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Abstract. Pigs are critical livestock in providing animal protein for some people in Indonesia
and are the third contributor to animal protein sources after poultry and cattle. Pigs is are one of
the essential commodities in terms of nutritional, socio-cultural, and economic aspects. The
change of pH level dramatically affects the quality of the meat because the pH value affects the
tenderness, water holding capacity, and color of the meat. In principle, low temperature
withering or high temperature affects to the speed or slowness of the pH decrease rate. This
study aimed to determine rate of decrease the temperature and pH of the Bali and Landrace
porks after slaughtered. The study design was purposive sampling. The samples used were the
pork originated from 32 sample of the psoas major muscle of Bali and landrace pigs, consisting
of 16 bali pigs and 16 landrace pigs. The data from the laboratory tests were analyzed by
comparison with the statistical test of variance (ANOVA) with SPSS program. The results
showed that the decrease in acidity level (pH) in Bali pork was p = 0.000 and Landrace pork
was p = 0.003 which had a significantly different effect (P 0.05). It can be concluded that the
decrease in pH and temperature of bali and landrace pigs can affect the quality of pigs after
slaughtered.
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I. INTRODUCTION Before slaughtered, the condition of

Pigs are critical livestock in livestock must be healthy and fresh.
providing animal protein for some people Therefore, after the pigs arrive at the
in Indonesia and they are the third slaughterhouse, they must rest until they
contributor to animal protein sources after are fresh again. Before slaughtering, pigs
poultry and cattle. Pig farming is generally should fast for 24 to 48 hours. Resting
intensive, confined in cages with handling livestock intends so that livestock is not
using advanced technology and economic stressed, resulting in maximum blood flow,
considerations to provide better production and sufficient energy is available so that the
[2].. rigor mortise process runs perfectly.
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Resting livestock is vital since unrest
livestock will produce dark-colored meat,
commonly called dark-cutting meat, due to
their stress (Beef Stress Syndrome). Hence,
adrenaline hormone secretion increase
disrupts glycogen metabolism in muscles.
The cutting method is stunning by using an
electric shock. There are two stunning
methods, i.e., low voltage with alternating
current at a frequency of 50 cycles/minute,
75 Volt voltage, 250 mA current for 10
seconds, and high voltage, with a voltage of
200 to 400 volts for 2 seconds [7].

Meat is defined as all animal tissues
and products resulted from the tissue
processing suitable for consumption and
does not impose health problems for those
who consume them [22]. Pigs is one of the
essential commodities in terms of
nutritional, socio-cultural, and economic
aspects. The pig carcass industry has good
economic prospects as pig farming is
relatively easy to develop, with high
reproductive power to meet market
demand. In quantity, producers are also
expected to provide quality pigs [30].

According to Lawrie [13], the final
pH of the meat indicates good meat quality.
Meat with a pH between 5.5-5.7 (nhormal
pH) has a bright red color. The acidity (pH)
level highly affects the quality of the meat
the affects the

because pH value

tenderness, water holding capacity, and
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color of the meat [31]. The pH value of meat
will be determined by the amount of lactate
produced from glycogen during the
anaerobic glycolysis process. It might be
limited if glycogen is depleted due to
fatigue, hunger, or fear of the animal before
slaughter [4].

According to Lawrie [13], decreased
pH value will affect the physical properties
of meat. High meat temperatures can affect
postmortem muscle pH reduction and
decrease water-binding capacity due to
increased muscle protein denaturation and
increased water transfer to the extracellular
space. It is reinforced by Soeparno [22],
stating that the ambient temperature
(storage) was related to the post mortem
carcass pH decrease. According to
Soeparno [22], the normal condition of the
final pH of meat (ultimate normal pH)
measured 24 hours from the time of
slaughter was around 5.4 to 5.8. In
principle, low-temperature or
high-temperature withering affects the
speed or slowness of the pH decrease rate.
Withering at low temperatures decelerates
the rate of pH drop while withering at
higher temperatures can accelerate the rate
of pH drop. Based on the description above,
it is imperative to show the temperature and
pH drop rate in Balinese and landrace pigs

after slaughtering.
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I.LMATERIALS AND METHODS

This

observing and directly measuring the body

study was  observational,
size of Bali and landrace pigs at the

traditional pig slaughtering place of Mr.

Mangku in Banjar Ulapan, Blahkiuh
Village, Abiansemal District, Badung
Regency.

The measurement procedure for pH and
temperature of Bali and Landrace pigs were
electrocuting before slaughted. Thirty
minutes after electrocution, the innards or
organs were cleaned. After cleaning the
viscera or organs, the psoas major (central
spine) was taken as many as 40 grams for
each Bali and landrace pigs, respectively.
Forty grams of Bali pork were divided into
four, and with weighed 10 grams. The same
procedure for 40 grams of landrace pigs
was also done. The muscle of psoas major
were divided into four, and with each
weighed 10 grams. Bali and landrace porks
were grounded/mashed in a mortar and
added with 10 ml

Subsequently, 10 ml of pork was put into a

of distilled water.
beaker glass. The first Balinese and
landrace pork pH were measured at 30
minutes, the second was at 50 minutes, the
third Bali was at 70 minutes, and the fourth
was at 90 minutes after slaughtered. Minute
0 was recorded as the normal pH of pig
muscle before slaughtering. The pH

measurement of the pork was repeated four
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times using a digital pH meter. Each
the number

and the

measurement was read
indicated by the pH meter,
temperature after the number constant.

The data from the test were calculated
for the average value and standard
deviation. The data were, then analyzed in
comparison of the variance analysis
(ANOVA) test [17]. The pork testing
results described

are  objectively

quantitatively in tables and graphs.

III.LRESULTS AND DISCUSSION

Anesthesia time

Sixteen Balinese and landrace pork
samples were taken from the psoas major
muscle (central spine) from the traditional
slaughterhouse of Mr. Mangku, located at
Blahkiuh  Village
Badung Regency,

Banjar Ulapan 2,

Abiansemal District,
regardless of sex and weight of the pork
sample.

The examination results of the
acidity (pH) and temperature degree of Bali
and landrace pork originating from
traditional slaughterhouses are presented in

the table below.
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Tabel 1. pH Test of Bali and Landrace Pigs
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Figure 4.1 Line Diagram, Bali and landrace pigs from a traditional slaughterhouse
against pH value

Table 2. Duncan Test Results of Balinese and Landrace Pork pH Change Post-Slaughtering

Time Balinese Pig Landrace Pig
30 6.31 6.32°
50 5.83° 5.93%
70 5.442 5.59?
90 5.162 5.65%

Note: Different letters towards the column indicate a significant difference (P <0.05).
Otherwise, the values with the same letter indicate an insignificant difference.

Duncan test results in Table 2 show minutes did not show a significant
that the pH of Bali and landrace pork difference (P<0,05).
decreased. A significant decrease (P<0.05)
was found in Bali and landrace pork after
slaughtered at 30, 50, 70, and 90 minutes.
The comparison between the pH decrease
in Balinese and landrace pigs at 30 minutes
showed a significant difference (P<0.05),
while the pH decrease at 50, 70, and 90
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Table 3. Temperature Test of Balinese and Landrace Pigs
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Figure 4.2 Line Diagram, Balinese and landrace pigs from a traditional slaughterhouse against
temperature values

Table 4. Duncan Test Results of Balinese and Landrace Pork Temperature Change

Post-Slaughtering

Time Balinese Pig Landrace Pig
30 26.42 26.42
50 26.2% 26.12
70 25.92 25.78
90 26.0° 25.82

Note: Different letters towards the column indicate a significant difference (P <0.05).
Otherwise, the values with the same letter indicate an insignificant difference.

Duncan test results in Table 4 show
that the temperature decrease of Balinese
and landrace pork was insignificant. An
insignificant decrease (P>0.05) was found
in Balinese and landrace pork after

slaughtering at 30, 50, 70, and 90 minutes.

V. CONCLUSION

Based on the study results, it can be
concluded that the acidity level (pH)
decrease of Bali and landrace pigs was
decrease significantly different (P<0.05),

while the temperature decrease of Bali and
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landrace pigs was non-significantly

different (P>0.05).
VI.DISCUSSION

pH Test of Balinese and Landrace Pigs
The pH value is used to indicate the

level of acidity and alkalinity of a

substance. Animal muscle tissue has a pH

value from 5.1 to 7.2, which decreases after

slaughtering due to glycolysis and lactic

acid production, affecting the pH. The

degree of acidity (pH) of livestock meat

varies depending on the treatment given.

Based on the pH measurement results
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presented in the table below, it is explained
that the pH values of Balinese and landrace
pigs at the traditional slaughterhouse of Mr.
Mangku decreased significantly (p <0.05).

A pH value decrease will occur
after the livestock is slaughtered
(post-mortem), that is, when the heart stops
pumping blood, so that muscle tissue and
other tissues no longer receive a blood
supply. According to Soeparno [22], the pH
value of meat is related to the type and
species of livestock. In this study, the
highest pH value discovered in Balinese
pigs was 6.3, while the highest value in
landrace pigs was 6.3. The lowest value in
Balinese pigs was 5.2, while in landrace
pigs was 5.6. These results indicate that the
pH decrease in Balinese and landrace pigs
is normal since it remained within the
The

condition of meat with a pH of 5.2-5.7 is

post-mortem pH range. normal
unfavorable for most bacterial growth.
Most bacteria grow at a pH of 7.0, fungi at a
pH of 2.0-8.0, while yeast can grow at a pH
of 4.0-4.5 [22]

Buckle et al. [4] stated that in some
livestock, pH decrease occurs one hour
after the cattle are slaughtered and at the
time of reaching rigor mortis. The pH value
of the meat after the change in glycolysis to
lactic acid ranges from 5.1 to 6.2 since
glycogen, an energy source for muscle, will
undergo a

glycolysis process

post-slaughtering and  enzymatically
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produce lactic acid, decreasing pH value.
The

slaughtering can affect glycogen levels in

condition of livestock before

muscles.  Stressed  livestock  before
slaughtering will also affect the glycogen
availability in the muscles, affecting the pH
value of post-death meat.

Temperature Test of Balinese and
Landrace Pigs

Based on the temperature
measurement results presented in the table
below, it is explained that the temperature
decrease of Balinese and landrace pigs at
the traditional slaughterhouse of Mr.
Mangku was insignificantly different (p
<0.05).

The most critical factor regulating
microbial growth is temperature. In
general, the higher the temperature, the
greater the growth rate of various bacteria.
Many meat microorganisms will grow (a
little or a lot) at all temperatures below 0°C
to above 650°C. However, for certain
microorganisms, excellent growth occurs at
certain temperatures within a limited range.
It is customary to divide meat-rotting
organisms  into  three  categories.
Psychrophiles have optimum temperatures
-20°C and 70°C, mesophiles

100°C 400°C,
thermophiles from 430°C to 660°C. At cold

temperatures under anaerobic conditions,

between

between and and

the rotting flora of meat is dominated by

pseudomonas and, in anaerobic conditions,
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by lactobacilli bacteria. In this study, the
highest temperature in Balinese pigs was
26.50°C, while the highest value in
landrace pigs was 26.50°C. The lowest
value in Balinese pigs was 26.00°C, while
in landrace pigs was 25.70°C. These results
indicate that the temperature decrease of
Balinese and landrace pork is normal.

The increased body temperature
post-slaughtering depends on the metabolic
rate and duration of heat production and
release. The muscle size and location in the
body and the amount of fat or the
deposition rate of body or carcass fat will
affect the final temperature rise and the heat
release rate. External factors affecting the
temperature decrease rate of the meat
carcass include the temperature of the
cutting room, immersion in hot water, the
cutting process duration, the initial
temperature of cooling or withering, and
the level of the body's energy supply [21]

The high level of Balinese lard is
due to the Balinese pigs used in this study
were

traditionally reared by feeding

leftover kitchen waste with high-fat
content. The higher fat content of feed than
pet pig feed causes higher fat content of
Balinese pigs. It follows a statement by [24]
that animals fed with high energy levels
will have increased fat content. Landrace
pigs have low-fat content since they are
intensively reared and fed commercial feed.

The feed consumed by the pig has a high
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protein content fulfilling the body's needs,
causing fat to be used efficiently as energy.
As aresult, the fat utilized in the body is not
too high [29]. In addition, to feed factors,
the high-fat content of Balinese pigs is

caused by breed differences between

Balinese and landrace pigs. Balinese pigs
are a fat type pig breed (lord type) that
tends to store fat better than other pig
breeds, such as the bacon type landrace pig.

REFERENCES

[1] Abustam, E. 2008. Modul
Pembelajaran Berbasis SCL. llmu
Daging. Lembaga Kajian dan
Pengembangan Pendidikan (LKPP).
Universitas Hasanuddin. Makassar.

[2] Agri F. 2011. Cara mudah usaha ternak.
Cahaya Atma. Yogyakarta.

[3] Antara, N. S., I. B. D. U. Dauh., N. M. I.
S. Utami, 2008. Tingkat Cemaran
Bakteri Coliform, Salmonella sp.,
Dan Staphylococcus aureus Pada
Daging Babi. Fakultas Teknologi
Pertanian Universitas Udayana.

[4] Buckle, K. A., R.A. Edwards, G.H.
Fleet, dan M. Wootton. (1987). limu
pangan. Jakarta: Ul-Press

[5] Budaarsa. K. 2012. Babi Guling
balinese dari Beternak Kuliner
hingga Sesaji. Penerbit Buku Arti,
Denpasar.

[6] Bouton, P.E., A.L. Ford, P.V. Harris
dan F.D. Shaw. 1978. Effect of
Ultimate pH Up on The Water
Holding Capacity and Tenderness of
Mutton. Journal Food Science. 36.
332-335.

[7] Forrest, G.J., Aberle, H.B. Hendrick,
M.D. Judge dan R.A. Markel. 1975.
Principles of Meat Science. Fourth
Edition. W.H. Freeman and



Putra et al.,

Company. San Francisco, United
States of America. 177-178.
[8] Groves, C. 2008. Current views on the

taxonomy and zoogeography of the
genus Sus. In Pigs and Humans:
10,000 Years of Interaction .U.
Albarella, K. Dobney, A. Ervynck,
P. Rowley-Conwy. Ingris: Oxford
University Press. hal: 15-29

[9] Kurniasih R, Wijaya A. 2002. Peran
Radikal Bebas pada
Iskemia-Reperfusi ~ Serebral  atau
Miokardium. Forum Diagnosticum
Prodia Diagnostics  Educational
Services. 1:2-3
Lawrie, RA. 2003. Ilmu Daging.
Universitas Indonesia. Jakarta.s
Lawrie RA, Ledward DA. 2006.
Lawrie’s meat science (7th ed.).
Cambridge: Woodhead Publishing
Limited. ISBN 978-1-84569-159-2
[12] Lawrie, R. A., 1995. limu Daging.
Penerbit ~ Universitas  Indonesia.
Ul-Press. Jakarta
Lukman D. W., 2010. Nilai pH
Daging. Bagian Kesehatan
Masyarakat ~ Vateriner.  Fakultas
Kedokteran Hewan Institut Pertanian
Bogor
[14] Muchtadi, T.R., F. Ayustaningwarno.
2010. Teknologi Proses Pengolahan
Pangan. ALFABETA,
CV. IPB. Bogor
[15] Pearson, A. M. & T. R. Dutson. 1985.
Scientific  basis for electrical
stimulation. In : A. M. Pearson & T.
R. Dutson (Eds.). Electrical
Stimulation Adv. In Meat Research,
Vol 1:185- 218. The Avi Publishing
Company, Inc., Westport,
Connecticut
[16] Sampurna, | P, dan Nindhia T.S. 2019.
Biostatistika. Penerbit Puri Bagia.
Genre  Pendidikan.  Diterbitkan
Online melalui nulisbuku.com/view-
profile/90381/1%20Putu-Sampurna.
[17] Seputra, I M. A. 2004. Penampilan dan
Kualitas Karkas Babi Landrace yang
diberi Ransum Mengandung Limbah

[10]

[11]

[13]

24

JVAS

Tempe. Tesis. Universitas Udayana,
Bali.

[18] Siagian, A. 2002. Mikroba Patogen
Pada Makanan dan  Sumber
Pencemarannya. Fakultas Kesehatan
Masyarakat. USuU.
http://www.library.usu.ac.id.
(Diakses pada tanggal 15 Oktober
2015).

[19] Sihombing, D.T.H.1997. llmu Ternak
Babi. Ed.-1. Gadjah Mada University
Press. Bulaksumur, Yogyakarta.

[20] Soeparno. 1994. limu dan Teknologi
Daging. Edisi Il. Gajah Mada
University Press. Yogjakarta.

[21] Soeparno. 2015. limu dan teknologi
daging. Gadjah Mada University
Press. Yogyakarta.

[22] Soeparno, 2009. IImu dan Teknologi
Daging. Cetakan V. Gadjah Mada
University Perss.Yogyakarta.

[23] Soewandi, B. D., C. Talib. 2015.

Pengembangan Ternak Babi Lokal di
Indonesia.
Wartazoa,25(1):3946.DOl:http://dx.
doi.org/10.14334/wartazoa.v25i1.11
7

[24] Song, M. K. 2000. Fatty acid
metabolism by rumen microorgani
sms. Asian-Aus. J. Anim. Sci.
13:137-148.

[25] Sriyani N.L.P, M.A. Rasna.,, ILN.T

Ariana, A.W. Puger 2017. Profil

Asam Lemak Daging Babi balinese

Asli dan Babi Landrace. Majalah

IImiah Peternakan VVolume 20 nomor

1, Hal 12-15

Suradi K. 2012. Pengaruh Lama

Penyimpanan Pada Suhu Ruang

Terhadap Perubahan Nilai pH, TVB

dan Total Bakteri Daging Kerbau. J

lImu Ternak 12(2): 9-12.

27] Suardana, I.W, dan I.B.N Swacita,
2009. Higiene Makanan. Kajian
Teori dan Prinsip Dasar. Udayana
University Press. ISBN
978-979-8286-76-6.

[28] Tien dan Sugiyono. 1992. Petunjuk
Laboratorium Ilmu  Pengetahuan

[26]



Journal of Veterinary and Animal Sciences
DOI: https://doi.org/10.24843/JVAS.2021.v04.i01.p04

Bahan Pangan. PAU IPB dan
Departemen Pendidikan dan
Kebudayaan. Jakarta
[29] Tobing, S. W. L, 2012. Perbandingan
Kualitas Karkas Dan Daging Antara
Babi Peliharaan Dengan Babi Hutan.
Program Pascasarjana Universitas
Andalas Padang.
[30] Toplu, H.D.G., A. Nazligdl, S.
Karaarslan, M. Kaya dan O. Yagin.
2014. Effects of heat conditioning
and  dietary  ascorbic  acid

25

pISSN 2550-1283; elSSN:2622-0571
February 2021 Vol. 4 No.1: 17-25

supplementation on growth
performance, carcass and meat
quality characteristics in
heat-stressed broilers. Ankara Univ
Vet Fak Derg, 61: 295-302.

[31] Widiadnyana, I. G., N. L. Sriani, I. P.
Astawa. 2017. Studi Kualitas
Daging Babi Guling dari Babi
balinese dan Babi Landrace. Jurnal
Peternakan Tropika, 5(2): 215-226



