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ABSTRACT 

 

One of the problems in lactic cheese is causing gas defect together with producing unpleasant odor, 

during which defecting microorganisms release gases such as carbon dioxide and produce 

unpleasant-smelling compounds like indole and skatole by breaking down the interior nutrients of 

the cheese. The aim of this research was to investigate the effect of Nicin and preservation 

temperature on the growth and activity of Clostridium perfringens in lactic cheese. Since the spore 

of sporulated bacteria survives in pasteurization, a particular method rather than pasteurization 

should be applied for taming these types of bacteria in dairy products. In this study, the effect of 

different concentrations of Nicin and preservation temperature was investigated on the growth and 

survival of bacterial spore of clostridium perferingens in lactic cheese. Nicin in concentrations of 20, 

25 and 30 ppm was added into consumable yoghurt with acidic pH and into raw milk and the 

samples were kept at 6 and 25oC for 60 days. Counting the bacterial spore was carried out on days 0, 

1, 8, 15, 30, 45 and 60. Based on the results of this study, adding Nicin to the yoghurt in 

concentration of 30 ppm caused the bacterium grow less during the cheese preservation period; 

moreover, all samples which were kept in 6
o
C including the contaminated one, remained intact. 

According to the results of this study, keeping lactic cheese in inappropriate temperature makes the 

spore, to change into vegetative form, which causes following problems and therefore concentration 

of 30 ppm of Nicin can be regarded as a natural preservative.  It goes without saying that with on 

increase in the number of spore in the raw milk sample, the applied dose of Nicin with change.  
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INTRODUCTION 

 

Robinson (1990) claimed that cheese is one of the most important dairy product and like milk it 

is a nutritious product for the human. Cheese is much more perceivable than milk; however, anyway 

it is exposed to spoilage causes same problems for cheese production industry (21). 

Jay (1986) stated that speculated bacteria are capable of tolerating high temperatures. This 

kind of bacterium tolerates the pasteurization temperature; remain in milk and cause splurge cheese 

and other derivative dairy products.  

A kind of spoilage in cheese which is caused by sporulated bacteria is gas defect. This type of 

spoilage causes gas release and changes in wrapping form and results in less supply and selling 

(19). Not only gas defect causes changes in wrapping form but also sometimes this spoilage is so 

server that makes the cheese shred into pieces and causes unpleasant odor and it reduce the product 

supply (16). Anaerobic microorganisms which produce Butyric acid can cause gas and unpleasant 

odor in come kinds of cheeses. Late blowing which appears by these organisms in cheese, not only 

makes the product rotten, but also it causes financial loss. According to the result of the study about 

dairy farm of NIRD research institute in Reading, England, Cl. perferingens, Cl. butyricum, Cl. 

tyrobutyricum and Cl. beijerincKii were isolated from milk samples under scrutiny (7).   

The growth of clostridiums in cheese, in addition to the possibility of causing swelling and 

crack and also acid flavor, also causes bigger and than usual holes and unpleasant odor (5and9). 

The consistent of clostridiums are found in bedding and defecation and alimentary canal of humans 

and farm animals and it can enter milk by defecation, soil, form animal food and especially silo (24). 

Nowadays, the health of foodstuff is very important due to its huge production and long 

distribution chains.  

The centimeters don’t show any interest toward using chemical preservatives or serer thermal 

processes. They prefer healthy feedstuffs which have longer preservation time and high quality 

(12). Nicin is a natural preservative which is produced by subspecies of lactococcuc lactis and it is 
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only bacteriocin which is used in foodstuffs confirmed by FDA/FAO as a GRAS harmless additive 

Daeschel (1989) stated that Nicin antibiotic has a taming effect on gram-positive bacteria especially 

clostridiums and it can be applied to reduce their growth. In 1965 Heinmeann, attributed 10 ideal 

features to Nicin, these characteristics indicate that Nicin antibiotic is one of the best among 650 

different preservatives which cause reduction in the growth of bacteria spores (4). 

     Hirtch (1954) applied Nicin to the prevention of gas defect resulted from clostridiums in 

Switzerland cheese. The same process was carried out latter by other researchers such as Daeschel 

(1989) and also by Prescott (1969) (15). 

People have consumed Nicin for a long time without experiencing any pathogenic effect, because 

lactoccoci which produce Nicin exist in milk and cheese (6). According to the results obtained by 

researchers, Nicin lacks any particular toxic effect (LD
50

 like other ordinary salts, approximately 7 

grams per each Kg of body weight) and is an innocuous substance in foodstuff (26) which is 

deactivated quickly by digestive enzymes (13). 

     Also unlike antibiotics, there is no evidence indicating any increase in resistance to Nicin like 

antibiotics (25). This peptide synthesis has 3.5KDa molecular weight, 34 amino acids, positive 

charge and antimicrobial activity on gram-positive bacteria such as bacilluses, micrococcuses, 

staphylococcrus aureuses, listeria monocytogenes and clostridiums.  

     But it has little antimicrobial activity on gram-negative bacteria, yeasts and moldes (18). 

Nowadays, Nicin is used for protecting and increasing preservation time of pasteurized cheeses, 

dairy desserts, canned food, Salted meat and sea food. Since heating milk has adverse effect on the 

quality of produced cheese, Nicin can be used as a healthy preservative in cheeses (26). 

The aim of this study is to determine the effect of different densities of Nicin (20-25-30 ppm) on 

sporulated bacterium existing in cheese mad from pasteurized milk, during the preservation period and 

also the effect of the preservation temperature on the growth of aforementioned bacterium in lactic 

cheese. 

 

MATERIALS AND METHODS 

 

Preparing Nicin Solution  

     For producing Nicin solution, 1 gram Nicin (Pure Nicin was Purchased from Sigma Aldric Inc. 

in England) was dissolved in 100 ml Hydrochloric Acid %2 normal (pH 1.0) to reach the density of 

104 IU/ml (the International unit of Nicin) (40 IV=Hg), then it been became sterile by 0/45 

micrometer filter and was used for different dilutions of distilled water.  

Preparation of Bacterial suspensions and producing lactic cheese in laboratory scale  

The bacterium under study was clostridium perferingens (PTCC 1765) which was supplied in a 

lyophilized way from Iran's Microbial collocation. The preparation of the bacterium for inoculation 

was carried out by transferring the bacterium from sterile micro tubes to RCMA medium (Merck, 

Germany) and keeping it for 24 hours in anaerobic jar in 37
o
C. 

     Again, another culture was supplied from the first 24 hour culture in another RCM medium in 

37oC for 24 hours and the amount of bacteria per each  ml  was identified by McFarland Method. 

Finally 10
6
 bacteria in volume of 10 ml were added to the raw milk. Inoculation to the raw milk was 

carried out up to several levels until the number of spores in the first raw milk finally reached 3000 

CFU/ml. The applied milk was supplied from Astan-e-Ghods-e-Razavi industrial farmland (the first 

spore 27 CFU/ml) and the production lactic cheese was accomplished by pasteurizing the milk up to 

80
o
C for 2 minutes. For making flocculation in predating this cheese, the yoghurt with pH 3.80 was 

used which was prepared 48 hours earlier by Astan-e-Ghods-e-Razavi milk. The identified doses of 

Nicin were added once to the yoghurt and once to the raw milk and the cheeses, after the productions, 

process and the addition of salt water (3%), were wrapped up (in polystyrene containers) and were 

carried to refrigerating room with 6
o
C temperature. The first cheese sample as the first evidence was 

produced by the earlier raw milk (before contamination) and the second sample was produced as the 

second evidence by the contaminated raw milk without additive (Nicin). The samples 3, 4 and 5 

contained yoghurt and doses of Nicin (20-25-30 ppm) and the samples 6, 7 and 8 contained raw milk 

and doses of Nicin.       Some of the samples after  being kept in refrigerating room (cultivation period) in 6
o
C were 

transferred to 25
o
C and the counting of the spore was carried out by heat shock (from bout samples 

(6
o
C and 25

o
C) on days 0-1-8-15-30-45-60, In a way that particular dilutions of the sample were 

cultivated after giving heat shock by poured plate method on BA (Blood Agar), EYA (Egg Yolk 

Agar), RCMA (Mack, Germany) mediums and after incubation in anaerobe condition, the number 

of colonics in one gram firm the first sample was counted up (28). 

Then different kinds of bacteria grown on the mediums were identified by biochemical experiments.  
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RESULTS 

     

 The comparison of different densities of Nicin and pH conditions was carried out based on the 

number of existing spore in 8 produced cheese groups by the statistical method of variance and 

SPSS software pack was applied to accomplish it.  

 

Chart No.1 

Counting the number of spores during cheeses preservation period for the sample of the first 

evidence (the earlier raw milk). 

It can be observed that the spor growth has taken place with higher speed but because of the 

limited number spores, the cheeses remained healthy during 60 days.  
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Chart No.1 

The number of spores in the control sample at 5 and 25 ˚c

The Number of spores in 25 ˚c <10 The Number of spores in 5 ˚c <10

 
Chart No.2 

Counting the number of spores during cheese preservation period for the sample of the second 

evidence. (the contaminated milk without Nicin). It can be observed that the spore growth has taken 

place with much lower speed and also no problem was seen in any of the samples but 100% of 

which have been in 25
o
C had unpleasant odor and swelling and disintegration of tissues. 
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The number of spores contaminated cheese at 5 and 25 ˚c  

The Number of spores in 25 ˚c The Number of spores in 5 ˚c

 
Chart No.3 

Counting the number of spores was carried out in cheeses which Nicin had been added to the 

yoghurt and in 30 ppm dose none of the cheeses had problems in 25
o
C, but in doses 20 and 25 ppm 

of Nicin, some of the cheeses which were kept in 25
o
C had some problems.  

 

 

 

Chart No.4 

Counting the number of spores in cheeses which raw milk Nicin has been added to there raw 

indicates that approximately 80% of samples with the highest applied dose of Nicin, had problems in 

25oC. 
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DISCUSSION 

 

Jay (1986) mentioned that the spore of sporulated bacteria are no capable of tolerating 

pasteurization temperature and don’t vanish by HTST method (temperature of 71
o
C for 15 seconds) 

(19). During this study, these kinds of bacteria more separated from pasteurized milk. Also, by 

experiment it became apparent that some of these bacteria are capable of fermenting lactose and 

releasing gas and breaking down protein. Sporulated bacteria were also separated form gas defected 

cheeses. 

Jay (1986), Frazier (1998) and Fox (1993) mentioned that the antibiotic of Nicin causes 

prevention of gram-positive bacteria especially sporulated bacteria from growing (19,9,11). 

During this study, the truth of the fact was also verified by conducting Antibiogram test and it 

was indicated that sporulated bacteria which were separated from pasteurized milk were sensitive to 

this antibiotic. For there more many more researches have been conducted in the field of 

antibacterial effects of Nicin on experimental models and foodstuff.  

Beuchat and his colleagues (1997) investigated the effect of Nicin on the way of growth and 

secretion of antrotoxin which causes diarrhea in BHT broth and according to the results, Nicin in 

density of 1 µg in each  ml  prevented the growth and secretion of antrotoxin by bacillus cereus 

vegetative cells. In another research Nicin in density of 2.5 µg  in  ml  was effective in the control of 

mesophile clostridium spores and thermophile bacillus stearothermophilus spore before thermal 

process (14, 27, 23). 

The preservation period of caramel cream pudding increased from less than 6 days to more that 

35 days by adding 3.75 µg Nicin. Flavoured milks like chocolate milk may contain several 

sporulated organisms due to their additives. In these kinds of foodstuff, Nicin is used as a natural 

additive (26). Nicin affects cytoplasmic membrane. Nicin causes in cytoplasmic membrane and deactivates 

protonic activating force. Therefore, the absorption of amino acid stops and tiny metabolites of iaos 

or soluted substances inside the cytoplasma like aminoacids and nucleotides exit from the cells (1). 

The amount of Nicin remains unchanged in sefrigerner temperature hownvere, by an increase 

in temperature and the preservation time, the break down of Nicin also takes place with higher speed 

(5, 19). 

Researches indicate that the activeness of Nicin reduces in alkaline and high pH and probably 

samples in which Nicin has been added to raw milk due to lack of Nicin activity, the cheese had 

problems and also the applied yoghurt pH has been appropriate for Nicin activity. Adding Nicin 

together with salt water on the cheese surface is not appropriate, because in addition to its relatively 

alkaline pH, Nicin is not completely absorbed in cheese interior tissues. Moreover, Bell and his 

colleague (1985) investigated the simultaneous effect of sodium chloride and Nicin on preventing 

the growth of B. licheniformis and indicated that salt ruins the spore-killing effect of Nicin by 

stopping the absorption of Nicin in the cell.  

 

Conclusion  
The result of this study revealed that complete observation of cold chain without applying any 

preservative can prevent lactic cheese from swelling and unpleasant odor, because any temperature 
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change causes the spores, change into vegetative form and finally causes secretion of proteolytic and 

saccharolytic enzymes furthermore, adding Nicin due to the number of early spores of the milk, can 

applied as a natural preservative.  
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