectures
is delivered by representatives from leading companies and
organisations along the value chain in order to give students
first-hand insights from a commercial perspective. This year’s
initial lecture was given by Dr Holger Kühlwein, Global Key
Account Manager Aquaculture at Leiber GmbH. He presented an
overview of the wide brewer’s yeast product range using different
fractions of the yeast cell, their quality aspects and applications in
aquafeeds and aquatic animal health, and how these products can
contribute to overall sustainable aquaculture.

Industry Scholarship Programme

As part of the extended collaboration and commitment to
sustainable aquaculture Leiber GmbH is also investing in the

Aquaculture Sustainability Industry Scholarship Programme by
providing funding for two of the students. Each of them will be
able to apply and further develop acquired knowledge and lab skills
by being part of the testing of two selected brewer’s yeast products.
Their specific functionalities require scientific evaluation across
various species and their life stages, as well as a constant (re)
adjustment according to scientific developments and changing
requirements in the aquafeed industry as a whole.
“This, in combination with the predicted high annual growth
rates of the aquaculture industry and the consequential increasing
need for a highly-skilled workforce, is the incentive for us
to contribute to the education in and the development of the
aquaculture industry” says Dr Kühlwein.
“This MSc programme, backed by the extensive scientific
experience of the programme leaders and the research group in
the field of functional feed ingredients for aquaculture, offers
great opportunities in that direction.”
For Leiber, sustainability has been the business model for
more than six decades. By-products from breweries, brewers’
yeast and spent grains, are refined into high-quality products for
animal nutrition, food industry and biotechnology. Just through
its business model alone, Leiber is already making a contribution
to sustainability. In addition, economical use of electrical energy
and heat energy, for example, form an integral part of Leiber’s
corporate strategy. With its own biogas plant and two turbines,
Leiber generates around 35 percent of its own electricity and
around 10 percent of its thermal energy needs.
www.leibergmbh.de
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Aquaculture round-up

Student Social
Entrepreneurship
Programme
How the National Aquaculture Centre Ltd
and Aquaculture without Frontiers (AwF)”
can contribute towards the success of
Universiti Malaysia Perlis’ Student Social
Entrepreneurship Programme

U

by Clifford Spencer, Chairman, Aquaculture
without Frontiers

niversiti Malaysia Perlis
(UniMAP) has established an
aquaculture “incubator” using
simple recirculating aquaculture
system (RAS) developed jointly
with a private company. The
incubator is meant for training
students to be aquaculture technoentrepreneurs. It is also a platform
for aquaculture technology related research and development,
and for showcasing sustainable fish production using simple,
affordable, user- and environmental- friendly, and cost-effective
systems. The RAS system was proven ideal for commercial
rearing of jade perch (Scortum barcoo) and tilapia (Oreochromis
niloticus).
In January 2018, 14 undergraduate students from Universiti
Malaysia Perlis (UniMAP) whose parents are in the B40 group (i.e.
the bottom 40% of households with monthly income of less than
RM 3,900.00 per month) were selected to participate in the Student
Social Entrepreneurship Program. Their selection was based
on certain criteria such as parents’ or household income, family
background, as well as their interest and determination to learn
about entrepreneurship, aquaculture systems, fish production and
willingness to devote their free time after class and during holidays
to work at the on-campus incubator fish farm.
As trainees, in between classes, lectures, and laboratory activities,
students have to spend a period of six-to-seven months working
and learning about the principles of RAS, design and assembly, its
standard operating procedures (SOP) and basic fish biology, feed
and nutrition, fish health, behaviour, fish husbandry, entrepreneurial
skills and leadership skills. Among them, they take turns to become
team leader, whose role is to manage or coordinate activities of
members from the first day the fry were introduced into the rearing

Events of 2020 have bought into sharp focus global
health and food security. AwF is responding to these
changes in global outlook in directing its support
appropriately. Many of us are disconnected from our
food supply chain, which is now almost certainly global
in some aspect. As a result of recent events these supply
chains will change and retake into account national,
regional and local self-sufficiency.
Healthy food, in turn, supports a healthy immune
system, which is proving to be important for human
survival in today’s pandemic. Education covering the
food and health of tomorrow’s citizens and workforce
has never been more important for nation states.
One such development is AwF forging a relationship
with Perlis University in Malaysia. This involves
supporting individual students for the entirety of a oneyear course to set them on a path to an aquacultural
future. We have selected the most financially challenged
students for allocating this support, in order to make
real difference to those most in need. Our intent is that
both a career and food security come hand in hand.
AwF is also involved in other educational activity
designed to encourage school leavers to choose a career
in aquaculture and the vital healthy food production
so necessary for future generations. All this in a
circular food production model designed to provide
environmentally designed and pollutant free food.
tanks until they reach targeted market size.
Over the production cycle of six-to-seven months, the
aquapreneurs shall engage in the following activities:
• Rearing jade perch using the RAS
• Assembly and commissioning of the RAS
• Familiarisation and execution of the Standard Operating
Procedure (SOP) of the RAS
• Day-to-day fish husbandry and farm management
• Attracting prospective aquapreneurs among UniMAP students
• Building self-confidence in setting up and running aquaculture
related businesses.
Anticipated net income from the sale of jade perch (i.e., gross
income minus all operational expenses: such as costs of fry, feed,
electricity, water, and other consumables) partly becomes earning
for trainees, and partly as reserves for system maintenance,
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Figure 1: Cost estimates
Item
1

upgrading or acquisition of new system (i.e.
farm expansion).
Return on investment: Return on
investment is approximately within 24-26
months.
Net Profit: Total Sales Value/cycle –
Operational Cost per cycle = Net Profit,
RM150,000.00 – RM65,500.00 = RM84,500
per cycle.
Under a real commercial scale operation,
the five-modular (i.e. 30 rearing tanks)
farm can be operated by only one trained
personnel. After a completion of one cycle,
trainee should be able to see for him/herself
the good profit margin and the relatively
quick return on investment in jade perch
aquaculture using the RAS developed
by UniMAP. We hope their experience
in this programme is a good incentive to
consider venturing into rearing jade perch
using the RAS and attract more students to
participate after the present rearing cycle
is over.

Unit

RM/Unit

Total RM

5 modules

45,000

225,000

1

50,000

50,000

RAS assembly (6 tanks/modules)
Building, electricity and water supply
Total capital cost
2

Sub-total

Capital costs:

275,000

275,000

Operational costs per 7-month cycle:
Jade perch fry

9000 tails

3.00

27,000
31,500

Feed (FCR 1:1.8)

9000kg

3.50

Electricity, water and consumables

7 mths

1.000

Total operational costs for first cycle

7000
65,500

65,500

Total operational costs for second cycle

65,500

65,500

Total operational costs for third cycle

65,500

65,500

Total investment cost for first three cycles

471,500

Figure 2: Estimate income
Item
1

Unit

RM/Unit

Total RM

First cycle

5mt

30,000mt

150,000

Second cycle

5mt

30,000mt

150,000

Third cycle

5mt

30,000mt

150,000

Total sale after 18-20 mths

15mt

Sub-total

Sales of jade perch (6/7 mth cycle):

How can National Aquaculture
Centre Ltd and Aquaculture without Frontiers (AwF)
assist our trainees?

The future of the aquaculture industry we desire must start by
giving the right training to those who want to tackle sustainability
issues, improve and strengthen weaknesses, and gain recognition
for achieving all the standards and quality demanded by modern
society.
The proposed incubator programme with its multi-prone

450,000

450,000

objectives is just a small step which UniMAP can contribute
towards improving the aquaculture backdrop and the quality
of life of Malaysians as pledged in the TN50 (National
Transformation 2050) and the United Nation Sustainable
Development Goals agenda. Let us take these small steps together
and hopefully we will soon be able to tackle bigger challenges in
aquaculture as we move forward.
https://www.aquaculturewithoutfrontiers.org.uk
http://www.nationalaquaculturecentre.com
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Our fish pumps range is expanding!

Pescamotion 40
(Ø8’’ - Ø200mm)
Stainless steel housing

New 2020

Pescamotion 10
(Ø2,5’’ - Ø65mm)

Pescamotion 30
(Ø6’’ - Ø150mm)
Stainless steel housing

Since 1958 Faivre company develops and manufactures
high quality equipments for the aquaculture industry.

Pescavac 50
(Ø8’’ - Ø200mm)
Stainless steel housing

www.faivre.fr

Faivre Sas 7 rue de l’industrie 25110 Baume-Les-Dames France
Email : info@faivre.fr
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Tech update
FISA’s knotless netting

Raschel “knotless” netting is probably the most common type of netting used in aquaculture. This knotless
netting is a low-cost knitting manufactured on Raschel-type machines, thus the origin of the name, and is
characterised by the relatively fast production process. Raschel netting is normally manufactured using nylon,
polyester, polyethylene or multifilament PP.
A big advantage of Raschel netting is the fact that the nature of the knitting leads to lineal ruptures thus
making it much easier to repair. Also, some farmers claim that knotted (twisted or braided) netting can damage
the fish skin when it rubs with the knots. We are not sure how to dimension this potential risk in knotted
netting, but it must be mentioned.
FISA’s vast experience in the fishing, aquaculture, security and sports netting markets together with our one
stop shop as manufacturers of all the types of netting is what allows us to tailor suit the adequate product for
each farm and usage. We currently supply rigged cages to all five continents for usage in offshore, inshore
and lakes and will be glad to recommend the most adequate products for any existing or future development
projects.

www.fisa.com.pe
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Figure 1: Poor
appetite with
microcystis
breakout

Split pond
recirculation
aquaculture

A successful case of split pond recirculation aquaculture system
(SP-RAS) for snakehead fish farming in Andhra Pradesh of India
The air-breathing snakehead fish (Channa striata) commonly called stripped murrel in India, is
one of the most popular freshwater fishes. Live snakehead fish fetches a stable high price between
INR 400-500/kg (US $6-8/kg) in different retail markets. Murrel was officially declared as the
“state fish” for Telangana in 2016, which focused upon the promotion of murrel farming and
conserving the indigenous aquatic diversity in the water bodies of Telangana.

by Zhang
Taoping, Dai
Jielin, Narasimha
Rao Tatavarthy,
Kalavapudi
Rambabu, Dong
Qiufen, Guangzhou
Nutriera
Biotechnology Co
Ltd, China

Figure 2: High nitrite content
of the water

Considering the need to bring more high value species into aquaculture in India, Uno Feeds, one of India’s
largest extruded fish feed manufacturers, has entered into a strategic co-operation with Nutriera Group, the
biggest integrated aquafeed technology solution provider, to bring the technology for domestication and grow
out of snakehead fish in India. Since 2015, Uno Feeds has set up a dedicated hatchery and research facility
for breeding snakehead in Bhimavaram, Andhra Pradesh with the assistance of the Nutriera team.
From 2016 to 2019, the commercial scale artificial breeding of snakehead fish was successfully
carried out at this facility and the fry was gradually weaned to take specially formulated extruded
snakehead feed. The grow-out phase of these weaned seeds was also carried out in several farming
areas in West Godavari, East Godavari and Krishna District, widely spread over 100 acres with a
100 percent planned increase in farmed area annually. Throughout the past five years, snakehead fish
intensive farming at Uno Feeds has also encountered some farm-end difficulties, such as limited fresh
water resources, microcystis bloom, extreme high temperature and severe fish diseases like water
moulds and Epizootic Ulcerative Syndrome outbreak during the winter season.
Snakehead fish is a typical carnivorous fish with high level feed nutrition requirements. As the result
of the unavailability of the natural water resources for water exchange, the continuous feeding and fish
feces bring about worsening water quality, and then microcystis proliferation occurs during farming
Graph 1: Periodic growth and FCR diagaram of
snakehead fish
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Figure 3: Schematic diagram of substance circulation in
SP-RAS of C. striata & IM

Table 1: Comparison of snakehead fish and IMC farming in Andhra
Pradesh of India
Items

Snakehead fish

Stocking size (g/pcs)
Stocking density (pcs/ha)

100-200

30,000-50,000

5000-7500

700-1000

Rohu: 1000-1200,
Catla: 2000-2500

Harvest size (g/pcs)
Culture-cycle (month)
Unit production (Mt/ha)
Pond size (ha)
Feed type and nutrition

Indian Major Carps

10-20

6-8

6-8

25-40

7-10

0.5-1.2

10-20

100% floating
feed, 42-44% CP

80% mash (DOB),
16-18%CP, 20%
floating feed, 2832% CP

Farm gate price (AP, INR/kg)

380-450

95-115

Water preference

Fresh and clean

Fertilised

Water management

Farm care
products, water
exchange

Application of
fertilizer, adding
water when available

Many

Few

0-3

0-5

Microcystis outbreak
Water salinity (ppt)

Figure 4: Schematic diagram of water circulation in SP-RAS of C.
striata and IMC

under the conditions of higher temperature. Fish liver was
also noted to be especially vulnerable after encountering with
microcystin breakout, which became yellowed and fragile.

Indian Major Carps (IMC)

India is the second largest aquaculture producer in the world
after China, and India constitutes about five percent of global fish

production. Indian major carps (IMC) catla (Catla catla), rohu
(Labeo rohita) and mrigal (Cirrhinus mrigala), the mainstay of
freshwater aquaculture species, enjoy a prime position in the
Indian aquaculture scenario with a most classical polyculture
system and contribute around 80 percent of the total freshwater
aquaculture production in India.
Rohu is the most important component of the IMC polyculture

Clearly - Healthier Harvests!
For four decades, Aqua Ultraviolet has been the
premier manufacturer of ultraviolet sterilizers and
bio-mechanical filtration.

CLASSIC UV STERILIZERS

SL STAINLESS STEEL
STERILIZERS

VIPER SL STERILIZERS

ULTIMA II FILTERS

Call today or visit us online to learn
how AquaUV can grow your application.

US: (951) 296-3480 | AquaUV.com
@AquaUV

@aquauv
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Table 2: Water quality parameters in the ponds of snakehead fish and IMC
Items
Date

Snakehead fishpond
Temp (°C)

pH

Ammonia
(ppm)

Indian major carp ponds
Nitrite
(ppm)

Salinity(‰)

Temp (°C)

pH

Ammonia
(ppm)

Nitrite
(ppm)

Salinity(‰)

31st Jan 19

29

7.6

0.4

0.20

2.0

30

7.6

0

0

4.5

1st Mar 19

32

8.2

0.6

0.30

2.5

31

7.8

0.2

0.05

4.0

10th Apr 19

34

8.4

0.4

0.15

3.5

33

7.6

0.1

0.05

4.0

5th May 19

34

8.6

0.4

0.05

4.0

34

8.2

0.1

0.05

4.5

6th June 19

33

8.4

0.4

0.05

3.0

33

8.0

0.3

0

4.0

12th July 19

32

8.2

0.2

0.10

3.0

32

8.0

0.2

0

3.5

15th Aug 19

32

8.0

0.2

0.10

2.0

31

7.8

0.1

0

3.5

16th Sept 19

32

8.0

0.2

0.05

2.0

31

8.0

0

0

4.0

Figure 5: SP-RAS running of C. striata and IMC ponds

Table 3: Harvest data of snakehead and IMC
Items
Pond area (ha)
Stocking density (pcs/ha)
Stocking date
Stocking size (g/pcs)

0.6

14

43,333

5500 (Rohu/
Catla=10/1)

3rd Jan 19

28th Oct 18

40

150
20th June 19

Harvest size (ABW/g)

845

Rohu: 1200, Catla:
2500

Total production (kg)

20,930

82,285

95.3

93.8

30,350 (Uno
snakehead fish feed)

101,000 (Uno 432)

FCR

1.45

1.22

Unit production cost (Rs/kg)

182

88

3,809,260

7,241, 080

Final survival (%)
Feed usage (kg)

Total production cost (Rs)
Farm gate price (Rs/kg)

350

116

Total output value (Rs)

7,325,500

9,545,060

Total margin (Rs)

3,516,240

2,303,980

92.31

31.82

Return on investment (%)

system, as it has been reported as both a plankton feeder in adults
and zooplankton feeder in fry and fingerlings. Rohu also is a
periphyton feeder in substrate base systems (Sandip Majumder,
2016). It has also been reported by Rahman (2008) that, under
culture conditions when rohu was fed with formulated feeds,
they shifted their natural food preference from phytoplankton to
zooplankton.
Monjurul Islam (2014) suggested that rohu fingerlings could
be reared in coastal water with salinity of up to six percent with
a 100 percent survival rate and up to four percent salinity with
a similar growth rate as with freshwater. Catla is the second
most important species after rohu, used as the surface feeder
component in IMC culture systems, as a surface and midwater
feeder. Adults mainly feed on zooplankton using large gill rakers,
as well as a considerable share of algal and plant material.
Mrigal, a bottom detritus and plankton eater, forms an important
component of polyculture systems with other species of major
carps in India. Mrigal has also been introduced to China, whose
fingerlings play an important role acting as the live forage fish
for the commercial farming of Mandarin fish (Siniperca chuatsi)
before the practice of commercial feeds.
As the result of the special biology and feeding habits
mentioned above and more than 30 years of farming history, bag

IMC

26th Sept 19

Harvest date

Figure 6: SP-RAS running of C. striata and IMC ponds

Snakehead fishpond

feeding (mash feed) is still the dominant feeding model for the
IMC polyculture system which comprises of around 85 percent
rohu, 10 percent catla and five percent mrigal. De-oiled rice
bran (DOB) is used as the principal feed ingredient, followed by
groundnut cake and cottonseed cake etc.

Split Pond Recirculation Aquaculture Systems (SPRAS)

From the above discussion, we can figure out that the water
from ponds of snakehead fish and IMC might be complimentary
for each other’s farming performance, these methods also can
make the best use of available water resources. Considering fish
biology such as feeding habits, nutrition requirements, oxygen
tolerances, growth rates and economic values of the two species
(snakehead fish and rohu), we cannot stock the two species in a
same pond as a form of polyculture.
Based on the comparative analysis of snakehead fish and IMC,
a farming concept that has combined snakehead fish and IMC
farming, is Split Pond Recirculation Aquaculture Systems. After
some searching and analysis, we selected some fishponds located
in Machilipatnam, Andhra Pradesh as the demonstration area to
carry out the recirculating aquaculture trials.
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Figure 7: Reduced microcystis water

Figure 8: Low nitrite content of the water

SP-RAS design

In the Split Pond Recirculation Aquaculture System, the
eutrophied water was pumped from a 0.6ha snakehead fish pond
into a 14ha IMC pond at the downwind. Meanwhile, the water
from the IMC pond automatically flowed into the snakehead
fishpond at upwind through the underground PVC pipe. The
water exchange frequency was lower in the first stocking month,
changed two-to-three times a week with 30 percent exchange
rate, followed by one-to-twice per day, depending upon the
water quality status and fish conditions in the mid-to-late crop.
In addition, various health products were used to optimise fish
health regularly. Figures 3 and 4 provide some more information
regarding this circulation system.

Performance of SP-RAS

A 5HP engine was used as the water flow driver. It was installed
at the downwind corner of the snakehead fishpond and could
pump the water from the snakehead fishpond into the rohu pond.

Meanwhile the rohu pond water can flow into the snakehead
fishpond to achieve the recirculation purposes through the
underground PVC tube.
After one month of implementing this water circulation system,
the water quality of the snakehead fishpond was much better
than before. As evidence of this, the microcystis density was
diluted distinctly more. Furthermore, the bottom black sludge
thickness was reduced from 30cm to 20cm within one month of
implementation of the system. Fish appetite also returned to their
normal voracious status after their liver conditions recovered
to normal with the help of functional health care products
LiverGuard and AyurGuard (mixing with feed 0.5-1% dosage,
supplied twice a week).
Water quality parameters varied between the two ponds when
running the SP-RAS (as shown in Table 2). It was found that
IMC pond water quality was better than snakehead fishponds
consistently through this trial.
Snakehead fish growth performance and feed conversion ratio

CLEAN FEED.
CLEAN WATER.
Wenger Extrusion Solutions for RAS Feed Production
Wenger innovative extrusion solutions deliver clean, durable, nutritional
feeds specifically designed for the most efficient RAS operations. Feeds
produced on Wenger systems maintain their integrity better and longer,
for clean and clear water. So you feed the fish, not the filter.
Learn more about the Wenger RAS advantage.
Email us at aquafeed@wenger.com today.

PHONE: 785.284.2133 | EMAIL: AQUAFEED@WENGER.COM | WENGER.COM
USA

|

BELGIUM

|

TAIWAN

|

BRASIL

|

CHINA

FISH FARMING TECHNOLOGY
(FCR) is shown in the Graph 1. Before running SP-RAS, the culture
environment was deteriorated with microcystis bloom resulting in
fish with sub-healthy conditions. This led to poor feed utilization
levels. After running the recirculation system, accompanied
with proper health control solutions, after one month, fish health
conditions and feed utilisation were improved significantly.

Figure 9: Probiotics
AyurGuard and
LiverGuard

3. The prospect of SP-RAS

Based on the successful practice, one can easily come to a
conclusion that the SP-RAS can improve the farming performance
of IMC and snakehead. It can also reduce the water usage and
assist in the implementation of zero waste-water discharge. This
form of polyculture helps to develop global aquaculture with a
minimised environmental footprint as it is an environment-friendly
farming practice which also can be used for other species such as
Penaeus vannamei and IMC, Asian seabass and IMC, for example.
The China-ASEAN Fisheries Resources Conservation and
Exploitation Fund is supporting more researches on novel
farming practices with suitable stocking density and environment
influence, as well as application of farm care product and
functional feeds for SP-RAS.
Zhang Taoping, Dai Jielin and Dong Qiufen are experts in
aqua nutrition and aquaculture from Guangdong Nutriera Group
of China, which mainly delivers whole practical solutions for
aqua feed mills to help them produce high quality aquafeed and
create more value for the farmers. Narasimha Rao Tatavarthy is
the Managing Director of Uno Feeds Group respectively, India.
Email: qiufendong@gmail.com.

Figure 10: Marketable size of snakehead fish
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High throughput screening
Solutions for nitrofurans and Chloramphenicol in shrimp samples
by Swapna Gone, PhD, Clay Knight, PerkinElmer, Inc, USA
Nitrofurans and phenicols are a class of broad-spectrum
antibiotics that are widely used to kill or slow down the
growth of bacteria in the aquaculture industry. The use of
nitrofurans and their metabolites has been banned by several
countries and organisations within the European Union, USA
and China, due to their harmful side effects to human health.
Nitrofurans have been defined as Class A prohibited drugs
in many countries, and a Minimum Required Performance
Limit (MRPL) of 1.0µg/kg has been set for food, animal and
aquaculture products. The US Food and Drug Administration
(FDA) has set a zero tolerance level for the use of
Chloramphenicol in animals as a result of its potential side
effects in humans, eg, hematological abnormalities, aplastic
anemia etc., which are known to be caused in humans exposed
to it upon ingestion of food products that contain residues of the
drug.
In previous studies, nitrofurans were shown to transform
rapidly to metabolites which readily bind to protein tissues. The
bound metabolites are very stable and are used as an indicator of
nitrofuran residues in various food, animal and aquatic products.
The most widely used nitrofurans and their metabolites are
furazolidone as 3-amino-2-oxazolidinone (AOZ), nitrofurazone
as semicarbazide (SEM), furaltadone as 3-amino-5morpholinomethyl-2-oxazolidinone (AMOZ) and nitrofurantoin
as 1-aminohydantoin (AHD).
In developing countries, the use of a veterinary drugs is
prevalent in intensive marine shrimp farming to achieve
sustainable production. Rejections of consignments by the
importing countries have been recurrent in recent years due to
detection of these banned antibiotics. The increasingly complex
requirements for food safety assurance and traceability set by
major export markets mandates screening for drug residues in the
aquaculture industry.
ELISA assays are widely used for the detection of nitrofuran
metabolites and chloramphenicol for regulatory conformance

owing to the high sensitivity, selectivity and ease of use of the
method. In the following study, we demonstrate the accuracy
and precision (CCβ validation study) of the simultaneous fivein-one sample extraction method by manual ELISA and DS2
automation methods. Sensitivity of the assay kits (LOD) was also
demonstrated using manual and DS2 method. Finally, sample
variability testing was performed to characterise the effects of
matrix from various shrimp sources.

Experimental

Materials and methods: The five-in-one sample extraction
method was performed using organic extraction reagents along
with the reagents supplied from MaxSignal HTS ELISA Kits
(AOZ, AMOZ, AHD, SEM and CAP). A special procedure
was used to extract all five analytes from single shrimp sample.
The extracts were then used along with enzyme immunoassay
components from the MaxSignal® HTS ELISA Kits to determine
the concentration of all four nitrofurans and CAP.
DS2 Automated Laboratory ELISA from Dynex Technologies,
a two-plate automation platform with automatic data reduction
capabilities was used for analysis of samples.
Shrimp samples (Vannemei species) and gulf coast varieties
were sourced from local markets and screened prior by LCMSMS methods for endogenous contamination. Metabolite spikes
Table 1. Results from the LOD determinations
Analyte

Manual
method (ppb)

RSD (%)

(n=10)

DS2 method
(ppb)

RSD (%)

(n=10)

AOZ

0.053

9.1

0.043

8.1

AMOZ

0023

13.1

0.016

12.5

SEM

0.07

12.5

0.091

10.9

AHD

0.078

22.8

0.079

11.7

CAP

0.1

9.8

0.091

10.4
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and derivatised standards were sourced from SIGMA and are
VETRENAL grade.

Table 2: Accuracy and precision results
CAP

Manual method

DS2 method

Target

92-148%

91-154%

60-140%

122%

117%

Lowest spike

0.458ppb

0.454ppb

Highest blank

0.059ppb

0.042ppb

Recovery
Mean

RSD % (Spike)

No overlap

14%

16%

<25%

Manual method

DS2 method

Target

61-85%

63-106%

60-140%

75%

84%

Lowest spike

0.305ppb

0.314ppb

Highest blank

0.018ppb

0.014ppb

CAP
Recovery
Mean

RSD % (Spike)
CAP
Recovery

16%

<25%

Manual method

DS2 method

Target

58-125%

61-152%

60-140%

81%

86%

Lowest spike

0.285ppb

0.303ppb

Highest blank

0.084ppb

0.124ppb

RSD % (Spike)
CAP

21%

24%

<25%

DS2 method

Target

59-89%

56-101%

60-140%

Mean

69%

67%

Lowest spike

0.296ppb

0.284ppb

Highest blank

0.101ppb

0.07ppb

RSD % (Spike)
Recovery

No overlap

Manual method

Recovery

CAP

No overlap

14%

Mean

No overlap

15%

16%

<25%

Manual method

DS2 method

Target

66-128%

67-125%

60-140%

Mean

89%

94%

Lowest spike

0.197ppb

0.201ppb

Highest blank

0.125ppb

0.124ppb

22%

16%

RSD % (Spike)

Results and discussion

No overlap
<25%

Table 3. Correlation between manual ELISA and DS2 methods
Analyte

Variation (%)

Target

AOZ

4.26

<20%

AMOZ

10.98

<20%

SEM

4.50

<20%

AHD

0.16

<20%

CAP

5.96

<20%

Table 4. The results of sample variability testing

Average spike
(PPB)

Analyte

Vannamei
shrimp (Farm
raised)

Gulf shrimp
(Wild caught)

Delta (%)

AOZ

0.609

0.552

5.7

AMOZ

0.363

0.308

5.2

AHD

0.321

0.309

1.2

SEM

0.410

0.408

1.7

CAP

0.266

0.210

5.6

Average blank
(PPB)

AOZ

0.030

0.023

0.71

AMOZ

0.015

0.025

1.01

AHD

0.064

0.064

3.2

SEM

0.057

0.077

2.3

CAP

0.082

0.084

1.7

Sensitivity (LOD): LOD was established using blank sample
matrices. A mean of ten replicates of blank samples were used
for the LOD measurement. The LOD of a method is defined as
the lowest concentration that can be reliably measured. The LOD
is defined as the mean+3*StDev reported for the negative/blank
samples. The results of LOD studies using the manual ELISA and
DS2 methods are represented in Table 1.
It was observed that the five-in-one method slightly elevates
the background in CAP samples. This was an artifact created due
to the higher dilution factor (2) compared to the previous single
analyte extraction method in CAP (0.5). This will not be a risk
to customers with respect to exporting since the reported LOD is
still under the regulatory limit for CAP (0.3 ppb).
Accuracy and precision: CCβ validation was performed for
demonstrating the accuracy and precision of MaxSignal® HTS
ELISA Kits in the following manner:
a) 20 sample replicates of blank and spike at half the MRL for
nitrofurans (0.5 ppb) and 0.15 ppb for Cap were processed
following the five-in-one extraction method
b) Sample extracts were used for ELISA assays by manual and
DS2 automation methods
c) Sample recoveries were checked for accuracy (60-140%
recovery range)
d) 95 percent confidence limit (19 out of 20 samples) was used
for precision measurements or the samples are checked for
overlap between the lowest spike recovery and highest blank
value.
The results from CCβ validations are summarised in Table 2.
The results demonstrated good accuracy and precision for the
five-in-one method by both manual and the DS2 method. There
was no overlap between the lowest spike and highest blank
samples indicating a successful CCβ.

Sample variability/matrix interference

Two matrix types: gulf coast (wild caught in USA) and
Litopenaeus vannamei (commercially farmed in India and APAC
regions) were used for testing to check for matrix variability
and interference. Five replicates of shrimp samples from the
two sources were processed and sample extraction was done
following the five-in-one method. The sample extracts were
analysed by DS2 automation method.
The results showed no significant difference (<10%) between
the two sources of shrimp samples proving that there is no effect
of matrix on the method. The results are summarised in Table 4.

Conclusion

Materials and methods: MaxSignal HTS Nitrofurans and
Chloramphenicol ELISA Kits assays are designed and developed
specifically for the aquaculture industry, delivering a simple,
simultaneous, five-in-one sample preparation method for AOZ,
AMOZ, SEM and AHD nitrofurans as well as Chloramphenicol.
This speeds testing and reduces cross-contamination risks while
requiring less reagents and hands-on technician time.
When used with the DS2 Automated Laboratory ELISA,
analysis is then automated and provides highly accurate and
consistent results that enable faster, more informed decisions for
incoming seafood lots. Finally, the integrated bar-code scanner
provides excellent sample traceability and data can be easily
linked to LIMS for seamless results recording and sharing.
www.perkinelmer.com
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Innovations this month
July 2020
In this issue of International Aquafeed we
highlight the latest innovations that can
optimise your farming operations. We take
a look at pellet detection software, ROVs
and a completely fish raising system.

Blueye Pro ROV
The Blueye Pro is the ultimate tool for
professionals in the aquaculture industry. This
solution by Norwegian-based Blueye ensures
quick and user-friendly inspection of all
assets below the surface. The solution is selfserviceable with a two-hour battery life and a
depth meter of up to 305m.
Users can tilt the camera up and down for more effective inspections
and 3300 lumen lights allow users to dive in the dark with ease. 90
CRI LEDs ensure excellent colour rendition. The Blueye Pro is less than
9kg so can be easily operated by one person whilst the automatic
heading and depth ensures for a great underwater experience even
in rough conditions.
www.blueyerobotics.com

Aller Aqua Fry Feeds
The right start for a stronger immune system
and fast growth. High survival, fast growth and
healthy larvae and fry can only be achieved
under optimum conditions. Delivery of the best
feed for larvae and fry is crucial for hatcheries.
Aller Aqua provides tailored feeds without
compromising raw materials, nutrient
composition and production technology. The fry feeds are naturally
enhanced to promote the development of the digestive system
and accessory organs to facilitate feed digestion and nutrient
uptake. Nucleotides, glucans and ingredients with microbial
balancing properties ensure health and development of the fastgrowing larvae and fry.
www.aller-aqua.com

Do you have a product that you would like to see in our pages?
Send products for consideration to
rebeccas@perendale.co.uk

The Mini Fish Farm™
The Mini Fish Farm™ is a complete fish raising
system. It includes a quiet, oilless air pump, a stateof-the-art clarifier, a biological filter employing
moving bed technology, a 5’4” diameter x 35”
height polyethylene tank with a viewing window,
an operational manual and a video that gives
step-by-step set-up instructions and maintenance
procedures. The entire system contains only 400 gallons of water,
making heating, water changes and overall size and weight minimal.
All electrical components
are UL-approved and power
consumption is a mere 60
watts.
Maintenance takes less than
ten minutes per day and only
two five-gallon pails of water
need to be emptied and
replaced. The entire system
fits in a 6’ x 8’ area and can fit
through a 36” door. Extremely
safe, there is no electricity in
the water, and the system is
virtually leakproof.
www.pentairaes.com

SeaFeed Pellet Detection
SeaFeed Pellet Detection has been
fundamentally designed to automatically
and intelligently control the SeaFeed Feeding
System.  The Gael Force team have configured
next edge detection algorithms within the pellet
detection software which can then intelligently
pinpoint feed pellets.
To ensure complete clarity in the detection of pellets the image is
digitally enhanced to overcome some of the light-filtering effects
of the seawater. During detection in manual mode, if the number
of pellets detected is higher than the operator configurable
“threshold” then the alert system is engaged, and the pen screen is
displayed with an orange outline border to visually indicate to the
user that the threshold is being surpassed.
If no action is taken and the number of pellets detected is still
over the threshold then the system changes the screen border to
red. An audio alarm can be configured to draw the operator’s
attention when both orange and red indications are triggered.
www.gaelforceaquaculture.com
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HOWCASE

STRONG ENOUGH
TO FACE EVERYTHING!

Liptosa’s Naturcolin
Choline is an essential micronutrient that participates in
the synthesis of some fundamental components of cell
membranes as well as in the transfer of methyl groups
for the production of biological substances of the
utmost importance, such as creatine and adrenaline.
Choline chloride is available in two formats: liquid
and powder. Naturcolin is the natural choline source
proposed by Liptosa to its clients. Taking the form of a powder, it is
characterised by its high bioavailability and the synergy of its herbal
components, avoiding the inconveniences and difficulties of including
liquid choline chloride in the feed
producing process.
Naturcolin shows remarkable
zootechnical production
improvements, both in
monogastric and aquaculture
species, that justify its inclusion,
providing good profitability of use.
www.liptosa.com

Milanese’s Fish Monitor
Fish Monitor is a custom-developed system that
can control biometric variables and manage
safety devices of all the fish farm through electronic
controllers; further it can log all the collected data
showing real-time status of fish farm and history trend
of observed variables. The system starts from a base
and then is developed standing to the requirements of
the customer and the fish farm structure.
The system can notice the user about alarms in several ways like
alarm lamps, SMS, e-mail alerts or phone calls, so that a ready action
can be done when oxigenators and grilles are not enough to restore
optimal conditions. Further it can be provided access from external
devices, so that a user can connect through a smartphone or
remote pc and manage the plant as he was on site.
www.milaneseitalia.com

Leiber® Beta-S –
β-glucans for:
Improvement of the cellular &
humoral defence mechanisms
YSI EMM150 Inshore Buoy
The YSI Systems EMM150 buoy is designed
for quick deployment and is lightweight and
compact for a secure monitoring solution to
collect data in waters that were previously out
of reach. The system can be lifted into place
by two people and
installed without divers—
reducing deployment and maintenance costs
and allowing for complete serviceability from a
small boat or watercraft. The EMM150 supports
various sensors to fit your site monitoring needs,
such as a YSI EXO2 Sonde positioned inside the
sonde tube. Multiple data delivery systems are
also available to collect real-time data from
any YSI sonde.
The solution can monitor in real-time and utilise
uer-defined alerts to notify of changes as
they occur. The data is sent to a base station
computer via cellular or radio; while the webenabled option posts data directly to a public
or private website.
www.ysi.com

Support of immunological
competence in larval &
juvenile stages
Improvement of feed conversion

leibergmbh.de
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TIGER PRAWN

EXPERT TOPIC

Giant tiger prawn

by Rebecca
Sherratt, Features
Editor, International
Aquafeed

The Giant tiger
prawn (Penaeus
monodon) is
a prominent
crustacean within
the aquaculture
industry, farmed
in large numbers
that are second
only to the Whiteleg
shrimp (Litopenaeus
vannamei).

O

ne reason for the Giant tiger prawn’s widespread popularity is their
adaptability and ease of farming. This particular shrimp can flourish in
a wide range of salinities between 3-35ppt, although their optimal levels
are between 15-25ppt and temperatures of between 28-33°C. Giant tiger
prawns can be found across the globe, ranging from Southeastern Asia, the
Pacific Ocean, Northern Australia and the Arabian Peninsula.
Giant tiger prawns can be distinguished by their dark colouring. Their
carapace and abdomen, banded with black and white, contrast the red, light
blue or brown hue of their bodies. Giant tiger prawns can exceed sizes of
330mm and 33kg in weight, females typically exceeding males in size.
Giant tiger prawns feed upon small crustaceans, molluscs and polychaete worms. Many wild
subspecies of tiger prawns are nocturnal, emerging from the substrate under cover of darkness to search
for food or to mate. Larvae will hatch offshore, before entering estuaries and swamps that serve as
nursery grounds. Juvenile Giant tiger prawn will move into deeper waters upon maturation.
Commercial farming of Giant tiger prawns began in the late 1980s and has seen a gradual increase with
only slight fluctuations in farming numbers throughout the years. In 1990, 289,799 tonnes (t) of Giant
tiger prawns were farmed for aquaculture globally, which increased to 630,984t in 2000 and 701,081t in
2016.

Optimal feeding solutions

In order for farmers to achieve optimal yield in their harvests, much research has been conducted to
discover nutrients that best promote shrimp growth. Giant tiger prawns are typically farmed in ponds,
wherein their natural diet of copepods and polychaetes can be supplemented with pelleted feeds to
achieve a nutritionally balanced diet. In a study conducted by Tacon in 2002, an estimated 75-80 percent
of all farmed shrimp are fed with industrially compounded aquafeeds.
The most efficient feed for Giant tiger prawns must be rich in 10 essential amino acids; methionine,
histidine, tryptophan, isoleucine, arginine, valine, threonine, lysine and phenylalanine. Of these ten,
methionine, arginine and lysine can prove expensive to make readily available, which is where cystine
can prove useful as an alternative to methionine and tyrosine as a partial substitute for phenylalanine.
Fatty acids are also vital for the growth of Giant tiger prawns. Four specific fatty acids are deemed
vital for the species; docosahexaenoic, linolenic, eicosapentaenoic and linoleic acids. In a 1976 study by
Guary et al, it was demonstrated that Giant tiger prawns will exhibit improved growth rates when fed
lipids from marine sources, rather than from vegetable oil. Other fatty acids such as arachidonic acid
do not necessarily promote optimised growth, but have been deemed advantageous in ensuring proper
maturation.
Soybeans have become a popular ingredient within shrimp feed as a source of phospholipids. Lecithin
has been proven to be an effective growth-promoter in shrimp, which soybeans provide in abundance as
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well as also providing inositol and choline into their diets.
The most expensive ingredient in shrimp feed is, in most cases,
cholesterol. As shrimp cannot synthesise sterols, they are an
essential ingredient in their diets. A 2004 study by Castille etc
al suggested that shrimp dietary requirements for cholesterol is
a minimum of 0.15 percent. In order for shrimp feed to retain
optimal water stability and binding capacity, pellets should aim to
contain no more than four percent crude fibre.

Preparation for rearing

In hatcheries, small indoor concrete tanks are used for larval
rearing. Nauplii are stocked at around 100,000-per-tonne and
cultured up to the late mysis stage. At this point, they are then
transferred to new talks and cultured up to post larvae (PL) 1215. At this point, formulated feeds can be added to complement
existing diets. Upon maturation the shrimp enter intensive, semiintensive or extensive ponds.
Ensuring rearing ponds are in optimal condition is key to good
shrimp farming. Pond preparation must be carried out regularly in
order to enhance shrimp health and ensure a bountiful harvest.
A 2006 study by Suresh, Aceituno and Oliva noted the
following as vital steps in pond preparation when farming Giant
tiger prawns:
• Ensure the availability of natural food organisms in the water
• Oxidise organic wastes and inorganic compounds that
accumulate at pond bottoms
• Eliminate pathogens and predators that may be present from
the previous culture cycle
• Optimise the alkalinity of the water and pH of the soil
• Remove or redistribute sediment as necessary
• Between each culture cycle, ponds should be dried for 7-14
Anuncio ICC - HLY - Tilapias - EN - 19x13.2cm.pdf 1 11/01/2019 14:53:10

TIGER PRAWN

days. Oxidation of black sludge will be evident as the sediment
shifts from black to brown. In areas where the pond cannot be
adequately dried, chlorine compounds can be used to ensure
disinfection. Tilling (pulverising the soil to expose wastes to
both sunlight and air) and liming (the regulation of soil pH)
will also be carried out at this stage.
Pond filling and fertilisation take place simultaneously. In this
process, mesh filters are used to eliminate pathogens. Chlorine
is applied at concentrations of between 3-30mg/litre to eliminate
Vibrio spp. Following this, a paddle wheel will oxygenate the
water and the pond is left to settle for an average of five days.
Fertilisers will be used to achieve plentiful levels of phyto- and
zooplankton to supplement PL diets.
Extensive farming, commonly carried out in India, Bangladesh,
Indonesia and the Philippines, is carried out in areas where water
pumping is unnecessary due to the natural tidal flow. Shrimp are
harvested after a minimum of six months. This farming technique
is gradually being substituted with semi-intensive farming in
order to improve yield.
Semi-intensive giant tiger prawn farming takes place in ponds
of between one-to-five hectares (ha) at the rate of 5-20PL/m2.
Water exchange is again conducted through the tidal flow and
supported occasionally by pumping. Production yield ranges
between 500-4000kg/ha/year.
The most popular method of shrimp farming is intensive
farming, which occurs in non-tidal areas such as Thailand and
Malaysia. Smaller ponds (ranging between 0.1-1.0ha) stock at
between 20-60PL/m2. PL are fed four-to-five times a day and
the final feed conversion rate (FCR) is between 1.2:1 and 2.0:1.
A standard yield from intensive shrimp farming ranges between
4000-15,000kg/ha/year.

THE BIONIC PREBIOTIC
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In a study conducted at Cairo University *,
Hilyses®
demonstrated
its
efficiency
on
zootechnical indexes, showing a drastic reduction of
the mortality rate of Nile tilapia (O. nicoticus)
challenged with Aeromonas hydrophila.

TILAPIA MORTALITY RATE
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Hilyses guaranteed
®

100%
survival
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proven
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* Fish Diseases and Management, Faculty of Veterinary Medicine, Cairo University, Egypt, 2017

For more information: +55 11 3093-0747 | isabela@iccbrazil.com.br | www.iccbrazil.com
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Status updates for industry events amidst global effects of COVID-19
Many of us hadn’t heard of COVID-19 a couple of months ago, but this virus has now spread to 149 countries (at time of printing)
and territories around the world, meaning that this is now a challenge for all of humanity to overcome.
Whether you are involved with feed or food, aquaculture or agriculture, we all play a crucial part in providing good nutrition to
the world, arguably the most key element to keeping people healthy – which is said to be the best defence against this virus.
Exhibitions, conferences, and workshops are a very effective way of transferring information and building networks to better our
industries. The infectious nature of COVID-19 has meant that many event organisers around the world have had to either cancel,
postpone to a later date or shift their show from a physical space to a digital one.
None of the event organisers have made these decisions lightly, with great consideration being given to the current COVID-19
situation in their respective event locations. Whether directly or indirectly, everyone benefits in some way from exhibitions,
conferences, and workshops taking place.
We at Perendale Publishers Ltd thought it would be appropriate to give an update on each of the events we are involved with,
while many still intend to run during their original dates, 24 events have been either cancelled, postponed to a later date, or
shifted to digital.
2020

July
8-9
☑
Aqua Feed Extrusion Conference
Online event
aqfeed.info/e/861
20-24
AFIA PISC Webinar Series
Online event
www.afia.org/events/pisc-2020/
Indo Livestock 2020
Jakarta, Indonesia
www.indolivestock.com
POSTPONED TO 23-25TH JUNE 2021

2020

August
18-21
Nor-Fishing 2020
Online event
www.nor-fishing.no

☑

30-2
Aquaculture Canada and North
America 2020
St Johns, Newfoundland, Canada
www.was.org
POSTPONED TO 29 August – 2
September 2021

☑

2020

19-2
☑
Aquaculture Europe 2020
Cork, Ireland
www.aquaeas.eu
POSTPONED TO 12-15TH APRIL 2021
2020

October
21-24
☑
Aquasur 2020
Puerto Montt, Chile
www.aqua-sur.cl
POSTPONED TO 3-5 MARCH 2021

☑ See The International Aquafeed team at this event
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November
17-20
Eurotier 2020
Hanover, Germany
www.eurotier.com
POSTPONED TO 9-12TH FEBRUARY 2021
28-1
Aquaculture Africa 2020
Alexandria, Egypt
www.was.org
16-17
RASTECH 2020
Hilton Head Island, South Carolina, USA
www.ras-tec.com
POSTPONED TO 3-4 November 2021

2021

December
1-3
AlgaEurope 2020
Rome, Italy
www.algaeurope.org

Every year the European algae scene meets at the
AlgaEurope conference. AlgaEurope offers a unique
opportunity for an exchange between academia and
industry, established in a networking-based environment
that will explore sector’s evolution worldwide as well as
the main European players.
AlgaEurope 2020 is an unique opportunity to learn
and understand the bottlenecks of algae production
and commercialisation and interact with over 400 key
players from more than 45 countries.
8-12
World Aquaculture 2020
Singapore
www.was.org

24-26
☑
Taiwan International Fisheries
and Seafood Show 2020
Taiwan
www.taiwanfishery.com

7-10
☑
LACQUA 2020
Guayaquil, Ecuador
POSTPONED TO 22-25TH MARCH, 2021

3-18
International Symposium on Fish
Nutrition and Feeding (ISFNF)
Busan, South Korea
https://isfnf2020busan.com/
POSTPONED TO 18-20th May, 2021

17-19
VIV Qingdao 2020
Qingdao, China
www.vivchina.nl

24-25
Seagriculture 2020
Bodø, Norway
www.seagriculture.eu

September

8-10
Livestock Malaysia 2020
Malacca, Malaysia
www.livestockmalaysia.com
POSTPONED TO 24-26 August 2021

☑

In 2020 VIV celebrates 20 years of continued presence in
China with a dedicated Feed to Food concept that attracts
not only the Chinese market but also key international
markets and the key neighbouring countries. The show is
now held on a yearly basis which makes VIV Qingdao an
even stronger platform in the industry.
VIV Qingdao is nowadays a high-level international
husbandry exhibition, with educational and inspiring
conference sessions. Throughout its 20-year history in
China, VIV has attracted more than 5,000 exhibitors and
350,000+ visits from all over the world.
The feed to food exhibition concept is further enhanced
by around 20 international seminars that analyse the
Chinese industry as well as best solutions for current
issues in global animal husbandry.

31-2
☑
VIV MEA
Abu Dhabi, UAE
www.vivmea.nl
POSTPONED TO 22-24 November 2021
2020

15-17
Aquaculture UK
Aviemore, Scotland, UK
www.aquacultureuk.com
POSTPONED TO 19-21 May 2021

AquaSur is a unique opportunity for attendees to deepen
their involvement in the aquaculture industry, to learn
from its advances and innovations, both in the national
and international markets.
The exhibition is an ideal hub for members of the industry
to network and is regularly attended by members of the
salmon industry, food companies, farms, processing
plants as well as engineering and consulting firms.
Technical talks will also be hosted throughout the
event, where companies will be showcasing their latest
technologies and innovations to the public.

9-11
Ildex Vietnam 2020
Hồ Chí Minh, Vietnam
www.ildex-vietnam.com
2021

February
17-18
AquaFarm 2021
Pordenone, Italy
www.aquafarm.show
25-3
Interpack 2020
Düsseldorf, Germany
www.interpack.com

☑

Cork, Ireland,
April 12-15, 2021

#AE20CRK

www.aquaeas.org
Silver Sponsor

#AE21MAD

CONFERENCE - ae2020@aquaeas.eu
TRADESHOW & SPONSORSHIP - mario@marevent.com

www.aquaeas.eu

OCEANS OF

OPPORTUNITY

Madeira, Portugal October 4-7, 2021

Gold Sponsor

www.aquaeas.eu
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EuroTier postponed to February 2021
To ensure the success of the EuroTier and EnergyDecentral
trade fairs, which were scheduled to take place at the exhibition
grounds in Hanover from 17-20th November 2020, the
organisers, DLG, are postponing both events until 9-12th
February 2021. DLG have said this was a difficult decision to
make, however, the coronavirus pandemic continues to cause
international uncertainty.
Given these circumstances it has been assumed that it will
not be possible to organise EuroTier and EnergyDecentral,
both leading international trade fairs, in a form that is

appropriate for exhibitors and visitors this year. This decision
has been taken in close coordination with the trade fairs’
expert advisory boards.
DLG are convinced that EuroTier and EnergyDecentral in
2021 will be the international meeting point that their customers
have come to expect.
Be there when EuroTier 2021 presents itself once again as
one the best global industry events in the trade fair calendar
for providing answers and solutions to the current and future
challenges of animal production.

AFIA Liquid Feed Symposium

Typically, the symposium also inducts someone into the Liquid
Feed Hall of Fame and administers the Kenny Berg Research
and Education fund, which is housed within IFEEDER.
The American Feed Industry Association, based in Arlington,
USA, is the world’s largest organisation devoted exclusively to
representing the business, legislative and regulatory interests of
the US animal food industry and its suppliers. AFIA is also the
recognised leader on international industry developments and
holds membership in the International Feed Industry Federation
(IFIF).
The feed industry makes a major contribution to food and feed
safety, nutrition and the environment, and it plays a critical role
in the production of healthy, wholesome meat, milk, fish and
eggs. More than 75 percent of the commercial feed in the US.
is manufactured by AFIA members. Approximately 70 percent
of the non-grain ingredients, including soybean meal, distillers’
coproducts, vitamins, minerals, amino acids, yeast products and
other miscellaneous/specialty ingredients are also manufactured
by AFIA members.
The 2020 Liquid Feed Symposium is taking place September
15-17th, 2020 at Hilton Chicago Oak brook, Chicago, USA.

Planned and hosted by AFIA’s Liquid Feed Committee, this
is the only event nationwide that focuses on the liquid feed
industry, from current issues to growth to education and
development. The event has been running for more than 45
years and is designed to educate and promote all segments of
the liquid feed industry, including manufacturers, nutritionists,
equipment manufacturers, sales and marketing, and additional
industry support companies.

Scan the QR-Code for
more information

Aqua Feed Extrusion
Conference

EXTRUSION AND EXPANSION
TECHNOLOGY YOU CAN TRUST
»
»
»
»
»
»
»

Pet Food extrusion
(floating) Aquafeed extrusion
Animal Feed extrusion
Oil seed extraction
Cereal processing extrusion
Compacting
Pre-conditioning prior to other processes

www.almex.nl

The Aqua Feed Extrusion Conference,
originally organised as part of VICTAM
Animal Health and Nutrition Asia 2020, is
now taking place as an online conference
on July 8-9th, 2020.
The conference will specialise in extrusion for aquatic feeds
and will be held online for two days via BigMarker. The
conference will feature a variety of expert speakers delivering
innovative presentations on how users can make the best
use of their extrusion machinery and aqua feed systems. The
webinar will feature industry leaders from CPS, Wenger,
Bühler, Clextral, Amandus Kahl and more, discussing their
own unique solutions and advice for making the most out of
your feed processing solutions.
Registration costs US $199 and can be accessed via the
International Aquafeed website. For more information please
contact Rebecca Sherratt at rebeccas@perendale.co.uk.
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PCE

Sp ecia lis t in Pelletin g Eq uip m en t

PELLETING CONSUMABLES EUROPE

Increase your pelleting capacity,
due to higher temperature and
improved absorption of steam.

YOUR PARTNER FOR
TOP QUALITY RING DIES
available for all major pellet press brands

Retention Time Barrel (RTB)
Scan the QRCode for more
information

After the homogeneous mixing of steam in
a conditioner, the product remains, during
a preset length of time, in this heated and
insulated retention time barrel. After the
retention time barrel, the product can be
further treated in a pellet mill, extruder or
meal cooler. The thermal treatment of the
product results in an easier operation in the
pellet mill, which simultaneously results in an
improved pellet quality.

Scan the QR-Code
to find your die!

info@ptn.nl - www.ptn.nl

WWW.PCE.EU
International Aquafeed - July 2020 | 57

Colour sorters
A-MECS Corp.
+822 20512651
www.a-mecs.kr

Welcome to the market place, where
you will find suppliers of products
and services to the industry with help from our friends at The
International Aquafeed Directory
(published by Turret Group)
Air products
Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

Liptosa
+34 902 157711
www.liptosa.com

Adifo NV
+32 50 303 211
www.adifo.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Feed and ingredients

FrigorTec GmbH
+49 7520 91482-0
www.frigortec.com

Aller Aqua
+45 70 22 19 10
www.aller-aqua.com

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Alltech
+44 1780 764512
w: www.alltech.com

Wenger Manufacturing
+1 785-284-2133
www.wenger.com

Evonik
+49 618 1596785
www.evonik.com

Jefo
+1 450 799 2000
www.jefo.com

Yemmak
+90 266 733 83 63
www.yemmak.com

Bulk storage

Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr

Elevator buckets

Biorigin
www.biorigin.net

Alapala
+90 212 465 60 40
www.alapala.com

Chief Industries UK Ltd
+44 1621 868944
www.chief.co.uk

Vigan Enginnering
+32 67 89 50 41
www.vigan.com

Yemmak
+90 266 733 83 63
www.yemmak.com

FAMSUN
+86 514 85828888
www.famsungroup.com

Amino acids

Conveyors

Wenger Manufacturing
+1 785-284-2133
www.wenger.com

Consergra s.l
+34 938 772207
www.consergra.com

Romer Labs
+43 2272 6153310
www.romerlabs.com

Westeel
+1 204 233 7133
www.westeel.com

Ottevanger
+31 79 593 22 21
www.ottevanger.com

Bühler AG
+41 71 955 11 11
www.buhlergroup.com

R-Biopharm
+44 141 945 2924
www.r-biopharm.com

TSC Silos
+31 543 473979
www.tsc-silos.com

Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br

Amandus Kahl
+49 40 727 710
www.akahl.de

Laboratorio Avi-Mex S.A. de C.V
+55 54450460 Ext. 1105
www.avimex.com.mx

Symaga
+34 91 726 43 04
www.symaga.com

Insta-Pro International
+1 515 254 1260
www.insta-pro.com

Coolers & driers

IMAQUA
+32 92 64 73 38
www.imaqua.eu

Silos Cordoba
+34 957 325 165
www.siloscordoba.com

IDAH
+866 39 902701
www.idah.com

Inteqnion
+31 543 49 44 66
www.inteqnion.com

Analysis

Silo Construction & Engineering
+32 51723128
www.sce.be

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Computer software

Phibro
+972 4 629 1833
www.phibro-aqua.com

Croston Engineering
+44 1829 741119
www.croston-engineering.co.uk

Buhler AG
+41 71 955 11 11
www.buhlergroup.com

Satake
+81 82 420 8560
www.satake-group.com

Nutriad
+32 52 409596
www.nutriad.com

Bentall Rowlands
+44 1724 282828
www.bentallrowlands.com

Brabender
+49 203 7788 0
www.brabender.com

Bühler AG
+41 71 955 11 11
www.buhlergroup.com

Additives
Evonik
+49 618 1596785
www.evonik.com

Andritz
+45 72 160300
www.andritz.com

Tapco Inc
+1 314 739 9191
www.tapcoinc.com

Elevator & conveyor components

Skretting
+ 47 51 88 00 10
www.skretting.com

Feed Mill
Van Aarsen International
+31 475 579 444
www.aarsen.com

4B Braime
+44 113 246 1800
www.go4b.com

Fish counters

Enzymes

Calitri
+ 32 497 46 19 82
www.calitri-technology.com

JEFO
+1 450 799 2000
www.jefo.com

Equipment for sale
ExtruTech Inc
+1 785 284 2153
www.extru-techinc.com

Extruders
Almex
+31 575 572666
www.almex.nl
Amandus Kahl
+49 40 727 710
www.akahl.de
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Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Fish Stunning
Aqua Future
+ 49 27 32 / 65 35
www.aquafuture.de
Steinsvik
+47 488 52 888
www.steinsvik.no

Fish Stunning

Yemmak
+90 266 733 83 63
www.yemmak.com

Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Dinnissen BV
+31 77 467 3555
www.dinnissen.nl

Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Predator Defence
Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br
Yemmak
+90 266 733 83 63
www.yemmak.com

Probiotics
Biomin
+43 2782 803 0
www.biomin.net

Yemtar
+90 266 733 8550
www.yemtar.com

Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com

Hatchery products
Reed Mariculture
+1 877 732 3276
www.reed-mariculture.com

RAS Equipment
Fish Farm Feeder
+34 886 317 600
www.fishfarmfeeder.com

Moisture analysers
Hydronix
+44 1483 468900
www.hydronix.com
Seedburo
+1 312 738 3700
www.seedburo.com

Nets & cages
FISA
+51 998128737
www.fisa.com.pe

Paddle Mixer
Anderson
www.andersonfeedtech.com

Pellet binders
Borregaard
+47 69 11 80 00
www.borregaard.com

FISA
+51 998128737
www.fisa.com.pe

RAS system
Aqua Ultraviolet
+1 952 296 3480
www.aquauv.com

Pulverizer (large fine)
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Roller mill - vertical
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Second hand equipment

Pellet mill
PTN
+31 73 54 984 72
www.ptn.nl

FAMSUN
+86 514 85828888
www.famsungroup.com

Yemtar
+90 266 733 8550
www.yemtar.com

Hammermills

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Silos

Sanderson Weatherall
+44 161 259 7054
www.sw.co.uk

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Plants
Amandus Kahl
+49 40 727 710
www.akahl.de
Andritz
+45 72 160300
www.andritz.com
Buhler AG
+41 71 955 11 11
www.buhlergroup.com
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl
FAMSUN
+86 514 87848880
www.muyang.com
Ottevanger
+31 79 593 22 21
www.ottevanger.com
Wynveen
+31 26 47 90 699
www.wynveen.com
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TSC Silos
+31 543 473979
www.tsc-silos.com

Vacuum
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl
Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br
Wynveen International B.V.
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Weighing equipment
Ottevanger
+31 79 593 22 21
www.ottevanger.com
Wynveen
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Wet expansion machine
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Yeast products
ICC, Adding Value to Nutrition
+55 11 3093 0753
www.iccbrazil.com
Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com
Leiber GmbH
+49 5461 93030
www.leibergmbh.de
Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr

the interview
Mr Brian Beckley, President, Biomark

Brian Beckley took over as President of Biomark on December 17, 2019. Biomark is part of Merck Animal Health, known as MSD
Animal Health outside the United States and Canada, and a division of Merck & Co, Inc, Kenilworth, NJ, USA. The company
acquired Vaki, an aquaculture supplier based in Iceland, in December 2019. International Aquafeed were very happy to
interview Brian to find out more about his role with Biomark, and what changes this acquisition will mean for the company.

What is your job title?  

I am President of Biomark, effective December 17, 2019,
based in the Biomark offices in Boise, Idaho. I have been at
Biomark since 2001. Incidentally, this year, 2020, marks the
30th anniversary of Biomark.

What brought you into this industry?

I began my career as a fisheries technician at Biomark in 2001
and worked in every function, including finance and sales.
Recently, I served as Chief Operations Officer, focused on
accelerating business growth.

What do you think sets Biomark apart from its
competition?

A number of things. Biomark has held a leadership role as
worldwide supplier of electronic identification technology
(EID/RFID) used in fisheries, wildlife and aquaculture research
and other natural resource conservation communities.
Biomark manufactures and distributes its own passive
integrated transponder (PIT) tags, readers, antennas and
accessory items, and supports custom manufacturing and
installation of antenna systems. It is this specific focus on
product development and innovation that has continued to
pave the way for the company’s success.
In addition, Biomark offers specialised services, including
statistical analysis, software development, study design
and execution, report writing and computational model
development to support data-driven decision making.
Aquaculture facilities and breeding programs, specifically,
have adopted Biomark PIT tags, antennas, and Tissue Sampling
Units (TSU) as an integral part of brood stock management
plans, feed and vaccine trials, as well as genetic research
programs around the world.

Biomark acquired Vaki last year. This seems a logical
marriage of your product lines. What do you see are
the main advantages of this acquisition?

The combination of Biomark and Vaki brings a deep technical
expertise across the aquaculture portfolio, strong technology
and platform capabilities, and R&D trial capability along
with robust, proven algorithms and applications. In addition,
Biomark and Vaki have synergies in the conservation realm.
Biomark and Vaki are working together to provide customers

with the best actionable intelligence that will benefit and
improve aquaculture operations and fish welfare. We
understand that a key component of aquaculture research
is reliable data that is accurate and simple to gather. Our
solutions deliver essential information to the decision-making
process that impact the ultimate success of our research and
production facilities.
We now are able to provide customers with new avenues
and additional pathways to advance the aquaculture
community, by expansion into complementary fish farming
and conservation areas to generate outcomes with precision
farming and fish welfare solutions. This added focus will
help grow our business in Europe and Latin America, which
represent larger opportunity markets for aquaculture and
conservation.

Biomark is a US-based business while Vaki hails
from Iceland and has offices in Chile, Norway and
Scotland. How are you integrating these businesses?

An integration team from Merck Animal Health, Biomark
and Vaki have been working together to ensure that these
businesses are fully integrated in the most efficient way
possible. These businesses are highly complementary: Merck
Animal Health’s current aquaculture offerings, Biomark’s
leadership role in electronic identification technology to
the fish, wildlife and other natural resource conservation
communities, and Vaki’s leadership role in fish farming and
wild fish conservation monitoring equipment and real-time
video monitoring technology to advance fish health and
welfare.
Biomark has distributed its products and services globally for
30 years from its Boise office, however, we can now create
efficiencies by having access to Vaki’s commercial offices,
customer and distribution networks and availability of
products in key regions of the world. In turn, Biomark can help
grow Vaki’s role in the conservation area.
Merck Animal Health and Biomark are broadening their
leadership position in aquaculture to advance fish health
and welfare with this Vaki acquisition. The combined power
of Biomark and Vaki brings together leading technology and
services that allow access to real-time, actionable data and
insights to help, improve or enhance animal management
and health outcomes, which extend the range of solutions
that we provide to our customers.
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THE INDUSTRY FACES
Christina Ianssen Joins Aker BioMarine as Manager
of Sustainability and Public Affairs

I

t’s the opportunity of a lifetime for me to work in the sustainability department at a company
that shares my values,” says Christina Ianssen, Aker BioMarine’s New Manager of Sustainability
and Public Affairs.

Christina
Ianssen

Perceiving Aker BioMarine as an innovative company, Christina is looking forward to making
her mark and helping to lead initiatives in which she can make a positive difference. Since
starting at Aker BioMarine, Christina has already been involved in several ambitious projects
within Aker BioMarine’s supply chain. Christina comes from the position as senior advisor for
the environmental foundation Bellona. Prior to that, she worked for Sterling PBES, an energy
solution provider for the maritime industry.
“We are thrilled to have Christina on board to help strengthen our Sustainability and Public
Affairs team,” said Runa Haug Khoury, Director Sustainability and Public Affairs, Aker BioMarine.
“Sustainability has been an integral part of our business from day one and we are constantly
looking at our efforts and ways to improve each and every day.”

Alf-Helge Aarskog joins Mowi Board of Directors

F

ormer Mowi CEO Alf-Helge Aarskog has announced he will rejoin the group as a Deputy
Board Director, the company announced in its annual general meeting (AGM). Aarskog
left Mowi in late 2019 after almost a decade with the business. He has now invested in electric
boating company Evoy.
In a recent press release, Aarskog said as well as a belief in a good return on his investment,
he chose to invest into Evoy because the opportunity to establish a sustainable industry was
incredibly important.

Alf-Helge
Aarskog

“Time is precious in farming. Reduced time and cost of maintenance and, not least, the
logistics of getting fuel out to all the hundreds of sites in farming in Norway will make Evoy’s
solutions highly sought after,” said Aarskog.

Techna announces the appointment of its new Managing Director

F

ollowing January’s announcement that Christian Bluard would be stepping down as CEO
of the Techna Group, the company is pleased to confirm the appointment of Jean-Marc
Pinsault as Managing Director. With Jean-Luc Mousset taking over as President, the Techna
Group will have a new duo at the helm from September 1st, 2020.

Jean-Marc
Pinsault

With a solid experience of strategic and operational management, Jean-Marc Pinsault has
spent most of his career in the agricultural sector, specialising in genetic management for
livestock. Driven by a strong sense of entrepreneurship and responsibility, he is fully committed
to Techna’s employee ownership model, which has guaranteed the group’s independence
for more than five decades.
“Techna has seen some profound transformations in recent years: the expansion of its
industrial facilities, the digital transition, a brand revamp, opening up new markets in West
Africa and more. All of these factors have combined to leave the group in a superb position
to pursue further development. Recent events have underlined the importance of making our
food supply more sustainable. Thanks to the strength of our solutions and our teams, Techna
has a major role to play in reinventing modes of production” - declares Christian Bluard.

Cermaq expands its management team and appoints new CFO

M

r Ole Martin Grimsrud has been appointed the new CFO of Cermaq, effective from
September 1st, 2020.

Ole Martin Grimsrud comes from the position as CFO in Aker Solutions where he has had
various leader positions since 2012. Ole Martin Grimsrud holds a Master’s degree in Industrial
Economics from the Norwegian University of Science and Technology (NTNU) and has also
experience from Elkem and Norske Skog.

Ole Martin
Grimsrud

“Aquaculture is an attractive and growing industry, being essential to our future. I look forward
to joining a world leading company as Cermaq and contributing to Cermaq’s development
and successes,” said Ole Martin Grimsrud.
“Ole Martin Grimsrud brings valuable competence to Cermaq, and I am very happy to have
him on board. I am confident that we will have a very strong and dedicated team to achieve
our ambitions,” said Geir Molvik.
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