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Research delves into enrichment of live feed
for larval fish
Monday, 28 May 2018

By Hank Hogan

Oregon State team aims to improve nutrition for California
yellowtail, halibut

Halibut broodstock, one of the species targeted for the initial testing of
the liposome feed technology. Photo by Mark Drawbridge, Hubbs-
SeaWorld Research Institute.

https://www.aquaculturealliance.org/advocate/category/feed-sustainability


12/23/2018 Research delves into enrichment of live feed for larval fish « Global Aquaculture Advocate

https://www.aquaculturealliance.org/advocate/research-delves-into-enrichment-of-live-feed-for-larval-fish/?headlessPrint=AAAAAPIA9c8r7gs82oWZ

Better feed means better �sh. That simple equation explains a recent grant (https://foundationfar.org/2018/04/23/ffar-
awards-four-grants-to-enhance-american-aquaculture/) from the Foundation for Food and Agriculture Research
(https://foundationfar.org/) of almost $276,000 to scientists in Oregon State University’s Department of Fisheries and
Wildlife (https://fw.oregonstate.edu/) (an amount matched by Hubbs-SeaWorld Research Institute (http://hswri.org/),
Oregon State University and Reed Mariculture (http://www.reedmariculture.com/)).

The initial goal of the two-year grant is to improve the feed for, and therefore the production of, California yellowtail and
halibut. The expectation is that the technology will be applicable to other species and available for adoption by industry
within three years of project completion.

The problem being addressed arises because �sh live in water and so what they eat is found there also, said Matt
Hawkyard, an Oregon State research associate and a member of the research team.

“When you take arti�cially produced food particles and put them in the water, anything that has a high a�nity for water
may be rapidly lost,” he said.
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This leaching is especially fast for the microscopic particles eaten by brine shrimp and rotifers, often used as live feeds for
larval �n�sh in a hatchery or nursery setting. Smaller than the diameter of a human hair, these particles have a lot of
surface area and quickly lose nutrients.

Enriching the food value to �n�sh of brine shrimp and rotifers is resultingly di�cult, and so these live feeds often lack
critical compounds; poor nutrition leads to higher rates of mortality and even malformation in farmed �sh. Fish and
shell�sh not only survive but thrive in water because they have membranes within their cells that keep water away from

Juvenile yellowtail, one of the initial species in a trial to enrich live feeds.
Photo credit – Mark Drawbridge, Hubbs-SeaWorld Research Institute.
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vital water-soluble molecules.

Researchers, therefore, decided to take a page from Mother Nature and put these membranes to work. They are doing this
with liposomes, tiny hollow spheres with a lipid, or fatty, outer layer that is insoluble in water. Therefore, what’s in the
liposome is protected from water’s dissolving effect. When eaten, digestion breaks down the liposomes and releases the
contents. This then provides a means to get needed enrichment into live feeds.

What goes inside the liposomes are nutrients, such as the water-soluble amino acid taurine, which is essential for �sh
growth and development, Hawkyard said. He added that the liposome production has been used by the pharmaceutical
industry to deliver high-value drugs. The OSU researchers have developed their own cost-effective and high-volume
nutrient-bearing liposome manufacturing methods.

“We’re now able to make large quantities of these liposomes and use them for enriching live feeds,” Hawkyard said.

The result is as much as a 100-fold improvement in the effectiveness of enriching rotifers with taurine, as compared to
what happens when the amino acid is simply added to water. Using this technology to enrich the live feeds could provide
�sh more complete nutrition.

Ultimately, the goal is to get a rotifer or brine shrimp to more closely mimic what is normally eaten by the larval stage of
�n�sh in the wild. Achieving that will require coming up with the right recipe that balances many possible nutrients and
enrichments.

Getting this improved feed to �sh as early as possible in their development is critical, said Mark Drawbridge, senior
research scientist at Hubbs-SeaWorld Research Institute (HSWRI).

“Most of these species are new and have not been cultured,” he said. “So, you’re in a situation where the larval stage often
becomes the bottleneck in the whole process in terms of producing enough �sh to be commercially viable.”

Larval stage brine shrimp (artemia) with liposomes in its gut. The
liposomes, which are hollow spheres, contain a green �uorescent dye.
The dye is water-soluble and is a proxy for water-soluble nutrients that
can be placed in the liposome, thereby enriching the nutritional value of
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HSWRI has been collaborating with Oregon State on projects for years, said Drawbridge, so contributing to the grant is a
logical next step, as is the California-based institute’s involvement in the liposome nutrient project.

While the Oregon State research team is working on designing the feed, HSWRI will be putting together larvae feeding
trials, with the goal being further re�nement of the feed based upon the results. In the �rst phase, larval growth will be
evaluated. As the project progresses, longer-term impacts will be assessed, such as malformation that cannot be detected
until the juvenile phase. In time, commercial adoption of the technology will be the ultimate gauge of success.

Eventually, it may be possible to devise a formulated feed for �sh larvae, eliminating the need to raise a living food source.
That could then allow a more precise tailoring and optimization of �sh larvae feed as well as greatly reducing complexity
and cost, according to Drawbridge.

While this approach been successful with some aquatic species, the direct method faces some hurdles when it comes to
getting �sh to bite particles that may be slowly drifting by or even almost stationary.

“The larvae, especially when they’re very young, are preprogrammed to eat another moving object, and so that’s part of the
challenge,” Drawbridge said.

Follow the Advocate on Twitter @GAA_Advocate (https://twitter.com/GAA_Advocate)
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the brine shrimp to �sh larvae. Photo courtesy of Oregon State
University.

HANK HOGAN
Hank Hogan is a freelance writer based in Reno, Nevada, who covers science and
technology. His work has appeared in publications ranging from Boy’s Life to New
Scientist.
hank@hankhogan.com (mailto:hank@hankhogan.com)

Copyright © 2016–2018
Global Aquaculture Alliance

https://twitter.com/GAA_Advocate
mailto:hank@hankhogan.com

