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Effects of a feeding strategy to increase intramuscular fat content of pork under the conditions of organic farming
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Abstract

Eating quality of pork is to a high degree influenced by the intramuscular fat (IMF) content.  In previous studies under standardized conditions the feeding strategy was identified as a main source of variation for the IMF content in pork. In this study the effect of the implementation of a specific feeding strategy using a high portion of home-grown grain legumes on the IMF content of pork, was assessed under different conditions on German and Austrian farms. Results showed that IMF content ranged on a comparably high level of about 2.2 %. In contradiction to previous results under standardized conditions the factor feeding had no significant influence on the IMF. The feeding effect was overlapped by heterogeneous conditions on the different farms. IMF content showed greater variation between the farms than between groups within each farm. 

Introduction

The IMF content is the prominent criterion for eating quality of pork, well known for enhancing softness, tenderness and overall liking of pork (Affentranger et al. 1996, Fernandez et al. 1999). The authors consider an IMF content above 2-2.5 % as a minimum level to influence sensory properties. The non-consideration of this trait and the unidirectional selection for lean meat in conventional production resulted in IMF contents averaging clearly below the desirable IMF values. In general, pig producers try to approach maximum rates of lean tissue deposition and carcass values by means of providing diets enriched with limiting amino acids. Results of Sundrum et al. (2000), obtained under standardized conditions, showed that diets based on organic home-grown grain legumes with an unbalanced amino acid supply have the potential to produce pork with an high IMF (> 2.5%) content and a high meat yield without causing excessively fat pigs. The present study was conducted to assess whether the previous results can be transformed into farm practice.

Materials and methods

A total number of 12 organic pork producers in Germany and Austria were involved. In the fattening period two dietary treatments (control and experimental diet) were used simultaneously on each farm in separate pens with about 20 animals per pen. On each farm one replicate was conducted. The control diets represented the feeding strategy followed on the individual farm while the experimental diet was based on a high portion of home-grown grain legumes that supplied restricted amounts of 
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essential amino acids while at the same time increasing the supply with non-essential amino acids. In Germany the same experimental ration containing 47 % grain legumes (lupines and faba beans) was offered on all six farms. In Austria six farm-specific experimental rations, mixed by the respective farmers themselves with about 36 % grain legumes (peas and faba beans) were fed. Each mixture was analyzed by NIRS. The amino acid supply was separately determined by HPLC. 

In Germany the genotype used was a crossbreed (Du x Ha) x (DL x DE) while the  genotype on Austrian farms was a crossbreed Pi x (DL x DE). Recording of growth performance data started at the beginning of the finishing phase with about 70-80 kg and ended before slaughtering at about 120-130 kg live-weight. Carcass traits were assessed at the abattoir. Individual samples of Musculus longissimus dorsi (M.l.d.)  of 10 pigs per treatment were taken from between the 13th and 14th rib and frozen at -20 °C before NIRS analysis. 

Analysis of variance, estimation of least square means and standard errors were performed using the mixed procedure of the software package SAS 9.1.3 (SAS Institute 2004). Denominator degrees of freedom were approximated by the Kenward-Roger method. Residual were checked for normal (Gaussian) distribution and homogeneity of variance with residual plots by PROC UNIVARIATE and PROC GPLOT in SAS. The dependent variables were analysed by fitting a mixed model using farm, feed and sex as fixed factors: Farm*feed*round and farm*round were considered as random factors (Piepho et al. 2003). 

Results

The experimental diet in Germany was characterized by a wide ratio between Lysin: (Methionine + Cysteine). The control diets showed a great variation in their amino acid ratio, depending on the respective mixture of the farm, but were better balanced than the experimental diet. In Austria the control diets as well as the experimental diets showed a great variation in the considered ratio of amino acids, but the experimental diets in comparison to the control diets tended to have a wider ratio of Lysin: (Methionin + Cysteine).  

Performance and carcass traits of control and experimental groups on the examined organic farms in Germany are presented in Table 1. Daily live-weight gain was generally on a high level (above 800 g), but did not differ significantly between control and experimental group. Carcass traits such as lean meat content, fat and meat area showed no significant differences between both groups. IMF content tended to be higher for the experimental group (2.22 %) than for the control group (2.08 %).

Table 1: Mean values and standard deviation of performance and carcass traits  of control (CG) and experimental group (EG) on organic farms in Germany

	
	Daily weight gain (g)
	Lean meat content (%)
	Fat area (mm)
	Meat area (mm)
	Intramuscular fat (%)

	CG 
n = 113
	844 ± 154
	52.7 ± 4.1
	20.0 ± 4.6
	58.1 ± 5.0
	2.08 ± 0.56

	EG
n = 115
	823 ± 141
	52.6 ± 3.2
	19.7 ± 3.7
	56.3 ± 4.7
	2.22 ± 0.55


Performance data and carcass traits for the Austrian farms are presented in Table 2. Daily live-weight gain showed no significant difference between both groups. Lean meat content, fat and meat area were not significantly different between both groups. In Austria, the assessment and calculation of the lean meat content, fat and meat area was based on a different formula than in Germany, making the numbers for both countries being not directly comparable. Similar to the results obtained in Germany, IMF content of the experimental group tended to be higher (2.27 %) than for the control group (2.11 %).

Table 2: Mean values and standard deviation of performance and carcass traits of control (CG) and experimental group (EG) on organic farms in Austria

	
	Daily weight gain (g)
	Lean meat content (%)
	Fat area (mm)
	Meat area (mm)
	Intramuscular fat (%)

	CG 
n = 60
	794 ± 105
	56.9 ± 4.0
	14.9 ± 5.3
	76.9 ± 5.7
	2.11 ± 0.6

	EG
n = 69
	732 ± 114
	58.0 ± 3.4
	13.5 ± 4.6
	75.7 ± 5.7
	2.27 ± 0.47


Mean values of IMF content (%) of the different farms in Germany and Austria are shown in Table 3. In Germany and in Austria the factor feeding had no significant influence on the IMF. In Germany, the interaction farm*sex (p = 0,0341) showed the response of IMF on different farms depended on the sex. Especially on one farm (farm 5) castrated male animals showed a significant higher IMF content (2.13 %) than female animals (1.74 %). Mean IMF values showed a high variation between the different farms, with a minimum of 1.88 % (farm 3) and a maximum of 2.36 % (farm 4), respectively. 

For Austrian farms the factors farm (p = 0,0027) and sex (p = 0,0176) showed a significant influence on the IMF. Castrated male animals achieved a significantly higher IMF content (2.40 %) as compared to females (2.19 %). The IMF contents varied between the different farms from a minimum of 1.81 % (farm 3) to a maximum of 2.96 % (farm 6).

Table 3: Mean values and standard errors (se) of IMF content (%) on the different farms in Germany and Austria

	
	Germany
	Austria

	
	Mean
	se
	Mean
	se

	Farm 1
	2.25
	0.21
	2,29 b
	0,12

	Farm 2
	2.33
	0.21
	1,85 c
	0,11

	Farm 3
	1.88
	0.21
	1,81 c
	0,12

	Farm 4
	2.36
	0.20
	2,46 b
	0,11

	Farm 5
	1.94
	0.21
	2,40 b
	0,15

	Farm 6
	2.10
	0.28
	2,96 a
	0,14


LSD (5 %) = 0.75; n = 228                                 LSD (5 %) = 0.17; n = 129

Discussion and Conclusions

Contrary to the previous results obtained under standardized conditions (Sundrum et al. 2000), different feeding strategies caused no significant differences between control and experimental groups on the IMF content of pork under on-farm conditions. Animals of the experimental groups in Germany and Austria both tended to a higher IMF value without being statistically different from the control groups. The reasons for the discrepancy between the results obtained under standardized or on-farm conditions are multi-factorial. On the one hand the IMF content in the control groups was already on a high level which might be due to the usage of relatively high contents of grain legumes in the control rations. On the other hand the highest IMF values in the previous study (Sundrum and Aragon 2005) were obtained with the feeding strategy beginning in the starting period, while in the study presented here the use of the experimental diet was restricted to the finishing period. The interaction between feeding strategy and IMF was probably overlapped by farm specific factors. In contradiction to the standardized conditions the rations showed great variations and were not consistent in their compositions regarding e.g. crude protein. Feed consumption also varied substantially between both groups in each farm as well as between the different farms. Variations in daily weight gain within the groups resulted in different ages at slaughter which might have an additional effect on the IMF content. An advantage of the used experimental ration was the possibility to supply fattening pigs with a ration containing 100 % organic feed ingredients and thereby meet the future requirements of the EC-Regulation with respect to bought-in feedstuffs. Due to the great variation between individual carcasses it is concluded that there is a need for a direct assessment of IMF content of pork at the abattoir to fulfil the expectations of consumers with regard to a high eating quality of organic pork.  
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