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Rainbow trout are perceived to be a high quality seafood in terms of flavor, texture, and other 
sensory components, as well as providing a safe source of protein and beneficial fatty acids for 
human consumption.  Recent evaluations of contaminant levels in farmed rainbow trout have 
also confirmed trout to be very low in contaminants such as heavy metals, pesticide residues, 
and other organic pollutants purported to be a health concern for consumers.  Are these quality 
attributes the result of excellent production planning and control of inputs for high quality 
seafood throughout the production cycle, or achieved through a circumstantial convergence of 
culture requirements for intensive production goals with those for high quality seafood? The 
quality of rainbow trout can be influenced by managing feeding and feed components, 
environmental parameters and potentially through application of genetic selection.  In practice, 
managing rainbow trout culture facilities for economically efficient, intensive fish production 
should result in a high quality food product. But information on how specific management 
actions affect qualities of the trout as food may not be readily available as a decision-making 
tool for fish farm managers. 
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Seafood Quality and Trout Production
What is ‘Quality’?

Safe 
– Low in Contaminants (Santerre et al., 1999, 2000; 

more later)
Healthy (nutritious)
Pleasing Flavor and Texture
Environmentally ‘Friendly’ (sustainable)



What Management Actions Impact 
Quality?

Stock Selection
Husbandry and Site Selection
Feeds and Feeding
Harvest



Trout Quality - Stock Selection(?)

Most trout farms do not 
maintain a breeding 
program and rely on their 
egg or fingerling supplier to 
do the selection.

Genetic selection can 
impact quality through:
– Growth and maturation rates
– Lipid deposition
– Flesh pigmentation



Trout Quality - Stock Selection

Growth, Maturation, and Fat 
Level
– High (>0.20) heritability for 

growth, lower for maturation 
age.

High correlation between 
growth and fat level, 
affects meat texture and 
moisture
High correlation between 
growth and maturation, 
could affect meat quality 
and color



Trout Quality - Stock Selection

Flesh Pigmentation
– High heritability for meat color 

(female, male?)
Only Astaxanthin and 
Canthaxanthin studied 
Higher pigment retention may or 
may not be desirable

Body Conformation
– Lower heritability for dress-out 

percentage, but possible to 
make improvement



Trout Quality - Husbandry and Site Selection

Ideal Water Supply 
– Free of:

Contaminants
Suspended Solids
Pathogens

– Has Appropriate:
Quantity
Temperature
Chemical Characteristics



Contaminants  
– Direct Effects:  Food Safety (e.g.,

heavy metals, pesticides), Flavor 
(e.g., geosmin and 2-methyl-iso-
borneol)

– Indirect Effects:  Texture (growth 
related factors, stress).

Suspended Solids – Indirect 
Effects on Growth
Pathogens – Direct and Indirect

– Antibiotic applications – no 
evidence of violative residues in 
domestic production (US)

Trout Quality - Husbandry and Site Selection



Trout Quality - Husbandry and Site Selection

Quantity 
– Water velocity on trout farms is too low to impact growth and 

subsequent meat quality in practice.  Long-term exercise also has little 
effect on meat texture.

– Densities high enough to reduce growth rate have had no significant 
effects on trout muscle moisture, protein, total lipids, or fatty acid and 
amino acid composition.  (Average in the US is ~ 37 kg/m3)

Temperature
– Affects growth, lipid deposition.
– Can affect the fatty acid content trout, with lower temperatures generally 

increasing content of PUFAs especially DHA and EPA.
– Indirectly, may impact the storage life of trout fillets, with fish acclimated 

to lower temperatures showing increased rates of lipid hydrolysis during 
frozen storage.





Trout Quality - Husbandry and Site 
Selection

Producer Year
Water 
Flow 
(lps)

Dissolved
Oxygen 

(mg/L)
pH TAN

(mg/L)

Carbon
Dioxide
(mg/L)

Temp
(◦C)

NC-1 2004 94.3 9.6 6.4 0.60 6.3 12.3

2005 86.1 7.5 6.3 0.63 4.7 14.5

NC-2 2004 47.9 10.2 6.2 0.60 7.3 13.7

NC-3 2004 21.2 7.7 6.4 0.12 5.1 13.3

NC-4 2004 37.4 10.1 6.5 0.07 4.4 13.9

2005 (lot 405) 31.4 9.2 6.1 0.90 7.5 13.4

2005 (lot 605) 49.6 9.8 6.1 0.67 5.7 13.4



Trout Quality – Feeds and Feeding

As with the selection of stocks, most farmers are not 
involved directly with feed formulations other than 
selecting  for performance.
Trout quality relative to feeding is primarily a result of 
the impact of lipids on texture and flavor

– Protein source seems to have little effect on flavor as 
determined by preference studies.

– Flavor related to free fatty acids and can be negatively affected 
by oxidation, particularly in trout fed high fat diets rich in 
PUFAs. 

– A wide range of oils can be used without impacting growth and 
performance, but the effect can be evident in fatty acid profiles 
of the flesh, e.g., ratio of n-6:n-3;  DHA and EPA



Trout Quality – Feeds and Feeding

High energy/high fat diets result in high growth/high 
fat deposition, lower moisture content

– Fasting for short periods (days or weeks) has very little 
effect on muscle lipid levels or texture.

– Feeding at reduced rates (e.g., 50% of normal 
ration/growth) or fasting for extended periods can reduce 
lipid levels, increase muscle moisture content and result in 
a ‘lower quality’ trout 

– Compensatory growth mechanisms result in short-term 
reduction in proportion of lipid:protein in trout fillets during 
high growth period and should be explored.

– Finishing diets could be used to adjust fatty acid profiles.



Trout Quality – Production and Harvest 
Techniques

Production practices aimed at 
optimizing growth and FCR 
have little effect on trout 
quality:  density, short-term 
stress, growth, feeding.
Time from harvest to 
processing is very short in the 
commercial trout industry









Trout Quality – Production and Harvest 
Techniques

Acute stress immediately prior to or during harvest 
may impact onset of rigor
Stunning and slaughter techniques

– Asphyxiation:  brief, but vigorous activity
– Ice slurry:  good for maintaining quality, but slow
– CO2, N2:  CO2 works well on large numbers of fish, but 

there is an aversion response.  N2?
– Anesthesia:  Eugenol works well, but there are concerns 

about tissue residues, legality.
– Percussive stunning:  only used on large fish
– Electrical:  not used, results in quality problems related to 

bleeding





Mercury Levels in US Farmed Trout
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Average 0.014 ppm,
all samples below legal
reporting limits for 
measurement by cold 
vapor atomic absorption







Any Questions?


