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Introduction

i
“Alheira” is a meat product with a large tradition of production and consumption in North east of Portugal. It is admited that its "ng“:ﬂu:d (
to the permanency of the Hebraic community in the region, when they were persecuted by the christian kings. These persons ma o
similar to those made by the christians, but without pork, proscribed by their religion (Martins & Fernandes, 1990). ‘ iledr
Nowadays this product is made with meat from different species (chicken, pork, beef] turkey and, some times, game) previoUSIY boeagoff
size of meat is reduced and the broth is used to moisten bread slices. Both parts are mixed and olive oil and/or pork fat is added. Th® :111 ;
admit several spices, however garlic is usually used (it is in the origin of the name “alheira”; in portuguese, “alho” means garlic). The
filled into cattle gut and the product is subjected to the drying effect of the smoke for a few days (Martins, 1984). ontl
This product is highly appreciated by the consumer and, as it is a product which pattern of production admits a large hetero® oI
characteristics of the final product, it is necessary to develop instruments to guarantee its quality , particularly aiming sensory attrid” oV
model of quality guarantee becomes more important as “Alheira” is an object of a juridical protection, and the sensory aspects
products are the most appreciated by the consumer. ) ﬂngeﬂ‘
The possibility of having relationships between sensory attributes and chemical and physical parameters could be an interesting it o
use in the quality control of these products. Thus, it might be possible to obtain some information of sensory characteristics without i
a panel, which is usually very expensive and in some circumstances difficult to use (Tourailleet al, 1993; Dellaglio et al, 1996). 5.
In this work chemical and physical characteristics of 18 “alheiras” were correlated with sensory characteristics evaluated by 20 pan®

Material and Methods o
Samples - Chemical, physical and sensory analysis was performed on “Alheiras” from 18 origins, covering different zones of Tfas'oi‘, i
and producers with different dimension, from home-made scale to medium size industries, Samples were purchased anonymoUs>
producers place or at the normal market. All the analysis were performed in the two days after purchase. i aﬂiﬁ'
Sensory evaluation - The sessions of sensory evaluation were performed in a room with stabilised temperatures (20+ 2°C) " ot
illumination with the same intensity in each place of testing; To guarantee conditions of repeatibility samples preparation was St&” ol
Traditionally this product is roasted in live coals or fried. Both of these cooking procedures are difficult to standardise, so, it gt |
experiments it was chosen the following procedure: 2 minutes at the micro-waves (850W), 5 minutes at the oven (220°C), stab™ entif' .
temperature at 70°C. Each panelist had about 1/5 of one alheira (+ 50g). In each session it was presented 4 samples to each panelistf : 50,5'\‘
with a random number of 2 digits. Water and bread were allowed between samples. The panel was composed by 20 semi-trained 35.565. T
had previous experience in sensory evaluation, although not specifically with “Alheira”. The panelists were asked to test “Alheir? e,:rllf:
following characteristics: Aspect - colour, amount of meat, amount of fat, amount of bread; Aroma - global intensity, fermented; risii'
clamminess, fibrousness, firmness; Taste - global intensity, saltiness, bread, fermented, fat and Overall acceptability. For each chara®
was asked to score samples by using a scale form 1 (absence) to 9 (maximum).

Chemical analysis - The moisture , fat, protein, collagen and salt content were determined according to the AOAC proced“r?soﬂ)_
Carbohydrates were calculated by difference. The pH was measured directly on the paste with a pH meter (model micropH 2002, Cris 25,1
Physical analysis - The evaluation of mechanical parameters was performed with cylindrical blade attached to a Stevens, QT |
cylindrical blade (diameter 12,7 mm) was driven vertically 80% of the way through the sample. The blade was driven (100 mm/min) © o W |
the sample. Penetrometer measurements were recorded as: Hardness (maximal force for first deformation), Cohesiveness (ratio betW !
done during the second cycle and the first cycle) and Guminess (Hardness x Cohesiveness). a0ty
Colour was measured by a tristimulus colour analyser Minolta CR 310 with a standard illuminant Dss and using CIE L*a*b* coloul Spogel‘(
area of measuring was 50 mm diameter. As Alheira is a sausage thinner than the measuring area of the apparatus, and due to the hete™ |
of the paste, the colour was measured in a petri dish with compacted past previously minced.

Data analysis - Pearson correlation matrix was performed with Systat 5.0.

i

Results and Discussion 4.
The results of sensory evaluation are presented on table 1. It is possible to observe that for the most part of the characteristics evalt eciaf"
mean values are near the center of the scale. The highest punctuations were given to the amount of bread, that is one characteristic €7 )
to the quality of the product, and for the global intensity of the aroma and taste. [eillﬂ
According to the regulation of the juridical protection that is about to be implemented, this product must present at least 14% of pro of ,
the maximum of 50% of moisture and 18% of fat. Comparing these limits with the mean values of the samples analysed in this works
parameter that is inside the limits is the amount of fat. The mean value for the amount of protein observed is particularly low, € ‘
compared with previous works with “Alheira” (Martins e Fernandes, 1990, Patarata ef al. 1993). b |
On table 3 are presented the simple correlations between sensory and physical-chemical parameters. It was observed that the colouf © Vil
by the panel is correlated with the moistute (r = -0.61, P<0.01) and with L* and a* parameters (r = -0.50, P<0.05 and r = 0.53 d"“:
respectively). The visual evaluation of the amount of meat is significantly correlated with the amount of protein (r = 0.58, P<0.05) aﬂ‘relf
hardness (r = 0.47, P<0.05). The significant negative correlation between the visual evaluation of the amount of meat and o
carbohydrates is due to the substitution of meat by bread viewing the reduce of production costs. The visual evaluation of the am." sm"
and bread are correlated with the inherent chemical parameters (r = 0.52, P<0.05 and r = 0.50, P<0.05, respectively). the global fntezsef‘f
aroma is correlated with the moisture (r = -0.47, P<0.05) and with the salt content (r=-0.47, P<0.05). None expected relationship i ° i
between fermented aroma and chemical parameters; the highest correlation observed was with pH (r = -0.45, P=0.06) but not sigtliﬁ';a i
texture measured by the panel is correlated with phisycal-chemical parameters: claminess is related to hardness (r =-0.55, P<0.05); fib* &
is related with protein content, hardness and guminess (r = 0.55, P<0.05; r = 0.50, P<0.05 and 1 = 0.47, P<0.05, respectively); teﬂ‘ﬁr.
related to collagen content, hardness and guminess (r=-0.61, P<0.01, r = 0.66, P<0.01 and r = 0.52, P<0.05, respectively). The chard®
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re correlated with the amount of protein (r = -0.54, P<0.05
depreciative to the product, as it is not a fermented product
lated with the level of carbohydrates calculated
d by the panel and the conten of salt (r = 0.81,

ftaste

dr= jgi;e]ated to some chemical parameters. Thus, the taste of bread and fat a
g he érm’ PSO_-05, respectively). The fermented taste, wich is one characteristic
(r= 0, P<%méltlon could be an indicative of problems in the conservation process, is corre
pSO.()OI),. 1{ -05). The highest correlation found in this work is between the saltiness evaluate
Sub S stated before, the quality of this product is largely influenced by the amount of bread, principally because it might be used in

Stitutj
PS(),()S)‘ o meat; it is confirmed by the negative correlation found between carbohydrates content and the overall acceptability (r = -0.55,
Tab]e 1
;eﬂl Coefﬁci:an’ mjnil}lung maximum, standard deviation and per Table 2 - Mean, minimum, maximum, standard deviation and per
M Giffe, it Of variation of sensory evaluation of 18 Alheiras cent coefficient of variation of chemical and physical variables
iapy <At origing evaluated
e
’ Mean Min Max SD CV% Variables Mean Min Max SD CV%
Aspect
Coloy; Chemical
At of megt :';‘3 §33 233 i;g 3332 Moisture (%) §507 46.05 60.75 3.55 657
Amgxt of fat S e i R Fat (%) 1699 11.65 2395 3.54 2083
Aromg of bread s gn' v g0 1l F.03 7 17.64 Protein (%) 994 470 1385 2.40 24.16
Globa] ingep, Carbohydrates (%)  17.06 1199 2322 292 17.09
e e 584 500 695 0.64 1092 Collagen (%) 500 324 804 130 2605
“C"llare 452 295 674 114 2522 Salt (%) 170 111 245 038 2225
Figgyo% 485 326 612 079 1624 e S e Se0n T
Fimpeg s 3,07 ' '2.08% 2.4 . 118 ' 29.62
Taggy 8 45567 21163 115772524 Physical
global intens; Hardness 255 140 384 073 2880
ttinegs 5.65 - SAT0N THR Cohesiveness 044 036 066 0.08 1852
g T oy L) Guminess 115 063 213 044 3819
Mnengeg 476 1235 824! %84 17.61 : ProuEE ‘ :
Fat 4.42 2.84 7.00 113843129 | 61.69 5348 67.10 3.97 6.44
% 3.79 2455 5.33 0:84;122.25 ay 10.60 s Sl 1.80 16.94
eptability  3.66 195 495 093 25.46 b* 2034 20.13 3624 515 1754
Bble3 o
Simple correlations between chemical and physical parameters and sensory attributes.
Mg Colour | A mA:Iiec; fat | AD Argma L s Taste Overall
Py Sture P 3bm68 = 23 ,:t - .2(;'<:.ad - GAE [ Fen::. Clar:} [ Flt:.l'. | Firm GJI | Salt. [ Bread [ Ferm. [ Fat |accep.
i ‘ ; 047* -017® -031™ 024™ 026> -033> 003™ -0.13* -024™ -025" 015"
C°t°in 0.30“’m 0.29™ 0.52% 022%™ 032™ 008%™ 029% -031™ -037™ 0.14™ -0.09™ 018" 008™ 053* 002"
Carboh}’drat -0.041“ 0.58* -043™ -0.56* -0.18™ -0.39™ -0.22™ 0.55* 029™ -0.02™ 026™ -0.54% -031% -0.49* 0.39"
So]la €s 0.38 -0.53*  0.04™ 0.50* 0.38™ 047* 023™ -0.39% -0.10%: 0.22™ .-0/26% 0,43 430.48% 0113 2 0S5
alt 024™ -030™ 042%™ 0.15™ -0.06™ 007%™ 048* -029™ -0.61** -027™ 0.18 01332 11 01143 01 0500 L= 010558
?{}: 0,08™ 007™ -0.14™ -0.17™ -047* -032™ -0.13* -0.08™ -010™ 0.21% 0.81%** ROMEERE= 0120 S i F R0 38
o rdneSs -0.14™ 0.00™ -0.10™ 005™ -0.26™ -045™ 0.10™ -0.01™ 000™ -0.40™ 0.10® 0.22 ™ -0.53*%  -0,00" 018"
(;zh°SiVene 0.13™ 047% -021™ -0.30™ -0.18™ -046™ -0.55* 0.50% 0.66** -008™ 008™ -029" -039™ -0.13* 030"
Ui ss 0.04™ 0357 019 026%™ -049% -055% -0.13™ 022™ 007™ -0.14™ 030™ -030™ -047™ -021™ 046"
p 0.08™ 049% -025% -032™ -038™ -0.61%* -044™ 047* 052% -013™ 021™ -034™ -0.51* -020™ 045"
by 050* 0,15™ -024™ -0.01™ -0.26™ '-022% -0.05™ 0.08™ 004%™  -0:17% -0(03™ F-0.26= 4 <0. 17:5% #2027 ", L0100
) 0453’;l —0.15: 0.28 :: 0.14™ 003™ -0.18™ -0.04™ -0.10™ -0.08™ -028™ -0.11* 043™ -020™ 044%™ 002"
036™ -034™ 031™ 035 -016™ -0.19® 001™ -029™ -020™ -043™ -0.18™ 066** -030" 044% -0.03"

!
e G~ Giobal imtersity: i
al intensity; Ferm. - Fermented; Clam. - Claminess; Fibr. - Fibrousness; Firm. - Firmness; Salt - Saltiness; accep. - Acceptability

s "Sighificant, *p<0,05, **P<0.01; ***P<0.001,

Accocl?sions

0 n metay, 40y

;2;31 . get?/i tsllllzzllr<:;ua1]tja(t)ibot::ug:fdt]lllj3 t::llns wo:k, fth;:lre z;lrre a fevxf phisical-.ch.emical characteristics that have relationship with sensory parameters,

chﬁiat.lon‘ P crapstan g e (i)::ilirott e three I}Jajor constituints. Colour and' texture has also cqrrelations with the instrumental

Wl nqeﬂt - conelaéion U 4 e I he:l:u IIrlrll)easures ?fr't?Xt}?'re] SllO}J]d' be used with caut_lor‘l. Accordmg to Szczesniak (1968) if the
e guregThe i n?g, even if it is highly significant from the .statlstlcal staxlldpomt, the objective measurement

o ; utes of aroma and taste found some relations on chemical parameters.
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