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The literature offers a number of data on methods of 
proving the soundness of meat /7, 12, 13, 14-, 18, 22, 23, 24,
25, 26, 27, 29/, but at the same time a number of controversies 
on the validity of particular methods may be found. Thus Poza- 
niskaja et al. /22/ attribute great importance to chemical and 
organoleptical findings. For the appreciation of the meat sound­
ness, they propose the determinations of ammonia nitrogen, vo­
latile acids and the reaction with copper sulphate. Cox and Pear- 
son /6/ recommend the determination of volatile bases for the 
appreciation of the soundness of fish and lean meat. The same» 
authors consider that the peroxide number and acid value may ser- 

as indicators of meat spoilage. Klima /18/ offers the appre­
ciation of the soundness of meat on the ground of ammonia content. 
Zivkovic et al. /28/ having compared several methods of ammonia 
determination, have come to the conclusion thait the meat spoilage 
cannot be evaluated in this way. The literature offers very little 
data on components which influence directly the taste and smell 
of meat. Nakano et al. /21/, using the paper chromatography, have 
determined the presence of acetic and butyric acids. In spoiled 
meat, the same authors have proved, beside the above acids, the 
presence of caproic, fumaric, valerianic and caprylic acids and 
by the size of spots, they stated that the acetic and caproic 
acids are prevailing.

Contrary to the quoted authors, Rubaskina /24/, Bro- 
bffland et al. /3/ consider that there is a weak congruence bet­
ween the organoleptical findings and physicochemical indices of 
Pork quality.

In the literature there are chemical indices deter­
mining the quality of animal fats and táeir relation to the or- 
Eanoleptical examination /19* 26/, but the data relating to the 
appreciation of the soundness of the fatty tissue are very defi­
cient.
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Relevant to the significance of particular bacteria 
in giving rise to undesirable changes of refrigerated meat,there 
a#e abundant data in the literature. Haines /15/ considers that 
in the psvchrophilic flora, the greatest part is taken by bacte­
ria of Achromobacter group and next to them some species of Pseu­
domonas and Proteus. Jensen /16/, Ayres /l/, Wolin, Evans and 
Niven /28/ quote Pseudomonas as the most frequent species of bac­
teria. By Empey and Wichery /10/ the highest percentage of bac­
teria found in refrigerated meat cover the Achromobacter and sig­
nificantly lower Pseudomonas and Micrococcus. Empey and Scott /9/ 
suppose that the four bacterial species are the most significant 
for the phenomenon of slimy meat and this in the following rela­
tion: Achromobacter - 90 per cent, Micrococcus 7 per cent, Fla- 
vobacter 3 per cent and Pseudomonas less than 1 per cent. Bu- 
ttiaux, Catsaras /5/ refer that Achromobacter and Pseudomonas 
are the most frequent microorganisms in refrigerated meat while 
Athrobacter is less frequent.

The aim of our work has been to examine simultaneously 
several chemical indices of fresh pork quality and by comparison 
with the results of organoleptical examination to try to find 
marginal values for the wholesome, suspected or spoiled meat. By 
means of bacteriological investigation, we wished to examine 
whether the total number of bacteria, the number of lipolytic 
and proteolytic ones could be brought into correlation with the 
above said phases of meat spoilage.

METHODS

Choice of raw material and storage conditions.- Pork 
lotn, boston butt and belly fatty tissue of white meat hogs /7 
to 8 months old, weighing 90 kg to 110 kg/ were used for inves­
tigation. In the first case, warm meat cuts with adhering bones 
and fatty tissue were hanged in the cooling room at 4°C and re­
lative humidity of 86 - 88 per cent. In the second case,mention­
ed meat cuts were boned immediately after slaughter and cut into 
pieces weighing 500 g and kent in the refrigerator at 8 - 9°C 
and relative humidity of %  - 98 per cent.
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Sampling. - In casa of storage at 4°C, tests were underta­
ken after 2 , 5 , 8, 1 1 , 14, 1 5 , 16 «»1 days and in case of sto­
rage at 8 - 9°C after 2, 5, 7 and 8 dayB. Bacteriological sample 
of each meat cut weighed 10 to 15 grammes and it was taken from the 
same region as the sample for chemical and organoleptical examina­
tion.

Bacteriological tests. - Total bacteria count was examined by 
Koch method on 5% blood agar. Staphylococci were tested on Baird- 
Parker medium: Salmonellae - on tetrafcionate broth, on Brilliant dre- 
en desoxicholate agar; sulphite reducing Clostridia - on Wilson- 
Blair medium; colifora bacteria — on brilliant dreen agar; lactic acid 
bacteria - on De Man Rogosa and Sharpe medium and yeasts - on Sabourd 
medium. Lipolytic bacteria were examined on the tributyrim agar, and 
the isolated hemolytic bacteria from the blood agar were considered
as proteolitic.

Plated nutritive media were held at 1 5 °C for 24, 48 and 72 
hours and Sabourd agar at room temperature for 5 days.

Chemical tests. - Meat cuts for determination of nitrogen com­
ponents were good trimmed.

Pree ammonia was detected by dye reaction with thymol and bro­
mine at 475 and 682 nnwir / 4 /; amino nitroden - ninhydrine reaction at 
520 mmv /■14J ; amino ammonia nitrogen — formol titration /22/ ; total 
volatile ammonia - vacuum distillation from weak basic medium, at 60° C 
/2/ ; volatile bases - water vapour distillation / S / i  asid value and 
Peroxide number - titration of cold chloroform extract; TBÀ - dye rea­
ction at 535 mmk; iodine value - Hanush method; pH - in water exctract 
/1*4/ with glass and calomel electrode; glycogen - enthrone dye reacti­
on at 620 m k  /19/. Volatile fatty acids were detected by distillation 
in presence of sulphuric acid /22/. Sodium salts of fatty acids, after 
evaporation, were treated with the excels of the trichloroacetic acid 
in acetone. Separated fatty acids were injected into the gas chromato­
graph; stationary phase was 3 ,15% PKG4 on chraaosorb /60 - 80 mesh/. 
Column length was 5" and diameter 1/4". Gas velosity was 30 ml/min 
/16/.

Organoleptic evaluation.- Appearance and odour of fresh meat, 
odour of vapors as well as odour and taste of the sample prepared by 
cooking.
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EXAMINATION RESULTS AND DISCUSSION

The results of chemical and physitochemical examinations 
are shown in the Figures 1, 2 and 3 and Table and of 
the bacteriological ones in the Figures 4 and 5»

C h e m i c a l  e x a m i n a t i o n s

It is imortant to point out that results of organolep­
tic examinations are in relation to contents of free and volatile 
ammonia, volatile bases and volatile acids.

Observing the quantity of the free ammonia at both exa­
mined temperatures, it was stated /Fig. 1 and 2/ that no udesira- 
ble organoleptic changes of pork loin and boston butt were regis­
tered in presence of free ammonia up to 5 mg%. In cases of free 
ammonia content from 5 to 6 mg%, the meat did not show any conspi- 
cious signs of spoilage, that is it was suspected, while in all 
cases where the quantity of free ammonia was higher than 6 mg%, 
both in the boston butt and pork loin, characteristic spoilage 
was recorded.

It is interesting to mention that after the second day 
at 4°C, respectively on the fifth day at 8 to 9°C a lowering of 
the ammonia content was noticed, as it can be seen from the figure. 
The explanation can be found according to Golovkin et al. /13/ 
that during the rigor mortis significant structural changes take 
place in the contractile proteins which provoke the lowering of 
side groups of amino acids.

The results of the examination of the content of vola­
tile ammonia /Fig. 1 and 2/ show that with the content of this 
component up to 25 mg%, no undesirable organoleptic changes were 
recorded. These quantities are a little greater in the literature 
of the above quoted /18/. With the content of volatile ammonia 
between 25 and 35 mg&, the samples were evaluated as suspected, 
while in all cases of organoleptically stated spoilage, its con­
tent was higher than 35 That is in accordance with the data
in the literature /18/.

On the basis of the given Figure of the changes of the 
volatile bases content /Fig. 1 and 2/, up to 30 m n o  changes



were recorded organoleptically. When the value of this index 
varied between 30 to 37 mĝ 6, the meat was of suspected quality, 
while in the case of organoleptically itttld spoilage the quan­
tities were higher than 37

Changes in volatile fatty acid content, demonstrated in 
the same figures, show good concordance with the organoleptical 
•xamination. The content of these acids is expressed in the quan­
tity of the acetic acid, because the results of the chromatograp 
Phyc examination showed that its participation was the greatest.
UP to the quantity of 28 mg% of these acids, the samples were or- 
ganoleptically wholesome, «nd in the interval of 28 to 40 mg%, 
suspect was expressed; in the cases of sample spoilage, the quan­
tities of these acids were higher than 40 mg06.

On purpose to determine the volatile fatty acids which 
Participatein the aroma of suspected and spoiled meat, the gas chro­
matograph!* analysis was carried out. In the suspected meat, ace­
tic acid »nd traces of butyric acid were identified and in the spo­
iled meat - acetic, propionic and butyric acids. In the case, the 
component being in the highest quantity was acetic acid.

The results of the examination of the amino nitrogen 
and amino ammonia nitrogen in comparison with organoleptic fin­
dings were fairly variable. However, it can still be stated that 
in the wholesome meat, the quantity of amino nitrogen amounts up 

70 and the quantity of amino ammonia nitrogen up to 85m^b;
in organoleptically suspected meat the content of amino nitrogen 
varied between 70 and 150 mg%, and of amino ammonia nitrogen bet­
ween 85 and 110%. The samples, in which the spoilage was recorded 
organoleptically, had more than 150 mg% of amino nitrogen, respec­
tively n o  mg% of amino ammonia nitrogen.

With respect to the concordance of the results of orga- 
noleptic findings «nd hydrolitic changes of the fatty tissue of 
the examined samples of the pork loin and the boston butt, cons— 
Picious variations were observed. The acid value of the samples, 
atored at both temperature conditions and organoleptically eva- , 
iuated as spoiled, was found to be as high as 7 to 8. Oxidative 
changes were inságnifleant in these samples.
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In samples of the fatty tissue of the belly, which 
were stored only at 4°C up to 40 days, although no expressive 
regularity was observed between organoleptic findings and che­
mical indices, limits for organoleptically wholesome, suspected 
and spoiled meat can still be drawn /Table/.

Chemical Indices for the Quality of the Patty Tissue of the Belly

Organoleptically Peroxide number Acid value TBA

Wholesome up to 2.5« up to 0.8- up to 0.4

Suspected 2 .5 - 4.o o .8 - 4.0 o.4 - 1.1
Spoiled over 4 over 4 over 1 . 1

The iodine number was shown to be a weak objective in­
dex in the examination both of the pork loin and the boston butt 
because of the lack of any regularity between its values «mí or­
ganoleptic findings.

P h y s i c o c h e m i c a l  e x a m i n a t i o n s

Pig. 3 shows the changes in pH and glycogen content in 
the boston butt and pork loin during the storage at 6 to 9°C. As 
it can be seen in the Figure, the pH is constantly higher in the 
boston butt than in the pork loin. The glycogen content is higher 
in the pork loin samples. This is fully in concordance with orga­
ne lep tic al findings - the spoilage appeared in the boston butt 
samples always earlier than in those of the pork loin.

In the eTamination of the free and volatile ammonia, 
volatile bases and acids, the pork loin samples shewed always 
lower values in relation to those of the boston butt, because, 
as we have seen, the pork loin - in relation to the boston butt 
- had lower pH and greater quantity of glycogen.

B a c t e r i o l o g i c a l  e x a m i n a t i o n s

In tested saag>les, no Staphylococci, Salmonellae and
Clostridia were found. It is in concordance with the literature



data /8/. Coli bacteria, lactic acid bacteria and yeasts were 
present all over the examinations but in the changable count. 
Strains of lipolytic and proteolytic flora of examined cooled 
meat were not determined because attention was paid to their 
biochemical activity in meat.

As it is shown in Figure 4, total bacteria count was in 
constant increase all over the examination. The increase of the 
botal bacteria count is followed by increase of lipolytic and pro­
teolytic species which curves are almost parallel with the total 
bacteria curve. At the beginning, bdth in the pork loin and boston 
butt, lipolytic bacteria count was somewhat higher than the pro­
teolytic bacteria one. In the boston butt, such relation was main­
tained at the end of the examination as well but in the pork loin 
that relation was changed on behalf of proteolytic species.

Fig. 5. show that initial contamination of the raw ma­
terial was somewhat higher in samples stored at 8 to 9°C. The to­
tal number of bacteria in these samples is increasing much faster, 
as it might hade been expected. Proteolytic bacteria grow rapidly 
8imultanously with the total number of bacteria in pork loin sam- 
Ples, while the number of lipolytic bacteria are in gradual incre­
ase.

By comparison of results shown in Figures A- and 5» the 
difference in the rate of the bacteria growth in the same time 
interval® is observed. Those changes stress the importance of tem­
perature conditions during storage what confirm results from the 
literature. Only the increase of the bacteria count in the sam­
ples kept at 8 - 9°C was initiated too rapidly in comparison with 
literature data /l, 11, 26/. In the samples kept at A°C, sliminess 
gas detected after 14- days - total bacteria count being 10 t the 
game changes were registered in the samples stored at 8°C after 
¿-days - total bacteria count being 10 .

x
X  X

Based on experimental results the following conclusions 
®ay be drawn cut:

1. The most reliable indices of fresh meat quality were 
free and volatile ammonia contents and contents of volatile bases 
^  acids.



2 .The volatile fatty acids play Important part la 
evaluation of fresh seat quality* The spoiled aeat is charac­
terised by higher contents of acetic, propionic and byturle acids

3 *There is interdependence of total bacteria count, 
counts of Impolitic and proteolytic bacteria and the incidence 
of spillage. The determination of bacteria would surely bring 
■ore light into the clarification of these problems*
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