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Abstract
The aim of this research was to evaluate the effects of adding meat from waste animals on the physicochemical and sensory 
characteristics of goat buchada. Four treatments were prepared: one control (no meat added) and three with 15, 30, and 50% 
of the viscera replaced by meat from waste goats. Eight goat buchadas, each weighing approximately 70 g, were used for the 
sensory analysis. The variables ashes, lipids, and proteins showed significant differences (p < 0.05) depending on the addition 
of goat meat to the buchada. The factors meat addition and storage time had a significant effect (p < 0.05) on 2-thiobarbituric 
acid reactive (TBAR) values, so increasing the levels of meat in the buchada decreased the levels of lipid oxidation, while 
increasing the storage time increased this same parameter in the buchada. The sensory attributes of the smell of buchada, the 
smell and taste of goat meat, and juiciness showed a significant difference (p < 0.05) depending on the addition of goat meat to 
the buchada. Three main components were needed to explain 71.15% of the variation in the data relating to physicochemical 
analysis and sensory attributes. In conclusion, reformulating buchada by partially incorporating meat from waste goats 
improves the nutritional and sensory quality of the product, as well as adds value to the meat of waste animals.

Keywords: byproduct; cooking; storage; sheep viscera. 

Practical Application: The use of edible by-products from the slaughter of sheep in the formulation of blood sausage is viable 
because it uses low-cost raw materials.
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1 INTRODUCTION
Slaughtering and processing meat generate a significant 

amount of solid and liquid by-products. Wholesalers, retail-
ers, and representatives can also produce large quantities of 
by-products. In this way, millions of tons of waste are produced 
every day, and their ongoing disposal is a problem as the treat-
ment of these by-products and waste comes at a considerable 
cost. Despite the existence of industrial systems for treating 
by-products, there is a growing awareness that most by-products 
are underutilized and represent a valuable resource if treated 
correctly (Toldrá et al., 2012).

The consumption of processed products based on offal and 
blood such as Morcilla de Burgos in Spain (Santos et al., 2003), 
Cavourmas in Greece (Arvanitoyannis et al., 2000), Morcela 
de Arroz, Chouriço, and Beloura in Portugal (Pereira et al, 
2015; Silva et al., 2014; Todorov et al., 2010), and Krvavica in 
Slovenia (Gasperlin et al., 2014) is common in several countries. 
All these products are good alternatives for adding value to meat 
production and reducing the environmental impact caused by 
the disposal of by-products (Toldrá et  al., 2012). The  use of 
organs and viscera in the preparation of typical dishes, such as 
goat buchada, is an economically viable alternative for the use 
of by-products, as well as adding value and increasing the prof-
itability of production (Madruga et al., 2005).

Buchada is a traditional meat product made with minced 
meat and blood from goats or sheep, whose main ingredients 
are organs such as the heart, lungs, liver, intestines, and stomach 
(Brasil et al., 2014; Queiroz et al., 2013). Buchada is a highly 
sought-after product that can be prepared at home and sold in 
restaurants, bars, or street markets. However, one of the main 
disadvantages of preparing buchada is its limited shelf life, a 
problem mainly related to the use of offal. Several studies have 
sought alternatives to increase the shelf life and improve the 
quality characteristics of buchada through the use of suitable 
packaging (Domínguez et  al., 2018; Nikmaram et  al., 2018; 
Pereira et al., 2015), the addition of antioxidants (Albuquerque 
et al., 2018; Fernandes et al., 2016; Lorenzo et al., 2018a, 2018b; 
Munekata et al., 2017), or the use of new technologies (Gómez 
et al., 2018). In addition, the incorporation of beef or goat meat 
in the preparation of buchada is a common practice carried 
out in order to improve the sensory characteristics of the final 
product by improving the flavor and reducing the odor and 
taste of the viscera.

One of the main problems encountered in goat farming is 
the difficulty in marketing meat from animals over 12 months 
old. The meat from these animals can be a source of raw ma-
terial for processed products since processing modifies the 
sensory properties of the product, reducing these undesirable 
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characteristics (Lima et al., 2022; Madruga et al., 2007). The ad-
dition of meat from culled goats to partially replace the viscera 
can help improve the nutritional characteristics and shelf life of 
buchada caprina, as well as add value to the meat from culled 
animals. The aim of this study was to evaluate the effects of 
partially replacing viscera with meat from waste goats on the 
physicochemical and sensory characteristics of goat buchada.

2 MATERIAL AND METHODS

2.1 Experimental site and preparation of buchadas

The experiments were performed at the Universidade Fed-
eral da Paraíba (UFPB) located in the city of Bananeiras, Paraíba, 
Brazil (6°41′ 11″ S and 35° 37′ 41″ W). 

This study was approved by the Animal Ethics Committee 
of the Federal University of Paraiba (UFPB), Brazil (protocol 
no. 2305/14). 

Palette and leg meat from mixed-breed goats over 5 years 
old was used. Ten buchadas were made per treatment (40 Bucha-
das), each weighing 70 g. There were four treatments: buchadas 
with no added meat (T1), buchadas with 15% added meat (T2), 
buchadas with 30% added meat (T3), and buchadas with 50% 
added meat (T4). Meat was added instead of offal.

The formula used in the preparation of the buchadas was 
determined based on the methodology established by Silva et al. 
(2013). Therefore, the following percentages of ingredients were 
used in their preparations: 9% liver, 26% blood, 6% lungs, 2.5% 
heart, 1.5% kidneys, 47% digestive tract, and 8% condiments 
and fresh seasonings (onion, garlic, green pepper, cilantro, meat 
coloring powder, and Sazón®) (Ajinomoto, São Paulo, Brasil). 
The acids were added to the chopped offal, and the buchadas 
were precooked in water (750 mL) and salt (5 g) at 80°C until 
the temperature of the geometric center reached 75°C. The bu-
chadas prepared were vacuum packed and stored at 4°C for the 
evaluation of the microbial load and centesimal composition. 
The samples for sensory analysis were frozen (for 24 h) until they 
were checked to see if the microbial load was in compliance with 
the RDC Resolution Number 12 of January 2, 2001 (Agência 
Nacional de Vigilância Sanitária [ANVISA], 2015).

2.2 Microbiological analyses

These samples were analyzed in duplicate. The microbial 
analysis was performed according to recommendations by the 
RDC Resolution Number 12 of January 2, 2001, and the sam-
ples were analyzed according to the methodology described 
by the American Public Health Association (APHA, 2001) to 
determine total coliforms, thermotolerant coliforms, viable 
aerobic mesophilic bacteria, coagulase-positive Staphylococcus, 
and Salmonella sp. The analyses of total and thermotolerant 
coliforms were performed following the technique of the most 
probable number. The analysis of viable aerobic mesophilic 
bacteria was performed by the depth plate technique by using 
plate count agar and incubation at 35 ± 2°C for a period of 48 h. 
Coagulase-positive Staphylococcal analyses were performed by 
direct plate counting. The plates were incubated in an oven at 

36°C for 48 h, and then the plates were collected for counting the 
colonies. For the analysis of Salmonella sp., the procedure was 
as follows: A pre-enrichment of the samples with lactose broth 
and incubation at 42 ± 2°C for 24 h was carried out, and then 
a selective enrichment with tetrathionate and selenite cysteine 
broth followed by incubation on xylose lysine deoxycholate agar 
and enteric agar was done.

2.3 Physical–chemical analysis

In order to perform the physicochemical analysis of mois-
ture, ashes, and proteins, the same buchadas of Section 2.2 were 
used and the methodology described by the Association of Offi-
cial Analytical Chemists (AOAC, 2010) was carried out. For the 
lipid oxidation analysis, the 2-thiobarbituric acid reactive sub-
stances test (TBARS) assay was used in which the buchadas were 
analyzed during four storage periods (weeks) with intervals of 7 
days (Tarladgis, Watts, Younathan, & Dugan, 1960). To determine 
lipids, the method previously described by Folch et al. (1957) was 
used to extract fat from the food using chloroform and methanol 
in a 2:1 proportion. A digital pH meter (Jonhis, model IPHPJ, 
São Paulo, Brazil) was used to determine the pH. 

2.4 Sensory analysis

The work was submitted to the Ethics and Research 
Committee of the Universidade Federal da Paraíba (No. 
72189817.5.0000.5188) based on the analysis of the report and 
resolution CNS n 466 of December 12, 2012. The research was 
carried out with the free and informed consent of the tasters in 
accordance with section III.3, letter “g” of the said Resolution.

Eight goat buchadas, each weighing approximately 70 g, were 
used for the sensory analysis. The sensory analysis was performed 
using the methodology adapted from Silva et al. (2013). After 
cooking, the samples were split into equal portions of 30 g into 
polystyrene cups (70 mL), topped with foil, and marked with a 
random three-digit code. The samples were kept warm in a heater 
at 55°C until needed for analysis. In order to avoid the possible 
effects of the order of presentation, the samples were presented 
to panel members following different orders (Macfie et al., 1989). 
Sensory analysis was performed in individual booths having con-
trolled environmental conditions at a temperature of around 23°C 
(ISO, 1988). The panel included eight UFPB agricultural science 
students who were duly selected and trained (ISO, 1993). The tests 
took place in one session and eleven trained tasters. The tasters 
analyzed four attributes on the Abuse Disability Questionnaire 
(ADQ) test sheet, namely, the general appearance, odor (typical 
of buchada and typical goat meat), flavor (typical of buchada/
typical goat meat), and juiciness.

2.5 Statistical analysis

Data were subjected to analysis of variance (ANOVA), and 
the averages were compared using the t-test at 5% probability, 
through the PROC GLM of the SAS statistical package (SAS, 
2001). The orthogonal contrast was also used between the con-
trol and the treatments that received acids. The means of the 
sensorial attributes were compared by the test Ryan–Einot–Ga-
briel–Welsch at 5% probability.
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After standardization, multivariate analyses were carried 
out in accordance with Sneath and Sokal (1973) to allocate 
the animals into groups according to similarity and verify the 
discriminatory capacity of the original variables. The principal 
component analysis (PCA) allows the assessment of overall vari-
ance; on the other hand, the discriminant analysis describes the 
variation among groups and identifies the variables with greater 
discriminatory power between groups. The PCA was performed 
by the PRINCOMP procedure, separately for each population.

3 RESULTS
The variables ashes, lipids, and proteins showed significant 

differences (P < 0.05) as a result of the addition of goat meat to 
the buchada (Table 1). The results for ashes and lipids showed 
a linear regressive effect, with ashes increasing and lipids de-
creasing. The pH showed a quadratic effect. In general, there 
was a decrease in the lipid content and an increase in the protein 
levels of the buchadas as the meat was added.

The TBAR value showed a significant effect (P < 0.05) for 
meat addition and storage time (Table 2), but there was no 
interaction effect (P > 0.05) between the two factors. TBARs 
showed a decreasing linear regression effect with meat addition 
and an increasing effect with shelf life. According to the results 
observed, increasing levels of meat reduced the intensity of lipid 
oxidation in buchadas, while increasing storage time led to a 
progressive increase in TBAR indices.

In relation to the microbiological analyses (Table 3), no 
growth was detected in the goat patties with the addition of meat 
from waste goats; this result was also found in the control group. 

The sensory attributes of the smell of buchada, the smell and taste 
of goat meat, and juiciness showed a significant difference (P < 0.05) 
depending on the addition of goat meat to the buchada (Table 4). 
It was observed that the smell of buchada decreased with a 50% 
addition of meat and, consequently, the smell and taste of goat meat 
increased with the addition of meat to the buchada. Juiciness, on the 
other hand, decreased in the 15 and 30% treatments compared to the 
control treatment (0%). The appearance and flavor of the buchada 
showed no significant difference (P > 0.05) between the samples 
evaluated. The flavor of the buchada had higher average scores than 
the appearance, with the latter being a variable of low importance.

Three main components were needed to explain 71.15% of the 
variation in the data relating to physicochemical analysis and sensory 
attributes (Table 5). The percentage of variance accumulated in the 
first factor was 38.97%, represented by the variables: lipids, odor, 
and meat flavor, with meat flavor being the variable with the greatest 

weight in factor 1. Lipids proved to be inversely proportional to the 
other two variables, i.e., as the lipid value decreases, the flavor and 
aroma of the goat meat in the buchada decreases. The second factor 
accounted for 18.48% of the total variation in the variables and is 
made up of the flavor of the buchada and its juiciness. The third 
factor accounted for 13.70% of the total variation in the data and is 
represented by humidity and pH. Ash, protein, TBARS, appearance, 
and odor were not represented in any of the three factors, showing 
less importance among the characteristics studied in this experi-
ment. Figure 1 confirms an inverse relationship between lipids, the 
smell and taste of goat meat, and the low importance of moisture, 
ash, pH, and protein as they are close to the zero point of the axis.

Table 1. Physicochemical variables and TBA of goat buchada with different levels of meat added.

Variable
Levels of added meat (%)

SEM
P-value

0 15 30 50 Linear Quadr
Moisture (%) 71.89 70.25 73.36 71.05 5.02 0.9825 0.7941
Ash (%) 2.56ab 2.34b 2.62ab 2.94a 0.30 0.0186¹ 0.0733
Fat (%) 8.93a 5.90b 5.91b 3.81c 0.58 < 0.0001² 0.0869
Protein (%) 19.68b 17.34c 20.92ab 22.97a 1.31 0.7746 0.6135
pH 5.07 5.21 5.20 5.14 0.11 0.4381 0.03253

SEM: Standard error mean; different letters in the line differ from each other by Tukey’s test at the level of 5% probability; ¹Ash = 2.39-0.009x (R² = 0.60); ²Fat = 8.33 - 0.09x (R² = 0.88); 
³pH = 5.08+0.01x - 0.0002x² (R² = 0.93).

Table 2. Value of TBAR as a function of meat addition and shelf life.
Addition of meat (%)
0 0.44a
15 0.41ab
30 0.36b
50 0.30c
Shelf life
0 0.28d
7 0.34c
14 0.41b
21 0.47a
SEM 0.070
P-value
Addition of meat < 0.0001
Shelf life < 0.0001
Addition of meat *Shelf life 0.7096
P-value regression
Addition of meat

Linear < 0.0001¹
Quadratic 0.7792

Shelf life
Linear < 0.0001²
Quadratic 0.7604

Different letters in the column differ by Tukey’s test at the 5% probability level; SEM: 
standard error of the mean; ¹Y = 0.44 - 0.002x (R² = 0.99); ²Y = 0.28 + 0.009x (R² = 0.99).

Table 3. Microbiological evaluation of buchada caprina with different 
levels of added meat.

Microorganisms
Meat addition levels (%)

0 15 30 50
Coliform 35°C (MPN g-1) <  .0 < 3.0 < 3.0 < 3.0
Coliform 45°C (MPN g-1) < 3.0 < 3.0 < 3.0 < 3.0
Staphylococcus spp. (CFU g-1) < 0.100 < 0.100 < 0.100 < 0.100
Salmonella sp. (25 g) Absent Absent Absent Absent
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4 DISCUSSION
The values found for the concentration of protein in the 

buchada with added meat were on average 20% higher than 
the control group and also higher than those found by Melo 
et al. (2021), who in their research observed an average of 19.8 
g/100 g of protein in buchadas sold in restaurants in the state 
of Piauí, Brazil. Considering that goat meat has higher average 
protein levels (20.6 g/100 g) (USDA, 2019) compared to viscera 
(18 g/100 g) (Queiroz et al., 2017), it is valid to conclude that 
increasing the levels of meat in the buchadas’ formulation in-
creased the protein content of the products. These results show 
that the addition of meat from waste goats adds nutritional 
value to the product by increasing protein levels and also gives 
a destination to meat from old animals that would not have 
commercial market value. The pH values were higher than those 
found by Albuquerque et al. (2018). 

The average fat content of the buchada with added meat was 
lower than the average of 8.93% found in the control treatment 
without added meat from waste goats. The lower fat content 
of goat meat compared to viscera probably made it possible 
to reduce the fat concentration in the reformulated buchadas. 
Madruga et al. (2007) found total fat values ranging from 7 to 
16% in traditional buchadas prepared without the addition of 
goat meat. Once again, the addition of meat from waste goats im-
proved the nutritional characteristics of the buchada by reducing 

the fat levels of the final product, a beneficial factor in protecting 
against the onset of cardiovascular diseases and obesity.

According to Díaz et al. (2008) in meat products with a 
TBARS value of less than 0.5 MDA kg-1, it is not possible for 
consumers to detect any odors or flavors caused by oxidative 
rancidity. Treatments with higher quantities of meat showed 
lower lipid oxidation values. This may have been due to the lower 
lipid content of the reformulated products caused by the addi-
tion of meat, which has a lower fat percentage than viscera. Goats 
deposit large amounts of fat in the abdominal cavity and viscera, 
which can reach 60% of the total fat content (Madruga, 1999).

All the treatments were considered suitable for consump-
tion according to current legislation (APHA, 2001). Good 
manufacturing practices, vacuum packaging, precooking, and 
refrigeration were probably determining factors in preserving 
the microbiological quality of the buchada caprinas prepared 
in this study.

Regarding the sensory attributes, the goat sausage was pos-
itively evaluated by the tasters, achieving scores above 4.88 on 
the hedonic scale for all the attributes evaluated. A similar result 
was observed by Albuquerque et al. (2018) who found scores 
above 6 for color, juiciness, texture, flavor, and aroma in smoked 
goat blood sausage. According to the PCA, the goat meat odor 
and flavor variables can be considered very important for the 
total variation in the data. The variables that are located farthest 
from the zero point of the x- and y-axis are the most important 
for total variation.

5 CONCLUSION
In this study, meat from waste goats was used as a partial 

substitute for viscera in the preparation of buchada. The incor-
poration of goat meat reduced the lipid content and increased 
the protein concentration of the reformulated buchada, improv-
ing the nutritional characteristics of the product. In addition, 
the lower rate of lipid oxidation observed in the reformulated 
products can be considered a technological advantage for better 
preservation of goat buchada. The sensory changes observed 
in the reformulated buchadas are, in general, positive as they 
attribute the flavor and aroma of goat meat without modifying 
the traditional taste of buchada. In conclusion, reformulating 
buchada by partially incorporating meat from waste goats im-
proves the nutritional and sensory quality of the product, as 
well as adds value to the meat from waste animals.

Table 4. Effect of adding meat to buchada caprina on sensory attributes.

Attribute
Meat addition levels (%)

SEM P-value
0 15 30 50

Appearance 6.10 4.88 5.54 5.43 1.57 0.2438
Odor of buchada 6.81a 7.01a 6.31a 5.10b 1.02 < 0.0001
Odor of meat goat 1.85c 5.29b 5.65b 6.64a 0.91 < 0.0001
Flavor of buchada 6.44 6.16 6.52 5.64 1.38 0.3283
Flavor of meat goat 1.61c 4.99b 6.93a 6.53a 0.79 < 0.0001
Juiciness 7.22a 6.07b 6.06b 6.45ab 1.12 0.0269

Different letters in the line differ by the Ryan–Einot–Gabriel–Welsch test at the 5% probability level; SEM: standard error mean.

Table 5. Factor loading for the physicochemical and sensory attributes 
evaluated in the goat buchada.
Variable PC 1 PC2 PC3
Moisture (%) -0.0124 0.1931 0.8533
Ash (%) 0.2775 0.0235 0.1073
Fat (%) -0.8566 0.3483 -0.2093
Protein (%) 0.0394 -0.3204 0.5941
pH 0.2625 -0.1424 0.8625
TBARs -0.5064 0.1204 -0.6048
Appearance -0.0290 0.5404 -0.5137
Odor of buchada 0.0228 0.6292 -0.1501
Odor of meat goat 0.9396 0.1051 0.0412
Flavor of buchada 0.1078 0.8453 0.0302
Flavor of meat goat 0.9671 0.0773 0.0936
Juiciness -0.3686 0.7141 -0.2561
Eigenvalues of the correlation 
matrix (λ) 4.6770 2.2179 1.6432

Total variance explained by 
components (%) 38.9752 57.4585 71.1521



Food Sci. Technol, Campinas, 45, e00413, 2025 5

COSTA et al.

REFERENCES
Agência Nacional de Vigilância Sanitária (ANVISA) (2015). Guia de 

procedimentos para pedidos de inclusão e extensão de uso de 
aditivos alimentares e coadjuvantes de tecnologia de fabricação 
na legislação brasileira. ANVISA.

Albuquerque, G. N., Costa, R. G., Barba, F. J., Gómez, B., Ribeiro, N. 
L., Beltrão Filho, E. M., Sousa, S., & Lorenzo, J. M. (2019). Effect 
of organic acids on the quality of sheep “buchada”: From food 
safety to physicochemical, nutritional, and sensorial evaluation. 
Journal of Food Processing and Preservation, 42(6), e13877. https://
doi.org/10.1111/jfpp.13877

American Public Health Association (APHA) (2001). Compendium of 
methods for the microbiological examination of foods (4th ed.). APHA.

Arvanitoyannis, I. S., Bloukas, J. G., Pappa, I., & Psomiadou, E. (2000). 
Multivariate data analysis of Cavourmas—a Greek cooked meat 
product. Meat Science, 54(1), 71-75. https://doi.org/10.1016/
S0309-1740(99)00073-X

Association of Official Analytical Chemists (AOAC) (2010). Official 
Methods of Analysis (18th ed.). AOAC.

Brasil (2012). Resolution CNS n 466 of December 12, 2012.
Brasil, L., Queiroz, A., Silva, J., Bezerra, T., Arcanjo, N., Magnani, M., 

Souza, E., & Madruga, M. (2014). Microbiological and nutritional 
quality of the goat meat by-product “Sarapatel.” Molecules, 19(7), 
1047-1059. https://doi.org/10.3390/molecules19011047

Díaz, P., Nieto, G., Garrido, M. D., & Bañón, S. (2008). Microbial, phys-
ical–chemical and sensory spoilage during the refrigerated storage 
of cooked pork loin processed by the sous vide method. Meat Sci-
ence, 80(2), 287-292. https://doi.org/10.1016/j.meatsci.2007.12.002

Domínguez, R., Barba, F. J., Gómez, B., Putnik, P., Kovačević, D. B., 
Pateiro, M., & Lorenzo, J. M. (2018). Active packaging films with 
natural antioxidants to be used in meat industry: A review. Food 
Research International, 113, 93-101. https://doi.org/10.1016/j.
foodres.2018.06.073

Fernandes, R. P. P., Trindade, M. A., Lorenzo, J. M., Munekata, P. E. S., 
& de Melo, M. P. (2016). Effects of oregano extract on oxidative, 
microbiological and sensory stability of sheep burgers packed 
in modified atmosphere. Food Control, 63, 65-75. https://doi.
org/10.1016/j.foodcont.2015.11.027

Folch, J., Lees, M., & Sloane-Stanley, G. H. (1957). A simple method for 
the isolation and purification of total lipids from animal tissues. 
Journal of Biological Chemistry, 226(1), 497-509. 

Gasperlin, L., Skvarca, M., Zlender, B., Lusnic, M., & Polak, T. (2014). 
Quality assessment of Slovenian krvavica, a traditional blood 
sausage: Sensory evaluation. Journal of Food Processing and Pres-
ervation, 38(1), 97-105. https://doi.org/10.1111/jfpp.12042

Gómez, B., Barba, F. J., Domínguez, R., Putnik, P., Kovačević, D. B., 
Pateiro, M., & Lorenzo, J. M. (2018). Microencapsulation of an-
tioxidant compounds through innovative technologies and its 
specific application in meat processing. Trends in Food Science & 
Technology, 82, 135-147. https://doi.org/10.1016/j.tifs.2018.10.006 

International Standards Organisation (ISO) (1988). ISO 8589. Sensory 
analysis. General guidance for the design of test rooms. ISO.

International Standards Organisation (ISO) (1993). ISO 8586-1. Senso-
ry analysis methodology. General guidance for the selection and 
training and monitoring of assessors. Part 1. Selected assessors. ISO.

Lima, T. L. S., Costa, G. F., Alves, R. N., Araújo, C. D. L., Silva, G. F. G., 
Ribeiro, N. L., Figueiredo, C. F. V., & Andrade, R. O. (2022). Veg-
etable oils in emulsified meat products: a new strategy to replace 
animal fat. Food Science and Technology, 42, e103621. https://doi.
org/10.1590/fst.103621 

Lorenzo, J. M., Munekata, P. E., Gómez, B., Barba, F. J., Mora, L., Perez-San-
taescolástica, C., & Toldrá, F. (2018a). Bioactive peptides as natural 
antioxidants in food products—A review. Trends in Food Science & 
Technology, 79, 136-147. https://doi.org/10.1016/j.tifs.2018.07.003

Lorenzo, J. M., Pateiro, M., Domínguez, R., Barba, F. J., Putnik, P., 
Kovačević, D. B., Shpigelman, A., Granato, D., & Franco, D. 
(2018b). Berries extracts as natural antioxidants in meat products: 
A review. Food Research International, 106, 1095-1104. https://doi.
org/10.1016/j.foodres.2017.12.005 

Macfie, H. J., Bratchell, N., Greenhoff, K., & Vallis, L. V. (1989). De-
signs to balance the effect of order of presentation and first-order 
carry-over effects in hall tests. Journal of Sensory Studies, 4(2), 
129-148. https://doi.org/10.1111/j.1745-459X.1989.tb00105.x

Madruga, M. S. (1999). Carne caprina: Verdades e mitos à luz da ciência. 
Revista Nacional da Carne, 264(23), 34-40.

Madruga, M. S., Narain, N., Duarte, T. F., Sousa, W. H., Galvão, M. S., 
Cunha, M. G. G., & Ramos, J. L. F. (2005). Chemical and sensorial 
characteristics of commercial meat cuts of “mesticos” and boer 
goats. Ciência e Tecnologia de Alimentos, 25(4), 713-719. https://
doi.org/10.1590/S0101-20612005000400012

Madruga, M. S., Santos, M. N., Costa, R. G., Medeiros, A. N., 
Queiroga do Egypto, R. C., & Schuller, A. R. (2007). Fat com-
ponents from precooked “buchada”: An edible goat meat 
by-product. CYTA-Journal of Food, 5(4), 265-270. https://doi.
org/10.1080/19476330903321231

Melo, M. T. S. M., Moura, A. C. C., Silva, B. L. S., Santos, M. D. C., Paz, 
S. M. R. S., & Santos, M. M. (2021). Nutritional characterization 
of the typical food menu offered in the public market and its 
reflection on health. Journal of Culinary Science & Technology, 
19(2), 138-148. https://doi.org/10.1080/15428052.2021.1915640

Munekata, P. E. S., Dominguez, R., Campagnol, P. C. B., Franco, D., 
Trindade, M. A., & Lorenzo, J. M. (2017). Effect of natural an-
tioxidants on physicochemical properties and lipid stability of 
pork liver pâté manufactured with healthy oils during refrigerated 
storage. Journal of Food Science and Technology, 54, 4324-4334. 
https://doi.org/10.1007/s13197-017-2903-2

Nikmaram, N., Budaraju, S., Barba, F. J., Lorenzo, J. M., Cox, R. B., 
Mallikarjunan, K., & Roohinejad, S. (2018). Application of plant 
extracts to improve the shelf-life, nutritional and health-related 
properties of ready-to-eat meat products. Meat Science, 145, 245-
255. https://doi.org/10.1016/j.meatsci.2018.06.031 

Pereira, J. A., Dionísio, L., Patarata, L., & Matos, T. J. (2015). Effect of 
packaging technology on microbiological and sensory quality of a 
cooked blood sausage, Morcela de Arroz, from Monchique region 
of Portugal. Meat Science, 101, 33-41. https://doi.org/10.1016/j.
meatsci.2014.09.147

Queiroz, A. L. M., Araújo, A. R. R., Pacheco, M. T. B., & Madruga, M. 
S. (2017). Potential use of goat viscera to obtain protein hydro-
lysates. LWT - Food Science and Technology, 84, 832-837. https://
doi.org/10.1016/j.lwt.2017.06.049

Queiroz, A. L. M., Brasil, L. M. S., Silva, J., Magnani, M., Souza, E. L., 
& Madruga, M. S. (2013). Microbiological and nutritional qual-
ity of “buchada caprina,” an edible goat meat by-product. Small 
Ruminant Research, 115(1-3), 62-66. https://doi.org/10.1016/j.
smallrumres.2013.08.006

SAS (2001). SAS/STAT. User’s Guide: Statistics (Version 9.0). 
SAS Institute Inc.

Santos, E. M., González-Fernández, C., Jaime, I., & Rovira, J. (2003). 
Physicochemical and sensory characterisation of Morcilla de 
Burgos, a traditional Spanish blood sausage. Meat Science, 65(3), 
893-898. https://doi.org/10.1016/S0309-1740(02)00296-6

https://doi.org/10.1111/jfpp.13877
https://doi.org/10.1111/jfpp.13877
https://doi.org/10.1016/S0309-1740(99)00073-X
https://doi.org/10.1016/S0309-1740(99)00073-X
https://doi.org/10.3390/molecules19011047
https://doi.org/10.1016/j.meatsci.2007.12.002
https://doi.org/10.1016/j.foodres.2018.06.073
https://doi.org/10.1016/j.foodres.2018.06.073
https://doi.org/10.1016/j.foodcont.2015.11.027
https://doi.org/10.1016/j.foodcont.2015.11.027
https://doi.org/10.1111/jfpp.12042
https://doi.org/10.1016/j.tifs.2018.10.006
https://doi.org/10.1590/fst.103621
https://doi.org/10.1590/fst.103621
https://doi.org/10.1016/j.tifs.2018.07.003
https://doi.org/10.1016/j.foodres.2017.12.005
https://doi.org/10.1016/j.foodres.2017.12.005
https://doi.org/10.1111/j.1745-459X.1989.tb00105.x
https://doi.org/10.1590/S0101-20612005000400012
https://doi.org/10.1590/S0101-20612005000400012
https://doi.org/10.1080/19476330903321231
https://doi.org/10.1080/19476330903321231
https://doi.org/10.1080/15428052.2021.1915640
https://doi.org/10.1007/s13197-017-2903-2
https://doi.org/10.1016/j.meatsci.2018.06.031
https://doi.org/10.1016/j.meatsci.2014.09.147
https://doi.org/10.1016/j.meatsci.2014.09.147
https://doi.org/10.1016/j.lwt.2017.06.049
https://doi.org/10.1016/j.lwt.2017.06.049
https://doi.org/10.1016/j.smallrumres.2013.08.006
https://doi.org/10.1016/j.smallrumres.2013.08.006
https://doi.org/10.1016/S0309-1740(02)00296-6


Food Sci. Technol, Campinas, 45, e00413, 20256

Physicochemical characteristics of goat “buchada” added with meat from discarded animals

Silva, F. A. P., Amaral, D. S., Guerra, I. C. D., Dalmás, P. S., Arcanjo, N. M. 
O., Bezerra, T. K. A., Beltrão Filho, E. M., Moreira, R. T., & Madruga, 
M. S. (2013). The chemical and sensory qualities of smoked blood 
sausage made with the edible byproducts of goat slaughter. Meat 
Science, 94(1), 34-38. https://doi.org/10.1016/j.meatsci.2013.01.004 

Silva, F. A. P., Amaral, D. S., Guerra, I. C. D., Arcanjo, N. M. O., Bezerra, 
T. K. A., Ferreira, V. C. S., Araújo, I. B. S., Dalmás, P. S., & Madruga, 
M. S. (2014). Shelf life of cooked goat blood sausage prepared with 
the addition of heart and kidney. Meat Science, 97(4), 529-533. 
https://doi.org/10.1016/j.meatsci.2014.03.018

Sneath, P. H., & Sokal, R. R. (1973). Numerical taxonomy: The principles 
and practice of numerical classification. W. H. Freeman and Company.

Todorov, S. D., Ho, P., Vaz-Velho, M., & Dicks, L. M. (2010). Charac-
terization of bacteriocins produced by two strains of Lactobacillus 
plantarum isolated from Beloura and Chouriço, traditional pork 
products from Portugal. Meat Science, 84(3), 334-343. https://doi.
org/10.1016/j.meatsci.2009.08.053

Toldrá, F., Aristoy, M. C., Mora, L., & Reig, M. (2012). In-
novations in value-addition of edible meat by-products. 
Meat Science, 92(3), 290-296. https://doi.org/10.1016/j.
meatsci.2012.04.004

U.S. Department of Agriculture (USDA) (2019). FoodData Central: 
Game meat, goat, raw. USDA. Retrieved from https://fdc.nal.usda.
gov/fdc-app.html#/food-details/175303/nutrients

https://doi.org/10.1016/j.meatsci.2013.01.004
https://doi.org/10.1016/j.meatsci.2014.03.018
https://doi.org/10.1016/j.meatsci.2009.08.053
https://doi.org/10.1016/j.meatsci.2009.08.053
https://doi.org/10.1016/j.meatsci.2012.04.004
https://doi.org/10.1016/j.meatsci.2012.04.004
https://fdc.nal.usda.gov/fdc-app.html#/food-details/175303/nutrients
https://fdc.nal.usda.gov/fdc-app.html#/food-details/175303/nutrients

