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Abstract         In this paper we studied the presence of micro organisms in 
Victoria salami through adding Na caseinate 1% and 2%. The microbiological 
analysis made to this product where: the determination of the number of 
staphylococci, the detecting and counting of the Listeria monocytogenes 
bacterium, the determination of the cereus bacillus, the determination of 
sulphite-reducing clostridium, the determination of coli-form and Escherichia 
Coli bacterium. After all these analyses we conclude that there are no micro 
organisms in Victoria salami. 
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The sodium caseinate is obtained through the 

progressive input of casein granules freshly obtained 

and washed in heated water at 50
0
C, at the same time 

with the alkaline solution (sodium hydroxide or sodium 

bicarbonate) while intense shaking occurs [1]. The 

casein suspension in water at a pH of 6.8 begins to be 

soluble after the temperature of 60
0
C [2]. 

 
Materials and Methods 

 
Microbiological analyses  

1. The horizontal method for detecting and counting 

Listeria monocytogenes – sr iso 11290 – 1 / 2000 

Detection method 

 Listeria monocytogenes: micro organisms that 

create typical colonies on solid selective medium and 

that has morphological, physiological and biochemical 

characteristics. 

Way of working 

a) Primary enrichment  

For preparing the initial suspension we use a 

selective medium: demy Fraiser broth. 

We add a small amount from the sample that 

needs to be examined of x g or x ml at 9 ml selective 

enrichment medium to obtain a report between the 

product that needs to be examined and medium of 1 / 

10. We incubate the initial suspension at 30
0
C for 24 

hours. 

b) Secondary enrichment 

After the incubation of the initial suspension 

for 24 hours, we transfer 0.1 ml from the culture 

obtained at point a) in a test tube that contains 10 ml 

Fraiser broth. We incubate it for 48 hours at 37
0
C. 

c) Writing and identification 

From the obtained culture we take a portion 

with a bacteriological ansa and we inoculate through 

striation 2 mediums – Oxford agar and Pelcam agar.      

From the secondary enrichment medium 

incubated for 48 hours at 37
0
C we repeat this procedure 

with the 2 selective mediums of striation. 

The Petri bowls with solid inoculated 

mediums are turned with their lid down and are 

incubated at 37
0
C for 24 – 48 hours.  

On Oxford agar the typical Listeria colonies 

are small after 24 hours (1 mm) and are grey. After 48 

hours get darker with a green colour with D = 2 mm, 

with a black halo and a concave centre. 

On Pelcam agar after 24 hours we can see green or 

grey – green colonies with D = 1.5 – 2 mm, with a 

black centre and always a black halo. After 48 hours 

the colonies with D = 1.5 – 2 mm are green, concave in 

the centre and with a black halo. 

d) Confirmation 

We chose 5 assumed Listeria colonies and we 

study each colony on TSYEA agar. We introduce the 

colonies in a thermostat at 37
0
C for 24 hours. The 

colonies have a D = 1 – 2 mm, are convex, colourless 

and opaque. 

2. The determination of the number of 

coagulazo-positive staphylococci 

Bacteria from the staphylococcus genre are 

gram positive with characteristic disposition in clusters 
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that develops easily on usual and hyper-chloride 

mediums. 

       For alimentary microbiology, of great 

importance are the species of staphylococci that 

produce coagulasis. S. aureus is the specie that 

permanently elaborates this aggressive factor. The 

evidencing of the staphylococci in food is based on 

their propriety to develop in the presence of large 

quantities of sodium chloride (7.5 – 15%), of some 

inhibitory substances (telluride, private etc.) for a 

certain association flora and to form characteristic 

colonies on selective mediums. 

Culture mediums and reagents 

 Baird – Parker agar medium (base medium 

100 ml) 

- Sodium telluride solution 1 ml; 

- Yolk emulsion 5 ml; 

- Sulphamethasine solution – if necessary 

2.5 ml. 

We melt the base medium and then we cool it 

at 47
0
C through a water bath. We add in aseptic 

conditions the other two solutions and if necessary (if 

we suspect Proteus in the sample) the sulphamethasine 

solution, each solution being heated before the water 

bath at 47
0
C, mixing well after each add. 

We put whole quantities of medium in sterile 

Petri dishes with the thickness of 4 mm and we let it 

solidify. The dishes can be kept before drying up to 24 

hours at 3
0
C. 

Infusion: rabbit plasma 

Way of working 

Inoculation: We transfer with the help of a 

sterile pipette 0.1 ml from the sample if it is liquid or 

0.1 ml from the initial suspension (10
-1

 dilution) in case 

of the other products for each of the two dishes. We 

repeat the procedure for the 10
-2

 dilution and so on if it 

is necessary. We carefully distribute the inoculation 

substance as fast as possible on the surface of the agar 

dish.  

Incubation: 37
0
Cfor 24 – 48 hours. The 

typical colonies are black or grey, sparkling and 

concave, D = 1 – 1.5 mm after 24 hours and 2.5 mm 

after 48 hours, circled by a clear area.  

The atypical colonies can be: 

- Sparkling black colonies with or without 

a white narrow margin, clear area – 

absent or poorly visible; 

- Grey colonies without clear zones. 

The confirmation is made through the 

coagulasis test. 

Calculus 

 The estimated number of coagulazo-positive 

staphylococci / g 

Ne = ∑a / V x 2 x d 

∑a – The sum of the staphylococci colonies 

identified on the two dishes; 

d – The dilution factor of the initial 

suspension; 

  V – The volume applied on each dish. 

Results and discussion  

3. Determination of the number of Cereus bacilli 

SR EN ISO 7932 / 2005 

Bacillus Cereus is a sporulated germ, Gram 

positive, aerobe and facultative anaerobe, mobile that 

ferments glucose, produces haemolysin (soluble toxin), 

disintegrating enzymes (for the bacterium cells), 

proteolysis enzymes and phospho-lipase C (toxic). 

Culture medium 

a) Nutritive blood agar 5% 

Is constituted from a base medium that 

contains: 

- Nutritive broth 1000 ml; 

- Agar – agar 15 – 20 g; 

pH = 7.6 – 7.8 

- Sheep blood cells (fibrin free or sheep 

citrate). 

The fibered agar (soaked in water) is added to 

the nutritive broth and boils for 3 – 5 minutes. 

We adjust the pH at 7.6 – 7.8. 

After filtering and repartition (100 ml in 

balloons pr 15 – 20 ml in test tubes), we sterilize at 

120
0
C for 20 minutes. The sheep blood is sterile 

harvested, in sterile recipients with glass balls or in 

recipients with sodium citrate solution. The blood so 

harvested is processed to be fibrin free and then is 

assigned in 100 ml test tubes or balloons. The blood 

prepared this way can be kept in the refrigerator 2 – 3 

weeks. The haemolysed blood is not used at medium 

preparation. 

Before using we melt the base medium. After 

cooling at 45
0
C we add 5 ml blood at 100 ml base 

medium, after which we stir for the uniform dispersion 

of the blood cells in the medium. The so prepared 

medium is poured in Petri dishes, is left in repose until 

solidification.  

For insemination the medium’s surface from 

the Petri dish needs to be dry. 

b) The MYP – Mossel medium 

After dissolving the substances in water, we 

adjust the pH at 7.1 and we add red phenol and we 

assign 90 ml for each recipient. We sterilize at 120
0
C 

for 15 minutes.  

c) The medium for glucose fermentation 

The indicator solution – bromine-timol blue is 

prepared from: 

- Bromine-timol blue 1 g; 

- Sodium hydroxide n / 10 solution 25 ml; 

- Water 475 ml; 

From the medium that contains the indicator 

and glucose we put 1 – 2 ml in haemolysis tubes and 

we sterilize in the autoclave at 110
0
C for 20 minutes. 

The mediums for sucrose, salieylate, and 

glycerol have the same composition (as the medium for 

glucose fermentation) with the replacement of glucose 

by the sucrose, salieylate, and glycerol. 

The medium for starch hydrolysis contains: 

- Melted nutritive gelose 1000 ml; 

- Soluble starch 2 g. 
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pH = 7.2 – 7.4 

Way of working 

 For isolating Bacillus Cereus from the 

homogenized product and from the obtained dilutions 

we inseminate 0.1 ml on the dried surface of a Petri 

dish with agar with blood 5% and on a Petri dish with 

gelose – manite – yolk – polymixine. For lowering the 

spore numbers the homogenized material is kept for 45 

minutes at 65
0
C in a water bath, and then we make 

dilutions. The inseminated mediums are incubated at 

30
0
C for 24 – 48 hours. The interpretation is made 

through the count of typical colonies developed on the 

inseminated mediums. On blood gelose the colonies 

are big, harsh, plane, irregular, with a waxy aspect 

circled by an area of intense β haemolysis. 

 On the MYP – Mossel medium the colonies 

are big, harsh, dry, circled by a dens area of white – 

pink precipitate, on a red – violet background. For 

confirmation of the existence of Bacillus Cereus, at 

every 5 typical colonies isolated on culture mediums 

we make the microscopic exam and we study the 

culture, morphologic and biochemical characters 

(glucose, sucrose, salieylate, glycerol fermentation; 

starch hydrolysis and gelatine liquefying). 

 The consumption of foods, in which the 

multiplication of the toxic strains took place at levels 

of 10
6
 germs / g, may determine food poisoning 

(Barzoi, 1985).  

4. Determination of sulphite-reducing 

clostridium. The IISPV method 

The sulphite-reducing clostridium are Gram – 

positive bacillus, sporulated, strictly anaerobe that in 

certain cultivation conditions produce H2S. 

For their highlight we use mediums that 

contain substances with sulphur, among others (cystine, 

cysteine and sodium sulphite) and indicators for 

highlighting the H2S (iron salts). After development, 

these bacteria metabolize the substances that contain 

sulphur; they free H2S which reacts with the iron ions 

from the environment forming the black iron sulphide. 

Because some species of entero-bacterium and 

Bacillus can develop also in anaerobe conditions and 

produce H2S, it is recommended that for the 

highlighting and counting of sulphite-reducing 

clostridium we use mediums that contain inhibitory 

substances for the associated flora. 

Material, culture mediums, apparatus are: agar 

with sodium sulphite, B polymixine and neomycin or 

agar with sulphite. 

Way of working 

- Determination in test tubes; 

- Determination in Petri dishes; 

- With incubation in aerostat; 

- Through cultivation in dishes in which 

the anaerobe process is made with a 

mixture of pyrogalic acid and potassium 

carbonate. 

The determination of the presence and of the number 

of bacterium from the Clostridium perfrigens species 

The sulphite-reducing clostridium are Gram – 

positive bacillus, sporulated, strictly anaerobe that on 

certain culture mediums produce H2S and in the 

majority of cases they reduce the sulphite. 

In this category we find Clostridium 

perfringens, together with other related species capable 

of reducing sulphite (Cl. Butirycum, Cl. Putrefaciens 

etc.). 

These bacteria are of great practical 

importance, especially for the meat and meat products, 

where through their enzymatic activity frequently spoil 

the products during the conservation process (Savu and 

col., 1997). 

For highlighting we use mediums that contain 

sulphur (cystine, cysteine and sodium sulphite) and 

indicators to identify the H2S (iron salts). By 

metabolizing this sulphur containing substances the 

H2S is formed. This by reacting with the iron ions from 

the environment forms the black iron sulphide (Barzoi 

and col., 1977). 

Apparatus and materials: 

- Precision balance; 

- Thermostat and water bath; 

- Sterile mortar and pestle; 

- Scissors, pliers, glass baguette, test tubes, 

all sterile; 

- Sterile Petri dishes with the diameter of 

10 cm. 

Clostridium (Welchia) Perfrigens is a Gram – 

positive bacillus, sporulated, capsulated when it 

develops in tissues and organic liquids, immobile, H2S 

and gas producer from a series of sugars (glucose and 

lactose), capable of developing in cultures at a 

temperature of 46 – 47
0
C, very spread in nature. 

Is a bacterium with great significance for food 

control, that is way is the object of microbiological 

exams at various products. 

The identification of this species of bacterium, 

isolated from foods, is based on the following 

characteristics:  

- Quasi specific morphology and tincture 

proprieties: relatively short bacillus with 

straightly cut ends, Gram – positive; 

- The lack of mobility (the majority of 

Clostridium bacterium are mobile); 

- The riotously fermentation with multiple 

gasses and glucose, lactose and sucrose 

acidifying; 

- The possibility to multiply at 54 – 47
0
C; 

- The H2S production;  

- The capacity to destroy sheep blood cells 

and to produce lecithinasis. 

Liquid culture mediums 

- Meat broth; 

- Tio-glycol broth with or without 

resazurine; 

- Glucose, starch, cystine broth. 

Solid culture mediums 
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- Agar with sulphite B polymixine and 

neomycin; 

- Agar with sulphite polymixine 

sulfadiazine; 

- Agar Zeissler with neomycin; 

Agar with lactose, yolk and neomycin 

5. The determination of coli-form and 

Escherichia Coli bacterium 

The coli-form bacterium (from the 

Escherichia, Enterobacter, Klebsiella types etc.) are of 

great importance for the food microbiology because 

they represent the most important sanitary 

microbiological indicators that highlight the hygiene 

conditions at product processing and handling, and in 

some situations highlight the compliance of different 

thermal treatments (pasteurization) applied to some 

alimentary products (Savu and col., 1997).  

The coli-form bacteria are Gram – negative 

bacilli or coco-bacilli that cultivated on adequate 

mediums at 37
0
C ferment lactose with gas production. 

Apparatus, materials and culture mediums: 

- Thermostat regulated at 37
0
C; 

- Sterile balance, scissors, pliers, glass 

baguette; 

- Sterile mortar and pestle, gradate pipettes, 

Petri dishes, test tubes; 

- Diluents (saline, peptone saline). 

For cultivation we used enrichment, isolation, 

identification and confirmation mediums: 

1. Enrichment mediums: 

The gentian violet medium (Kessler): 

- Peptone 10 g; 

- Lactose 10 g; 

- Ox gall 50 g; 

- Gentian violet 1% solution 4 ml; 

- Distilled water up to 1000 ml; 

pH = 7.5 

 We autoclave it and we use it like the BBLV 

medium. 

2. Isolation, identification and confirmation 

mediums  

a) Agar with lactose – eosin – methylene 

blue (Levine): 

- Peptone 10 g; 

- Lactose 10 g; 

- Di-potassium phosphate 2 g; 

- Agar 15 – 20 g; 

- Yellow eosin 0.4 g; 

- Methylene blue 0.065 ml; 

- Distilled water up to 1000 ml; 

pH = 7.1 

 We autoclave it at 115
0
C for 20 minutes; 

when using it at 100 ml melted and cooled at 50
0
C base 

medium we add: 5 ml lactose solution 20% 

(sterilization through filtration); 2 ml yellow eosin 

solution 2 % (autoclaved at 50
0
C for 20 minute) and 

1.3 ml methylene blue solution 0.5% (autoclaved at 

115
0
C for 20 minutes). After homogenization the 

mixture is poured in Petri dishes. After solidification in 

the dishes appears a pink – red colour with violet 

reflexes.  

b) Agar with dezoxicolate and lactose: 

- Peptone 10 g; 

- Sodium chloride 5 g; 

- Sodium citrate 2 g; 

- Sodium dezoxicolate 0.5 g; 

- Lactose 10 g; 

- Neutral red 0.03 g; 

- Agar 15 – 20 g; 

- Distilled water up to 1000 ml; 

pH = 7.3 

 The medium has a pink – red colour. 

c) Triptone water 

- Triptone 10 g; 

- Distilled water up to 1000 ml; 

pH = 7.4 

Way of working 

 To determine the presence or absence of coli 

bacterium, of E. coli in particular, at a certain amount 

of product (1; 0.1; 0.01 g etc.) from the chopped and 

homogenized sample and from each dilution, we 

inseminate 1 ml in a test tube that contains one of the 

enrichment medium (BBLV, lauryl-sulphate, Kessler). 

 The test tubes with the inseminated medium 

(placed in wood stands) are incubated at 37
0
C for 24 

hours, being checked daily for gasses in the Durham 

tube. We consider the presence of coli bacterium when 

we notice the bacterium development, the presence of 

gasses in the fermentation tube and the exclusive 

appearance of Gran – negative bacilli or coco-bacilli in 

the Gram coloured smear. 

 According to the positive dilutions we report 

the presence or absence of the coli bacterium at a 

certain amount of product. 

For example if we confirmed coli bacterium at 

the dilutions 10
-1

, 10
-2

 and 10
-3

 it means that these are 

present at 0.001 g of product, but absent at 0.0001 g of 

product.  

If in the smear made from the cultures 

considered positive we notice other flora besides the 

Gram – negative bacilli or coco-bacilli we need to 

confirm the existence of coli bacterium. 

To this purpose, we take material from the test 

tubes in which we have gasses and we spread it on the 

surface of Levine medium that was poured in Petri 

dishes. After we write (on the lid of the Petri dish) the 

number of the sample and the dilution of the 

inseminated cultures, the Petri dishes are incubated at 

37
0
C for 24 hours.  

The checking of the grown colonies on Levine agar can 

highlight: 

- E. coli colonies that have a dark colour 

and the surface with metallic shine and 

gold – green reflexes; 

- Colonies of other coli bacterium that have 

a dark blue colour, without metallic shine 

or atypical colonies, opaque, mucous, 
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pink (Klebsiella), with a grey – brown 

centre (visible by transparency). 

The specific colonies of coli bacterium must 

be differentiated by the colonies of: 

- Salmonella and Shigela that are 

transparent; 

- Proteus that have isolated colonies, 

opaque, pink, sometimes mucous with a 

dark violet centre; 

- The coagulazo-positive staphylococcus 

that presents uncoloured colonies, small 

and convex; 

- Candida that has colonies that resemble a 

spider wed or a feather. 

The appearance of characteristic colonies, that 

present at the microscopic exam of bacterium (smears 

executed from these colonies) Gram – negative bacilli 

or coco-bacilli, represent the confirmation for coli 

bacterium. 

When we want to determine the most probable 

number of coli bacterium / g, we inoculate from the 

chopped and homogenized sample and from each 

dilution 1 ml in three test tubes with one of the 

enrichment mediums. 

The incubation is made at 37
0
C for 24 – 48 

hours. 

After 24 – 48 hours after incubation we check 

the test tubes with the inseminated medium and write 

down every test tube that has gasses in the 

fermentation tube. We consider a positive reaction the 

presence of gasses in at least 1 / 10 from the tubes 

height. 

According to the number of positive test tubes, for each 

dilution (verified through microscopic exam of 

bacterium and / or confirmed on Levine agar) we 

report the most likely number of coli bacterium to 

gram of product, in concordance with the McCrady 

table.

 

 

Table 1  

The McCrady table 

Test tube nr. + from 

the last 3 dilutions at 

which the reaction 

was made + 

The probable number 

of coli bacterium 

Test tube nr. + from 

the last 3 dilutions at 

which the reaction 

was made + 

The probable number 

of coli bacterium 

000 0,0 222 3,5 

001 0,3 223 4,0 

010 0,3 230 3,0 

011 0,6 232 4,0 

100 0,4 300 2,5 

101 0,7 301 4,0 

102 1,1 302 6,5 

110 0,7 310 4,5 

111 1,1 311 7,5 

120 1,1 312 11,5 

121 1,5 313 16,5 

130 1,6 320 9,5 

200 0,9 321 15,0 

201 1,4 322 20,0 

202 2,0 323 30,0 

210 1,5 330 25,0 

211 2,0 331 45,0 

212 3,0 332 110,0 

220 2,0 333 140,0 

221 3,0   

 
For example if the coli bacterium are 

confirmed in 3 test tubes with the dilution 10
-1

, in 2 test 

tubes with the dilution 10
-2

 and in 2 test tubes with the 

dilution 10
-3

, we obtained a 3 number combination 322, 

near which we read in the McCrady table the most 

probable number (20.0) of E. coli. 

There are bacteria that form at 45
0
C typical 

blue colonies on TBX medium according to ISO 16649. 
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Culture medium: TBX (trypton – gall - 

glucose) 

Way of working 

 Duplicate dishes with TBX medium are 

inoculated with the quantity specified by the test 

sample or the initial suspension. In the same conditions, 

utilizing decimal dilutions from the test sample or the 

initial suspension, we inoculate 2 dilution dishes. The 

dishes are put in a thermostat at 44
0
C for 18 – 24 hours 

and they are examined to detect the presence of 

clostridium, that according to their characteristics are 

considered E. coli. After incubation we count the 

typical E. coli colonies from each dish that contain < 

150 typical units and < 300 typical and atypical units in 

total. 

Calculus 

 Ne = ∑c / V x n x d 

Ne – The number of E. coli colonies; 

∑c – The sum of the blue colonies counted on 

the 2 dishes;  

V – The inoculated volume in ml applied in 

every dish; 

D – The dilution factor of the initial suspension or of 

the first inoculate or dilution. 

  

Conclusions 

 
On Oxford agar the typical colonies of Listeria are 

small after 24 hours (1 mm) and grey. After 48 hours 

they become darker with a greenish colour with a 

diameter of 2 mm and with a black halo with a concave 

centre. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On Pelcam agar after 24 hours we see green or grey – 

green colonies with a diameter of 1.5 – 2 mm, black 

centre and always black halo. After 48 hours the 

colonies with the diameter of 1.5 – 2 mm are green, 

concave in the centre with a black halo. 

 When dealing with staphylococci the typical 

colonies are black or grey, sparkling and concave with 

the diameter of 1 – 1.5 mm after 24 hours and 2.5 mm 

after 48 hours, surrounded by a clear area. 

In Bacillus cereus the colonies are big, harsh, dry, 

surrounded by a dens area of white – pink precipitate 

on a red – violet background. 

 After developing, the sulphite-reducing 

clostridium metabolizes the substances that contain 

sulphur; they liberate H2S, and this enters in reaction 

with the iron ions from the environment, form the iron 

sulphide that is black. 

 If coli-form bacterium are confirmed at the 

dilutions 10
-1

, 10
-2

 and 10
-3

 it means that these are 

present at 0.001 g of product but absent at 0.0001 g 

product. 
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