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Selected physico-chemical characteristics of model canned Ioin
manufactured from the longissimus dorsi muscle of decreased (PSE)
and normal quality, were measured whilst the production process took
place immediately after slaughter and after 24 h chilling pericd of the
carcases.

The use of hot meat in the meat industry results in an acceleration
and shorter duration of the production cycles [4, 24, 30, 32}, associated
with certain modifications of the post-mortem processes occurring in the
animal muscle tissue [5, 7, 27, 29, 31, 33, 35] and influencing subsequently
its properties [17, 19, 24, 31].

An additional differentiation of the biochemical and physical traits
of the products can result from the usage of raw material of various
degree of muscle defects. Studies in this field are rather scarce and
pertain mainly to the rate of curing salt penetration [28, 38] or an
assessment of certain quality attributes of the products [13, 14, 30, 32],
but they have usually been carried out on the chilled raw material.

The objective of the study reported here was the assessment of the
selected physicochemical characteristics of model canned loin manu-
factured from the longissimus dorsi muscle of decreased (PSE) and
normal quality, whilst the production process commenced immediately
after slaughter and after 24 h chilling period of the carcases.

MATERIAL AND METHODS

Investigations were carried out on 57 hogs of the Biala Zlotn.icka brfeed
of which the longissimus dorsi muscle was used both for the biochemical
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analyses and for the production of the model canned loin. The muscle
was excised from the left halfcarcase between the 9th and 13th dorsal
vertebra (immediately after slaughter), and between the 1st and 5th
lumbar vertebra (after chilling period). The measurement of pH, and pH,
values served as the main quality criteria of the muscle. In the muscle
of normal quality pH, measured 45 min after slaughter was > 6.0,
whereas in the PSE muscle the pH, was << 6.0. In both cases the pH,
value measured after 24 h chilling of the carcase was << 6.2. Simultaneous-
ly, the glycogen content in the muscle tissue 1 h after slaughter was
determined. On the next day, in the chilled carcases the measurement
of the expressible water content was carried out. These .both measure-
ments were used as additional tests for the rate of the glycolytic changes
and their effect on certain muscle properties of which the water holding
capacity seemed to be the most important one. .

The analytical methods and brining and pasteurization procedure was
identical as described in previous paper [35].

The experimental results were subjected to statistical analysis under
- application of the analysis of variance for the single classification [12].

RESULTS AND DISCUSSION

Among the 57 Zlotnicka hogs, 40 animals demonstrated the longissimus .
dorsi muscle of normal quality, whilst in the remaining 17 the symptoms
of PSE were noted.

The mean values of pH,; and pH, and the content of glycogen and.
expressible water in the loin muscle clearly differentiated these two
groups of meat in regard to the rate of post-mortem processes and
changes in the water holding capacity (Table 1). The experimental data
are characteristic and typical for the PSE and normal muscles and are in
agreement with the findings of other authors [3, 9, 15, 18, 19].

The use of muscles of different glycogenolysis pathway in the pro-

Table 1. Mean values of porcine muscle characteristics

Normal muscle | PSE muscle Test value
Muscle I
characteristics _ F
X s v X s v @b - | Foot,
o = 0.01
pH, value 6.45 0.24 3.74 |  5.61 030 | 5.37 6.87 |1324
pH, value 5.51 0.13 2.32 5.38 0.07 1.35 6.87 31.46
Glycogen Content
(mg/100 g) 5120 | 279.6 54.6 | 1169 | 101.1 86.5 6.87 64.01
Expressible water - »
content (cm?) 7.04 116 | 1644 | 1037 | 1.72| 1657 | 687 |145.1,

.
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duction of canned loin resulted in the weight changes of the. product
during brining and thermal processing.

The lowest weight gains of the longissimus dorsi muscle in the first
technological operation mentioned above was observed in the watery
muscles brined in the hot state (Table 2). An opposite relationship was
noted in the processing of chilled muscles, however, the mean values
of weight gain were higher in this case. The differences between the
analysed groups of loins were statistically non significant, also when the

Table 2. Weight changeS of pork loins during brining and thermal processing ("

Characteristic Processing Normal Watery muscle Total
technique muscle (N) (PSE) (PSE+ N)
Weight gain during '
brining C 0.59 0.11 0.45
Z 0.39 0.76 0.50
X

Weight loss during ther- C 7.68 « —=11.16 ]1 X 8.81
mal processing Z 7.86 942 8.37

« — the arrow indicates that thz diff:rences bstween groups are statistically significant
— x and xx indicate the 13val of satistically sigaificant differences (x = 0.05, xx = 0.01) o
No arrow indicates that the diffzrencss batwezn the mzan values of the compared groups are statistically non

sign f cant
C — processing of hot meat
Z — processing of caulled maat

weight gains during the brining procedure of chilled and hot muscles were
compared, regardless of their quality.

Both in brining and during the thermal processing, the highest weight
losses were observed in the group of loins produced from hot watery
muscles (Table 2). The amount of gel found in the canned loins
manufactured from PSE muscles was always higher than in the group
of products made of meat of normal quality. This difference was
statistically significant for the canned samples from hot meat (P << 0.01),
as well as for weight losses of two loins of watery meat of various dates
of production (P <<0.05).

These findings confirm the literature data [17, 23, 25, 29] that the
weight loss or gel quantity are larger in the processed watery meat.
Tee differences in gel quantity between canned meat manufact'ured from
hot or chilled muscles were marginal (0.44%) and statistically non
significant.

A relatively small weight differences in the loins of pH, > 6.0, pro-
cessed hot or chilled should be pointed out. The probable cause of these
findings could be the rapid immersion chilling of the longissimus dorsi

muscle at +4... +6°C immediately after slaughter.
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loin produced from hot muscles was statistically significant (P <<0.01).
Additionally, the loins produced from the hot meat were of slightly lighter
colour. This finding was noticed during the analysis of the experimental
results relating to all canned meat samples as well as to the particular
ones, taking into account meat defects. The observed differences were,
however, statistically non significant.

Similar correlation was found in the sensory testing of the tenderness
of canned loins. The loins made from the low quality raw material were
less tender in both hot and cold meat used for this production. The
differences were statistically significant (P <<0.01). Simultaneously, it
was noticed that the muscles processed in the hot state obtained lower
scores. Particularly great differences were found in the PSE loins
(P <0.01).

Instrumental measurements of tenderness confirmed the results of
sensory testing (Table 4). The lowest shear force was used in the chilled
normal muscles and the highest one in the loins made from the watery
muscles processed in the hot state. The statistical significance of differen-
ces was identical with that of the sensory tests of tenderness. The above
results don’t confirm the findings of Merkel [25] and Van Torij [36] who
demonstrated that a lower shearing force was used for the cooked,

canned products made from watery muscles.
Some other authors [24, 39] reported that the tenderness measured

instrumentally was higher in the products made from hot raw material,

Table 4. Mean values of the shearing force (N/cm?) and compression force (N/cm?) and the
ratio of the second to the first compression (in %) in the canned loins

Ch . - Processing Normal I Watery muscle Total
aracteristic technique | muscle (N) (PSE) (N+ PSE)

o X
Maximum shear force C 36.82 « " - 4448 1t xx 39.31 1 xx
(N/cm?) yA 32.16 « - 38.02 , 34.07 §
Force of the first C 73.76 i’ 77.33 1 xxX 74.93 1|‘ X
compression (N/cm?) VA 75.67 « - 87.02 79.37 |
Force of the second C 61.07 Y 63.88 1 x 61.99 1 xx
compression (N/cm?) 4 63.25 « -+ 73.52 ) 66.60 |
g. .
Ratio of the second to the C xx 82.75 82.75 ‘1 XX gi Z)Z | XX
first compression in % Z 83.76 84.68 | 00§

« — the arrow indicates that the diffsrenczs batw

—x and xx indicate the level of
No arrow indicates that the differences batween the m

significant
C — processing of hot meat

Z — processing of chilled meat

22n groups are statistically significant

statistically significant differences (x = 0.05. xx = 0.01) o
san values of the compared groups are statistically non
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and it might be the case when comparing the pH of the product and

of the raw meat. Such correlation was not observed in this study,

although, the difference shown for the normal muscles was small and

statistically non significant (Table 4). The planimetric evaluation of the

plots from the recorder of the INSTRON 1140 apparatus revealed that

the lowest shearing work was used in the case of loin made from the

chilled muscle of normal quality, while the highest one in the case of

loin made from PSE, hot muscle. Thus, the correlation noted in thew
measurement of the shearing force was confirmed, however, the differen-

ces between mean values were smaller and often statistically non signi-
ficant. The shearing work needed for cutting the loin from hot muscle
was significantly larger than for the canned loin made from the chilled
muscle.

In the measurement of compression which demonstrates the strength
of the connective tissue according to Harries [16] it was found that the
elasticity of loins was lower and the cohesion higher in muscles of
. low pH, values and in the chilled ones (Table 4).

The experiments demonstrated that the greater contraction of watery
muscles resulted in the increased toughness caused by myofibrillar
proteins (measurement of shearing force) and in an élevated tension of
the connective tissue which forms a structural net for the muscle fibres
and is responsible for the cohesion and elasticity of the sample.

The inverse correlation between better tenderness of muscles taken
24 h after slaughter and their lower elasticity and higher cohesion should
be clarified. In the measurements of tenderness by the Warner-Bratzler
shear press, the main role is played by the myofibrillar proteins, whilst
during compression by the connective tissue proteins [16, 37]. This indicates
that the changes in the connective tissue, influencing tenderness, occur
at a slower rate than in the myofibrillar fraction. The above findings.
confirm the results of other investigations on the changes in meat
collagen solubility during the refrigerated storage [10], as well as the
reports that the collagen in the canned product made from hot cured
meat has been subjected to less pronounced degradation than that from
cold brined [19].

Observations on the magnitude of work during compression of canned
meat samples demonstrated similar correlations as in the measurements
of the compression force (Table 5). The loins made from PSE muscles
required the application of larger work both during the first and second .
compression, which pointed to their greater toughness and cohesion and
lower elasticity. Thus, meat of a higher rate of post-mortem changes
(PSE muscle) used in the production of model canned products was
responsible for their poor quality. The use of hot muscles demonstrated
even higher detrimental effect of wateriness on the physical and che-
mical properties of the product. The canned loins manufactured from
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Table 5. Mean values of the shearing work (cm?2) and compression work (cm?) and of the ratio
of the second to the first compression in the canned loins

Characteristic. Proce§smg Normal Watery Total
) technique muscle (N) ' muscle (PSE) (N+ PSE)
Shear work (cm?) C 9.45 «~ ~10.20 9.69 1 xx
v4 8.89 ‘ 9.56 9.0 |
Work of the first compress-. C 5.96 5.87 1 xx i 5.93
ion (cm?) v/ 6.19 « ~6.65 | : 6.34
|
Work of the second com- |  C 1.87 | 1.89 1 xx 1.88 1 x
XX
pression (cm?) Z 200 -———=223 2.08 |
Ratio of the work of the se- C xx 31.61 ‘{ XX i 32.62 ' 31.94 T XX
cond to the first compression Z 32.90 | 33.89 (1 33.23
VA

& — the arrow indicates that the diffsrences between groups are statistically significant
—x and xx indicate the level of statistically significant differences (x = 0.05. xx = 0.01)
No arrow indicates that the differences between the mean values of the compared groups are statistically noa

significant.
C — processing of hot meat
"Z — processing of chilled meat

watery muscles, either hot or chilled, demonstrated a slightly higher
acidity, lighter colour, lower tenderness and elasticity and greater
cohesion. However, they were also accepted by the consumer panel. This
might result from the use of poliphosphates in the brining procedure,
since they, presumably, made the quality differences between loins less
pronounced. However, as it was also reported by other authors [8, 25, 26]
the effect of poliphosphates could not prevent the differences in the
quality characteristics of the muscles.

It can be concluded from this study that: ) .
— the use of the loin muscles of watery structure in the production

of model canned meat of loin type resulted in a finished product of poorer
quality, as shown in its physical and chemical characteristics compared
with those of normal muscles;

— the canned product manufactured from hot muscles of normal
‘quality demonstrated a higher gain during the curing procedure, and
lower losses during pasteurization as compared with the loins made

from the PSE muscle tissue; '
— pH value of the canned loin made from the hot muscle was higher

than that made from the chilled muscle. The use of watery meat resulted

in'a further acidification o6f the samples; N .
— the canned product made from watery muscle exhibited a slightly

lighter colour and lower tenderness and elasticity associated with higher
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cohesion. This correlation was observed both in the hot and chilled
raw material;

— the shearing force for the loin made from the hot meat was
slightly higher than that used for the loin made from chilled muscle.
This correlation was inverse in the analysis of the compression force
indicating that the changes in the myofibrillar and connective tissue
proteins were different; .

— the values for the shearing and compression work were similar to

the values of the shearing and compression force for all investigated
samples.
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poledwic z mieéni cieplych o normalnej jakos$ci byla wyzsza od pH poledwic wodni-
stych, te ostatnie charakteryzowaly sie gorszg -kruchoscig i. barwa a takze wu:ksza
twardoscig i mniejszg elastycznoscia. : :

Powyzsze rézinice zaobserwowano takze dla konserw z poledwm wykonanych
z mies$ni wychtodzonych.

Stwierdzono, ze wlasciwosci flzykochemlczne konserw zalezaly od stopnia wy-
chiodzenia surowca uzytego.- do produkciji.



