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Elaboration of pâté using fish residues
Elaboração de patê utilizando resíduos de pescado
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INTRODUCTION
The growing and significant demand for products from 
Brazilian aquaculture coupled with the changing consumer 
profile has raised interest in relation to processed fish foods, 
because there is a growing search for practical and nutritious 

foods (MATIUCCI et al., 2019). This increase in fish pro-
duction has generated a problem, which is the large amount 
of waste that ends up being discarded in the environment 
(MINOZZO; WASZCZYNKYJ; BOSCOLO, 2008). 

The use of these residues in a cautious and technologi-
cal way is still inexpressive, and the biomass formed by these 
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residues, head, fins, skin, viscera, and spine can represent more 
than 50% of the fish (SILVA et al., 2009). Thus, it is neces-
sary to develop technologies to take full advantage of fish, 
promoting sustainability and economic return for the sector. 
From another perspective, the growing interest in this prod-
uct is also important, mainly due to the nutritional quality of 
these residues, such as omega 3, calcium, phosphorus, iron, 
and amino acids (Souza et al., 2017).

For example, the process of filleting tilapia generates large 
amounts of waste, which are used in flour or silage produc-
tion, or discarded into the environment. Considering that 
the filleting process generates around 60% to 72% of residue, 
(KUBITZA, 2006), the search for more rational and viable ways 
to apply this residue is essential for the sector’s sustainability.

The use of mechanically separated meat (MSM) and trim-
mings are a way to apply this waste in human food, serving as 
raw material for the production of sausages and restructured 
products, such as pâté, giving rise to products with higher 
added value. Studies using MSM from Pacu (Piaractus meso-
potamicus), Jundiá (Rhandia quelen), and Tilapia (Oreochromis 
niloticus) to make pâtés have proven to be viable. The elabora-
tion of products, such as pâtés and croquettes, diversifies the 
production line and generates co-products from the filleting 
industry, besides encouraging the increase of fish consump-
tion from new processed products of greater convenience in 
preparation (BORDIGNON, et al., 2010; FEIDEN et al., 
2010; MATIUCCI et al., 2019).  

Another alternative is the elaboration of meal or protein 
concentrate from trimmings (commonly called the “V” cut 
of the filet), carcass and CMS, so that they can be included 
in food products consumed daily, as an alternative food that 
is economical and of social application, besides being highly 
nutritious (SOUZA et al., 2017).

The objective of this study was to elaborate pâtés using 
residues from the tilapia processing (fillet “V” cut) with and 
without the inclusion of smoked tilapia and salmon carcass 
flours and to evaluate the sensorial, microbiological, physical-
chemical, and shelf-life characteristics.

MATERIAL AND METHODS

Preparation of smoked flours from Nile tilapia and 
salmon carcasses 

The production of fishmeal was carried out at Fish Technology 
Laboratory of the Experimental Farm of Iguatemi (FEI), 
belonging to State University of Maringá- UEM. Carcasses 
of Nile tilapia (Oreochromis niloticus) from company  Smart 
Fish (Rolândia, PR), and Salmon (Salmo salar) from company 
Tomita & Tomita Ltda (Maringá, PR) ,were used.  

The carcasses obtained in the filleting process were frozen 
and transported in an isothermal box up to Fish Technology 
Laboratory of the Experimental Farm of Iguatemi (FEI), at 

State University of Maringá - UEM. At this location, when 
the flours were being prepared, the tilapia and salmon car-
casses (bone without the fillets) were thawed at room tem-
perature and the fins and heads were removed. The different 
raw materials were washed, weighed, and subjected to a brine 
in a 1:1 ratio of meat waste and water, containing 10% rock 
salt, 1% unnatural rosemary (Salvia rosmarinus), 0.1 mg.kg-1 
of Proxitane® 1512 AL (sanitizer based on peracetic acid, 
hydrogen peroxide, acetic acid, and water) and 0.5 mg.kg-1 
of antioxidant butylated hydroxytoluene, BHT (BHT ACS 
99.8%, Labsynth Brazil) for 15 min. Afterwards they were 
dehydrated in a forced air circulation oven at 50 °C for 90 
min. Then they were taken for hot smoking for 150 min. at 
60°C ± 90°C in a homemade stainless-steel smoker (dimen-
sions: H 1.45m x W 0.55m x D 0.45m) with smoke generator, 
from the combustion of pink eucalyptus sawdust (Eucalyptus 
globulus), positioned outside the smoking chamber, and the 
temperature was maintained with the use of cooking gas. 

After being smoked, the salmon and tilapia carcasses were 
pressed separately in a hydraulic press with a capacity of 10 
tons to extract the excess water. The press cake was ground 
in a meat grinder and dehydrated in an oven with forced air 
circulation for drying at 55 °C for 24 hours. The dehydrated 
material was submitted to a new grinding in a knife mill to 
obtain the salmon and tilapia flours, which were evaluated as 
to the characterization of their nutritional composition and 
used in the preparation of pâtés.

Preparation of pâtés

To prepare the pâtés, the frozen tilapia fillet trimmings were 
ground five times to reduce the size of the bones present. 
They were then weighed according to the treatments. The pâté 
formulations are shown in Table 1, differentiated by the inclu-
sion or not of fish meal, resulting in three pâté formulations: 
Treatment 1 - pâté without fish meal (PSF), Treatment 2 - pâté 
with smoked salmon carcass meal (PFSD), and Treatment 3 - 
pâté with smoked tilapia carcass meal (PFTD).

The ingredients were included according to the mentioned 
treatments (Table 1), with trimmings in natura (40%) and 
pre-cooked (60% of the total trimmings plus the MSM) the 
homogenization occurred in a multiprocessor until a homo-
geneous mass was obtained. The finished dough was filled 
into polypropylene containers, identified, pasteurized in an 
oven, and stored under refrigeration (+/- 7 °C) for 90 days 
to perform the shelf-life study. Initial samples were collected 
for microbiological, physicochemical, and sensory analysis.  

Evaluation of the shelf-life of pâtés

The shelf-life study of the pâtés was conducted over 90 days. 
During this period, the pâtés were stored under refrigeration 
(+/- 7 °C). Samples were collected at 0, 15, 30, 45, 60, 75, and 

http://mg.kg
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90 days after storage for chemical analyses of lipid oxidation 
using thiobarbituric acid reactive substances (TBARs) and 0, 
15, and 30 days for instrumental color analysis.  

Microbiological analysis of flours and pâtés

The microbiological analyses of the flours and pâtés took place 
in the Laboratory of Microbiology and Food Microscopy 
of the Department of Clinical Analysis - State University of 
Maringá - UEM. They were performed to quantify the posi-
tive Staphylococcus coagulase expressed in colony forming 
units (CFU)/gram, the most probable number (MPN) of 
coliforms at 35 and 45 °C, and also the presence or absence 
of Salmonella spp, according to APHA (1992). The micro-
biological protocols followed the standards recommended by 
Resolution RDC No. 12 of January 2, 2001, of the National 
Health Surveillance Agency (BRASIL, 2001). 

Physical-chemical analysis

Centesimal composition and caloric value of flours and pâtés

Analyses of the composition of the flours and pâtés were perfor-
med. For the characterization of the moisture and ash contents, 

the method described according to the Association of Official 
Analytical Chemists was used (AOAC, 1997). For determina-
tion of the crude protein contents, the semi-micro Kjeldahl 
method was followed (SILVA; QUEIROZ, 2002). The car-
bohydrate contents were estimated using a mathematical for-
mula that considers the carbohydrate content, the comple-
mentary value that must total 100 %, adding the contents 
of moisture, crude protein, lipids, and ash (BRASIL, 2003).

The lipids were extracted according to an adaptation of 
the method described by Bligh and Dyer (1959) using a solu-
tion of chloroform, methanol, and water in a proportion of 
2:2:1.8 (v/v/v), respectively. The collagen was quantified by 
the methodology described by IAL (1985), through the quan-
tification of the amino acid hydroxyproline.

The total caloric value was obtained by multiplying the 
means for protein and carbohydrates by factor 4 plus the multi-
plication of the lipid content by factor 9 (SOUCI  et al., 2000).

Colorimetry of pâtés

The color of the samples was evaluated using Konica Minolta’s 
CR-400 portable colorimeter (settings: Illuminant D65; 0º vie-
wing angle; and 4 self-average). Three readings were taken per 
sample at room temperature, and the results were expressed by 
the parameters L* (representing the percentage of brightness, 
where black means 0 %, and white, 100 %), a* (red-green 
component), and b* (yellow-blue component), according to 
the CIELAB color system (DO AMARAL et al., 2012).

Hydrogen potencial (pH) and water activity (Aw) of 
the pâtés

The pH of the samples was measured using a homogenized 
solution of 10 g of sample diluted in 100 mL of distilled water. 
The solution was submitted to the electrodes of the pH meter 
(DM 22, Digimed, São Paulo, Brazil) for five minutes, and 
the pH reading was performed (IAL, 1985).

The water activity (Aw) was determined using an Aw 
Sprint - Novasina TH-500 device.  

Determination of lipid oxidation by thiobarbituric 
acid (TBARs) of pâtés

To evaluate the lipid oxidation of the pâtés, the oxidation 
equivalent in malonaldehyde was observed through the TBARs 
methodology (JUNCHER et al., 2001). For the extraction 
of aldehydes, 5 g of the homogenized pâté sample was mixed 
with 15 mL of the extraction solution, and then homogeni-
zed in the Ultra Turax for 1 minute. Then the samples were 
filtered, and the filtrate was used for TBARs analysis. For 
the determination of TBARs-reactive substances, a 1.5 mL 
aliquot of the extract was transferred to 15 mL Falcon tubes, 
and 1.5 mL of the Thiobarbituric acid solution was added. 

Table 1. Formulation of pâtés with inclusion of smoked flours 
from Nile tilapia and salmon carcasses

Ingredients

Pâtés*

PSF PFSD PFTD

Quantity (%)

Formulation Basis

Trimmings 90 80 80

MSM 10 10 10

Smoked Tilapia Flour 0 0 10

Smoked Salmon Flour 0 10 0

Intended added

Hydrogenated fat 15.4 15.4 15.4

Ice 11.5 11.5 11.5

Oatmeal 2.3 2.3 2.3

Isolated soy protein 1.4 1.4 1.4

Salt 0.8 0.8 0.8

Monosodium glutamate 1.5 1.5 1.5

Healing salts 1.4 1.4 1.4

Sugar 0.3 0.3 0.3

Onion cream 3.1 3.1 3.1

Lemon Juice 2.6 2.6 2.6

Seasonings** 0.7 0.7 0.7

** dehydrated garlic, dehydrated onion flakes, dehydrated green smell, 
nutmeg and black pepper. *PSF - pâté without fishmeal inclusion; 
PFSD - pâté with smoked salmon carcass meal inclusion; PFTD - pâté 
with smoked tilapia carcass meal inclusion.
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It was then placed in a boiling bath (100 °C) for 15 min, 
cooled in ice water for 5 min, and then the contents were 
added into the cuvettes. After reading at 532 nm, distilled 
water was used as a blank.

Sensory analysis of the pâtés

The sensory analysis of the pâtés was performed with 50 
untrained tasters, randomly numbering the samples in a room 
without an individual booth. For the sensory analysis, 40 g 
of each sample were provided with a toast. A glass with water 
was provided for cleaning the papillae, in addition to a sheet 
for sensory analysis. The attributes of aroma, color, flavor, tex-
ture, and overall acceptance were evaluated using a hedonic 
scale of nine points, with the extremes: 1 and 9, “I dislike very 
much” or “I like very much”, respectively (MORAES, 1993; 
STONE; SIDEL, 1993; DUTCOSKY, 2011). The purchase 
intention was also evaluated using a 5-point hedonic scale, 
where the extremes 5 and 1 represent “would certainly buy” 
and “would definitely not buy”, respectively, according to the 
methodology described for sensory analysis (MEILGAARD; 
CIVILE; CARR, 1991; DAMÁSIO; SILVA, 1996). The accep-
tance index was calculated using the formula IA (%) = (A/B) 
x 100, where A = presents the average score obtained by 
the product analyzed on the hedonic scale; B = represents the 
maximum grade that the product received on the hedonic 
scale (DUTCOSKY, 2011). The sensory analysis was evalua-
ted and approved by the Ethics Committee of COPEP, with 
CAEE Registration: 71048517.2.0000.0104. The study was 
conducted according to the precepts of Resolution 196/96 of 
the National Health Council.

Statistical Analysis

An entirely randomized design with three treatments was used: 
pâté without flour (Trat 1, PSF), pâté with smoked salmon 
flour (Trat 2, PFSD), and pâté with smoked tilapia flour (Trat 
3, PFTD), with five repetitions for each treatment. 

Statistical Delineation

The design was entirely randomized with three treatments 
(Trat1= PSF, Trat2 = PFSD, and Trat3= PFTD), with 5 repe-
titions. The results of the analyzed variables, composition, 
caloric value, pH, and Aw were submitted to variance analy-
sis, and the means were compared by Tukey’s test at 5% pro-
bability level (SAS, 2001).

Colorimetry and TBARs were evaluated by regression 
as a function of time at 5% probability level (SAS, 2001).

For sensory analysis (n = 50) generalized linear models 
(GENMOD procedure) were used, considering the distribu-
tion of variables as gamma with inverse link function, using 
the Statistical Analysis System program (SAS, 2001).

The composition analysis of the flours and the microbio-
logical analyses were examined in order to only characterize 
the pâtés, but only descriptively.

RESULTS AND DISCUSSION

Microbiological analysis of flours and pâtés

Among the microbiological analyses were the quantification 
of the most probable number of total coliforms per gram, 
the most probable number of fecal coliforms per gram, 
Staphylococcus coagulase positive in colony forming units per 
gram and Salmonella spp (APHA, 1992). The microbiological 
protocol followed the standards recommended by Resolution 
RDC No. 12 of January 2, 2001, of the National Health 
Surveillance Agency (BRASIL, 2001). The results obtained 
are shown in Table 2.  

The microbiological analysis of the flours and pâtés 
showed <3 MPN of coliforms at 35 and 45 °C, 1x102 of 
Sthapylococcus coagulase positive  and absence of Salmonella sp. 
(Table 3). This indicates that the flours and pâtés were within 
the microbiological standards required by the Brazilian legis-
lation (BRASIL, 2001), whose values for Coliforms at 35°C 
and 45°C are lower than 3 MPN/g, Staphylococcus coagulase 
positive less than 1 x 102 CFU g-1, and absence of Salmonella 

Table 2. Microbiological analysis of pâtés and flours from smoked fish carcasses

Treatment
Microbiological analysis

Coliforms at 35°C 
(MPN/g)

Coliforms at 45°C 
(MPN/g)

S. coagulase positive 
(CFU/g)

Salmonella  
sp. 25g

Flours

Salmon <3 <3 <102 Absence

Tilapia <3 <3 <102 Absence

Pâtés

Flourless <3 <3 <102 Absence

Smoked Salmon <3 <3 <102 Absence

Smoked Tilapia <3 <3 <102 Absence

MPN= Most Probable Number; CFU= Colony Forming Unit.
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in 25g of sample, inferring that the flours and pâtés produced 
in this study were suitable for human consumption. 

Physicochemical analysis of the flours and pâtés

Centesimal composition of smoked salmon and tilapia 
carcass flours

Table 3 shows the composition of the two flours prepared 
for inclusion in the pâté of tilapia trimmings. The moisture 
content of the salmon and tilapia flour found (Table 3) were 
below the classification of fish flours, because according to 
the Regulation of Industrial and Sanitary Inspection of pro-
ducts of animal origin (RIISPOA, 1997), the intact dried fish 
should not contain more than 12% of moisture.

The protein content was high for both smoked carcass 
flours, where salmon presented 52.66 % and tilapia 65.52 % 
(Table 3). When using the same smoking methodology to 
obtain flours, Coradini (2018) obtained a similar value for 
tilapia flour, (50.91 %), whereas for salmon flour the protein 
value of salmon flour was lower than that of the present study 
(45.86 %). These values differ from those obtained in this 

work, probably due to the fact that the raw material used to 
obtain the flours is filleting waste and its meat content varies 
according to the methodology, operator, size, and fish species.

Souza et al. (2017) worked with several fish species dur-
ing the preparation of carcass flours, using a methodology 
different from this experiment, and obtained for tilapia and 
salmon the contents of total lipids of 5.82 and 18.81 %, 
respectively. Coradini (2018), on the other hand, reported 
much higher lipid contents for the same fish species, using 
the same methodology.

The ash content of both salmon and tilapia carcass flours 
in Table 3 is considered high due to the presence of bones (spi-
nal column and ribs) and the addition of salt in the process of 
salting the carcasses for smoking. Coradini (2018) presents a 
tilapia flour prepared by the same methodology with 28.57 
% of ash, while that of salmon has 22.74 %. These differ-
ences for the various nutrients are due to the species and their 
intrinsic factors (chemical composition, feeding, raw material 
type used, or fish cut, among others) and the method used 
for preparing the flours. 

Centesimal composition of the pâtés
The tilapia trim pâtés with added flour from smoked salmon 
and tilapia carcasses differed significantly for all variables 
analyzed (Table 4).

The pâté without added fishmeal had higher moisture con-
tent when compared to pâtés with added fishmeal. This occurred 
due to the fact that fish meal is hygroscopic, regardless of the 
species, not having the capacity to retain water, facilitating the 
evaporation or loss of water to the environment (ASSUNÇÃO; 
PENA, 2007). There was no significant difference in protein 
content between the pâtés, while the fat content was more expres-
sive (p < 0.05) in the pâté with salmon flour. However, the ash 
content was significantly higher in pâtés with either tilapia or 

Table 3. Centesimal composition and caloric value of smoked 
salmon and tilapia carcass flours

Nutrients (%)*
Smoked carcass flour

Salmon Tilapia

Humidity 6.11 8.10

Crude Protein 52.66 65.52

Lipids 13.76 9.89

Ash 33.16 22.48

Caloric Value** 336.08 327.09

* Carbohydrate Value lower than 1 %. ** Caloric value refers to kcal.100g-1

Table 4. Centesimal composition of pâtés made from trimmings and MSM of Nile tilapia, with inclusion of smoked salmon and tilapia 
carcass flours

Nutrients (%)
Trimmings Pâtés and Tilapia MSM

P Value CV %**
Flourless Salmon Flour Tilapia Flour

Humidity 63.62±0.13a 59.75±0.13b 60.35±0.80b <0.01 1.03

Protein 15.30±0.20 15.67±0.06 16.62±0.02 0.06 1.01

Lipids 11.59±0.12b 12.62±0.07a 11.20±0.25b <0.01 1.89

Ashes 9.49±0.12b 12.10±0.26a 12.42±0.54a <0.01 4.05

Carbohydrates 2.12±0.03a     1.98±0.03b   1.65±0.02c <0.01 1.69

Caloric Value* 173.96±1.55b    184.22±0.78a 173.92±2.40b <0.01 1.27

Salt 1.66±0.11b 2.38±0.03a    2.32±0.14a <0.01 6.52

Collagen 0.96±0.02b 1.42±0.02a    1.49±0.09a <0.01 5.38

pH 6.00±0.03 6.02±0.00 5.97±0.02  0.06 0.48

Aw 0.832±0.00a 0.816±0.01b 0.816±0.00b  0.03 0.80

Averages in the same row followed by different letters differed by Tukey’s test (p < 0.05). *caloric value (kcal.100g-1). **CV, coefficient of 
variation. Data expressed as mean ± standard deviation.
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salmon flour. This result was expected, since the flours used in 
the preparation of the pâtés (Table 3) had a high content of 
mineral matter, as mentioned, which is due to the bones pres-
ent in the carcass (bone with ribs and remaining meat) of the 
species used in this experiment, in addition to the salt from 
the brining (10%) in the smoking process. 

The collagen and salt contents were significantly lower 
in the pâté without the inclusion of flours (Table 4). As the 
flours were smoked, and this process includes the brining 
stage, which consists of immersing the carcasses in saturated 
salt solution, the salt content in these flours is relatively high. 
Thus, it is possible to observe higher salt values in the pâtés 
with the inclusion of the flours.  

Regarding collagen content, there are no specifications 
on the allowable amounts of connective tissue or collagenous 
proteins in Brazil, as there are in the European Union (EU) 
regulations, which limits the amount of collagenous connec-
tive tissue allowed for the meat ingredient from mammalian 
animals (except for rabbits and pigs), which is 25%, for pork 
meat which is also 25%, and poultry and rabbits, 10% (CE, 
2004), and the United States (USA) which limits the use 
of porcine collagen in sausages up to 3.5% (NARA, 2008). 
Thus, the values found in this study are in accordance with 
the American and European legislation (Table 4).

The amount of collagen in meat raw materials has a lim-
iting content for its use (OLIVEIRA; OLIVEIRA, 2011). 
When in high amounts in the product mass, it causes changes 
in the final product, such as: gelatin accumulation, formation 
of gelatinous coating between the product and its wrapping, 
changes in yield, texture, emulsion stability, color, flavor, shelf 
life, and nutritional value (POUTTU; POULANNE, 2004).

The carbohydrate contents showed significant differences 
for all treatments (Table 4), ranging from 1.65% for the pâté 
with tilapia flour inclusion and 2.12% for the treatment 
without added flour. These values are in accordance with the 
recommended by the legislation, whose values should vary 
between 1 and 10 % (BRASIL, 2000). However, the lower 
carbohydrate content in the pâtés is due to the 300 g of fish 
flour that was included in the pâté.

The caloric value was more expressive (p < 0.05) for the 
pâté with salmon flour inclusion (Table 4), resulting from 
the higher fat content present in the flour (Table 3). According 
to Minozzo (2016), the caloric value of fish, as food, particu-
larly depends on the fat content.

All three pâté formulations were within the humidity, 
fat, and protein standards established by Brazilian legisla-
tion. According to the regulation, pâtés can have a maximum 
of 70% humidity and 32% fat, while the minimum protein 
content is 8% (BRASIL, 2000).

Minozzo, Waszczynkyj, and Beirão (2008) obtained simi-
lar values for moisture (59.47%) and carbohydrate (2.39%) 
in the tilapia pâté when working with tilapia pâté and com-
mercial brands, tuna, and ham pâté; However, for the lipid 

content of ham pâté (17.72 %), it was much higher than in 
the present study with trimmed pâté and MSM, regardless 
of the inclusion of smoked salmon and tilapia carcass flours. 
The ash and protein contents were relatively lower than in 
the present study. The average values of ash were 2.20 % for 
tilapia pâté, 2.96 % for tuna pâté, and 2.53 % for ham pâté, 
while protein was 8.53, 6.83, and 9.05 % for tilapia, tuna, 
and ham pâté, respectively. 

When working with the production of armado (Pterodoras 
granulosus) pâté and its microbiological, sensory, and physi-
cochemical characterization, Minozzo; Waszczynkyj; Boscolo 
(2010) obtained average values for the composition of pâté 
of 61.5% of moisture, 10% of protein, 25% of lipids, 2.5% 
of ash, and 1.4% of carbohydrates, similar to this study in 
the composition of moisture, protein, and carbohydrates 
(Table 4). Nevertheless, the ash values are much lower since 
the aforementioned authors did not use bone parts in the 
elaboration of the pâtés. The lipid content of 25% obtained 
by Minozzo; Waszczynkyj; Boscolo (2010) is higher than the 
results obtained in the present study. The fat content of the 
pâté is very important for the formation of the emulsion char-
acteristic of this product. 

According to Schiffner; Oppel; Lörtzing (1996), for a 
pâté to comprise an optimal amount of fat, it should average 
between 20 and 60 %. Too low or too high values influence 
the final quality of the product. A pâté with less than 20% 
fat loses its mellifluousness, becoming dry and repulsive when 
filled, and when it dries out, a gray outer layer forms. The fat 
used can be soft or hard, and fresh, as it determines the fla-
vor of the final product. However, other authors have also 
reported low lipid values, such as Echarte et al. (2003), who, 
when studying the nutritional evaluation of salmon, anchovy, 
and codfish pâtés, reported values of 16.10 and 13.72 % for 
anchovy and codfish pâtés, respectively. Likewise, Aquerreta 
et al. (2002) and Minozzo; Waszczynkyj; Beirão (2008) men-
tioned values of 10.01 % and 3.69 % of lipids in tuna pâtés, 
respectively. Nonetheless, when making pâtés, a minimum 
fat content of 20% must be considered in order to maintain 
the characteristic pattern of the product. 

The pH did not present any difference (p > 0.05) among 
treatments (Table 4); however, the pH averages (5.97 to 6.02) 
agree with the expected values for this type of product, accord-
ing to Estévez et al. (2005). According to these results, the pâtés 
can be classified as low acid (pH > 4.5), pursuant to the Sanitary 
Standards of the Adolfo Lutz Institute (IAL, 1967). These pH 
values are compatible with other fish products, such as: shrimp 
(6.8 to 7.0), fresh fish (6.6 to 6.8), and crustaceans (6.8 to 7.0) 
(IANFES, 1997); tilapia pâté (6.65 to 6.68) (MINOZZO, 
2010); and ham pâté (6.57) (SILVA et al., 2003).

The Aw of the pâtés maintained average values close to 
0.824, which was the highest value for the pâté without flour 
inclusion (Table 4), indicating that the inclusion of the flours 
tends to decrease the Aw; however, both pâtés presented high 
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values for this variable, and these values were above the bor-
derline zone (> 0.60) for the development of microorganisms. 
However, the Aw values presented in this study were lower 
than those reported by Minozzo; Waszczynkyj; Boscolo (2010) 
for pâtés with the creamy type armado fish (Aw = 0.943). 
Microbiological quality, humidity, Aw, and pH are relevant 
factors in maintaining food quality. The high pH associated 
with high water activity can favor the proliferation of microor-
ganisms, such as Salmonella, Campylobacter, Yersinia, E. Coli, 
Shiguella, Clostridium, S. Aureus (IANFES, 1997).  

Colorimetry analysis of the pâtés 

The brightness intensity of the pâtés did not vary throughout 
the 30-day shelf-life period (P<0.05), (Table 5). Nevertheless, 
at the beginning of shelf-life, at time zero, the pâtés showed 
significantly higher luminosity for the PSF, while the PFSD 
did not differ (P<0.05) from the others. The luminosity varied 

from 60.6 to 46.04, representing a reduction of 25%, depen-
ding on the inclusion of smoked fish flour and the species 
of fish used for the flour. Thus, the PSF treatment (without 
the inclusion of flour) obtained the highest average for the 
L* coordinate, while the PFTD treatment, with inclusion of 
smoked tilapia flour, presented the lowest average, indicating 
darker pâtés, that is, the inclusion of the flours decreased the 
brightness of the pâtés.

There was no significant difference for the red tendency 
(coordinate a*) among the treatments throughout the 30 days 
of shelf life, whose average value was around 6.4. Regarding the 
evaluated times, this variable differed among treatments only 
at time zero. This is due to the inclusion of smoked salmon and 
tilapia carcass flours in the pâtés (PFSD = 7.27, and PFTD = 
6.21), compared to those that did not include the flours (PSF 
= 5.24). However, when salmon flour was added, the red ten-
dency was significantly higher than when smoked fish flour 
was not included (PSF), (Table 6). This result is justified due 

Table 5. Colorimetric analysis of fish chip pâtés with added smoked salmon and tilapia carcass flours over 30 days

Variable Time
Treatment

P Value C.V. (%)
PSF PFSD PFTD

Luminosity

0 62.17±1.25a 58.11±0.21ab 44.76±1.60b 0.012

14.7215 dias 60.56±0.39 54.33±0.62 47.14±1.89 0.149

30 dias 59.26±470 56.52±3.70 46.23±1.60 0.138

P Value 0.906 0.846 0.935

Chromaticity a*

0 5.24±0.04b 7.27±0.10a 6.21±0.25ab 0.012

11.6315 dias 6.23±0.14 7.10±0.32 6.51±0.22 0.367

30 dias 5.43±0.17 6.75±0.18 6.57±0.26 0.862

P Value 0.243 0.692 0.816

Chromaticity b*

0 14.06±0.58B 13.68±0.10B 13.92±0.06 1.00

12.3215 dias 18.74±0.12Aa 17.62±0.39Aa Aab 14.84±0.05b 0.045

30 dias 13.32±0.23B 12.55±0.18B 14.09±0.05 0.60

P Value <0.01 <0.01 0.805

Averages in the same row followed by distinct lowercase letters differ among themselves by the Tukey test (p<0.05). Averages in the same column 
followed by different capital letters differ by the Tukey test (p<0.05). CV, coefficient of variation. Data expressed as mean ± standard deviation. 
PSF, pâté without flour inclusion. PFSD, pâté with smoked salmon flour inclusion. PFTD, pâté with smoked tilapia flour inclusion.

Table 6. Sensory analysis of fish trimmings pâtés with added smoked salmon and tilapia carcass flours

Variables
Treatments

P Value* C.V
PSF PFSD PFTD

Color 6.76±1.22a 5.76±1.74b 6.20±1.58ab 0.0333 30.44

Aroma 6.90±1.20 6.14±1.66 6.16±1.56 0.0672 28.85

Texture 6.72±1.23 5.94±1.63 6.08±1.56 0.0768 29.13

Flavor 6.80±1.48 6.44±1.59 6.00±1.96 0.1666 32.80

Overall impression 6.86±1.45a 5.80±1.72b 5.88±1.84b 0.0179 33.21

Purchase Intention 3.50±0.78 3.00±0.96 3.08±0.98 0.0667 35.81

* Averages in the same row followed by distinct letters differed by the Tukey test (p<0.05). CV, coefficient of variation. Data expressed as mean ± 
standard deviation. PSF, pâté without flour inclusion. PFSD, pâté with smoked salmon flour inclusion. PFTD, pâté with smoked tilapia flour inclusion.
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Figure 1. Evolution of thiobarbituric acid reactive substances (TBARs) during the 90-day shelf-life of pâtés without fishmeal inclusion 
(PSF), with smoked salmon flour inclusion (PFSD) and with tilapia flour inclusion (PFTD).
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to the greater intensity in the salmon meat color, associated 
with the smoking process that provides a redder color to the 
product. According to Canhos; Dias (1900), in the smoking 
process, the smoke compounds react with amino acids in the 
product, occurring the well-known Maillard reaction, deter-
mining a redder shade to the product.

During the 30 days of shelf-life evaluation of the pâtés, 
there was a significant change for the b* coordinate in the PSF 
and PFSD pâtés (Table 5). There was an increase in the b* 
coordinate on the 15th day, and then it decreased again with 
values similar to time zero. The PFTD, however, did not vary 
throughout the 30-day storage period, but at 15 days (14.84) 
the value was significantly lower than the PSF and PFSD, 
18.74 and 17.62, respectively, showing that the PFTD had less 
brightness (Table 5) in the 30 days cycle and, consequently, less 
variation in the tendency to yellow color. This may be associ-
ated with oxidation reactions that can occur during storage, 
changing the color of the product.

The values obtained in the present work for the vari-
ables of Luminosity (62.21), coordinates a* (5.24) and b* 
(14.06), differ from the results obtained by Minozzo (2010) 
for tilapia pâté, whose values were 69.0, 7.18, and 12.97, 
respectively, which may be associated with the contents of 
MSM used in both works.

Determination of lipid oxidation by thiobarbituric 
acid (TBARs)

According to the shelf-life of the PSF, PFSD, and PFTD, it 
was possible to observe changes in malonaldehyde (MDA) 

levels over the 90 days (p < 0.05), for all treatments (Figure 1). 
These changes were evaluated by regression analysis.

Initially, the MDA.kg-1 values of the samples were 2.82, 
2.96, and 3.01 for the PFSD, PSF, and PFTD, respectively. 
PSF had its peak MDA production at 15 days shelf-life, achiev-
ing values of 6.52 mg of MDA.kg-1, reaching 4.52 mg at 90 
days (y=3.324+0.301x-0.039x², R²=0.78). 

The oxidation peak for PFSD (6.04mg of MDA.kg-1) and 
PFTD (6.52mg of MDA.kg-1) occurred around the 45 days 
of shelf-life, reaching the value of 5.0 and 5.45mg of MDA.
kg-1, respectively. Thus, the equation presented for each of the 
prepared pâtés was quadratic (y=1.1399+1.7253x-0.1683x², 
R²=0.89 and y=0.9766+2.1215x-0.2146x², R²=0.95), respec-
tively for PFSD and PFTD.

The pâtés with inclusion of smoked fish carcass flours 
took longer to reach the peak of oxidation, and for PFSD 
and PFTD it took about 45 days, while the pâté that did not 
have smoked fish flour included reached the peak with only 
15 days of storage. This shows that the pâtés with fishmeal 
provided a longer shelf life for them. This occurred due to 
antioxidant traces from the carcass flour (BHT).

The results obtained in this study are similar to Pateiro 
et al. (2014) who worked with pork pâté and obtained initial 
values of 2.9 mg of MDA.kg-1, reaching an oxidation peak 
of 4.3 mg of MDA.kg-1; however, in this study the time was 
much shorter (approximately five days of storage) than the 
time used in this experiment of pâtés with fish trimmings. 

The TBARs levels indicate the high presence of malonal-
dehyde during the evaluation period, since the TBARs val-
ues obtained were higher than 0.16 mg of MDA.kg-1, which, 

http://MDA.kg
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according to Terra; Cichoski; De Freitas (2006), can be harm-
ful to the consumer’s health. The control of oxidative reac-
tions is an extremely important factor for health, since several 
authors indicate that high values of TBARs, which are sub-
stances arising from rancidification, are toxic, carcinogenic, 
and mutagenic. In Brazil, no legislation limits the amount of 
malonaldehyde/kg in meat products; however, some authors 
consider that values lower than 3 mg of MDA.kg-1 of sam-
ple are considered satisfactory for the quality of products 
(AL-KAHTANI et al., 1996). Therefore, according to this 
information, the PFSD and PFTD treatments reached levels 
higher than 3 mg MDA.kg-1 near the 15-day shelf-file, indi-
cating that they were unfit for consumption and that preven-
tive measures for oxidation should be taken so that this type 
of product remains stable.

Sensory analysis of the pâtés

No difference (p>0.05) was found among the sensory attri-
butes, aroma, texture, and flavor. These attributes received 
average scores of 6.35, which, according to Dutcosky (2011), 
corresponds to slightly liked to moderately liked. The mean 
scores assigned by the evaluators for pâté coloration and ove-
rall impression indicated a preference for PSF. However, regar-
dless of the treatment, purchase intention was low (p > 0.05), 
indicating that the testers “might/might not buy” (Table 6). 
The results of the sensory analysis, particularly the purchase 
intention, may indicate that the tested public has an animo-
sity towards fish products or even pâtés.

The sensory attributes obtained in this study showed aver-
ages higher than those reported by Minozzo; Waszczynkyj; 
Boscolo (2010), where, when evaluating pâté made from 
armado fish (Pterodoras granulosus), they did not obtain aver-
ages higher than 4.00. Bordignon et al. (2006) also found 
acceptable and quality standards for creamy pâtés of tilapia 
and pacu, whose values were similar to those of the attribute 
test performed for the pâtés in this study.

Through the averages of the variables present in the 
sensory analysis, the Acceptance Index (AI) of the pâtés 
made with tilapia fillet trimmings could be obtained, 
according to the number of tasters participating in the 
evaluation of this product. For the PSF treatment it was 
noted that the acceptance index was 84%, compared to 
PFSD and PFTD, which reached 67.5%, indicating that 
the inclusion of smoked carcass flours tends to decrease 
the acceptance index. As the product acceptance index, 
which according to Castro et al. (2007), should be equal 
to or greater than 70% to be considered accepted, these 
pâtés need some changes in the formulation to improve all 
the attributes evaluated, as well as to improve mainly the 
color of the pâtés, because in this particular situation, the 
PFSD presented the worst score (5.76), which may have 
contributed to a low acceptance rate.

Further studies are needed in this area to improve the 
methodology for preparing pâtés with filleting residues. This is 
mainly regarding sensory analysis, due to the ingredients to be 
added to enhance the color and provide a better impression 
to the consumer, as well as prolonging the time for the oxi-
dation peak of these pâtés because of the changes that occur 
in the instrumental color.

CONCLUSIONS
The pâtés and flours were within microbiological standards for 
human consumption. The inclusion of the flours reduced the 
water activity and the moisture and carbohydrate content of 
the pâtés. The ash, salt, and collagen contents increased with 
the inclusion of the flours. The lipid content was higher in 
the pâté with the inclusion of smoked salmon carcass flour, 
and the protein content did not differ between the treatments. 
The inclusion of the flours influenced the colorimetry of the 
pâtés. The hedonic scale used in sensory analysis and purchase 
intention indicated good acceptance by consumers, but only 
the pâté without inclusion of flours reached a satisfactory 
value for the acceptance index.
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