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Gut microbiota the “virtual organ” plays a contributory role in the maintaining of human health 
as well as in the development of gastrointestinal diseases due to intervenes in digestion and 
metabolism. In this context is relevant to clarify the mechanisms of interaction of the intestinal 
microbiota with macromolecules for potential therapeutic applications and how bacterial growth 
or inhibition affect human health. This article reviewed the interaction of benefi cial gut microbiota 
bacteria such as the bifi dobacterium, eubacterium, roseburia, bacteroides, faecalibacteriummand 
lactobacillus genera with food macromolecules (carbohydrates, protein, lipids). It also summarized 
the way in which gastrointestinal diseases and gut microbiota are related in diabetes, obesity and 
irritable bowel syndrome as well as the perspectives of how functional foods such as prebiotics, 
probiotics and synbiotics can be used as a dietary therapy for the modulation of gut microbiota. 

ABSTRACT

Introduction
The understanding of microbial host colonization and interactions with other 

microorganisms in the gastrointestinal tract has been even more relevant in latest 
years due to evidence that gut microbiota play an important role in maintaining 
human health, or leading to illness, like in the progression of obesity as well as 
diabetes, metabolic disease and irritable bowel syndrome [1,2]; also intervenes in 
digestion, metabolism, immune function and in the gut-brain axis. What can we 
fi nd inside the human gut have the power to change our health. In the past decades it 
has been reported that bacteria, fungi, viruses, and helminthes are the vast number 
of microorganisms which conform the microbiota [3] whatever in recent years the 
trends are directed to how we can manipulate it for our benefi t. 

Between the host and the microbiota exist a symbiotic relationship that 
constitute a regulator of many physiology processes related to the human intestine 
like metabolism of nutrients, mucosal immunity, systemic infl ammation, barrier 
function, energy extraction of ingested foods, intestinal permeability and transit-
time  [2,4]. This association human gut-microbiota start at birth with the acquirer of 
a diverse spectrum of microbes, which is infl uenced by several factors like prenatal 
antibiotic use, birth via caesarean or from vaginal delivery and breastfeeding, also 
diet plays a huge role in its composition that allow or not to have a healthy gut 
microbiota, which is the one that has a varied system of metabolically interacting 
members, so when its composition changes it has consequences on the host health 
[5,6], even the glucose response is infl uenced by their gut microbiota composition 
[7].
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This review summarized the recent work available about 
the ways in which gut microbiota and gastrointestinal health 
are related and the current perspectives of how functional 
foods can aff ect the metabolism of gut microbiota.

Bene icial microorganisms in the gut microbiota 

The gut microbial consist in trillions of microorganisms 
and comprises a huge ecology of bacteria, yeasts, and 
parasites like helminths, viruses, and protozoa and is often 
called a “virtual organ” [8], it has been estimated that the 
biomass of it can reach up to 1.5 Kg mainly made up of the 
4 dominant phyla: fi rmicutes, bacteroidetes, actinobacteria 
and proteobacteria (Figure 1). Just in the large intestine we 
can fi nd a community of around 100 trillions of commensal 
bacteria that comprise about 500 to 1000 species both 
pathogenic and health-promoting, species from the genus 
bacteroides alone constitute about 30% which is fundamental 
for the functioning of the host; the major contributor to the 
bacterial population is the colon [9-11].

Due to the relationship between gut microbiota and 

the individual's health status, it is important to identify 
the benefi cial species in order to manipulate it in favor of 
the host’ health [12]. It has been reported that several of 
these microorganisms in the gastrointestinal tract show a 
benefi cial function for the host health such as certain genera 
of bacteria like bifi dobacterium, eubacterium, roseburia, 
bacteroides, faecalibacterium, and lactobacillus (Figure 
2), as well as some bacterial species for example Roseburia 
intestinalis, Faecalibacterium prausnitzii and Akkermansia 
muciniphila, which have been suggested to be present 
in healthy individuals (Table 1) [13]. Bifi dobacteria has a 
special spot within of the Actinobacteria memebers begin 
one of the main bacteria present in the healthy human gut 
and even some strains have been classifi ed as probiotics 
[14]. Some of the most studied probiotic bacterias like 
lactic acid bacteria and bifi dobacteria can bring benefi ts to 
human health, they have been reported to be benefi cial in 
the treatment or prevention of diverse conditions, both of 
them inhibit the growth of pathogens due to their ability 
to use their association with gut epithelial cells and the 
capacity to induce host mucosal defense systems as well 

Figure 1 The four dominant phyla in the human gut. Main formers of biomass: fi rmicutes, bacteroidetes, actinobacteria and proteobacteria.

Table 1: Gut bacteria and its function. The table summarized the characteristics and gastrointestinal function of gut bacteria.   

Bacteria Characteristics Function References

C. butyricum Gram positive
Anaerobic
Heat and acid resistant

Fermentation of carbohydrates and production of short-chain 
fatty acid (butyric acid).
Secretion of amylase.
Reduce sputum and amines.
Inhibition of the development of pathogenic bacteria.
Promotes the growth of Bifi dobacterium.

[16]

A. muciniphila Gram negative
Strict anaerobic
Non-motile
Non-spore forming
Represent about 0.5-5% of intestinal microbiota

Degradation of mucins.
Fermentation of polysaccharides.
Production of short.chain fatty acids.
Intervention in host metabolic modulation.
Production of bioactive lipids with anti-infl ammatory activities.

[17-20]

R. intestinalis Gram positive
Anaerobic

Production of butyrate
Intervention in the control of gut infl ammatory processes.
Interference in the maduration of the immune system.
Increase
the abundance of T regulatory cells

[21,22]
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as tissue repair mechanisms also the production of organic 
acids is important for antimicrobial activity against gram 
negative pathogens [12], besides Clostridium butyricum 
and Akkermansia muciniphila ferment polysaccharides and 
can produce short-chain fatty acids who works like anti-
infl ammatories and some strains from Bacilli and Clostridia 
can inhibit the propagation of pathogens [15].  

Interaction of gut microbiota-macromolecules

The interaction between gut microbiota and 
macromolecules have been recently studied in due to 
the relevance that it has in relation to the way in which 
microorganisms act and survive and also because it can be 
modifi ed by diet in order to maintain and promote health 
benefi ts.

Carbohydrates: The relation between gut microbiota 
and carbohydrates is mainly appreciated in those that 
colonise the colon, they metabolize the digestion resistant 
carbohydrates. Most of these microorganisms ferment 
carbohydrates and the products obtained from the 
fermentation like hydrolysed carbohydrate fractions and 
end-products can altered the health of both microbiota and 
host and it can be appreciated in the fact that about 70-80% 
of polysaccharides in the colon are used to produce short 
chain fatty acids. However, the impact of it is related to 
the carbohydrate structure which determines if it is or not 
soluble and gel-forming in the gut [24]. Also changes in the 
gut microbiota can be observed in relation to the source of 
the carbohydrates [25]. 

We can divide the carbohydrate structures in tree main 
groups. Macrostructure, mesostructure and molecular 
structure. Just like it was reported back in the 2000’s the 
macrostructure correlates with physical properties including 
solubility, which is a fi nal characteristic since some   
mechanisms for degrading carbohydrates vary depending 
on the microorganism ability to metabolize soluble and 

insoluble carbs. For example because of their extracellular 
enzymes, Gram positive Firmicutes can degrade insoluble 
carbohydrates; Ruminococcus bromii is able to degrade 
raw starch particles meanwhile R. champanellensis is the 
only reported bacteria capable of degrading crystalline 
cellusose [26]. As regards mesostructure, these are ingested 
from food components like cellulose who is arranged in 
mesostructures. The organization of its individual polymers 
in microfi brils aff ects the microbial cross-feeding making it 
less accessible to enzymatic hydrolysis while in the case of 
starch the eff ect of the mesostructure is quite the opposite 
when it’s in its gelatinized form which makes the starch 
polymers more accessible to digestion. Finally the molecular 
structure refers to the way the units are ordered in polymer 
chains which is related to the metabolism of bacteria end 
how the enzymatic hydrolysis is carried out [24]. 

Protein: Proteins are one of the essential nutrients in 
diet, therefore the metabolism of it by the gut microbial 
community and the diet itself play a key role in the 
host health, just like Mafra, et al. [27] describes: “the 
principal metabolic activities of colonic microorganisms 
are associated with carbohydrate and protein digestion”. 
Recently has been described by some researches that there 
is a complex relation between proteins and microorganisms 
in the gut, even related to chronic kidney disease when the 
composition and function of gut microbiota are altered 
[28]. Meanwhile, other authors have approached the subject 
from a more general angle such as Wu, et al. [29], where the 
interaction mechanisms are described not only in humans 
but in diff erent host, this due to the importance of colonic 
microorganisms in the breakdown of proteins and peptides. 

Gut bacteria have the ability to synthesize proteinogenic 
amino acids as well as the capacity to produce metabolites 
that could or not begin benefi cial to the host. There is a wide 
variety of the resulting end-products covering since short 
chain fatty acids, ammonia, amines and phenols to indoles, 

Figure 2 Benefi cial gut microbiota microorganisms. Gastrointestinal microorganisms with benefi cial function: Bifi dobacterium, Lactobacillus, Roserburia, 
Bacteroides, Faecalibacterium, Eubacterium.
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thiols, CO2, H2 and H2S [27,30]. The proteolysis occurs 
mainly in the distal colon and it depends of several factors 
such as the microbiota composition, proteolytic bacteria 
have been identifi ed in human faces where Clostridium spp. 
and Bacteroides spp. are in greater proportion and they both 
have an important peptidase activity on the other hand 
Desulfomonas spp. and Desulfovibrio spp. can oxidize organic 
substrates, like methionine and cysteine and also produce 
sulfur compounds, such as Hydrogen Sulfide (H2S) who has 
been reported to have toxic or benefi cial eff ect depending of 
the concentration. 

Lipids: The way in which the gut microbiota and lipid 
metabolism are related has been recently studied and 
the evidence suggest that lipid metabolism can aff ect the 
development of metabolic diseases, however the disorders 
attributed to it are multifactorial and are infl uenced by 
several factors such as nutritional ones, insulin resistance 
and hormonal disorders; also genetic and epigenetic factors 
can be involve [31]. 

In a recent study performed on mice, Lui, et al. [32] 
investigated the eff ect that a high fat diet has on lipid 
metabolism and gut microbiota, in their experiment the 
population of mice was divided in four groups: a control 
group and three groups that were fed with high fat diets 
consisting of olive oil, lard oil and soybean oil respectively. 
They found that the high fat diet cause alterations in the gut 
microbiota such as an increased population of Actinobacteria 
and Enterococcaceae and also decreased Bacteroidetes, 
Proteobacteria, Lactobacillales as well as the microbiota 
diversity and also based on the correlation analysis, it 
was observed that Actinbactera and Lactobacillales may 
play an important role in serum total cholesterol and liver 
Malondialdehyde (MDA) levels. They conclude that a high 
fat diet (in this case regardless of the type of oil) cause 
harmful eff ects on gut microbiota, lipid metabolism and 
oxidative stress, they also refer to the importance of limiting 
the consumption of fats in the diet as a method to prevent 
diseases. 

Despite the majority of research have been done on mice 
and rats the correlations with the human gut microbiota 
are enormous. In another study performed in mice [33], it 
was found that alone with the compound they used in their 
investigation (celastrol), the gut microbiota composition 
could mediate the anti-obesity role of celastrol under a 
high fat diet. In this experiment the results shown that a 
compound of interest can antagonize obesity by resetting 
the gut microbiota profi le under a specifi c feeding treatment.  

Microbiota and gastrointestinal diseases

The relationship between gut microbiota and diseases 
it's clearer now than it was two decades ago but there is still 
much to discover about this complex interaction. Recently 
research has been directed to clarify the way in which 

gastrointestinal diseases and gut microbiota are related. 
Some of these mechanisms will be discussed below.

Diabetes: During the last two decades the prevalence 
of individuals with prediabetes and type 2 diabetes has 
increased. While in the state of prediabetes can be found 
an intermediate hyperglycemia and insulin resistance, 
the diabetes condition is defi ned like a metabolic disorder 
characterized by “a blood glucose levels gradually rise due 
to increasing insulin resistance and decreasing beta cell 
function” [34] in which the hyperglycemia is persistent and 
a low-grade infl ammation is present [35]. 

In recent years, it has been reported that there are 
changes in the composition of the intestinal microbiota 
in patients with type 2 diabetes, especially with regard to 
the reduction of butyrate-producing bacteria, this being 
associated as the main factor of dysbiosis [36]. Butyrate is 
generally produced as a consequence of the fermentation of 
dietary fi bers and a low population of butyrate producers has 
been observed not only in diabetes but also in prediabetes 
[37]. 

Several research articles have been published that seek 
to clarify the relationship between diabetes and the absence 
or presence of certain bacterial strains in the disease, 
for example a study of Larsen, at al. [38] shows that the 
presence of the Firmicutes phylum and the Clostridia class 
were reduced in the diabetic group of the experiment in 
contrast with the control group used for the investigation. In 
another study carried out with a Chinese population it was 
found that a moderate dysbiosis by a reduction of butyrate-
producing bacteria like Roseburia intestinalis was present 
in diabetic individuals [39,40]. In more recent studies the 
role of metformin in the gut microbiota of type 2 diabetes 
patients has begun to be studied and the evidence revels 
the metformin’s power to change it. In the investigation 
of Wu, et al. [41] it was reported that after four months of 
treatment metformin caused changes in the abundance of 
several bacterial strains, mostly observed in the Firmicutes 
and Proteobacteria phyla.

The reduction of butyrate-producing bacteria may 
have considerable consequences in human health due to 
butyrate’s anti-infl ammatory properties and signaling 
capacities via G protein–coupled receptors (some SCFAs 
have that capacity as well) [42]. A diet that considers these 
factors could contribute to the gut microbiota healthy 
environment and therefore to the patient’s health. 

Obesity: Alterations in the intestinal microbiota have a 
great impact on the development of obesity; poor microbial 
diversity is linked to infl ammation as well as insulin-
resistance and adiposity [36]. 

There are some diff erences between the composition 
of the microbiota of people with obesity compared to lean 
people for example, as mentioned earlier, one of the most 
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abundant species in the gut microbiota is Akkermansia 
muciniphila, which has been more relevant since a decreased 
population of it have been associated to obesity, insulin 
resistance and diabetes as well as cardiometabolic disorders. 
Another change in the population of gut microbiota in 
patients with obesity that has been reported is the higher 
level of Lactobacillus reuteri, a reduction of Lactobacillus casei 
and Lactobacillus plantarum [43], and a lower presence of 
butyrate-producing Firmicutes.

Furthermore alterations in the bacterial phylum 
Bifi dobacterium are also associated to obesity, specifi cally 
low levels of Bifi dobacteria [44]. Meanwhile in regard to the 
phylum Enterobacteriaceae, the levels of Faecalibacterium 
prausnitzii has been reported notably higher in children with 
obesity [45]. 

Irritable bowel syndrome: Irritable Bowel Syndrome 
(IBS) is a chronic functional gastrointestinal disorder which 
aff ects around 10 % of the population worldwide [46], it is 
characterized by abdominal pain and altered bowel habits 
that reduce quality of life. 

Several factors are involve in the pathophysiology of 
IBS, like abnormalities of gastrointestinal motility, visceral 
hypersensitivity, genetic factors and alterations in the 
gut microbiota but recent contributions suggest that it’s 
multifactorial and also depends on environmental factors 
[47,48]. 

Furthermore, there is a growing evidence of the 
interaction between the gut microbiota and IBS, such as 
the diff erence in the microbiota in healthy population 
versus that of people with the disease or that IBS has been 
associated with small intestinal bacterial overgrowth as well 
as to develop after an intestinal infection [49].

It has been observed that IBS patients show lower 
concentration of enteric Lactobacillus, Bifi dobacterium 
and Faecalibacterium prausnitzii [46] and it seem to be less 
population of SCFA-producing bacteria which promotes 
epithelial integrity [50]. Following this, it can be addressed 
the relevance of the FODMAPs diet (low in fermentable 
oligosaccharides, disaccharides, monosaccharides, and 
polyols) which is used as dietary therapy for IBS patients 
as well as the use of probiotics [51]. The FODMAPs diet can 
contribute to alleviate some symptoms in IBS patients but 
at the same time it has been observed that reduce luminal 
Bifi dobacteria concentration. In this particular case combine 
the FODMAPs diet with probiotic supplementation is key to 
maintain the Bifi dobacteria population controlled [46]. 

However, there is still much to comprehend about the 
mechanisms in which diet can reshape gut microbiota and 
the way it impact on the IBS patient’s health and symptoms. 

Diet and gut microbiota: The role of functional foods

Nowadays, the importance of diet and its impact on 
the composition and health of the gut microbiota has been 
pointed out, from probiotics to synbiotics and functional 
foods of all kinds, the opportunities are there. 

The relation of gut microbiota with several diseases (not 
only gastrointestinal) becomes clearer little by little and 
that allows the development of new ways to reshape the 
intestinal microbiota for the benefi t of human health and 
food is an indispensable part of achieving this. Functional 
foods may help gastrointestinal diseases’ patients, but for 
that is crucial to elucidate how the gut microbiota react to a 
certain food ingredient. 

Functional foods are often defi ned as dietary 
supplements that have potentially positive eff ects on health 
beyond basic nutrition [52,53]. Recently, the modulation 
of the intestinal microbiota from functional foods such as 
probiotics, prebiotics and synbiotics is becoming even more 
attractive with the aim of being used as a tool to fi ght against 
diseases such as obesity or diabetes among others. 

Prebiotics: The term prebiotic was described by Gibson, 
et al. [54] in 1995 as “a nondigestible food ingredient that 
benefi cially aff ects the host by selectively stimulating 
the growth and/or activity of one or a limited number of 
bacteria in the colon, and thus improves host health”, and 
later taken up by the same author as “a substrate that is 
selectively utilized by host microorganisms, conferring a 
health benefi t” [55].

The non-digestible carbohydrates like fructans and 
galactans are usually classifi ed as prebiotics and increase 
bifi dobacteria in the human gut, due to these carbohydrates 
have linkage bonds that are break down by enzymes produced 
by bifi dobateria and lactobacilli like b-fructosidase and 
b-galactosidase [56]. 

This selective fermentation can induce both, 
microbiological and metabolic changes that may be 
benefi cial for the host, this can been seen in some of the 
potential benefi ts that have been attributed to dietary 
fi ber and prebiotics on bowel health, like higher resistance 
against pathogenic colonization as well as reductions in the 
levels of toxins and also carcinogens in the gut, but not only 
that, is also expected that thorough its impact on epithelial 
layers the  formation of SCFAs can contribute to the human 
health by the anti-infl ammatory and anti-apoptotic eff ects 
that have been attributed to SCFAs [57]. 

As mentioned above, in IBS there is a decrease in the 
presence of lactobacillus and bifi dobacterium while in 
obesity a reduction in the bifi dobacteria population is 
observed, so a diet that includes prebiotics can be benefi cial 
in the right conditions, for example,  bifi dobacteria prefers 
metabolise substrates of oligosaccharides’ size [55].  
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Probiotics: The modern defi nition of probiotics is that 
“they are living microorganisms that administered in 
adequate amounts are benefi cial to the host’ health” and also 
have a key role in infl ammation modulation by modifying the 
gut microbiota (Figure 3) [58]. An important parameter to 
consider is its ability to adhere to the gastrointestinal tract, 
since this allows them to perform a competitive suppression 
of pathogens [59]. 

Some of the most used probiotics in functional foods 
include Lactobacillus, Bifi dobacterium, Saccharomyces, 
Enterococcus and Leuconostoc [59,60]. Bifi dobacterium and 
Lactobacillus seem to be positioned as the most promising 
health-promoting dairy food formulations [61]. 

Lactobacillus: Lactobacillus species have been used 
in many dairy preparations due to the health benefi ts 
associated to its fermentation ability. L. acidophilus has been 
studied as both, antimicrobial and antiviral, and toward 
eradication of diarrhea.  It also has been reported that L. 
acidophilus Pul13_14 may breakdown the starchy branched 
a-glucan oligomers which allows that those resultant short 
parts act as prebiotics for the intestinal microorganisms as 
these are degraded by the gut microbiota enzymes, while L. 
acidophilus ATCC 4357 can produce short chain fatty acids 
which improves its functional property [62]. L. fermentum 
has also been shown to have the ability to contribute to the 
health of the host. In animals treated with L. fermentum ATCC 
11976 it was observed that insulin resistance decreased [63].

On the other hand, besides the well-known benefi ts of L. 
casei Shirota, the eff ects that it has on the glucose intolerance, 
insulin resistance and lipid metabolism have been studied in 
rats with a high fat diet and the results showed that it might 
aff ect the tissue-specifi c autonomic nerves through the 

aff erent vagal nerve pathway to modulate glucose and lipid 
metabolism [64], this kind of behavior or L. casei Shirota is 
promising. 

Bifi dobacterium: Bifi dobacterium species has earned a 
place alongside LAB as one of the top predominant cultures 
in the human colon [65] and it is no surprise to anyone 
that bifi dobacteruim possesses a signifi cant ability to exert 
benefi cial eff ects on human health. 

The commonest species that are used in probiotic 
formulations are B. animalis, B. adolescentis, B. bifi dum, B. 
infantis, B. breve, and B. longum [58]. 

One strain which has been widely used in fermented 
dairy products is Bifi dobacterium animalis. The subsp. lactis 
JCM 10602 showed a great adhesion potential to dietary 
fi bers [66] and in a sudy of Wang, et al. [67] the subsp. Lactis 
MN-Gup improved constipation-related issues like stool 
consistency and straining. 

In addition, the benefi cial contributions of Bifi dobacterium 
with regard to prevention of diseases has been observed like 
in infl ammatory bowel disease in model animals; B. bifi dum 
ATCC 29521 demonstrated an anti-infl ammatory behavior 
in a mouse model [68] and in a study performed in rats 
subjected to maternal separation, Bifi dobacterium bifi dum 
G9-1 showed a benefi cial role in irritated bowel syndrome 
by reducing the hypersensitivity to restraint stress (serum 
corticosterone level) and defecation’ frequency [69]. 

The fermentation capacity of Bifi dobacterium strains 
may boost the bioactivity of functional foods [58]. Due to 
several strains are considered as GRAS (generally recognized 
as safe), its use as prebiotic agents in fermented dairy 
products is wide as well as the investigation of new strains. 
In a study of Awasti, et al. [65] they found three strains of 
bifi dobacterium with prebiotic and functional activities and 
the search for new confi rmed probiotic strains continues. 

Furthermore, in order to innovate in the probiotic market 
as well as to add new confi rmed strains with confi rmed 
probiotic capacity that could act as a dietary therapy in 
gastrointestinal diseases is important to develop more 
investigation both, in animal models as in humans.  

1.4.5. Synbiotics: What we know as synbiotics is nothing 
but the combination of prebiotics and prebiotics which 
have been shown positive health eff ects and may contribute 
to benefi cial growth of bacteria in human intestine.  The 
synbiotics are divided into two groups: complementary and 
synergistic. The fi rst ones are those that contain pre and 
probiotics that were chose independently of the other and 
where each one carries a specifi c health eff ect. And in the 
second one, the prebiotic is selected with the intention of 
support the growth of the specifi c probiotic [70].

Synergistic ones present the advantage that they can be 
used to clarify the responder-nonresponder phenomenon, 

Figure 3 Most common probiotics in functional foods. Probiotics usually 
incorporated in functional foods. 
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due not every single subject will react in the same way to a 
certain probiotic since it also depends on host abiotic factors. 
The studies about synergistic synbiotics mostly includes 
included lactobacilli and bifi dobacteria as the probiotic and 
oligosaccharides or dietary fi bers as the prebiotic; and the 
majoriy of them are also performed in animals [42]. 

The consumption of synbiotics is usually associated with 
a higher SCFA production, and the stimulation of benefi cial 
gut bacteria [71], but more research in humans is needed. 
However, the most recent investigations begin to point to 
new possibilities.

Effects of functional foods on gut microbiota 

The great majority of studies are about how gut microbes 
can bio transform functional foods, but there is not much 
about how gut microbiota metabolism is altered by these 
specifi c foods.  

In a recent study of Farag, et al. [53] extracts prepared 
through functional foods were tested in a gut consortium 
culture of 8 microbes which allow to simulate the metabolic 
activities found in the human gut, the samples were analyzed 
using gas chromatography coupled to mass spectrometry 
detection after 0.5 and 24 hours after the extracts were added 
from which it was possible to identify diff erent metabolites 
like organic acids, amino acids, fatty acids, nitrogenous 
compounds, nucleic acids as well as phenolics, steroids and 
sugars. That research aimed to elucidate the way in which 
certain food supplements can aff ect the metabolism of the 
intestinal microbiota, they observed that tea phenolics 
exhibited an inhibitory eff ect in species like Bacteroides 
spp., and Clostridium spp, which form part of the human 
gut microbiota. Their results provide a glimpse into how 
the intestinal microbiota reacts and its metabolism can be 
altered through the use of functional food extracts in terms of 
metabolites. They describe two forms in which this happens: 
one way begin that functional food components can serve as 
a substrate to microbiota metabolism and the other is that 
functional food components modify the extent, existing 
metabolic pathways are activated within microbiota. 

The research fi eld is enormous since are many functional 
foods out there to evaluate.

Conclusion
Resent research on gut microbiota are directed to how 

we can manipulate it for our benefi t, which is why it is 
important to analyze the information available about the 
symbiotic relationship that exists between host, microbiota 
and the macromolecules

Although there are gut microbiota and functional foods 
investigations, many of them, if not most, are carried out in 
animal models and continue to be far from going to clinical 
studies that allow clarifying the potential therapeutic 

applications that they could have in gastrointestinal diseases 
(and other types of diseases). 

In the years to come the biotechnological use of 
microorganisms could improve health by focusing on the 
alterations present in the intestinal microbiota of patients 
such as the Clostridia class reduced in diabetic patients. 

This review, through a substantial bibliography research, 
showed that to clarify how food and functional foods eff ects 
on the intestinal microbiota are essential to take advantage 
of the full potential of its interactions with specifi c food 
compounds like carbohydrates, proteins or lipids and use 
that information for maintain or reshape a healthy gut 
microbiota as well as the implications it has on some of the 
most recurrent gastrin-intestinal diseases worldwide. 
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