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Editorial on the Research Topic

Genetic factors affecting the nutritional and processing quality of milk
The studies on the effects of genetic factors on milk composition and properties have

changed dramatically since the introduction of the so called “omic” sciences. In this

Research Topic, it is highlighted how the use of genomics, proteomics and nutrigenomics

approaches may help to better investigate milk quality at the gene level. Furthermore, the

potential of prediction methods based on the analysis of milk spectra was also investigated

to assess the processing quality of milk.

The coagulation ability of milk is essential in the dairy sheep industry because milk is

mostly processed into cheese. The cheese-making quality of milk is usually assessed by the

measurement of rennet coagulation parameters (RCP). Milk with good RCPs has higher

cheese yield and quality (De Marchi et al., 2008). Conversely, non-coagulating milk (NCM,

milk not forming a curd within the testing time) impairs achievable cheese yield and profit.

Prediction of NCMwith rapid methods could allow the use of this parameter in dairy sheep

breeding programs. In this regard, Gaspa et al. showed how the analysis of mid-infrared

(MIR) spectra of milk is a promising tool to predict NCM. The use of genomic methods was

investigated by the same authors to identify potential genes involved in NCM.

The two most widespread genetic variants of beta-casein in bovine milk are A1 and A2.

This polymorphism has gained a lot of attention in the last 20 years because of the possible

involvement of the A1 variant in non-transmissible diseases on humans (Summer et al.,

2020). To date, no negative effects of A1 consumption on human health were detected by

official bodies (EFSA, 2009). Despite this, some dairy companies worldwide have started

cow milk production, making only A2 milk. Following a genomic approach, Scott et al.

reported how the selection of A2 cows could potentially reduce genetic diversity in dairy

cows, increasing the level of inbreeding with negative repercussions on fertility.

The polymorphism of caseins influences the processing and nutritional quality

of goat milk (Selvaggi et al., 2014). Genetic variants of alpha-s1 casein were
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associated to different levels (from high to null) of expression

of the corresponding protein. Santillo et al. highlighted how

the level of expression of alpha-s1 casein was positively

associated with the activity of plasmin, the main endogenous

proteases in goat milk. This could have important repercussions

on the cheese-making quality of milk, because plasmin is directly

involved in proteolytic reactions that take place during

cheese ripening.

Supplementation of dairy ruminants with specific feed

additives is used to improve the nutraceutical quality of milk

(Savoini et al., 2019). As a matter of fact, it is well known that

diets also affect the expression of genes of the mammary gland.

Cremonesi et al. reported how the supplementation of dairy goat

with linoleic acid increases the quality of milk fatty acids

(increased concentration of polyunsaturated fatty acids and

reduced n-6/n-3 ratio). Following a nutrigenomic method, they

highlighted how supplementation also affects the expression of

genes of the mammary gland involved in metabolism and in

immune responses to inflammation.
Frontiers in Animal Science 02
Author contributions

MM wrote the manuscript. All authors contributed to

manuscript revision, read, and approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
De Marchi, M., Bittante, G., Dal Zotto, R., Dalvit, C., and Cassandro, M. (2008).
Effect of Holstein Friesian and Brown Swiss breeds on quality of milk and cheese. J.
Dairy Sci. 91, 4092–4102. doi: 10.3168/jds.2007-0788
EFSA (European Food Safety Authority). (2009). Review of the potential health impact of b-

casomorphins and related peptides. EFSA Scientific Report 231, 1–107. doi: 10.2903/j.efsa.2009.231r
Savoini, G., Omodei Zorini, F., Farina, G., Agazzi, A., Cattaneo, D., and Invernizzi, G.

(2019). Effects of fat supplementation in dairy goats on lipid metabolism and health
status. Animals 9, 917. doi: 10.3390/ani9110917
Selvaggi, M., Laudadio, V., Dario, C., and Tufarelli, V. (2014). Major proteins in goat
milk: an updated overview on genetic variability. Mol. Biol. Rep. 41 (2), 1035–1048.
doi: 10.1007/s11033-013-2949-9

Summer, A., Di Frangia, F., Ajmone Marsan, P., De Noni, I., and Malacarne, M.
(2020). Occurrence, biological properties and potential effects on human health of b-
casomorphin 7: current knowledge and concerns. Crit. Rev. Food Sci. Nutr. 60 (21),
3705–3723. doi: 10.1080/10408398.2019.1707157
frontiersin.org

https://doi.org/10.3389/fanim.2022.897172
https://doi.org/10.3389/fanim.2022.909271
https://doi.org/10.3168/jds.2007-0788
https://doi.org/10.2903/j.efsa.2009.231r
https://doi.org/10.3390/ani9110917
https://doi.org/10.1007/s11033-013-2949-9
https://doi.org/10.1080/10408398.2019.1707157
https://doi.org/10.3389/fanim.2023.1237063
https://www.frontiersin.org/journals/animal-science
https://www.frontiersin.org

	Editorial: Genetic factors affecting the nutritional and processing quality of milk
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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 <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


