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Diets are distinct patterns of food consumption

Food group Mediterranean Ketogenic Paleo Omnivore Vegan Vegetarian

Meats

Fish

Eggs

Dairy

Legumes

Fruits Restricted (non-starchy)

Vegetables (non-root)

Grains

Nuts

Diet has a significant impact on the 
composition of the gut microbiome.

Diet is the biggest modifiable factor impacting microbiome composition and function. The literature, 
along with MetaXplore data analysis, indicates the more extreme the diet, the more impact it has on 
the microbiome. More restrictive diets such as vegan, and ketogenic, have the most impact on the 
abundance of species within the microbiome. Plant-rich diets that include a variety of fruits, vegetables, 
legumes, grains, nuts and seeds are associated with a healthier microbiome. Understanding the 
interactions between the diet and microbiome can help optimise patient health outcomes. 



Diet style and the gut microbiome

Testing reveals dietary influence  
on the microbiome

Testing your patients with the Co-BiomeTM MetaXploreTM range 

can reveal your patients potential for microbial marker production 

or consumption, allowing you to make personalised dietary 

recommendations for targeted microbiome interventions.
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“The more extreme the diet the more 
impact on the microbiome”



Microbiome features

Microbiome 
feature 

Health association Diet association 

Microbial species

Health and disease associated species  

Prevotella 
copri  

Commonly found in non-western populations while in 
Western populations it is found in fewer than 30% of 
individuals1. It is linked to both positive and negative 
health outcomes which may reflect the impact of diet 
and lifestyle on this species.  
P. copri can use both fibre and protein:  
- when it degrades fibre, it produces beneficial SFCAs 
- when it degrades protein, it produces BCAAs 

Associated with vegan diets2. One 
study suggested a Mediterranean diet 
may provide a greater cardioprotective 
benefit if the microbiome does not 
contain P. copri. 3.  

Alistipes 
putredinis  

Studies have observed higher levels in patients with 
colon cancer4. However, other studies associated a 
low abundance of A. putredinis with chronic fatigue 
syndrome5, irritable bowel syndrome6,7 and liver disease8,9.

A vegetarian diet can reduce  
A. putredinis levels10. 

Disease-associated species  

Bilophila 
wadsworthia  

A common inhabitant of the human gut but can 
become problematic at high levels. Higher levels of 
B. wadsworthia have been observed in patients with 
colon cancer4 and insulin resistance11.  

Increased in omnivore compared to 
vegan and vegetarian diets2. Early 
research suggests high fat, low fibre diets 
may promote B. wadsworthia,12,13,14,15.  

Faecalicatena 
torques  

Previously called Ruminococcus torques, this is a 
common inhabitant of the human gut. Higher levels 
of F. torques have been observed in patients with 
obesity16, insulin resistance11,17, gut inflammation18 and 
inflammatory bowel disease19.

Decreased in vegan, vegetarian2 and 
Mediterranean20 diets and increased 
in ketogenic diets21. Increased intake 
of plant protein and regular fruit 
consumption have been associated 
with reduced F. torques18.

Negativibacillus 
spp.  

N. massiliensis and N. sp000435195 are less common 
members of the human gut microbiome. They are 
both trimethylamine producing microbes while N. 
sp000435195 can also produce hydrogen sulphide.  

Both N. massiliensis and N. sp000435195 
are increased in ketogenic and reduced 
in vegetarian and vegan diets. N. 
sp000435195 was also significantly 
increased in paleo diets21.

Hungatella_A 
MIC8772 

A common member of the human gut microbiome.  
H. MIC8772 is a hydrogen sulphide and BCAA 
producing microbe.  

Increased in paleo, ketogenic and low 
carbohydrate diets21.

Health-associated species  

Bifidobacterium 
spp. 

Bifidobacterium species are widely used in probiotic 
supplements, however, following the cessation of 
breastfeeding they are not essential for a healthy gut 
microbiome. Approximately, 1 in 5 samples within the 
MetaXplore healthy cohort contain no detectable levels 
of Bifidobacterium.

Reduced in vegan22, low carbohydrate18, 
low FODMAP23, ketogenic24,25 and 
paleo26 diets.

Agathobacter 
rectale  

Previously called Eubacterium rectale, this is a common 
inhabitant of the human gut. Low levels of A. rectale 
have been reported in type-1 diabetes mellitus27, 
coronary heart disease28, liver disease8,9, chronic fatigue 
syndrome29 and increased COVID-19 severity30.

Increased in Mediterranean20 and 
decreased in ketogenic diets24,25.  
Diets rich in resistant starch have been 
shown to increase the abundance of 
A. rectale in obese men31.  Increased 
consumption of rice has been linked to 
increased levels of A. rectale18. 

Faecalibacterium 
praunitzii  

MetaXplore detects 10 different F. prausnitzii species 
with D and G being the most common. Low levels have 
been linked to obesity15, chronic fatigue syndrome5,28, 
liver disease9, inflammatory bowel disease7,19 and 
irritable bowel syndrome7.

Increased in Mediterranean diet3,20. 
Studies have shown F. prausnitzii can 
grow on FOS, inulin32 and pectin33 while 
red wine consumption has also been 
linked to increased F. prausnitzii18. 

Streptococcus 
thermophilus  

The most widely used lactate producing bacteria for 
fermenting cheese and yoghurt.

Decreased in Mediterranean20, vegan34, 
and ketogenic diets21 and increased 
in vegetarian8 diets. Increased levels 
associated with dairy intake and 
frequency of yoghurt consumption18.



Microbiome 
feature 

Health association Diet association 

Microbial markers

Detrimental microbial markers  

Trimethylamine 
producing 
microbes 

Trimethylamine is produced by gut microbes 
from the breakdown of choline and carnitine. It is 
transported to the liver where it is converted to the 
compound trimethylamine-n-oxide (TMAO). Higher 
levels of plasma TMAO are associated with systemic 
inflammation, especially in patients with type 2 
diabetes and cardiovascular disease35,36,37.

Animal-rich diets (ketogenic, high protein) 
have higher trimethylamine producing 
microbes compared to plant-rich diets 
(Mediterranean, vegan, vegetarian)21. When 
aiming to reduce plasma TMAO, limiting 
dietary carnitine may be effective. Rich dietary 
sources of carnitine include kangaroo, beef, 
lamb, pork, duck, and Goat’s cheese38,39. 

BCAA 
producing 
microbes  

BCAAs, which include valine, leucine and isoleucine, are 
essential amino acids. Although BCAAs are derived from 
the diet, they are also produced by the gut microbiome 
which can contribute to elevated levels of plasma BCAAs. 
High levels of plasma BCAAs may be associated with 
systemic inflammation40 while high levels of BCAA producing 
microbes may be associated with insulin resistance17. 

A vegetarian diet may reduce BCAA 
producing microbes41 while a 
Mediterranean diet may reduce plasma 
BCAAs20,42.

Hydrogen 
sulphide 
producing 
microbes  

The gas hydrogen sulphide is produced by gut 
microbes when they break down sulphur-containing 
compounds. This gas is responsible for the rotten egg 
smell of flatulence. Optimal hydrogen sulphide levels 
may be associated with intestinal barrier integrity43,44,45.

High protein and ketogenic diets are 
associated with increased hydrogen 
sulphide producing microbes24. To reduce 
hydrogen sulphide production, limiting 
or avoiding dietary and supplemental 
cysteine may be effective46,47,48. Rich 
dietary sources of sulphur-amino acids 
include cod, chicken breast, eggs, ham 
and minced beef49.

Beneficial microbial markers  

Oxalate 
consuming 
microbes  

Oxalate is a key component of calcium oxalate kidney 
stones. Decreased oxalate consuming microbes may 
be associated with increased urinary oxalate excretion 
and may be reduced in patients with recurrent kidney 
stones50,51. 

Oxalate consuming microbes increased 
in vegetarian and vegan diets21.

Lactate 
producing 
microbes  

Lactate is an organic compound produced through 
the microbial fermentation of carbohydrates. There is 
uncertainty around the role of lactate producing microbes 
in human health due to an emerging evidence base.  

Lactate producing microbes reduced in 
ketogenic and paleo diets21.



This guide has been developed for healthcare professionals. The MetaXplore range is only available for purchase through a healthcare professional. 
2401v1

Co-BiomeTM by Microba

Unlocking health from within

324 Queen St Brisbane, QLD 4000
1300 974 621
info@co-biome.com

Mailing Address
GPO Box 469 
Brisbane QLD 4001

References
1.  Tett A, Huang KD, Asnicar F, et al. The Prevotella copri Complex Comprises Four 

Distinct Clades Underrepresented in Westernized Populations. Cell Host Microbe. 
2019;26(5):666-679.e7. doi:10.1016/j.chom.2019.08.018 

2.  Wang F, Wan Y, Yin K, et al. Lower Circulating Branched-Chain Amino Acid 
Concentrations Among Vegetarians are Associated with Changes in Gut 
Microbial Composition and Function. Mol Nutr Food Res. 2019;63(24):e1900612. 
doi:10.1002/mnfr.201900612 

3.  Wang DD, Nguyen LH, Li Y, et al. The gut microbiome modulates the protective 
association between a Mediterranean diet and cardiometabolic disease risk. Nat 
Med. 2021;27(2):333-343. doi:10.1038/s41591-020-01223-3 

4.  Karofa et al, 2023 Kharofa J, Apewokin S, Alenghat T, Ollberding NJ. Metagenomic 
analysis of the fecal microbiome in colorectal cancer patients compared to 
healthy controls as a function of age. Cancer Med. 2023;12(3):2945-2957. 
doi:10.1002/cam4.5197 

5.  Nagy-Szakal D, Williams BL, Mishra N, et al. Fecal metagenomic profiles 
in subgroups of patients with myalgic encephalomyelitis/chronic fatigue 
syndrome. Microbiome. 2017;5(1):44. Published 2017 Apr 26. doi:10.1186/s40168-
017-0261-y 

6.  Jeffery IB, Das A, O’Herlihy E, et al. Differences in Fecal Microbiomes and 
Metabolomes of People With vs Without Irritable Bowel Syndrome and Bile Acid 
Malabsorption. Gastroenterology. 2020;158(4):1016-1028.e8. doi:10.1053/j.
gastro.2019.11.301 

7.  Vich Vila A, Imhann F, Collij V, et al. Gut microbiota composition and functional 
changes in inflammatory bowel disease and irritable bowel syndrome. Sci Transl 
Med. 2018;10(472):eaap8914. doi:10.1126/scitranslmed.aap8914 

8.  Shao L, Ling Z, Chen D, Liu Y, Yang F, Li L. Disorganized Gut Microbiome 
Contributed to Liver Cirrhosis Progression: A Meta-Omics-Based Study. Front 
Microbiol. 2018;9:3166. Published 2018 Dec 18. doi:10.3389/fmicb.2018.03166 

9.  Loomba R, Seguritan V, Li W, et al. Gut Microbiome-Based Metagenomic 
Signature for Non-invasive Detection of Advanced Fibrosis in Human 
Nonalcoholic Fatty Liver Disease [published correction appears in Cell Metab. 
2019 Sep 3;30(3):607]. Cell Metab. 2017;25(5):1054-1062.e5. doi:10.1016/j.
cmet.2017.04.001 

10.  Zhang C, Björkman A, Cai K, et al. Impact of a 3-Months Vegetarian Diet on the 
Gut Microbiota and Immune Repertoire. Front Immunol. 2018;9:908. Published 
2018 Apr 27. doi:10.3389/fimmu.2018.00908 

11.  Brahe LK, Le Chatelier E, Prifti E, et al. Specific gut microbiota features and 
metabolic markers in postmenopausal women with obesity. Nutr Diabetes. 
2015;5(6):e159. Published 2015 Jun 15. doi:10.1038/nutd.2015.9 

12.  David LA, Maurice CF, Carmody RN, et al. Diet rapidly and reproducibly alters 
the human gut microbiome. Nature. 2014;505(7484):559-563. doi:10.1038/
nature12820 

13.  O’Keefe SJ, Li JV, Lahti L, et al. Fat, fibre and cancer risk in African Americans and 
rural Africans. Nat Commun. 2015;6:6342. Published 2015 Apr 28. doi:10.1038/
ncomms7342 

14.  Agans R, Gordon A, Kramer DL, Perez-Burillo S, Rufián-Henares JA, Paliy O. Dietary 
Fatty Acids Sustain the Growth of the Human Gut Microbiota. Appl Environ Microbiol. 
2018;84(21):e01525-18. Published 2018 Oct 17. doi:10.1128/AEM.01525-18 

15.  D’hoe K, Conterno L, Fava F, et al. Prebiotic Wheat Bran Fractions Induce 
Specific Microbiota Changes. Front Microbiol. 2018;9:31. Published 2018 Jan 24. 
doi:10.3389/fmicb.2018.00031 

16.  Liu R, Hong J, Xu X, et al. Gut microbiome and serum metabolome alterations 
in obesity and after weight-loss intervention. Nat Med. 2017;23(7):859-868. 
doi:10.1038/nm.4358  

17.  Pedersen HK, Gudmundsdottir V, Nielsen HB, et al. Human gut microbes impact 
host serum metabolome and insulin sensitivity. Nature. 2016;535(7612):376-381. 
doi:10.1038/nature18646 

18.  Zhernakova A, Kurilshikov A, Bonder MJ, et al. Population-based metagenomics 
analysis reveals markers for gut microbiome composition and diversity. Science. 
2016;352(6285):565-569. doi:10.1126/science.aad3369 

19.  Lloyd-Price J, Arze C, Ananthakrishnan AN, et al. Multi-omics of the gut microbial 
ecosystem in inflammatory bowel diseases. Nature. 2019;569(7758):655-662. 
doi:10.1038/s41586-019-1237-9 

20.  Meslier V, Laiola M, Roager HM, et al. Mediterranean diet intervention in 
overweight and obese subjects lowers plasma cholesterol and causes changes 
in the gut microbiome and metabolome independently of energy intake. Gut. 
2020;69(7):1258-1268. doi:10.1136/gutjnl-2019-320438 

21.  Microba, Microba Discovery Database, Nov 2023  

22.  Yin P, Zhang C, Du T, et al. Meta-analysis reveals different functional 
characteristics of human gut Bifidobacteria associated with habitual diet. Food 
Res Int. 2023;170:112981. doi:10.1016/j.foodres.2023.112981 

23.  So D, Loughman A, Staudacher HM. Effects of a low FODMAP diet on the colonic 
microbiome in irritable bowel syndrome: a systematic review with meta-
analysis. Am J Clin Nutr. 2022;116(4):943-952. doi:10.1093/ajcn/nqac176 

24.  Mardinoglu A, Wu H, Bjornson E, et al. An Integrated Understanding of the Rapid 
Metabolic Benefits of a Carbohydrate-Restricted Diet on Hepatic Steatosis in 
Humans. Cell Metab. 2018;27(3):559-571.e5. doi:10.1016/j.cmet.2018.01.005 

25.  Ang QY, Alexander M, Newman JC, et al. Ketogenic Diets Alter the Gut 
Microbiome Resulting in Decreased Intestinal Th17 Cells. Cell. 2020;181(6):1263-
1275.e16. doi:10.1016/j.cell.2020.04.027 

26.  Genoni A, Christophersen CT, Lo J, et al. Long-term Paleolithic diet is associated 
with lower resistant starch intake, different gut microbiota composition and 
increased serum TMAO concentrations. Eur J Nutr. 2020;59(5):1845-1858. 
doi:10.1007/s00394-019-02036-y 

27.  Hu J, Ding J, Li X, et al. Distinct signatures of gut microbiota and metabolites in 
different types of diabetes: a population-based cross-sectional study.  
EClinicalMedicine. 2023;62:102132. Published 2023 Aug 3. doi:10.1016/j.
eclinm.2023.102132 

28.  Li W, Li H, Wang S, et al. Regional pattern and signatures of gut microbiota in 
rural residents with coronary heart disease: A metagenomic analysis. Front 
Cell Infect Microbiol. 2022;12:1007161. Published 2022 Nov 28. doi:10.3389/
fcimb.2022.1007161 

29.  Guo C, Che X, Briese T, et al. Deficient butyrate-producing capacity in the gut 
microbiome is associated with bacterial network disturbances and fatigue 
symptoms in ME/CFS. Cell Host Microbe. 2023;31(2):288-304.e8. doi:10.1016/j.
chom.2023.01.004 

30.  Liu Y, Chan MTV, Chan FKL, Wu WKK, Ng SC, Zhang L. Lower gut abundance of 
Eubacterium rectale is linked to COVID-19 mortality. Front Cell Infect Microbiol. 
2023;13:1249069. Published 2023 Sep 6. doi:10.3389/fcimb.2023.1249069 

31.  Walker AW, Ince J, Duncan SH, et al. Dominant and diet-responsive groups 
of bacteria within the human colonic microbiota. ISME J. 2011;5(2):220-230. 
doi:10.1038/ismej.2010.118 

32.  Scott KP, Martin JC, Duncan SH, Flint HJ. Prebiotic stimulation of human colonic 
butyrate-producing bacteria and bifidobacteria, in vitro. FEMS Microbiol Ecol. 
2014;87(1):30-40. doi:10.1111/1574-6941.12186 

33.  Lopez-Siles M, Khan TM, Duncan SH, Harmsen HJ, Garcia-Gil LJ, Flint 
HJ. Cultured representatives of two major phylogroups of human colonic 
Faecalibacterium prausnitzii can utilize pectin, uronic acids, and host-derived 
substrates for growth. Appl Environ Microbiol. 2012;78(2):420-428. doi:10.1128/
AEM.06858-11 

34.  Shetty SA, Stege PB, Hordijk J, et al. Species-Specific Patterns of Gut Metabolic 
Modules in Dutch Individuals with Different Dietary Habits. mSphere. 
2022;7(6):e0051222. doi:10.1128/msphere.00512-22 

35.  Gencer B, Li XS, Gurmu Y, et al. Gut Microbiota-Dependent Trimethylamine 
N-oxide and Cardiovascular Outcomes in Patients With Prior Myocardial 
Infarction: A Nested Case Control Study From the PEGASUS-TIMI 54 Trial. J Am 
Heart Assoc. 2020;9(10):e015331. doi:10.1161/JAHA.119.015331 

36.  Senthong, V., Wang, Z., Li, X. S., Fan, Y., Wu, Y., Tang, W. H. W., & Hazen, S. L. 
(2016). Intestinal Microbiota-Generated Metabolite Trimethylamine-N-Oxide and 
5-Year Mortality Risk in Stable Coronary Artery Disease: The Contributory Role of 
Intestinal Microbiota in a COURAGE-Like Patient Cohort. Journal of the American 
Heart Association, 5(6). doi:10.1161/JAHA.115.002816 

37.  Farhangi MA, Vajdi M. Novel findings of the association between gut microbiota-
derived metabolite trimethylamine N-oxide and inflammation: results from a 
systematic review and dose-response meta-analysis. Crit Rev Food Sci Nutr. 
2020;60(16):2801-2823. doi:10.1080/10408398.2020.1770199 

38.  Knuttel-Gustavsen S and Harmeyer J. The determination of L-carnitine in several 
food samples. Food chemistry. 2007. 105: 793-804 

39.  Demarquoy J, Georges B, Rigault C, Royer M-C, Clairet A, Soty M, Lekounoungou 
S, Le Borgne F. Radioisotopic determination of L-carnitine content in foods 
commonly eaten in Western countries. Food Chemistry. 2004 86 (1): 137-142 doi.
org/10.1016/j. foodchem.2003.09.023 

40.  Hamaya R, Mora S, Lawler PR, et al. Association of Plasma Branched-Chain Amino 
Acid with Biomarkers of Inflammation and Lipid Metabolism in Women. Circ 
Genom Precis Med. 2021;14(4):e003330. doi:10.1161/CIRCGEN.121.003330 

41.  Draper CF, Vassallo I, Di Cara A, et al. A 48-Hour Vegan Diet Challenge in 
Healthy Women and Men Induces a BRANCH-Chain Amino Acid Related, 
Health Associated, Metabolic Signature. Mol Nutr Food Res. 2018;62(3):10.1002/
mnfr.201700703. doi:10.1002/mnfr.201700703 

42.  Ruiz-Canela M, Guasch-Ferré M, Toledo E, et al. Plasma branched chain/aromatic 
amino acids, enriched Mediterranean diet and risk of type 2 diabetes: case-cohort 
study within the PREDIMED Trial. Diabetologia. 2018;61(7):1560-1571. doi:10.1007/
s00125-018-4611-5 

43.  Ijssennagger N, Belzer C, Hooiveld GJ, et al. Gut microbiota facilitates dietary 
heme-induced epithelial hyperproliferation by opening the mucus barrier 
in colon. Proc Natl Acad Sci U S A. 2015;112(32):10038-10043. doi:10.1073/
pnas.1507645112 

44.  Blachier F, Andriamihaja M, Larraufie P, Ahn E, Lan A, Kim E. Production 
of hydrogen sulfide by the intestinal microbiota and epithelial cells and 
consequences for the colonic and rectal mucosa [published correction appears 
in Am J Physiol Gastrointest Liver Physiol. 2021 Apr 1;320(4):G484]. Am J Physiol 
Gastrointest Liver Physiol. 2021;320(2):G125-G135. doi:10.1152/ajpgi.00261.2020 

45.  Babidge W, Millard S, Roediger W. Sulfides impair short chain fatty 
acid beta-oxidation at acyl-CoA dehydrogenase level in colonocytes: 
implications for ulcerative colitis. Mol Cell Biochem. 1998;181(1-2):117-124. 
doi:10.1023/a:1006838231432 

46.  Wang J, Guo X, Li H, et al. Hydrogen Sulfide From Cysteine Desulfurase, Not 
3-Mercaptopyruvate Sulfurtransferase, Contributes to Sustaining Cell Growth 
and Bioenergetics in E. coli Under Anaerobic Conditions. Front Microbiol. 
2019;10:2357. Published 2019 Oct 11. doi:10.3389/fmicb.2019.02357 

47.  Feng Y, Stams AJM, de Vos WM, Sánchez-Andrea I. Enrichment of 
sulfidogenic bacteria from the human intestinal tract. FEMS Microbiol Lett. 
2017;364(4):10.1093/femsle/fnx028. doi:10.1093/femsle/fnx028 

48.  Yao CK, Rotbart A, Ou JZ, Kalantar-Zadeh K, Muir JG, Gibson PR. Modulation of 
colonic hydrogen sulfide production by diet and mesalazine utilizing a novel gas-
profiling technology. Gut Microbes. 2018;9(6):510-522. doi:10.1080/19490976.20
18.1451280 

49.  Doleman JF, Grisar K, Van Liedekerke L, et al. The contribution of alliaceous and 
cruciferous vegetables to dietary sulphur intake. Food Chem. 2017;234:38-45. 
doi:10.1016/j.foodchem.2017.04.098 

50.  Siener R, Bangen U, Sidhu H, Hönow R, von Unruh G, Hesse A. The role of 
Oxalobacter formigenes colonization in calcium oxalate stone disease. Kidney Int. 
2013;83(6):1144-1149. doi:10.1038/ki.2013.104 

51.  Ticinesi A, Milani C, Guerra A, et al. Understanding the gut-kidney axis in 
nephrolithiasis: an analysis of the gut microbiota composition and functionality of 
stone formers. Gut. 2018;67(12):2097-2106. doi:10.1136/gutjnl-2017-315734 


