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Abstract
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The aim of the study was to find out factors with an influence on a content of intramuscular fat in tested carcass pig hybrids
(Czech Large White x Czech Landrace) x Duroc (CLW x CL) x D and (Czech Large White x Czech Landrace) x (Duroc x Belgian Landrace) (CLW x CL) x (D x BL). An influence of hybrid combination, sex, slaughter weight and lean meat content on a
content of intramuscular fat (IMF) in musculus longissimus lumborum et thoracis (MLLT) was studied in an experiment with
60 tested carcass pigs. A statistical very highly conclusive difference P≤0.001 was found in measured values of IMF between
both hybrid combinations (CLW x CL) x D (2.71%) and (CLW x CL) x (D x BL) (1.95%). Higher content of IMF in MLLT was
determined in hogs (2.55%) in comparison to gilts (2.11%). The highest number of carcass pigs (21) was in weight group 110 –
119.9 kg with highest average IMF content on a level of 2.42%. The lowest content of IMF (2.18 %) in MLLT it was determined
in pigs from weight group under 100 kg. The highest representation of carcass pigs (28.3%) it was in an animal group with
2.01 – 2.5% of IMF. The fewest animals (15%) were in group with content of IMF in MLLT more than 3.01%. The highest lean
meat percentage (59.90%) was determined in a group of carcass pigs with a content of IMF 1.5% and less. On the contrary the
lowest average lean meat percentage (57.26%) was determined in carcass pigs with a content of IMF 3.01 and more.
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Introduction
In a pigs body there is a deposit of reserve fat, intramuscular fat and intramuscular fat. High importance for taste
and crispness of meat has an intramuscular fat especially its
intercellular portion with deposition in a form of small veins
which create meat marbling (Pipek, 1995). According to Suzuki et al. (2005) and Woode et al. (2008) intramuscular fat is
on of the main parameters with an influence on sensor characters and meat quality. On the contrary Rincker et al. (2008)
mentions in his study that marbling has not an influence on
taste characters of pork meat. It is generally accepted that an
increased level of intramuscular fat (IMF) has positive influence on the sensory qualities of pig meat (Fernandez et. al.,
1999). A lot of studies were concerned on a relation among
content of IMF and sensor and taste characters of pork meat
(Brewer et al., 2001; Rincker et al., 2008; Moeller et al., 2010;
Ruść, 2011).
E-mail: sladek@mendelu.cz

To reach required sensor characters after the heat working
the pork meat has to have content of IMF on a level of 2% at
least (Ingr, 1996). According to Baulain et al. (2000) better
sensor characters are expected in pork with higher content
of IMF. Meat with a lower content of IMF is marked by consumer as dry, not much crisp and juicy. Excessive content of
IMF is refused too because it increases energetic content of
meat. Because of the selection on a high lean meat percentage and low fat tissue portion the content of IMF decreased
during past years as it is mentioned in a study about a content of IMF in pig breeds used in hybridization in the Czech
Republic by Mikule et al. (2002). Recent studies in German
pig population discovered average values of IMF from 1 to
1.5% which indicates that only smaller number of pigs reach
required optimal level of IMF 2% (Mörlein, Link, Werner,
Wicke, 2007).
An intramuscular fat content has a relation with stress
susceptibility of pigs and subsequently to occurrence of PSE
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meat. Pigs with stress susceptibility have lower content of
IMF and higher occurrence of PSE meat (pale, soft, exudative). On a base of tasting tests it is recommended a level of
2.5% of IMF in MLLT as is mentioned in Bejerholm and Barton Gade (1986). From pure breeds only Duroc is reaching
this level (Bečková, 1997). Suzuki et al. (2005) mention in
their study that Duroc is reaching the highest values of IMF
content in comparison with other pig breeds. Lo et al. (1992),
Armero et al. (1998) mention in their studies higher content
of IMF in Duroc breed in comparison with Large White and
Landrace too. Also the hybrids with Duroc have higher content of IMF in comparison with hybrids of other breeds.
A content of intramuscular fat is influenced by:
- breeds (coloured breeds have higher content of IMF in
comparison with white breeds);
- genotype of animal in halotan locus (positive pigs have
lower content of IMF);
- sex (hogs have higher content of IMF in comparison
with boars and gilts);
- daily gain (with growing daily gain the content of IMF
is growing);
- feed conversion (with better conversion a content of IMF
is decreasing);
- portion of lean meat and fat tissue in carcass body (with
growing lean meat portion and decrease of fat tissue the content of IMF is decreasing).

Material and Methods
The aim of the study was to find out factors with an influence on a content of intramuscular fat in tested carcass
pig hybrids (Czech Large White x Czech Landrace) x Duroc
(CLW x CL) x D and (Czech Large White x Czech Landrace)
x (Duroc x Belgian Landrace) (CLW x CL) x (D x BL). An
influence of hybrid combination, sex, slaughter weight and
lean meat content on a content of intramuscular fat (IMF) in
musculus longissimus lumborum et thoracis (MLLT) of carcass pigs was studied in an experiment.
To reach the aims of the experiment a field test of carcass pigs was done in chosen commercial breeding with the
identical environmental conditions. Hybrids of F1 generation
(CLW x CL) were used as mothers and they were insemined
with portions from boar station at Velké Meziříčí (boars Duroc and hybrids D x BL were used). Tested piglets were individually marked with identification number and sex of animal was recorded to database.
In the end of fattening tested pigs were slaughtered in a
slaughter house at Kostelec u Jihlavy. A weight of carcass modified body was determined after the slaughter (JUT) and a live
weight of slaughter animal was counted by coefficient (1.285).
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Next a lean meat portion was determined in each animal
by an invasive method with Fat-o-Meater – FOM which determines and registers measured values on carcass body optically – electronically and works invasively – the probe has
to be implemented in to the carcass body to determine measured values. Results of the measuring are counted on estimated portion of lean meat according to PC.
For calculation of lean meat percentage equation by
Pulkrábek et al. (2000) was used:
y = 59.86131 – 0.72930 S (FOM) + 0.12853 M (FOM),
where: y = lean meat portion in carcass modified body
S (FOM) = back fat thickness (including skin) in mm,
measured 6.5 cm from longitudinal axis of carcass body between the second and third last rib
M (FOM) = muscle thickness in mm, measured at the
same time and on the same place as in S (FOM).
Equation is valid for carcass modified bodies with weight
between 60 and 120 kg.
During splitting of carcass modified bodies of pigs 300 g
samples were taken from 60 tested animals from musculus
longisimus lumborum et thoracis (MLLT) on a level of the last
thoracic vertebra for evaluation of meat quality. From qualitative traits a content of intramuscular fat was determined in a
laboratory of Department of animal husbandry at Mendel University in Brno. A content of intramuscular fat was determined
by direct extraction according to Soxhlet with aid of ether. Determined values of IMF were recorded according to used hybrid combinations, sex, slaughter weights and meatness.
Basic statistical characteristics were determined from
measured values – average, range, standard deviation, coefficient of variance, minimum and maximum. To determine
statistical conclusive differences among discovered values
Tukey test was used. A statistical program STATISTICA 10
was used for these reasons.

Results and Discussion
In Table 1 there are shown basic statistic characterizations of trait – intramuscular fat percentage – of two tested
Table 1
Basic statistical charakterizations content of IMF (%)
according to hybrid combination
Traits
n Average Sx Vx (%) Xmin X max
(CLW x CL)
30 2.71*** 0.84 30.86 1.67 4.62
xD
(CLW x CL) x
30 1.95*** 0.82 42.00 0.99 4.19
(D x BL)
Total
60
2.33
0.91 38.91 0.99 4.62
*** P≤0.001
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pig hybrid combinations (CLW x CL) x D and (CLW x CL)
x (D x BL). A statistical very highly conclusive difference
P≤0.001 was found in measured values of IMF between both
hybrid combinations (CLW x CL) x D (2.71%) and (CLW x
CL) x (D x BL) (1.95%). Čechová and Václavovský (2003)
mention in their study lower measured values of IMF in
hybrid combinations (CLW x CL) x CLW - sire line (2.02%)
and (CLW x CL) x (D x Pn) in comparison with our data.
Šimek et al. (2004) mention in their study a content of IMF
2.3% with 54.9% of lean meat portion in hybrid combination (CLW x CL) x (D x Pn). In hybrid combination (CLW
x CL) x (D x Pn) Matoušek et al. (2006) found 1.56% portion of intramuscular fat which was statistically conclusive
different from values reached in combination (CL x CLW)
x CLW – sire line (1.16%). Suzuki et al. (2005) in 543 Duroc pigs measured a content of IMF 4.25% during years
1995–2001.
Seifert et al. (2002) mention content of IMF higher than
2% in German Landrace, Saddle pig and their hybrids and in
hybrid combination Landrace x Duroc while in Pietrain hybrids the content of IMF was under 1.5%. Kusec et al. (2005)
studied a level of carcass value and meat quality in 4-breed
hybrid combination (Large White x Landrace) x (Pietrain x
Hampshire). They found a content of intramuscular fat on a
level of 1.69% in their study.
Channon et al. (2004) aimed on an influence of Duroc
breed on a content of intramuscular fat in their study. They
created three groups with a different proportional representation of Duroc breed – in the first group with 0% of proportional representation of Duroc (100% Large White), in the
second group with 50% of Duroc (Duroc x Large White) and
in the third with 100% of Duroc breed. Pork meat from the
third group with 100% of Duroc reached higher content of
IMF (1.84 %, P ≤ 0.05) than pork meat from pigs with 0 and
50% of Duroc proportion (1.40%, resp. 1.25%).
Bečková (1996) in a final pig hybrid test station evaluated a proportion of intramuscular fat with a respect to hybrid
combination. The highest IMF proportion 3.94 ± 0.308 % she
found in combination (CLW x L) x (H x D) and the lowest
1.83 ± 0.139% in (CLW x L) x Pn. She mentions in her study
that a content of IMF in final hybrids is influenced by breed
combination.
In Table 2 there are basic statistical characterizations
of IMF content according to sex. Higher content of IMF in
MLLT was determined in hogs (2.55%) in comparison to gilts
(2.11%). Matoušek et al. (2006) found out similar conclusion
when determined a higher content of IMF in hogs for 0.25%
in comparison with gilts (1.35%, respectively 1.09%).
Beattie et al. (1999) mention higher value of IMF content
in gilts than in hogs in their study.
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In Table 3 there are basic statistical characterizations of
IMF content according to slaughter weight groups. The highest number of animals (21) was in weight group from 110 to
119.9 kg with the highest average content of IMF 2.42%. The
lowest content of IMF (2.18%) in MLLT it was determined
in weight group under 100 kg. In Table 4 there are values
of chosen traits of carcass value according to determined
groups of IMF. The highest representation of carcass pigs
(28.3%) it was in an animal group with 2.01 – 2.5% of IMF.
The fewest animals (15%) were in group with content of IMF
in MLLT more than 3.01%. Daszkiewicz et al. (2005) compared the quality of pork (Polish Large White and Landrace)
with a different IMF content and found that the increase in
the intramuscular fat content (above 2%) was accompanied
by a higher percentage of its dry matter content and marbling (P≤0.01). They also showed that the IMF content above
3.0 % had a positive effect on the palatability, juiciness and
tenderness of pork. Holková and Bečková (1993) studied in
78 final carcass hybrids a content of IMF and they found out
that a percentage of IMF is growing with a growing weight.
In a weight category 91 - 100 kg of carcass modified body
(112 – 123 kg of live weight) they determined 2.66% of IMF.
The same conclusion is mentioned by Candek-Potakar et
al. (1998). They mention in their study that with a growing
slaughter weight a content of IMF is growing too.
Wajda et al. (2004) found growing level of IMF content
for 0.21% with a growing slaughter weight of carcass pigs
for 15 kg.
From Table 4 and Figure 1 it is evident that among the
slaughter weights of carcass pigs according to IMF conTable 2
Basic statistical characterizations content of IMF (%)
according to sex
Traits
n Average Sx Vx (%) Xmin X max
Hogs
30
2.55
0.94 37.01 1.10 4.62
Gilts
30
2.11
0.83 39.18 0.99 4.41
Total
60
2.33
0.91 38.91 0.99 4.62
Table 3
Basic statistical characterizations content of IMF (%)
according to slaughter weight
Traits
n
% Average Sx Vx, % Xmin X max
< 100 kg
14 23.3 2.18 0.99 45.56 1.03 4.24
100-109.9 kg 12 20.0 2.34 1.28 54.56 0.99 4.41
110-119.9. kg 21 35.0 2.42 0.88 36.32 1.19 4.62
> 120 kg
13 21.7 2.35 0.40 16.86 1.63 2.97
Total
60 100 2.33 0.91 38.91 0.99 4.62
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tent groups there are statistical conclusive differences. In
pigs with 1.5% and lower content of IMF with an average
slaughter weight 94.76 kg there was found statistical highly
conclusive difference (P≤0.01) in comparison with carcass
pigs with determined IMF content on a level (1.51-2%, 2.012.5%, respectively 2.51-3%) with average slaughter weights
(114.38 kg, 111.78 kg, respectively 114.17 kg). Carcass pigs
with the lowest slaughter weight (94.76 kg) reached a content of IMF on a level of 1.5% and less. In pigs with IMF
percentage 1.51 – 2% with an average value 1.77% there
was determined slaughter weight 114.38 kg. The highest
lean meat percentage (59.90%) was determined in a group
of carcass pigs with a content of IMF 1.5% and less. On the
contrary the lowest average lean meat percentage (57.26%)
was determined in carcass pigs with a content of IMF 3.01
and more.
In pigs with an average value of IMF content (2.74%)
there was determined 57.96% of lean meat. Ruść et al.
(2011) determined in hybrid combination (Landrace x
Yorkshir) x Duroc in carcass pigs with 57.75% of lean meat
lower content of IMF (1.95 %) than in our experiment.
Carniecka-Skubina et al. (2007) confirmed that the meat
with a higher IMF (> 2.51% in MLLT) is more marbled and
after cooking show significantly higher palatability. Fernandez et al. (1999) in tested pig group (n=125) of hybrid
combination Duroc x Landrace created groups of animals
according to IMF content and they studied an influence on
carcass value traits. In animal group with content of IMF
(< 1.5%) determined 0.5% lean meat percentage, in group
with IMF more than 3.5% determined a lean meat portion
on a level 47.8%.
Among average values of back fat thickness (10.40 mm,
respectively 14.15 mm) there was determined statistical
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conclusive difference (P≤0.05) among groups of animals
with a content of IMF 1.5% compare to group with 1.51 –
2% of IMF.
In all 60 slaughtered pigs an average content of intramuscular fat in MLLT was determined on a level of 2.33%
with 109.40kg of slaughter weight with 12.54 mm of back fat
thickness and 58.35% of lean meat.
In Table 5 there are mentioned correlations among % IMF
and chosen traits of carcass value. Low negative dependence
(r = - 0.2313) it was determined between % IMF and lean meat
portion. A similar correlation (r = - 0.2107) between % IMF
and lean meat portion is mentioned by Sládek et al. (2004).
Between IMF and back fat thickness there was determined
correlation r = 0.0343. Lo et al. (1992) determined correlation
(r = 0.10) between back fat thickness and IMF content in experiment with Duroc, Landrace breeds and their hybrids.

Fig. 1. Trait of carcass value according to determined
IMF content (%) groups

Table 4
Trait of carcass value according to determined IMF content (%) groups
Group 1
Group 2
Group 3
Group 4
2.01-2.50
≤ 1.5 (n = 10) 1.51-2.0 (n=13)
2.51-3.0 (n=11)
(n=17)
IMF, %
1.21±0.18
1.77±0.14
2.24±0.14
2.74±0.14
a,b,c
a
b
114.38±11.13 111.78±12.94 114.17±14.13c
Slaughter weight, kg
94.76±13.18
A
14.15±3.64A
12.20±2.15
12.87±2.05
Back fat thickness, mm
10.40±2.01
Lean meat content, %
59.90±2.24
57.82±2.73
58.69±1.98
57.96±1.62
A: P ≤ 0.05
a,b,c: P ≤ 0.01
Table 5
Determined correlation among % IMF and chosen traits of carcass value
Traits
Slaughter weight, kg
Lean meat portion, %
IMF, %
0.0659
-0.2313

Group 5
>3.01 (n=9)
4.09±0.34
108.16±7.97
12.82±4.28
57.26±3.57

Total
(n=60)
2.33±0.91
109.40±13.69
12.54±3.03
58.35±2.50

Back fat thickness, mm
0.0343
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Conclusion
From reached results it is possible to say that higher content of intramuscular fat in musculus longissimus lumborum
et thoracis (2.71%) it was determined in carcass pigs of hybrid
combination (CLW x CL) x D in comparison with (CLW x
CL) x (D x BL) (1.95%). It was discovered that IMF content in hogs was higher for 0.44 % compare to gilts (2.55%,
respectively 2.11%). The highest representation of carcass
pigs (28.3%) it was in an animal group with 2.01 – 2.5% of
IMF. The fewest animals (15%) were in group with content of
IMF in MLLT more than 3.01%. The lowest content of IMF
it was determined in pigs from weight group under 100 kg.
The highest lean meat percentage was determined in a group
of carcass pigs with a content of IMF 1.5% and less. On the
contrary the lowest average lean meat percentage was determined in carcass pigs with a content of IMF 3.01 and more.
Acknowledgements
This study was funded by the project of the Internal grant
agency TP 5/2014 AF MENDELU.

References
Armero, E., M. Flores, J. A. Barbosa, F. Toldra and M. Pla,
1998. Effects of terminal pig sire types and sex: On carcass
traits, meat quality and sensory analysis of dry-cured ham. Int.
Cong. Meat Sci. Techn., Barcelona, 2: 904-905.
Baulain, U., P. Köhler, E. Kallweit and W. Brade, 2000. Intramuscular fat content in some native German pig breeds. EAAP,
No 100, Quality of meat and fat in pigs as affected by genetics
and nutrition, Curych, Švýcarsko, pp. 181-184.
Beattie, V. E., R. N. Weatherup, B. W. Moss and N. Walker,
1999. The effect of increasing carcass weight of finishing boars
and gilts on joint composition and meat quality. Meat Science,
52: 205-211.
Bečková, R., 1997. Možnosti zlepšování kvality vepřového masa.
Náš chov, 8/97, pp. 17-19
Bejerholm, C. and P. Barton Gade, 1986. Effect of intramuscular
fat level on eating quality of pig meat. In: Proc. 32nd Eur. Mtg.
Meat, Ghent, pp. 389-392.
Brewer, M. S., L. G. Zhu and F. K. McKeith, 2001. Marbling
effects on quality characteristic of pork loin chops: Consumer
purchase intent, visual and sensory characteristic. Meat Science, 59: 153-163.
Candek-Potokar, M., B. Zlender and M. Bonneau, 1998. Effects
of breed and slaughter weight on longissimus Musile biochemical traits and sensory quality in pigs. Annales de Zootechnie, 47:
3-16.
Czarniecka-Skubina, E., W. Przybylski, D. Jaworska, I. Wachowicz, I., Urbańska and S. Niemyjski, 2007. Quality profile
of pork meat varying contents of intramuscular fat. Zywność
Nauka Technologia Jakość, 6 (55), pp. 285-294 (Pl).

913

Čechová, M. and J. Václavovský, 2003. Vliv porážkové hmotnosti a meziplemenné kombinace na obsah IMT ve vepřovém
mase. Collection of Scientific Papers, Faculty of Agriculture in České Budějovice. Series for Animal Sciences, (1): Pp.
73-76 (Cz).
Daszkiewicz, T., T. Bak and J. Denaburski, 2005. Quality of pork
with different intramuscular fat (IMF) content. Polish Journal
of Food and Nutrition Sciences, 14/55 (1): 31-36.
Fernandez, X., G. Monin, A. Talmant, J. Mourot and B. Lebret,
1999. Influence of intramuscular fat content on the quality of pig
meat – 1. Composition of the lipid fiction and sensory characteristics of m. longissimus lumborum. Meat Science, 53: 59-65.
Holková, I. and R. Bečková, 1993. Vnitrosvalový tuk – faktor
ovlivňující jakost masa. Náš chov, č. 1, pp. 24 (Cz).
Channon, H. A., M. G. Kerr and P. J. Walker, 2004: Effect of
Duroc content, sex and ageing period on meat and eating quality
attributes of pork loin. Meat Science, 66: 881-888.
Ingr, I., 1996. Technologie masa. MZLU Brno, 290 pp. (Cz).
Kusec, G., U. Baulain, M. Henning, P. Köhler and E. Kallweit,
2005. Fattening, carcass and meat duality trakte of hybrid pigs
as influenced by MHS genotype and Frediny systéme. Arch.
Tierz., Dummerstorf 48: 40-49.
Lo, L. L., D. G. McLaren, F. K. McKeith, R. L. Fernando and
J. Novakofski, 1992. Genetic analyses of growth, real-time ultrasound, carcass and pork quality traits in Duroc and Landrace
pigs, J. Anim. Sci., 70: 2373.
Matoušek, V., N. Kernerová, J. Václavovský and A. Vejčík,
2006. Analýza ukazatelů jatečné hodnoty s ohledem na genotyp
RYR1 a MC4R, Acta fytotechnica et zootechnica, Nitra, Slovaca Universitas Agriculturae Nitrae, pp. 20-22
Mikule, V., M. Čechová and L. Sládek, 2002. An influence of
improving on higher meatness on a content of intramuscular fat
in pork. Acta Universitas Agriculturae et Silviculturae Mendelianae Brunensis, L, 3: 135-140.
Moeller, S. J., R. K. Miller, K. K. Edwards, H. N. Zerby, K. E.
Logan, T. L. Aldredge, C. A. Stahl, M. Boggess and J. M.
Box-Steffensmeier, 2010. Consumer perceptions of pork rating quality as affected by pork quality attributes and end-point
cooked temperature. Meat Science, 84: 14-22.
Mörlein, D., F. Rosner, S. Brand, K. Jenderka and V. M. Wicke,
2005. Non-destructive estimation of the intramuscular fat kontent of the longissimus muscle of pigs by means of spectral analysis of ultrasound echo signal. Meat Science, 69: 187-199.
Pipek, P., 1995. Technologie masa I. VŠCHT Praha, 334 pp. (Cz).
Pulkrábek, J., 2000. Klasifikace jatečných těl prasat podle SEUROP – systému. Sborník z odborného semináře: Aktuální otázky zpeněžování jatečných zvířat, Jihočeská univerzita v Českých Budějovicích, pp. 13 – 17 (Cz).
Rincker, P.J ., J. Killefer, M. Ellis, M. S. Brewer and F. K.
McKeith, 2008. Intramuscular fat content has libel influence
on the eating quality of fresh pork loin chops. Journal of Animal
Science, 86: 730-737.
Ruść, A., H. Sieczkowska, E. Krzecio, K. Antosik, A. Zybert,
M. Koćwin-Podsiadla and S. Kaminski, 2011. The association between acyl-CoA synthetase (ACSL4) polymorphism and

914
intramuscular fat content in (Landrace x Yorkshire) x Duroc
pigs Meat Science, 89: 440-443.
Seifert, G., H. Seifert and D. Beutling, 2002. The intramuscular
fat content as a parameter of pork product quality in comparison
of pig breeds. Fleschwirtschaft, 82: 97-100.
Sládek, L., M. Čechová and V. Mikule, 2004. Vliv podílu
svaloviny na obsah intramuskulárního tuku v MLLT u testovaných hybridních prasat. Acta univ. agric. et silvic. Mendel.
Brun., LII, No. 5: 41 – 46.
Suzuki, K., M. Irie, H. Kadowaki, T. Shibata, M. Kumagai and
A. Nishida, 2005. Genetic parameter estimates of meat quality
trans in Duroc pigs selected for average daily gain, longissimus
muscle area, backfat thickness and intramuscular fat kontent.
Journal of Animal Science. 83: 2058-2065.

L. SlAdek and V. Mikule
Suzuki, K., H. Kadowaki, T. Shibata, H. Uchida and A. Nishida,
2005. Selection for daily gain, loin-eye area, backfat thickness
and intramuscular fat based on disired gains over seven generations of Duroc pigs. Livestock Production Science, 97: 193-202.
Šimek, J., M. Grolichová, I. Steinhauserová and L. Steinhauser,
2004. Carcass and meat quality of selected final hybrids of pigs
in the Czech Republic. Meat Science, 66: 383-386.
Wajda, S., T. Daskiewicz, R. Winarski and K. Borzuta, 2004.
Correlations between intramuscular fat and tissue kontent of
pig carcasses, Roczniki Instytutu Przemysu Miesnego i Tuszczowego, 41: 119-129 (Cz).
Wood, J. D., M. Enser, A. V. Fisher, G. R. Nute, P. R. Sheard
and R. I. Richardson, 2008. Fat deposition, fatty acid composition and meat quality. A review. Meat Science, 78: 343-358.

Received June, 2, 2013; accepted for printing February, 2, 2014.

