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ABSTRACT

Present study was planned to compare meat quality characteristics of crossbred Hampshire pigs under two different housing 
systems. Forty crossbred Hampshire pigs of 2 to 3 months of age and with an average body weight of 10 kg were selected and 
kept under two housing system viz., deep litter and conventional concrete floor. 5 males and 5 females of each group were 
slaughtered at the age of 32 weeks for study of meat quality. The proximate composition, physico-chemical properties (pH and 
water holding capacity), colour characteristics, shear force and organoleptic evaluation data were recorded. From the study on 
meat quality, it was revealed that crude protein% of Longissimus dorsi muscle of pigs in deep litter floor (Group II) was higher 
than conventional concrete floor housing system (Group I) while the % total ash content was higher in Group I than Group 
II. The mean pH value of L. dorsi muscle of pigs in deep litter was found to be significantly higher. The WHC of L. dorsi 
muscle of the pigs of Group II was found to be better as compared to Group I. The colour component had significantly higher 
b*components in Group I. Sensory ratings of the cooked L. dorsi muscle, it is seen that Group II were rated better for taste, 
juiciness and overall acceptability.

HIGHLIGHTS

mm The crude protein % of Longissimus dorsi muscle of pigs in deep litter floor was higher than conventional concrete floor 
housing system.

mm The % total ash content in meat was higher in conventional concrete floor system.
mm The mean pH value of L. dorsi muscle of pigs in deep litter was found to be significantly higher.
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Pork quality is determined by the rate and extent of 
postmortem muscle metabolism. Stress in the period 
around slaughter is known to influence the physiological 
and biochemical processes in pigs, which will affect 
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the perimortem muscle metabolism and thereby meat 
quality (Xing et al., 2018). Confinement housing of pigs 
increases stress susceptibility of animals (Van de Perre, 
2011). Consumers all over the world now-a-days prefer 
their pork to be produced from pigs maintained on animal 
welfare friendly systems. Therefore, research approaches 
have been directed towards developing pig production 
systems meeting the requirements of animal health 
and welfare paradigms without affecting the intensity 
of production and pork quality. When compared to the 
conventional housing system, many scientists agree that 
there is a cost benefit of deep litter housing system as it 
is 40% cheaper. (Kralik et al., 2004) and more favorable 
for animal welfare and environment protection (Margeta 
et al., 2005). While considering health and disease state, 
pigs reared on deep litter housing system have found more 
tolerance to disease development as it is less stressful and 
eco-friendly. Moreover, because of the bedding materials 
in deep litter housing, the pigs were less prone to injury in 
comparison to conventional housing system.

Studies on effects of housing system on meat quality of pigs 
have yielded widely differing results. The conventional 
system is generally considered to be associated with a 
negative environmental impact and poor animal welfare 
due to high animal densities and hard floor conditions, and 
is perceived to result in reduced meat quality (Terlouw 
et al., 2009). Muscle fiber type percentages are influence 
by environmental factors (Street and Gonyou, 2008), 
genetics (Salas and Mingala, 2017), exercise (Lebret, 
2008), age, sex, and slaughter weight (Borah et al., 2016). 
The relationship between muscle fiber types and meat 
quality is not fully understood in pigs and muscle fiber 
type composition is highly variable (Lee et al., 2010). 
Hence, the present study has been carried out to determine 
the effect of deep litter and conventional concrete floor 
housing systems on meat quality of crossbred (Hampshire 
x Local) pigs under the agro-climatic condition of Assam.

MATERIALS AND METHODS

For the present study, 40 crossbred (Hampshire × Assam 
Local) weaned piglets (females and castrated males) of 6-8 
weeks of age and with an average body weight of 10 kg 
were selected from the National Agricultural Innovation 
Project (Component-2) pig farm located at the Assam 
Agricultural University, Khanapara Campus, Guwahati. 

The animals were divided into two equal groups and were 
housed in two different housing systems. One group was 
kept in a conventional concrete floor (Group - I) house 
while the other group was kept on deep litter floor (Group 
- II). The deep litter composed of 60 per cent paddy husk, 
20 per cent sawdust and 20 per cent dry soil as bedding 
materials. The animals of both the groups were provided 
with identical floor space of 1.3 m2 per pig (Sastry and 
Thomas, 2000). Pigs were fed with a compound ration 
containing 17.50 % crude protein up to 50 kg body weight 
and thereafter, with a ration containing 15.31 % crude 
protein as per (NRC, 1998) till 32 weeks of age as detailed 
in Table 1.

Table 1: Composition of experimental rations (%)

Ingredients
Ration

Grower Finisher
Maize 50 55
Wheat Bran 22 22
Groundnut cake (Decorticated) 15 10
Soya bean meal 10 10
Mineral mixture 2.5 2.5
Common salt 0.5 0.5
Total 100 100
Vitamin (g) 10 10
Lysine (g) 30 30
Methionine (g) 15 15
Calculated analysis
Crude Protein (%) 17.50 15.31
Crude Fibre (%) 2.37 2.80

For the study of meat quality, 5 males and 5 females of 
each group were slaughtered at the age of 32 weeks. The 
slaughtering and fabrication were done as per standard 
procedure (Ziegler, 1968). Meat quality was determined 
by studying the proximate composition, pH, water 
holding capacity, colour components, shear force and 
sensory properties using the Longissimus dorsi as the 
representative muscle sample.

The proximate composition of meat was determined 
as described by (AOAC, 2005). pH of the determined 
following the method described by (Pippen et al., 1965). 
The water holding capacity of the muscle samples were 
determined as per (Grau and Hamm, 1953). The colour 
component was studied by using a Spectrophotometer 

https://www.tandfonline.com/author/Salas%2C+Ramon+Cesar+D
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equipped with solid sample holder and colour software 
at 380 to 800 nm. The texture of the meat samples was 
determined by using texture analyzer (equipped with 
Warner-Bratzler shear apparatus. Sensory evaluation of 
the cooked meat samples was determined as described by 
(Bratzler, 1971). Data were analyzed for randomized block 
design with interaction using SAS (Enterprise Guide 4.2.).

RESULTS AND DISCUSSION

The proximate composition of Longissimus dorsi muscle 
of pigs (Table 2) in deep litter floor (Group II) had higher 
% of crude protein content (22.39 ± 0.06 vs. 20.75 ± 
0.10, P<0.01) than the pigs of conventional concrete floor 
housing system while the % total ash content was higher 
in Group I (1.37 ± 0.02 vs. 1.18 ± 0.02, P<0.01) than 
Group II. However, % moisture (74.07 ± 0.11 and 74.09 ± 
0.09) and ether extract (2.00 ± 0.03 and 2.06 ± 0.05) were 
similar in pigs reared in deep litter housing systems than 
those housed on the conventional concrete floor. These 
findings are in close proximity to the results reported by 
various researchers (Grzeskowiak et al., 2009; Kim et al., 

2009) who reported that the pigs reared in outdoor with 
bedding contain significantly higher percentage of crude 
protein than conventionally housed pigs. However, other 
worker (Miaorano et al., 2012) did not find any significant 
influence of the type of housing system on meat quality.

The mean pH value of L. dorsi muscle of pigs (Table 3) 
in deep litter was found to be significantly higher (5.91 ± 
0.03 vs. 5.71 ± 0.01, P<0.01) than conventional concrete 
floor housing system. Data obtained from the present 
study in respect of pH corroborate to the report of various 
researchers (Lebret, 2008; Prevolnik et al., 2011; Sirtori et 
al., 2011) who also reported that pigs reared outdoor had 
higher pH value than those of indoor reared pigs. From 
the present findings and report of various researchers, it is 
revealed that pigs housed in a conventional environment 
might be more susceptible to stress, which may affect the 
quality of pork (Xing et al., 2018). Some other researchers 
opined that floor space provided to pigs and environmental 
enrichment to encourage increased levels of spontaneous 
activity, compared to low activity levels in confinement 
building resulted in minimal differences in pH of pork 
(Gentry et al., 2002).

Table 2: Proximate Composition of Longissimus dorsi Muscle

Group
Proximate Composition (%)

Moisture Crude Protein Ether Extract Total Ash

Group I
Male 74.06 ± 0.17 20.67 ± 0.13 2.07 ± 0.04 1.40 ± 0.02**
Female 74.09 ± 0.15 20.83 ± 0.16 1.94 ±0.02 1.34 ± 0.03**

Group II
Male 74.03 ± 0.13NS 22.44 ± 0.10** 2.07 ±0.07NS 1.14 ± 0.03
Female 74.15 ± 0.15NS 22.35 ± 0.08** 2.05 ± 0.07NS 1.21 ± 0.02

Overall
Group I 74.07 ± 0.11 20.75 ± 0.10 2.00 ± 0.03 1.37 ± 0.02**
Group II 74.09 ± 0.09NS 22.39 ± 0.06** 2.06 ± 0.05NS 1.18 ±0.02

Values are the Mean ± S.E for six replicates; **P<0.01; NS (Nonsignificant) as compared to conventional concrete floor housed group.

Table 3: Physico-chemical Properties of L. dorsi Muscle

Group pH Water Holding Capacity (cm2)

Group I
Male 5.71 ± 0.01 2.10 ± 0.22
Female 5.71 ± 0.01 3.43 ± 0.50

Group II
Male 5.94 ± 0.05** 2.07 ± 0.20NS

Female 5.88 ± 0.04** 1.91 ± 0.14**

Overall
Group I 5.71 ± 0.01 2.76 ± 0.31
Group II 5.91 ± 0.03** 1.99 ± 0.12**

Values are the Mean ± S.E for six replicates; **P<0.01; NS (Nonsignificant) as compared to conventional concrete floor housed group.
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The WHC of L. dorsi muscle of the pigs (Table 3) of 
Group II (1.99 ± 0.12 vs. 2.76 ± 0.31, P<0.01 cm2) was 
found to be better as compared to Group I as indicated 
by smaller area of impression in the filter paper resulting 
from the exudation of the meat juice upon application of 
pressure. Better WHC in muscle tissue may be explained 
because of pig’s intensive movement during fattening, 
which affected firmness and better structure of muscular 
tissue. Data obtained from the present study in respect of 
loin eye area corroborate well to the report of researchers 
(Lambooij et al., 2004). However, some workers (Bridi 
et al., 2003) noted that rearing system did not affect the 
water holding capacity of pork.

The colour component (Table 4) had significantly higher 
b*components in Group I (0.41 ± 0.04 vs. -0.03 ± 0.06, 
P<0.01) than in Group II. No significance difference was 
found in L* and a*component. Data obtained from the 
present study in respect of colour components corroborate 

well to the report of some workers (Lebret et al., 2011) 
who reported that housing system had no significant effect 
on L* and a* colour component. The textural properties 
were measured as shear force value of the L. dorsi muscle 
was found to be statistically non-significant.

From the sensory ratings of the cooked L. dorsi of pigs 
(Table 5), it is seen that the samples from Group II 
were rated better for taste (6.64 ± 0.12 vs. 6.21 ± 0.09, 
P<0.01), juiciness (6.64 ± 0.14 vs. 6.32 ± 0.24, P<0.05) 
and overall acceptability (6.86 ± 0.10 vs. 6.36 ± 0.14, 
P<0.01) over Group I. However, the panelists preferred 
the meat samples of Group I for colour (6.07 ± 0.09 vs. 
5.79 ± 0.12, P<0.01) characteristics than Group II. These 
findings correspond well with the results reported by 
various workers (Lebret et al., 2011) who reported that pig 
finished outdoor (bedding) had higher taste juiciness and 
overall acceptability than conventional housing system.

Table 4: Colour and Texture of L. dorsi Muscle

Group
Colour Component

Texture (kg)
L* a* b*

Group I
Male 4.84±0.04 -0.43±0.03 0.48±0.07** 0.006±0.001
Female 4.74±0.14 -0.24±0.10 0.34±0.04** 0.006±0.001

Group II
Male 4.94±0.04NS -0.35±0.06NS -0.02±0.08 0.008±0.001
Female 5.01±0.04NS -0.48±0.02NS -0.04±0.08 0.006±0.001

Overall
Group I 4.79±0.07 -0.33±0.05 0.41±0.04** 0.006±0.001
Group II 4.98±0.03NS -0.41±0.03NS -0.03±0.06 0.007±0.001

Values are the Mean ± S.E for six replicates; **P<0.01; NS (Nonsignificant) as compared to conventional concrete floor housed group.

Table 5: Taste Panel Evaluation of Longissimus dorsi Muscle

Group
Taste Panel Evaluation

Appearance Taste Flavour Colour Tenderness Juiciness Overall 
Acceptability

Group I
Male 5.50±0.07 6.07±0.07 5.79±0.07 5.93±0.07 6.00±0.14 5.93±0.07 6.14±0.02
Female 5.86±0.14 6.36±0.07 6.43±0.14 6.21±0.07 6.57±0.08 6.71±0.14 6.57±0.14

Group II
Male 5.57±0.14 6.43±0.05** 6.14±0.14 5.57±0.03 6.14±0.14 6.43±0.14* 6.71±0.14**

Female 5.64±0.07 6.86±0.03** 6.29±0.14 6.00±0.07 6.64±0.21 6.86±0.08* 7.27±0.08**

Overall
Group I 5.68±0.12 6.21±0.09 6.11±0.02 6.07±0.09 6.29±0.17 6.32±0.24 6.36±0.14

Group II 5.61±0.07 6.64±0.12** 6.21±0.09 5.79±0.12 6.39±0.18 6.64±0.14* 6.86±0.10**

Values are the Mean ± S.E for six replicates; *P<0.05; **P<0.01 as compared to conventional concrete floor housed group.
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CONCLUSION

The current data demonstrate that the deep litter floor 
housing system significantly influence meat quality traits 
of crossbred Hampshire pigs. The deep litter system 
resulted in significantly higher crude protein content, 
pH, water holding capacity and sensory eating quality of 
the deep litter housed pigs than the conventional ones. 
Therefore, the benefit of the deep litter housing system for 
pig production in terms of meat quality appears to be better 
than conventionally reared pigs on the concrete floor.

AKNOWLEDGEMENTS

The authors acknowledge with thanks the physical 
and laboratory support received from the Project 
Implementation Unit of the National Agricultural 
Innovation Project and the Project Coordination Unit 
of the All India Coordinated Research Project on Post 
Harvest Technology, Indian Council of Agricultural 
Research, New Delhi to carry out the research work. The 
administrative and financial support of Assam Agricultural 
University, Jorhat is also gratefully acknowledged.

REFERENCES

AOAC. 2005. Official Methods of Analysis. 8th Edn., Association 
of Analytical Chemists, Gaithersburg MD.

Bratzler, L.J. 1971. Palatability factors and evaluation. In: 
science of meat and meat products., Ed. Price, J.F. and 
Schoriewert, B.S.

Bridi, A.M., Nicolaiewsky, S., Rubensam, J.M., Lopes, R.F.F. 
and Lobato, J.F.P. 2003. Efeito do genotipo halotano e de 
diferentes sistemas de producao na qualidade da carne suina. 
Revista Brasi. de Zoo., 32: 1362-1370.

Gentry, J.G., McGlone, J.J., Miller, M.F. and Blanton, J.R. 2002. 
Diverse birth and rearing environment effects on pig growth 
and meat quality. J. Anim. Sci., 80: 1707–1715.

Grau, R. and Hamm, R. 1953. Eineeinfache methode 
zur bestimmung der wasserbindung im muskel. 
Naturwissenschaften., 40: 29−30.

Grzeskowiak, E., Borys, A., Borzuta, K., Buczyński, J.T. and 
Lisiak, D. 2009. Slaughter value, meat quality and backfat 
fatty acid profile in Zlotnicka White and Zlotnicka Spotted 
fatteners. Anim. Sci. Pap. Rep., 27(2): 115-125.

Kralik, G., Romic, Z., Tolusic, Z. and Margeta V. 2004. Effects 
of housing systems on carcass characteristics of finishing 
pigs. Proceedings of 50th International Congress of Meat 
Science and Technology, Helsinki, CD, pp. 431-434.

Kim, D.H., Seong, P.N., Cho, S.H., Kim, J.H., Lee, J.M., Jo, C. 
and Lim, D.G. 2009. Fatty acid composition and meat quality 
traits of organically reared Korean native black pigs. Livest. 
Sci., 120: 96–102.

Lambooij, E., Hulsegge, B., Klont, R.E., Winkelman-Goedhart, 
H.A., Reimert, H.G.M. and Kranen, R.W. 2004. Effects of 
housing conditions of slaughter pigs on some post mortem 
muscle metabolites and pork quality characteristics. Meat 
Sci., 66: 855-862.

Lebret, B.,  Prunier, A., Bonhomme, N., Foury, A., Mormède, 
P. and Dourmad, J.Y. 2011. Physiological traits and meat 
quality of pigs as affected by genotype and housing system. 
Meat Sci., 88(1): 14-22.

Lebret. B. 2008. Effects of feeding and rearing systems on 
growth, carcass composition and meat quality in pigs. Anim., 
2(10): 1548-58.

Lee, S.H., Joo, S.T. and Ryu, Y.C. 2010. Skeletal muscle fiber 
type and myofibrillar proteins in relation to meat quality. 
Meat Sci., 86(1): 166-170.

Margeta, V., Tolusic, Z. and Kralik, I. 2005. Production and 
economic aspects of conventional and alternative pig 
fattening. Poljopriv., 11: 49-53.

Miaorano, G., Kapelański, W., Bocian, M., Pizzuto, R. and 
Kapelańska, J. 2012. Influence of rearing system, diet and 
gender on performance, carcass traits and meat quality of 
Polish Landrace pigs. Animal, 43:1-7.

National Research Council (NRC). 1998. Nutrient Requirements 
of Swine, National Academy of Sciences, National Academic 
Press, Washington, DC, USA.

Pippen, E.L., De Fremery, D., Lineweaver, H. and Hanson, H.L. 
1965. Chicken broth flavor and pH. Poult. Sci., 44: 816-822.

Prevolnik, M., Ocepek, M., Candek-Potokar, M., Bavec, M. and 
Skorjanc, D. 2011. Growth, carcass and meat quality traits 
of pigs raised under organic or conventional rearing systems 
using commercially available feed mixtures. Slov. Vet. Res., 
48 (1): 15-26.

Salas, D.R. and Mingala, N.C. 2017. Genetic Factors Affecting 
Pork Quality: Halothane and Rendement Napole Genes. 
Anim. Biotech., 28(2): 148-155.

Sastry, N.S.R. and Thomas, C.K. 2005. Livestock Production 
and Management. Fourth revised Ed. Kalyani Publication, 
Ludhiana.

Sirtori, F., Crovetti, A., Zilio, D.M., Pugliese, C., Acciaioli, A., 
Campodoni, G., Bozzi, R. and Franci, O. 2011. Effect of sire 
breed and rearing system on growth, carcass composition and 
meat traits of Cinta Senese crossbred pigs. Ita. J. Anim. Sci., 
10(47): 188-194.

Street, B.R. and Gonyou, H.W. 2008. Effects of housing finishing 
pigs in two group sizes and at two floor space allocations on 



990	 Journal of Animal Research: v. 13, n. 06, December 2023

Borah et al.

production, health, behavior, and physiological variables. J. 
Anim. Sci., 86(4): 982 – 991.

Terlouw, C., Berne, A. and Astruc, T. 2009. Effect of rearing 
and slaughter conditions on behaviour, physiology and 
meat quality of Large White and Duroc-sired pigs.  Livest. 
Sci., 122: 199–213.

Van de Perre, V. 2011. Evaluation of Pig’s Welfare and Meat 
Quality in Relation to Housing, Transport and Slaughterhouse 
Procedures. Ph.D. Thesis, KU Leuven-Faculty of Bioscience 
Engineering, Leuven, Belgium.

Xing, T., Gao, F., Tume, R., Zhou, G. and Xu, X. 2018. Stress 
Effects on Meat Quality: A Mechanistic Perspective. Com. 
Rev. F. Sci. F. Saf., 75: 45-52.

Ziegler, P.T. 1968. The Meat We Eat. The Interstate Printers 
Publishers. In Danville, Illions, USA.

https://doi.org/10.2527/jas.2007-0449
https://doi.org/10.2527/jas.2007-0449

	_Hlk147952764
	_Hlk147952855
	_Hlk147952923
	_Hlk149935632
	_Hlk147869727
	_Hlk147515578
	_Hlk147870011
	_Hlk147871389
	_Hlk147516937
	_Hlk147871503
	_Hlk147872022
	_Hlk147869914
	_Hlk147870249
	_Hlk147515514
	_Hlk147870366
	_Hlk147871624
	_Hlk147872104
	_Hlk147871199
	_Hlk147517462
	_Hlk147870422
	_Hlk147516673
	_Hlk147869839
	_Hlk147871249
	_Hlk147516613
	_Hlk147517677
	_Hlk147871300
	_Hlk147515453
	_Hlk147869594

