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Metodologia de abate de girinos de ra-touro para obtencao de filés
de cauda e subprodutos nao comestiveis*

Bullfrog tadpoles slaughtering methodology to obtain tail fillets
and non-edible by-products
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Resumo

O objetivo do presente trabalho foi estabelecer uma metodologia para abate de girinos, com foco na obtengéao de filés de cauda
para a produgéo de alimentos e da parte ndo comestivel para a fabricagdo de farinha animal. As operagbes de abate foram
realizadas em planta industrial sob inspegao sanitaria oficial. Um total de 1.600 girinos pesando 13,55+6,67g foram submetidos a
um jejum de 24 horas e em seguida coletados e transportados até a planta industrial, onde foram transferidos para caixas plasticas
para depuragdo. As etapas tecnoldgicas de abate foram pré-insensibilizagéo, lavagem, inspe¢éo, decapitacdo e corte de cauda,
producgao dos filés de cauda, lavagem, embalagem da cauda e da parte ndo comestivel, selagem, pré-resfriamento, congelamento
rapido, estocagem e distribuicdo. O rendimento da parte ndo comestivel foi de 73,49+5,51% em relagdo ao peso total, enquanto o
rendimento dos filés de cauda representou 26,51+5,51% do peso total. O método desenvolvido mostrou-se eficaz para a obtengéo
dos produtos propostos, com bom rendimento porcentual para ambas matrizes obtidas.

Palavras-chave: carne de ra, carnes exoticas, Lithobates catesbeianus, tecnologia de abate.

Abstract

The aim of this study was to establish a methodology for slaughter tadpoles, focusing on obtaining tail fillets for the production of
food and non-edible parts for the manufacture of animal feed. Slaughter operations were performed in an industrial plant under
official sanitary inspection. A total of 1,600 tadpoles weighting 13.55+6.67g were subjected to fasting for 24 hours and then
collected and transported to the industrial plant, where they were transferred to plastic boxes for depuration. Slaughter technology
steps were pre-stunning, cleaning, inspection, decapitation and tail cutting, production of tail fillets, cleaning, non-edible part and
tail packaging, sealing, precooling, quick freezing, cold storage and distribution. The yield of non-edible part was 73.49 + 5.51%
relative to the total weight, while the yield of fillets tail represented 26.51 + 5.51% of the total weight. The developed method was
effective for obtaining the proposed products with good yield percentage for both.

Keywords: Exotic meats, Frog meat, Lithobates catesbeianus, Slaughter technology.

Introduction directly to France, where the culinary wrapping the frog meat is
traditional and well diversified (Neveu, 2004). In Latin America
frog meat consumption is restricted or even related to consumers

with high purchasing power (Weichert et al., 2007; Vega, 2011).

The world market of frogs can be divided into three categories:
production of frog legs for consumption, considered the prime
objective in a frog farm; production of live adult frogs for export,

usually for the resident oriental community in countries like Internationally, frogs are included in the market category of fish

the United States and Canada; and production of live frogs for
education and research, used in laboratories, research centers,
schools and universities. Also, the main consumers or importing
countries are the United States, France, Canada, Belgium, Italy,
Spain, Holland, Switzerland, China and Japan (Altherr et al.,
2011; FAO, 2013).

In this panorama, the European continent is among the world’s
largest consumer, with a volume of imports from 8,000 to 10,000
tons of frog legs annually, where about 50% of this value goes

and their meat is the main product of the frog culture, commonly
known as raniculture. This contains all the essential amino
acids for humans, has a high biological value, low calorie and
hypoallergenic, besides having high digestibility. Like the fish
meat has high moisture and essential minerals such as calcium,
which is available in higher concentrations than milk products
(Brasil, 1997; Cribb et al., 2013).

Traditionally, the frogs are slaughtered and their meat is frozen,
being commonly sold in plastic packaging containing whole
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carcass or only the lower thigh (“frog legs”). These business
presentations historically encounter resistance by consumers,
mainly by female audience, for their unattractive appearance.
Thus, new forms of marketing emerged to try to break these
barriers to consumers and also with the aim of adding greater
commercial value (Weichert et al., 2007; Afonso, 2012).

The frog meat consumer has an average purchasing power, is
instructed and increasingly more demanding, factors that leads
to a differentiated market product, with better quality and lowest
price relative (Moura, 2003; Weichert et al., 2007). Corroborating
these authors, Ash et al. (2010) in a recent article called “Feeding
the Future”, say crops faster, leading to lower consumption of
meat and more consumption of nutritious foods, should emerge
in the coming years.

The facilities for the production of tadpoles are easier to be
built and managed and requires poor initial investment and
maintenance costs. In addition, the development time can
be shortened to two months, corresponding to one third of
the production cycle of frogs, which leads to an increase of
production per square meter of area and higher working capital
per year (Afonso et al., 2011).

To ensure the safety of products and byproducts of the frog,
good management practices and good manufacture procedures
should be applied from the breeding of animals to their own
transformation into food for human consumption (Brasil, 2001;
FAO/WHO, 2010; FAO, 2012).

Despite the need for the development of new and unconventional
sources of protein, few studies undertaken to standardize
techniques and procedures for the slaughter of exotic animals,
being restricted to only game animals, mainly with regard to
inspection (USDA, 2015; U.S. Department of Commerce, 2015).

In this context, the aim of this study was to establish a
methodology for tadpole’s slaughtering, focusing on obtaining
tail fillets for food production and non-edible parts for the
manufacture of animal feed.

Material and methods

The development of the tadpole’s processing operations occurred
in an industrial processing plant, with federal sanitary inspection
(SIF). First, the bullfrog’s tadpoles (Lithobates catesbeianus)
were reared in earthen ponds following the basic management
established for bullfrog’s commercial farming in Brazil (CRIBB
et al., 2013). After 60 days the tadpoles were weighting
13.5516.67g and the great majority belongs to stage 40, as
described by Gosner (1960). A total of 1.600 animals were used
in the process’.

The slaughter process (Figure 1) was subdivided into two
major steps, the pre-slaughter steps, which comprehends the
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procedures until the animals reaches the processing plant
(fasting, harvesting and transportation); and the slaughter
procedure itself, from depuration to distribution. The fasting
process occurred 24 hours before the slaughtering, by the
suspension of the feeding in earthen ponds - composed by a diet
containing both commercial ration (levels of guarantee 45,69%
of carbohydrates; 30,4% of crude protein; 12,5% of moisture;
7,67% of ashes; and 3,74% of crude fat) and natural plankton -
and constant replacement of the water.

The harvesting occurred in the next day, by the early morning,
when earthen ponds were slowly depleted as the tadpoles
were being harvested by small fishnets. After the harvesting,
the tadpoles were kept in plastic bags, filled with tap water, and
were transported inside plastic boxes to the industrial plant by
small non-refrigerated trucks. The air temperature was 27+1°C
and the distance from the frog farm to the industrial plant was
9.1 km, which has taken 8 minutes to cover.

After the transportation, the animals were put in 1m? plastic box
filled with potable water, for depuration. This process lasts for
8 hours and the water was changed four times to remove the
maximum quantity of organic material. The following procedure
was the pre-stunning, characterized by the replacement of 50% of
the water in the box by potable thin ice. This stunning method is
named thermonarcosis or ice slurry immersion and the minimum
time preconized for their efficacy was 20 minutes. Also, liquid
chlorine was put in the box to reach a concentration of five parts
per million (5 ppm) to avoid exogenous contamination.

The tadpoles were, individually, cleaned in flowing
hyperchlorinated water (5 ppm) and placed on a pre-sanitized
stainless steel table for visual inspection. After that, with a sharp
knife, the body and the tail were separated at body terminus
and the animal was decapitated (Figure 2). The decapitation
process completes the process of pre-stunning as according to
international animal welfare practices (Van de Vis et al., 2003).
The tail received a special cut in dorsal and ventral parts to obtain
a fillet without the tail fins. Before packaging, both tail fillet and
non-edible part were submitted to another cleaning in flowing
hyperchlorinated water to remove residual blood. After individual
packaging, the polyvinyl chloride packs (PVC) were sealed with
a sealing machine and put in a stainless steel box with potable
water and ice for precooling. This procedure helped to keep low
temperatures until freezing. After that, the cooler tray was filled
with the pre-cooled packs and put in a freezing chamber with
forced air cooling system for two hours at -25°C. At the end, the
packs were stored in a cold storage chamber at -18°C, being
ready for distribution.

To evaluate the different percentage of yield of both products —
tail fillets and non-edible part — after the sealing, 80 packages
were weighted in an electronic scale with a precision interval
of 0.001g.
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Authority (2009), the ice slurry procedure used as
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behavior in tadpoles by combining the two methods,
ice slurry immersion (named pre-stunning) and
decapitation (decerebration). As described by Cribb et
al. (2013) the bullfrog’s tadpoles naturally possesses
three types of breathing habits — by lungs, by gills and
by skin — thus the process could not be considered

Figure 1: Flowchart for the processing of tadpoles.

as an asphyxiation. The time stated for ice baths
was 20 minutes, which was more than twice when
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compared to the other studies (Kestin
et al., 2002; Van de Vis et al., 2003;
European Food Safety Authority, 2009).
As settled by Codex Alimentarius (2011),
the killing should be done immediately
after stunning in such a manner that
either the head is severed from the body
or the brain is destroyed by pithing. Poli
et al. (2005) stated that the combination
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Figure 2: Tadpole’s non-edible part and tail fillet obtainment.

Results and discussion

The production of food under sanitary inspection, using the right
tools and good manufacture procedures in specific processing
plants is in accordance with the minimal requirements for food
safety. The segment of fish and fishery technology must be
supported by prerequisite programs based on good hygienic
practice or as required by the competent authority (BRASIL,
2007; Codex Alimentarius, 2013). The facilities used in the
present study offered the best conditions for the development
of the technique.

The method of slaughter and processing operation for bullfrog
tadpoles proposed in this study was efficient for obtaining
non-edible parts and frozen tail fillets when compared to the
methodology proposed to obtain frog legs and fish and fishery
products (Codex Alimentarius, 2011; 2013). The total processing
time, just after pre-stunning to quick freezing step was 2 minutes.

The pre-slaughter steps settled for this study — fasting, harvesting
and transportation — and the first slaughter step — depuration —
avoids welfare and technologic problems, by preventing faecal
contamination, stress and short-time products’ shelf life (Poli et al.,
2005; Brasil, 2007; Vargas et al., 2013; Lines and Spence, 2014).

According to Lines and Spence (2014), specific welfare concerns
are associated with some species. The pre-stunning step (ice
slurry immersion) used in the study agrees with national laws
prevailing in the slaughter of aquatic organisms (Brasil, 2000). In
contrast, Van de Vis et al. (2003) consider the immersion in an
ice slurry an inhumane method for slaughtering Atlantic salmons,
gilt-head seabreams and eels. Nevertheless, they reported that
this method, in average, showed that self-initiated behavior and
visual evoked responses (VERs) were lost after 5 minutes when
the water was 0.8+0.2°C. According to the European Food Safety
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of various killing methods together may
be a more satisfactory strategy for both
animal welfare and product quality.

The cleaning and inspection (ante-mortem) steps were important
to ensure the good manufacture procedures during the
slaughtering. Many risks, including potential zoonotic diseases,
are avoided if a correct food inspection planning is applied to the
different sections in the fish food-chain industry (Brasil, 2007;
Codex Alimentarius, 2011; 2013; Knoff et al., 2013; Marrone et
al., 2014).

According to Cribb et al. (2013), in the frog slaughtering process,
before the packaging step the carcass is submitted to an esthetic
retail and complete removal of blood clots. In the present study,
the tail filleting procedure was performed to increase the good
quality, to avoid contamination and to expand shelf life of the
tadpoles’ fillets.

Bykowski and Dutkiewicz (1996) and Muscolino (2012) stated
that packaging should protect the product from contamination
and prevent it from spoilage, also it extends their shelf life,
facilitates their distribution and display, gives greater consumer
appeal and facilitates the display of information. The packaging
step settled in that study also prevented the formation of freeze
burns in the fillets.

Ansari (1999) stated that precooling enables the refrigeration
engineer to select a smaller size of heat transfer equipment for
cold storage and Mai et al. (2012) showed the importance of
precooling of fresh fish for both air and sea transportation. In the
present study, precooling was used to secure the preservation
of the fillets and non-edible products until the quick freezing
took place.

The steps of quick freezing and cold storage were directly in
accordance with Johnston et al. (1994) and Codex Alimentarius
(2013), which stated that the quick freezing process enables the



fish and fishery products to be reduced from a temperature of 0°C
to -5°C in two hours or less and then kept in storage for -18°C
or lower temperatures to be well preserved until the distribution.

The non-edible parts weighted 10.49+5.48g, which corresponds
to 73.49+5.51% of the total weight, while the tail fillets weighted
3.58+1.72g, which corresponds to 26.51+5.51% of the total
weight. The tadpole noble part (tail fillets) do not differ significantly
to the frog noble part (frog legs), which corresponds to 30% of
the total weight (Afonso, 2012).

Another aspect to be considered is the cost of production, which
for the frog, primarily for its carnivorous post-metamorphic habit,
represents about 70% of the total cost (CRIBB et al., 2013). The
same percentage can be found in other carnivorous fish, like the
rainbow trout, which has better performance filleting, reaching
61% of the total weight (Rasmussen, 2001). However, comparing
the bullfrog tadpole to a fish of the same omnivorous diet habits,
such as tilapia, their fillet yield values range from 30.5 to 33.4%,
therefore, they are not statistically different (Gardufio-Lugo et
al. 2003; 2007).
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The rearing of tadpoles can be made in two or three months, while
the total rearing time for frogs lasts for six to eight months (Cribb
et al., 2013), thus could be an advantage for the exploitation of
tadpoles for food purposes. Furthermore, all the steps set out
for tadpoles slaughtering flowchart can usually be performed on
fish industrial plants under official inspection without the need for
flow or infrastructure changes (Codex Alimentarius, 2013), so
there is a huge potential for the development of food products
using the bullfrog tadpole as food matrix.

Conclusions

With the adoption of traditional steps used for slaughtering
frogs and fishes from aquaculture, the methodology proposed
for slaughtering tadpoles proved to be efficient for the
production of tail fillets and non-edible products from earthen
ponds reared tadpoles. Also, the total processing time was
short and a good final yielding for tail fillets for the production
of food and non-edible parts for the manufacture of animal
feed were attained.
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