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Introduction:

Florida pompano (Trachinotus carolinus) is a carnivorous marine finfish 
with commercial aquaculture potential. While the price of fishmeal has 
never  been  higher,  soy  has  long  been  considered  a  cost-effective 
potential replacement candidate for aquacultured fish. However, there 
are  many  products  on  the  domestic  and  international  market  with 
varying nutritional  profiles  that  may or  may not  be  well-utilized by 
carnivorous  fish.  Examples  include  a  variety  of  refined  soy  protein 
concentrates (SPCs) and more cost-effective fermented soy proteins, 
several  of  which  could  hold  promise  for  the  aquaculture  industry. 
Through  a  methodical  experimental  approach  at  the  University  of 
Miami Experimental Hatchery (UMEH), three soy protein products were 
evaluated for potential incorporation into feeds for Florida pompano. 

Trial 1-Digestibility:

Digestibility is an important component of any feed ingredient analysis. 
If an ingredient is not readily digestible for a certain animal, the diet 
becomes less cost efficient  and can cause health problems for  that 
animal.  If  digestibility  is  high,  then the next  step in  evaluating the 
ingredient is incorporating it into a diet and observing fish growth and 
performance.  Two soy protein concentrates (Solae SPC™ Profine® and 
Selecta SPC™) and a fermented soy protein (Hamlet protein™) were 
tested for digestibility of crude protein,  crude energy and 17 amino 
acids in adult  Florida pompano. Each diet was made to contain the 
same amount of energy, protein and lipids, so that a fair comparison 
could be made between them. The experiment was performed at the 
University  of  Miami  in  a  system designed  for  marine  fish  nutrition 



research  and  each  treatment  was  applied  to  three  tanks  of  adult 
pompano (10 fish with average weight of 577g). The fish were fed tests 
diets  and fed for  a one-week acclimatization period and then feces 
were  extracted  via  active  extraction.  Using  an  inert  marker  in  the 
feeds, apparent digestibility coefficients were calculated and are found 
in Table 1. 

Table 1. Apparent digestibility coefficient (ADC) of dietary protein, energy 
and amino acids of the evaluated vegetable feed ingredients for adult Florida 
pompano.

Ingredient  Select
a

Hamle
t

Solae Pr>F P.S.E.

Crude protein ADC 74.0c 76.0b 77.6a 0.0014 1.63
 

Energy ADC 68.2a 58.5b 68.6a 0.0000 5.00
 

Indispensable AA  
Arginine    85.9    85.6    86.2 0.757 0.84
Histidine 84.2a 81.1b 80.7b 0.008 1.91
Isoleucine 82.3a 77.9c 80.1b 0.004 2.11
Leucine 87.2a 83.9b 86.9a 0.005 1.71
Lysine 84.2a 75.6b 83.0a 0.005 2.27
Methionine 87.6 89.6 87.2 0.096 1.50
Phenylalanine 85.0a 82.2b 85.7a 0.004 1.75
Threonine 78.0a 73.8b 72.2b 0.018 3.02
Valine 81.5a 76.9b 79.1ab 0.012 2.27

 
Dispensable AA  
Alanine 85.6a 82.3b 83.1b 0.012 1.68
Aspertate1 71.1a 66.3ab 61.9b 0.010 4.55
Cysteine 76.0 68.5 70.2 0.071 4.43
Glutamate2 83.6 82.5 80.8 0.090 1.70
Glycine 71.9a 66.0b 60.0c 0.002 5.56
Proline 82.9a 79.8b 76.5b 0.015 2.27
Serine 80.1 77.1 76.8 0.063 2.00
Tyrosine 86.5 84.1 85.5 0.053 1.31

*Values in a column that do not have the same superscript letters are significantly 
different according to Duncan’s multiple range test (P < 0.05).

1 Aspartic acid and asparagine
2 Glutamic acid and glutamine

Solae  SPC,  a  U.S.  soy  product,  demonstrated  the  highest  apparent 
digestibility of crude protein and energy. Selecta SPC (from Brazil) and 
Solae SPC yielded the highest digestibility  of  essential  amino acids, 
wherever statistical significances were found. 

Trial 2- Growth and Performance:



In  a  second  experiment,  the  growth  of  fish  and  performance  of 
balanced diets formulated with the same ingredients was evaluated in 
juveniles. In the same system, 35 pompano (average weight 28g) were 
fed four separate diets for 34 days.  Initial and final tank weight was 
recorded for each treatment and several standard performance metrics 
were measured (Table 2).



Table 2. Performance indicators for juvenile Florida Pompano fed experimental diets*

Dietary treatment Final 
weight

WG2 ADG3 SGR4 MDI5 GEI6 GPI7 FE8 PER9 FCR10 FIFO11

g % g/d %/d g/d kcal/
d

g/d g gain/g 
fed

% g fed/g 
gain

Sample period 1 – 34 d1

Control 46.4a 64.6 0.54a 1.47 1.17 23.2 0.53a 0.46 1.02 2.18a 2.90c

Selecta 42.1b 53.6 0.43b 1.26 1.15 23.0 0.52a 0.38 0.83 2.69b 2.24b

Hamlet 41.6b 57.6 0.45b 1.34 1.09 21.8 0.48b  0.41 0.93 2.45ab 2.05ab

Solae 46.0a 65.3 0.53a 1.48 1.15 23.0 0.52a 0.47 1.04 2.16a 1.80a

Pr > F 0.02 0.07 0.02 0.06 0.05 0.05 0.02 0.06 0.06 0.049 0.00
P.S.E.

2.72 6.75 0.06 0.12 0.04 0.80 0.02 0.05 0.11 0.29 0.46
*Values in a column that do not have the same superscript letters are significantly different according to Duncan’s multiple 
range test (P < 0.05).  
1Initial weight: 27.8 ± 8.8 g.
2Weight gain = ((final weight – initial weight) x 100)/ initial weight
3ADG = Average daily gain
4SGR = 100 x (ln average final weight - ln average initial weight)/numbers of days
5MDI = Mean daily intake
6GEI = Gross energy intake
7GPI = Gross protein intake 
8FE = Feed efficiency 
9PER = Protein efficiency ratio
10FCR = Feed conversion ratio
11FIFO = Fish in: fish out ratio = (g fishmeal in the diet + g fish oil in the diet) / (g fishmeal from wild fish + g fish oil from wild 
fish) x FCR





Performance metrics of average daily growth and gross protein intake 
were significantly greater in the fish fed the Solae SPC diet. The feed 
conversion  ratio  (FCR)  and  fish  in  fish  out  (FIFO)  ratio,  used  in 
evaluating feed efficiency, were also significantly lowest for the Solae 
SPC diet. 

Discussion:

The lone U.S. soy product in this study had the best performance in 
many measurable metrics. While the digestibility of the Brazilian soy 
protein  concentrate,  Selecta  SPC,  was  excellent  for  amino  acids, 
something prevented juveniles from growing as well as those fed the 
Solae SPC diet. Hamlet Protein, a fermented Danish product, performed 
well  in  the  growth  experiment,  especially  considering  its  low crude 
protein makeup and poor digestibility of amino acids. Further research 
should be done to identify exactly what caused the slower growth, but 
perhaps  more  focus  should  be  on  newer  domestic  products  to  find 
which have the most potential.  

 This study confirms that fishmeal replacement with soybean meal is 
possible, and that supplementation of protein using soybeans should 
be  considered  at  a  commercial  scale.  When  the  test  diets  were 
compared with a control diet containing 35% regular soybean meal, it 
was evident that the control diet was also a viable one. While Solae 
SPC was the best performer overall in this study, it is important to note 
that it is an expensive ingredient.  Future studies should continue to 
evaluate the inclusion of Solae SPC and other new soy protein products 
in diets for Florida pompano and other species of marine fish. 

Application for Industry:

This  project  will  provide  valuable  data  for  the  formulation  of  more 
efficient diets with high levels of soy-based product as nutritionists will 
be able to formulate feeds specifically for fish of a certain size range, 
diminishing  the  high  operation  costs  associated  with  the  feed.  The 
results  of  this  project  can  and  will  likely  be  readily  used  by  the 
aquaculture  industry  and  the  scientific  community.  There  is  a 
widespread  interest  in  developing  pompano  aquaculture  by  the 
industry  (e.g.  Open  Blue  Sea  Farms  in  Panama  and  Beaver  Street 
Fisheries  from Florida as  well  as  Tropic  Seafood from the Bahamas, 
which are all important industry partners of our R&D Program.


