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Abstract: Given the growing use of alternative sources of protein, studies on the 
commercial viability of amazonians wild species, based on the yield of their carcass, are 
still scarce in the literature. To evaluate yields of carcass and commercial cuts of caiman 
meat (Caiman crocodilus yacare), according to sex and weight categories, besides 
analyzing their revenue. Thirty animals in termination phase were selected, separated 
by sex and weighed. The cuts analyzed was of 59.7% in relation to total live weight, 
and of 70.7% in relation to the carcass. Regarding the yields of the cuts, the average 
weight difference in detriment to the sex of the animals was minimal, however, in the 
weight categories, animals classifi ed as intermediate and heavy (5.9–9.1 kg) resulted in 
higher cut weights (p < 0.01) and consequently in revenue for most of the meat cuts 
(66.7%), especially for tail, back, and sirloin fi llets. It can be concluded that the carcass 
yield of caiman is high, and that heavy animals resulted in higher yields of prime cuts, 
emphasizing the need to carry out studies that prioritize the cost/benefi t ratio taking 
into account the age and weight of the animals. 
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INTRODUCTION

The caiman, Caiman crocodilus yacare (DAUDIN, 
1802), popularly known as Jacaré do Pantanal, 
can be found in the lowlands of North and 
East of Bolivia, west of Brazil along the rivers 
Guaporé, Madeira, Paraná, and Paraguai, and 
North of Argentina, which demonstrates a 
variable environmental spectrum of the species 
(Campos et al. 2010). Caimans are naturally 
highly abundant in the Brazilian Pantanal, with 
densities of more than 100 individuals/km2 

distributed along the fl oodplains (Farias et al. 
2013), which is a factor that certainly enabled 
enterprises and farmers to fi rst implement the 
exploitation of wild caimans in Brazil. The supply 
chain of caimans raised in captivity is growing in 

Brazil since 1990, when IBAMA regulated the use 
of farmed alligators for commercial purposes 
(Ordinance No 126 1990). 

Caiman farming has high economic 
potential due to the variety of products, like the 
skin (converted into leather), meat, and even 
the urine that is used as fi xator in perfumery 
(Carreira & Sabbag 2015). The commercialization 
of caiman meat, is an activity complementary to 
the commercialization of skin, and is traditional 
in the Pantanal (Seidl et al. 2001), resulting in 
greater aggregated value since caiman meat is 
a great source of protein for humans (caiman 
originating from captivity presented 23.93%, 
and animals originating from natural habitat 
21.88% of protein), with a low amount of 
intramuscular fat (0.8%) (Simoncini et al. 2020), 
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used as an excellent alternative in low-fat diets 
due to reduced cholesterol rates (animals from 
captivity 51.23%, and from natural habitat 38.83% 
of cholesterol (mg/100g)), and high rates of 
polyunsaturated fatty acids (linoleic acid C18:2ω6 
(12.97%) and arachidonic acid C20:4ω6 (6.95%)) 
(Vicente Neto et al. 2006), compared to meat 
of domestic animals (Hoffman 2008, Paulino et 
al. 2011, Vicente Neto et al. 2007). Caiman meat 
presents a healthy fatty acid profile for human 
consumption and an ideal ratio fatty acid, 
omega 6 / fatty acid, omega 3 (Piña et al. 2016). 
However, even with all these qualities, significant 
amounts of meat are still lost during processing 
because of the lack of investment in technology 
by the meat processing units, specialized 
slaughterhouses for the caiman´s meat (Canto 
et al. 2014). However, in some countries there are 
farms that process the waste (useless product, 
strips and scraps of noble cuts of meat) as 
raw materials for the production of meat meal 
(Andriguetto et al. 1999, Ockerman & Hansen 
1994), an alternative considered as an important 
nutritional ingredient in the preparation of pet 
food, this being a food supply rich in nutrients 
(Andriguetto et al. 1999, Ockerman & Hansen, 
1994, Pardi et al. 1994).

Given the growing use of alternative sources 
of protein, studies on the commercial viability 
of amazonians wild species, based on the yield 
of their carcass, are still scarce in the literature. 
The study of the use of carcasses of alligators 
farmed for commercial purposes, which takes 
into account the relation between the live 
weight prior to slaughtering with the weight 
after processing, serves as a base for industrial 
processing by providing information to meat 
processors, consumers (Fernandes et al. 2017), 
and as a tool for analyses of commercial viability 
(Carreira & Sabbag 2015). 

This study aimed to: (a) evaluate the yields 
of carcass and commercial cuts of caiman 

meat in relation to sex and weight categories 
of the animals; and (b) economically analyze 
the alligator meat products in comparison to 
carcass sold by a cooperative in Pantanal.

MATERIALS AND METHODS
Area description and samples
This study was conducted in the commercial 
cooperative of caiman farmers ‘Cooperativa dos 
Criadores de Jacaré do Pantanal – Coocrijapan’, 
located at the border zone of the Brazilian Legal 
Amazon (57°42’08.90’’W, 16°07’32.50’’S – Data: 
SIRGAS2000), at the municipality of Cáceres, 
Southwest of Mato Grosso State, Brazil, licensed 
by IBAMA-MT (1/51/92/ 0197-0).

Thirty animals (15 females and 15 males) of 
the caiman Caiman crocodilus yacare (Jacaré 
do Pantanal), were used to study the yields of 
carcass and commercial cuts. The animals were 
farmed in a ranching system, that is to say, that 
the eggs are collected in nature and raised 
on the farm, fed on viscera bovine and ration 
with high protein level (> 47% of crude protein), 
provided daily. The animals were measured with 
tape measure, and weigh with analogue scale 
Pesola®, obtaining the measurements and live 
weight individually. The selected were based on 
their average length of 1.30 m, belonging to the 
same offspring – Catch 2014, all animals if three 
years old.

The animals grouped in three categories: 
light, intermediate, and heavy; each group with 10 
animals, with live weight of 4.1–5.9 kg (kilogram); 
5.9–6.9 kg; and 7.0–9.1 kg, respectively, housed 
in concrete pools (alligator confinement bays), 
with Fifty Percent of the pool area had 10 cm 
deep water and the other extreme fifty percent 
was dry, organized according to an offspring.

Animals were slaughtered in slaughter 
house inside the ranch, by of the process of 
insensibilizing by means of a pneumatic pistol, 
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guaranteeing the unconsciousness, and after 
suffering a concussion due to the stunning, 
the animal is allocated in a support table, and 
the cut is carried out at the end of the neck, 
leaving exposed cervical vertebrae, where,  with  
by introducing a  wire, the  nerves connected 
the spinal cord wills be broken, ceasing the 
movements of the animal, and later,  will be 
hoisted so that the  blood is drained, at which 
moment the animal is definitely slaughtered. 
After this process, the skin, feet, head and 
viscera will be removed, so that the carcass is 
washed and inspected, and sent to the clean 
processing area, where the carcass weighing will 
be carried out, and storage in a chilling chamber 
per fence of four hours before processing (1-5 ° 
C). The slaughtering was carried out under strict 
sanitary conditions.

It was taken the weight of the products and 
byproducts after slaughter (skin, head, legs, 

and viscera), of the meat (weight of the whole 
carcass), and of nine cuts commercially sold by 
the cooperative: scraps I, scraps II, boned thigh, 
strips, tail fillet, back fillet, sirloin fillet, mignon 
fillet, and tail tip (Figure 1).

The slaughterhouse divides the tail cut 
in two cuts, tail fillet and tail tip, producing 
11 cuts. The cuts thigh and upper thigh were 
not made during this study because of low 
demand, being substituted by the boned thigh 
cut, corresponding to the sum of those two cuts 
boneless (thigh + upper thigh) which totalized in 
nine cuts for the present study.

Yields (%)
The yields were determined in two ways – 
according to live weight of the animal and in 
relation to carcass weight (Equations one and 
two): 

 (1)

Figure 1. Commercial cuts of Caiman crocodilus yacare meat developed by the commercial cooperative of caiman 
farmers ‘Cooperativa dos Criadores de Jacaré do Pantanal – Coocrijapan. Source: COOCRIJAPAN 2009.
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In which:
PYlw: Products yields (carcass, cut, etc.) 

based on live weight;
Pw: Product weight (carcass, cut, etc.);
LW: Live weight of the animal.

 (2)

In which:
YCcw: Yield of commercial cuts based on 

carcass weight;
Wc: Weight of commercial cut;
CW: Carcass weight.

As for the financial income, they were 
obtained by multiplying the amount charged per 
kg of commercial alligator cut (prices updated at 
the time of experiment), by the average weight 
of alligator cuts slaughtered, broken down by 
weight category and sex.

Statistical analysis
To analyze the effects of sex and weight prior to 
slaughter in yields and components of caiman 
carcass, the collected and plotted data were 
submitted to analysis of variance in the software 
GraphPad Prism v.7.03, followed by Tukey’s HSD 
(honestly significant difference) test with 5% of 
significance. 

The procedures adopted in this study 
were approved by the Ethics Committee of 
the Federal Rural University of Amazonia 
(23084.03613/2018-59).

RESULTS

The weight range of the animals observed in this 
study was from 4.1 to 9.1 kg, with average of 6.5 kg 
(± 1.31) for both sexes.

For carcass yield, the average of females was 
58.9% (± 3.86), and of males 60.4% (± 2.73), not 
showing significant differences (p < 0.05). The 

average yield of the products skin, viscera, head, 
and legs were of 20.2% (± 1.14), 9.8% (± 0.83), 6.1% 
(± 0.38), and 2.0% (± 0.17) for females, and of 
20.3% (± 1.21), 10.0% (± 0.87), 6.0% (± 0.44), and 
2.0% (± 0.20) for males, respectively. The yields 
and weights of carcass of the cuts analyzed did 
not show differences in relation to sex (p < 0.05).

As for average weight of commercial cuts 
´Table I´, males showed to be superior in all cuts, 
which was reflected in the sum of the weight of 
the cuts (SC) ´Table II´, even though more was 
lost in the boning process compared to females. 

For the weight categories, the yields did not 
show significant differences (p < 0.05) for light 
animals (59.2% ± 0.35), intermediate (61.3% ± 
0.29), and heavy (58.6% ± 0.39).

The average yields of skin, viscera, head, and 
legs were 21.1% (± 0.97), 10.1% (± 0.73), 6.4% (± 
0.33), and 2.2% (± 0.20) for light animals; 20.0% 
(± 0.81), 10.0% (± 1.12), 6.0% (± 0.29), and 1.9% 
(± 0.11) for intermediate animals; and 19.3% (± 

Table I. Analysis of the yield of commercial cuts in 
relation to animals’ carcass (%), and average weight 
of the cuts of slaughtered caiman, separated by sex 
(females and males).

Cuts Females, kg AY/C, %¹ Males, kg AY/C, %¹

Strips 0.1 ± 0.04 2.7 0.1 ± 0.03 2.5

Boned 
thigh 0.3 ± 0.08 7.9 0.3 ± 0.08 7.7

Tail tip 0.2 ± 0.05 4.1 0.2 ± 0.04 3.9

Scraps I 0.3 ± 0.08 7.2 0.3 ± 0.07 7.3

Scraps II 0.3 ± 0.13 7.6 0.3 ± 0.15 7.5

Tail fillet 0.7 ± 0.21 19.0 0.7 ± 0.20 18.4

Sirloin 
fillet 0.4 ± 0.11 11.8 0.4 ± 0.08 11.3

Back fillet 0.3 ± 0.07 8.3 0.3 ± 0.07 8.3

Mignon 
fillet 0.1 ± 0.03 2.9 0.1 ± 0.03 2.8

AVERAGE 2.7 ± 0.08 71.6 2.8 ± 0.08 69.8
¹ Average yield/carcass (%). 
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0.82), 9.3% (± 0.46), 5.7% (± 0.25), and 1.9% (± 0.10) 
for heavy animals, respectively. Light animals 
showed greater yields of skin, viscera, head, and 
legs (39.8%) even with reduced live weight. 

The nine commercial cuts analyzed showed 
variable yields in relation to weight category. For 
most of the cuts (66.7%), heavy animals, followed 
by intermediate, showed greater average weight. 
For the cut Scraps II, heavy and light animals 
showed weight greater than intermediate 
animals (p < 0.05). However, the cuts scraps and 
tail tip did not show significant difference in any 
of the three weight categories ´Table III´.

The losses (bones and remnants of meat on 
the bones), which was the difference between 

the carcass weight and the sum of the cuts, 
were of 0.9 kg (± 0.13), 1.2 kg (± 0.35), and 1.3 kg (± 
0.29), for light, intermediate, and heavy animals, 
respectively.

The results of the analysis of the use of 
meat cuts of caiman was of 59.7% in relation 
to total live weight, and of 70.7% in relation to 
carcass, comprising the ratio of the sum of the 
meat yields to the weight of cooled carcass. For 
the financial use by animal, it could be observed 
that the cuts tail fillet, sirloin fillet, back fillet, 
and boned thigh assure more profit by animal 
since heavy males stand out in most of the cuts 
´Table IV´.

Table II. Weight from animal processing of the caimans separated by sex (females and males).

Weight Females, kg Males, kg

Live weight (LW) 6.4 6.6

Carcass Weight (CW) 3.8 4.0

Sum of the cuts (SC) 2.7 2.8
Losses¹ (L) 1.1 1.2

¹ Difference between the carcass weight and sum of the cuts: bones and remnants of meat on the bones.

Table III. Analysis of yield of commercial cuts in relation to animals’ carcass (%), and average weight of cuts of 
slaughtered caimans, separated by weight category.

Cuts Light, kg AY/C, %¹ Intermediate, kg AY/C, %¹ Heavy, kg AY/C, %¹ Significance

Strips 0.1 ± 0.021 3.0 0.1 ± 0.03 2.6 0.1 ± 0.04 2.4 ns

Boned thigh 0.2 ± 0.05 7.5 0.3 ± 0.06 8.2 0.4 ± 0.07 7.7 *

Tail tip 0.1 ± 0.03 4.4 0.2 ± 0.05 4.2 0.2 ± 0.05 3.7 ns

Scraps I 0.2 ± 0.04 6.8 0.3 ± 0.04 7.5 0.3 ± 0.06 7.3 *

Scraps II 0.2 ± 0.08 8.3 0.2 ± 0.15 5.6 0.4 ± 0.08 8.7 *

Tail fillet 0.5 ± 0.07 17.4 0.8 ± 0.14 19.0 0.9 ± 0.17 19.3 *

Sirloin fillet 0.3 ± 0.06 11.7 0.5 ± 0.07 11.8 0.5 ± 0.06 11.1 *

Back fillet 0.3 ± 0.05 8.5 0.3 ± 0.05 8.5 0.4 ± 0.06 8.1 *

Mignon fillet 0.1 ± 0.02 2.7 0.1 ± 0.03 3.1 0.1 ± 0.02 2.8 *

Total (AVERAGE) 2.1 ± 0.05 70.3 2.8 ± 0.07 70.4   3.3 ± 0.07 71.1 -

¹Average yield/carcass (%).
Significance: ns: not significant; * p<0.05.
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When comparing the revenue in relation to 
the meat processing, commercialized in cuts or 
the whole carcass, it can be observed that the 
difference among the animals regarding sex was 
less than regarding weight, highlighting heavier 
animals and their profit as whole carcass. 

DISCUSSION

The study on the effects of sex and weight 
prior to slaughter in yields and components 
of alligators’ carcass, aims at reinforcing the 
commercial viability of the meat, establishing 
criteria for slaughtering based on characteristics 
pertinent to animal category, rather than based 
solely on the leather circumference.

However, it is possible to suggest at 
production level, based on the results of carcass 
yields and their respective average deviation, 
that animals belonging to the categories light 
and intermediate (4.1–6.9 kg) result in superior 
carcass yields compared to heavier animals in 
relation to live weight.

Light animals showed better yields of 
byproducts (skin, viscera, head, and legs), even 
with reduced live weight, which can be explained 
by the constancy of proportionality of average 
weight of these products in the three weight 
categories. Once all animals were adults, they 
certainly reached the maximum development 
at the level of anatomy and physiology of those 
body components.

The losses showed to be directly proportional 
to live weight, carcass weight, and sum of the 
cuts. According to Fernandes et al. (2017), the 
yields from the processing of commercial meat 
cuts depend mainly on the skills of the operator 
of the cuts, followed by the constants weight and 
age of the animal. Therefore, these are variables 
that must be taken into consideration in future 
studies.

Studies on yields of meat cuts of caiman 
(Fernandes et al. 2017, Girardi et al. 2008) have 
been developed specially in regard to the live 
weight of the animals, although only four cuts 
are the most studied (tail, sirloin fillet, back 
fillet, and thigh). The ´Table V´ is a compilation 

Table IV. Analysis of the revenue of commercial cuts in Brazilian currency (R$) of slaughtered caimans, separated 
by sex category and weight category. 

Sex Weight category

Cuts Females Males Light Intermediate Heavy

Strips 5.0 ± 1.94 5.1 ± 1.41 4.5 ± 1.03 5.1 ± 1.77 5.6 ± 2.04

Boned thigh 16.5 ± 4.58 17.2 ± 4.60 12.5 ± 2.94 18.2 ± 3.20 19.9 ± 3.79

Tail tip 6.6 ± 2.11 6.7 ± 1.91 5.6 ± 1.13 7.0 ± 2.25 7.4 ± 2.03

Scraps I 11.5 ± 3.42 12.4 ± 2.98 8.7 ± 1.65 12.7 ± 1.91 14.5 ± 2.55

Scraps II 12.2 ± 5.37 12.7 ± 6.26 10.5 ± 3.50 9.5 ± 6.42 17.3 ± 3.52

Tail fillet 49.1 ± 14.53 50.6 ± 13.95 35.7 ± 4.89 51.9 ± 9.30 61.9 ± 11.60

Sirloin fillet 30.5 ± 7.40 30.9 ± 5.64 24.1 ± 4.36 32.4 ± 4.60 35.7 ± 3.92

Back fillet 21.6 ± 5.13 22.8 ± 4.69 17.6 ± 3.14 23.2 ± 3.21 25.8 ± 4.06

Mignon fillet 7.6 ± 2.22 7.7 ± 2.13 5.6 ± 1.35 8.4 ± 1.75 8.9 ± 1.75

AVERAGE 160.7 ± 39.87 166.2 ± 34.22 124.9 ± 16.40 168.5 ± 19.05 197.1 ± 27.40

Whole 207.5 ± 45.48 220.4 ± 40.04 165.1 ± 19.12 219.6 ± 15.84 257.2 ± 21.75
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of published data and the data of this current 
study, presenting the yield in relation to live 
weight of slaughtered caimans for the four main 
commercial meat cuts of caimans.

According to Girardi et al. (2008), the high 
yield of the tail is explained by its muscle growth 
that is more accelerated compared to other 
tissues. The tail has an important locomotion 
function for the animal in its habitat, assuring 
agility at the moment of food capture in nature.

The carcass yield values (in relation to live 
weight of the animal), obtained in the present 
study was higher (59.7%) when compared to 
other species of crocodilians. Hoffman (2008) 
observed yields of 56.5% for Crocodylus niloticus 
(crocodile); Cossu et al. (2007) reported 54.1% 
for Caiman latirostris; and Kluczkovski Junior 
et al. (2015) reported 57% for Melanosuchus 
niger (natural environment). However, the 
results obtained in the present study were 
lower than for the existing data on Alligator 
mississippiensis, which is 62.3% (Moody et al. 
1980). As for the same species, Romanelli & 
Felicio (1999), observed 59.5% for Caiman yacare.  

Even though crocodilians show considerable 
phenotypic similarity (Kluczkovski Junior et al. 
2015), the comparison among existing data is 
difficult. This fact is due to the differences in 
standardizing the cuts, general management, 
hormonal alterations, and even the use of 

distinct species for farming (Kluczkovski Junior 
et al. 2015, Hoffman et al. 2000).

Caiman meat shows yields (in relation to 
carcass weight) superior (70.7%) to domesticated 
species used for meat production, like swine 
(62.8%) and cattle (28.0%) (Silva et al. 2016). 
This fact may be due to the better use of noble 
cuts and less valued cuts (scraps I and II) for 
caimans, besides their less density of fat and 
bones, which is easily visualized. 

Given the information provided in this study, 
it is still possible to infer that animals between 
the categories intermediate and heavy (5.9–9.1 
kg) reflect in greater revenue for slaughterhouses 
since, as observed before, heavier animals 
tend to have heavier carcasses standing out 
in relation to noble cuts, like fillets. However, 
the threshold of advantages is still unknown 
because heavier animals demand more farming 
time and consequently more costs with feeding 
and maintenance. Therefore, a deeper study on 
the viability of maintaining such heavy animals 
in production must be carried out taking into 
account analysis of the relation cost/benefit. 
Alternative uses to increase the yield and 
revenue of caiman meat processing units are 
available, including sausage and non-sausage 
products, preserved meat and mortadella, all 
with favorable acceptance (Morais et al. 2013, 
Romanelli et al. 2002).

Table V. Yields in relation to the live weight of the animals (compilation).

Live weight, kg Tail, % Sirloin fillet, % Back fillet, % Thigh, % Reference

3.22–5.78 15.3 7.8 8.0 16.9 Girardi et al. (2008)

3.58 16.4 5.3 4.7 5.2 Fernandes et al. (2017)

5.07 12.9¹ 6.9 5.0 4.5² Current study

6.51 14.2¹ 7.3 5.2 5.0² Current study

7.98 13.5¹ 6.5 4.7 4.5² Current study
¹Cuts currently used: tail fillet and tail tip summed for yields;
²Boned thigh.
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Family farmers, indigenous peoples, 
quilombolas and other traditional communities 
make use of alligator meat, as a resource widely 
available in several parts of Brazil, both for their 
own subsistence, and for marketing through fairs 
and restaurants. However, public policies must 
invest in raising awareness of the importance 
of maintaining biodiversity, so that nature is 
able to offer healthy food to the population, 
including alligator meat, and as a counterpart, 
to fight rural poverty.

In the present study, the carcass yield in 
relation to sex showed high dispersion of values 
from the average (standard deviation), which is 
possibly due to the variable measures of live 
weight, reflecting the lack of evenness of the 
catch in the farming system, which may pose risk 
to the sustainability of the activity, like possible 
problems related to agonistic behavior that may 
affect adequate zootechnical development of 
animals. Moreover, possible divergences related 
to ration consumption can affect the feeding 
performance of animals belonging to the same 
catch.  

This way, it can be suggested a stratification 
of the catches, based not only on maintaining 
animals of similar offspring, but also on making 
the catches uniform regarding weight and sex 
categories, aiming at having more homogeneous 
groups.

CONCLUSION

It can be concluded that the carcass yield of 
caimans is elevated and do not differ statistically 
in function of sex or weight.

Regarding the commercial cuts, the 
difference among the averages of weights for the 
sexual categories was minimum. However, for 
the weight categories, heavy animals resulted in 
higher yields of noble cuts. Nevertheless, more 

studies must be carried out, prioritizing specially 
the ratio cost/benefit taking into consideration 
the age and weight of the animals.

As for revenue, it was possible to infer that 
the commercialization of whole carcasses would 
bring better financial results to producers, 
mainly for heavier carcasses. However, since this 
form of commercialization is not appealing to 
consumers, the commercialization in cuts is the 
most economically viable. 

The data collected in this study reliably 
enrich the literature about the marketing of 
exotic meat, since it is not based on packing 
list. However, more studies need to be carried 
out on sanitary management of meat, always 
looking for safer food for the population.

The present study can be the start of a 
shared database, periodically updated, that 
would facilitate the comparison between intra 
and inter productive systems, as well as the 
creation of future projects. Such database could 
even be used for other commercialized alligator 
species, like Caiman latirostris (Jacaré do papo 
amarelo). Furthermore, the results of this study 
can help enterprises of breeding and farming of 
caimans to make better decisions that can bring 
more yields, making them more efficient in the 
marketing.
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