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Development of fish hamburger with reduced sodium
content using sweet passion fruit shell flour
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Fish burgers were developed with the substitution of sodium chloride (NaCl) by using sweet passion fruit peel flour. Tambacu (a
Brazilian freshwater fish) burgers were prepared with a 50% reduction of sodium chloride and an addition of 0, 3.1, 3.7, and
4.3% of sweet passion fruit peel flour. The burgers with higher levels of flour were less hard and less elastic and required less
chewing to be swallowed. Significantly lower ash and sodium contents were found in the formulations in which flour was used.
The formulations did not differ concerning the color and aroma, as well as texture, flavor, and overall impression. The burger
with 0% flour have greater acceptance when compared to the other fish burgers, which did not differ from each other in
sensory characteristics, obtaining scores corresponding to the descriptions of liked moderately and liked slightly. The partial
substitution of NaCl by using sweet passion fruit peel flour resulted in fish burgers with reduced sodium content and good
physical and sensory characteristics, demonstrating the potential demand for its use.

Keywords: Passiflora allata cutis; meat products; products with low sodium content.

Practical Application: Use of sweet passion fruit peel flour in the production of fish burgers with reduced sodium content.

1. Introduction

Fish has long played an important role in providing a food-
based source of nutrients (Kwasek et al., 2020), including being
arich source of bioavailable micronutrients that are essential for
human health (Hicks et al., 2019). Thus, the importance of the
varied application of this food is highlighted, as well as being an
ingredient in the development of burgers (Fogaca et al., 2015).

Food products, in general, tend to have a high sodium con-
tent, including meat products, and its reduction is not an easy
task because of its preservative action and expected sensory char-
acteristics (Gomez-Salazar et al., 2021). Aiming to meet current
legislation, as well as consumer demand for healthier foods, the
food industry has sought to develop products with lower sodium
content (Brasil, 2019; Tribuna de Ituverava, 2020). The Brazilian
Society of Cardiology (SBC) states that if the consumption of
sodium for healthy individuals above 2 years of age were reduced
to 2,000 mg, the number of deaths from vascular and cerebral
incidents and infarction would reduce by 15 and 10%, respectively
(SBC, 2012), confirming the importance of controlling sodium
intake in food and, consequently, the development of products
with lower sodium content in their composition.

Solutions to replace and/or reduce NaCl content in foods
consider the use of substitute chloride salts such as KCI, CaCl,,
MgClL, natural flavor enhancers, and new process technologies

in combination with other barriers to meet physicochemi-
cal, microbiological, and sensory stability (Santos et al., 2023).
Many studies indicate substitutes for sodium in embedded
and/or processed foods, most of which are potassium chloride,
monosodium glutamate, and potassium lactate, the products
that result in the smallest change in sensory characteristics (Fie-
ira et al., 2015; Giese et al., 2019; Mitterer-Daltoé et al., 2017).

Organic residues that would generally be discarded can be
used to nutritionally enrich food (Sampaio et al., 2022; Santos
& André, 2021), as already observed in the use of flour from
sweet passion fruit peel flour in sheep meat products (Maia,
2017) with increased fiber and minerals (Borges et al., 2020;
Vasconcellos et al., 2001). The benefits also extend to its way
of acting in the human body, being rich in antioxidants and
presenting anti-inflammatory effect, which reduces the risk of
inflammatory diseases and even cancer (Ozarowski et al., 2018;
Wasicky et al., 2015).

Thus, given the food products with fish, this study considers
using flour from sweet passion fruit peel in the partial replace-
ment of sodium chloride in fish burgers. As the use of flour in
the form presented has not been considered in the literature
and is a by-product of natural food, this could provide a good
substitute for those who wish and/or need to reduce sodium
in food. This idea arose following a sensory test that detected a
slightly salty flavor of sweet passion fruit peel flour. Thus, this
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Fish hamburger with reduced sodium content

study aimed to evaluate the use of sweet passion fruit peel flour
as a partial substitute for sodium chloride, aiming at sodium
reduction in meat products.

2. Materials and methods

2.1. Preparation of sweet passion fruit peel flour

To obtain the flour from the sweet passion fruit peel, the
fruits were washed using a 2% sodium hypochlorite solution for
20 min, with subsequent rinse. Then, they were pulped, and the
shells were manually separated and immersed in water for 24 h,
changing the water 18 times. Subsequently, they were dried in an
oven with air circulation at 60 °C for 24 h (Figure 1A), crushed
with the aid of a blender, and sieved in a mesh sieve of 28 mesh
to obtain the flour (Figure 1B) that was used in the development
of fish burger formulations (Table 1).

Each 100 g of flour obtained contains 4.04 g of moisture,
6.08 g of ashes, 10.41 g of protein, 0.64 g of lipids, 78.83 g of

Figure 1. (A) Peel of dehydrated sweet passion fruit and (B) the
flour obtained.

Table 1. Formulations of fish burgers with the inclusion of sweet pas-
sion fruit peel flour.

Inclusion levels of sweet

Ingredients (g) passion fruit peel flour

0% 3.1% 3.7% 4.3%
Crushed tilapia fillet 550 550 550 550
Ground tambacu fish* 550 550 550 550
Corn starch 37.5 0 0 0
Textured soy protein 31.25 0 8 15.75
Sweet passion fruit peel flour 0 39.25 47 55
Soybean oil 3125 3125 3125  31.25
Cool water 25 25 25 25
Sodium chloride 2125 1075 1075 10.75
Dehydrated onion 7.5 7.5 7.5 7.5
Dehydrated chives 3.75 3.75 3.75 3.75
Dehydrated parsley 3.75 3.75 3.75 3.75
Garlic powder 3.75 3.75 3.75 3.75
Antioxidant 1.875 1875 1.875 1.875
Black pepper 1.25 1.25 1.25 1.25

*Ground fillet shaves. Standard formulation, without the addition of passion fruit peel
flour (0%) and formulations with the addition of 3.1, 3.7, and 4.3% sweet passion fruit
peel flour, respectively, and with a 50% reduction of sodium chloride in relation to the
0% sample.

total carbohydrate obtained by difference, of which 69.42 g of
dietary fiber, and 22.77 mg of sodium.

2.2. Development of fish burgers

Four burger formulations were adopted, one standard (0%)
without the addition of peel flour, and the other three with
added sweet passion fruit peel flour in the proportions of 3.1,
3.7, and 4.3%, partially replacing sodium chloride and textured
soy protein (TSP) in the standard formulation, considering the
water retention properties of the TSP as well as the peel flour,
and based on preliminary tests considering sensory character-
istics (Table 1).

TSP was hydrated for 10 min in water, and all ingredients
were mixed until a homogeneous mass was obtained, which was
molded and frozen (Figure 2). The burgers were grilled using
1 mL of oil in a frying pan, for 10 min on each side.

2.3. Physical properties of fish burgers

All formulations were submitted to shear force analysis,
texture profile analysis (TPA), fluid retention, shrinkage percent-
age, and color tests. A TA texturometer was used to determine
the texture and shear force. The XT Plus (Stable Micro Systems
Texture Analyser, United Kingdom) was used to evaluate the
texture profile related to firmness, and a portable colorime-
ter (Konica Minolta Optics, Chroma Meter CR-400, Japan)
was used to assess color. The caliper 150/6 “X0.01MM/0.0005”
(Electronic Digital Calliper, Germany) was used to obtain the
shrinkage percentage value.

The parameters for TPA analysis were 1.00 mm/s in the
pre-test, 5.00 mm/s of speed in the test and post-test, distance of
10,000 mm and time of 5 s, type of g high and force of 0.04903 N,
and auto tare mode. In the shear force, 1.00 mm/s was used in the
pre-test, 2.00 mm/s in the speed test, and 10.00 mm/s of post-test
speed, distance of 35,000 mm and time of 5 s, type of g high g
and force of 0.04903 N, and auto tare mode. The parameters of
the colorimeter were luminosity (L*), tint or matrix (a*), and
saturation or chromaticity (b*).

2.4. Nutritional composition of fish burgers

Moisture quantification was performed by drying in an
oven with forced air circulation at 105 °C. The mineral matter
was determined by incineration in a muffle furnace at 550 °C.
Lipids were obtained through the Soxhlet hot extraction meth-
od, using petroleum ether as solvent. The protein content was
obtained by nitrogen determination using the Kjeldhal method
and the conversion factor 6.25, and carbohydrates were obtained
by difference. Sodium was determined by atomic emission
spectrometry (AOAC, 1995).

2.5. Sensory analysis

The analysis of sensory acceptability of the fish burgers
was performed in the Laboratory of Sensory Analysis of Food
in individual cabins, under white light with 40 tasters made
up of employees and students of the Universidade da Grande
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Figure 2. Raw fish burgers: (A) standard formulation, without added passion fruit peel flour (0%) and formulations with added sweet passion
fruit peel flour of (B) 3.1, (C) 3.7, (D) 4.3%, with a 50% reduction in sodium chloride compared to the 0% sample.

Dourados who consented to participate in the research and
signed the free and informed consent form, previously ap-
proved by the Ethics Committee on Research with Humans
of the Universidade Federal da Grande Dourados, with the
certificate number for ethical assessment (CAAE) 1005028.
The samples were served on small disposable plates coded
with random three-digit numbers, in a random way (Macfie
et al., 1989).

For the acceptance test, a structured hedonic 9-point scale
was used, containing the descriptions “I greatly disliked it” and
“I liked it very much,” evaluating the attributes of color, aroma,
flavor, texture, and overall impression. The purchase intention
was evaluated using a scale containing the options of would
certainly buy, probably buy, maybe buy/maybe not, probably
would not buy, and would not buy (Dutcosky, 2019).

2.6. Statistical analysis

The results obtained represent the mean and standard
deviation of three determinations per sample (in the case of
physical and chemical analyses) and 40 tasters (in the case of
sensory analysis) submitted to analysis of variance (ANOVA)
and means compared by the Tukey’s test (p<0.05), using the
Origin 6.0 software.

3. Results and discussion

3.1. Physical properties of fish burgers

Color is one of the main parameters that determine the
acceptance of a product by the consumer (Cofrades et al., 2008).
For the color of fish burgers (Table 2), differences (p<0.05) were
observed in all parameters. The luminosity (L*) was lower in
the burger with greater inclusion of passion fruit peel flour, in
relation to levels 0 and 3.1%. Higher red intensities (a*) were
observed in burgers with intermediate levels of inclusion of
passion fruit peel flour (3.1 and 3.7%). In general, all formula-
tions presented more yellow (b*) when compared to the control
treatment. These findings are not surprising, considering the
dark color of sweet passion fruit peel flour that presented values
of L*, chroma a*, and chroma b* of 64.17£1.66, 7.91+0.56, and
28.1410.25, respectively. Grilled burgers based on the by-prod-
ucts of Nile tilapia filleting (Oreochromis niloticus) showed a
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Table 2. Color (n=9), texture (n=6), and preparation characteristics
(n=3) of grilled fish burgers (meantstandard deviation).

Inclusion levels of sweet

Features passion fruit peel flour
0% 3.1% 3.7% 4.3%
Color
L* 59.6+1.1* 58.9+1.9° 59.242.8 62.4+2.7°
a* 3.140.5*  5.9+0.4° 6.2+1.2° 4.3+1.2°
b* 11.940.7¢ 19.8£2.2>  19.4+2.0> 17.742.3
Texture profile
Hardness (N) 17.045.2* 23.1410.3*  0.0£0.0° 0.0£0.0°
Cohesiveness 0.2+0.0°  0.240.0* 0.1£0.0° 0.2+0.0¢
Elasticity 0.440.1*  0.2£0.0% 0.1£0.0° 0.2+0.0¢
Chewability 1.6£0.6* 1.140.3> 8.9 4+4.5E“ 0.01+0.0°
Shear force (N) 3.5+0.4* 2.840.4% 2.6£0.2° 3.240.3*
Preparation yield (%) 87.7£1.3* 79.240.4> 83.8£3.2® 87.3+1.8*
Shrinkage (%) 8.8x1.1 9.9fl1.1 9.713.6 8.1+2.1

Formulations with added sweet passion fruit peel flour of 3.1, 3.7, and 4.3%, respectively,
and with a 50% reduction of sodium chloride in relation to the 0% sample. Different let-
ters on the same line indicate significant differences by Tukey’s test (p<0.05).

luminosity of 45.4, a red intensity of 7.2, and a yellow intensity
of 22.5 (Muzzolon et al., 2018). However, grilled burgers of
tilapia fillets obtained a luminosity of 63.89, chroma a* of 4.11,
and chroma b* of 21.62 (Bainy et al., 2015).

The instrumental texture is strongly correlated with organ-
oleptic characteristics (Steele et al., 2015). In meat products, salt
content is important for the texture because of the large impact
on the water-holding capacities that will affect the product
texture (Delgado-Pando et al., 2018). In the TPA of the burgers
(Table 2), it was observed that the inclusion of the highest levels
of sweet passion fruit flour (3.7 and 4.3%) resulted in a drastic
decrease in hardness and chewability (p<0.05). The hardness
describes the force required for the deformation of the fish
burger between the molar teeth (Presenza et al., 2022), while
chewability is a secondary parameter related to hardness, and
lower chewability means less energy to compress the burger
(Jiménez Muioz et al., 2019). Regarding cohesiveness, burgers
with 0 and 3.1% inclusion of sweet passion fruit peel flour
presented higher values (p<0.05), indicating greater strength
needed to break them when bitten (Costa et al., 2019).
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It is known that the addition of ingredients with high dietary
fiber content to food modifies both texture and stability in ways
determined by processing conditions, but the mechanisms differ
depending on the solubility of the fibers (Atitallah et al., 2019).
Gao et al. (2014) stated that there is an inversely proportional
relationship between humidity and hardness. In tambaqui burg-
ers (Colossoma macropomum) with the addition of oatmeal and
cassava starch, the highest concentrations of these ingredients
indicated an increase in hardness and cohesiveness, possibly
because these ingredients are fibrous and tend to weaken my-
ofibrillary bonds (Presenza et al., 2022).

Elasticity was higher in the standard burger and lower in
the burger with 3.7% inclusion of sweet passion fruit peel flour
(p<0.05), emphasizing that even with the addition of peel flour,
which contains large amounts of pectin that has the ability
to retain water, the removal of starch decreased the elasticity
(Gongalves, 2021). There was a reduction in shear force for
burgers with 3.1 and 3.7% of passion fruit peel flour, in relation
to the others (p<0.05). These parameters may have also been
influenced by the moisture content of these burgers, because
the higher humidity observed in the 3.7% inclusion treatment
may have influenced the lower shear force, as the high water
content of the fish burger makes it less resistant to shear force
(Bainy et al., 2015). Burgers with mechanically separated Nile
tilapia fish showed shear strength ranging from 1.8 to 2.9 N and
hardness ranging from 10 to 45.2 N (Costa et al., 2019).

Therefore, the results of the texture profile indicate that
burgers with higher levels of sweet passion fruit peel flour
were less hard and less elastic and required less chewing to
be swallowed.

As for the preparation yield, it was higher in the burgers
with 0 and 4.3% inclusion of sweet passion fruit peel flour,
while the burger with the addition of 3.1% presented the lowest
yield. However, the percentage of shrinkage was the same for all
burgers (p>0.05). Higher cooking losses are expected with NaCl
reduction (Saavedra et al., 2022) because NaCl can solubilize
and hydrate proteins, increasing water retention and fat-binding
capacity and favoring product yield (Desmond, 2006). In this
study, the increase in the inclusion levels of sweet passion fruit
peel flour may have compensated for the cooking losses resulting
from the partial removal of salt. In cooked “spam-like” products
formulated with tilapia filleting by-product, it was observed that
cooking loss, fat, and water exudations increased, and texture
parameters decreased by NaCl substitution (Santos et al., 2021).

3.2. Nutritional composition of fish burgers

The consumer and meat industry is alert to the sodium
content, and the demand for products with reduced levels of
sodium increases continuously year by year (Vidal et al., 2021).
Regarding the nutritional composition of the burgers (Table
3), higher moisture content was observed for the burger with
a 3.7% inclusion of sweet passion fruit peel flour and lower
moisture content in the burger with a 4.3% addition (p<0.05).
As for protein content, it was higher for standard burgers and
with a 3.7% inclusion of sweet passion fruit peel flour. The lipid
and carbohydrate contents did not differ between treatments

Table 3. Nutritional composition (g/100 g) and sodium content of
raw fish burgers.

Inclusion levels of sweet passion fruit peel flour

Parameters 0% 3.1% 3.7% 4.3%
Moisture 71.740.8®  72.0£0.4®  72.740.1° 71.7£0.3°
Proteins 15.240.5* 12.443.7*  14.8+0.2* 14.140.0°
Lipids 5.110.7 5.010.8 4.610.2 4.010.5
Carbohydrates 6.4%1.3 9.6+4.8 6.910.6 8.9+1.3
Ashes 2.210.1° 1.6+0.0¢ 1.640.0¢ 1.840.0°
Sodium (mg)  592.7425.2* 201.8+28.9® 275.9+31.7° 301.7+13.4°

Standard formulation, without the addition of passion fruit peel flour (0%) and formula-
tions with added sweet passion fruit peel flour of 3.1, 3.7, and 4.3%, respectively, and with
a 50% reduction of sodium chloride in relation to the 0% sample. Different letters on the
same line indicate a significant difference between the samples by the Tukey’s test (p<0.05).

(p>0.05), but a lower ash content can be observed in burgers
with 3.1 and 3.7% addition of sweet passion fruit peel flour.

The burger formulations developed have a maximum lipid
content of maximum fat 23% and a protein content very close
to the minimum protein required, which is 15% (Brasil, 2000).

The moisture found in the burgers in this study was similar
to that of fish burgers developed by Maciel et al. (2021), with
72%. Fish protein has similar nutritional values to those of bo-
vine protein (Khan et al., 2020; Lee et al., 2019); however, higher
values were found in fish burgers when compared to this study
(Marconato et al., 2020).

In pacu (Piaractus brachypomus) burgers, an Amazonian
freshwater fish, there were no differences in proximal compo-
sition except for ash results, in which substitution of 50% NaCl
by KCl and CaCl, increased ash values (Saavedra et al., 2022).

The standard formulation (0%) has a significantly higher
ash and sodium content than the others, which can be explained
by its much higher sodium content, derived from the higher
amount of sodium chloride used in this formulation. In a study
conducted by Anjos (2019), the ash value found in fish burgers
with added cassava flour, 2.21%, was close to the value found for
the standard treatment of this study. Tonet et al. (2019) found
1.16 and 1.32% in standard fish burgers and fish burgers with
the addition of yerba mate flour, respectively. The formulation
4.3%, with the highest amount of added peel flour, presented
the highest ash content, which can be explained by the fact that
sweet passion fruit peel flour, as well as the flours of the peel of
other fruits, is considered a food with significant amounts of
minerals (Borges et al., 2020).

The formulation 3.1% presented significantly lower sodium
content than the other formulations because, despite the same
amount of sodium chloride being added as in the formulation
3.7%, it did not contain TSP, which also has sodium in its com-
position (Unicamp, 2011). The other treatments also presented
significantly lower sodium content than 0%, confirming that the
addition of sweet passion fruit peel flour does not significantly
increase the sodium content of the formulations, as it has only
22.77 mg/100 g of the fruit.

The use of sweet passion fruit peel flour for sodium reduc-
tion in fish products was not found in the literature, but in meat
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products, the use of monosodium glutamate to increase the
palatability of low-sodium products was found (Ulusoy et al.,
2017). Although sodium is important in food preparation, such
as for the making of bread, meat conservation, and increased
shelflife of food, its overuse has caused many countries, includ-
ing Brazil, to take initiatives to reduce sodium consumption in
processed and ultra-processed foods.

The World Health Organization (WHO) recommends that
sodium intake is 2,000 mg/day, equivalent to 5 g of sodium
chloride, for healthy individuals over 2 years of age (Brasil,
2018), but usually, a large part of the population does not fol-
low this guidance, reaching 12 g of sodium chloride per capita
(SBC, 2012).

3.3. Sensory analysis

Considering the results of the sensory acceptability of burg-
ers (Figure 3), it was found that the formulations did not differ in
relation to the attributes of color and aroma, obtaining a score on
the scale used in the evaluation corresponding to “liked slight-
ly” and “liked moderately” As for texture, flavor, and overall
impression, the 0% burger obtained a higher acceptance when
compared to the other burgers, which did not differ from each
other in terms of sensory characteristics (Table 4).

Comments were recorded about the salty taste of the burger
formulations with added sweet passion fruit peel flour (7.5% of
the time) as “all were good, it is a matter of taste even” and “just
put more salt” Replacing salt in meat products is a challenge from
both technological and sensorial points of view (Gémez-Salazar
et al,, 2021; Vidal et al., 2021). The habit of adding sodium chlo-
ride to food leads to changes in the perception of salty taste and
consequently in food preferences (Li et al., 2017). Palatability is
altered due to the increase in the consumption of excessively
salty, fatty, and sweet foods. In the study by Tan et al. (2021), it
was possible to identify the high intake of sodium chloride, as a
dietary habit. In another study, the salty taste was directly related
to the habit of adding salt to meals (Dantas, 2020).

In meat products with sodium reduction, as the NaCl de-
creases in the formulation, the “salty” attribute decreases and
a perception of “tasteless” emerges (Lima Filho et al., 2019)
because sodium enhances some typical meat tastes, such as
meaty and savory notes (Bhat et al., 2020).

As in this study, Cristofel (2014) used functional ingredients
(amaranth, chia, and quinoa) for the nutritional enrichment
of tilapia fish burgers, and Presenza et al. (2022) used potato
starch and oatmeal in burgers with tambaqui fish (C. macropo-
mum), with global acceptance similar to that of this study. Other
studies use chlorides for partial sodium replacement in meat
products. Fieira et al. (2015) studied the partial replacement of
sodium chloride by potassium chloride, magnesium chloride,
and calcium chloride in Italian salami. This resulted in sodium
reduction, but there were sensory changes such as flavor and
texture, similar to this study.

Probably, the lower acceptability of the texture of the burg-
ers with added sweet passion fruit peel flour was due to the ab-
sence of corn starch because this flour contains high amounts of
pectin; this polysaccharide did not provide a sufficient bonding
in this meaty product (Freitas et al., 2020). Although no data
were found in the literature regarding the use of sweet passion
fruit peel flour in fish burgers, in a study by Quadros et al. (2015),
the formulation of fish burgers with a lower amount of sodium
and no monosodium glutamate was the least accepted compared
to the other formulations, similar to the findings in this study,
in which the highest acceptance was of the formulation with
the highest amount of sodium.

As for the intention to purchase the burgers, most tasters
reported that they would probably or certainly buy the formula-
tion 0%, while most doubted whether they would buy the sample
with 3.1% added sweet passion fruit peel flour, and that they
possibly would not buy the formulations 3.7 and 4.3% (Figure 4).

Table 4. Sensory acceptability of the fish burger.

Inclusion levels of sweet passion fruit peel flour

Features

0% 3.1% 3.7% 4.3%
Color 6.4%1.7 7.2£1.8 7.2%1.7 7.1%1.7
Aroma 7.1£1.4 7.1£1.7 6.8£1.9 6.5%1.8
Texture 7.3%£1.3° 6.4+1.9° 6.112.0° 6.5t1.7°
Flavor 8.0£1.3* 5.4+1.9° 5.0+2.0° 5.312.0°
Overall impression ~ 7.7£1.2* 6.311.9° 5.9+1.9° 5.6+1.7°

Standard formulation, without the addition of passion fruit peel flour (0%) and formula-
tions with added sweet passion fruit peel flour of 3.1, 3.7, and 4.3%, respectively, and with
a 50% reduction of sodium chloride in relation to the 0% sample. Different letters on the
same line indicate a significant difference between the samples by the Tukey’s test (p<0.05).

Figure 3. Grilled fish burgers: (A) standard formulation, without the addition of passion fruit peel flour (0%) and formulations with added sweet
passion fruit peel flour of (B) 3.1, (C) 3.7, (D) 4.3%, respectively, and with a 50% reduction of sodium chloride compared to the 0% sample.

Food Sci. Technol, Campinas, 43, €0095522, 2023
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Figure 4. Analysis of intention to purchase formulations, without the addition of passion fruit peel flour (0%) and formulations with added
sweet passion fruit peel flour of 3.1, 3.7, and 4.3%, respectively, and with a 50% reduction of sodium chloride compared to the 0% sample.

A very important factor that directly influences purchase
intention is the flavor of the product (Nunes et al., 2020); in this
study, there was greater acceptance of the formulation with a
higher amount of sodium followed by the formulation with a
lower amount of peel flour, directly influencing the results for
the purchase intention.

4. Conclusion

The use of sweet passion fruit peel flour as a partial substi-
tute for sodium chloride in fish burgers gave good physical and
sensory characteristics and reduced sodium content, showing
its potential for the development of products with sodium
reduction. Sensory results suggest the need for further studies
in order to test different proportions of sodium chloride re-
placement. In addition, it would be interesting to test the use
of this flour in the preparation of other commonly consumed
meat products.
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