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ARTICLE INFO ABSTRACT

Keywords: Over the last decade, the incidence of metabolic dysfunction-associated steatohepatitis (MASH) has increased,

Soda establishing it as a major health concern and the second most common cause of liver disease in the US. Recent

Coke studies have suggested a link between MASH and the endogenous production of alcohol in the digestive tract
g::st-)(}:l;ldarates after consuming sugar. It is believed that bacteria such as Klebsiella and Lactobacillus play a key role in this
Transgenic maize fermentation process. More recently, the role of the gut mycobiota has also been suggested. In particular, MASH
Corn syrup has recently been associated with yeast strains in the gut microbiota that produce high concentrations of alcohol.
Alcohol As the source of sugar varies by region — transgenic maize in the USA, sugar cane in Africa and beetroot in

France — we hypothesised that consuming sweetened beverages alongside the gut mycobiota may contribute to
MASH. Analysis of American and French Coca-Cola, as well as World-Cola from Mali, revealed significant dif-
ferences in carbohydrate composition, including the presence of complex oligosaccharides in American Coca-
Cola. Significantly higher ethanol production was observed when a Candida albicans yeast strain was cultured
in American Coca-Cola than in the other two colas. These results suggest that consuming transgenic maize
sweeteners may increase the risk of toxic endogenous alcohol production. This highlights the need for epide-
miological studies to assess the link between these carbohydrates and the MASH epidemic in the US.

Gut mycobiota
Candida albicans
In vitro

1. Introduction

There are several stages of liver damage in metabolic dysfunc-
tion-associated liver steatohepatitis (MASH). The first is steatosis, which
in some cases can lead to fibrosis (Anstee et al., 2011), then to cirrhosis
(Caldwell et al., 1999; Edmison and McCullough, 2007; Ertle et al.,
2011), and finally to liver cancer (Bugianesi et al., 2002; White et al.,
2012). Currently, MASH is a major liver problem, being the second most
common cause of liver disease in patients awaiting liver transplantation
in the United States (Cholankeril et al., 2017; Wong et al., 2015). In the
last decade, the prevalence of MASH has increased by almost 100 %
(Hamid et al., 2022). Recently, several studies have shown that MASH is
probably related to the endogenous production of alcohol in the

digestive tract after the ingestion of sugar (Kaji et al., 1976; Logan and
Jones, 2000; Tseng et al., 2023). Some authors have shown that Kleb-
siella bacteria are responsible for this fermentation (Xue et al., 2023);
others have highlighted the role of Lactobacillus bacteria (Tsai et al.,
2020; Vallianou et al., 2021) and confirmed the presence of alcohol in
the hepatic portal vein of MASH patients sampled during bariatric sur-
gery (Meijnikman et al., 2022). Another team also showed that alcohol
in stool or blood samples from MASH patients was associated with
specific Klebsiella pneumoniae strains (Yuan et al., 2019). Fungal colo-
nisation of the human gastrointestinal tract is common, particularly
with Candida spp., and half of the human population in the US is
colonised with at least one Candida spp (Chevalier et al., 2018). Our
team has shown that the presence of alcohol in stool samples from MASH
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patients is associated with Candida yeast colonisation (Mbaye et al.,
2022). Others have shown that alcohol in stool or blood samples from
MASH patients is associated with specific Klebsiella pneumoniae strains
(Bernhardt, 1965) or Saccharomyces cerevisiae yeast (Demir et al., 2022).
It has long been known that MASH is associated with sugar consumption
(Tseng et al., 2023). In addition, the use of antibiotics prior to the onset
of MASH can undoubtedly explain the change in the digestive ecosystem
that favours the proliferation and spread of yeasts (d’Enfert et al., 2020).
Struck by the significance of the MASH epidemic in the United States, we
hypothesised that it might be related to the consumption of sweetened
products, since the composition of sweet soft drinks, especially colas,
varies from country to country. In the USA, colas are sweetened with
sugar extract from transgenic maize, (Christophe Rondot, 2012; Tom
Philpott, 2023) whereas in Africa the sugar comes from sugar cane
(Rogier Mathieu, 2024; Oxfam-France, 2023) and in France (Coca Cola
European Partners) from beetroot Anonymous). The aim of this study
was to evaluate the in vitro ethanol production of yeasts incubated in
colas produced in the USA, Africa or France.

2. Materials and methods
2.1. Cola samples

We analysed a total of three different sugared colas produced by the
Coca-Cola Company in the USA and in France. In Mali, World-Cola is
produced by the Castel Group, which is present in 14 countries in sub-
Saharan Africa. Coca-Cola original taste and World-Cola was pur-
chased in local stores in France or Mali. Classic American Coca-Cola was
purchased from the My American Market online store (21 August 2023).
It is worth noting that the source of the sugar used to sweeten colas
varies depending on where they are produced. Transgenic maize is used
in the USA, sugar beet in France and sugar cane in Mali.

2.2. Analysis of the carbohydrate composition of colas

The carbohydrate content of colas was studied by ultra-high per-
formance liquid chromatography-mass spectrometry (UHPLC-MS) ac-
cording to an application note from Waters Corporation (Shelton, USA),
with modifications (Fountain et al., 2009). Mono-, di- and oligosac-
charides were separated by hydrophilic interaction liquid chromatog-
raphy (HILIC) using a BEH amide column (2.1 x50 mm, Waters)
installed in an iClass UHPLC system (Waters), which in turn was con-
nected to a Vion IMS mass spectrometer (Waters). To study the
composition of free carbohydrate structures, samples were diluted in
water only, whereas to study the monosaccharide composition of com-
plex carbohydrates, samples were first evaporated and hydrolysed with
trifluoroacetic acid (4 h, 100 %); the acid was then evaporated and the
resulting samples dissolved in water. All samples were injected directly
into the amide column and the compounds were separated according to
the following solvent composition gradient (A: 80:20 % acetonitrile/-
water with 0.1 % NH4OH; B: 30:70 % acetonitrile/water with 0.1 %
NH4O0H): linear increase of B from 0 % to 60 % between 0 and 6 min.
The carbohydrates were then ionised in negative mode using an elec-
trospray ion source and the resulting ions were monitored using an ac-
curate mass screening method including ion mobility separation and
MSe data acquisition (HDMSe). Data processing was performed using
UNIFI software (version 8.1.4).

2.3. Quantification of ethanol after inoculation with the C. albicans strain
CSURL 0240

Inoculum and fermentation conditions: C. albicans strain CSURL
0240. This yeast was inoculated in triplicate at a cell density of 3
McFarland into 1 mL of each cola sample in the flask vial tube. The
inoculated flasks were incubated at 28 °C for 48 h. Ethanol was quan-
tified at 24, 36 and 48 h of incubation by headspace gas
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chromatography-mass spectrometry (HS-GC/MS) as previously
described (Magdy Wasfy et al., 2023). Briefly, the samples and ethanol
standards (20-1800 mM) were all spiked with isopropanol as an internal
standard. They were then heated to 60 °C to evaporate the alcohol
molecules. The pressurised headspace gases were transferred to the gas
chromatography system consisting of a Turbomatrix HS110 sampler
connected to a Clarus 690 chromatograph and an SQ8 T single quad-
rupole mass spectrometer (Perkin Elmer, Waltham, MA, USA). The
analytes were separated on an Elite BAC-2 column (Perkin Elmer).
Ethanol and isopropanol were selectively detected and automated
quantification was performed using Turbomass 6.1 software (Perkin
Elmer). The influence of both the origin of the colas and the incubation
time on the ethanol concentration was tested by two-way ANOVA using
the statistical software SAS Stat (ver. 9.4). A P value less that 0.05 was
considered statistically significant.

3. Results
3.1. The carbohydrate composition of colas

As illustrated in Fig. 1, UHPLC-MS detected a unique disaccharide,
identified as sucrose, in both Malian World-Cola and French Coca-Cola.
In contrast, sugars with a high degree of polymerisation were present in
American Coca-Cola. The structures of the sugars from transgenic maize
are drastically different from those of sugar cane or sugar beet, as the
analysis revealed several oligosaccharides with up to 8 polymerised
sugar branches (hexoses), and another disaccharide of unknown
composition.

3.2. Quantification of ethanol production by C. albicans strain CSURL
0240

The concentrations of ethanol produced by C. albicans in colas of
different origins are shown in Fig. 2. Both incubation time and cola
substrate (P < 10~ each) had a statistically significant effect on the
measured ethanol concentration. As shown in Fig. 2, yeast fermentation
of carbohydrates produced a significantly higher ethanol concentration
in American Coca-Cola than in the other colas after 36 h of incubation.
Ethanol production was similar in French and Malian colas (Fig. 2).

4. Discussion

In this exploratory study, we highlighted the highly different car-
bohydrate composition between the colas from the USA compared to
those from France or Europe. It should be noted that the coca samples
selected were unbiased and representative of locally consumed bever-
ages. The variety of oligosaccharides with a degree of polymerization
ranging from 3 to 8 in the American Coca-Cola contrasted with the
presence of unique shorter disaccharide structure in the other colas. Ina
previous work, we have shown a very high production of ethanol by the
yeasts Pichia kudriavzevii, C. glabrata and C. albicans (Mbaye et al.,
2022). Here, we point out the association of a high degree of polymer-
isation of the carbohydrates with a significantly higher yeast alcohol
production. Indeed, the ethanol production of C. albicans CSURL 0240 in
American Coca-Cola reached up to 49.7 g/L at 48 h, which is equivalent
to drinking 1 L of beer at 6 % alcohol. People who have yeast in their gut
microbiota and drink soda or eat any food sweetened with corn syrup
derived from transgenic maize are therefore likely to have an increased
risk of toxic endogenous alcohol production. Experimental studies
investigating how oligosaccharides derived from transgenic maize spe-
cifically modulate Candida albicans metabolism in vivo would be of in-
terest. Further epidemiological studies are needed to assess the influence
of consuming carbohydrates derived from transgenic maize on MASH
epidemics in the United States. We believe that if this hypothesis is
confirmed, there is likely to be a major public health problem associated
with the massive consumption of glucose and fructose oligosaccharide
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Fig. 1. Ultra-high performance liquid chromatography-mass spectrometry carbohydrate analysis showing the high degree of polymerisation of free sugars present in
American Coca-Cola, in contrast to the unique presence of saccharose in colas from France or Mali. A: Coca-Cola from Mali; B: Coca-Cola from France; C: Coca-Cola

from the USA.
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Fig. 2. Overtime in vitro ethanol production by Candida albicans CSURL 0240 in colas from the USA, France, or Mali. The yeast fermentation of carbohydrates
produced a significantly higher ethanol concentration in American Coca-Cola than in the other colas (ANOVA, p < 10~).



S. Sissoko et al.

combinations.
CRediT authorship contribution statement

Sibiri Sissoko: Writing — original draft, Investigation, Formal anal-
ysis. Amaél Fadlane: Writing — review & editing, Supervision, Re-
sources. Nicholas Armstrong: Writing — review & editing, Validation,
Supervision, Methodology, Investigation. Stéphane Ranque: Writing —
review & editing, Supervision, Methodology, Conceptualization. Didier
Raoult: Writing — review & editing, Supervision, Resources, Project
administration, Conceptualization. Mahamadou Thera: Writing — re-
view & editing, Supervision, Conceptualization. René Gerolami:
Writing — review & editing, Conceptualization. Maryam Tidjani Alou:
Writing — review & editing, Visualization, Validation, Supervision.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgements

This work was supported by a grant from the French Government
managed by the National Research Agency under the “Investissements
d’avenir (Investments for the Future)” programme with the reference
ANR-10-TAHU-03 (Méditerranée Infection), by the Contrat Plan Etat-
Région and the European funding FEDER IHUPERF.

Data availability
Data will be made available on request.

References

Anonymous. Coca-Cola une production au coeur des territoires francais. France. (https://
www.cocacolaep.com/fr/actualites/2019/coca-cola-une-production-au-coeur-des-t
erritoires-francais/) (Accessed 19 September 2023).

Anstee, Q.M., McPherson, S., Day, C.P., 2011. How big a problem is non-alcoholic fatty
liver disease? BMJ 343, d3897. https://doi.org/10.1136/bmj.d3897.

Bernhardt, H.H.J., 1965. Winner und Rosalinde Hurley, Candida albicans. X u. 306 S., 45
abb., London 1964: J. & A. Churchill sh 60.—. Z. F. iiR. Allg. Mikrobiol. 5, 410.
https://doi.org/10.1002/jobm.19650050519 (-410.

Bugianesi, E., Leone, N., Vanni, E., Marchesini, G., Brunello, F., Carucci, P., Musso, A., De
Paolis, P., Capussotti, L., Salizzoni, M., Rizzetto, M., 2002. Expanding the natural
history of nonalcoholic steatohepatitis: from cryptogenic cirrhosis to hepatocellular
carcinoma. Gastroenterology 123, 134-140. https://doi.org/10.1053/
gast.2002.34168.

Caldwell, S.H., Oelsner, D.H., lezzoni, J.C., Hespenheide, E.E., Battle, E.H., Driscoll, C.J.,
1999. Cryptogenic cirrhosis: clinical characterization and risk factors for underlying
disease. Hepatology 29, 664-669. https://doi.org/10.1002/hep.510290347.

Chevalier, M., Ranque, S., Précheur, 1., 2018. Oral fungal-bacterial biofilm models in
vitro: a review. Med. Mycol. 56, 653-667. https://doi.org/10.1093/mmy/myx111
(PMID: 29228383.

Cholankeril, G., Wong, R.J., Hu, M., Perumpail, R.B., Yoo, E.R., Puri, P., Younossi, Z.M.,
Harrison, S.A., Ahmed, A., 2017. Liver transplantation for nonalcoholic
steatohepatitis in the US: temporal trends and outcomes. Dig. Dis. Sci. 62,
2915-2922. https://doi.org/10.1007/5s10620-017-4684-x.

Christophe Rondot, 2012. Qu’y a-t-il dans le Coca-Cola ? ChimieParis 337, 12-15. (http
s://www.mediachimie.org/sites/default/files/CP_337_12.pdf).

d’Enfert, C., Kaune, A.-K., Alaban, L.-R., Chakraborty, S., Cole, N., Delavy, M.,
Kosmala, D., Marsaux, B., Fréis-Martins, R., Morelli, M., Rosati, D., Valentine, M.,
Xie, Z., Emritloll, Y., Warn, P.A., Bequet, F., Bougnoux, M.-E., Bornes, S.,

Gresnigt, M.S., Hube, B., Jacobsen, I.D., Legrand, M., Leibundgut-Landmann, S.,
Manichanh, C., Munro, C.A., Netea, M.G., Queiroz, K., Roget, K., Thomas, V.,
Thoral, C., Van den Abbeele, P., Walker, A.W., Brown, A.J.P., 2020. The impact of
the Fungus-Host-Microbiota interplay upon candida albicans infections: current
knowledge and new perspectives. FEMS Microbiol. Rev. 45, fuaa060. https://doi.
org/10.1093/femsre/fuaa060.

Demir, M., Lang, S., Hartmann, P., Duan, Y., Martin, A., Miyamoto, Y., Bondareva, M.,
Zhang, X., Wang, Y., Kasper, P., Bang, C., Roderburg, C., Tacke, F., Steffen, H.-M.,
Goeser, T., Kruglov, A., Eckmann, L., Stérkel, P., Fouts, D.E., Schnabl, B., 2022. The

The Microbe 7 (2025) 100416

fecal mycobiome in non-alcoholic fatty liver disease. J. Hepatol. 76, 788-799.
https://doi.org/10.1016/j.jhep.2021.11.029.

Edmison, J., McCullough, A.J., 2007. Pathogenesis of non-alcoholic steatohepatitis:
human data. Clin. Liver Dis. 11, 75-104. https://doi.org/10.1016/j.c1d.2007.02.011
(ix.

Ertle, J., Dechéne, A., Sowa, J.-P., Penndorf, V., Herzer, K., Kaiser, G., Schlaak, J.F.,
Gerken, G., Syn, W.-K., Canbay, A., 2011. Non-Alcoholic fatty liver disease
progresses to hepatocellular carcinoma in the absence of apparent cirrhosis. Int. J.
Cancer 128, 2436-2443. https://doi.org/10.1002/ijc.25797.

Fountain, K.J., Hudalla, C.J., McCabe, D.R., Morrison, D., 2009. Analysis of
Carbohydrates by Ultraperformance Liquid Chromatography and Mass Spectrometry
720003212en. Waters Corporation.

Hamid, O., Eltelbany, A., Mohammed, A., Alsabbagh Alchirazi, K., Trakroo, S., Asaad, I.,
2022. The epidemiology of non-alcoholic steatohepatitis (NASH) in the United States
between 2010 and 2020: a population-based study. Ann. Hepatol. 27, 100727.
https://doi.org/10.1016/j.aohep.2022.100727.

Kaji, H., Asanuma, Y., Ide, H., Saito, N., Hisamura, M., Murao, M., Yoshida, T.,
Takahashi, K., 1976. The Auto-Brewery Syndrome-the repeated attacks of alcoholic
intoxication due to the overgrowth of candida (Albicans) in the gastrointestinal tract.
Mater. Med. Pol. Pol. J. Med. Pharm. 8, 429-435.

Logan, B.K., Jones, A.W., 2000. Endogenous ethanol “auto-Brewery Syndrome” as a
drunk-driving defence challenge. Med. Sci. Law 40, 206-215. https://doi.org/
10.1177/002580240004000304.

Magdy Wasfy, R., Mbaye, B., Borentain, P., Tidjani Alou, M., Murillo Ruiz, M.L.,
Caputo, A., Andrieu, C., Armstrong, N., Million, M., Gerolami, R., 2023. Ethanol-
Producing enterocloster bolteae is enriched in chronic hepatitis B-associated gut
dysbiosis: a case—control culturomics study. Microorganisms 11, 2437. https://doi.
org/10.3390/microorganisms11102437.

Mbaye, B., Borentain, P., Magdy Wasfy, R., Alou, M.T., Armstrong, N., Mottola, G.,
Meddeb, L., Ranque, S., Gérolami, R., Million, M., Raoult, D., 2022. Endogenous
ethanol and triglyceride production by gut Pichia kudriavzevii, Candida albicans and
Candida glabrata yeasts in non-alcoholic steatohepatitis. Cells 11, 3390. https://doi.
0rg/10.3390/cells11213390.

Meijnikman, A.S., Davids, M., Herrema, H., Aydin, O., Tremaroli, V., Rios-Morales, M.,
Levels, H., Bruin, S., de Brauw, M., Verheij, J., Kemper, M., Holleboom, A.G.,
Tushuizen, M.E., Schwartz, T.W., Nielsen, J., Brandjes, D., Dirinck, E., Weyler, J.,
Verrijken, A., De Block, C.E.M., Vonghia, L., Francque, S., Beuers, U., Gerdes, V.E.A.,
Béckhed, F., Groen, A.K., Nieuwdorp, M., 2022. Microbiome-derived ethanol in
nonalcoholic fatty liver disease. Nat. Med. 28, 2100-2106. https://doi.org/10.1038/
541591-022-02016-6.

Oxfam-France, O. Les géants de 1’agroalimentaire et la fievre du sucre. Oxfam France.
https://www.oxfamfrance.org/communiques-de-presse/les-geants-de-lagroa
limentaire-et-la-fievre-du-sucre/) (Accessed 28 December 2023).

Rogier Mathieu, M. Somdiaa-Rapport developpement durable. (https://docplayer.fr/89
462951-Rapport-developpement-durable.html) (Accessed 02 January 2024).

Tom Philpott, T. .The secret history of why soda companies switched from sugar to high-
fructose corn syrup. Mother Jones. (https://www.motherjones.com/food/2019/
07/the-secret-history-of-why-soda-companies-switched-from-sugar-to-high-fructos
e-corn-syrup/) (Accessed 28 December 2023).

Tsai, M.-C., Liu, Y.-Y., Lin, C.-C., Wang, C.-C., Wu, Y.-J., Yong, C.-C., Chen, K.-D.,
Chuah, S.-K., Yao, C.-C., Huang, P.-Y., Chen, C.-H., Hu, T.-H., Chen, C.-L., 2020. Gut
microbiota dysbiosis in patients with Biopsy-Proven nonalcoholic fatty liver disease:
a cross-sectional study in Taiwan. Nutrients 12, 820. https://doi.org/10.3390/
nul2030820.

Tseng, T.-S., Lin, W.-T., Ting, P.-S., Huang, C.-K., Chen, P.-H., Gonzalez, G.V., Lin, H.-Y.,
2023. Sugar-Sweetened beverages and artificially sweetened beverages consumption
and the risk of nonalcoholic fatty liver (NAFLD) and nonalcoholic steatohepatitis
(NASH). Nutrients 15, 3997. https://doi.org/10.3390/nul15183997.

Vallianou, N., Christodoulatos, G.S., Karampela, 1., Tsilingiris, D., Magkos, F.,
Stratigou, T., Kounatidis, D., Dalamaga, M., 2021. Understanding the role of the gut
microbiome and microbial metabolites in non-alcoholic fatty liver disease: current
evidence and perspectives. Biomolecules 12, 56. https://doi.org/10.3390/
biom12010056.

White, D.L., Kanwal, F., El-Serag, H.B., 2012. Non-Alcoholic fatty liver disease and
hepatocellular cancer: a systematic review. Clin. Gastroenterol. Hepatol. Off. Clin.
Pract. J. Am. Gastroenterol. Assoc. 10, 1342-1359.e2. https://doi.org/10.1016/j.
cgh.2012.10.001.

Wong, R.J., Aguilar, M., Cheung, R., Perumpail, R.B., Harrison, S.A., Younossi, Z.M.,
Ahmed, A., 2015. Nonalcoholic steatohepatitis is the second leading etiology of liver
disease among adults awaiting liver transplantation in the United States.
Gastroenterology 148, 547-555. https://doi.org/10.1053/j.gastro.2014.11.039.

Xue, G., Feng, J., Zhang, R., Du, B., Sun, Y., Liy, S., Yan, C., Liu, X., Du, S., Feng, Y.,
Cui, J., Gan, L., Zhao, H., Fan, Z., Cui, X., Xu, Z., Fu, T., Li, C., Huang, L., Zhang, T.,
Wang, J., Yang, R., Yuan, J., 2023. Three klebsiella species as potential pathobionts
generating endogenous ethanol in a clinical cohort of patients with Auto-Brewery
syndrome: a case control study. eBioMedicine 91, 104560. https://doi.org/10.1016/
j.ebiom.2023.104560.

Yuan, J., Chen, C., Cui, J., Ly, J., Yan, C., Wei, X., Zhao, X., Li, N., Li, S., Xue, G.,
Cheng, W, Li, B., Li, H., Lin, W., Tian, C., Zhao, J., Han, J., An, D., Zhang, Q.,
Wei, H., Zheng, M., Ma, X., Li, W., Chen, X., Zhang, Z., Zeng, H., Ying, S., Wu, J.,
Yang, R., Liu, D., 2019. Fatty liver disease caused by High-Alcohol-Producing
klebsiella pneumoniae. Cell Metab. 30, 675-688. https://doi.org/10.1016/j.
cmet.2019.08.018 (e7.


https://www.cocacolaep.com/fr/actualites/2019/coca-cola-une-production-au-coeur-des-territoires-francais/
https://www.cocacolaep.com/fr/actualites/2019/coca-cola-une-production-au-coeur-des-territoires-francais/
https://www.cocacolaep.com/fr/actualites/2019/coca-cola-une-production-au-coeur-des-territoires-francais/
https://doi.org/10.1136/bmj.d3897
https://doi.org/10.1002/jobm.19650050519
https://doi.org/10.1053/gast.2002.34168
https://doi.org/10.1053/gast.2002.34168
https://doi.org/10.1002/hep.510290347
https://doi.org/10.1093/mmy/myx111
https://doi.org/10.1007/s10620-017-4684-x
https://www.mediachimie.org/sites/default/files/CP_337_12.pdf
https://www.mediachimie.org/sites/default/files/CP_337_12.pdf
https://doi.org/10.1093/femsre/fuaa060
https://doi.org/10.1093/femsre/fuaa060
https://doi.org/10.1016/j.jhep.2021.11.029
https://doi.org/10.1016/j.cld.2007.02.011
https://doi.org/10.1002/ijc.25797
http://refhub.elsevier.com/S2950-1946(25)00184-0/sbref12
http://refhub.elsevier.com/S2950-1946(25)00184-0/sbref12
http://refhub.elsevier.com/S2950-1946(25)00184-0/sbref12
https://doi.org/10.1016/j.aohep.2022.100727
http://refhub.elsevier.com/S2950-1946(25)00184-0/sbref14
http://refhub.elsevier.com/S2950-1946(25)00184-0/sbref14
http://refhub.elsevier.com/S2950-1946(25)00184-0/sbref14
http://refhub.elsevier.com/S2950-1946(25)00184-0/sbref14
https://doi.org/10.1177/002580240004000304
https://doi.org/10.1177/002580240004000304
https://doi.org/10.3390/microorganisms11102437
https://doi.org/10.3390/microorganisms11102437
https://doi.org/10.3390/cells11213390
https://doi.org/10.3390/cells11213390
https://doi.org/10.1038/s41591-022-02016-6
https://doi.org/10.1038/s41591-022-02016-6
https://www.oxfamfrance.org/communiques-de-presse/les-geants-de-lagroalimentaire-et-la-fievre-du-sucre/
https://www.oxfamfrance.org/communiques-de-presse/les-geants-de-lagroalimentaire-et-la-fievre-du-sucre/
https://docplayer.fr/89462951-Rapport-developpement-durable.html
https://docplayer.fr/89462951-Rapport-developpement-durable.html
https://www.motherjones.com/food/2019/07/the-secret-history-of-why-soda-companies-switched-from-sugar-to-high-fructose-corn-syrup/
https://www.motherjones.com/food/2019/07/the-secret-history-of-why-soda-companies-switched-from-sugar-to-high-fructose-corn-syrup/
https://www.motherjones.com/food/2019/07/the-secret-history-of-why-soda-companies-switched-from-sugar-to-high-fructose-corn-syrup/
https://doi.org/10.3390/nu12030820
https://doi.org/10.3390/nu12030820
https://doi.org/10.3390/nu15183997
https://doi.org/10.3390/biom12010056
https://doi.org/10.3390/biom12010056
https://doi.org/10.1016/j.cgh.2012.10.001
https://doi.org/10.1016/j.cgh.2012.10.001
https://doi.org/10.1053/j.gastro.2014.11.039
https://doi.org/10.1016/j.ebiom.2023.104560
https://doi.org/10.1016/j.ebiom.2023.104560
https://doi.org/10.1016/j.cmet.2019.08.018
https://doi.org/10.1016/j.cmet.2019.08.018

	Transgenic corn syrup enhances in vitro yeast ethanol production: Hidden cause of the US MASH epidemic?
	1 Introduction
	2 Materials and methods
	2.1 Cola samples
	2.2 Analysis of the carbohydrate composition of colas
	2.3 Quantification of ethanol after inoculation with the C. albicans strain CSURL 0240

	3 Results
	3.1 The carbohydrate composition of colas
	3.2 Quantification of ethanol production by C. albicans strain CSURL 0240

	4 Discussion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	Data availability
	References


