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Abstract

The microbiological safety and quality of food may be affected by the hygienic conditions of the handling and processing houses. Walls and work surfaces, equipment and tools used during extracting and handling could be a source of microbial contamination of honey, despite its antibacterial properties. Accordingly, a microbiological monitoring was performed to verify the hygienic conditions of some honey houses, particularly after cleaning and sanitation measures have been applied according to HACCP system. Fourteen honey houses were considered in the present survey. Samples were collected during honey extracting and handling using the swab technique. The aerobic plate count and, occasionally Enterobacteriaceae, sulphate-reducting Clostridia and fungi, were the indicator for the assessment of microbiological contamination of houses and equipment. Aerobic plate count was <5 ufc/cm2 in the 60% and 74% of the samples taken from the uncapping knife and the centrifuge, respectively. A higher microbial contamination was recorded in the uncapper. In fact, approximately 25% of the samples showed an aerobic plate count >30 ufc/cm2 and a mean count of Enterobacteriaceae of 0.7 ufc/cm2. The worst hygienic condition was registered in the tanks, particularly those not in use (>30 ufc/cm2). Furthermore, 67% of the samples taken from the taps of the tanks showed an aerobic plate count ranging from 10 to 30 cfu/cm2. The Enterobacteriaceae count was the highest in tanks and taps as well. The distribution of yeasts and moulds was similar on the monitored surfaces and always <1 ufc/cm2. Although this microbiological monitoring was preliminary and limited to few honey houses, the results obtained are interesting. In fact, it was demonstrated that honey extracting and storing steps could be a source of microbial contamination. As a consequence, appropriate cleaning and sanitation procedures must be applied to avoid unwanted contamination.

Introduction

The growth and survival of microrganisms in honey is very difficult due to its physico-chemical characteristics. Bacteria and fungi are the main microrganisms present in honey, but its microbiological parameters have not been established by the competent authorities; simply the fermented honey ought to be used only in the industrial processing.

The source of microbial contamination may be different: the raw materials (nectar, honeydew, pollen) harvested by the bees and the hive inner environment. The beekeepers may also be responsible for honey contamination either supplying contaminated feed to the bees or processing honey in not hygienically suitable houses. In fact, the microbiological safety and quality of food may be affected by the hygienic conditions of the handling and processing houses. Walls and work surfaces, equipment and tools used during extracting and handling could be a source of microbial contamination of honey, despite its antibacterial properties. An improvement of the microbial safety and quality is guaranteed by the application of GMP and HACCP system, which stress the importance of cleaning and sanitation measures.

Accordingly, a microbiological monitoring was performed to verify the hygienic conditions of some honey houses.

Materials and methods

Fourteen honey houses were considered in the present survey. The houses were composed of one room and sometimes of two. In the latter case, one was dedicated to the honey extracting and centrifugation phases and the other for the filtration and packaging operations (Figure 1).
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Figure 1. Honey house.

The surfaces sampled were: uncapper, centrifuge, uncapping knife, tanks and tanks taps. Furthermore to verify the accuracy of cleaning and sanitation procedures, the wall tiles of the honey houses near the uncapper were sampled. Samples were collected during honey extracting and handling using the swab technique. A sterilized paper mask (10 x 10 cm) was used to carried out the sampling an 100 cm2 area. In particular, the sampling of tools and impervious surfaces was performed on different portions in order to obtain the same total area. The swab was then immersed into the buffered peptone water and the vials delivered to the laboratory for the analysis within 24 hrs. The aerobic plate count, Enterobacteriaceae, sulphate-reducting clostridia and fungi, were the indicator for the assessment of microbiological contamination of houses and equipment. Before plating, the vials were vigorously shook to disseminate the microrganisms cells from the swab into the solution and serial dilutions of each samples were prepared. The plating methods applied were as follows:

aerobic plate count: by pouring into Plate Count Agar (PCA) (30°C/48 hrs),

Enterobacteriaceae: by pouring into Violet Red Bile Lactose Agar (VRBLA) (37°C/48hrs),

sulphate-reducting Clostridia: by pouring into SPS Agar (Sulfite Polymyxin Sulfadiazine Agar) after hot treatment to destroy the vegetative forms, 30°C/3-7 days,

fungi: by spreading on Chloramphenicol Rose Bengala (30 °C/72 hrs).

The results were expressed as cfu/cm2 and divided into four frequency classes: 0-5, 6-10, 11-30, >30 cfu/cm2.

Results

The results of the aerobic plate count are reported in table 1 as mean, minimum and maximum value. Concerning the honey extracting step, the same level of contamination was registered on the centrifuge and the uncapping knife. In fact, the aerobic plate count values were <5 ufc/cm2 in 60% (Figure 2) and 74% (Figure 3) of the samples taken from the uncapping knife and the centrifuge, respectively. A higher microbial contamination was recorded in the uncapper. In fact, approximately 25% of the samples showed an aerobic plate count >30 ufc/cm2 and an Enterobacteriaceae mean count of 0.7 cfu/cm2.

Table 1. The aerobic plate count results were reported as mean, minimum and maximum value.

Sampled surface
mean
min
max

Uncapper
41,15
2,32
177,00

Uncapping knife
7,68
0,25
25,60

Centrifuge
4,65
0,35
25,00

Thank
12,22
0,00
268,80

Thank tap
58,35
5,53
310,00

Wall tiles
1,12
0,18
3,51
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Figure 2. Uncapper: aerobic plate count
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Figure 3. Centrifuge: aerobic plate count

The worst hygienic condition was registered in the tanks, particularly those not in use (>30 ufc/cm2) (Figure 4). Furthermore, 67% of the samples taken from the tanks taps showed an aerobic plate count ranging from 10 to 30 cfu/cm2 (Figure 5). In only one honey house, the hygienic condition of the tanks was insufficient with an aerobic plate count >3,000 cfu/cm2 and of 25 cfu/cm2 for the Enterobacteriaceae.
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Figure 4. Tanks: aerobic plate count
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Figure 5. Taps of the tanks: aerobic plate count

The Enterobacteriaceae count was the highest in tanks and taps. The sulphate-reducting clostridia were detected only in these equipment. The distribution of yeasts and moulds was similar on the monitored surfaces and always <1 ufc/cm2.

The microbial contamination of the honey houses wall was <5 cfu/cm2 in the 47% of the samples and >30 cfu/cm2 in only two cases.

Discussion

The literature on surface microbial contamination in the food processing environment reports mainly data on slaughterhouses and dairies. In particular, the microbiological monitoring is performed after the cleaning and sanitation procedures have been applied to verify their accuracy. The Decision of the European Commission 2001/471/EC came recently into force in Italy with regard to the slaughterhouse hygienic conditions. This decision established the aerobic plate count and the Enterobacteriaceae limit values after the cleaning and disinfection of the premises as well as the sampling frequency and method.

Usually, the APHA (American Public Health Association, 2001) indications are considered as reference: an aerobic plate count of 2 cfu/cm2 on the cleaned and disinfected surfaces and not more than few colonies on the tools and impervious surfaces. In the case of dairy-farming, a microbial contamination >10 cfu/cm2 indicates an inaccuracy of the sanitation practises (Ottaviani, 1991).

However, we would like to underline that a food processing environment description should always accompany the analytical data. In fact, without this description, the interpretation of the results is very difficult and could draw to incorrect conclusions since each working environment has its own microbial level according to the processed food, the tools and equipment, and the required hygienic conditions.

Honey processing requires minimal intervention by the operator and the contacts with the working surfaces are limited. Furthermore, these surfaces are made of stainless steel and are smooth and easily washable. In addition, honey is characterised by antibacterial properties associated, in this step, to those of propolis (Persano Oddo et al., 1995), which make it resistant to microbial contamination. However, secondary contamination of honey should not be underestimated according to the preliminary results obtained in the present investigation. In honey processing the first and the last steps are the most at risk, i.e. uncapping and storing. In fact, during uncapping the highest exposure of honey to the external environment occurs. At this time honey comes also into contact with the hands of the operator, which are usually not protected by gloves. Thus, the uncapper as well as the tanks could really be a source of honey contamination. The finding of high microbial charges in equipment momentarily not in use demonstrates that adequate cleaning and disinfection procedures must be applied to avoid any contamination. This is particularly relevant for the taps of the tanks, which were the most contaminated equipment in the monitored honey houses.

Although this microbiological monitoring was preliminary and limited to few honey houses, the results obtained are interesting. In fact, it was demonstrated that honey extracting and storing steps could be a source of microbial contamination. As a consequence, appropriate cleaning and sanitation procedures must be applied to avoid any unwanted contamination.

References

American Public Health Association (2001) Compendium of Methods for the Microbiological Examination of Foods 4th Ed., F. Pouch Downes, K. Ito Eds
Baggio A., Celleghin P., Mutinelli F., Piro R., Prandin L. (1998) Manuale di corretta prassi igienica per la produzione del miele, FAI & U.N.A.API., Roma

Mosso C. (1998) Tecniche convenzionali di valutazione analitica dell’igiene ambientale in: Atti conferenza nazionale, I rischi microbiologici del 2000 nel settore alimentare, Bologna 7 maggio 1998

Ottaviani F. (1991) Contaminazione microbica di superficie nell’industria alimentare, Industrie Alimentari 30, 635-641

Persano Oddo L., Piana L., Sabatini A.G. (1995) Conoscere il miele - Guida all’analisi sensoriale, Edizioni Avenue Media, Bologna

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1

_1117657947.xls
Grafico3

		0-5

		6-10

		11-30

		>30



centrifuga

11

2

2

0



frequenza

		Superfici		delta del PO		n. 1		n. 2		n. 2/II (5 gg)		n. 3		n. 4		n. 5		n. 6		n. 7
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																																coltello disopercolatore		0.27																0.27

																																parete		1.6						0.1		0.2				0.35				0.56

																																rubinetti maturatori		0.2		1.1				0.45						0.7		0.15		0.52

																																		Coliformi totali: 3 sale smielatura; 14 prelievi

																																Superfici		delta del PO		n. 2		n. 9		n. 11						CBT: 15 sale smielatura; 103 prelievi

																																parete dispoerc		0						1.15		0.58

																																centrifuga		0								0.00

																																maturatore		0		8.525				0.9		3.14

																																maturatore		0								0.00

																																coltello disoperc		0								0.00

																																parete		0				7				3.50

																																rubinetti maturatori		0		26.45		19.516		1.35		11.83

				CBT		Coliformi		Miceti		Clostridi		CBT		CBT II		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi

		Sale smielatura		delta del PO								n. 2										n. 4								n. 6

		parete dispoerc		2.7		0		0.2		0		177		15.7								148.5				0.4				22.2

		centrifuga		0.55		0		0.4		0		0.425		0.35								0.775								1.15

		maturatore		0.325		0		0.35		0		268.8		13		8.525						0.15								3.925

		maturatore		> 300		0				0		/		/						0.77		0.775								8.9

		coltello disoperc		24.3		0		0.27		0		0.775		0.25								2.75								13.4

		parete		0.36		0		1.6		0		3.51		1.58								0.175								2.37				0.1

		rubinetti maturatori		24.7		0		0.2		0		> 300		16.4		26.45		1.1		0.1		20.35								29.5				0.45		0.05

				CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi

		Sale smielatura		n. 7								n. 8								n. 9								n. 11

		parete dispoerc		19.9								5.2								141.2								14.86

		centrifuga		8.4								2.5								9.716								14.25

		maturatore		3.2								0								4.05								5.075

		maturatore		0.85				0.2				0		0.25						1.175				0.17				5.716

		coltello disoperc		5								1.65								8.425								6.425

		parete		1.33				0.2				0.27								2.053		7		0.35				0.8916

		rubinetti maturatori		279								15								310		19.516		0.7		0.2		10.35				0.15

				CBT		coliformi

		1		2.7		0
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		23		2.5

		24		0

		25		0		0.25
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		27		0.27

		28		15
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		31		4.05
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		33		8.425
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Figura 6. Distribuzione di coliformi totali sulle superfici monitorate.
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														coltello disoperc		73.33		26.67
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														rubinetti maturatori		13.33		86.67

														Maturatore		85.64		14.36
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		parete dispoerc		4		2		5		4		15

		centrifuga		11		2		2		0		15

		maturatore		13		1		1		0		15

		maturatore		10		1		1		1		13

		coltello disoperc		9		2		4		0		15

		parete		7		2		4		2		15

		rubinetti maturatori		1		2		9		3		15

		maturatore		11.5		1		1		0.5
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		30000		4.4771212547				coli tot		delta del po		n. 2

		10000		4				maturatore		0		85.25

		8000		3.903089987				rubinetto		-		264.5

		6000		3.7781512504

		4000		3.6020599913

		2000		3.3010299957

		1000		3

		500		2.6989700043

		300		2.4771212547

		250		2.3979400087

		100		2

		50		1.6989700043

		10		1

				0-5		6-10		11-30		>30						< 10		>10

		parete dispoerc		12		0		3		0				parete dispoerc		15		0

		centrifuga		11		2		2		0				centrifuga		13		2

		maturatore		12		1		1		1				maturatore		13		2

		maturatore		9		2		1		1				maturatore		11		2

		coltello disoperc		9		2		4		0				coltello disoperc		11		4

		parete		7		2		4		2				parete		15		0

		rubinetti maturatori		0		2		10		3				rubinetti maturatori		2		13

				0-5		6-10		11-30		>30						< 10		> 10

		parete dispoerc		80		0		20		0				parete dispoerc		100		0

		centrifuga		73.33		13.33		13.33		0.00				centrifuga		86.67		13.33

		maturatore		80.00		6.67		6.67		6.67				maturatore		86.67		13.33

		maturatore		69.23		15.38		7.69		7.69				maturatore		84.62		15.38

		coltello disoperc		60.00		13.33		26.67		0.00				coltello disoperc		73.33		26.67

		parete		46.67		13.33		26.67		13.33				parete		100.00		0.00

		rubinetti maturatori		0.00		13.33		66.67		20.00				rubinetti maturatori		13.33		86.67

		Maturatore		74.62		11.03		7.18		7.18				Maturatore		85.64		14.36
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		Valori mediati per tutte le sale monitorate

		Superfici monitorate		media		min		max

		Banco disopercolatore		41.15		2.32		177.00

		Coltello disopercolatore		7.68		0.25		25.60

		Centrifuga		4.65		0.35		25.00

		Maturatore		12.22		0.00		268.80

		Rubinetti maturatori		58.35		5.53		310.00

		Piastrelle parete		1.12		0.18		3.51
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frequenza

		Superfici		delta del PO		n. 1		n. 2		n. 2/II (5 gg)		n. 3		n. 4		n. 5		n. 6		n. 7

		parete dispoerc		27		326		1770		157		218		1485		23.25		222		199

		centrifuga		5.5		250		4.25		3.5		9		7.75		19.5		11.5		84

		maturatore		3.25		5		2688		130		3		1.5		2.5		39.25		32

		maturatore		> 3000		139		/		/		1.5		7.75		0		89		8.5

		coltello disoperc		243		256		7.75		2.5		4.5		27.5		175		134		50

		parete		36		50		351		158		170		17.5		33		237		133

		rubinetti maturatori		247		302		> 3000		164		282		203.5		238		295		2790

		grassetto: altri parametri

		in corsivo: carica elevata a tutte le diluizioni

		NB: dati grezzi

		Sale smielatura		parete dispoerc		classi		frequenza		centrifuga		frequenza		maturatore		frequenza		maturatore		frequenza		coltello disoperc		frequenza		parete		frequenza		rubinetti maturatori		frequenza

		delta del PO		2.7		5		2		0.55		7		0.325		0		>300		1		24.3		0		3.6		0		24.7		0

		n. 1		32.6		10		0		25		0		0.5		3		13.9		1		25.6		1		4.9		0		30.2		0

		n. 2		177		30		4		0.425		7		268.8		2		/		2		0.775		3		35.1		1		> 300		0

		n. 2/II (5 gg)		15.7		>30		3		0.35		2		13		3		/		2		0.25		5		15.7		7		16.4		7

		n. 3		21.8						0.9		0		0.3		1		0.15		1		0.45		0		17.0		1		28.2		2

		n. 4		148.5						0.775				0.15				0.775				2.75				1.8				20.35

		n. 5		2.32						1.95				0.25				0				17.5				3.3				23.8

		n. 6		22.2						1.15				3.925				8.9				13.4				23.7				29.5

		n. 7		19.9						8.4				3.2				0.85				5				13.3				279

		n. 8		5.2						2.5				0				0				1.65				2.7				15

		n. 9		141.2						9.716				4.05				1.175				8.425				50.5				310

		n. 10		4.55						1.8				0.1				0.05				4.475				3.2				14.9

		n. 11		14.86						14.25				5.075				5.716				6.425				8.9				10.35

		n. 12		2.95						0.9				0				0.05				3.05				4.9				5.533

		n. 13		5.83						1.025				0.15				0.2				1.1				8.7				8.95

		media		41.15						4.65				19.99				25.52				7.68				13.2				58.35

		min		2						0				0				0				0				1.8				6

		max		177						25				269				14				26				50.5				310

		Calcolo dei dati: le medie di conteggio x 10 (volume in cui viene inserito il tampone)x il fattore di diluizione/ 100 (per avere l'espressione su cm2).

																		Coliformi totali																Clostridi: 4 sale smielatura; 10 prelievi

																										media								delta del PO		n. 2		n.6		n. 9

																banco disopercolatore		0		1.15						0.575		0.0345				banco disopercolatore		0								0

																centrifuga		0								0		0				centrifuga		0								0

																maturatore		0		8.525		0.9				3.1416666667		0.1885				maturatore		0		0.77						0.39

																coltello disopercolatore		0								0		0				coltello disopercolatore		0								0.00

																parete		0		7						3.5		0.21				parete		0								0.00

																rubinetti maturatori		0		26.45		19.516		1.35		11.829		0.70974				rubinetti maturatori		0		0.1		0.05		0.2		0.09

																																		Miceti: 8 sale; 17 prelievi

																																		delta del PO		n. 2		n. 4		n. 6		n. 7		n. 8		n. 9		n.  11

																																banco disopercolatore		0.2				0.4												0.30

																																centrifuga		0.4																0.40

																																maturatore		0.35								0.2		0.25		0.17				0.24

																																coltello disopercolatore		0.27																0.27

																																parete		1.6						0.1		0.2				0.35				0.56

																																rubinetti maturatori		0.2		1.1				0.45						0.7		0.15		0.52

																																		Coliformi totali: 3 sale smielatura; 14 prelievi

																																Superfici		delta del PO		n. 2		n. 9		n. 11						CBT: 15 sale smielatura; 103 prelievi

																																parete dispoerc		0						1.15		0.58

																																centrifuga		0								0.00

																																maturatore		0		8.525				0.9		3.14

																																maturatore		0								0.00

																																coltello disoperc		0								0.00

																																parete		0				7				3.50

																																rubinetti maturatori		0		26.45		19.516		1.35		11.83

				CBT		Coliformi		Miceti		Clostridi		CBT		CBT II		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi

		Sale smielatura		delta del PO								n. 2										n. 4								n. 6

		parete dispoerc		2.7		0		0.2		0		177		15.7								148.5				0.4				22.2

		centrifuga		0.55		0		0.4		0		0.425		0.35								0.775								1.15

		maturatore		0.325		0		0.35		0		268.8		13		8.525						0.15								3.925

		maturatore		> 300		0				0		/		/						0.77		0.775								8.9

		coltello disoperc		24.3		0		0.27		0		0.775		0.25								2.75								13.4

		parete		0.36		0		1.6		0		3.51		1.58								0.175								2.37				0.1

		rubinetti maturatori		24.7		0		0.2		0		> 300		16.4		26.45		1.1		0.1		20.35								29.5				0.45		0.05

				CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi

		Sale smielatura		n. 7								n. 8								n. 9								n. 11

		parete dispoerc		19.9								5.2								141.2								14.86

		centrifuga		8.4								2.5								9.716								14.25

		maturatore		3.2								0								4.05								5.075

		maturatore		0.85				0.2				0		0.25						1.175				0.17				5.716

		coltello disoperc		5								1.65								8.425								6.425

		parete		1.33				0.2				0.27								2.053		7		0.35				0.8916

		rubinetti maturatori		279								15								310		19.516		0.7		0.2		10.35				0.15
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Figura 6. Distribuzione di coliformi totali sulle superfici monitorate.
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		30000		4.4771212547				coli tot		delta del po		n. 2

		10000		4				maturatore		0		85.25

		8000		3.903089987				rubinetto		-		264.5

		6000		3.7781512504

		4000		3.6020599913

		2000		3.3010299957

		1000		3

		500		2.6989700043

		300		2.4771212547

		250		2.3979400087

		100		2

		50		1.6989700043

		10		1

				0-5		6-10		11-30		>30						< 10		>10

		parete dispoerc		12		0		3		0				parete dispoerc		15		0

		centrifuga		11		2		2		0				centrifuga		13		2

		maturatore		12		1		1		1				maturatore		13		2

		maturatore		9		2		1		1				maturatore		11		2

		coltello disoperc		9		2		4		0				coltello disoperc		11		4

		parete		7		2		4		2				parete		15		0

		rubinetti maturatori		0		2		10		3				rubinetti maturatori		2		13

				0-5		6-10		11-30		>30						< 10		> 10

		parete dispoerc		80		0		20		0				parete dispoerc		100		0

		centrifuga		73.33		13.33		13.33		0.00				centrifuga		86.67		13.33

		maturatore		80.00		6.67		6.67		6.67				maturatore		86.67		13.33

		maturatore		69.23		15.38		7.69		7.69				maturatore		84.62		15.38

		coltello disoperc		60.00		13.33		26.67		0.00				coltello disoperc		73.33		26.67

		parete		46.67		13.33		26.67		13.33				parete		100.00		0.00

		rubinetti maturatori		0.00		13.33		66.67		20.00				rubinetti maturatori		13.33		86.67

		Maturatore		74.62		11.03		7.18		7.18				Maturatore		85.64		14.36





		0

		0

		0

		0



parete dispoerc

Figura 2. Banco disopercolatore: carica batterica totale



		0

		0

		0

		0



centrifuga

Figura 3. Centrifuga: carica batterica totale



		0

		0

		0

		0



coltello disoperc

Figura 2. Coltello disopercolatore: carica batterica totale



		0

		0

		0

		0



parete

Figura 7. Parete: carica batterica totale



		0

		0

		0

		0



rubinetti maturatori

Figura 5. Rubinetto maturatore: carica batterica totale



		0

		0

		0

		0



Maturatore

Figura 4. Maturatore: carica batterica totale



		Valori mediati per tutte le sale monitorate

		Superfici monitorate		media		min		max

		Banco disopercolatore		41.15		2.32		177.00

		Coltello disopercolatore		7.68		0.25		25.60

		Centrifuga		4.65		0.35		25.00

		Maturatore		12.22		0.00		268.80

		Rubinetti maturatori		58.35		5.53		310.00

		Piastrelle parete		1.12		0.18		3.51
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Figura 6. Distribuzione di coliformi totali sulle superfici monitorate.
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frequenza

		Superfici		delta del PO		n. 1		n. 2		n. 2/II (5 gg)		n. 3		n. 4		n. 5		n. 6		n. 7

		parete dispoerc		27		326		1770		157		218		1485		23.25		222		199

		centrifuga		5.5		250		4.25		3.5		9		7.75		19.5		11.5		84

		maturatore		3.25		5		2688		130		3		1.5		2.5		39.25		32

		maturatore		> 3000		139		/		/		1.5		7.75		0		89		8.5

		coltello disoperc		243		256		7.75		2.5		4.5		27.5		175		134		50

		parete		36		50		351		158		170		17.5		33		237		133

		rubinetti maturatori		247		302		> 3000		164		282		203.5		238		295		2790

		grassetto: altri parametri

		in corsivo: carica elevata a tutte le diluizioni

		NB: dati grezzi

		Sale smielatura		parete dispoerc		classi		frequenza		centrifuga		frequenza		maturatore		frequenza		maturatore		frequenza		coltello disoperc		frequenza		parete		frequenza		rubinetti maturatori		frequenza

		delta del PO		2.7		5		2		0.55		7		0.325		0		>300		1		24.3		0		3.6		0		24.7		0

		n. 1		32.6		10		0		25		0		0.5		3		13.9		1		25.6		1		4.9		0		30.2		0

		n. 2		177		30		4		0.425		7		268.8		2		/		2		0.775		3		35.1		1		> 300		0

		n. 2/II (5 gg)		15.7		>30		3		0.35		2		13		3		/		2		0.25		5		15.7		7		16.4		7

		n. 3		21.8						0.9		0		0.3		1		0.15		1		0.45		0		17.0		1		28.2		2

		n. 4		148.5						0.775				0.15				0.775				2.75				1.8				20.35

		n. 5		2.32						1.95				0.25				0				17.5				3.3				23.8

		n. 6		22.2						1.15				3.925				8.9				13.4				23.7				29.5

		n. 7		19.9						8.4				3.2				0.85				5				13.3				279

		n. 8		5.2						2.5				0				0				1.65				2.7				15

		n. 9		141.2						9.716				4.05				1.175				8.425				50.5				310

		n. 10		4.55						1.8				0.1				0.05				4.475				3.2				14.9

		n. 11		14.86						14.25				5.075				5.716				6.425				8.9				10.35

		n. 12		2.95						0.9				0				0.05				3.05				4.9				5.533

		n. 13		5.83						1.025				0.15				0.2				1.1				8.7				8.95

		media		41.15						4.65				19.99				25.52				7.68				13.2				58.35

		min		2						0				0				0				0				1.8				6

		max		177						25				269				14				26				50.5				310

		Calcolo dei dati: le medie di conteggio x 10 (volume in cui viene inserito il tampone)x il fattore di diluizione/ 100 (per avere l'espressione su cm2).

																		Coliformi totali																Clostridi: 4 sale smielatura; 10 prelievi

																										media								delta del PO		n. 2		n.6		n. 9

																banco disopercolatore		0		1.15						0.575		0.0345				banco disopercolatore		0								0

																centrifuga		0								0		0				centrifuga		0								0

																maturatore		0		8.525		0.9				3.1416666667		0.1885				maturatore		0		0.77						0.39

																coltello disopercolatore		0								0		0				coltello disopercolatore		0								0.00

																parete		0		7						3.5		0.21				parete		0								0.00

																rubinetti maturatori		0		26.45		19.516		1.35		11.829		0.70974				rubinetti maturatori		0		0.1		0.05		0.2		0.09

																																		Miceti: 8 sale; 17 prelievi

																																		delta del PO		n. 2		n. 4		n. 6		n. 7		n. 8		n. 9		n.  11

																																banco disopercolatore		0.2				0.4												0.30

																																centrifuga		0.4																0.40

																																maturatore		0.35								0.2		0.25		0.17				0.24

																																coltello disopercolatore		0.27																0.27

																																parete		1.6						0.1		0.2				0.35				0.56

																																rubinetti maturatori		0.2		1.1				0.45						0.7		0.15		0.52

																																		Coliformi totali: 3 sale smielatura; 14 prelievi

																																Superfici		delta del PO		n. 2		n. 9		n. 11						CBT: 15 sale smielatura; 103 prelievi

																																parete dispoerc		0						1.15		0.58

																																centrifuga		0								0.00

																																maturatore		0		8.525				0.9		3.14

																																maturatore		0								0.00

																																coltello disoperc		0								0.00

																																parete		0				7				3.50

																																rubinetti maturatori		0		26.45		19.516		1.35		11.83

				CBT		Coliformi		Miceti		Clostridi		CBT		CBT II		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi

		Sale smielatura		delta del PO								n. 2										n. 4								n. 6

		parete dispoerc		2.7		0		0.2		0		177		15.7								148.5				0.4				22.2

		centrifuga		0.55		0		0.4		0		0.425		0.35								0.775								1.15

		maturatore		0.325		0		0.35		0		268.8		13		8.525						0.15								3.925

		maturatore		> 300		0				0		/		/						0.77		0.775								8.9

		coltello disoperc		24.3		0		0.27		0		0.775		0.25								2.75								13.4

		parete		0.36		0		1.6		0		3.51		1.58								0.175								2.37				0.1

		rubinetti maturatori		24.7		0		0.2		0		> 300		16.4		26.45		1.1		0.1		20.35								29.5				0.45		0.05

				CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi

		Sale smielatura		n. 7								n. 8								n. 9								n. 11

		parete dispoerc		19.9								5.2								141.2								14.86

		centrifuga		8.4								2.5								9.716								14.25

		maturatore		3.2								0								4.05								5.075

		maturatore		0.85				0.2				0		0.25						1.175				0.17				5.716

		coltello disoperc		5								1.65								8.425								6.425

		parete		1.33				0.2				0.27								2.053		7		0.35				0.8916

		rubinetti maturatori		279								15								310		19.516		0.7		0.2		10.35				0.15

				CBT		coliformi

		1		2.7		0

		2		0.55		0

		3		0.325		0

		4		300		0

		5		24.3		0
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		7		24.7		0

		8		177
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		19		1.65

		20		0.27

		21		15

		22		5.2
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		25		0		0.25
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		27		0.27
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Figura 6. Distribuzione di coliformi totali sulle superfici monitorate.
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		30000		4.4771212547				coli tot		delta del po		n. 2

		10000		4				maturatore		0		85.25

		8000		3.903089987				rubinetto		-		264.5

		6000		3.7781512504
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		maturatore		9		2		1		1				maturatore		11		2
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		parete dispoerc		80		0		20		0				parete dispoerc		100		0

		centrifuga		73.33		13.33		13.33		0.00				centrifuga		86.67		13.33

		maturatore		80.00		6.67		6.67		6.67				maturatore		86.67		13.33

		maturatore		69.23		15.38		7.69		7.69				maturatore		84.62		15.38

		coltello disoperc		60.00		13.33		26.67		0.00				coltello disoperc		73.33		26.67

		parete		46.67		13.33		26.67		13.33				parete		100.00		0.00

		rubinetti maturatori		0.00		13.33		66.67		20.00				rubinetti maturatori		13.33		86.67

		Maturatore		74.62		11.03		7.18		7.18				Maturatore		85.64		14.36
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		Valori mediati per tutte le sale monitorate

		Superfici monitorate		media		min		max

		Banco disopercolatore		41.15		2.32		177.00

		Coltello disopercolatore		7.68		0.25		25.60

		Centrifuga		4.65		0.35		25.00

		Maturatore		12.22		0.00		268.80

		Rubinetti maturatori		58.35		5.53		310.00

		Piastrelle parete		1.12		0.18		3.51
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Figura 6. Distribuzione di coliformi totali sulle superfici monitorate.
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frequenza

		Superfici		delta del PO		n. 1		n. 2		n. 2/II (5 gg)		n. 3		n. 4		n. 5		n. 6		n. 7

		parete dispoerc		27		326		1770		157		218		1485		23.25		222		199

		centrifuga		5.5		250		4.25		3.5		9		7.75		19.5		11.5		84

		maturatore		3.25		5		2688		130		3		1.5		2.5		39.25		32

		maturatore		> 3000		139		/		/		1.5		7.75		0		89		8.5

		coltello disoperc		243		256		7.75		2.5		4.5		27.5		175		134		50

		parete		36		50		351		158		170		17.5		33		237		133

		rubinetti maturatori		247		302		> 3000		164		282		203.5		238		295		2790

		grassetto: altri parametri

		in corsivo: carica elevata a tutte le diluizioni

		NB: dati grezzi

		Sale smielatura		parete dispoerc		classi		frequenza		centrifuga		frequenza		maturatore		frequenza		maturatore		frequenza		coltello disoperc		frequenza		parete		frequenza		rubinetti maturatori		frequenza

		delta del PO		2.7		5		2		0.55		7		0.325		0		>300		1		24.3		0		3.6		0		24.7		0

		n. 1		32.6		10		0		25		0		0.5		3		13.9		1		25.6		1		4.9		0		30.2		0

		n. 2		177		30		4		0.425		7		268.8		2		/		2		0.775		3		35.1		1		> 300		0

		n. 2/II (5 gg)		15.7		>30		3		0.35		2		13		3		/		2		0.25		5		15.7		7		16.4		7

		n. 3		21.8						0.9		0		0.3		1		0.15		1		0.45		0		17.0		1		28.2		2

		n. 4		148.5						0.775				0.15				0.775				2.75				1.8				20.35

		n. 5		2.32						1.95				0.25				0				17.5				3.3				23.8

		n. 6		22.2						1.15				3.925				8.9				13.4				23.7				29.5

		n. 7		19.9						8.4				3.2				0.85				5				13.3				279

		n. 8		5.2						2.5				0				0				1.65				2.7				15

		n. 9		141.2						9.716				4.05				1.175				8.425				50.5				310

		n. 10		4.55						1.8				0.1				0.05				4.475				3.2				14.9

		n. 11		14.86						14.25				5.075				5.716				6.425				8.9				10.35

		n. 12		2.95						0.9				0				0.05				3.05				4.9				5.533

		n. 13		5.83						1.025				0.15				0.2				1.1				8.7				8.95

		media		41.15						4.65				19.99				25.52				7.68				13.2				58.35

		min		2						0				0				0				0				1.8				6

		max		177						25				269				14				26				50.5				310

		Calcolo dei dati: le medie di conteggio x 10 (volume in cui viene inserito il tampone)x il fattore di diluizione/ 100 (per avere l'espressione su cm2).

																		Coliformi totali																Clostridi: 4 sale smielatura; 10 prelievi

																										media								delta del PO		n. 2		n.6		n. 9

																banco disopercolatore		0		1.15						0.575		0.0345				banco disopercolatore		0								0

																centrifuga		0								0		0				centrifuga		0								0

																maturatore		0		8.525		0.9				3.1416666667		0.1885				maturatore		0		0.77						0.39

																coltello disopercolatore		0								0		0				coltello disopercolatore		0								0.00

																parete		0		7						3.5		0.21				parete		0								0.00

																rubinetti maturatori		0		26.45		19.516		1.35		11.829		0.70974				rubinetti maturatori		0		0.1		0.05		0.2		0.09

																																		Miceti: 8 sale; 17 prelievi

																																		delta del PO		n. 2		n. 4		n. 6		n. 7		n. 8		n. 9		n.  11

																																banco disopercolatore		0.2				0.4												0.30

																																centrifuga		0.4																0.40

																																maturatore		0.35								0.2		0.25		0.17				0.24

																																coltello disopercolatore		0.27																0.27

																																parete		1.6						0.1		0.2				0.35				0.56

																																rubinetti maturatori		0.2		1.1				0.45						0.7		0.15		0.52

																																		Coliformi totali: 3 sale smielatura; 14 prelievi

																																Superfici		delta del PO		n. 2		n. 9		n. 11						CBT: 15 sale smielatura; 103 prelievi

																																parete dispoerc		0						1.15		0.58

																																centrifuga		0								0.00

																																maturatore		0		8.525				0.9		3.14

																																maturatore		0								0.00

																																coltello disoperc		0								0.00

																																parete		0				7				3.50

																																rubinetti maturatori		0		26.45		19.516		1.35		11.83

				CBT		Coliformi		Miceti		Clostridi		CBT		CBT II		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi

		Sale smielatura		delta del PO								n. 2										n. 4								n. 6

		parete dispoerc		2.7		0		0.2		0		177		15.7								148.5				0.4				22.2

		centrifuga		0.55		0		0.4		0		0.425		0.35								0.775								1.15

		maturatore		0.325		0		0.35		0		268.8		13		8.525						0.15								3.925

		maturatore		> 300		0				0		/		/						0.77		0.775								8.9

		coltello disoperc		24.3		0		0.27		0		0.775		0.25								2.75								13.4

		parete		0.36		0		1.6		0		3.51		1.58								0.175								2.37				0.1

		rubinetti maturatori		24.7		0		0.2		0		> 300		16.4		26.45		1.1		0.1		20.35								29.5				0.45		0.05

				CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi		CBT		Coliformi		Miceti		Clostridi

		Sale smielatura		n. 7								n. 8								n. 9								n. 11

		parete dispoerc		19.9								5.2								141.2								14.86

		centrifuga		8.4								2.5								9.716								14.25

		maturatore		3.2								0								4.05								5.075

		maturatore		0.85				0.2				0		0.25						1.175				0.17				5.716

		coltello disoperc		5								1.65								8.425								6.425

		parete		1.33				0.2				0.27								2.053		7		0.35				0.8916

		rubinetti maturatori		279								15								310		19.516		0.7		0.2		10.35				0.15

				CBT		coliformi

		1		2.7		0

		2		0.55		0

		3		0.325		0

		4		300		0

		5		24.3		0

		6		0.36		0

		7		24.7		0

		8		177

		9		0.425

		10		268.8		8.525

		11		/

		12		0.775

		13		3.51

		14		300		26.45

		15		5.2

		16		2.5

		17		0

		18		0		0.25

		19		1.65

		20		0.27

		21		15

		22		5.2

		23		2.5

		24		0

		25		0		0.25

		26		1.65

		27		0.27

		28		15

		29		141.2

		30		9.716

		31		4.05

		32		1.175

		33		8.425

		34		2.053		7

		35		310		19.516
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Figura 6. Distribuzione di coliformi totali sulle superfici monitorate.



grafici (471)

		

																< 10		>10

														parete dispoerc		15		0

														centrifuga		13		2

														maturatore		13		2

														maturatore		11		2

														coltello disoperc		11		4

														parete		15		0

														rubinetti maturatori		2		13

																< 10		> 10

														parete dispoerc		100		0

														centrifuga		86.67		13.33

														maturatore		86.67		13.33

														maturatore		84.62		15.38

														coltello disoperc		73.33		26.67

														parete		100.00		0.00

														rubinetti maturatori		13.33		86.67

														Maturatore		85.64		14.36
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Figura 2. Banco disopercolatore: carica batterica totale
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Figura 4. Centrifuga: carica batterica totale
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Figura 3. Coltello disopercolatore: carica batterica totale
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Figura 7. Parete: carica batterica totale
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Figura 6. Rubinetto maturatore: carica batterica totale
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Maturatore

Figura 5. Maturatore: carica batterica totale



		

				0-5		6-10		11-30		>30

		parete dispoerc		4		2		5		4		15

		centrifuga		11		2		2		0		15

		maturatore		13		1		1		0		15

		maturatore		10		1		1		1		13

		coltello disoperc		9		2		4		0		15

		parete		7		2		4		2		15

		rubinetti maturatori		1		2		9		3		15

		maturatore		11.5		1		1		0.5
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		30000		4.4771212547				coli tot		delta del po		n. 2

		10000		4				maturatore		0		85.25

		8000		3.903089987				rubinetto		-		264.5

		6000		3.7781512504

		4000		3.6020599913

		2000		3.3010299957

		1000		3

		500		2.6989700043

		300		2.4771212547

		250		2.3979400087

		100		2

		50		1.6989700043

		10		1

				0-5		6-10		11-30		>30						< 10		>10

		parete dispoerc		12		0		3		0				parete dispoerc		15		0

		centrifuga		11		2		2		0				centrifuga		13		2

		maturatore		12		1		1		1				maturatore		13		2

		maturatore		9		2		1		1				maturatore		11		2

		coltello disoperc		9		2		4		0				coltello disoperc		11		4

		parete		7		2		4		2				parete		15		0

		rubinetti maturatori		0		2		10		3				rubinetti maturatori		2		13

				0-5		6-10		11-30		>30						< 10		> 10

		parete dispoerc		80		0		20		0				parete dispoerc		100		0

		centrifuga		73.33		13.33		13.33		0.00				centrifuga		86.67		13.33

		maturatore		80.00		6.67		6.67		6.67				maturatore		86.67		13.33

		maturatore		69.23		15.38		7.69		7.69				maturatore		84.62		15.38

		coltello disoperc		60.00		13.33		26.67		0.00				coltello disoperc		73.33		26.67

		parete		46.67		13.33		26.67		13.33				parete		100.00		0.00

		rubinetti maturatori		0.00		13.33		66.67		20.00				rubinetti maturatori		13.33		86.67

		Maturatore		74.62		11.03		7.18		7.18				Maturatore		85.64		14.36
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Figura 2. Banco disopercolatore: carica batterica totale
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Figura 3. Centrifuga: carica batterica totale
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Figura 2. Coltello disopercolatore: carica batterica totale
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Figura 7. Parete: carica batterica totale
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Figura 5. Rubinetto maturatore: carica batterica totale
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Figura 4. Maturatore: carica batterica totale



		Valori mediati per tutte le sale monitorate

		Superfici monitorate		media		min		max

		Banco disopercolatore		41.15		2.32		177.00

		Coltello disopercolatore		7.68		0.25		25.60

		Centrifuga		4.65		0.35		25.00

		Maturatore		12.22		0.00		268.80

		Rubinetti maturatori		58.35		5.53		310.00

		Piastrelle parete		1.12		0.18		3.51
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Figura 6. Distribuzione di coliformi totali sulle superfici monitorate.
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