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Essential fatty acids
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Strong dietary influence
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FA Analysis in Fish

Applications ?

• Experimental biology

• Ecological studies

• Aquaculture

Trophic information throught FA biomarkers

Feeding trials (monitoring FA composition over time)

Nutritional conditioning experiments, FA of physiological relevance
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Tissue sampling for FA 
analysis

Classic samples : 

• Lethal, most of the time (Brain, liver…)

• One sample at one time (+ inter-individual
variability)

No idea of the evolution
of the FA in tissues

Brain LiverMuscle
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Why following FA composition over time ?

• Experimental studies -> Testing the effects of various parameters affecting FA 
composition (T°, diet..)

• Acquiring information about the behavior of FA in tissue : Turn-over of FA, 
incorporation…

Need of non-letal sampling method to study FA 
composition overtime (and having individual

monitoring)
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The subcutaneous
biopsy

• Non-lethal method

• Sampling of white muscle

• Feasible on various fish size

• Showed no impact of growth if 
done 1 month appart
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Major questionnings : 

• Is the quantity of biopsied tissue sufficient for routine analysis (usually 50mg) ?

• How to process the sample ? 

• Is the quantity of extracted FA similar to a classic sample ?

• Is the FA profile similar between method and replicates ?

Is subcutaneous biopsy a viable method for 
FA analysis in fish ?



Material
and 

Methods
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Step 1 : Small cut on the 
skin

Step 2 : Inserting biopsy
punch

Used for human
medicine (sterile)

Ø 2 mm
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Step 4 : Lifting and 
removing the punch

Step 5 : Extratcting
tissue

Step 3 : Pushing in and 
turning the punch

Step 2 : Inserting biopsy
punch

Step 1 : Small cut on the 
skin

Step 6 : Applying 
antiseptic & surgical glue



N= 6/fish N= 1/fish

N= 6 fish

Juvenile European

seabass

~15 cm, ~50g

Whole Muscle



Whole Muscle

1mL for lipid extraction and 
separation

6mL Solvent (CHCl3-MeOH)Grinding 50mg of tissue

Fatty acid profiles 
with GC-FID



Fresh
Freeze-Dried

6mL Solvent (CHCl3-MeOH)

1mL

6mL Solvent

6mL

6mL Solvent

6mL



Results
&

Discussion



Recovery of the fish :

• No observed mortality

• Small scar after 1 month



• Quantity of tissue :

Mean sample weight with biopsy was
8,8 (± 3,5) mg.

Minimum weight was 1,4 mg and 
maximum was 14,4 mg.

• Number of identified FA :

NL PL

F

FD

WM

61

60

55 63

59

67



Quantity of extracted FA in PL :

• Lower variability

• One highly variable sample (manipulation 
bias ?)

• Overall approximative quantities of FA

Need to strengthen method
for quantity analysis
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No significant differences in FA 
profiles depending on method = 
no aberrant values in profiles

-> Need to check among the 
same individual

FA profiles in PL :



FA profiles in NL :

***

**

**

**

**

*

**

• Significant differences
between methods in 7/10 
major FA

• Freeze-Dried distinguish from
2 others

• Variability related to NL 
(reserve lipids)
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*

**

*

**

*
PL FA profile – Fish n°1 :

• 5/10 FA different
between methods

• Low intra-individual
variability

• Differences on major 
FA



*

*

*

*

NL FA profile – Fish n°1 :

• 4/10 FA different
between methods

• Low intra-individual
variability

• Quantity variability
does not affect 
proportion 



• Mass dosent seem to 
stabilize over time

• Very variable even for the 
same manipulator

• No pattern of 
improvement over time

Mass of biopsied tissue over time 
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General conclusion on the subcutaneous biopsy for FA analysis :

• The sample mass is always enough to obtain major FA profiles with a routine analysis but the mass is very
hard to stabilize

• Need further investigation to evaluate the best processing method (but both work)

• Quantity of extracted FA is VERY variable (especially NL) : Maybe because of lipid droplets in the sample, 
need to take a precious care while sampling.

• FA profiles in proportion are less variable than quantity

• Real need to asses the effect of the biopsy on fish fitness and on different species

It’s a promising method for further application of studying FA profiles over time




