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Fatty acids in algae

Table 1. Essential fatty acids of zooplankton, fish, and humans.
All of the w-3 and w-6 fatty acids can be synthesized by
microalgae

Polyunsaturated Common name Abbreviation
fatty acid

-3 family
18:3m3 a-linolenic acid
18:4wm3 Stearidonic acid
20:5w3 Eicosapentaenoic acid
22:5m3 Docosapentaenoic acid
22:6m3 Docosahexaenoic acid
-6 family
18:2mb a-linoleic acid
18:2mb y-linolenic acid
20:4mb6 Arachidonic acid

Kainz et al. (2023): Unravelling the Food Web: Quantitative approaches
to describing wildlife feeding relationships (book chapter) Tal SRR Do WG Uar Micrab® Ecol.



Fatty acids in algae

Table 6. Major fatty acids (FAs) and potential biomarkers for each algal class. FA abbreviations shown in Table 1. Asterisks indicate
FAs that were only found in their respective phytoplankton group

Phytoplankton group Major FA FA biomarker

Chlorophyceae ALA, 16:0, 18:1w9, LIN 16:4m3, 16:3w3, 16:2m6

Trebouxiophyceae ALA, 16:0, 18:1w9, LIN 16:4m3, 16:3w3, 16:2m6

Cryptophyceae ALA, 16:0, SDA 22:5m6, 18:4m3

Synuraphyceae SDA, 14:0, ALA, 16:0 22:5w6, 18:4m3

Ocromonadales 16:1w7c, 16:0, LIM, 18:1w7 16:3wl, 18:4w3, 22:506

Raphidophyceae 16:0, EPA, SDA, ALA 16:2m4, 16:3w4*, 16:3w1, 20:3w3

Bacillariophyceae 16:1w7c, EPA, 16:0, 14:0 16:2w07*, 16:2m4, 16:3w4, 16:4w1*, 18:4m4*

Euglenophyceae 16:0, ALA, EPA, DHA 15:3w3*, 12:3w1, 15:4w3, 17:3w2*, 17:207/5*, 20:4wm3, 20:2w6, 20:3w6, 22:4wm6

Taipale et al. (2013) Aquat. Microb. Ecol.

Wie bekommen wir diese Algenfette zu den Menschen?



Omega-3 PUFA, neurophysiology, and ecology
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Pilecky et al. (2021) Biol. Rev.
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Thomas et al. (2020) Alzheimer’s Dement.

Omega-3 PUFA in human blood decreases memory loss
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Omega-3 PUFA, neurophysiology, and aquatic ecology
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Wie kommen diese Fette in die Fische? Ebm et al. (2021) Hydrobiologia



Bioaccumulation of PUFA from algae to zooplankton ... and fishes
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Abfall der wichtigen Omega-3 Fettsauren (mg/g) in den grossen Raubfischen

Species
@ BT
A | Minnow
M Perch
+ Pike

B Roach

&N (%s)

Kainz et al. (2017) EcoSphere



FIGURE 1
WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION
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NOTE: Excludes aquatic mammals, crocodiles, alligators and caimans, seaweeds and other aquatic plants.
SOURCE: FAD.

https://sustainablefisheries-uw.org/fao-state-of-world-fisheries-2020/
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Figure 2. Levels of EPA 4+ DHA (g.100 g~ ') in farmed Scottish Atlantic salmon between 2006 and 2015.
Median (—), mean (), interquartile range (box) and 10* and 90 percentiles (whiskers) are presented.
Significant differences (P < 0.05) between mean values are indicated by different lettering (n= 106, 174, 247, 81,
85,393, 212, 523, 546 and 687 for 2006-2015 respectively).

Sprague, M., J. R. Dick, and D. R. Tocher. 2016. Impact of sustainable feeds on omega-3 long-
chain fatty acid levels in farmed Atlantic salmon, 2006—2015. Scientific Reports 6:21892.




Auswirkungen von Kurbiskernpresskuchen als
teilweiser Ersatz von Meeresfischmehl

e Untersuchung der Auswirkungen von Kurbiskernpresskuchen
als teilweiser Ersatz von Meeresfischmehl auf die somatische
Entwicklung und die Fettsaurenzusammensetzung bei
Seesaiblingen (Salvelinus alpinus)

* Bewertung der Fahigkeit von Seesaiblingen, Vorlaufer-PUFA in
n-3 LC-PUFA umzuwandeln (**C-Leberzellen-Bioassays)

Murray et al. (2014)



Somatisches Wachstum der Saiblinge (S. alpinus)

Fish wet weight

Day 191:

F1>97+3g
F2>8311g
F3>77+8¢g
FA>6919 g

Days of feeding Murray et al. (2014)




Leberzellen-Bioassays — Herstellung von omega-3 Fetten in den Leberzellen
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Murray et al. (2014)



Fettsauren in Cyprinus carpio

Fettsdaurenanreicherung in Karpfen in 30 Tagen

aveico) | N
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M 18:3n-3 mW22:6n-3 mn-3 PUFA

Schultz et al. (2014)
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e Perpektiven fur die Zukunft

- 1. ‘Intelligent’ feeding design
- Welche Fette brauchen Fische und Menschen in ihren Lebenzyklen?
- Wie lange benotigen Fische qualitativ hochwertiges Futter?

2. Die Rolle von Wassertieren im ,,Trophic upgrading”
— Aufwertung des Futters durch Tiere in der aguatischen Nahrungskette

! 3. Schutz der Gewdsser
. — Erhalt der hochwertigen und schadstoffarmen Fette fir Fische
- Erhalt der phylogenetischen Vielfalt 2 Endogene Herstellung von essentiellen

Fettsauren in Fischen
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