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SUMMARY: A discriminant analysis was applied in order to verify
the discrimination ability of the grading procedure of goose livers
SStablished by Qualimeter manufacturers. A cluster analysis was
hen ysed to extend the impedance modules ranges defining the
9fades, thus modifying the grading method. Finally, a discriminant
Analysis was performed to confirm the discrimination power of the
USed variables over the groups formed by the cluster analysis and
O obtain a classification function allowing the grading of livers
With the least possible error. In the evaluation of the grading
Tethod recommended by the qualimeter manufacturers, good results
Were obtained, with only 6 misclassified livers, and a total of 92%
COrrectly classed. According to the results obtained, it is
Possible to reach over 97% correct grading by rearranging the
9¥oups, according to the measurements of the bioelectric impedance
module, and modifying the ranges defining the quality grades.

INTRODUCTION: In the last years the use of Multivariate
Ana1YSis have been increased in different fields of the scientific
fesearch (Ennis et. al.,1982). In this work, two Multivariate
Nalysis techniques were applied: discriminant analysis and cluster
Ahalysis for the grading of fatty goose livers in order to lmprove

eir market and processing value.

In cuba goose livers are classified by a standard method based on
Weight and sensorial evaluation of color, superficial grain and
ConSistency (Farkas, 1987), but the most important characteristic:
he fat cooking-out, it can not be evaluated by these judgments,
Causing problems during canned elaboration. Salladerre (1978)
Proposed the use of Qualimeter to register the bioelectrical
mpedance module, measurement related with the extracellular fat

Content in livers.

MATERIALS AND METHODS: Fatty goose livers from Landes breed of
both sex were used. The sample was drawn randomly up to 101.

T’.‘e use of a portable french Qualimeter ROUGIE to measure the
loelectrical impedance module of tissue allowed to c}a551fy the
lvers in four category grades according to the followlng ranges:

~ 30 not melting, 30 - 60 intermediate, 60 - 100 melting, and

More 100 very melting (Salladerre, 1978) .The measurements were made

& h after slaughter at 5°C, measured on the right lobule upper

e,

The qualimeter sound was introduced in four plaqes of the livers
Yhereas the following symbolism was used: "a" right lobule upper
2One, wpw right lobule central zone, "c" right lobule lower zone
and "gw jeft lobule central zone (Salladerre, 1978). These reglons

Are j)lustrated in figure 1.
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The analysls were developed in an AT microcomputer using th
Statistical Package of Social Science system (SPSS+, 1987).
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to the instructions of
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Table 1 show classification matrix yielded by rearranging livers
according with discriminant functions

The 21 livers included in the non-melting class were classif'ied
right; of the 29 in the intermediate class, three were reclassiflé
en the non-melting class, one in melting and the rest in th€
originally proposed class. Of the 32 in the melting class, oné
classified as intermediate, and the rest in the original proposed
class. Of the 32 in the very-melting class, one classified 2%
melting and the rest were classified right.

As result, six livers were misclassified and 92% a total of weré
correctly classified, but the impedance modules ranges defining the
non-melting and intermediate class, principally, are too close FC
each other which makes you classified some livers that technolodl”




{

cally could be used as non-melting or intermediate, in inferior
Categories.

Table 1 Classification Matrix

Actual Predicted Group
Group N 1 2 3 4
1 non-melting 23 2%k 0 0 0
2 intermediate 29 ¢ 25 1 0
3 melting 32 0 1 31 0
4 very-melting 19 0 0 1 18
total 101 24 26 33 18

TEat's why we_find it necessary to re-examine the limits defining
hZSe categories in order to analyze the feasibility of widening
m.

To acpieved then, a cluster analysis was developed so that a new

ggouplng of the live;s could be obtained, behaving more accordingly

. the values found in the bioelectrical impedance module in zones
» b, ¢ and 4.

ggom_ this analysis, four clearly differentiated groups were
tained. The livers were thus rearranged and a new discriminant

2"§1¥sis was carried out obtaining the following Fisher's dis-
Fiminant linear function:

1 - 2.9306 + 0.1239a + 0.0171b + 0.0807¢c + 0.0356d4
2 -14.3999 + 0.2560a + 0.0601b + 0.1434c + 0.11244
3 -36.2315 + 0.4004a + 0.1637b + 0.1783¢c + 0.1666d
4 -85.2309 + 0.6512a + 0.3144b + 0.2532¢c + 0.17734

in the classification matrix presented in Table 2 it can be seen
hat only two livers was misclassified and in 97% of then the

drading was correct.

Table 2 Classification Matrix

Actual Predicted Group
Group N 1 2 3 4
1 non-melting 25 25 0 0 0
2 intermediate 29 1 28 0 0
3 melting 29 0 3 28 0
4 very-melting 18 0 0 0 18
total 101 26 29 28 18

These Fisher's discriminant linear functions can be used to
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o : : ’ o i e
classified the goose livers according to the biloelectric impedanc
modules measured whit the qualimeter in the a, b, c and d zones:

CONCLUSIONS: In the evaluation of the grading method recors
mended by the qualimeter manufacturers good results were obtainé
with only six misclassified livers out of 101, and a total of 92
were correctly classified.

g the

It is possible to reach over 97% correct grading by rearranqlnd il
a

groups, according to the measurements of the bioelectric impe
module, and modifying the ranges defining the quality grades.
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