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Abstract – A study was conducted to monitor raw milk hygiene, and to understand the relation-
ship between different bacterial groups found in raw milk collected from stables in the Trentingrana area. 
Twenty stables in Trento province were sampled. Each farmer provided one milk sample every 2 months for 
8 months. The milk samples were examined for total bacterial count, coliforms, enterococci, psycrotrophic, 
acidificant and proteolytic microflora. The bacterial counts of four milk samples for each stable, examined 
over an 8-months period were averaged and expressed as mean bacterial count per milliliter. In most sam-
ples, coliforms and enterococci were below 2Log cfu/ml; this suggests that herds and milking hygiene were 
well controlled by all farmers. The milk refrigeration practice seems to have no influence on the growth of its 
microflora but to affect that of acidifying and proteolytic bacteria.
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Introduction – Trentingrana cheese is a hard cooked cheese that undergo a ripening period of almost 
2 years, similarly to Grana Padano cheese. It is produced in the Trentino region (Alpine area located in the 
North part of Italy) from partially skimmed raw cow’s milk. Commercial rennet is used, and the whey daily 
produced at the dairy factory, is added. No starter cultures are added. A milk control program has been 
implemented to monitor dairy and milk producers. Since the early 1990s, bulk tank milk has been used to 
diagnose current and potential problems that might exist in a dairy herd related to milk quality (Farnsworth, 
1993; Jayarao, et al. 2001). Milk refrigeration at stable is actually used in attempts to avoid microbial pro-
liferation during the overnight milk stay between the milking and cheesemaking steps, resulting in better 
quality cheese-products. Several guidelines have been proposed to interpret milk bacterial counts (Britt et 
al., 1997; Murphy, 1997). However, many of the guidelines provide little insight into the interrelationship 
between different groups of bacteria found in milk. This study, conducted in Trentino province from July 2008 
through February 2009, was focused on microbial milk analysis to understand the quality of milk to be used 
in Trentingrana production and the relationship between the presence in milk of different bacterial groups 
and farming practice at the stable.

Material and methods –Twenty stables (Table 1, stables from 1 to 20) holding Italian Brown and Frie-
sian milking cows were selected among those producing milk for Trentingrana. Ten farmers have a “tradi-
tional” approach in their stable (Table 1, stables from 1 to 10) they use no refrigeration after milking, feed cow 
twice a day and collect milk in 50l steel tanks. The others ten (Table 1, stables from 11 to 20) have a “modern” 
approach: they refrigerate milk at 18°C after milking before delivering it to cheese factories, they feed cows 
only once a day and collect milk in big steel tanks (each about 500l). In each farm, raw milk was sampled 
four times throughout a 8 month period (July 2008 – February 2009). Milk samples were removed from the 
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bulk tank after mixing and stored in liquid nitrogen until arriving in the laboratory, where they were stored 
at -80°C until microbiological analysis. Milk samples were analyzed in a three-serial of 10-fold dilutions in 
peptone water, (1 g/l mycological peptone pH 7·0) and each dilution was plated. All counts were the weighted 
means of results obtained in the four different time sampling. Violet red bile lactose agar (VRBA, Oxoid, UK) 
was used in coliform counts. Incubation  time and temperature were 24 h and 37°C. Enterococci colonies were 
counted after 24 h at 37°C in Kanamycin Aesculine Agar (Oxoid). Psycrotrophic bacteria were counted on 
Plate Count Agar (Oxoid) containing 1g/l skim milk powder and incubated at 7°C for 7 days. The acidifying 
bacteria and the ability to produce extracellular proteolytic enzymes were determined on PCA, supplemented 
with 1% skim milk powder (Harper et al., 1978) and 0,17 g/l bromcresol purple. The plates were incubated 
48h at 30°C: the presence of clear or yellow zones around the colonies were indicative of proteolysis or acidi-
fication respectively. Total bacterial counts (TBC) were determined using plate count agar (PCA; Oxoid) with 
1g/l skim milk powder and incubated at 30°C for 48 hours. Analyses of variance (ANOVA) were conducted for 
the viable numbers of the various microbial groups; preliminary logarithmic transformation of the data was 
required to guarantee that they were independent and normally distributed. The package Statistica 8 was 
used for statistical analysis.

Results and conclusions –  The microbial flora counts are given in Table 1. 

Table 1. 	 Microflora of raw milk samples. Results of counts (Log cfu/ml) on different 
media of milk sampled at the stable are reported as mean value (M) ± the 
standard deviation (SD) of four days of milking over 8 months. Stables are 
numbered from 1 to 20. In the two lines named TOT are showed M and SD of 
counts of milk samples at not-refrigerated stables and refrigerated ones.

Stable
Coliforms Enterococcaceae TBC Psycrotrophic Acidificants Proteolytics

M���±��SD M���±��SD M���±��SD M���±��SD M���±��SD M±SD

N
ot

 r
ef

rig
er

at
ed

 m
ilk

1 0.39�����±����0.45 1.13�����±����0.98 3.71�����±����0.35 3.08�����±����0.67 2.50�����±����1.78 2.05±1.50
2 1.42�����±����1.00 0.19�����±����0.33 3.41�����±����0.27 2.95�����±����0.32 2.13�����±����0.49 1.28±0.85
3 1.49�����±����0.70 2.54�����±����0.85 5.16�����±����0.19 4.93�����±����0.32 3.69�����±����0.99 3.96±0.50
4 1.92�����±����0.21 2.72�����±����0.25 4.69�����±����0.30 4.52�����±����0.37 3.88�����±����0.44 2.78±0.33
5 0.39�����±����0.27 2.06�����±����0.32 3.41�����±����0.26 1.19�����±����1.40 2.22�����±����0.07 1.39±0.96
6 1.49�����±����0.44 2.38�����±����0.62 3.79�����±����0.83 2.58�����±����1.91 1.77�����±����1.66 2.90±0.74
7 1.65�����±����0.50 1.46�����±����0.38 5.46�����±����0.64 4.65�����±����0.83 4.71�����±����1.49 3.40±0.35
8 1.94�����±����1.19 1.73�����±����0.57 4.51�����±����0.91 3.91�����±����0.90 3.42�����±����0.83 2.75±0.86
9 1.77�����±����0.52 2.87�����±����1.09 4.23�����±����0.45 3.84�����±����0.42 3.61�����±����0.75 2.74±0.23
10 1.46�����±����0.79 1.33�����±����1.19 3.40�����±����0.52 1.65�����±����1.11 2.21�����±����0.37 0.58±1.15
TOT 1.39�����±����0.56 1.84�����±����0.84 4.18�����±����0.76 3.33�����±����1.27 3.01�����±����0.97 2.38±1.04

18
°C

 r
ef

rig
er

at
ed

 m
ilk

11 0.80�����±����0.71 1.62�����±����1.40 3.34�����±����0.27 2.67�����±����0.38 0.57�����±����0.98 2.52±0.15
12 1.61�����±����0.61 3.14�����±����0.60 3.97�����±����0.14 3.67�����±����0.14 1.69�����±����1.51 2.35±1.61
13 1.86�����±����0.97 2.23�����±����0.21 3.82�����±����0.21 3.19�����±����0.56 2.62�����±����0.26 2.90±0.28
14 1.66�����±����0.42 3.15�����±����0.81 4.58�����±����0.81 3.93�����±����0.84 3.23�����±����2.52 3.45±1.33
15 1.04�����±����0.91 1.67�����±����1.46 3.75�����±����0.33 3.09�����±����0.74 2.18�����±����0.44 1.71±1.71
16 2.51�����±����0.44 0.73�����±����1.26 4.93�����±����0.48 4.92�����±����0.41 3.73�����±����0.57 3.39±0.87
17 0.00�����±����0.00 1.13�����±����0.98 3.76�����±����0.45 3.40�����±����0.70 2.03�����±����0.58 2.29±1.65
18 1.39�����±����0.06 2.19�����±����0.43 4.20�����±����0.76 2.35�����±����1.91 1.49�����±����1.29 2.41±0.37
19 1.44 ������ ± ����0.74 1.86�����±����1.61 3.61�����±����0.21 3.43�����±����0.25 2.42�����±����0.39 2.35±0.55
20 2.20�����±����0.64 2.12�����±����0.10 4.24�����±����1.05 4.36�����±����1.25 1.67�����±����1.53 3.74±1.04
TOT 1.45�����±����0.72 1.98�����±����0.77 4.02�����±����0.48 3.50�����±����0.76 2.16�����±����0.90 2.71±0,64
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Of the 20 stables examined, 17 had TBC below 4.7 Log cfu/ml. They varied from 3.4 to 5.5 Log cfu/ml and 
there was no significant correlation between TBC and milk refrigeration. Enterococci average counts were 
usually higher than coliforms and showed no high variation between samples: enterococci ranged from 0.2 
to 3.2 Log cfu/ml and coliform counts from 0 to 2.5 Log cfu/ml. With the exception of stables 16 and 20, all 
stables produced milk with coliforms below 2 Log cfu/ml. These data indicate that milk produced was of good 
microbiological quality: in most samples, coliforms and enterococci were low; this is in agreement with previ-
ous surveys in other parts of the world (WI. Rea et al., 1992; Desmasures et al., 1997) and suggests that herds 
and milking hygiene were well controlled in all stables with both modern and traditional approach to cow 
herding. Psycrotrophic bacteria were present in all samples and were the second most important microbial 
group of those studied. The average count of psycrotrophic bacteria was 3.4 Log cfu/ml but SD showed very 
high variation between samples. The counts varied from 1.2 to 4.9 Log cfu/ml and there was no significant 
correlation between psycrotrophic counts and milk refrigeration, so this means that milk refrigeration is well 
controlled. Acidifying and proteolytic bacteria were present in all milk samples with highly variable counts. 
Acidifying bacteria counts ranged from 0.6 to 4.7 Log cfu/ml and proteolytic from 0.6 to 4.0 Log cfu/ml. Both 
these groups bacteria were more influenced by the refrigeration practice of milk than TBC: the average 
counts of acidificant and proteolytics in milks collected from refrigerated tanks were 2.2 and 2.7 Log cfu/ml 
respectively; in non-refrigerated milks their average counts were 3.0 and 2.4 Log cfu/ml; thus the storage 
temperature seems to have an opposite effect on the two bacterial groups. The microbial composition of raw 
milk samples studied was highly variable, independently of the season of sampling (summer or winter). Raw 
milk TBC seems to be correlated with milk counts of microorganisms of faecal origin bacteria like Enterococ-
caceae and coliforms, however their counts were always low (below 3.2 Log cfu/ml). Milk refrigeration seems 
to have no influence on TBC, coliforms, Enterococcaceae and psycrotrophic bacteria. On the contrary, refrig-
eration seems to have some action on growth of acidifying and proteolytic bacteria.
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