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SUMMARY

The quality of buffalo (Bubalus bubalis) meat,
finished in a silvopastoral system with feed
supplementation in the Amazon, was evaluated.
Five crossbred buffaloes were used in each
treatment with supplements of two different feeds,
elaborated with agroindustrial by-products of
coconut or palm oil extraction and a traditional one
based on corn and soy. Physical, physical-
chemical, microbiological, and sensorial analyses
were performed on the Longissimus dorsi muscle,
and the results were analyzed through the analysis
of variance and averages, compared by t-test.
The coconut and palm treatments had the largest
percentage of saturated fatty acids. On the other
hand, the w6/®w3 ratio were within the healthy
dietary standards. According to the results of pH,
color, and shear force analyses, the meat was
classified into RFN (Red, Firm and Normal) or ideal
standards. Through subjective and objective
analyses, the meat of the treatments was
considered tender. The quality of the meat produced
is due to the farming system used. Moreover, the
use of agro-industrial waste minimizes environ-
mental impact and the cost of animal feed, thus
increasing the revenue of the rural worker.

RESUMO

Foi avaliada a qualidade da carne de bufalo
(Bubalus bubalis), terminados em um sistema
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silvopastoril com suplementagdo alimentar na
Amazonia. Cinco bufalos mestigos foram utiliza-
dos em cada tratamento alimentados com dois
diferentes suplementos, elaborados com sub-
produtos agroindustriais, coco e dendé apoés
extracao do 6leo e um tradicional a base de milho
e soja. Analises fisicas, fisico-quimicas, micro-
bioldgicas e sensoriais foram realizadas no mus-
culo Longissimus dorsi, e os resultados foram
analisados através da andlise de variancia e as
médias comparadas pelo teste t. Os tratamentos
de coco e dendé tiveram o maior percentual de
acidos graxos saturados. No entanto, a razdo w6/
®3 estavam dentro dos padr8es alimentares
saudaveis. De acordo com os resultados das
andlises de pH, cor e forca de cisalhamento, a
carne foi classificadaem RFN (Red, Firm e Normal)
ou padrdes ideais. Através de analises subjetivas
e objetivas, a carne dos tratamentos foi conside-
rada macia. A qualidade da carne produzida é
devido ao sistema de exploragédo utilizado. Além
disso, a utilizagdo de residuos agro-industrial
minimiza o impacto ambiental e os custos de
alimentacdo animal, aumentando assim o
rendimento do trabalhador rural.

INTRODUCTION

The buffalo herds in the state of Pard,
Brazilian Amazon, and Brazil, intheperiod
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from 1970 to 2006, grew by, respectively,
87.73, 89.33 and 84.15 %, and in 2008
represented 62.81 % of the nation's cattle
according to the Brazilian Institute of
Geography and Statistics. In face of such
evolution, itisimportantfor Amazon cattle
breeding to become competitive without
damaging the environment, while the
silvopastoral systemsmay partially contri-
buteto the ecological gainin order to redu-
cetheproblemsderived from deforestation
and degradation of the Amazon ecosystems.
These gains may occur, for instance, by
cycling nutrients and water, and they also
poseadvantagescompared to monocultures
regarding carbon sequestration and the
reduction of greenhouse effect (Carvalho,
1998).

However, it is seen that, in the Eastern
Brazilian Amazon, thereisahigh production
of palmtreeoilsthat generateslargeamounts
of agro-industrial by-products that may be
used in animal feeding asthey are asource
of carbohydrates and proteins. The bran
from coconut and the palm or palm kernel
cakerepresent an alternative source of ani-
mal feed given their cost and availability
(EMBRAPA, 2004).

In Brazil, some 90 % of the Brazilian
buffalo meat originated from pasture
ecosystems were commercialized as cattle
meat and treated, inmost partsof thecountry,
without adefined standard of identification
of its characteristics, mainly regarding
quality (Correaand Tramoso, 2004; Jorge,
2004; Andrighetto et al., 2008). Thus, the
aim of thispaper wasto eval uatethequality
of the meat from buffaloes finished in a
silvopastoral systemwithfood supplements
of concentrates elaborated from agro-in-
dustrial by-products and to compare them
to the traditional feed based on corn and
soy.

MATERIALAND METHODS

The experiment was performed in a
silvopastoral system, inthe Animal Research

Unit Senador Alvaro Adolpho (1°28' Sand
48°27' W), at Embrapa Eastern Amazon,
Belem, stateof Para, Brazil,inanareaof 5.4
ha divided into five plots, with a central
zootechnical facility composed of acovered
corral withdrinkingand mineral supplement
troughs. The system used mombaga grass
(Panicum maximum'Mombagca’), managed
in intensive rotation, in a pasture cycle of
thirty dayswith six days of occupation and
twenty-four daysof rest, ininitial and final
capacity rates, respectively, of 3.0 AU (ani-
mal unit) and4.5AU (Oliveiraetal., 2010).
African mahogany (Khaya ivorensis) and
Indian nimtrees (Azadirachtaindica) were
planted 4 m apart, which, intheexperimental
period, shaded some 20 % of the area.
Fifteen whole mal e buffal oes of similar
conformation, crossbred from Murrah and
Mediterranean breeds, with averageinitial
weight of 400 kg and approximately 27 month
of age, were used. The animals were
evaluated for the period of eight months
with thirty initial days for adaptation and
feeding, withmineralizationad libitumand
regimen of supplement feeding in the
proportion of 1 % of their body weight in
three experimental treatments (corn,
coconut and palm). The centesimal compo-
sition of thefeedsisshownintablel. The

Tablel. Bromatol ogic composition* of expe-
rimental feeds. (Composicdo bromatolégica das
ragbes experimentais).

Treatment
Corn? Coconut® Palm*

Moisture 87.13 91.63 90.97
Crude protein 18.46 18.21 18.89
Neutral detergent fiber 19.83 45.42 63.87
Neutral acid fiber 11.65 28.84 35.84
Ethereal extract 3.64 8.87 11.82

Dry matter basis; 263 % corn; 25 % fat-free soy
bran; 12 % wheat bran; 19 % corn; 70 % coconut
cake; 11 % wheat bran; 2 % corn; 70 % palm cake;
15 % fat-free soy bran; 13 % wheat bran.
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animals were fed every morning in indivi-
dual stallsto assess their consumptions by
weighingthefood offered and theleftovers.
During the supplementation phase, the
animalshad an averagedaily weight gain of
1.0kg.d* (£ 0.3), withno statistical difference
among the treatments.

Theanimalswerekeptinahydrodiet for
fourteen hours and transported in the early
morning totherefrigerated slaughterhouse,
in a thirty-minute journey and once again
keptinahydrodiet for sixteen hours. L ater,
they were weighed (live animal weight -
LAW) and followed the slaughterhouse's
regular line of slaughtering, according to
therulesof theRegulationfor Industrial and
Sanitary Inspection of Animal Products -
RIISPOA (Brazil, 1997). Thecarcasseswere
sent to cooling for 24 hoursin acold room
at atemperature of 2-4 °C.

The right half-carcass was cut and the
Longissimusdorsi musclewasremoved for
meat analyses and characterization. After
cleaning and removal of the superficial fat,
samplepreparationwasinitiated. Theportion
betweenthe 12" and 10" ribswascutinto 2.5
cm-thick steaks, vacuum-packaged, kept
under refrigeration, and maturated for seven
daysat atemperatureof 2 °Cfor thephysical
and sensorial analyses. pH was determined
for the minced muscle in a benchtop pH
meter (HANNA, model HI 3222-01, Phila-
delphia, PA USA). Themeat wasthen packed
in polyethylene bags and frozen at —18 °C,
for microbiological and physical-chemical
analyses.

Thesampleswerethawed under refrige-
rationfor 24 hours. They werethen submitted
to thermal treatment in an electric oven
(Brastemp, model BOG40AR, S&o Paulo,
Brazil) at atemperature of 180 °C until the
internal temperature reached 70 °C so that
the analyses were carried out.

For the evaluation of the shear force,
eight 1.27 cm-widecylinderswereremoved
from each steak, parallel tothemusclefibers,
and analyzed in a texture meter (Texture
Analyzer TA-XT2i, Croydon, Greater

London, UK) coupledtoaWarner-Bratzler
blade, asproposed by Wheeler et al. (1996).
The water holding capacity was obtained
from the difference between the weights of
the meat samples before and after being
submitted to the pressure of 10 kg for five
minutes, whilethewei ght lossdueto cooking
temperature was calculated from the
difference of the weights before and after
thermal treatment, expressed asapercentage
(Hamm, 1977).

The objective color was established
through the L* (light), a* (red/green
intensity) and b* (yellow/blue intensity)
parameters of the CIELAB System using
D65illumination, 8° viewing angle, and 10°
standard observer, as specified by the
ComissionInternacionaledleEcleraige-CIE,
withtheuseof aportablecolorimeter (Hunter
Lab/MiniScan EZ, Reston, VA, USA). The
measurements were performed 30 minutes
after the opening of thebagsand exposition
of thesamplesto oxygen under refrigeration.
The final value was the average of six
readings obtained in different pre-defined
positions in the same steak. With those
averages, chromaC* [C*=(a*2?+b*?)¥?] and
hue angle [h*= tan?(b*/a*)] were calcu-
lated, aswell asthetotal differenceof color
(DE), between corn, coconut and palm
treatments, according to Ramosand Gomide
(2009):

{DE=[(DL*)+(Da")+(Db*)1)

Analysis for Salmonella spp. was
performedina25gsample,inanindicative
form, according to the current Brazilian
Legislationforinnaturameat (Brazil, 2001),
a methodology described in Downes and
[to(2001).

In order to determine the centesimal
composition of the Longisssimus dorsi
muscle, the analyses of moisture, ash, total
proteins, and ether extract followed the
methodol ogy of the Association of Official
Analytical Chemists(AOAC, 19904, b). The
carbohydrates were obtained from the
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differenceand thecal oric value determined
according to the energetic value of the
proteins, lipids, and carbohydrates.

For the analysis of the fatty acids
profiles, the samples were lyophilized for
later cold fat extraction and acid etheri-
fication, performed according to the me-
thodology from AOCS (2002). Thereading
of the ethers was performed in a gas
chromatograph (VARIAN model CP 3380,
Snoqualmie, WA, USA), equipped with a
flame ionization detector and fused silica
capillary columnmodel CP-Sil 88(60mx 0,25
mm). 1pl of the samplewasinjected with a
split system at aratio of 1:50, using helium
asacarrier gasat aflow of 1 mL/minute. The
temperature of the injector was 245 °C and
the detector'swas 280 °C, with 45 minutes
total timefor theanalyses. Asastandard, a
68D solution (NU CHECK- Elysian, MN,
USA) wasused, whichhasacertified value
for 20 fatty acids in order to establish the
correctionfactorsineach oneof thecertified
fatty acids. Thefatty acidswere quantified
asarelative percentage of the area of peaks
found and the cal cul ations were performed
according to Equation 1:

area of fatty acids x 100
total area of fatty acids

% Relative area of fatty acids =

Thesensory profilesof thesampleswere
determined accordingto Stoneet al. (1974).
Theteam of thirty trained tasters eval uated
thesamplesinamonadicway intriplicatein
anon-structured scaleof 9cm. Thefollowing
attributeswereanalyzed: characteristic meat
aroma, characteristic meat taste, liver taste,
fat taste, tenderness, juiceness, and liver
texture. Thetestswere performedinindivi-
dual computerized booths using as a tool
theFizz Sensory Analysis Software (version
2.4H - Biosystemes, Dijon, France).

The thermal treatment of the samples
was performed aspreviously described and
they werelater cut into4 cm? pieces, wrapped
in aluminum paper, and kept hot in bain
marie at atemperature of 60 °C until they

were served to the tasters.

A completely randomized experimental
design was used where each animal
represented oneexperimental unit. Initially,
thenormality of datadistributionwastested
and all variablesmet thenormality fit without
theneed for datatransformation. Inorder to
evaluate the effect of supplement feeding
ontheSilvopastoral System (corn, coconut,
and palm), the data were submitted to the
analysis of variance and the averages were
compared through t-test, at 5 % of signi-
ficance, with the software Statistica5.0.

RESULTS AND DISCUSSION

The diets had little influence on the
analyzed physical variables(tablell), with
significant effect just for the parameter of
color (b*) and weight loss due to cooking
temperature (p<0.05).

Thevalues of pH are similar to the ones
reported by Jorgeet al. (2006) and Spanghero
et al. (2004), when evaluating different
buffalo muscles (5.43; 5.46, and 5.47,
respectively, for eachtreatment). Thevalues
found wereconsideredlow, afact attributed
to the docile attitude of the buffal oes that
suffer less stress at slaughter and muscular
glycogen exhaustion, which diminishesthe
possibility of DFD (dark, firm, dry) meat.
Accordingto Roga(1997), thefinal pH of 6.0
isthelimit between the normal cut and the
typical darkness of DFD meat.

No significant differences were found
for shear force(tablel ) duetofeeding, with
valuesthat aresimilar totheonesdescribed
by Andrighetto et al. (2008) whenanalyzing
Mediterranean buffaloes, and to the ones
foundby Jorgeet al. (2005), when eval uating
animalswith different weightsat slaughter.
They may beclassified astender meat, with
shear forceval uesbel ow 5.0 kgf established
by Felicio (1997) asthelimit for themeat to
have appropriate tenderness.

The value for b* was higher in the
samplesfrom the palmtreatment. Theraise
in red intensity is associated to the yellow
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one, which may be dueto the sensitivity of
the heme pigments to oxidation and/or to
the carotenoids pigments being anti-
oxidants (Mancini and Hunt, 2005). The
averagevaluesof luminosity arewithinthe
variationconsideredideal (from 34to39) for
the Longissimus dorsi muscle of oxen
(Purchasetal., 2002), however, theintensity
of red color (a*) isbelow the oneindicated
by these authors (from 18 to 22). This may
be due to the low marbling of buffaloes as
well as the concentration of myoglobine
related to a larger metabolic function of
oxygen in the animal's development. Jorge
et al. (2006) found similar values for the
objective color in Mediterranean breed
buffaloeswith different weights at slaugh-
tering.

Thesamplefromthe palmtreatment had
ahigher total color differenceand, according
toPrandl etal. (1994), thisdifferenceisof a
very clear perception (DE* between3.0and
6.0), whilst the sample of the coconut
treatment had a total color difference
considered clear (DE* between1.5and 3.0).

It was also verified that the hue angle (h*)
for all samplesranged from 0.62° to 0.73°,
that is, within the band of red color.
Accordingto Ramosand Gomide (2009), the
interpretation of the hue differences, in the
solidasawhole, may bedoneasfollows: red
(330t025°), orange(25t0 70°), yellow (70to
100°), green (100t0200°), blue(200t0295°),
andviolet (295t0330°).

The C* and h* values for the palm
treatment were higher when compared to
the other ones. These parameters are
functionsof & and b* and all ow to determi-
nethe intensity of the color, its saturation,
or to estimate the real meat darkening and,
normally, the meat’ s discol oration process
and isfollowed by araisein the C* and h*
valuesover time(Leeet al., 2005).

The samples of the coconut treatment
had higher weight loss due to cooking
temperature (p<0.05) in the Longissimus
dorsi muscle when compared to the other
treatments. Similar results were found by
Vazetal. (2003) and Spangheroet al. (2004)
with Mediterranean breed buffal oes.

Tablell. Average, standard deviation, and coefficient of variance of thephysical characteristics
of buffalo meat of animalsfinished in a silvopastoral system, according to supplementation.
(Média, desvio padréo e coeficiente de variacdo das caracteristicas fisicas da carne de bufalos
alimentados em sistema silvopastoril, de acordo com a suplementagéo alimentar).

Analysis Treatment CV (%)
Corn Coconut Palm

pH 5.482 + 0.026 5.45% + 0.035 5.47% + 0.036 0.46

SF* (kgf) 3.932+1.138 4.61°+ 0.978 3.812+ 0.365 18.91

L* 33.322 + 3.182 35.662 + 2.979 38.287 + 1.609 6.63

a* 15.742 + 1.378 15.942 + 1.172 16.137 + 2.792 1.27

b* 11.342 £ 2.095 12.89% + 1.120 14.57° + 1.315 9.32

AE - 2.81 5.96

C* 19.40 20.50 21.89

h* 0.62 0.68 0.73

WHC?2 (%) 69.342 + 2.135 72.57% £ 1.956 73.33% £ 6.672 4.08

WLC? (%) 25.742 + 1.664 34.29° + 3.446 28.082 £ 1.543 10.78

aAverages followed by different letters on the same line have significant differences among one another

(p<0.05).

1Shear force; 2Water holding capacity; *Weight loss due to cooking.
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The samples of the Longissimus dorsi
muscleindicate absence of Salmonellaspp.,
being considered appropriate for human
consumption according to the Brazilian
legislation (Brazil, 2001).

Significant differences were found in
the contents of lipids, ashes, and caloric
value in the Longissimus dorsi muscle of
the experimental animal sdueto supplemen-
tationfeeding (tablelll).

Therewasnoinfluence (p>0.05) of ani-
mal feeding on moistureand onthecontents
of proteins and carbohydrates of the
Longissimusdorsi muscle. Thelipid content
was higher in the coconut and palm
treatments (p<0.05) duetothe high contents
of ethereal extract and neutral detergent
fiber of thefeed (tablel), whichisreflected
onitscaloric value.

The values found for moisture and
proteinsarein accordancetothe onesobtai-
ned by Menegucci et al. (2006), in Murrah
buffaloes, while the values of lipids and
ashes, in all three treatments, are higher to
the ones described by these authors. The
caloric value found in this paper is lower
than the one described by Menegucci et al.
(2006) for buffal oes, and than the ones men-
tionedinthetabl esof food composition con-
sumedinBrazil, devel oped by the Center for
Studiesand Researchin Food (NEPA, 2004).

The samples of the Longissimus dorsi
muscleanalyzed (tablel V) had apercentage
of fatty acidssimilar to the onesdetermined
by Lucciaetal. (2003), Liraetal.(2005), and
Oliveiraetal.(2008) for buffalo meat, aswell
asFrenchetal. (2000), Noci etal. (2005), and
Garcia et al. (2008) for beef from oxen
supplemented with oleaginous plants.

Most of the fatty acidsin mammals are
saturated, mainly palmitic and estearicacids
(Price and Schweigert, 1994; Pardi et al .,
2001). Banskalievaet al. (2000) showed that
palmiticacid (C16:0) raisesblood cholesterol
and estearic acid (C18:0) has no effect on
the LDL fraction and human diets with
elevated levels of lauric, miristic, and
palmitic acidsare hyperchol esterolemic.

Themusclefromtheanimalsinthecorn
treatment had a lower percentage of
saturated fatty acids on average when
compared to the other treatments (p<0.05),
probably influenced by feeding, asthefeed
has a low content of these acids when
compared to the other ones (p<0.05). The
saturated fatty acids which werefound at a
higher concentrationin all treatmentswere
palmitic (C16:0) and estearic (C18:0), with
significant differences among the treat-
ments. The corn treatment had a lower
pal mitic acid content when compared to the
other ones, adesirablefact for meat. Inthe

Table I11. Average, standard deviation, and coefficient of variation of the centesimal
composition of the buffalo meat from animals finished in a silvopastoral system, according
tothetreatments. (Média, desvio padrao e coeficiente de variacdo da composigao centesimal da carne
de bufalos terminados em sistema silvopastoril, de acordo com o tratamento).

Analysis Treatment CV (%)
DM basis Corn Coconut Palm

Moisture (%) 74.022 £ 1.772 73.002 + 0.081 72.98 + 0.889 1.40
Protein (%) 21.05% + 1.037 21.212 + 1.325 21.43* £ 0.782 4.87
Lipid (%) 2.072+ 0.239 2.35° + 0.199 2.45° + 0.118 17.70
Ash (%) 1.822 + 0.299 1.69% + 0.249 1.33*+ 0.147 17.70
Carbohydrate (%) 1.042 £ 0.399 1.752 + 0.284 1.802 + 0.226 16.68
Caloric value (kcal/100 g) 106.98% + 7.087 113.00° + 0.322 115.01° + 3.555 3.55

aAverages followed by different letters on the same line have significant differences (p<0.05).
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Table V. Most important fatty acids detected in the feed and the L ongissimus dorsi muscle
from animals finished in silvopastoral system, according to the type of supplementation.
(Acidos graxos mais importantes detectados no masculo Longissimus dorsi de animais finalizados em

sistema silvopastoril de acordo com o tipo de alimentagéo).

Feed Muscle Cv
Corn  Coconut  Pam Corn Coconut Palm (%)
Lipids (%) 3.64 8.87 11.82 2.072+£ 0.239 2.35°+0.199 2.45°+0.118 17.702
C12:0 0.40% 3.72A 58.138 - - - -
C14:0 - 14.01» 12,91 3.63*+1.988 10.16°+ 0.526 11.04°+ 2.250 36.604
Cl4:1 - - - 0.562+ 0.212 1.61*+0.163 2.11°+0.049  39.086
C16:0 15.05%  30.44°¢ 5.118  26.23*+ 1.871 30.423+ 0.156 31.372+ 0.310 7.771
C16:1 - 3.91 - 2.25%+ 0.954 3.50°+ 0.785 3.65+0.092  23.940
C18:0 - 8.30 0.80 13.92%+ 1.215 14.28"+ 0.370 12.15°+ 0.932 10.699
C18:1 22.53%  32.07°¢ 8.024  38.84°+ 3.037 34.55%+ 1.725 35.26%+ 0.848 6.621
C18:2 57.218 5.76~ 6.224 5.782+ 1.157 7.98°+ 1.707 4.983+ 1.824 39.013
C18:3 - - - 0.482+ 0.021 0.36°+ 0.021 0.60°+ 0.056  21.491
C20:1 - - - 0.742+ 0.316  3.42°+ 0.458 0.602+ 0.047 57.628
SFA 20.26A 58.26% 85.76° 37.543+ 16.052 52.29"+ 7.849 54.57°+ 1.269 18.061
MUFA 22538  35.99¢ 8.024 41947+ 4370 40.143+ 2,950 39.872+ 1.170  6.286
PUFA 57.21~ 5.768 6.228 6.152+ 1.002 5.60°+ 1.849 5.23%+ 1.269 22.845
S/U 0.25% 1.39% 6.028 2.082+ 0.264 1.14*+ 0.251 1.19%%+ 0.061 49.618
®6/w3 ratio  0.394 5.57¢ 1298  7.782+0.014 8.20°+0.083 7.74*+0.054  16.685

C12:0-Lauric; C14:0-Miristic; C14:1-Miristoleic ®9; C16:0-Palmitic; C16:1-Palmitoleic; C18:0-Estearic;
C18:1-Oleic ®9; C18:2-Linoleic w6; C18:3-Linolenic ®3; C20:1-Eicosamonoeinoic ®9; SFA= saturated
fatty acids; MUFA= monounsaturated fatty acids; PUFA= polyunsaturated fatty acids; S/U= saturated/

unsaturated relation.

recabAverages followed by different letters on the same line have significant differences (p<0.05).

case of estearic acid, considered a neutral
fatty acid, asignificant differencewasfound
inthemeat of the palmtreatment, which had
a lower percentage compared to a higher
oneinthecorntreatment, whichreflectson
the deposition of such acid as the feed has
a high content of this component.

The values for oleic acid, the main
monounsaturated fatty acid, were higher
(p<0.05) in the corn treatment (38.84 %).
Theselevelsweresimilartotheonesreported
by Rodrigues et al. (2004), Fonseca et al.
(2005), and Oliveiraet al. (2008), but higher
than the onereported by Liraet al. (2005).
The content of eicosanoic acid (C20:1),
another monounsaturated acid of great
importance to human health duetoitslong

chain in spite of its quantitatively low
percentage, was higher in the coconut
treatment (p<0.05). It is important to
highlight that this important acid, rarely
detected in ruminant meat and much more
common in fish, regulate the polyun-
saturated:saturated ratio and, therefore, is
responsible for beneficial effects for
preventing cardiovascular disorders.

The polyunsaturated fatty acid foundin
highest concentrationsinall treatmentswas
thelinoleicacid, withthehighest percentage
inthemeat of thecoconut treatment (p<0.05),
higher thanthe onesobserved by Rodrigues
et al. (2004) and Oliveiraet al. (2008), and
similar to the ones found by Sinclair et al.
(1982) and Liraet al. (2005). According to
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Funck et al. (2006), linoleic acid may be
converted into C18:2 trans-10/cis-12 and
C18:2 cis-9/trans-11 isomers through the
action of the Propionibacter bacterium,
whileBaumanand Griinari (2001) report that
the C18:2 cis-9/trans-11 isomer predo-
minates in ruminant meat asit is an inter-
mediate actor of ruminant biohydro-
genation of thelinoleic acid, besideshaving
ahigher anticarcinogenic potential. In that
case, itisseenthat thepercentageof linoleic
acid in the feed was not directly absorbed
by the animal, as the corn feed had a high
content of this component.

The amount of linoleic acid detected in
thesamplesranged from4.98t07.98 % and,
considering that in ruminants 57 to 85 % of
these are cis-9/trans-11 isomers, it is
possibleto infer that the buffalo meat from
the experimental treatments had a val ue of
CLA (conjugatedlinoleicacid) between 3.29
to 4.81 %, which is considered very good
since, inorder to obtainbeneficial biological
effects, an average human being (70 kg)
would needto consumeapproximately 5 g of
CLA aday, that is, ameat portion of 200 g
(Simopoulos, 1991).

The w6:®3 ratio found in the meat of
animals from the three experimental treat-
ments did not have any significant diffe-

rence. According to the literature (NRC,
1996; Schaefer, 2002) theideal ratiois2:1,
however, the recommendation from the
Recommended Dietary Allowances(RDA,
2005) isfrom5t010:1. Thus, theresultsare
still within the healthy dietary standards.
The polyunsaturated fatty acids from w6
and o3 seriesmay beeffectivein cholesterol
reduction when compared to the saturated
ones, while the 3 ones reduce the LDL
cholesterol and may raisethe HDL fraction
aswell aslower the triglycerides levelsin
the blood.

Nosignificant differenceswerefoundin
the saturated:unsaturated fatty acids ratio,
a result similar to the one obtained by
Oliveiraetal. (2008), with theinclusion of
soy oil in the diet of Murrah buffaloes.
However, the unsaturated:saturated acids
ratio must beimprovedinthecorn, coconut,
and palm treatments as they are below the
minimum recommended for the total diet
(0.45) by the British Department of Health.
Studieshavereported that supplementation
with sources of polyunsaturated and
monounsaturated fatty acids in ruminant
feeding have been efficiently incorporated
intothemeat (Palmiquist, 1991; Enser et al .,
1999; Moloney etal., 2001).

No significant differences were found

TableV. Sensory profileof theL ongissimusdorsi muscleof animal sfinishedinasilvopastoral
system, according to supplementation\concentrate. (Perfil sensorial do muasculo Longissimus
dorsi de animais finalizados em sistema silvopastoril, de acordo com a suplementagdo alimentar).

Parameter Treatment cv
Corn Coconut Palm (%)
Characteristic meat smell 5.512+ 0.551 5.86% + 0.371 5.812+ 0.451 5.11
Characteristic meat taste 6.562 + 0.172 6.462 £ 0.242 5.062 £ 0.462 6.57
Fat taste 1.382 + 0.493 1.392 + 0.431 1.962 + 0.531 15.82
Liver taste 0.782 £ 0.962 0.842 + 0.415 1.082 + 0.223 10.75
Tenderness 6.032 + 0.721 5.90% + 0.832 6.212 + 0.412 8.78
Juicyness 5.392+ 0.371 5.072 + 0.675 5.332+ 0.935 10.97
Liver texture 1.152 + 0.455 1.112+ 0.431 1.382+ 0.101 23.06

aAverages followed by different letters on the same line have significant differences among one another

(p<0.05).
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(p>0.05) among the treatments regarding
the sensory standards evaluated in the pa-
nel (tableV). Andrighettoetal. (2008), when
evaluating taste, smell, tenderness, and
juiceness of Murrah buffalo meat, also did
not find any significant differences among
these characteristics.

The values obtained for subjective
tenderness and shear force of the samples
indicated that the meat is tender. The
evaluation of juicenessreceived gradeslittle
above the average, being considered little
juicy. Such result may have been impaired
dueto the low content of intramuscular fat
(tablelll), asthehigher thefat content, the
better the sensation of juiceness of themeat
(Cross, 1994; Roga, 1997).

CONCLUSION

Theevaluation of themeat fromanimals
supplemented with different types of feed
didnot havealargevariationinitsphysical,
chemical, and sensory characteristics. All
samples, according to the results of the
analyses of pH, color, and shear force, are
withintheparametersfor ideal meat or RFN,
with good sensory evaluation and micro-
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