Phosphate and polyphosphate in meat products in Member States –

Information gathered from National Focal Points 

Request sent to Focal Points on 24 February 2010:  
Focal Point of the Croatian sent the following request:

Dear Focal Point Members,

Regarding topic mentioned below, would you be so kind and share with us experience from your countries.

Namely, the basic problem is that the EU regulations as well as Croatian Regulation on food additives, clearly established maximum level for added phosphates and polyphosphates expressed as P2O5, but analytical methods of determining only include total phosphorus expressed as P2O5. Depending on amount of natural phosphorus (from meat or other sources) the exact amount of added P2O5 cannot be determinate. Since added P2O5 is regulated and any over adding of P2O5 in meat products affects on increasing the ADI for phosphorus or phosphates, it is necessary to establish the analytical method which will exactly differentiate natural from added phosphorus. Otherwise, is necessary to assess the real risk and determine that meat products with high content of meat have higher natural phosphorus which affects the total P2O5. Therefore it is necessary to determine the minimal and declared amount of meat that, with optimal adding of phosphates and polyphosphates, inevitably raises the total amount of P2O5 above the maximum level (5000 mg/kg), which is regulated. In this way, high-quality products with high content of meat (and thus the natural phosphorus) could have increased total P2O5 over the maximum level.
Thank you for help

Best regards
Sandra Bašić B.Sc.
Expert associate
Croatian Food Agency
I. Gundulića 36b, 31000 Osijek
tel: +385(0)31 227 671
fax: +385(0)31 214 901
sbasic@hah.hr
efsa.focalpoint@hah.hr
www.hah.hr
Replies received from National Focal Points
	Country
	Reply

	Belgium
	It is difficult to control the maximum use levels of phosphates by analyzing levels in food. Another possibility is to control the addition of phosphates. When analyzing phosphorus levels in meat products, naturally present phosphorus should not be counted as added levels. The naturally present level can only be estimated from literature data. Levels above the estimated naturally present phosphorus are thought to be added amounts. Control is difficult in this way.

	Switzerland
	The Swiss food manual (www.slmb.bag.admin.ch) recommends a photometric method for the analysis of the total amount of phosphor in meat and meat products. Please find this method attached as pdf! 

Summary of the method: 

A Magnesium acetate dilution is mixed with the homogenized sample and ashed. The ash is dissolved into salpetric acid and heated in a water quench. An aliquot is then mixed with Ammoniummonovanadate and Ammoniumheptamolybdat, the resulting yellow color is then analyzed by using photometry. 

To evaluate whether the phosphor derives from the meat or from the use of additives, the P-number is used: 

P = % P2O5 * 100 / % total Protein

For meat from animal for slaughter P is normally not higher than 2.5. 

The influence of material rich in phospholipids or phosphoproteids (e.g. brain, liver) is determined by using the “SP” (acid-soluble phosphor number), for the calculation of this number only the amount of phosphor soluble in Perchloric acid (10%) is considered. Normally the SP for meat and meat products processed without using phosphor containing additives is not higher than 2.1. 

If  P or SP are higher than expected, further investigations are necessary. 

Literature (in German...): 

· Method about the determination of the total amount of phosphor in meat and meat products (see also attachement): Amtliche Sammlung von Untersuchungsverfahren nach § 35 LMBG: Bestimmung des Gesamtphosphorgehaltes in Fleisch und Fleischerzeugnissen, Methode L 06.00-9 (Sept. 1980). Beuth Verlag GmbH, Berlin/ Köln

· Method to determine the acid soluble phosphor in meat and meat products: Bestimmung des säurelöslichen Phosphorgehaltes in Fleisch und Fleischerzeugnissen, Methode L 06.00-10 (Dez. 1992). Beuth Verlag GmbH, Berlin/ Köln

· Information about the use of phosphor containing additives: Gerhardt U.: Zusatzstoffe und Zutaten, H. Hohlzmann, Bad Wörishofen (1979), S. 44 ff..
(Annex 1) 

	United Kingdom
	Research report (Annex 2)

	Italy
	Chemical lab in Teramo confirmed that in this moment this is a problem, because no standardised and reliable method is available to assess the quantity of added phosphates and polyphosphates, differentiating from the natural.
Italian Public Research Institute set up new methodologies for the evaluation and the determination of different forms of inorganic phosphates in detergent formulates and waste waters. These methods are based on Ionic chromatography. I enclose at this mail a pdf file of one paper they published on this issue. We believe that with some minor modifications this technique could be transferred for the analytical evaluation of meat products. (Annex 3)


	Slovak Republic
	In the Slovak Republic the laboratories make determination of phosphorus by photometric method according to ISO 13730 as the total content of phosphate (expressed as P2O5), but that means this method is unable to precisely express the exact value of natural and added phosphorus. The natural phosphorus content in the meat products can be calculated according to content of proteins by conversion factor.

Meat as a basic raw material for meat products contains naturally high content of phosphorus, which according to the quality and type of livestock, is ranged from 2 500 - 4 800 mg.kg-1, in poultry meat and guts are its values higher (5 000 - 6 000 mg.kg-1). Based on these data, it can be assumed that if phosphates are added into the product although only unavoidable, it is not always possible to observe the limit set 5 000 mg.kg-1 (expressed as P2O5). 

The staff of laboratory in Dolny Kubin spent 3 months by the analysis of phosphates in meat products using ion chromatography. Unfortunately, various forms of phosphorus, e.g. as anions PO4, P2O7, P3O10, are added into the meat products. It was found that the anions of P2O7 and P3O10 have completely converted into PO4 after one day. Seeing that the meat naturally contains PO4 whereby this natural content of PO4 strongly varies and added phosphorus is converted into PO4, so it is not possible to determine added phosphorus in meat products but only its total amount.



	France
	Our risk assessor specialized in this field (food additives) just added that polyphosphates are duly authorized food additives (E452) which can also be used in fresh or frozen fish as a texturing agent. As regards their toxicity, it generally remains weak (risk assessments conclusions are a TDI of 70 mg/kg bw/day).

	Czech Republic
	It is possible to determinate real content of added phosphates and polyphosphates in meat products. The method is following:

If the presence of phosphates is detected, total phosphorus and natural phosphorus content is quantified. 

Natural content of phosphorus = % of proteins * 0,0106 (empirical value expressing relation between content of natural phosphorus and proteins)

Polyphosphates = total phosphorus – natural phosphorus. The result is re-calculated to P2O5.

	Finland
	The same problem is quite usual also for many other food additives than phosphates. For example some berries contain benzoic acid and it is also added as preservative in jams. The permitted maximum levels in food additive directives mean added amounts, which are the only levels that may be controlled by the manufacturer. Analytically it is impossible to separate the added and natural compound. The only way is to try found out which are the natural levels in raw materials and subtract this from the analytical total amount in order to get the added amount. This is very complicated but there is no easier way to do it.



	Germany
	The assessment of exogenous phosphate in meat products is usually done using the so-called "P-value" which sets the total phosphate and the raw protein content in relation. In addition the determination of poly-phosphates was described to be indicative for the misuse of phosphates. However these approaches concern at first hand products claiming to be free of phospahte addition. If phosphate was used, and possibly labelled correctly, the proportion of endogenous and exogenous phosphate in such a meat product cannot be assessed according to our knowledge by analytical means including stable isotope ratio analysis.

In the official collection of test procedures according to § 64 LFGB (Lebensmittel- und Futtermittelgesetzbuch) three methods dealing with the determination of phosphor in meat and meat products are described:

- total phosphorous content  (Method L 06.00 9 (2008))

- acid-soluble  phosphorous content (Method L 06.00 10 (1992))
- condensed phosphates (Method L 06.00 15 (1982))

The official collection of test procedures according to § 64 LFGB can be found under the following link (fee required):

http://www.methodensammlung-bvl.de/cn/bGV2ZWw9dHBsLWhvbWU*.html 

A scientific poster presented at the 2nd Annual Conference of Institutes of LAVES (regional authorities for consumer protection and food safety in Lower Saxony) dealing with the official collection of test procedures to determine inorganic phosphate species in fish is available under the following link:

http://cdl.niedersachsen.de/blob/images/C56142895_L20.pdf 



