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On-line Objective Evaluation of Pork Quality

R. CHIZZOLINI, G. DELBONO, E. NOVELLI, S. PONGOLINI, P.

Istituto di Scienza e Tecnologia degli Alimenti,

SUMMARY: A research has been undertaken

The techniques employed were pH (by

ty, dielectric loss factor and colour. The results

a limited correlation between pH measures by homogenization and by combination electrodes.

as measured by the MS Tester, appears to be specifically suited for
fraction and conductivity measured at 24h post mortem seemed to be apt for m

PSE. Colour measurements have given interesting hints,

in fact, be classified by red colour (a*), type of

INTRODUCTION: Industrial ways of meat production and

colour

ROSA

have

especial

(H

markKeting

Facolta di Medicina Veterinaria,

in which various methods for meat quality evaluation have been

homogenization and by combination electrode),

shown a very low

ly with the par

ue) and

crea

at quality

43100 Parma, Italy. :
0,

light diffraction, con

of

incidence

Dielectric

On the other hand +

ameters L*, a* Hue. Me2®
8 5t S
ted the need for

techniques specifically dedicated to the demands of bulk manufacturing. The first requirement
ques should be instrumental, that is objective, but other important features are the ability to deal with © ’

. [
number of samples in a short time and the possibility to be employed at a very early s e of productt 17 'il\»
search has been undertaken to evaluate the ability of some objective r to predict t
ty of pork at the slaughterhouse. The techniqu employed were pH, light 12, CC A iy,
loss factor and colour.

t,

MATERIA AND METHODS: The study was <carried out on over 700 pigs mainly of the heavy type that 0.
liveweight exceeding 150 Kg. All measures were taken on M. membranosus M) at 45' and 24h post
hzs been measured by homogenization and by combined electrode. The sample (50-100g) has beenn homoge o b
lution of 0.01M iodoacetic acid and 0.15M KCl buffered at pH 7.0 (1/10 muscle/solution ratio) (Bendalls 4

the

bined electrode was filled with Xerolit (Ingold,

Probe (F.0.P.)(Premier Electronic Northern

Optic Ltd,

Conductimeter LF191 Digi 550 (WTW, Munich, Germany);

(M.S. Tester)(Testron, Vienna, Austria). The

parallel to the muscle fibres for about 3 cm. Surface

II CR100/08 used with illuminant C and an internal

measurements were taken on fresh cut and results

a

were performed with the S.A (1985).

package

accompanied by different superscripts.

RESULTS AND DISCUSSION: pt homogenization (Table 1)

reason is probably due iodoacetic acid solution

The measurements are linked by a correlation coefficient

mogenization and combined electrodes techniques do not

wer than at 45' p.m.. Only 1% could be qualified as

of a possible "Hampshire effect" is

1985). 0.83% of the cases, though, showed a final

Light scattering measures at 45' (Tab. 1) have average

lues are very close to PSE threshold. At 45' 2.24% of
just one DFD case and 41.26% of the samples with re
45' p.m.. It has been reported (Warris et al., 1989)

68

406M6

wer

not possible since

pH <5.40

Ha

the

probes have been
colour

standard

e e

and
of

dif

’

lifa>

)« Light

rksh

dielectric loss f;

inserted in t

wé sed wi

obtained with a

ssed as

C.I.E.

Results significantly different

nig

24h

for

appreciably. C

1.94% c

threshold values

while 8.16% were

within th

fall

ses

2longing to

ght diffraction

factor

asured wi™

ire, England); conductiV:

with the Meat Stru®"

1 1n

wo places into the 1
th a Minolta Chromametel ™ Pl Uy,
pink tile ,
L*a*b* (1976). g
1M i
at the Scheffe' tes® Up
1
t
: 1 ectrols gl |
her thar ymbined elecv g :
; ’ 5 | %,
effect (Bendall anc [ ™
p.m. measures, averat 8 0}
orrelation coefficient® U,
1 A rreé rr.
final pH >6.20. A corl? "
A n &% Ax
have been stated (Mont Y |
2 5e9V° Sy
the samples with IJH(— e D
A 241 : O
e normal range whil€ ° . ®

P Results &'

jered & 4
t yuld be considél 4

pbetter

at

20h

p.m. 1is




S —

1:13

Pork quality than 45'. 24h FOP readings > 45 (F3) were split into three groups: one (F3-1) between
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both the cromatic (like a*) and the lightness (or exudative) aspects of meat colour (like L*). This 1% °

the reason why the balance between a* and b* (Hue) can be as much, or more, important of L* for the e

meat quality.

The results have been discussed, also, use of Principal Component and Cluster analyses performed on

colour at 24h p.m. and of homogenization pH, light scattering and conductivity at 45' and 24h p.m.. 1D

set made up by 4 Principal Components (PC) was able to explain 78.3% of the variance. Eigenvectc

that colour measures, are very important in PCl1 and PC2, followed by light scatter, conduct

p.m.. Measures taken at 45' prevail over the 24h ones in PC3 and PC4, but, among the latter,

are not negligible.
The whole sample was divided in 5 Clusters (Tab. 6). Cluster 2 has low 45' pH, high 45' light
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Cluster 4 presents the highest values of light scatter and conductivity at 24h and of a*, b* &
¥,

1 and 5 are very similar for all variables except colour; the differences being evident in the case 1 :
~tel *

and Hue. Cluster 5 probably rapresents meat of top quality, Cluster 2 the worst one followed by Cclu= gt

L*, a* and Hue) and 4 (for FOP and Conductimeter 24h). Cluster 3, to a great extent, is made up bY

meat was pale.

ted with a beta-agonist, a specific case in which final pH was a little high

Cluster analysis w applied, also, on a set made up only by 24h pH and colour (Tab. 7).
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CONCLUSIONS: The research has shown the limited importance of PSE and DFD phenomena in heavy pigS° P

performed, though, app st the possibility of evaluating meat quality outside
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Some interest could lie in 24h measures of light scatter and conductivity when falling in the upper

scale.

The Meat Structure Tester does not seem to be usefull outside standard PSE detection. Colour measur®

have a good potential in meat quality grading as they are able to classify meat on the basis of o9 by
K,
per se , type of colour and lightness. i
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