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Abstract

The consumption of bullfrog meat has been increasing in Brazil due to its nutritional quality and pleasant texture. The
present study aimed to increase the percentage of use of the carcass marketed in the retail market, adding value, with
the creation of new cuts in regions previously neglected and discarded, due to the small amount of muscle tissue. A
new mapping was created aiming at its full use, in addition to the flank and thigh, innovative regions such as the front
legs, hind paw muscles, located just after the thighs, and the last portion of the hind paw. On the back, the cuts called.
Back bone and rib were, respectively, the central and peripheral bone parts of the carcass, used in broths and soups, as
a technique to add value to these less used cuts in cooking. More elaborate meals were prepared with the thighs. For
the valorization of the less noble parts, softening processes were used, by fast or slow cooking, these muscles being
added to salads and fillings, respectively. The new cuts were used in the culinary techniques of Asian Gastronomy;,
being approved through sensory analysis carried out with Maifun salad, with a new version of the Tom Kha Gai soup,
one with only bullfrog meat and the other with meat meal. and carcass bones (AABC); and introducing roasted Paris
mushrooms in the fillings, providing a better use of the carcass, with a more digestive and hypocaloric menu with
health promotion, when compared to traditional cuisine.

Keywords: Bullfrog meat; Gastronomy; Asian cuisine; Good manufacturing practices; New carcass cuts.

Resumo

O consumo da carne de ra-touro vem aumentando no Brasil devido a sua qualidade nutricional e textura agradavel. O
presente estudo teve por objetivo ampliar o percentual de utilizagcdo da carcaca comercializada no mercado varejista,
agregando valor, com a cria¢do de novos cortes em regides antes negligenciadas e descartadas, devido a pouca
quantidade de tecido muscular. Foi criado novo mapeamento visando ao seu aproveitamento total, além da fraldinha e
coxa, regides inovadoras como a Palheta (patas dianteiras), musculos da pata traseira, localizados logo apds as coxas,
e a Ultima porgdo da pata traseira. No dorso, os cortes denominados de. Suam e Costelinha foi, respectivamente, a
parte 6ssea central e a periférica da carcaca, utilizadas em caldos e sopas, como técnica para agregar valor a esses
cortes menos utilizados na culinaria. Com as coxas foram preparadas refei¢cbes mais elaboradas. Para a valorizacdo
das partes menos nobres, utilizou-se processos de amaciamento, por cozimento rapido ou lento, sendo estes masculos
adicionados nas saladas e nos recheios, respectivamente. Os novos cortes foram utilizados nas técnicas culinérias da
Gastronomia Asiatica, sendo aprovados por meio de anélises sensoriais realizadas com salada Maifun, com nova
versdo da sopa Tom Kha Gai, sendo uma somente com carne de ra-touro e a outra acrescida de farinha de carne e
0ssos da carcaga (AABC); e introdugdo nos recheios dos cogumelos Paris assados, proporcionando um melhor
aproveitamento da carcagca, com um cardapio mais digestivo e hipocalérico com promocdo da salde, gquando
comparado com a culinéria tradicional.

Palavras-chave: Carne de rd-touro; Gastronomia; Cozinha asiatica; Boas praticas de fabrica¢do; Novos cortes da
carcaga.
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Resumen

El consumo de carne de rana toro ha ido en aumento en Brasil debido a su calidad nutricional y textura agradable. El
presente estudio tuvo como objetivo incrementar el porcentaje de uso de la canal comercializada en el mercado
minorista, agregando valor, con la creacion de nuevos cortes en regiones previamente desatendidas y descartadas,
debido a la pequefia cantidad de tejido muscular. Se creé un nuevo mapeo para aprovecharlo al maximo, ademas del
pafial y el muslo, regiones innovadoras como la paleta (patas delanteras), los musculos de las patas traseras, ubicados
justo después de los muslos, y la Gltima porcidn de las traseras. pata. En la parte de atras, los cortes llamaron. Suam y
Costelinha fueron, respectivamente, las partes 0seas centrales y periféricas de la canal, utilizadas en caldos y sopas,
como técnica para agregar valor a estos cortes menos utilizados en la coccién. Se prepararon comidas mas elaboradas
con los muslos. Para la valorizacion de las partes menos nobles se utilizaron procesos de ablandamiento, por coccion
rapida o lenta, afiadiéndose estos musculos a ensaladas y rellenos, respectivamente. Los nuevos cortes se utilizaron en
las técnicas culinarias de la Gastronomia Asiatica, siendo aprobados mediante analisis sensorial realizado con
ensalada Maifun, con una nueva version de la sopa Tom Kha Gai, una con solo carne de rana toro y la otra con harina
de carne. Y huesos de canal. (AABC); e introducir setas de Paris asadas en los rellenos, proporcionando un mejor
aprovechamiento de la canal, con un mend mas digestivo e hipocaldrico con promocion de la salud, en comparacion
con la cocina tradicional.

Palabras clave: Carne de rana toro; Gastronomia; Cocina asiatica; Buenas practicas de fabricacion; Nuevos cortes de
canal.

1. Introduction

Gastronomy is an office based on the knowledges of tradition and culture, but today it is allowed to create creations,
integrated with other arts and sciences. Asian cuisine, especially Japanese cuisine, can be a reference for this trend, because it
adds to the wisdom of secular traditions the aesthetic action that is in tune with nature, now a valuable parameter in any artistic
manifestation (Takahashi, 2012).

Based on the meats used in Asian cuisine and the risks that they can cause to the health of the individual, it is of great
value to analyze the frog meat as an alternative to these menus, once the literature considers it of excellent quality for health,
especially those people who have some type of eating disorder.

Frog meat is a white meat that holds resemblance to the rabbit meat and chicken, having its flavor classified as an
intermediate between fish and chicken meats and has been cited as a food of great sensory characteristics, high in protein, high
minerals and vitamins, and because it presents low values of lipids and cholesterol being, therefore, a meat of low calorific
value (Noll e Lindau, 1987; Peluzio et al., 1995; Ramos 2004; Marengoni & Santos, 2002).

Therefore, the present work aimed to present new cuts of the frog carcass, aiming at a change of presentation to
expand their tasting by Asian cuisine, mainly by people with food intolerance, as well as offer a healthy diet with low
cholesterol.

The Chinese meal is guided by several principles. The main one is the Taoist of yin and yang, the two complementary
opposites, and the important thing is to seek balance between flavor, temperature, taste, color, texture and consistency of food.
One dish should be sweet (yin) and the other salty (yang); One cold (yin) and the other hot (yang); One soft (yin) and one
crunchy (yang). The final picture is a banquet that stirs all the senses. A good Chinese dish obeys four "commandments": it has
color, perfume, palate and careful presentation (Jesus, 2013).

Dantas (2017) commented that it is not new to use very exotic delicacies, such as shark fins, dog meat, snakes,
scorpions and locusts. Such habits, quite exotic to Western standards, have been assimilated by the Chinese because of the
periods of poverty, war, and food shortages they have gone through in history.

Kevin (1993) Although they have a common base, it is possible to separate the Chinese gastronomy in four great
regions: the one of the North or of Beijing, developed a more exquisite gastronomy, like "Duck of the Pequin", where the

crunchy texture of the Skin contrasts with the softness of the flesh, being a perfect menu representing Yang and Yin. In the
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southern regions of the country, sweet represents yin, with the vast production of sugarcane, this is a common seasoning
(Carneiro, 2005).

In addition to the concept of yin and yang, there is the concept of the five elements. The Chinese believe they are
surrounded by five energy fields: fire, wood, earth, metal and water. In cooking, these elements are represented by the five
flavors: (a) bitter - Fire; (B) Sour - Wood; (C) spicy - Metal; (D) sweet - Earth; (E) salty - water. Chinese medicine says that in
order to properly treat a patient, you must know the condition of the five elements in that person's body. Deficiency or excess
of one of the elements can lead to illness. If an individual suddenly develops a craving for sour foods, this can indicate
problems in the liver. Obviously, the diagnosis is much more complex and profound than this (Fahrnow, 2000).

The frog meat is recommended by doctors and nutritionists, because its fat rate is 3%, being the only meat produced
in captivity that has the 10 basic amino acids for the human and with easy digestion, being formed by molecules of chains And
is indicated especially for the feeding of children who have animal feeding rejection (Lima & Agostinho, 1988).

The study of the characteristics of the carcass is important when the objective is the evaluation of the quality of the
final product of a system (Costa et al., 2002; Restle & Vaz, 2003; Pacheco et al., 2005, Mello, 2009). Carcass Yyield and
commercial cuts and carcass weight are measures of interest to the slaughterhouses in assessing the value of the product and in
operating costs.

The thighs of the animal are more appreciated and the back, usually discarded, becomes a by-product. To take

advantage of the interest and the raw material, Embrapa Agroindustria de Alimentos (RJ) has developed products such as paté,
sausages and canned fried meat. The demand for frog meat is higher than the supply in Brazil (Bastos, 2015).
In Brazil frog famers offer the whole carcass to the domestic market as a way to increase their income. The front or "back",
composed of the chest and arms is usually scorned by consumers because of the large number of small bones (low meat yield).
In order to add value to the segment, several alternatives are being studied to better exploit the meat of this part of the frogs'
body, particularly using the mechanical boning machine (Conceicdo, 2000; Mello et al., 2006; Ndbrega et al., 2007).

The importance of sensory properties in food acceptance has become recognized and a more elaborate methodology
for measuring food acceptance and identification of preferences has been developed (Stone & Sidel, 1993).

In affective tests, subjective attitudes such as acceptance or preference of a product are measured, individually or in relation to
others. Judges are usually current or potential consumers of the product (Chaves, 1980; Chaves & Sproesser, 1999).

In acceptance tests using a hedonic scale, the tester expresses their acceptance for the product, following a previously
established scale that varies gradually, based on attributes such as "likes" or "disgust". In verbal-type scales, the choice of
words, which identify the intervals in the scale, should give an idea of the successive order of the intervals, as well as facilitate

the decision of the taster in his answers (Chaves, 1998).

2. Methodology

The present work is classified as a laboratory research, of a qualitative and quantitative nature, as recommended by
Pereira et al. (2018), based on the findings of Seixas Filho et al. (2017), Ide (2017) and under standardization by AOAC
(2005), ratified by statistical analysis, according to Fonseca (2002) and Pereira et al. (2018).

This work was submitted to the Ethics and Research Committee of the University Center Augusto Motta, constituted
under resolution 196/96 of the National Health Council and duly registered in the National Committee of Ethics in Research
(CONEP), through the Brazil Platform.

The experiments were carried out at the Gastronomy Laboratory of the University Center Augusto Motta
(UNISUAM).
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Frog carcasses were used for the development of slaughterhouse experiments with federal inspection (Figure 1A),
where the animals were slaughtered, packed and transported in accordance with current legislation, then thawed (Figure 1B)
and deboned according to the purpose of each experiment.

The noble parts and shavings, as well as those closely adhered to the skeletal bone, were added to Asian cuisine
(Figures 1C and F).

In the use of the noble part of the carcass, the thigh boning technique was used, separating the bones and cartilage
from the musculature (Figure 1D). The hind and front paws were also boned and used as prime beef in Asian cuisine (Figure
1E). The chips served to prepare the broths and thickenings, as a complement to Asian recipes.

After the thawing of the frog carcass, the cuts were started, according to the techniques already reported in the
literature (Fragoso, 2012) as the thighs (Figure 1D) and the skirt, then the cuts were made with the new proposals.

A test of acceptance of the frying-goat salad of bull frog meat, of the Mushroom stuffed with bull-fry meat trimmings
(skirt, reed and post-thigh) and Tom Kha Gai (soup) the base of bullfrog meat, according to the method of Stone & Sidel
(1992) adapted by Mello (2009), aiming to evaluate the degree of acceptance of the use of different cuts of frog meat in Asian
cuisine, aiming at a better utilization of the carcass of the animal.

For the evaluation of the degree of preference between a conventional Asian meal item and a frog meat item with the
different cuts, the matched preference test was carried out between the Tom Kha Gai soup, the bullfrog meat base And one
with bullfrog meat plus Low-Cost Alternative Food (AABC). The two samples were served coded with three-digit random
numbers in two presentation combinations along with shelled bread and rinsed drinking water Of the mouth after each tasting,
according to the method described by Chaves and Sproesser (1999).
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Figure 1: Stages of threshing of bullfrog thighs for use in Asian cuisine: receiving carcasses of frogs slaughtered under
sanitary legislation (A); Sample of the product and packaging to be boned (B); Beginning of separation of bone musculature
(C); Thigh boning (D); Boning of hind paw muscles (E), bone trimmings and broth cartilage (JUS) (F); Bones for making flour
(G and H).

Source: Authors.

3. Results and Discussion
In relation to the proposal to extend the applicability of the bullfrog carcass, based on gastronomic cutting and
cooking techniques, advances were made in the expansion of the use of the non-noble parts, increasing their palatability

through asian cuisine menus.
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Figure 2: Mapping of the different regions of the bullfrog carcass, with the classic types (A) flank and (B) Thigh and for total
use, the following meats were included in the menus of Asian cuisine: (C) Legs Front, (D) Against Thigh and Post-thigh (E).
In addition to the use of the carcass, a low-cost, calcium-rich alternative food was prepared in the form of farinaceous,
composed of bone and musculature adhered to the carcass, mainly (F), Back bone and (G) Rib. The new proposed thigh cut,
with the use of the first portion of the hind paw (H).

Hindleg : 2" |Drumstick
. Hindfoot@

Traditional Cutting
Fragoso (2012)

Source: The Authors

Source: Authors.

The results confirm those reported by Bastos (2015) when, in addition to enhancing their nutritional benefits, he
emphasized the soft taste of bullfrog meat, even comparing it as an intermediary between chicken meat and fish.

On the other hand, the results obtained from the introduction of the skewer in asian cuisine were different from that
attributed by Bastos (2015) when considering the back of the bullfrog carcass as a by-product, reporting its use only after
processing, Such as patés, sausages and preserves, discarding their use in the natural way.

The Hindfoot is the final region of the hind paws that would attach to the dyads joined by the interdigital membrane,
which are removed during slaughter. It is an extremely rigid region, with musculature firmly adhered to the skeleton and was
used as a trimmings, along with the skirt and the reed, being part of the soup and the stuffing for the mushroom,

The valorization of the use of the frog meat trimmings (skirt, reed and hindfoot) enabled the proposal of Fragoso et al.
(2012), when they concluded that the manipulation of the food of the less noble parts of the bullfrog carcass would reduce the
price, creating a more accessible market, corroborating Lima and Agostinho (1998), who showed concern that only half of the
carcass is being sold Like noble meat, remaining the other products, as the whole or bony back and the back in pieces, little
explored.

The results of calculations of nutritional information (TACO, 2011) of the asian menus elaborated with the inclusion

6
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of the less noble regions of the bullfrog carcass (Table 1), showed in protein terms, a similar percentage, almost 1/3 of the
food, For Tom Khai Gai soup, promoting such a nutritious food when compared to the original recipe that has chicken breast
meat as the source of protein (Thai, 2008). Similar results were obtained when comparing the Maifum Salad with bullfrog and
chicken trimmings (Santana & Belo, 2004).

Table 1: Results of Nutritional Information of the Asian cuisine menus made with the introduction of shavings (little diaper,
pallet and post-thigh) of bullfrog meat.

Menu Carbohydrate Protein Total Fats Trans Fiber Sodium
Fat Saturated Fat

g %9 9 % 9 %9 g YD g % g D mg K

Tom khai gai™ 18,0 192 205 27,4 256 465 10 46 0 0 99 2396 3182 132
(392 keal = 19,59
KJ)

Maifum’Salad®** 25 0,8 19 25 180 330 42 190 00 05 20 31,0 1,3
(176 kecal =9 KJ)

Mushroom 08 0,3 9,0 120 7,5 140 2,1 10,0 00 0,6 2,4 63,0 2,6
Stuffed? ***
(272 keal = 14 KJ)

1 Nutritional information: portion 50g (4 tablespoons) Amount per serving (% DV). Daily reference values based on a 2000 kcal or 8400 KJ diet. Your daily
values may be higher or lower depending on your energy needs. DOES NOT CONTAIN GLUTEN

* Southeast Asian soup consisting of shavings (region of the skirt, the reed and the post-against thigh of the bullfrog) and the Alternative Food of Low Cost
(ABBC) in the form of meat meal and frog bones.

2 Nutrition Facts: 50g serving (4 tablespoons). Amount per serving (% DV). Daily reference values based on a 2000 kcal or 8400 KJ diet. Your daily values
may be higher or lower depending on your energy needs. DOES NOT CONTAIN GLUTEN

** Salad composed of the region of the bull frog carcass denominated little diaper with rice noodles (bifun)

3 Nutritional information: portion 80g (1 unit) Amount per serving (% DV). % Daily reference values based on a 2000 kcal or 8400 KJ diet. Your daily values
may be higher or lower depending on your energy needs. DOES NOT CONTAIN GLUTEN

*** Shitaki mushroom stuffed with a mix of parsnip (skirt, reed and post-thigh) of frog-bull

Source: Taco (2011)

The nutritional results are also in agreement with several researches already carried out (Concei¢do, 2000; Mello et
al., 2006; Nébrega et al., 2007) that recognized in the bull frog meat an interesting nutritional profile, presenting characteristics
that make it indicated For low calorie diets.

In relation to the sensory evaluation of the typical Asian dishes and sauces (Table 2), it is possible to evaluate the
acceptance of the introduction and the use of different cuts of frog meat, which showed that the worst evaluation for the
Mushroom Paris Stuffed. This result may have been due to the fact that the evaluators did not have a habit of consuming the
mushroom in natura but rather preserved in the so-called champignon form, since the consumption of the stuffing (bull fodder
meat) was observed and left, As it were, the vegetative body of the mushroom.

In relation to the salad Maifum with little diaper, this one obtained intermediate position. However, its highest score
was precisely for the texture, with 5.90 + 0.16, which meant the approval by the evaluators for the introduction of a part of the
bull frog carcass formerly considered non-noble, even being called as a by-product (Bastos, 2015). This fact was also
confirmed by the attribution of the consumption note (4.14 + 0.17) of this menu, which did not present a significant difference

(P <0.05) among the menus of better acceptance.
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Table 2: Results of the sensory analysis of Asian cuisine menus with the introduction of bullfrog meat.

Treatment Appearance Sabor Texture Printing Consumption
T1 5,74+0,18 a~  5,84%0,18 b 5,90+0,16 bc 5,8?10(;),?['7 b 4,14+0,17 a
T2 5.08+0,22b  4,88+0,24 c 5,32+0,23 C 5,24+0,22 c 3,38£0,21 b
T3 6,08£0,15a  6,30+0,13ab  6,30+0,15 ab 6,42+0,12 ab 4,50+0,13 a
T4 6,30+0,14a 6,58+0,12 a 6,53+0,13 a 6,64+0,09 a 4,56+0,14 a

Value -P <0,0001 <0,0001 <0,0001 <0,0001 <0,0001

Treatments: T1 - Maifum fry skirt salads; T2 - Mushroom Paris stuffed with fodder (skirt, reed and post-thigh) frog; T3 - Tom
Kha Gai's frog with AABC (meat-and-bone meal); T4 - Tom Kha Gai of frog,

* The means with different letters in the same column with different letters differ by the Tukey test at 5% probability.

* Mean = standard deviation.

Source: The Authors.

As for the Tom Kha Gai soups analyzed in the Pareto Test and the results analyzed by the Roessler et al. (1978), it can
be verified that only 31 of the 50 evaluators preferred the soup without the addition of meat-and-bone meal. However, this
result showed no significant difference (P <0.05) between the two compositions, that is, the soup that received only the
trimmings (skirt, reed and hindfoot) of bullfrog meat obtained the same preference The meat and bone meal, known as AABC
(Low Cost Alternative Food), which enabled the introduction in this menu of about % in its composition of minerals, including
Calcium, which (Noll et al., 2000), it is possible to infer that this menu has a promise of being an excellent functional food for
people with deficiency in this mineral.

Based on the nutritional characteristics of frog meat, its inclusion in the soup, due to its high protein digestibility,
allows to consider it a representative of yang energy, creating an active, more dynamic, more extroverted attitude, agreeing
with Varatojo (2011).

The Maifum salad that made possible the valorization of the carapace trimmings of the bullfrog has the sweet taste of
the yin of the sugar and the culinary liqueur sake and the salty yang of the Shoyu sauce; The lettuce is representing the concept
of cold, that is, the yin and the fried bifur pasta, the hot part of the food, giving the crunchiness and the yang state of the menu.
On the other hand, the softness is observed by the presence of the mushroom and the frog meat, segmented in small tender
slices, characterized the yang state of the food. The whole of the ingredients of this salad emphasized all the senses, according
to a good Chinese dish, by having the four "commandments": color, perfume, palate and careful presentation corroborating
Jesus (2013) and Varatojo (2011).

4. Conclusion

It was possible to enlarge the different muscle regions of the bullfrog carcass by inserting new cuts, starting to use the
parts previously discarded for consumption, remodeling the classification cuts in the use of the carcass that will be marketed
for different gastronomic purposes, such as flank and Drumstick in salads; Foreleg, Hindleg, Back Bone and Rib for broths and

fillings, making asian cuisine more economical and healthy.
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