The prebiotic effect of Australian seaweeds on bacterial abundance
and short chain fatty acid production in a simulated gut model
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Introduction Results

Diet is known to affect the composition of the human gut microbiota and ENHANCEMENT OF BACTERIAL ABUNDANCE

the bacterial production of short chain fatty acids (SCFA), which impacts [ At phylum level, Bacteroidetes, Firmicutes, Actinobacteria and Proteobacteria
the health of the host 1. Whole seaweeds (WH) and their extracts contain [} comprised 98.6% of the total bacterial population (Fig. 3). After 24 hr, compared to
prebiotic components such as polysaccharides (PS) and polyphenols (PP) B the INU and EGCG controls, several taxa within the phylum Firmicutes, including
that can be digested by gut bacteria. In this study, the Australian brown the lactic acid producing order Lactobacillales, particularly Enterococci and
seaweeds, Phyllospora comosa and Ecklonia radiata, the green seaweed, Ruminococcaceae; and the chief butyrate-producing genera Faecalibacteria,
Ulva ohnoi, and their PS and PP extracts were assessed for potential Roseburia and Butyricicoccus, were significantly (P < 0.05) enhanced by WH & PS

. L : . . : extracts. PP extracts enhanced the abundance of some families within the phylum
prebiotic activities using an In vitro gut model with human faecal inoculum. . . . o _ |
. L. . Actinobacteria, namingly Bifidobacteriaceae and Eggerthellaceae; and the genera
Seaweeds are an underutilised source of prebiotics which may be

_ Blautia and Barnesiella. Bacteroidetes and total Actinobacteria were reduced by all
developed as functional foods for gut health. seaweed extracts compared to INU, while Proteobacteria increased. The Shannon
Diversity Index and species richness increased in the presence of the WH, PS &
PP extracts compared to INU and EGCG controls.

Methods Table 1. Gastric digestibility Table 2. Fibre content (% DW)

Gastric digestibility Soluble fibre Insoluble fibre

: : . W
Phyllospora comosa Ecklonia radiata Ulva ohnoi Seaweed (% DW) P. comosa WH 23.47 + 0.60 37.41 *0.72

T TR ol 20.28 + 0.93 P. comosa PS 31.37 +0.56 SR
E. radiata WH 13.46 + 0.45 27.82 +0.21
E. radiata WH 41.98 £1.84 .
R —— E. radiata PS 30.86 + 0.96 63.09+ 1.74
: Y= U. ohnoi WH 15.05 + 0.48 32.01 + 0.34
U. ohnoi PS 28.32 +0.30 59.61 +1.17
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Quantification of SCFA (gas, Total and Iindividual SCFA, particularly butyric, acetic and propionic acids
chromatography), fibre produced by bacteria fermented with E. radiata PS and PP; and U. ohnoi WH,

E)eonl%rr?eargigl %E)ar:/tm?t(rli:%)l i% PS and PP were significantly greater those in INU and EGCG controls (Fig. 4).
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Fig. 3 Relative bacterial abundance at phylum level

Total SCFA production
Fig. 2. Experimental process 227.53 208.68

. Whole seaweed

183.73
Pepsin (porcine, 2,000 U/mg), pancreatin (porcine, 100 U/g protease, 60 B oty enccnride exiract 1 182.91
J/g lipase, 200 U/g amylase) and amyloglucosidase (Aspergillus niger, 30 Polyphenol extract 140.42
61.20
& >

J/mg) were used to simulate gastrointestinal digestion.

d Fresh faecal samples were collected and pooled from three individual _ . 5i2 3738 4950
.76
& @‘2‘

nealthy volunteers on no dietary restrictions who had not taken antibiotics — |
R Ra

for at least 3 months prior to donating. ' J
N N

4 Inulin (INU) was used as a positive polysaccharide control, cellulose as a ‘ ' > & &

N} N}
negative, and epigallocatechingallate (EGCG) as a positive polyphenol | | | | |
control Fig. 4. Total SCFA production by gut bacteria after 24 hr fermentation with each substrate

Conclusion

Whole seaweeds and their polysaccharide and polyphenol extracts showed prebiotic activities in the simulated gut model with up to three-fold increases in SCFA
production, and enhancement of bacterial abundance in taxa associated with gut homeostasis, mucosal barrier regulation, SCFA production, immune modulation,
and anti-inflammatory effects 671, However, the total abundance of Actinobacteria decreased, while Proteobacteria increased, both of which has been found to occur
in the gut microbiota of individuals with gastrointestinal and systemic diseases [8°, This study shows that whole seaweeds and their polysaccharide and polyphenol
extracts may have potential as prebiotic functional food supplements to maintain normal gut function and alleviate dysbiosis, however, In vitro results are not fully
representative of the biological fate or impact of dietary prebiotics and must be validated in animal and human trials.

Bibliography
1.Peluzio,M.d.C.G.,Martinez,J.A.,&Milagro,F.1.(2021).Postbiotics:Metabolitesandmechanismsinvolvedinmicrobiota-hostinteractions. TrendsinFoodScience&Technology,108,11-26.
2.Dore,C.M.P.G.,Alves,M.G.d.C.F.,Will,L.S.E.P.,Costa, T.G.etal.(2013).Asulfatedpolysaccharide,fucans,isolatedfrombrownalgaeSargassumvulgarewithanticoagulant,antithrombotic,antioxidantandanti-inflammatoryeffects.CarbohydratePolymers,91(1),467-475.
3.Lopesetal.(2012).Canphlorotanninspurifiedextractsconstituteanovelpharmacologicalalternativeformicrobialinfectionswithassociatedinflammatoryconditions?PLoSONE,7,0031145.
4.Bird,A.R.,Usher,S.,May,B.,Topping,D.L.&Morell,M.K.(2012).Chapter5.ResistantStarch:Measurement,Intakes,andDietaryTargets.InDietaryFiberandHealth.EdsCho,S.&Almeida,N.CRCPress:BocaRaton,USA,pp60-75.
5.Zhou,Z.,Cao,X.&Zhou,J.Y.H.(2013),Effectofresistantstarchstructureonshort-chainfattyacidsproductionbyhumangutmicrobiotafermentationinvitro.Starch/Starke,65:509-516.
6.Deleu,S.,Machiels,K.,Raes,J.,Verbeke,K.,&Vermeire,S.(2021).Shortchainfattyacidsanditsproducingorganisms:AnoverlookedtherapyforIBD?eBioMedicine,66,103293.
7.Wu,Z.,Huang,S.,Li,T.,Li,N.,Han,D.,Zhang,B.,Xu,Z.,Zhang,S.,Pang,J.,Wang,S.,Zhang,G.,Zhao,J.,&Wang,J.(2021). Gutmicrobiotafromgreenteapolyphenol-dosedmiceimprovesintestinalepithelialhomeostasisandamelioratesexperimentalcolitis. Microbiome,9(1),184.
8.Binda,C.,Lopetuso,L.R.,Rizzatti,G.,Gibiino,G.,Cennamo,V.,&Gasbarrini,A.(2018).Actinobacteria: Arelevantminorityforthemaintenanceofguthomeostasis.DigestiveandLiverDisease,50(5),421-428.
9.Ceccarani,C.,Bassanini,G.,Montanari,C.,Casiraghi,M.C.,Ottaviano,E.,Morace,G.,Biasucci,G.,Paci,S.,Borghi,E.etal.(2020).Proteobacteriaovergrowthandbutyrate-producingtaxadepletioninthegutmicrobiotaofglycogenstoragediseasetypelpatients.Metabolites,10(4).

MSCA |  researcns This research was funded by the Research Leaders 2025 postdoctoral programme, co-funded by Teagasc and the European
C@FUND LEADERS Union’s Horizon 2020 research and innovation programme under the Marie Sktodowska-Curie grant agreement number 754380.

————rsy



http://www.megaprint.com/
https://www.postersession.com/order/

