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1. 21 CFR 133 Cheeses and Related Cheese Products
1.1. either requires cheeses to be produced from pasteurised milk or, if unpasteurised,  to have been matured for a minimum of 60 days at a minimum of 35oF (1.67oC).  
1.2. 133.109 brick cheese for manufacturing does not have to be pasteurised nor does it need curing.

2. Maturation/Ripening
2.1. The Specialist Cheesemakers’ Code of Practice (Specialist Cheesemakers’ Association 1997) Department of Health, UK, identifies maturing as a critical control point for unpasteurised cheeses. This time varies from 1 month in the case of soft mould ripened cheeses to up to 4 years for Parmesan type cheeses. Blue Cheshires and mild Cheddars would be aged for a year or longer (pg8).  
2.2. Annex D provides the recommended temperatures at which curing should take place.  These vary between 4 – 150C (39.2 – 590F).  With the exception of soft mould ripened cheeses these times and temperatures meet the requirements of 21CFR133.

3. EU Legislation
3.1. The relevant EU legislation is Regulation (EC) No 853/2004 laying down specific hygiene rules for the hygiene of foodstuffs. 
3.1.1. Scientific advice must underpin Community legislation
3.1.2. All dairy holdings must be registered with the competent authority
3.1.2.1. Raw Milk
3.1.2.1.1. Defined as milk that has not exceeded 400C (1040F)
3.1.2.1.2. Microbiological standards for raw milk destined for dairy products must be three times that of pasteurised milk
3.1.3. Animals providing the milk must be free from:
3.1.3.1. symptoms of infectious disease
3.1.3.2. Brucellosis and tuberculosis
3.1.3.3. Antibiotics, further no antibiotics prohibited in the EU or at levels exceeding those laid down for permissible antibiotics may be used on dairy animals.
3.1.3.4. Udder disease
3.1.4. Organoleptic and/or physico-chemical tests must be carried out prior to completing milking.  Failures to be notified and milk discarded
3.1.5. Cooled to 6 – 80C (42.8 – 46.40F)
3.1.6. Plate Count of <300,000/ml @30oC [860F] – a reduction from 100,000/ml for pasteurised dairy products
3.1.7. Somatic Cell Count of <400,000 ml
3.1.8. Bacteriological testing of ALL milk from farms must be carried out at the rate of 2 samples per month
3.1.9. Health marks identifying country and premises at which dairy product was produced must be carried on wrappings
3.1.10. Raw milk must carry words: “made with raw milk”.  This is similar to 21 CFR 101.17(g)[footnoteRef:1] [1:  Warning: this product has not been pasteurized and therefore may contain harmful bacteria that can cause serious illness in children and the elderly and persons with weakened immune systems.] 


4. Outbreaks of Illness Associated with Pasteurised Milk.
4.1. Between 1973 – 2005, CDC reported that of 134 milkborne disease outbreaks, 35% were due to pasteurised milk products (Comparing the Food Safety Record of Pasteurized and Raw Milk Products. (Figure 1) Foodsafetynews.com/2010/05/queso-fresco-cheese-with-a-reputation.
4.2.  A further 12 (9%) were due to Queso fresco: a high moisture and pH cheese with no starter culture.  There is a history of “bathtub cheeses” of illegally made, illegally distributed cheeses associated with queso fresco.  A very different situation from highly regulated European cheeses.
4.3. The Real Raw Milk Facts working group, using CDC figures 1998 – 2010 (realrawmilkfacts.com), reported 31 outbreaks associated with milk and cheese sold as pasteurised.  
· Of these, 68% (21 outbreaks) were attributed to cheeses made pasteurised milk.
· This was a similar number (28) of cheese made from unpasteurised milk in the same period.  Of these 21 (75%) were either home made or Queso fresco.

5. Microbiological Quality of Milk
5.1. The Greater Manchester Food Liaison Group, in 2005[endnoteRef:1],  found that of 48 milk samples meeting the definition of pasteurised[footnoteRef:2]  23 (48%) had detectable quantities of ALP[footnoteRef:3] that were either unsatisfactory (>500 mU/L) or “of concern” (100 – 500 mU/L). [1:  Greater Manchester Food Lisaison Group, Lancashire Food Officer Group, FEMS-NW Preston (UK) Co-Ordinated Survey: Alkaline Phosphatase Levels in Pasteurised Cows’ Milk and Cream Produced in On-Farm Dairies Survey No 304007 March 2005. Watson A; Walker A; Allen G; Williamson K]  [2:  absence of Alkaline Phosphatase [ALP] and pasteurised to >71.70C  (161.060F)]  [3:  The relevant regulations permit 500mU/L by the Fluorophos method as being equivalent to the traditional negative Phosphatase test.  However, Flurophos is very sensitive and milk with levels above 100mU/L are deemed to be “of concern”] 

5.2. Anand et al[endnoteRef:2] discovered undetected raw milk contamination of pasteurised milk.  The suspect milk showed correct pasteurisation time and temperature but mechanical faults that could likely lead to incomplete pasteurisation of part of the milk were later identified – i.e. reliance on the traditional ALP test coupled with correct pasteurisation records led to a belief that the milk was correctly pasteurised. [2:  Partial Failure of Milk Pasteurisation as a Risk for the Transmission of Campylobacter from Cattle to Humans  in Clinical Infectious Disease Advance Access 2015. Fernandes Anand M, Balasegarama Sooria, Willis Caroline, Wimalarathna Helen M.L, Maiden Martin C. & McCarthy Noel D.] 


6. Microbiological Quality of Cheeses made from Pasteurised Milk
6.1. The Greater Manchester/Lancashire/PHLS Liaison Group (UK) in 1998[footnoteRef:4] found: [4:  Report of the Greater Manchester/Lancashire/PHLS (Public Health Laboratory Service – now the Health Protection Agency England/Wales & Scotland) Liaison Group Survey on the Microbiological Examination of Retail Cheeses Made from Pasteurised and Unpasteurised Cows’ Milk, Williamson K; Allen G; Bolton F J Survey Code 804018 31/10/1999.] 

· 15 pasteurised cheeses contained >20 - <104 E.coli  per gram;
·  1 contained Staphylococcus aureus at 102  - <103 per gram 
·  7 had Listeria monocytogenes detected in 20 g of product.
6.2. In 2005,  98% of 2,636 European cheeses made from pasteurised milk[footnoteRef:5] were of satisfactory/borderline quality.  A similar percentage of cheeses made from unpasteurised or thermised[footnoteRef:6] milk[footnoteRef:7] revealed in a similar study carried out the previous year. [5:  European Commission Co-ordinated Programme for the Official Control of Foodstuffs for 2005: Microbiological Examination of Cheeses made from Raw or Thermised Milk from Production Establishments and Retail Premises in the United Kingdom  CL Little, J Harris,  SK Sagoo, M Greenwood, V Mithani, K Grant, J McLauchlin and the Food, Water and Environmental Surveillance Network]  [6:  Thermised milk has received a sub-pasteurisation temperature of 57 – 680C (135 -1540F)]  [7:  European Commission Co-ordinated Programme for the Official Control of Foodstuffs for 2004: Microbiological Examination of Cheeses made from Raw or Thermised Milk from Production Establishments and Retail Premises in the United Kingdom  CL Little, J R Rhoades, SK Sagoo, M Greenwood, V Mithani, K Grant, J McLauchlin and the Food, Water and Environmental Surveillance Network

] 

6.2.1. Two percent of samples revealed Staphylococcus aureus  and/or E.coli >103 cfu/g
6.2.2. Listeria spp were isolated in 2.5% of cases – one sample had >20 cfu/g.

7. Microbiological Quality of Cheeses made from Unpasteurised Milk
7.1. In 2004, of 1,842 samples of cheeses made from raw or thermised milk, 98% were of satisfactory or borderline quality.
7.1.1. No samples were contaminated with Salmonella spp
7.1.2. Two percent were unsatisfactory due to high levels of Staphylococcus aureus (>104 ), Eschericia coli (>105 cfu/g); Listeria monocytogenes (>102 cfu/g) or presence of Campylobacter spp (one sample)
7.1.3. Factors tending towards unsatisfactory results in unpasteurised cheeses included lack of ripening; sampled from retail premises without a hazard analysis in system in place and rated as having little or no confidence in management and control systems or storing or displaying cheeses above 80C (460F)



