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The coagulum obtained at the rennet curdling (the dicalcic paracaseinate)  is transformed gradually, 
under the lactic acid action, in monocalcic paracaseinate which is soluble in 5% NaCl solution at 50 – 
55OC. This proteic fraction, in the presence of the salt in cheese, has an adhesive capacity, higher than 
other paracaseinates and therefore it has a notable influence over the rheological characteristics of the 
cheese. The proteolysis evolution in the probiotic cheese Telemea was analyzed comparing the classic 
cheese Telemea and the probiotic one by determining the nitrogen fractions and as well by determining 
the variation of the monocalcic paracaseinate. 
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1. Introduction 
Cheese is the most complex of the dairy products, involving chemical, biochemical and 
microbiological processes. In Romania, a lot of cheese assortments are made, but the Telemea chesse 
is the most appreciated by the consumers. After the ripening period it has a unique fl avour, taste and 
aroma. Cheeses similar to this type are extensively manufactured in the Balkan countries known as 
Kashkaval and Kasseri (Costin, 2003). 
There are different types of probiotic cheeses available on the market worldwide. Bifidobacteria are 
the most widely used probiotic in cheese. Probiotics, as well as other nutritional supplements 
(antioxidants, vitamins, herbs, etc.), have been added to shredded natural cheese. Bacteria with 
probiotic properties could be included with cheese starters added directly to cheese milk or to the curd 
before hooping  (NLAB, 2002). In the last two decades, research has been focused on finding new 
starter cultures suitable for the maturation of cheeses, and the methods to shorten the time of 
maturation, including the use of different packaging materials (Ross et al., 1999).  
Cheese is a visco-elastic material. The consistency of cheese affects its eating quality, usage properties 
(cutting, grating, etc.), handling properties (shape retention), ease of curd fusion and rind formation, as 
well as eye formation (McSweeney, 2004). 
During (and after) deformation, a part of the mechanical energy supplied to cheese is stored in the 
material (elastic part) and partly dissipated (viscous part). Rheological properties of cheese depend 
mainly on its composition (water, protein, fat, and salt content), pH value, protein degradation, and 
temperature (Costin, 2003). 
 
2. Material and method 
The cheese was fabricated using cow milk with the following characteristics: density 1.028 kg/m3, 
acidity 19°T, pH 6.6 and fats 3%.  
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Two experimental varieties of Telemea cheese: with classical (TC) and probiotic culture (TB) were 
analyzed after pressing and salting every 5 days during the 40 days maturation by the Kjeldahl 
method. 
 
3. Results and discussions 
The coagulum obtained during the rennet curdling – the dicalcic paracaseinate – is transformed 
gradually, under the lactic acid action, in monocalcic paracaseinate which is soluble in 5% NaCl 
solution at 50.5°C. This proteic fraction, in the presence of the salt from cheese, has an adhesive 
capacity, higher than other paracaseinates and therefore it has a notable influence over the rheological 
characteristics of the cheese. 
If the lactose fermentation is very intense inside the coagulum and the pressed cheese, the lactic acid 
will remove the calcium from the monocalcic paracaseinate forming the paracasein which does not 
have the same adhesive capacity, thus obtaining cheeses with friable texture paste. The transition rate 
of the bicalcic paracaseinate in monocalcic paracaseinate and then in paracasein influences decisively 
the rheological characteristics of the cheese. Therefore, it is important to determine the proportion of 
monocalcic paracaseinate for different stages of the telemea cheese fabrication.     
The data shown in table 1 and figures 1 and 2 does not reveal differences between the two types of 
cheese in terms of the monocalcic paracaseinate evolution. It represents only 0.90% of the pressed 
cheese and 0.82% of the total nitrogen.  
 

Table 1. The variation of the monocalcic paracaseinate content for the Telemea cheese fabrication 

Nitrogen in monocalcic paracaseinate  
% cheese % D.S. % NT % water soluble nitrogen Fabrication 

stage TC TB TC TB TC TB TC TB 
After pressing 0.027 0.023 0.074 0.067 0.90 0.82 0.95 0.85 
After salting 0.116 0.114 0.295 0.299 3.60 3.65 3.85 3.79 
After 5 days 0.300 0.284 0.739 0.715 9.01 8.73 9.74 9.12 
After 10 days 0.582 0.542 1.408 1.346 17.17 16.43 18.65 17.64 
After 15 days 1.312 1.336 3.171 3.201 38.67 39.08 42.17 42.48 
After 20 days  1.504 1.589 3.635 3.697 44.32 45.02 49.60 50.00 
After 25 days 1.685 1.838 4.071 4.129 49.65 50.41 59.34 59.31 
After 30 days 1.818 1.960 4.392 4.401 53.57 53.98 64.40 63.48 
After 35 days 1.970 2.204 4.762 4.948 58.07 60.42 70.03 71.97 
After 40 days 2.027 2.273 4.902 5.102 59.79 62.30 72.09 74.20 
*TC – classical Telemea, *TB – probiotic Telemea 

 
Figure 1. The monocalcic paracaseinate evolution (%NT) 
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Because of the increased acidity during salting, the monocalcic paracaseinate content increases 
approximately 4.0 times in the classical cheese and 4.5 times in the probiotic cheese towards the pressed 
cheese. The forming of the monocalcic paracaseinate during the first 15 days of maturation is intense, its 
content being 10 times increased in both types of cheese. Afterwards, the forming of the monocalcic 
paracaseinate is slowing down. After 25 days of maturation the nitrogen in the monocalcic paracaseinate 
represents 50% of the total nitrogen. It is interesting to point out that after 40 days; 72-74 % of the total 
fractions insoluble in water represents the nitrogen in the monocalcic paracaseinate. According to figures 1 
and 2 it can be evaluated that a linear correlation between the evolutions of the monocalcic paracaseinate (% 
total N and % water soluble N) during the fabrication of the probiotic cheese Telemea does exist, since the 
factor R2 > 0.9 in both cases.  

 

 
Figure 2. The monocalcic paracaseinate evolution (% water soluble nitrogen) 

 
4. Conclusions 
As a final consideration, it is concluded that the dicalcic paracaseinate is transformed gradually, under the 
lactic acid action, in monocalcic paracaseinate. 
This proteic fraction, in the presence of the salt in the cheese, has an adhesive capacity, higher than other 
paracaseinates and therefore it has a notable influence over the rheological characteristics of the cheese. 
Because of the increased acidity during salting, the monocalcic paracaseinate content increases 
approximately 4.0 times in the classical cheese and 4.5 times in the probiotic cheese towards the pressed 
cheese.  
The forming of the monocalcic paracaseinate during the first 15 days of maturation is intense, its content 
being 10 times increased in both types of cheese. After 25 days of maturation the nitrogen from the 
monocalcic paracaseinate represents 50% of the total nitrogen. After 40 days, 72-74 % of the total fractions 
insoluble in water, represent the nitrogen in the monocalcic paracaseinate.   
 
References 
Costin, G.M. 2003. Stiinta si ingineria fabricării brânzeturilor. Ed. Academica, Galati. 
McSweeney, P.L.H. 2004. Biochemistry of cheese ripening. International Journal of Dairy Technology, 3, 127-144. 
NLAB. 2002. Research Network on Lactic Acid Bacteria. Dairy Research Centre STELA.  

http://www.fsaa.ulaval.ca/stelawww/en/pdf/technofiche3a.pdf. Accessed Sep. 22, 2003. 
Ross, R. 1999. Process for the manufacture of probiotic cheese. PCT International Patent Application WO99/62348 

http://www.ifis.co.uk/hottopics/Func_Food_abst2.html. Accessed Jan. 20, 2004. 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


