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Abstract—The purpose of this research was to develop of canned friche. This in order to take
advantage of the caprine meat which is abundant in the department of La Guajira (Colombia) and that is
not very exploited industrially. This was cut and cooked in water, followed fried until golden and canned
with different liquid cover. Physicochemical analysis were made in goat meat and the friche in addition to
this test were made microbiological and sensory. Goat meat had 79.99% moisture, 15.9% protein, 2.23%
fat and 1.88% ash. Regarding the microbiological results, commercial sterilization was considered
satisfactory. Sensory evaluation of the four samples showed no significant difference (p> 0.05) for color,
odor and texture parameters, whereas for taste and appearance a significant difference (p <0.05) was
found.
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I.  INTRODUCTION

Goats (chivos in spanish) are widely dispersed animals, which have been bred for centuries to supply meat,
milk and leather.Because of their small size, adaptability to dry environments and availability, they have been
more popular in tropical and subtropical countries and considered a source of meat in these areas[1],[2].It is
important to clarify that this meat is an important source of animal protein and low fat[3],[4].

Ovine and caprine meat production in Colombia averages 20.000 tons per year, of which 43% corresponds to
sheep and 57% of goats[5].La Guajira is the department of Colombia that produces this meat most, with 80.31%
of the goat population of 1124508 animals[6].This department has a large demand from consumers of goat meat
and one of the benefits of this meat is through the traditional friche.

Friche is a typical dish of the Department of La Guajira, which is part of the culture of the Wayuu people,
which is made from goat meat (not older than 4 months old) cut into cubes.Afterwards it is cooked with salt and
water for 20 minutes and then fried until golden brown (approximately 5 minutes). There are variations where
goat meat is cooked in its own blood and other ingredients such as paprika, onions, among other things.

In Colombia, the study of goat meat by-products such as friche is of great interest, since it would favour the
industrialization of this and other by-products and could also contribute to the scientific and technological
strengthening of the region and the country.This can significantly contribute to food security and rural sector
development in Colombia[7]. Goat meat research has been extensively studied [4], [8]-[10], and some by-
products have also been studied to a lesser extent by some authors such as[11],[12].

In Colombia and especially in La Guajira there is no adequate use of goat meat, which is consumed fresh
without any processing,due to the limited presence of agro-industrial companies engaged in the production and
marketing of by-products of this meat that meet hygienic and sanitary conditions to offer a high quality product
that provides and guarantees the benefits in terms of food safety. Therefore, the objective of this research was to
develop a canned meat product friche type from goat meat, in order to give an added value to this type of
elaboration.

Il.  MATERIALS AND METHODS
A. Canned friche preparation

Goat meat from the hind legs was used, these were prevented from a local market in the city of Riohacha (La
Guajira), these were purchased and transferred properly refrigerated to the pilot plants of the University of
Magdalena headquarters Taganga (Magdalena-Colombia), where they were weighed and deboned.It was then
cut into cubes of 5 cm (10 g) and then submitted to an immersion curing process with the addition of 24% water,
0.35% nitro salt and 1% sodium chloride, a process that lasted 24 hours 4°C. Afterwards it was boiled with salt
and water for 20 minutes and then fried until golden brown (approximately 5 min).
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For filling the cans, tinplate containers (307 x 113 inches) were used, adding friche to obtain a net weight of
90 g, followed by the addition of packing liquids (M1=100% olive oil, M2=100% palm oil, M3=100% water
and M4=50% olive oil + 50% palm oil) to reach a total weight of 180 g and leave a head space.The cans were
sealed by an automatic Etayo Jimenez SudrySudry (Andosilla-Spain) automatic sealer, then sterilized in an
autoclave Cap 2319k automatic digital control autoclave (Bogota-Colombia), which was given at 115°C for one
hour. The cans were then cooled by spraying at 30°C, and the cans were stored at the same temperature.

B. Physicochemical analysis

Both the raw material (goat meat) and the finished product were tested for moisture (952.08), protein
(928.08), fat (948.15), ash (938.06) and pH with pH-meter wtw pH 315i/set (Weilheim-Germany), all according
toAOAC[13].

C. Microbiological Analysis

These analyses were carried out following the methodology recommended by NTC 4433 [14], with which the
commercial sterility test of the finished product was determined.

D. Sensory analysis

It was carried out through a hedonic scale with scores from 1 for “I dislike very much” to 9 for “I like it very
much” in order to evaluate the attributes of flavor, color, smell, texture and appearance. The answer was given
by 20 untrained panelists, each presented four samples of 10 g of friche after being canned, coded with
nomenclature M1, M2, M3 and M4.

E. Statistical analysis

In this research we considered a unifactorial design of 4 levels, with 3 repetitions (12 experimental units).
The multiple comparison of stockings was made by Tukey's test. All statistical analyses were performed with a
95% confidence level; data were processed using the ANOVA procedure, using the minitab® 17 statistical
package.

I11.  RESULTS AND DISCUSSIONS
A. Physicochemical analysis for goat meat and friche meat

The protein content of goat meat (Table 1) was found in the range shown byArainet al.,[15], who obtained a
protein range of 13.12%-17.50% in goat meat less than 7 months old. As for fat content, it was found to be
within the range of fat found by some researchers[8],[15],[16], this low fat content might be due to age (less
than 4 months) as indicated[17].

Table 1. Physicochemical analysis of goat meat

Parameter Quantity
Moisture 79.9 %
Protein 159 %
Fat 2.23%
Ash 1.88 %
pH 5.7

The moisture content of fresh goat meat is high value that is comparable to that shown by[15], in goat meat
under 7 months which obtained a moisture range in different samples of 76.60% - 80.02%, characteristic that
makes it quickly susceptible to microorganisms and can be catalogued as a perishable product,due to the water
content of its structure, which is why it is necessary to look for a method of conservation that allows the useful
life of this raw material to be extended.The percentage of ashes was higher than those found by several authors
[3],[18], [19]. The percentage of ashes is different between goats raised in stables and goats kept in open fields,
where the mineral content tends to vary [1].

On the other hand, the pH of the meat was 5.7 confirming that it is a meat of good quality and optimal for
processing because the bacteriological stability of the meat is a factor dependent on the pH, this in the meat
generally varies from 5.6 to 5.7, the pH greater than 6 is prohibited consumption of meat with an alkaline
reaction because it is highly susceptible to microbial deterioration[16].

During frying there were significant changes in humidity, mainly because it is considered a process of rapid
dehydration[20], in which part of the water possessed by the food was evaporated in stages 2 and 3 of
frying[21], in turn, the percentage of fat increased due to the fact that at the time of evaporating the water is
concentrated.

For the four friche formulations canned using different packing liquids, physicochemical tests were
performed, the results can be seen in Table 2. A Tukey test was then performed to establish if there was a
difference between the stockings.
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In terms of moisture and fat levels (Table 2), a significant difference (p<0.05) was found between the M3
formulation, which obtained the highest percentage of moisture and the lowest percentage of fat, and the rest of
the formulated formulations. This characteristic is conferred by the greater proportion of water in this
formulation.The water content in M3 was higher because the sample had water coverage liquid and absorbed a
percentage of it, since the friche had common salt (NaCl), which can help to absorb the water as indicated[22];
fat absorption was also observed in the other samples (M1, M2 and M4).

Table 2. Physicochemical analysis of friche with different types of covering fluid

M1 M2 M3 M4
Moisture (%) | 50.77 +1.24* | 51.93+0.51° | 56.80 + 0.3 51.20 + 0.95%
Protein(%) 16.77+1.04° | 1653+0.20° | 16.30%0.6° 16.17 £ 0.45°
Fat (%) 438+041° | 469+054* | 3.12+0.07 4.63 + 0.49°
Ash (%) 122+0.12° | 1.34+022° | 1.32+0.09° 1.22 +0.05°

*Different letters in the same column indicate significant statistical differenceAverage * standard deviation

For protein and ash content there was no significant difference (p>0.05) for the different formulations. This is
due to the indications given byRees and Bettison[23], who say that the amount of crude protein appears to be
almost modified as a result of heat treatment (sterilization), and that the minerals (ash) are stable to heat
preservation treatments such as sterilization.

B. Microbiological Analysis

Sterility results showed that for M1, M2, M3 and M4 formulations there was no growth of anaerobic or
aerobic microorganisms at 35°C and 55°C. In accordance with NTC 4433 of 2006[14], all formulations used in
this investigation for not having growth in any of the conditions are considered to have had a satisfactory
commercial sterility test.

Thanks to the correct sterilization, the preservation and safety for consumption of the four formulations is
ensured, as indicated by several authors[24]-[26].

C. Sensory analysis

As for the assessment of the sensory characteristics of friche, the color, odor and texture attributes were not
significantly different (p>0.05) in each of the formulations (Table 3), which indicates that the covering liquid
did not have much influence on these parameters.In contrast, a significant difference was detected in taste and
appearance attribute (p<0.05), where M1, M2 and M4 formulations differed from M3. This due to the friche
absorbed during storage, sensory properties of the covering liquid as indicatedlhobe [27],

Olive oil as a covering liquid, the M1 formulation obtained the best scores thanks to its microcomponents
because they improve certain parameters such as colour, taste and appearance[28].

Table 3. Multiple average comparison by Tukey test

Treatment | Flavor | Color | Odor | Texture | Appearance
M1 9.0 8.3 8.75% 8.55° 8.875°
M2 8.6 8.2% 8.25°% 7.88° 7.875%
M3 7.0° 8.0 | 7.87° | 8.22° 7.625°
M4 8.4 8.0 8.37° 8.37° 7.875%

*Different letters in the same column indicate significant statistical difference

The high results shown in this research are similar to those shown byCajo and Ipanaqué[12] and Alfaro [29],
who evaluated fried goat meat and canned goat meat in a local sauce, respectively, where the results shown by
the evaluators were very favorable.

IV. CONCLUSION
Thanks to the great advantages that goat meat has, such as being low in fat and rich source of protein, it can
be used in the elaboration of products to give it an added value and boost its consumption. From the 4
formulations it was proved that the best sensory results were M1, which had friche and olive oil as the covering
liquid.
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