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Background

In Argentina a significant number of cull sows from the farms is slaughtered every year due to limb lesions, body state, age and
reproductive failure. In most countries the annual rates of sow elimination range from 35% to 50% and according to different authors more than
50% of sows are elimitated between their third and fifth farrowing; whereas an elevated rate (14%) consists of young females with only one
farrowing (Martin Rillo,1988). These carcasses are commercially depreciated because they would only be destined for sausages production.
Nevertheless, it has been fequently observed that sow meat is destined for other products and the consumption of fresh pork. Thus, owing to
age and productive life, some of these animals would present carcass fit for other more valuable commercial uses (Basso et al.,2000a). Despite
the reduced number of research papers on the study of carcass and meat quality of multiparous sows, authors like Aziz et al.(1990 and 1993)
concluded that the carcass composition of said sows was more related to subcutaneous fat thickness than to their weight due to the existance of
Important variations in fatness. Therefore, it was determined that as subcutaneous fat rose, the intramuscular fat content of the loin increased
and water content in the muscle decreased. Furthermore, loin muscle became darker, redder and more yellow as carcass weight increased.

Objectives
Compare the principal carcass characteristics and pork quality of gilts market weight, with cull sows of different farrowings and ages.
Methods

Fifty two females were used, originated by crossing Landrace x Yorkshire chosen at random from commercial farm. Such females were
divided into four groups according to the number of farrowings when they were rejected. The groups included sows of even eight farrowings
(S1-2; $3-4; $5-6; S7-8); in addition, a fifth group consisting of gilts was included. After slaughter carcasses were weighed and the following
Measurements were made: total length; subcutaneous fat depth along the center line at the shoulder, at last rib level and on Gluteus medius muscle.
After 24 hours samples of Longissimus dorsi muscle (LD) were obtained starting from a transversal cut of the carcass at the point of the last rib;
With said samples the following measurements were carried out : pH, (Testo 230 with electrode of penetration and temperature compensator);
Colour (Minolta CR-300, L*, a*, b*), also determining C* value; Warner-Bratzler shear force using Instron 1011 apparatus on 3 cooked samples
(1 cm? diameter, 75°C, 50’) (ASPA, 1996); chemical analysis were determined by AOAC (1984). Samples of subcutaneous fat (inner and outer
layer) were obtained to determine composition in fatty acids extracted according to Folch et al. (1957) and analysed by gas chromatography
(Shimadzu GC-14B) of the respective methyl-esters on a capillary column (Ulbon HR-SS-10; 0,32 .D.x 50 mL) and using Helium as carrier gas.
For the variables analysis GLM procedure of SAS (1998) was used and mean values were compared using Tuckey test (5%).

Results and discussion

The relation between age and the number of farrowings becomes evident since sows are cast off the moment their productivity
diminishes.An increase in carcass weight of sows with the number of farrowings has been observed estabilizing as from their third farrowing
and decreasing later on (Table 1). The increase in carcass length with weight was reported in many papers, such increase being lower in pigs
With heavy weight (Prandini et al., 1996); in this experience said results were verified for sows with more than three farrowings. Although pigs
With heavy weight present greater carcass fatness, in this test no differences between gilts and cull sows were found due to the use of body
Teserves through the successive lactation of sows. The pH, in LD did not show any significant differences, in concurrence with other authors
that analized this measurement in carcass of different weight (Garcia Macias et al., 1996) and between gilts and once bred gilts (Ellis et al.,
‘1 996; Basso et al., 2002). However, Zbinden et al. (1995) reported higher pHu values for once bred gilts, a similar tendency has been observed
1N this paper. Results for L* value in the meat of gilts and sows with few farrowings confirm Basso et al. (2002) report, as no differences have

cen found; whereas in older sows a greater darkness is observed concurring with Aziz et al.(1993). Also, greater redness in the meat (a*) of
Multiparous sows was verified in relation to a higher concentration of myoglobine in the muscle as the age of animals increased, corroborating
What Aziz ¢ al.(1993) and Ellis et al.(1996) mentioned, whereas the yellow index (b*) did not show any significant differences as those authors
had Teported. A higher C* value in sows indicates that the meat corresponding to said animals presents higher light saturation. No differences
' pork tenderness for the different treatments were found as reported by Stewart et al. (1995) for once bred gilts. The LD intramuscular fat
Content wag higher for sows with more than two farrrowings (p< 0,05), whereas no differences between gilts and young sows were observed as
'®ported by Basso et al. (2002). No differences in dry matter and LD protein among sows were determined, confirming Wajda and Daszkiewicz
(1998) reports. Fatty acids composition of subcutaneous fat is shown in Table 2 where differences (p<0,05) for acids C14:0, C17:0 and C18:0

Ctween gilts and sows are observed. Furthemore, no significant differences neither in SFA and UFA rates nor in the relation SFA/UFA were
fouf]d- The higher C18:2 content in the fat of multiparous sows may be due to dietary contributions and the level of nutritional restrictions
IU"lng the successive reproductive cycles (Basso et al. 2000b). An increase in slaughter weight did not determine a rise in C18:0 and C18:1
Ci‘:il:cls reported t'qr pigs by Wg()d et al.'('1989) :mfl QLlrcizl Macias L’{ al. (1996). There were no differences in UFA content, however, in some

5¢s C18:2 and UFA rates considered critical for fat firmness were higher.

COnclusions

. This study demonstrates that both the low carcass fatness and the optimun intramuscular fat content may let pork be destined for the
th king of quality cured products; restrictions to fresh pork comsumption have not been observed. In order to avoid an industrial depreciation
a 1 = A - s 5 . P Fati A
t d“mdgcs the producer, some of the parameters determined in this work could be considered to assess each animal’s marketing correctly.

R"'fﬁ‘l‘ences

~AOAC. 1984. Official Methods of Analysis. 14th Ed. A.O.A.C. Publ., Washington DC, USA.

PA, 1996, Associaz. Scient. di Productione Animale. Metodiche per la determinatione delle caratteristiche qualitative della carne. Italia.

73



mailto:lbasso@agro.uba.ar

ICoMST 2003

49" International Congress of Meat Science and Technology e 2 Brazilian Congress of Meat Science and Technology

- Aziz N.N., Allan J.W,, Ball R.O. 1990. Relationships between carcass weights, backfat and loin muscle depth in cull sows. Can. J. Anim. Sci. 70:1141-1145.
- Aziz N.N,, Ball R.O., Rae W.A., Haworth C.R. 1993. Chemical composition and quality of meat from culled sows. Proc. 39th ICoMST.

- Basso L.R., Cossu M.E., Delfino S.F. 2000a. Carcass characteristics of once bred gilts and nulliparous for pork production. Proc. 46th ICOMST, Argentina,
354-355.

- Basso L.R., Cossu M.E., Trinchero G., Delfino S.F. 2000b. Subcutaneous fat quality of once bred gilts and nulliparous subjected to restricted feeding. Proc.
46th ICoMST, Argentina, 196-197.

- Basso L.R., Cossu M.E., Giorgini D., Ehara I. 2002. Calidad de carne de nuliparas y cerdas primiparas destinadas a la produccién de carne. Revista Argentina
de Produccién Animal, 22(Sup.1): 404.

- Ellis M., Fowler V.R., Franklin M.E,, Wood J.D., Varley M.A. 1996. The influence of feeding regimen and lactation length on growth, carcass characteristics
and meat quality of once-bred gilts. Anim. Sci. 62(3): 561-571.

- Folch J., Lees M., Staniey O.H. 1957. A simple method for the isolation and purification of total lipides from animal tissues. J. Biology Chemistry, 226: 497-509.

- Garcia Macfas J.A., Gispert M., Oliver M.A., Diestre A., Alonso P., Muiioz Luna A., Siggens K.Y, Curthbert-Heavens D. 1996. The effects of cross, slaughter
weight and halothane genotype on leanness and meat and fat quality in pig carcasses. Anim. Sci., 63: 487-496.

- Martin Rillo, S. 1998. Mejora de la prolificidad mediante técnicas de manejo y gestién de la piara reproductora. Anaporc, 177: 74-89.

- Prandini A., Morlacchini M., Moschini M., Piva A., Fiorentini L., Piva G. 1996. Performances de crissance et composition corporelle du porc lourd italien entre
80 et 160 kg de poids vif. Annales de Zootechnie, 45:75-87.

- SAS. 1998. SAS Users Guide: Statistics. SAS Institute Inc., Cary, NC (USA).

- Stewart A.H., Edwards S.A., Fowler V.R. 1995. The effects of nutrition on reproductive performance, lactation and carcass quality of once bred gilts. Brit. Soc.
Anim. Sci., Winter Meeting 1995. Paper 178.

- Wajda S., Daszkiewicz T. 1998. The relationship between carcass weight, carcass quality and meat quality in finished pigs and sows. Prace i Materialy
Zootechniczne, Zeszyt Specjalny, N° 8: 121-129.

- Wood J.D., Enser M., Whittington EM., Moncrieff C.B., Kempster A.J. 1989. Backfat composition in pigs: Diferences between fat thickness groups and sexes.
Livest. Prod. Sci., 22: 351-362.

- Zbinden P., Hofer A., Kunzi N. 1995. Fleischqualitit abgesiugter Erstlingssauen. Agrarforschung 2 (11-12): 535-538.

Table 1: Least-squares means and residual standard deviation (RSD) of carcass mesurements and meat quality (M. Longissimus dorsi) in gilts and cull sows with
different farrowing. Different letters indicate significant differences (p<0,05).

Cull sows and farrowing

Gilts RSD
C1-2 C3-4 C5-6 C7-8

Number of animals 14 14 12 12 14 -
Age at slaughter (days) 189 e 447d 784 ¢ 1113b 1265 a 99
Hot carcass weight (kg) 81,17 ¢ 138,67 b 191,71 a 186,10 a 175,00 a 2151
Carcass length (cm) 80,58 ¢ 98,22b 107,86 ab 111,10 a 107,67 ab 6,81
Fat thickness shoulder (mm) 30,58 32,89 32,57 28,00 30,67 9,90
Fat thickness last rib (mm) 19,58 19,33 19,43 15,80 19,50 7,42
Fat thickness Gluteus medius (mm) 16,17 14,67 18,86 17,60 16,67 791
pH, 3:53 5,68 51 5,76 5,80 0,19
L* (Lightness) 5295a 48,73 ab 46,65 ab 46,03 b 45,05b 4,72
a* (Redness) 8,03b 13,28 a 16,28 a 16,28 a 16,33 a 2,56
b* (Yellowness) 571 4,44 3,68 3,25 4,06 1,85
Chroma C * 9.89b 1430 a 16,72 a 16,63 a 16,86 a 2,69

Shear force (kgf) 7,30 8,22 9,16 8,74 7,65 223
Intramuscular fat (%) 1,21 b 2,51 ab 3,88a 385a 2,96 a 1,43
Dry matter (%) -- 27,48 27,63 26,47 27,47 2,40
Protein (%) -- 22,85 22,63 21,74 23,68 1,52

Table 2: Least-squares means and residual standard deviation (RSD) of fatty acid composition (%) of subcutaneous fat (inner+outer layer) in gilts and cull sows
with different farrowing. Different letters indicate significant differences (p<0,05).

Cull sows and farrowing

kol C12 c34 5.6 C7-8 i

Miristic C14:0 298 a 1,89 b 1,L19b 1,25b 1,28 b 0,59
Palmitic C16:0 26,38 a 25,32 ab 22,30b 23,42 ab 23,45 ab 2,16
Palmitoleic C16:1 2,28 2,11 2,11 2,13 2,24 0,37
Heptadecanoic C17:0 0,71a 0,49 b 031b 031b 031b 0,12
Stearic C18:0 9,51 10,59 11,61 12,48 11,67 2,32
Oleic C18:1 4431 42,87 4391 42,01 43,51 3,99
Linoleic C18:2 12,18 b 15,18 a 16,56 a 16,39 a 1581 a 1,89
Linolenic C18:3 0,83 0,72 0,71 0,67 0,57 0,19
SFA 40,22 38,73 35,89 37,96 37,03 8,77

UFA 59,77 61,40 64,45 62,39 63,15 3,78
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