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Protein quality and content of nitrite, nitrate and metals in commercial samples of organic and conventional cold meats.
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Abstract 

Twenty-six organic and conventional samples of cold meats were analysed and compared with respect to: meat protein quality, nitrite, nitrate and metal content to verify if organic products have any health advantage that may be attractive to consumers.

Proteins quality was assessed by sodium dodecyl sulphate-polyacrilamide gel electrophoresis (SDS-PAGE) and two-dimensional electrophoresis (2D EF). Nitrite and nitrate content were measured by the Griess reaction.  Metals were detected by atomic absorption spectroscopy. 

Electrophoretic data show differences in the quality of water-soluble proteins in uncooked products, in contrast to thermal treatment results, which revealed no differences between the organic and conventional products, although it is difficult to interpret these data.

Metal analyses show significantly higher levels of Fe, Zn, Ca, Se, and Cu in organic meat.

There was no significant difference detected in nitrite content, while nitrate was lower in organic compared to conventional salami. These results suggest that cooked organic meat products do not have any nutritional advantage over conventional ones, and that only seasoned products preserve the original quality of organic meat. 

Introduction 

In recent years both consumer demand and the scientific work carried out on organic meat products have increased. However, most studies have been conducted on fat profile (Hansen et al., 2006) of raw meat or on the effect on growth performance (Millet et al., 2005), with little attention paid to the protein quality of cold meats. Yet we know that the content of metals (Jemeljanovs et al., 2004), nitrite and nitrate (The EFSA Journal, 2003) are important with respect to food safety. Consumers are thought to be attracted to organic meat by the perception of a superior nutritional profile in comparison with conventional food. This work is the beginning of a project to investigate the composition of cold meats such as salami and cooked and seasoned ham, and to identify differences that could justify the consumers’ ideological motivation to choose organic over conventional products. 

Materials and methods 

Twenty-six samples of organic and conventional meat products were purchased on the local market or obtained from Italian producers. The comparison was made among six salamis, three dry cured hams, and four cooked hams for each class (organic and conventional), choosing products as similar as possible regarding formulation and processing technology. Three replications were made for metals, nitrite, and nitrate analysis, while each electrophoretic sample was performed twice. 

Edible parts of the meat samples were ground and proteins were extracted for SDS-PAGE and 2D EF analysis. Water-soluble proteins were extracted in phosphate buffer (pH 7.4) at low ionic strength, while myofibrillar proteins were extracted by a high ionic strength solution (KI 0.75M).  The electrophoretic run was performed on ExcelGel 8-18 (GE Healthcare).

Two-dimensional EF protein samples were taken by extraction with urea and nonionic detergent solutions. Immobiline strips (pH 6-11 NL and 4-7) were used to carry out the first dimension. 

Gels were stained with Coomassie Blue Brilliant. Electrophoresis patterns were evaluated with Quantity one and PD Quest software (BioRad). 

Metal analyses were performed by atomic absorption spectroscopy (Al, As, Ba, Ca, Cd, Cr, Cu, Fe, Hg, Li, Mn, Ni, Pb, Se, Zn).

Nitrite and nitrate were detected by cadmium reduction-Griess reaction.

Statistical analysis: independent t-tests were performed with the SPSS 10.0 software package, comparing two classes (conventional and organic) for each meat product.

Results 

 The electrophoretic pattern of organic seasoned products shows more peaks, although they are often weaker than in conventional products. In Figure 1, the main peaks of water-soluble proteins detected in SDS-PAGE of salami are shown. No difference was detected in the salt-soluble protein fraction.
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Fig. 1: Main peaks of water-soluble protein of salami identified by SDS-PAGE (average value).

The 2D electrophoresis pattern presents more and stronger spots in the region of enzymatic proteins (pI 6-9) in organic meat samples. In contrast, the structural components (actin, light chain of myosin and tropomyosin) do not differ much (data not shown).

The samples obtained from cooked products reveal no significant differences.

Metal analysis data are illustrated in Table 1. Table 2 reports the nitrite and nitrate content per 100 g of edible portion.

Tab. 1: Metal content expressed as mg per 100 g of edible portion. 

	
	
	Ca
	Cu
	Fe
	Se
	Zn

	Cooked ham
	Conventional
	7.3 a
	0.05 a
	0.5 a
	0.03 a
	1.6a 

	
	Organic
	6.2 a
	0.05 a
	0.6 a
	0.02 a
	2.1b 

	dry ham
	Conventional
	10.8  a
	0.2 a
	1.5 a
	0.03 a
	3.2a 

	
	Organic
	12.1 b
	0.1 a
	1.8 b
	0.04 a
	3.2a 

	salami
	Conventional
	2.9 a
	0.03 a
	0.3 a
	0.03 a
	2.9a 

	
	Organic
	5.0 b
	0.06 b
	0.8 b
	0.04 b
	4.1b 


a,bMeans in a column of the same product without a common superscript differ significantly (P< .05)

Tab. 2: Nitrite and nitrate content expressed as mg per 100 g of edible portion. 

	
	
	nitrite
	nitrate

	Cooked ham
	Conventional
	2.0 a
	3.0 a

	
	Organic
	1.6 a
	2.3 a

	dry cured ham
	Conventional
	0.05 a
	0.2 a

	
	Organic
	0.03 a
	0.1 a

	salami
	Conventional
	0.4 a
	5.2 a

	
	Organic
	0.3 a
	1.3 b


a,bMeans in a column of the same product without a common superscript  

differ significantly (P< .05)

Discussion 

In organic cold meats, the proteins seem to cover a wider range of molecular weights than in conventional ones. A large number of fragments are observed in SDS-PAGE of water-soluble extracts and especially in the enzymatic region of the 2D EF map. Heat treatment levels out the differences, so that the patterns of cooked meats are very similar between the two types. The presence of new fragments has been highlighted by Hajos et al. (1995), but their meaning is not clear. A strong enzymatic activity could explain the development of a great number of soluble protein fragments. Further research is needed to understand it.  

The content of nitrite and nitrate is similar between the two classes. A significant difference was detected in salami for the final value of nitrate. A small difference was found in nitrite content of cooked ham because residual nitrite is very low even in products where it was added.

A more important difference was detected in metal content. Fe, Ca, and Se were significantly higher in the organic meats only in uncooked products, but Zn was higher in cooked organic products also. The Cu content was higher in the organic salami. All other metals analysed did not show any difference between the classes.

The data reported in the literature about the metal content of conventional meat products are roughly similar to those found in our test (6).

Conclusions 
For seasoned cold meats, organic products showed a wider range of protein fragments, although these are difficult to translate into a positive marketing message. More interesting is the higher level of some beneficial trace elements in organic meat, probably the result of the pigs’ nutrition. Nitrate residue in meats was higher following its addition during processing, as in conventional salami, which is significantly higher than the organic salami. Generally, cooked cold meats showed little difference between conventional and organic products in the variables studied, since processing technology has a stronger impact on the final product than the origins of raw meat. 
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