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New sheep and goat products: “Mantas” and
sausages. An integrated project in co-promotion

A. Teixeira'Z and 5. Rodrigues®?
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Abstract. A project between a research centre, two breeder assodations and a meat manufacturing indus-
try was developed to add value to animals with very low commercial acce ptability, creating two new products,
a raw fresh meat sausage and a processed meat product "manta”™. The ratio between MUFA+PUFASSFA was
1.54 g/100 g and 1.55 /100 g of dry product and protein percentage 17.8%, and 18.8% for ewe and goat
sausages, respectively. The most abundant unsaturated fatty acid was the C 18:1 and protein was 44.5 and
51% for ewe and goat "mantas, respectively. Both ame balanced products in protein and fat contents result-
ing in an interesting solution to give added value to animals with very low commerdal price.

Keywords. "Manta”™ — Sausage — Goat meat — Ewe meat.

Nouveaux produwits ovins ef caprins: “Mantas” et les saucisses. Un projet intégré en co-promotion

Reésumeé. Un projet entre un centre de recherche, deux associations d éleveurs et de Iindustrie de la viande
a été congu pour ajouter de ia valeur aux animaux avec une trés faible valeur commerciale grace & la créa-
tion die deux nouveaux produis: une savucisse frafche et d'un produit de viande fraitée “manta”. Le rmapport
entre AGMI + AGP! / SFA ont été 1,54 g/100 g et 1,55 g/100 g de produit sec at la teneur en protéines de
17.8%, et 18, 8% pour les saucisses de brebis et de chévm, respectivement.

Mols-clds. “Manta™ - Saucisse = Viande de chévre = Viande de brebis.

| - Introduction

In Portugal, sheep and goats are produced under an extensive system. Most of the local breeds
are raised for milk production and as the lambs and kids cannot compete with milk production for
cheese making are slaughtered at 1 to 3 months of age. These young milk fed animals produc-
ing light carcasses are very much appreciated by consumers and are tradtionally commercial-
ized as quality brands as protected designation of origin (PDO) and protected geographical indi-
cations (PGl). However there are animals that come out of these quality brands, particularly the
culled ones or those with weight or age that cannot be classified as a PDO or PGI label. These
animals have very low consumer acceptability and consequently a low commercial value. A strat-
egy to give value to those animals would be welcome by producers as well as butchers, meat
industry or supermarkels. Value may be added by decreasing costs of production or improving
relative value of the final product. Meat from such animals is more suitable to process as drought,
cured or smoked (Webb &f al., 2005). In several countries older and culled animals are slaugh-
tered and its meat i processed as salted, smoked or air dried products, as in Spain the "Cecina
de Ledn” (Molinero ef al, 2008) or in aly the "Vdlin di capra” (Fratianni ef al., 2008). We thought,
therefore, to develop a project between a research centre (Carcass and Meat Quality and
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Technology Laboratory of Agrarian Scholl of Braganga), two breeder associations (ANCRAS —
Serrana National Association of Breed Producers and ACOB — Bragangana National Association
of Breed Producers) and a meat manufacturing industry (Bisaro Salsicharia Tradicional) to add
value to these animals, creating two new products, a raw fresh meat sausage and a processed
meat product called *manta” from Serrana goats and Churra Galega Transmontana ewes. The
some physicochemical properties of these products are presented.

Il — Material and methods

1. Animal sampling, carcass fabrication and meat “manta” processing

Sixteen culled animals, eight Bragangana ewes and eight Serrana goats, ageing between 5 and
9 years old, with an average of 45 £ 5 kg live weight, were randomly selected from several flocks
by two breeder associations. Carcasses weighted 20 + 1.9 kg and were cooled at 4 + 1°C for an
ageing period of 4 days. After carcasses were divided into quarters by a straight cut from the
point close to the lower edge of the backbone at the 13th rib and then deboned separating only
the long bores and verebral column, remaining the ribs in the anterior quarter and preventing
muscles from being separated, so thal resembled a blanket (manta) of meat. Mantas (8 for ani-
mal/specie) were then salted and placed on top of each other, like plles, separated by 5cm of
coarse marine salt, during 96 h in fridge with a constant temperature of 4°C and relative humid-
ity of 75% (Fig. 1). Every 12 h the piles were moved, throwing down the upper ones, redistribut-
ing the pressure. At the end mantas were washed removing the excess of salt and air-dried ina
room with a temperature of 8107 C with a relative humidity of 60-70% during 48 h. Finally, sam-
ples were vacuum packed.

Fig. 1. “"Mantas"” fabrication.

2. Sausages fabrication and sampling

Atotal of 140 goats and 140 ewes ageing between 5 and 7 years old, with an average of 20 kg
carcass weight were used from November 2010 until May 2011 and distributed over in 20 goats
and 20 ewes per month. Carcasses were deboned and cleaned from nerves, tendorns and con-
nective tissues before raw meat have been processed at the manufacturing meat industry. Raw
meat (75 to 80% of goat or ewe) was then mixed and minced with 15 to 20% of fatty cuts of Bisaro
pork belly, and adding the ingredients: salt, peppers, bay leaves, water, garlic, rendimix® and fla-
vorex® 4000. The mixture was then stuffed into 34-36 mm pork casings, hung and stabilized ina
climate chamber at 13°C and 80% of relative moisture, packaged in a polyamide polyethylene
bags and stored in a refrigerator at 4°C (Fig. 2). Every month a sample of two sausages per specie
were randomly taken to analyze a total of 12 sheep (N = 12) and 10 goat (N = 10) sausages.
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Fig. 2. Sausages fabrication.

3. Physicochemical analysis

Meat samples were assessed in subscapulans, semimembranosus and Longissimusdorsi mucles
in fresh meat as well as in salting and air-dried mantas. A total of 12 sheep (N = 12) and 10 goals
(N = 10) with 8 repetitions sausages were used. Protein determination was carried out following
the Portuguese standard NP 1612, 2002). Hydroxyproline determination was performed accord-
ing to the Portuguese 104 standard NP 1987, 2002). For the oxidation index was measured the
concentration of Thiobarbituric Acid Reactive Substances (TBARS expressed in terms of malon-
dialdehyde, MDA equivalents) in mg MAD eq./ kg sample according to the Portuguese standard
NP 3356, 2009). Fat determination was performed using the 125 BUCHI Fat Determination
System (ADAC International) which consists of the Extraction Unit B-815 for simultaneous ex-
traction/saponification of the fatty acids, and the Fat Determination B-820 which determines the
fat content based on the isolated fatty acids by means of gas chromatography. Samples were
prepared in accordance with the Portuguese standard NP 1613 (1979). All analysis were made
in friplicate and the mean was used as final data.

4. Statistical analysis

An analysis of the variance (ANOVA) with Type Il sums of squares was performed using the GLM
(General Linear Model) procedure of the SPSS software, version 17.0 (SPSS, Inc). The effect of
meat origin (goat or ewe) on the physicochemical composition of "mantas” and sausages was
studied. Means were compared using Tukey s test or Dunnett T3.

Ill - Results and discussion

1. Sausages

We found no significant differences in moisture between sausages groups (Table 1). The protein
content was significantly (P <0.01) higher in goat meat sausages than ewe meal sausages,
18.8% and 17.8% respectively very close to the values found by Ibafez ef al (1997). Moisture
content obtained is relatively high comparatively to other kinds of sausages, mainly dry and cured
ones. Such difference is related to the technological process, once our sausages were not
smoked. Ambrosiadis ef al., 2004), in a study of traditional sausages in Greece, found great vari-
ability in moisture content between 33.7% and 64.4%. The most abundant fatty acids were oleic
acid (C18:1) followed by palmitic acid (C16:0), stearic acid (C18:0) and linolenic acid (C18:2).
The individual amounts of these fatty acids influenced the different fractions that characterize the
monounsaturated fatty acids (MUFA), saturated fatty acids (SFA) and polyunsaturated fatty acids
(PUFA). The mean total fat content of fresh sausages was 45.11 gM00 g and 32.55 g/100 g of dry
product, for ewe and goal sausages, respectively. Significant differences were found between
ewe and goat sausages for SFA as well as MUFA and PUFA, and the goat sausages had a rel-
atively lower fat content. Gadiyaram and Kannan, 2004) also have found lower fat content in
chevron sausages than beef or pork sausages. As per recommended dietary guidelines of WHO/
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Japanese Heart Association/ American Heart Association the ideal ratio of SFA-MUFA:PUFA should
be 1:1.5:1 (Kris-Etherton, 1999; and FAO/MWHO, 2008). The ratio between MUFA+PUFA/SFA we
found in fresh sausages of ewe was 1.54 g/100 g of dry product and in fresh sausages of goal meat
was 1.55 g/100 g of dry product, without significant diferences among samples. For dietary fat
intakes of 20-40% the ideal balance would seem to approximate 1:1.3:1 for SFAMUFA:PUFA
(Hayes, 2002). Then, it seems that our sausages are a balanced product in fat content, mainly com-
pared with other products as the traditional sausage in Turkey “Sucuk™ which has 0.00 g/100 g of
MUFA+PUFASSFA ratio. According to Yidiz-Turp and Serdarogiu, 2008) the most abundant fatty
acd in fraditional sausage in Turkey was oleic acid, folowed by palmitic acid, stearic acid, such as
sausages made from sheep and goat meal studied. The ratio MUFA+PUFA/SFA in tradiional
sausage in Turkey “Sucuk” level was 0.80 g/100 g. This ratio ks lower in this type of sausages than
in fresh sausages made from ewe and goat meat studied in this work. The sausages made from
goat and ewe are healthier compared with these traditional Turkey sausage.

Table 1. Moisture (%), protein (%), total fat (%) and fatty acids compaosition (g/100 g dry sausage) of
fresh sausages made from meat of sheep and goat (Mean £ SD, n = 12110)

Sheep (N = 36) Goat (N = 30) Significance
Moisture 59.31 + 6.59 61.07 +5.38 NS
Protein 1783+ 1.35a 1883 +1.16b ‘s
Total Fat 4511+ M.7T b 3255+7.71a e
CE:0 022+ 0.04 a 024 +0.05b "
C12:0 0.18 + 0.10 0.17 + 0.05 NS
C14:0 121+ 0.18 b 093 +0.17a oo
C16:0 B72+243b 628 +1.58a -
C16:1 142+ 046 b 114 +0.26 a e
C18:0 524+ 106 b 353 +1.00a e
C18:1 1753+ 525 b 1226 +3.42 a e
C18:2 481+179b 377 +1.09a *
C18:3 063+ 020 b D53 +0.13a '
C20:1 0.32 + 0.11 0.28 + 0.08 NS
C20:4 0.18 + 0.07 0.17 +0.05 NS
SFA 1653+ 351b 11.952252a g
MUFA 2010+ 6.04 b 1421 +3.89a i
PUFA 582+21b 446 +1.37a ’
PUFA + MUFA, 2592+ 804 b 1867 +5.08a -
PUFA + MUFA/SFA 154 + 0.20 1.55 +0.21 NS

MNS5. — not significant; *P = 0.05 - significant;**P = 0.01 - very significant; **P = 0.001 - extremely significant.

2. “Mantas”

No significant diferences were found for TBARS (Thiobarbituric acid reactive substances), protein
and ashes contents between ewe and goat mantas but the second ones showed moisture 6.5% sig-
nificantly higher (Table 2). Both mantas have high protein content, 23.9%) as well as similar products
as jerked beef, which has 24.67% protein according to Cristian, 2006). The greater amount of fat con-
tent of ewe mantas was SFA while in goatls was MUFA thought ewe mantas had higher MUFA con-
tent. The differences in fat content and fat partition found between this two sheep and goats
processed meatl products have also been recorded in fresh meat under several production systems
as Tshabalala et al., 2003) between indigenous goat and sheep breed in South Africa, Sen & al,
2004) studying the carcass and meat composition of sheep and goat under semiarid conditions and
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Pearce ef al., 2010) evaluating the role of saltbush pastures in the quality of sheep and goat meat.
The most important saturated fatty acids in both mantas were C16 (palmitic), C18:0 (stearic) and the
content of these fatty acids were significantly higher in ewe than in goat mantas. The saturated fatin
ewes and goal mantas, particularly the higher presence of C16 and C18 was similar to the values
found by Facco, 2009) for charque but less than the guantities recorded in charque and jerked beef
by Correla ef al, 2003).The most abundant unsaturated fatty acids were the C18:1, the C18:2nd the
ratios UFASFA MUFA/SFA PUFAS/SFA although healthy favorable in both products were better in
goat mantas confirming the tendency according to Pearce ef &, 2010) for goats to deposit a health-
ler fatty acid composition and the studies by Lee ef al, 2008) which have observed higher levels of
unsaturated fat in the meat of goals compared to lambs fed the same diel.

Table 2. Means + SE of Moisture (%), Protein (%), TBARS (mg MAD eq/kg sample) and fatty acid pro-
file of longissimus dorsi muscle (gM00 g of total fatty acid methyl esters) of ewe and goat
mantas. Effect of specie

N=48 Ewe Goat Significance
Moisture 4449 +0.70 5095+ 1.09 -
Protein 2393 + 1.80 23.99+ 1.67 NS
TBARS® 2.16 £ 0.23 1.87 + 0.33 NS
c4 0.03 + 0.02 0.06 + 0.02 NS
c8 0.13 £ 0.01 0.14 + 0.01 NS
c10 0.06 + 0.02 0.06 + 0.02 NS
ciz2 0.05 £ 0.01 n.g

C14 0.51 £ 0.04 0.43 + 0.05 NS
C16 289 £0.21 1.80 + 0.30 -
C18 249 +0.19 1.02+ 027 i
G161 0.39 £ 0.04 0.39 + 0.06 NS
c18:1 546 £ 0.40 3.21 + 0.56 -
c18:2 0.87 £ 0.06 0.44 + 0.08 e
C18:3 0.17 £ 0.02 0.03 + 0.03 8
C20:4 0.02 £ 0.01 0.04 + 0.01 NS
IM Fat 14.89 + 1.02 B.AT+ 145 i
I SFA 6.17 £ 0.39 253+ 0.55 i
E MUFA 5.85 £ 0.43 3.60 + 0.61 -
I PUFA 1.05 £ 0.08 0.52+ 0.11 b
LUFA/SFA 1.12 £ 0.08 1.60 + 0.19 -
MUFA/SFA 0.95 £ 0.07 138+ 0.18 -
PUFA/ SFA 0.17 £ 0.02 0.21 + 0.04 e

SFA - saturated fatty acids, MUFA = monounsaturated fatty acids, PUFA - polyunsaturated fatty acids.
4 mg MAD eq./ kg sample

n.q = not quantified

“p< 0.05; *p< 0.01; **p< 0.001; NS - not significant.

IV - Conclusions

The ratio between MUFA+PUFA and SFA were 1.54 gM100 g and 1.55 g/100 g of dry preduct and
protein percentage 17.8%, and 18.8% for ewe and goat sausages, respectively. The most abun-
dant unsaturated fatty acid was the C 18:1 and protein was 44.5 and 51% for ewe and goat "man-
tas. Both are balanced products in protein and fat contents resulting in an interesting solution to
give added value to animals with very low commercial price.
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