a ach ranll- v

Jihafeskd uwhiverzits
¥ Ceskych Buddjovicich

nierreg

i‘l

EUROPAISCHE
UNION

Osterreich-Tschechische Republik

Europaischer Fonds flr regionale Entwicklung

ATCZ221 Algae4Fish

A

¥

“'--"

* 4 *

EUROPAISCHE UNION

1 BEST—Bioenergy and Sustainable Technologies GmbH, Tulln/AT

%
f\LEﬂTEEH :

Bundesamt
fir Wasserwirtschaft

BES T

Bioenergy and
Sustainable Technologies

®

Digestate-grown microalgae as feed for rotifers

2 University of South Bohemia, Faculty of Fisheries and Protection of Waters, Ceské Budé&jovice/CZ
3 University of Natural Resources and Life Sciences, Institute for Environmental Biotechnology, Tulln/AT

Introduction

In aquaculture, a healthy diet for fish larvae, rich In
polyunsaturated fatty acids, Is crucial to obtain high-quality
fish [1]. Rotifers are considered “living food capsules’,
meaning that they can transfer nutrients to fish larvae [2].
Thus, when fed with microalgae, rotifers accumulate
valuable nutrients like fatty acids that fish will take up.
Nutrient-rich waste products, such as digestate, can be
used to cultivate microalgae which serve as feed [3]. This
process chain Is Investigated In the Interreg project
“AlgaedFish” (Fig. 1). The aim of this study was optimizing
the fatty acid profile of Brachionus plicatilis by feeding it
microalgae, grown on mineral medium as well as
digestate.
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Fig. 1: Process chain of the project ,,Algaed4Fish®.

Material and Methods

Chlorella vulgaris were cultivated using mineral medium
(BG-11) and two different kinds of digestate (from a dairy
and a potato factory) for three weeks. The resulting paste
was used to feed rotifers (Brachionus plicatilis). As a
reference, rotifers were fed with Nanno-paste
(Nannochloropsis).

B. plicatilis were cultivated In artificial seawater. After
hatching Iin petri dishes, cultivation volume was doubled,
when a density of 150 - 200 rotifers/mL was reached. At a
density of 200-250 rotifers/mL In 50 L, they were
harvested and their fatty acid (FA) profile was analyzed.
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Fig. 2. Density growth curves of B. plicatilis. Cultures were fed
with: A: Nanno-paste. B: C. vulgaris grown on BG1l1l. C: C.
vulgaris grown on dairy digestate. D: C. vulgaris grown on
potato waste digestate.

In both cultures that were fed with digestate-grown C.
vulgaris, eicosapentaenoic acid was higher (33 and 45 %

of PUFA), while it was even higher (68 % of PUFA) in B.
plicatilis fed with Nanno-paste. (Fig. 3)
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Digestate as nutrient source

The characteristics of digestate (residuals after
biogas production) depend on the feedstock used In
the biogas plant. The resulting digestates differ in
PH, solids content, colour and nutrient composition.
[4] Depending on these characteristics, digestate has
to undergo several steps of pre-treatment (e.g.
flocculant addition, centrifugation, dilution) to receive
a suitable cultivation medium for microalgae [3].
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Fig. 3: Fatty acid content and composition of B. plicatilis.
Cultures were fed with: A: Nanno-paste. B: C. vulgaris grown on
BG-11. C: C. vulgaris grown on dairy digestate. D: C. vulgaris
grown on potato waste digestate.

Conclusions

Results and Discussion

Density growth was fastest in the cultures that were fed
with digestate-grown C. vulgaris (Fig. 2, C and D).

The nutrient source of C. vulgaris had an impact on the
FA content and composition of B. plicatilis. Compared to
the standard feed Nanno-paste, the FA content of rotifers
fed with digestate-grown C. vulgaris was only slightly
higher (dairy) or lower (potato waste). When fed with BG-
11-grown C. vulgaris, the FA content was lower. This
suggests that using alternative nutrient sources for
microalgae, like digestate, can be beneficial. (Fig. 3)

C. vulgaris transferred high amounts of a-linoleic acid to
rotifers, In contrast to Nanno-paste. Arachidonic acid,
eicosapentaenoic acid and docosahecanoic acid are
Important QQ-3-FA for fish larvae [1], [5]. Such FA were low
In rotifers fed with BG-11-grown C. vulgaris.
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Digestate-grown C. vulgaris are a suitable feed for

B. plicatilis due to the following benefits:

* |Increased density growth of B. plicatilis compared
to using other microalgae as feed

« Similar fatty acid content of B. plicatilis as when
fed with Nanno-paste

« Desirable fatty acid profile — rich in unsaturated
fatty acids like eicoapentaenoic acid
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