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A systematic review and meta-analysis on the effects of glutamate
and glutamine on fish nutrition
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INTRODUCTION & AIM RESULTS & DISCUSSION

Glutamine (GIn) and glutamate (Glu) are traditionally considered % 60
nonessential amino acids as they can be synthesised de novo in the 50
body from other amino acids and ammonia. Modern aquaculture diets ;‘2

with low fish meal and high plant feedstuff levels challenge the intestinal 20 i 3 Breakd o
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epithelium, potentially increasing Glu and GIn requirements. 12 l_ studies reviewed by amino
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« Results indicate that dietary glutamate and glutamine
supplementation can affect growth performance in a species-specific

Studies included in the review manner.

(32) « For some species, supplementation at levels slightly above

conventional dietary inclusion may promote growth. Conversely, high

supplementation levels, may reduce growth performance.
Figure 2. Flow chart of the methodology followed for the identification and selection of studies,

according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA). Further studies Sh_OUI(_j be CondUCte(_j n _dlﬁerent life stageg,
Numbers within brackets indicate the number of records. stressors, and combinations of these amino acids to understand their

potential
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