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ABSTRACT: Presently there is a growing interest in the production and marketing of wild boar meat, and to
attend a differentiated consumer demand the quality attributes of this product should be well established. To
characterize the quality of wild boar meat in comparison to commercial pork, post mortem changes in the
longissimus dorsi andsemimembranosus muscles were determined by pH and temperature decline, and
color (CIE L*a*b*) measurements. Water holding capacity (WHC) was determined by the compression method
and the exudate loss (EL) by the drip loss test. Decline in longissimus dorsi muscle pH of wild boar was
gradual and in the pork it was faster and more extensive. Temperature differences were observed in some
post mortem times, and the lowest values were found in wild boar carcasses. Wild boar meat presented lower
values of L* (brightness) and b* (yellow color intensity), and higher values of a* (red color intensity) than pork.
The WHC of the wild boar meat was similar to pork, but the EL in female wild boar meat was lower than in
pork.
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QUALIDADE DA CARNE DE JAVALI E DE SUINO COMERCIAL

RESUMO: Atualmente existe no Brasil um interesse crescente na criagéo e explora¢do comercial da carne
de javali e para atender auma demanda diferenciada é importante que os atributos qualitativos do produto
sejam bem estabelecidos. Com o objetivo de caracterizar a carne de javali nos parametros de qualidade e
compara-la com a carne suina comercial, as mudancas nos musculosLongissimus dorsieSemimembranosus,
no postmortem, foram acompanhadas com medidas de pH, temperatura e cor (CIE L*a*b*). A capacidade de
retencdo de &gua (CRA) foi determinada pelo método de compresséao e a perda de exsudato (PE) pelo teste
de “drip loss”. A queda de pH na carne de javali ocorreu de forma gradual, enquanto que noLongissimus
dorsi de suino a diminuigdo foi mais rapida e mais extensa. Diferencas de temperatura foram verificadas em
alguns tempos postmortem, sendo que os menores valores foram encontrados nos javalis. A carne de javali
teve valores menores de L* (luminosidade) e b* (intensidade de amarelo) e maiores de a* (intensidade de
vermelho) que a carne suina. A CRA da carne dos javalis foi semelhante a da carne suina, mas a PE na
carne de javali fémea foi menor do que na de suino.

Palavras-chave: pH, cor, perda de exsudato, capacidade de retengdo de agua

INTRODUCTION

The wild boars raised in Brazil are members of
the European wild boar subspecies (Sus scrofa scrofa).
However, within different populations of the same
species, variations can occur in phenotypic
characteristics caused by crosses, gender, age and diet
(Giannoni, 1979).

Some reports can be found in the literature on
work carried out with wild animals or those resulting from
crosses of the wild with swine (Fabbri & Bergonzini,
1980). These papers are related to metal content in the
meat, liver and kidney (Petkov, 1988a), amino acid and
protein content (Petkov, 1988b), microbiology (Boers,
1988), pesticide residues in the fat (Zasadowski et al.,
1988), chemical composition (Petkov, 1985), fatty acid
and lipidic fraction content (Petkov & Monov, 1985),
carcass measurements (Mahendranathan & Mellish,
1971) and meat quality (Schwaegele et al., 1995).

In view of the scarcity of wild boar research in
the national scientific literature, we decided to perform
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this study with the objective of characterizing the meat
of this genetic group as to its physical and chemical
properties (decline in pH, water holding capacity and
exudate loss), decline in temperature and instrumental
color analysis, using swine meat as a reference for
comparisons.

MATERIAL AND METHODS

The research was carried out at a
slaughterhouse-cold-storage plant under Federal
Inspection Service, located in Amparo, S.P. Brazil, and
the laboratory evaluation at - UNICAMP, Campinas, SP.
The pH, temperature and color analyses (L* a* b*) were
performed in the muscles Longissimus dorsi (LD) and
Semimembranosus (SM) of 58 wild boar (males and
females) and 15 swine specimens. The determination of
exudate loss and the analysis of water holding capacity
were performed in samples from the LD muscle of 17 wild
boars (10 males and 7 females, with age between 159
and 816 days) and 15 swine.
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Animals

In this study, commercial wild boar (Sus scrofa)
males and females, were evaluated, as well as
commercial swine, which were considered as a
comparison standard against the results obtained with
wild boars.

The swine, resulting from crosses between
Landrace, Large White and Pietran breeds, were raised
in a confinement system and weighed between 80 and
122 kg (130 days of age, on average) and the wild boars,
raised in a semiconfinement system, weighed from 20 to
145 kg.

Slaughter

Slaughter was performed according to the
Federal Inspection Regulation (Brazil, 1980). The
distance wild boars were transported was approximately
170 km, in 3 hours, while for swine 800 m, in 10 minutes.
The hydric diet time was 15 hours minimum. Stunning
was made by electric shocks (Hog Stunner, model HS-
380) of 420V and 1.5 A, for both groups. Immediately
following stunning, the animals were bled on a table. Ten
minutes after bleeding, they were scalded (60°C during
approximately 5 minutes). Then the animals were flayed,
eviscerated and submitted to carcass and viscera
inspection, split in two carcass halves.

pH, Temperature and Color

The post mortem alterations in pH and
temperature were measured in the LD and SM muscles,
1; 2; 6; 12; 24; and 48 hours after slaughter, using
portable METTLER-TOLEDO type MP 125 potentiometer,
with a glass electrode and a temperature probe, which
were inserted in the central portion of the muscles from
the right half of the carcass. The first measurement was
made at the end of the slaughter line, and the additional
measurements were made with the carcasses stored in
a cold-storage chamber (temperature from 0° to 2°C).

Meat color was evaluated 24 and 48 hours post
mortem on the transversal section of the LD muscle at
the point of the 10" thoracic vertebra and on the surface
of the SM muscle by using a portable Miniscan XE
colorimeter, which characterizes color based on
parameters L* (lightness), a* (red color intensity) and b*
(yellow color intensity) of the CIE - “Comission
Internationale de L Eclairage” system (Hutchings, 1994).
The dbserver’'s reading angle was 10°, illuminant D 65,
specular reflectance included, with calibration of standard
white nr. VM 03500, V (X=80.3 Y=85.1 Z=91.0) and
black.

Exudate Loss (EL)

Twenty four hours post mortem, duplicate
samples were taken from the LD muscle, at the point of
the 10th rib, of each right half carcass of wild boars and
swine, weighing approximately 100 grams, which were
carefully cleaned and weighed on a semi-analytical
balance. Then, they were involved in a reticulated plastic
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wrapping and suspended inside a plastic bag. The set
remained hung in a cold-storage chamber at 2°C in such
a way that the exudate would not get in contact with the
meat. After 48 hours samples were removed and the
surface moisture was eliminated with absorbing paper
before weighing. The result was expressed as weight loss
in g/100g of the original weight (Honikel, 1987, adapted
by Silveira, 1997).

Water Holding Capacity

The water holding capacity (WHC) was
determined in samples of approximately 500 mg, in two
replicates, from the LD muscle of wild boars and swine
by applying a pressure of 3450 kPa, for 1 minute),
according to the Grau & Hamm'’s compression method,
cited by Wierbicki & Deatherage (1958). Results express
the differences between water halo areas and the
compressed sample with differences adjusted to 500 mg.

Statistical Analysis

Data obtained were submitted to analysis of
variance (ANOVA) and the differences between the
groups under study were analyzed using the t or Tukey
tests for comparison of means (P < 0.05), by using the
Statistica software package (StatSoft, 1995).

RESULTS AND DISCUSSION

pH decline curve in the muscle

The pH value means obtained in the sampling
periods (1; 2; 6; 12; 24; and 48 hours) after slaughter in
the LD and SM muscles of wild boar and swine are
shown in Table 1.

For wild boar meat the initial pH (1h) was 6.18
for LD and 6.22 for SM, with a gradual decrease down
to the final pH of 5.46 for LD and 5.47 for SM. For pork,
the initial pH (1h) was 6.09 for LD and 6.31 for SM, a
slightly faster and more extensive decrease having been
observed until the final pH of 5.32 for LD and 5.34 for
SM.

The pH decline curves for the genetic groups of
wild boar (n=58) and swine (n=15) [for muscles LD and
SM] can be observed in Figure 1.

The decline in pH following death caused by
lactic acid accumulation is one of the most remarkable
factors of muscle transformation in meat, with crucial
importance in its future quality and derivative products.

The pH values found in this experiment for swine
were higher than those found by Silveira (1997) who,
studying the effect of electrical insensibilization applied
manually and automatically on the quality of pork,
observed for manual insensibilization in measurements
made 1; 2; and 24 hours post mortem, pH values of 5.68;
5.52 and 5.44, respectively for LD of castrated males, and
5.59; 5.47 and 5.42, for LD of females, respectively.
Values observed in SM muscles for the same post
mortem times were 5.65; 5.56 and 5.44, for males, and
5.66; 5.49 and 5.45, for females, respectively.
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Pardi et al. (1993) reported that for swine, a pH=7
in the live muscle drops to 5.6-5.7, 6-7 hours post
mortem, reaching a final pH of 5.3-5.7, 24 hours post
mortem, and that the decrease in pH is not uniform for
all animals, as it can rapidly fall to 5.4-5.5 in the first hour
post mortem until it reaches pH 5.3-5.6. The results
obtained in this study, 24 hours post mortem for both
genetic groups are within the normality interval pointed
out by these authors.

The fast reduction in pH immediately after death,
while meat temperature is still maintained high, results
in PSE (Pale, Soft and Exudative) meat. According to
Troeger & Woltersdorf (1987), the main defects pointed
toward pork meat were those related to the PSE anomaly.
The values determined in this study did not reveal a
sudden decline in pH (Table 1 and Figure 1).

The mean pH values in the first post mortem hour
(pH,), for both genetic groups, fall outside the range
considered critical (LD, pH,<5.6 and SM, pH, <5.8) for
developing PSE meat (Woltersdorf & Troeger, quoted by
Silveira, 1997) and are also below the critical limit
(pH,>6.4) for DFD (Dark, Firm and Dry) meat, according
to Barton-Gade, quoted by Silveira (1997). The 24 hour
pH mean for LD in wild boar (5.57 = 0.10) can be
considered normal, while the mean value for LD in swine
(5.46 + 0.13) was very close to the normality range
(pH=5.49-5.77) mentioned by Wal et al. (1988).

The smallest pH values were found in swine.
Differences (P < 0.05) in pH between wild boar and pork
occurred at times 2; 12; 24; and 48 hours post mortem
in the LD muscle, and at 48 hours post mortem in the
SM muscle.

This difference could be associated to a higher
resistance of wild boars to stress, as reported by Knorr
et al. (1994) in a DNA study of swine of different origins
by means of allele C (associated with stress resistance)
frequency. The authors observed the following
frequencies: 0.0 for Belgian Landrace, 0.01 for Pietrain,
0.54 for German Landrace, 0.86 for German Landrace
(maternal line), 0.91 for Schwaebisch-Haellisches, 0.95
for European Wild Boar and 0.99 for Large White.

Carcass temperature decline curves

The temperature value means obtained during
the sampling period (1; 2; 6; 12; 24; and 48 hours) after
slaughter in LD and SM muscles of wild boar and pork
are shown in Table 2.

The initial temperature for wild boar carcass (1h)
was 30.2°C for the LD muscle, and 32.9°C for SM. A
reduction in mean temperature occurred after the first
measurement, of 7.3°C (2h = 22.9°C) in LD, and of 6.9°C
(2h = 26.0°C) in SM. Temperature reached to 9.5°C for
LD and 10.2°C for SM, 12 hours post mortem. At 48
hours, final temperatures of 4.3° and 4.8°C were
observed for LD and SM muscles, respectively.

The initial temperature for swine carcass (1h)
was 34.1°C for LD, and 34.3°C for SM. A reduction
occurred after the first measurement, on average 6.3°C
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(2h = 27.8°C) for LD, and 6.8°C (2h = 27.5°C) for SM.
Temperature reached to 13.2°C for LD and 12.7°C for
SM, 12 hours post mortem. After 48 hours, temperatures
observed were 4.0°C and 5.0°C for muscles LD and SM,
respectively.

The temperature decline curves obtained for LD
and SM muscles in wild boar (n=58) and swine (n=15),
at times 1; 2; 6; 12; 24; and 48 hours post mortem can
be observed in Figure 2.

Differences in temperature between wild boars
and swine were significant (P < 0.05) by the t test, at
times 1; 2; 6; and 12 hours post mortem for LD muscle,
and times 1 and 12 hours for SM muscle. The highest
temperature values were observed for swine, which
belonged to the highest carcass weights.

Temperature values in the muscles obtained in
this experiment are near to those found by Silveira (1997)
for pork meat (LD and SM, 1 and 2 h post mortem,
respectivly) from manually insensibilized animals.

Silveira (1997) points out that a faster chilling of

Table 1 - Mean pH values at various post mortem times for
muscles Longissimus dorsi (LD) and
Semimembranosus (SM) of wild boar and swine.

Mean #* standard deviation

Time  Muscle - -
Wild boar (n=58) Swine (n=15)
LD 6.18 £ 0.25 a 6.09 +0.19 a
th SM 6.22 +0.21 a 6.31 +0.23 a
oh LD 5.97 £ 0.18 a 5.79+£0.20 b
SM 6.00 £ 0.18 a 5.94+0.15a
6h LD 5.75+0.14 a 5.67 £ 0.14 a
SM 5.78 £ 0.15 a 5.77 £ 0.13 a
LD 5.64 £0.11 a 556 +0.16 b
12h SM 568 +0.14 a 5.69+0.14 a
2ah LD 5.57 £ 0.10 a 5.46 £ 0.13 b
SM 5.60+0.12 a 557 +0.13 a
4sh LD 5.46 + 0.14 a 5.32+0.10 b
SM 547 +0.15a 5.34+0.10 b

2 hMean values of the same row with common letters do not present
difference (P >0.05) by the ttest.

6.4

—&— | D Wild boar
—A— LD Swine
—>— SM Wild boan
—8— M Swine

6.2

6.0 -

E 58 1

56

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
post mortem time (h)

Figure 1 - pH decline at variouspost mortem times for Longissimus
dorsi (LD) and Semimembranosus (SM) muscles of wild
boar (n=58) and swine (n=15).
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Table 2 - Mean temperature values at various post mortem
times for muscles Longissimus dorsi (LD) and
Semimembranosus (SM) of wild boar and swine.

Mean + standard deviation

Time  Muscle ~yiaoar (n =58)  Swine (n =15)
" LD 3022310 341z21a
SM 32.9+1.7 b 343+20a
- LD 22.9+4.9b 27.8+15a
SM 26.0+38a 275+15a
o LD 12.4+32b 154+16a
SM 13.3+26a 14.4+23a
Lo LD 95+2.0b 13.2+1.0 a
SM 10.2+ 2.4 b 12.7+1.3a
pan LD 54+05a 53+06a
SM 54+0.4a 5.1+0.8a
48h LD 43+06a 40+08a

& b\ean values of the same row with common letters do not present
difference (P > 0.05) by the t test.

—&— D Wild boar
—&— D Swine
—>— SM Wild boar
—*—SM Swine

Temperature (°C)

—y

2 T T T T T T T T T T T T T T T T

10 13 16 19 22 25 28 31 34 37 40 43 46 49
post mortem time (h)

Figure 2 - Temperature decline curve at various post mortem times
for Longissimus dorsi(LD) and Semimembranosus (SM)
muscles of wild boar (n=58) and swine (n=15).

the carcass and, especially, of commercial cuts, favor a
reduction of the incidence of PSE meat, in addition to
contributing toward a better microbiological quality.

Color analysis

Color values (L* a* b*) found for LD and SM
muscles for wild boar (n=58) and swine (n=15), 24 and
48 hours post mortem, are shown in Table 3.

Pork loin with L* values between 49 and 60 would
have good visual aspect according to the criteria utilized
by the Meat and Livestock Commission in relation to
meat quality (Warriss & Brown, 1995). The results
obtained in this experiment for wild boar and pork are
within this range.

However, according to the classification proposed
by Wal et al. (1988), the color values (L* a* b*) 24 hours
post mortem, for swine LD muscle (L* =58.6 + 2.2,
a* =52 + 1.2 e b* =145 + 0.8) fall within a range
considered as critical (L*=57.1-61.3, a*= 6.2-8.6 and
b*=15.2-16.8) for PSE, because the L* value in this case
indicates paleness. In contrast, the means observed for
wild boar meat (L* =51.3 £ 3.1, a* ; =7.9 + 1.3 and b* |
=13.2 + 1.3) are compatible with the ranges for normal
meat (L*=52.2-54.8, a*=5.1-7.5 and b*=12.9-14.5)
suggested by them.
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The L* a* b* means for SM muscle surface in
swine, 24 hours post mortem (L* =54.9 + 3.8, a*_ =6.9 +
1.3) are similar to values reported by Silveira (1997) for
swine. However, the means for wild boar meat (L%, =50.4
+ 4.7, a,,=8.3 £ 2.1) denote a darker coloration, with
greater intensity of red. The b* values (yellow intensity),
both for swine and wild boars, are higher than those found
by Silveira (1997) for pork meat, in the same muscle and
time post mortem; the cited author utilized, however a
Minolta CR200b colorimeter operating with a different light
source and observation angle than the Miniscan XE
colorimeter utilized in this research.

The means differ @ < 0.05) between the two
genetic groups under study in all evaluated color
parameters, for LD and SM muscles, and the two
measuring times (24 and 48 hours post mortem). The
greatest lightness (L*) and yellow color intensity (b*)
values were obtained for commercial pork, and the
greatest red color intensity (a*) was obtained for wild boar
meat.

These values give to the wild boar meat a darker
coloration as compared to pork, as also verified by
Schwaegele et al. (1995). According to Hedrick et al.
(1994), wild animals have darker muscles than domestic
animals due to a higher concentration of myoglobin as a
result of their intense physical activity.

The differences in meat color between genetic
groups can be partially attributed to a slower decline in
pH and a faster decline of the temperature of wild boar
meat.

Exudate loss and water holding capacity

The mean results for exudate loss (EL), and
water holding capacity (WHC), for LD muscle of female
wild boar, male wild boar and swine can be observed in
Table 4.

The greatest exudate losses P < 0.05) were
verified for LD muscle of swine as compared to female
wild boars; however, the difference of one percent
between swine and male wild boars was non-significant
(P > 0.05).

Schwaegele et al. (1995) observed that the
smallest EL values (P < 0.05) were found for wild boar
meat, without making any reference to gender.

The EL values for pork (5.53 + 1.24 g 100 g")
found in this experiment are similar to those reported by
Silveira (1997) for swine scalded in a tank, i.e., 5.48% for
conventional boning and 5.43% for hot boning, and greater
than those observed by Sather et al. (1991), 3.8%, and
by Rosa et al. (2001), 3.64%, for swine LD muscle.

The differences were non-significant ¢ > 0.05)
for WHC between the groups of female wild boars, male
wild boars, and swine. The 24 hour post mortem WHC
for swine meat observed by Pinheiro et al. (1987) was
23.99 cm? for halothane-non-sensitive individuals,
therefore higher than the values found in this study, which
revealed smaller WHCs.
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Table 3 - Color values (L* a* b*) of Longissimus dorsi (LD) and Semimembranosus (SM) muscles of wild boar and swine.

Mean + standard deviation

Post mortem time Parameter _ i
Wild boar (n=58) Swine (n=15)

L* LD 51.30 £3.09 b 58.63 £ 2.15 a

L* SM 50.38 + 4.68 b 54.92 £ 3.84 a

24h a* LD 794 +131a 516 £1.20 b
a* SM 8.30+2.12a 6.88 £ 1.27 b

b* LD 13.24+1.26 b 14.47 £+ 0.82 a

b* SM 1092 +1.67 Db 13.21+1.57a

L* LD 49.82 +3.48 b 59.00 £ 2.72 a

L* SM 51.42+2.70b 54.56 £ 5.90 a

48h a* LD 9.50+1.46 a 7.65+1.43b
a* SM 9.06 + 1.66 a 7.96 +1.90 b

b* LD 12.99+1.33b 16.38 £ 0.79 a

b* SM 13.10+2.20 b 14.68+1.64 a

& B\Mean values of the same row with common letters do not present difference (P > 0.05) by the t test.

Table 4 - Exudate loss (EL) and Water Holding Capacity (WHC) inLongissimus dorsi muscle of wild boar and swine.

Mean + standard deviation

Female wild boar (n=7) Male wild boar (n=10) Swine (n=15)
WHC?, (cm?) 20.15+5.19 a 20.75 £ 5.62 a 2197 +1.95a
EL, (g 100 g} 3.42+0.77b 4.55 + 1.64 ab 5.53+1.24 a

& 5\Mean values of the same row with common letters do not present difference (P > 0.05) by the Tukey test.

CONCLUSIONS

From a commercial and processing standpoint,
wild boar meat has advantages over pork, rendered as
a more intense red coloration and, specifically in females,
as smaller exudate losses in the drip loss test. These
differences are related to the slower and less extensive
decline in pH and to a faster decline in temperature,
which can be explained by the genetic group,
management and feeding of wild boars, resulting in older
and less heavy animals at slaughter age.
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