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ABSTRACT 
 

This research is based on the production of Långfil, that it is a new product in Iran. The milk standardized, 
homogenized, heat treated and cooled was inoculated with 1%(T1), 2%(T2) and 3%(T3) of mesophilic starter 
culture, DL-type. On the 5th, 10th and 15th days of storage at 4°C, fermented milk samples were taken for 
determination of  some physicochemical and sensorial properties and culture viability. Therefore, the aim of the 
present investigation was to assess the impact of different content of mesophilic starter culture inoculated on 
some physicochemical and sensorial properties and culture viability in fermented milk obtained ,and on basis of 
Iranian acceptance, to select the preferred treatment. It was demonstrated that T2 could be chosen as the 
preferred treatment. However, this  product had a low viscosity; hence, it should be improved and adjusted in 
taste and texture to meet Iranian consumer demand. 
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Introduction 
 

Fermented milks result from the selective 
growth of specific bacteria in milk [11]. These 
products have evolved around the world over 
thousands of years and are believed to have 
originated in the area that is now the Middle East 
[11,17]. Many health benefits have been attributed to 
fermented milk products [16]. A considerable 
amount of evidence has been accumulated for some 
benefits such as improved lactose tolerance. 
Physiological benefits include antimicrobial activity 
and gastrointestinal infections, anticancer effects, 
reduction in serum cholesterol, and immune system 
stimulation [16,5]. Traditional fermented milks in the 
Nordic countries are fermented at a low temperature 
(17–22°C), and mesophilic lactic acid bacteria 
mostly complete the fermentation [6]. These products 
are made from encapsulated EPS producing 
lactococci, primarily Lactococcus lactis ssp. 
cremoris. They are suggested to play 
immunomodulating role. This is primarily due to 
antigenic structures of the surface of lactococci [16]. 
The fermented milks of Scandinavia are distinctive in 
flavor and texture. They are generally characterized 
by a ropy and viscous body, and include viili, ymer, 

skyr, långfil, keldermilk, and several local products 
[20,11,19,3,13].  

 Långfil is the modern variant of the traditional 
tätmjölk and it is produced in Norway and Sweden 
[6,21]. It has a very mild and slightly acidic taste, 
high viscosity and ropy consistency [7,10,9,6]; this 
product is poured or pressed out of the package onto 
a plate and eaten as it is with a spoon. Due to the 
production of EPS, the product is very stable and has 
a low tendency to wheying off [6]. Långfil is made 
with the addition of lactococci strains which are able 
to produce ‘ropiness’[12]. In the absence of starter 
culture, leaves of the butterwort plant (pinguicula 
vulgaris) is added to the milk and incubated at 17-
20°C until the milk has coagulated [7,20,6]. In some 
instance the leaves of Dorsera spp. are used; both 
plants are known locally as täätegras or tätgräs 
,meaning thickening grass [20]. 

Modern science and technology offer many 
opportunities to improve and develop present 
products. By taking advantage of these opportunities, 
it will become possible to market Nordic fermented 
milks not only in the Scandinavian countries but in 
other markets as well. Iranians have a high per capita 
consumption of fermented milks, especially yogurt. 
Hence, we decided to produce a product the same as 
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yogurt texture but with different flavor and aroma on 
basis of Iranian acceptance. For this, the aim of the 
present investigation was to assess the impact of 
1%(T1), 2%(T2) and 3%(T3) of mesophilic starter 
culture inoculated on some physicochemical and 
sensorial properties and culture viability in fermented 
milk obtained ,and on basis of Iranian acceptance, to 
select the preferred treatment.   

 
Material and Methods 
 
Starter Culture: 

 
Starter culture was purchased from Chr. Hansen, 

Denmark. Treatments are fermented milks made with 
different content of DL-type starter culture; 
characteristics of starter culture and treatments used 
in the research are described in Table 1. 

 
Sample Preparation: 

 
At first, the milk was standardized to a fat 

content of 2.5 g 100 g–1, homogenized and heat 
treated at 95 °C for 5 minutes. The milk is cooled to 
20°C and then inoculated with 1%, 2% and 3% of 
mesophilic starter culture, DL-type, which were 
defined as treatments T1, T2, and T3, respectively. 
Then incubated at 20 °C for 20-24 hours in 200-g 
plastic cups and when acidity value of samples 
reached 86°D, they were Cooled to the storage 
temperature, 4 °C. 

 On the 5th, 10th and 15th days of storage at 4°C, 
samples were taken for determination of pH, 
titratable acidity, viscosity, viability of starter culture 
and sensory properties.  

 
Chemical Analysis: 

 
All pH measurements were made with a pH-

meter (Metrohm 827,Swiss). Titratable acidity (TA), 
as percent lactic acid, was measured for all 
treatments on d 5,10 and 15 using 0.1 N NaOH and 
1% phenolphthalein (Sigma chemical Co.) solution 
in 95% ethanol as an endpoint indicator. 

 
Viscosity Measurement: 

 
Viscosity of fermented milks was measured at 

10 ± 1 °C using a Brookfield DV-II+Pro viscometer 
(Brookfield Engineering Laboratories, USA). 
Viscometer was operated at 50 rpm with spindle 
number 3 after 15s (Cinbas & Yazici, 2008).  

 
Microbiological Analysis: 

 
Lactococcus lactis subsp. lactis and Lactococcus 

lactis subsp. cremoris were counted on M17 agar 
incubated aerobically at 25°C for 72 h. Viable cell 
numbers of Leuconostoc bacteria in the samples were 
counted on Tomato juice agar aerobically at 30°C for 

72 h using pour plate method according to the 
standard. Serial dilutions of samples were made in 
strength Ringer solution and spread plated in 
duplicate on their special media [2,1]. 

 
Sensory Evaluation: 

 
Samples were evaluated using nine-point 

Hedonic scale. A panel of trained judges evaluated 
fermented milks for flavor, odor, texture, color 
characteristics and overall acceptability.  

 
Statistical Analysis: 

 
All measurements were performed in three 

replicates. All data were submitted to ANOVA 
procedure using SAS 9.1 software and GLM 
procedure. Duncan’s multiple range test was used for 
comparison of means.  

 
Results and Discussion 
 
Chemical Analysis: 

Table 2 shows the chemical characteristics of 
samples during storage at 4°C. As it shows, on the 5th  
day the highest TA value was observed in the 
product containing 2% mesophilic starter culture, T2. 
This factor in all treatments decreased during storage 
time. On the 5th day the highest pH value was 
measured in T3  and the lowest pH value was 
obtained in T2. So, the increase in pH and concurrent 
decrease in TA observed during storage for all the 
treatments  

 
Viscosity Measurement: 

 
The results showed that there was significant 

difference in viscosity between different treatments 
(p<0.05). As shown in Table 3, the highest viscosity 
value of 8.07 cp was observed on the 5th  day for 
treatment 2, and the value increased to 8.45 cp on the 
10th day, and finally decreased to  8.08 cp at the end 
of the storage period. Treatment 3 showed a similar 
trend but treatment 1 had decreased trend during 15 
days storage.  

Viscosity, and the structure of the gel, is 
influenced by several factors, including incubation 
temperature, casein concentration, heat treatment of 
the milk, acidity and type of starter culture [14]. As 
mentioned elsewhere långfil has a very mild and 
slightly acidic taste, high viscosity and ropy 
consistency. Due to the production of EPS, the 
product is very stable and has a low tendency to 
wheying off [6]. In this research, we used medium-
EPS producing starter culture, so that the texture of 
fermented milks was not as ropy as it should be. In 
general, the viscosity of all treatments was low.   

 
Microbiological Analysis: 
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The result of mesophilic bacteria count are 
presented in Table 4. Leuconostoc bacteria count of 
samples in different treatments showed significant 
difference (p<0.05) and also there was significant 
difference between the Leuconostoc  bacteria count 
of samples during storage at 4°C (p<0.05).   

Lactococcus bacteria count of fermented milks 
during cold storage showed significant difference 
(p<0.0001) but there was no significant difference 
between the Lactococcus bacteria count in different 
treatments. 

 In general, the highest mesophilic bacteria count 
was observed on the 5th  day and then decreased at 
the end of the storage period in all samples. 

 
Sensory Evaluation: 

 
Table 5 shows the sensory evaluation scores of 

samples during storage at 4°C. Flavor scores of 
samples in different treatments showed significant 
difference (p<0.0001) but there was no significant 
difference in the flavor between samples during 
storage.  

Odor of the samples showed significant 
difference between different treatments (p<0.05) and 
also there was significant difference in the odor 
between the samples during storage at 4°C 
(p<0.0001). 

Scores attributed by panelists to flavor and odor 
of samples was low. However, the product 
containing 2% DL-type starter culture ,T2, had the 
highest score during cold storage. Even though the 
level of citrate metabolism in lactic acid bacteria is 
very low, it is an important property of some 
mesophilic strains [18]. The starter culture used in 
the research contains a blend of Lactococcus lactis 
subsp. lactis, Lactococcus lactis subsp. cremoris, 
Lactococcus lactis subsp. lactis biovar diacetylactis 
and Leuconostoc mesenteroides subsp. cremoris. 
Lactococcus lactis subsp. lactis and Lactococcus 

lactis subsp. cremoris are capable of rapid 
acicification of milk. The latter two organisms are 
the main aroma-forming bacteria in the product [8]; 
They are used in products such as cultured buttermilk 
to produce diacetyl via citrate fermentation [11]. 
Certain carbonyl/flavoring compounds, such as 
acetate, diacetyl, acetoin and 2,3 butanediol, and CO2 
are produced in milk through the metabolism of 
citrate. While acetoin and butanediol are tasteless 
and not involved in flavor, diacetyl is an important 
flavor component [18]. It was noted that Iranians do 
not preferred high diacetyl flavor. 

Color of the treatments showed significant 
difference (p<0.05) but there was no significant 
difference between the color of fermented milks 
during storage. 

Texture scores of fermented milks showed 
significant difference (p<0.0001) and also there was 
significant difference in the texture between the 
samples during storage at 4°C (p<0.0001). It is 
evident that EPSs, which are produced by the starter 
cultures during the fermentation stage, modify or 
significantly affect the texture properties of 
fermented milks. Such products have been reported 
to obtain a higher viscosity and a lower degree of 
syneresis (whey separation) compared with products 
produced with non-EPS producing cultures [15,18]. 
As mentioned elsewhere, in this research we used 
medium-EPS producing culture, so that the texture of 
fermented milks was not as ropy as it must be.  

Finally, overall acceptability scores of fermented 
milks showed significant difference (p<0.0001) and 
also there was significant difference in that between 
samples during storage at 4°C (p<0.05). As it was 
shown in Table 5, the product containing 2% 
mesophilic starter culture, T2, had the highest score 
during cold storage. This indicated that the texture 
and odor of the fermented milks were important in 
determining liking of them. 

 
Table 1: Treatments used in the research 

% Inoculation of DL-type starter culture (CHN-22)* Treatment 
1 T1 
2 T2 
3 T3 

*CHN-22: high flavour/ medium texture. 
Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. lactis 
biovar. diacetylactis and Leuconostoc mesenteroides subsp. cremoris. 
 
Table 2: Chemical properties of fermented milks (T1, T2 and T 3) during cold storage* 

Treatment Storage(day) Acidity( °D)     pH 
    
T 1 5 87.33 1.53ab 4.41 0.09a 
 10 86.33 3.21ab 4.65 0.39a 
 15 85.00 2.65ab 4.50 0.02a 
T 2 5 89.67 1.53a 4.38 0.07a 
 10 87.67 2.08ab 4.55 0.06a 
 15 88.00 2.65ab 4.50 0.05a 
T 3 5 88.00 1.00ab 4.50 0.05a 

10 85.00 1.00ab 4.38 0.33a 
15 83.00 1.00b 4.53 0.04a 

*  Means  standard deviation within the same column with different superscript letters differ significantly (p<0.05). 
Table 3: Viscosity (cp) of fermented milks (T1, T2 and T 3) during cold storage* 
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Treatment 
 

                                                                                          

storage (day) 

  

5 10 15 
T 1 8.02 0.55ab 7.54 0.23ab 6.74 0.52b 
T 2 8.07 0.30ab 8.45 0.48a 8.08 0.80ab 
T 3 4.99 0.86c 7.19 0.42ab 7.17 0.25ab 

 
Table 4: Mesophilic bacteria count (log cfu/ml) of fermented milks  (T1, T2 and T 3) during cold storage* 

Treatme  nt Storage(day) Lactococcus Leuconostoc 
    
T 1 5 8.10 0.09a 8.04 0.11a 
 10 7.70 0.16abcde 7.81 0.29abc 
 15 7.39 0.21def 7.56 0.25abc 
T 2 5 8.03 0.18abc 8.04 0.01ab 
 10 7.81 0.03abcd 7.59 0.07abc 
 15 7.47 0.11def 7.64 0.18abc 
T 3 5 8.05 0.26ab 7.93 0.11abc 

10 7.54 0.18def 7.38 0.17c 
15 7.21 0.05f 7.35 0.37c 

*  Means  standard deviation within the same column with different superscript letters differ significantly (p<0.05). 
 
Table 5: sensory properties of fermented milks (T1, T2 and T 3) during cold storage* 

Treatment     Storage(day) Sensory properties 
  Flavor Odor Color Texture Overall acceptability 
       
T 1 5 4.58  1.16d 4.92 0.79abc 5.83 0.72ab 3.75 1.06cdef 4.25 0.75de 
 10 5.42 1.08abcd 5.00 0.95abc 6.00 0.60ab 4.17 0.83bcdef 4.17 1.03de 
 15 5.25 0.75abcd 6.00 0.95c 5.92 1.00ab 4.75 0.87abc 4.83 0.72abcd 
T 2 5 6.25 1.66a 5.25 0.75abc 6.17 1.11ab 4.58 1.16abcd 5.67 0.49ab 
 10 5.29 1.38abc 5.58 1.00bc 6.17 0.58ab 5.00 0.74ab 5.50 0.80abc 
 15 6.25 0.97ab 6.00 0.13c 6.50 0.80a 5.42 0.51a 5.75 0.45a 
T 3 5 4.75 1.36d 4.33 0.89a 6.00 1.21ab 3.33 0.98f 3.92 0.79de 

10 4.42 0.90d 4.67 1.07ab 5.58 0.90ab 4.00 0.85bcdef 3.67 0.78e 
15 4.67  0.89d 5.58 0.79bc 5.25 0.87b 4.50 0.52abcde 4.42 1.00de 

*  Means  standard deviation within the same column with different superscript letters differ significantly (p<0.05). 
 

Conclusion: 
 
Understanding consumer needs and preferences 

are critical to successful marketing and enhancing 
marketing value of a product. This study showed that 
långfil made by 1(T1), 2(T2) and 3%(T3) of 
mesophilic starter culture, DL-type, with medium-
EPS producing had a low viscosity. However, T2 
was selected as preferential treatment; it had a higher 
viscosity and a lower tendency to wheying off. We 
found that viscosity and flavor of the fermented milk 
should be improved. 
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