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Editorial on the Research Topic

Beneficial effects of functional ingredients in feed on immunity
improvement and growth promotion of aquaculture animals

Aquaculture now supplies an increasing proportion of food fish, 49% (1.226 billion
tons) of the total in 2020, and is the fastest growing food sector with production as the per
capita food fish supply has reached 20.2 kilograms (FAO, 2022). With capture fisheries
declining in worldwide and the expansion of the farming industry, fish meal, the critical
protein sources in feed, is obviously inadequate to support the requirement, and use levels
will still have to be declined. The application of plant protein sources and non-protein
energy sources are increasingly widespread. Consequently, the poor feed palatability,
decreased food intake, reduced health and growth performance of farmed animal
induced by receiving low-fishmeal diets have recently gained increasing attention
(Lazzarotto et al., 2018; Niu et al., 2019; Wattanakul et al., 2019). On the other hand,
Due to the rapid expansion of farming scale, the increased rearing densities and
deteriorated aquatic environment leads to an outbreak in disease frequency (Li et al,
20205 Jahangiri et al., 2022). Given the use of antibiotics is being restricted, it is particularly
important to develop safe and effective ingredients to improve both the growth and health
of aquaculture animals.

Here, we inspire a Research Topic including 10 papers on dietary ingredients
influencing the growth performance, meat quality, ovarian development, intestinal
histology, antioxidant activity and immunity of economic aquatic animals, aiming to
highlight the strategies and fundamental mechanisms for promoting the sustainable
development of aquaculture based on both the experiments and theory.

To alleviate growth reduction and enteritis caused by low fish meal diets, Yao et al.
evaluate the different inclusion level of Schizochytrium limacinum in diets, and
demonstrated that 0.6% S. Limacinum supplementation can improve the growth
performance, promote hepatopancreas lipid metabolism, reduce apoptosis, promote
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autophagy and improve intestinal health of Litopenaeus vannamei
fed low fish meal diets. The study of Yue et al. revealed that
limonene, allicin and betaine supplementation in low fish meal
diets had a time effect on the growth performance, and could
improve antioxidant capacity, meat quality and intestinal health of
largemouth bass (Micropterus salmoides). Meanwhile, Ke et al.
reported that that dietary sodium butyrate intervention could
enhance growth and feed utilization of orange-spotted grouper
(Epinephelus coioides) with high soybean meal-induced enteritis
by promoting intestinal digestive enzyme activities, reducing
mucosa permeability, maintaining the integrity of intestinal
morphology and attenuating the intestinal inflammatory response.

Plant-based additives have been attracting growing attention in the
last two decades. Studies in M. salmoides demonstrated that mulberry
leaf extract could improve antioxidant capacity, immune function, and
glycolipid metabolism, thereby alleviating the negative effects of a high-
starch diet (Tingsen et al.). An addition of 2% fermented tea residue
can also improve the growth and the liver antioxidant capacity, and
enhance the resistance to Aeromonas hydrophila in largemouth bass
(Jiang et al.). Moreover, Chien et al. reported that the appropriate level
(250-500 ppm) of dietary grape extract could improve the growth
performance and antioxidant activity of L. vannamei.

Other additives were also involved in this Research Topic. An
increase of growth performance and antioxidant status were observed
in juvenile yellow catfish (Pelteobagrus fulvidraco) fed diets supplied
with pyrroloquinoline quinone (Shi et al.). Additionally, SKL17-2
peptide, a 17-amino acids (aa) short peptide synthesized based on
interferon-g related protein in large yellow croaker (Larimichthys
crocea), could destroy Pseudomonas plecoglossicida and was
considered to be a potential feed additive used for prevention and
treatment of visceral white nodules disease (Lin et al.).

Beside feed supplements, several ingredients were also
investigated in this Research Topic. The effects of cholesterol on
ovarian development of Eriocheir sinensis were well studied by Guo
et al,, in which 0.4% of dietary cholesterol can promote ovarian
maturation via improving the estradiol level of the organism.
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Moreover, the impact of the dietary inclusion of cellulose with
different viscosities on the growth, nutrient digestibility, serum
biochemical indices, and the hepatic and gut morphology of
largemouth bass indicated that viscosity is the main anti-
nutritional effect of dietary carboxymethyl cellulose and soluble
non-starch polysaccharides (Liu et al.).

The Research Topic summarized some of the latest advancement
on the recent development and achievement in revealing growth and
immune regulation of functional dietary ingredients on aquaculture
animals. We are appreciated to all authors for their innovative works
and all reviewers for their helpful comments. We sincerely thank the
Editorial Team of Frontiers in Marine Science for their hard work to
get the publication of Research Topic.

Author contributions

XW: Writing-original draft. JS: Writing-review. All authors
contributed to the article 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.

in cultured large yellow croaker (Larimichthys crocea) in China. J. Fish. Dis. 43 (11),
1353-1361. doi: 10.1111/jfd.13206

Niu, K.-M., Khosravi, S., Kothari, D., Lee, W.-D., Lim, J.-M., Lee, B.-]., et al. (2019).
Effects of dietary multi-strain probiotics supplementation in a low fishmeal diet on
growth performance, nutrient utilization, proximate composition, immune parameters,
and gut microbiota of juvenile olive flounder (Paralichthys olivaceus). Fish. Shellfish.
Immunol. 93, 258-268. doi: 10.1016/j.£51.2019.07.056

Wattanakul, U., Wattanakul, W., and Thongprajukaew, K. (2019).
Optimal replacement of fish meal protein by stick water in diet of sex-
reversed Nile tilapia (Oreochromis niloticus). Animals 9 (8), 521.
doi: 10.3390/ani9080521

frontiersin.org


https://doi.org/10.3389/fmars.2022.1029969
https://doi.org/10.3389/fmars.2022.1029397
https://doi.org/10.3389/fmars.2022.1029360
https://doi.org/10.3389/fmars.2022.999947
https://doi.org/10.3389/fmars.2023.1104870
https://doi.org/10.3389/fmars.2022.989948
https://doi.org/10.3389/fmars.2022.1038013
https://doi.org/10.3389/fmars.2022.1070829
https://doi.org/10.3389/fmars.2022.1070829
https://doi.org/10.3389/fmars.2022.1023872
https://doi.org/10.4060/ca9229en
https://doi.org/10.1111/are.15769
https://doi.org/10.1371/journal.pone.0190730
https://doi.org/10.1111/jfd.13206
https://doi.org/10.1016/j.fsi.2019.07.056
https://doi.org/10.3390/ani9080521
https://doi.org/10.3389/fmars.2023.1229367
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

	Editorial: Beneficial effects of functional ingredients in feed on immunity improvement and growth promotion of aquaculture animals
	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


