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1 Introduction
Chicha, also known as native beer of South America, is a 

fermented beverage made from a wide variety of raw materials, 
applying different methods, with the indigenous people of America 
being the most representative group that have traditionally 
prepared them from corn and cassava since the knowledge of its 
elaboration has been transmitted from generation to generation 
(Caicedo & Espinel, 2018; Grijalva-Vallejos et al., 2020; Hirsch, 2017). 
Generally, it is made by mixing starches or sugars with water, which 
are naturally fermented without microbiological or environmental 
control conditions, however, making the beverage by chewing 
the plant raw material, continues to be a common practice by 
indigenous groups, where the Diastase enzyme present in human 
saliva allows the conversion of starches to sugars (Levin et al., 2017; 
McGovern, 2019). The spontaneous fermentation to which the 
substrates are exposed allows the conversion of simple carbohydrates 
into secondary compounds. Additionally, fermentation can 
improve the bioavailability and synthesis of essential vitamins 
and minerals (Ramos & Schwan, 2017; Martín & Ramos, 2016; 
Todorov & Holzapfel, 2015). With this biochemical process 
the nutritional quality of the beverage is improved, due to the 
production of biomolecules (Capozzi et al., 2012).

Chicha can have a high probiotic value, since some LAB (lactic 
acid bacteria) species identified in fermentation, have antagonism 
with pathogenic microorganisms, stimulate mucus production and 
improve digestibility (Freire et al., 2017a; Kandylis et al., 2016). 
Due to the thermal process to which the fermented beverage 
is subjected, cassava has a decomposition process of its toxic 
glycosides, which in humans cause weakness, hypothyroidism, 
paralysis and in severe cases, death (Shigaki, 2015).

Currently there is a social trend about the return to culinary 
preparations that include spontaneous food fermentations, for 
this reason there is a demand for functional foods, particularly 
non-dairy beverages (Briceño-León & Perdomo, 2019; 
Garcia et al., 2019), which has caused that at an industrial level, 
the control of quality operations, safety of raw materials, are 
important aspects in the development of this type of products 
(Santos et al., 2019; Ordoñez-Araque & Narváez-Aldáz, 2019).

This study aims to investigate traditional methods of elaboration, 
microbiology along with physicochemical parameters during the 
fermentation of indigenous beverages of low and high alcohol 
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content made in Ecuador, Peru, Brazil and Guyana, in order 
to explore possible opportunities research and development.

2 Materials and methods
For this work, a bibliographic review of the following databases 

was performed: ScienceDirect, Springer, Pubmed and Google 
Schoolar. The descriptors used were: Chicha, cassava, fermented 
beverages, Brazil, Ecuador, Peru. The articles were selected 
according to the following inclusion criteria: a) They must be in 
English or Spanish; b) They must have been written in the last 
7 years from 2019 (articles published in January and February 
2020 were also considered); c) Articles related to fermented 
beverages. In the first phase 208 articles were identified, 58 that 
were not relevant to the research topic were excluded, 30 written 
in another language, 65 written before 2012. Finally, 55 papers 
from scientific research articles, review articles, and books were 
selected, book sections and encyclopedias, which were adjusted 
to the research criteria.

3 Types of beverages and traditional fermentation 
methods

In South America, cassava fermentation for obtaining alcoholic 
and non-alcoholic beverages is part of its ancestral legacy, due to 
its cultural, economic and social importance. The name and the 
form of preparation that the beverages acquire depend on 
the country or region that produces them (Oliveira et al., 2019).

3.1 Ecuador and Peru

Cassava Chicha: Is a beverage known as indigenous beer, or 
masato and is consumed daily by populations located in the jungle 
and around the Amazon River. Its preparation is a task carried out 
by women and consists of peeling, washing and boiling the cassava 
roots of sweet or bitter varieties, indistinctly until softened, the 
water is drained and the cassava is crushed in flat round wooden 
trays, the remains of cassava pieces are chewed and periodically 
spit into the tray (Colehour  et  al.,  2014; Freire  et  al.,  2016; 
Vallejo et al., 2013). Some indigenous groups chew edible tubers 
called yams (Diosocrea sp.) (Colehour et al., 2014), or red sweet 
potato (Ipomea batata) to sweeten and accelerate fermentation. 
All this is mixed and a thick mass is formed, which is placed in 
a clay pot called pondo (Ecuador) or pitcher (Peru and Bolivia) 
covered with banana leaves or with leaves of the guarumo tree 
(Pinto & Abad, 2017). In some cases, old chicha is used as an 
inoculum to ensure fermentation. Generally, it is left to ferment 
for 2 to 3 days until reaching the characteristics desired by the 
indigenous group, which varies from: sweet, little fermented to 
bitter with a high level of fermentation. The alcoholic content 
generally varies from 2% to 5%, pH from 4.0 to 4.5, and its 
consistency is milky with an acidic flavor (Colehour et al., 2014).

Sankuch chicha: Within the Shuar culture (indigenous people 
living on the border of Ecuador and Peru), the preparation of a 
variant of chicha known as special chicha especial (sankuch) has 
been recorded. The cassava is roasted and subsequently inoculated 
for 5 days with reddish mushrooms (sankuch), obtained from 
burnt cassava stems after 4 or 5 days after harvest. The cassava 
decomposes and gives off pleasant smells, finally it is chewed 

and sweet potatoes are added to take it to a 3-day fermentation 
(Tsenkush & Livia, 2013).

3.2 Brazil

Calugi: Is a fermented beverage with a low alcohol content, 
like mazamorra consistency. It is made from corn, cassava and 
rice by the Javaé tribe, and the inoculum used to ferment is the 
fluid obtained from the sweet potato chewed by the women 
of the tribe. It is usually consumed in the daily diet by adults 
and even children (Freitas et al., 2017). The cassava is peeled, 
washed and grated to obtain a wet mass, this mass is squeezed 
and is subsequently used as a fermentation substrate. Hard corn 
is soaked in water for 30 minutes and crushed on a wooden tray. 
The flour obtained is mixed with water and sifted to remove the 
husk. The cassava and corn dough is mixed with water and cooked 
for 2 hours, stirring constantly. When the porridge is cooled, the 
sweet potato inoculum is added, the mixture is homogenized and 
allowed to ferment in open aluminum containers at a temperature 
of approximately 30 °C (Freire et al., 2017a; Miguel et al., 2014).

Yakupa: Beverage produced by the Juruna indigenous of 
Brazil, which is considered a class of cauim (pre-Hispanic alcoholic 
beverage of cassava or corn) refreshing but without alcohol. 
Yakupa is made from a dough made from cassava soaked for 2 
or 3 days, known as puba. The fermented cassava is dehydrated 
in the sun for a few days. The dried pasta is beaten and sieved 
to separate the fibers, giving rise to a white liquid that goes to 
the fire until a cooked mash is obtained. Grated sweet potatoes 
are added and finally sifted to be consumed immediately when 
cold (Freire et al., 2014; Freitas et al., 2017).

Caxiri: It is a beverage made from cassava, corn and sweet 
potatoes, produced by the Juruna or Yudjá indigenous people 
in Brazil. Generally, it is associated with sacred rituals since it is 
prepared for consumption at parties and in collective work such 
as cutting down trees or cultivating fields (Miguel et al., 2015). 
Caxiri is obtained by fermenting the roots of purple cassava 
for two days in running water in order to soften the bark. 
This procedure allows the degradation of cyanogenic compounds 
and the formation of aromatic substances; consequently there 
is a softening of the roots generated by the action of lactic acid 
bacteria (Capredon, 2018). Subsequently, the cassava is peeled, 
cut into small pieces, pressed, grated and roasted. The resulting 
flour is then mixed with water and placed in barrels to start 
the fermentation process, which takes 24 to 48 hours. Caxiri is 
normally consumed up to 120 hours after preparation, which 
varies its alcohol content. (Freitas et al., 2017).

Cauim: It is a fermented alcoholic beverage produced by the 
Tapirapé indigenous people of the Tapiitawa tribe (indigenous 
community) in Brazil and represents the main food of the 
inhabitants. For its elaboration, various substrates can be 
used such as: cassava, rice and corn (Naupert, 2019). For the 
preparation, the cassava is immersed in running water for three 
or four days to soften the rind, then it is peeled, dried (in the 
sun), grated and ground. To start the preparation, you can mix 
cassava flour, rice with water, and cook until the substrate has a 
uniform distribution. The cooked puree obtained is cooled for 6 
to 8 hours and inoculated with the juice from chewing the sweet 
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potato, this juice is added little by little in the container of the 
beverage and then fermented in an open vessel for approximately 
48 hours at room temperature (Resende et al., 2018).

Tarubá: Beverage prepared by the Sateré-Mawé tribe located 
between the states of Pará and Amazonas, specifically they live 
near the Amazon river. This is a cassava-based beverage, it is 
washed, peeled, ground (by pressure) and filtered to remove excess 
water. The resulting cassava dough is roasted for 30 min, and is 
placed on a wooden tray called gareira and covered with leaves 
from the Trema micrantha tree (belonging to the Cannabaceae 
family) and from (banana). Then it is allowed to ferment for 
12 days, after this time, the cassava mass is diluted in water, 
filtered and consumed (Adewumi, 2019; Freire  et  al.,  2017a; 
Ramos et al., 2015).

Tiquira: It is a fermented and distilled beverage that is 
traditionally consumed in the north of Brazil, its manufacturing 
process consists of washing, cutting and pressing the tuber to form 
cakes of approximately 30 cm in diameter. This cake is roasted 
until its moisture is reduced by approximately 35%, stacked in a 
jar and separated with cassava leaves in order to allow the bacterial 
flora to develop and grow. This procedure lasts between 10 and 
12 days in a warm and humid climate without the presence of 
light, during this time the starch saccharification takes place 
thanks to the action of the Manila sitophila, Aspergillus niger and 
Penicillium sp. The mass is then diluted in water and fermented 
between 40 to 48 hours. Finally, a distillation is carried out to 
obtain a spirit with a high alcohol content (Arisseto-Bragott
o et al., 2017; Savadogo et al., 2016).

3.3 Guyana

Parakari: Alcoholic beverage made by the Wapishana 
indigenous group that lives in southern Guyana, it is obtained 
from the fermentation of cassava through the use of amylolytic 
molds such as: Rhizopus sp., Mucoraceae, and Zygomycota, 
followed by a fermentation to obtain alcohol. This beverage is 
the only known example of an indigenous fermentation since 
the arrival of Europe in America that uses amylolytic molds, 
probably as a result of the domestication of the wild species of 
Rhizopus sp., Despite the lack of documentation, it was knows 
that this complex fermentation process involves at least 30 steps 
from harvest to consumption, in which different varieties of 
cassava are used (Airey & Krause, 2017). For the elaboration, 
the cassava is harvested, peeled and washed to later grate it, 
this way the liquid is squeezed and it is left to rest during the 
night to eliminate toxins due to the acidification of the grated. 
The following day, the starch is decanted and the supernatant 
liquid is removed. Then, small spherical portions are molded 
and dried in the sun and then used as an inoculum. The grated 
is squeezed again and a kind of bread 2 cm wide and 75 cm in 
diameter is formed. It is baked to a deep brown color and then 
dried in the sun. At the same time, the inoculum is prepared 
from leaves of the T. micrantha tree that contains mycelium 
and spores of Rhizopus sp., that contains mycelium and spores 
of Parakari production.

The leaves are previously pulverized and mixed with the 
hot purified starch, charcoal is scattered on the ground and 

covered with remains of cassava shells forming a layer 2 cm 
wide, using leaves from the tropical plant Heliconia L. placing 
them on the remains and inoculating with the mixture of starch 
and T. micrantha powder. Place the loaves in pieces previously 
soaked in water. The process is repeated until reaching a width 
of 8 cm, the loaves are covered with two layers of T. micrantha 
leaves, and they are left to rest for 40 to 48 hours. In some cases 
up to 72 hours if the cassava variety is slowly fermented to allow 
the growth of Rhizopus sp. Characteristic aromas and sweetness 
are identified to be transferred to the pondos, it is covered 
preventing the entry of air and pressure is released from time 
to time (Daly, 2020; Derka et al., 2015; Saranraj et al., 2019). 
The beverage can be consumed 24 hours after the fermentation, 
since it will be sweet and low in alcohol, if a higher alcohol content 
is desired, it must be fermented for up to 5 weeks.

In general, the Chicha, Cauim, and Calugi beverages are 
subjected to a chewing process of red sweet potato (Ipomea 
batatas) as a common characteristic. The product of chewing 
is used as an inoculum to promote fermentation and sweeten 
beverages. Additionally, it is identified that Tarubá and Chicha 
are obtained from fermentation on solid substrate, while Cauim, 
Calugi, Caxiri, Yakupa are obtained from fermentation in a liquid 
substrate. Parakari and Tiquira are made from the fermentation 
of cassava cakes in the presence of amylolytic fungi that give 
them the characteristics of each beverage (Adewumi, 2019; 
Freitas et al., 2017).

4 Microorganisms associated with fermentation

4.1 Presence and role of microorganisms

Fermented indigenous beverages are characterized by 
spontaneous or induced fermentation, with the presence of bacteria, 
yeasts and, in some cases, filamentous fungi. Microorganisms 
can be stimulated by various sources such as: saliva, water added 
to the substrate, the environment, utensils, and containers, in 
which remnants or bacteria residues from previous fermentations 
could be found (Yeo  et  al.,  2019). Indigenous beverages are 
generally fermented by lactic acid bacteria (LAB), responsible 
for the acidity and decrease in pH, the genus Lactobacillus 
being the predominant species, the Lactobacillus plantarum,, 
L. brevis, L. fermentum, L. casei, L. acidophilus, L. reuteri, 
L.  fermentum, Leuconostoc mesenteroides, Weissella confusa, 
W. cibaria species, have also been identified and are considered 
probiotic species (Freire  et  al.,  2016; Mendoza  et  al.,  2017). 
Eating food from lactic fermentation helps to have a balanced 
nutrition. These provide vitamins, minerals and carbohydrates, 
and also prevent the risk of contracting various diseases, for 
example, diarrhea and cirrhosis of the liver due to their probiotic 
properties (Nuraida, 2015).

The most frequently found yeasts belong to the genus of 
Saccharomyces, Candida and Pichia, thanks to them an alcoholic 
fermentation and formation of aromatic compounds occurs, 
with this the growth of LAB is stimulated and the nutritional 
value of beverages is improved (Piló et al., 2018). Table 1 shows 
the main characteristics of the ancestral indigenous beverages.
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content between 24 and 48 hours, and digest: glucose, gluconate, 
maltose, melibiose, raffinose and sucrose, while around 10% 
of LAB strains ferment: esculin, cellobiose, glycerol, mannitol, 
honeyed and rhamnose (Faria-Oliveira et al., 2015). Lactic acid 
is predominant at the end of fermentation, reporting values 
close to 4.72 and 4.58 (g/L). Additionally, in the presence of 
the Acetobacter genus (alcohol and sugar fermenting bacteria), 
acetic acid can be generated, the presence of glycerol has been 

5 Physico-chemical parameters
Cassava Chicha: According to Piló et al. (2018), the final pH 

reaches average values of 3.94 and 4.15, when it has had from 1 
to 4 days of fermentation. In general, pH values can reach ranges 
between 4.0 and 4.5. Acidity is generated by the presence of lactic 
acid bacteria that increase after 48 hours. Approximately 90% 
of the LABs present in fermented cassava decrease the sugar 

Table 1. Fermented ancestral indigenous beverages in South America: Main characteristics.

Country, beverage 
and fermentation time Raw material Elaboration process Microorganisms present Reference

Ecuador - Perú
Cassava Chicha

3 to 4 days

Cassava Chicha
3 to 4 days

Chewing and 
fermentation on solid 

substrate

L. acidophilus, L. reuteri, L. delbrueckii, 
L. fermentum, L. crispatus, L. mucosae, 

Acetobacter sp., Bacillus sp.
Candida tropicalis, Hanseniaspora opuntiae, 

Kodamaea ohmeri, Pichia kudriavzevii, 
Saccharomyces cerevisiae
Torulaspora delbrueckii

Colehour et al. (2014)
Piló et al. (2018)

Grijalva-Vallejos et al. 
(2020)

Brasil
Yakupa

48 hours

Cassava
Red sweet potato

Fermentation in 
liquid substrate

Lactobacillus fermentum
Saccharomyces cerevisiae
Torulaspora delbrueckii

P. caribbica

Freire et al. (2014)

Brasil
Caxiri

120 hours

Cassava and sweet 
potato

Fermentation in 
liquid substrate

Bacillus pumilus, B. cereus and B. subtilis
Sphingomonas sp and Pediococcus acidilactici

Saccharomyces cerevisiae, Rhodotorula 
mucilaginosa, Pichia membranifaciens, Phica 

guilliermondii and Cryptococcus luteolus

Miguel et al. (2015)

Brasil
Cauim

48 hours

Cassava, rice and red 
sweet potato

Chewing and 
fermentation on solid 

substrate

L. plantarum,
Torulaspora delbrueckii

L. acidophilus
Freire et al. (2017a) 

Brasil
Calugi

48 hours

Cassava, corn, rice 
and red sweet potato

Chewing and 
fermentation on solid 

substrate

Corynebacterium variabile, Lactobacillus 
paracasei, L. plantarum, L. casei, Bacillus spp. 

(Bacillus cereus group), B. subtilis, Streptomyces 
sp., Enterobacter cloacae, Streptococcus 

parasanguis, Streptococcus salivarius, Weissella 
cibaria

Weissella confusa

Freitas et al. (2017)

Brasil
Tarubá
12 days

Cassava Fermentation in solid 
substrate

Lactobacillus plantarum,
Lactobacillus brevis,

Leuconostoc mesenteroides,
Bacillus subtilis

Torulaspora delbrueckii
Pichia exigua,

Candida rugosa, T. delbrueckii,
Candida tropicalis, Pichia kudriavzevii, 

Wickerhamomyces anomalus,
Candida ethanolica

Lb. plantarum, Bacillus subtilis, Bacillus 
amyloliquefaciens, Bacillus
licheniformis, Bacillus sp.,

Chitinophaga terrae

Ramos et al. (2015)

Brasil
Tiquira
12 days

Cassava Fermentation in solid 
substrate

Aspergillus sp
Penicillium sp and Neurospora,

Rhizopus sp
Manila sitophila

Savadogo et al. (2016)

Guyana
Parakari

112 hours
Cassava Fermentation in solid 

substrate

Rhizopus sp1

Mucoraceae,
Zygomycota

Derka et al. (2015)

1Fungi with the ability to produce different types of amylase enzymes.
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detected at values of 1.40 and 1.34 (g/L), and normally ethanol at 
values of 2.28 and 3.15 (g/L) (Piló et al., 2018; Yépez et al., 2017).

Yakupa: In the presence of lactic acid bacteria and yeast, 
the initial pH is 6 and decreases to values between 4.0 and 5.0. 
However, compared to the presence of Torulaspora delbrueckii, 
the pH shows a decrease at 12 hours compared to LAB and other 
yeasts. (Resende et al., 2018). Maltose is the main carbohydrate 
detected (5.13 g/L), followed by glucose (0.016 g/L), the main 
organic acid is lactic acid, the presence is detected at 6 h of 
fermentation, reaching values of 4.5 g/L at 24 hours. Lactic acid 
formation is attributed to the activity of L. fermentum and 
T. delbrueckii (Freire et al., 2015).

In the presence of S. cerevisiae, the organic acids found 
in the cassava substrate are succinic acid (0.19 g/L) and malic 
acid (0.44 g/L). In the presence of P. caribbica in combination 
with T. delbrueckii a high concentration of ethanol is produced 
in values between 2.1  g/L to 2.3  g/L respectively for each 
species. The combination of these yeasts and LAB generate 
values of 0.5 g/L of alcohol, glycerol is produced in a greater 
proportion in the presence of LAB in concentrations of 0.6 g/L. 
Only in the presence of yeasts the registered values are 0.4 g/L 
(Freire et al., 2014). The main aromatic compounds found related 
to the metabolism of LAB and yeasts except in the presence of 
S. cerevisiae are: 3-penten-2-ol – green vinyl; 2-butenal-3-methyl; 
1,1-dimethyl-3-chloropropanol; 2-hexanol; 1,2-benzenedicarboxylic 
acid, bis-(2-methylpropyl) ester; dibutyl phthalate; squalene; 
y bis-(2-ethylhexyl) phthalate. In the presence of S. cerevisiae 
has been stablished a correlation of three volatile compounds 
such as 2-propenoic acid, 3-(4-methoxyphenyl)-, 2-ethylhexyl 
ester; acetoin; and 2-butenal-3-methyl (Freire et al., 2014, 2015; 
Resende et al., 2018).

Caxiri: The final pH of the beverage is generally 3.15 at 
120  hours of fermentation, with marked acidification of the 
product. The carbohydrates present are maltose, glucose and 
fructose. The maltose reaches values of 210  g/L at 0  hours, 
decreasing to values of 0.85 g/L at 120 hours. This is probably 
due to the microbial activity during the fermentation of the 
beverage, the glucose concentration varies from 6.04 to 0.38 g/L 
(Miguel et al., 2015). Like yakupa, chicha and cauim, lactic acid 
is the main metabolite in fermentation found, it is found in 
initial values of 4.59 g/L at 0 hours of fermentation, reaching 
values of 27.89 g/L at 120 hours (Faria-Oliveira et al., 2015). 
Acids: citric, malic, tartaric, succinic, oxalic and propionic decrease 
during fermentation without showing major changes in their 
concentrations. At 48h the ethanol content reaches 70.99 g/L, at 
96 h, the ethanol content reaches values of 104.69 g/L (13.3 oGL). 
The presence of Saccharomyces in Caxiri is probably responsible 
for the formation of ethanol, while the presence of secondary 
compounds such as glycerol, esters, alcohol and other compounds 
are responsible for the aroma that characterizes the final product. 
(Freire et al., 2015; Freitas et al., 2017; Motlhanka et al., 2018).

Cauim: The initial pH is generally 5.5 and decreases to 3.5 at 
the end of the fermentation (after 48 hours). The carbohydrates 
found are maltose, glucose, fructose and sucrose. Maltose is the 
most abundant disaccharide, reaching values of 480 ug/mL after 
24 hours of fermentation, at 48 hours it reaches 120 ug/mL. 
Glucose is found during fermentation ranging from 170 ug/mL 

to 32 ug/mL. After 12 hours, it reaches its maximum peak, possibly 
due to the activity of amylase or the metabolism of maltose of the 
microorganisms. Fructose and sucrose present low concentrations 
during the fermentation process, always in values lower than 
30 ug/mL (Ramos & Schwan, 2017; Shokoohi  et  al.,  2015). 
The main organic acid present is lactic acid as a metabolite of 
fermentation, reaching values of 750 ug/mL, the production of 
lactic acid increases at the end of fermentation. Another acid 
present is acetic acid and it occurs throughout the fermentation 
process due to the production of ethanol that has been produced 
since the beginning, with its production declining after 24 hours. 
Ethanol concentrations of 5 ug/mL have been estimated between 
12 and 24 hours of fermentation (Faria-Oliveira et al., 2015; 
Freire et al., 2015; Puerari et al., 2015).

Calugi: The pH shows initial values of 6.20 decreasing to 4.0, 
this ensures the microbiological safety of the product. An increase 
in protein and a decrease in the concentration of soluble starches 
are determined during the fermentation process, the most 
important sugar present is maltose, reaching maximum values 
of 55.70 g/L at 12 hours of fermentation, the presence of maltose 
may be directly related to the conversion of starches (maltose/
glucose) by the action of the enzymatic activity of amylases on 
the metabolism of microorganisms. Additionally, glucose with a 
maximum concentration of 1.29 g/L has been identified, as well 
as fructose and sucrose in low concentrations after 24 hours of 
fermentation (Wang et al., 2014). Regarding the ethanol content, 
it has a slight increase after 24 hours of fermentation, due to 
the heterofermentative activity of the reported LABs, such as 
L. plantarum, L. casei y L. paracasei.

There is also the presence of organic acids that are detected 
at the beginning of the fermentation, such as: citric acid, malic 
acid and acetic acid (metabolite of higher concentration at the 
beginning of the fermentation, however after 48  h, the acid 
decreases considerably) (Freire  et  al.,  2017b). Lactic acid is 
produced after 24 hours reaching values of 3.54 g/L at 48 hours, 
during fermentation, malic, succinic, citric and propionic acids 
decrease, while the concentration of oxalic acid remains stable. 
21 aromatic compounds have been identified, most notably 
furfuryl alcohol (Alonso-Gomez et al., 2016; Freitas et al., 2017).

Tarubá: Its pH is in a range between 4.8 to 5.8 in the first 
6 days of fermentation, due to the action of Bacillus species, the 
beverage ends with a pH of approximately 4.6. Low acetic acid 
concentrations are detected during the 12 days of fermentation 
(0.2-0.5 g/kg) due to the low population of acetic acid bacteria 
(BAA) (Sankaranarayanan et al., 2019). In relation to carbohydrates, 
maltose is the compound of greater predominance during 
fermentation, registering initial values of 0.7 g/kg, and 4 g/kg at 
12 days. Glucose starts with 5.3 g/kg, decreasing to 2.5 g/kg, while 
fructose initially registers absence, to later appear at 0.3 g/kg, 
starting on day 8. In general, carbohydrates show a decrease in 
first days of fermentation and later an increase, possibly due to the 
hydrolysis of the starch (Mesa et al., 2019). Additionally, organic 
acids such as citric, lactic, propionic, succinic, and acetic show 
variations in their concentrations during the 12 days of fermentation. 
Propionic acid concentrations are higher (0.42-0.71  g/kg) 
compared to acetic, citric and succinic acid with values less than 
0.43 g/kg. The ethanol concentration registers its maximum value 
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after 8 days of fermentation (0.27 g/kg) and then decreases to 
0.15 g/kg (Freire et al., 2017a; Ramos et al., 2015).

Parakari: The beverage registers similar pH values ​​for different 
cassava varieties, whether they are slow fermented (variety: 
romiedar and oradowniro) or fast fermented (variety: maidanair). 
The pH reaches 5.0 values ​​within a range of 0 to 48  hours, 
whose value decreases between 4.1-4.2 at 84 and 112 hours of 
fermentation. The initial glucose values ​​are 7 m/L at 24 hours, 
at 48 h it reaches the maximum glucose concentrations with 
values ​​between 129 mg/L and 159 mg/L ending with values ​​of 
45 mg/L and 150 mg/L, which will depend on the type of cassava 
used, reducing the pH is known to promote the rapid growth 
of the Rhizopus fungus (Nicolau, 2016; Sharma et al., 2016). 
In pH ranges from 4 to 5.5 it has been shown that the enzyme 
glucoamylase, derived from fungi, is more efficient for the 
production of various organic acids, allowing the formation of 
characteristic flavors and aromas, in addition, it is known that 
prolonged fermentations could promote the formation of bitter 
flavors in this beverage (Kaur et al., 2019; Saranraj et al., 2019).

6 Conclusions
The microbiota of indigenous fermented beverages is 

quite complex and the study of the dynamics and chemical 
characteristics generated in the fermentation substrates are vital for 
the development of new products. For this reason, new research 
could raise the possibility of the isolation of bacterial strains, 
such as LAB, due to their protective and functional properties. 
Furthermore, they can be used as starter cultures in the control 
and optimization of the production of fermented products in 
order to obtain pure substances or food ingredients such as 
enzymes, vitamins, aroma and flavor components, pigments, 
proteins, trace elements, among others.

The large amount of organic acids and secondary metabolites 
present in beverages is of utmost importance. Subsequently, 
the benefit of chemical compounds in the body and in people’s 
health could be studied in greater depth. This, with an emphasis 
on the production of new functional drinks, an industry that 
is booming today.

Despite the amount of research done, these fermented 
beverages have not been developed for commercial purposes. 
This  generates the possibility of the development of new 
technological processes in pursuit of the industrialization of 
these beverages. It is possible to obtain functional drinks of high 
nutritional value, with probiotic potential and low alcohol 
content to generate new products for human consumption and 
the food industry.

Furthermore, it is important to rescue the customs and 
traditions of indigenous people so that they can be passed on to 
new generations and not be lost over time. Finally, it is necessary 
for the academy to understand and value the importance of 
fermented cassava beverages, as they are shared in rituals and 
socialization activities among indigenous people.

In conclusion, this review article is a starting point for 
further research of the improvement of production processes, 

food safety and food security of indigenous beverages prepared 
from cassava as raw material.
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