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Background: It is well known that both feed and sex affect the flavour characteristics of pork meat. In order to assure that meat has thef
quality characteristics, it is of interest to have a rapid method to assess the odour and flavour properties of pork meat.
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In this study an Electronic Nose (Gas Emission Analyser) was studied as a potential method to determine the sensory quality of pork 4

Materials and Methods:. :

The experiment was performed using samples from A Table 1. Overview of Samplisd o -

longissimus dorsi from 17 porks (life weight 70.2 - 85 kg). . MRy Slanghle . o
o Fren isdh No Feed and quality in freezer ery  No Feed and quality m/ L

The flavour characteristics of pork meat were varie y Concentrates, low 3 2 10 [ Extra innti LB [14_¢

feeding animals with either traditional feed or by-products
(recycled food materials), table 1. M Longissimus Dorsi was
cut one day after slaughter and then frozen. The samples for
the experiment were cut in frozen condition, each muscle in
2cm slices. The slices were then individually vacuum
packaged in barrier bags and put back to the freezer at -20°C,
for eight or fourteen months before analysis. At the time of
analysis, samples were thawed at 4°C over night.
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14 | By-products, normal
15 | By-products, low
16 | By-products, low |14

17 Concemratcs,mediumjﬁ

By-products, normal
By-products, low
By-products, low
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Sensory analysis ‘

o
Sample preparation for sensory analysis: After thawing, the samples were prepared in a 80°C waterbath for 1 hour, still in the oﬂ'gmal vas i
packed condition. Core temperature after heat treatment was 75°C; this was reduced to 60°C during sensory assessment. Four pork quo i
taken from each animal for sensory analysis. Samples were served in sessions of 5-6 samples and complete randomised within each s¢5* ot
Descriptive sensory profiling was performed by a panel consisting of 7 trained assessors. Test attributes were evaluated for a cross seV
pork chop sample (fat and muscle together). Humans olfactory organ is described in figure 1. |
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The attributes describing deviating smell and taste were evaluated as being different from reference sample. All attributes are described lwcrt’
The samples were evaluated on a 15 cm non-structured scale going from low to high in intensity of the respective attribute. The resuls
recorded directly on a computerised system in the booths (CSA, Compusense, Canada). After assessments the results were transferred

numericals on a scale from 1 to 9 according to their intensity.

Receptor-
cells OLFACTORY ORGAN (fig. 1)
Axons
Fiecvs Faskenio Table 2. Sensory attributes 1
[lkodour intensity | 5) Rancid odour 9) Maturity flavour
2) Acidic odour | 6) Off-odour 10) Meat flavour
| 3) Maturity odour | 7) Flavour intensity | 11) Rancid flavour
4) Odour of meat | 8) Acidic flavour 12) Off-flavour
l
Chemical : o]
P50 Sensor- R ol The Electronic Nose, figure 2 (Nordic Sensor Technology: Nmfﬁ i

signals

Lindko6ping, Sweden),consists of a gas sensor array using tef i
oxide-semiconductor field effect transistors with gates of caail'ﬂr | 5
active metals (MOSFET sensors), and four commercially 3" |
chemical sensors based on tin dioxide (Taguchi sensors)-

Electronic Nose ; '
Sample preparation for the electronic nose: Fresh fat, covering the slices of meat, were cut off. For the electronic nose, we chose analy? o
fat, as it is well known that a lot of the flavour and odour components are presented in the fat. The samples, 10 g of fat from each sampl® ]
placed in 250 ml Erlenmeyer bottles, which were sealed-off by use of polyethylene foil, and placed in the refrigerator (4°C), until room
conditioning (20°C) the last 30 minutes before analysing.
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:: :l;rsment DProcedure:
Periog f(il?s were pumped from the Erlenmeyer bottles by a membrane pump and injected to the sensor chamber. Each sample had a sampling
o angj 30 sec. (air baseline, 20 sec; sampling, 30 sec; air recovery 130 sec). The average number of replicates were 9 per sample.
Ysing all parallels from one sample, an air sample was measured. This study is based on using normalized responses from the sensors.

Reg
ll;ts :"d discussion
Valiag; (mand PLS regression were validated by cross- Table 3. Correlation between sensory variables and the electronic nose

Variable no. Correlation Sensory variable Variable no. Correlation

(CAMQ ¢ tShe UNSCRAMBLER program was used Sensory variable : S e =
eSpong Trondheim, Norway). By using normalized Odour intensity 1 i avour intensity :
S and removi : Acidic odour 2 0.6 Meat flavour 10 0.7
con\e]iition moving two outliers we found good Rancid flavour 5 0.8 Rancid flavour 11 0.8
Vaighjgg , v con the electronic nose and the sensory Off-flavour 6 0.6 Off-flavour 2 0.7

33 described in table 3.

[ﬂss' :
A crolsjzsglt.w” by neural network crossvalidation :
al | 1dation technique and a backpropagation network (Kvaal TnpRCRETIIAdenIR] ORiEns
Clagg; i ) was used to monitor how well each sample could be
Was o according to the animal feed during growth. Each sample g R
the °thern oOut of the main sample population and used as test set with ) § Feed
'“dicati()nsimples as calibration set. In this way one would get an § |9 Ry St s
the 5 i OW well each sample could be classified. The classes was 2 |
Seng re: o fee_dS (table 4). Principal component scores of the -
10 the ne“gcmses is performing better than using the raw data as input .,
Pa] Com ork. Therefor the network inputs are the first five princi- Learning
loge Ponent scores of the sensor responses. There are 5 hidden —
5 foupg bys Outputs. The number of principal components to be used
tra'e leura] l::tv?;l())trllr(n{i e technlxqu? gcls crll?ed(;anvaal - aL’ 11?}?6' Figure 3. The neural network used as a classifier. The inputs are
hing vyag G dcammg rule of delta-bar-delta was usec. “he principal component scores of the responses from the electronic nose.
8 Wag ¢ £R . vhen th(? el k7 achieved. Each The outputs are the different classes binarised. The winner predicted
predictio onstructed as a binary representation of food class. The is theactual clasd
N of a class is given by the winner output node (figure 3).
The
8.2 ;Suh of feed classification is shown in table 5. It shows that Table 5. The classification of animal feed during growth.
%SSVali d @ samples were correctly classified by this Object No Class Predicted Class | Ok
Prog, S fatl‘)n technique. It was possible to separate pork fed by by- 1 1 1 X
the t fom pork fed by concentrates. The result also indicates that 2 1 1 X
tech iqureOmF nose combined with a neural network classification i § ; x
Gy,  Will possibly tell what kind of food the animals got during : ; ;s 5
6 5 5 X
T 4. The £, 7 3 3 X
eed classes to be translated 3 4 3 7
& 2 2 X
10 1 1 x
11 3 3 X
12 3 3 X
13 1 1 X
14 1 1 X
15 4 4 x
Tl?en 3“““"5 16 4 4 X
17 3 3 X

€ 3
ey nztronlc nose, combined with partial least squares (PLS) and
ldentify tWork modelling seems to be a powerful, rapid method to

Odour and flavour characteristics of pork meat.

Ag
Thg :3X]ledgements
OIS appreciates the valuable discussions from J.-E. Haugen and G. Vogt.

&g,
By eNces

Ky "quist G Homstern, H Sundgren, I Lundstrom: Performance of an electronic nose for quality estimation of ground meat
: S ut, McEwan Jean A. Analysing Complex Sensory Data by Non-linear Artificial Neural Networks. Multivariate Analysis of Data in
Kya. Stnsory Science. Ed. By T. Nas and E. Risvik. Elsevier Science 1996
> Kny , Ellekjzer Marit. A Cross-validation algorithm for the back-propagation Neural Network. Proc. Of NNNS 94.. Then Norwegian
Cural Network Seminar. SINTEF. STF31 S94026. 1994.

da]

43rd ICOMST 1997 585




