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Abstract
Background and Objective: In the northern part of Chad, dried dates are used in the production of a traditional drink highly cherished
by the population. Despite the importance of this beverage, the processing, microbiological and physicochemical qualities remain
unknown. To fill these gaps, this study aimed to describe the main stages of the manufacturing process of this beverage and elucidate
some of its physicochemical and microbiological properties. Materials and Methods: To elucidate the traditional processing of the date
beverage, ethnographic techniques were involved. Physicochemical, phytochemical, antioxidant and microbiological parameters were
evaluated in ready-to-serve fermented drink samples according to referenced methods. Results: It emerged from the field surveys that
the production  is  still  rudimentary  with  an alcoholic fermentation stage using the exogenous starter. Physicochemical revealed that
an average pH (3.60±0.01), alcohol (8.7±0.01 g LG1), soluble solids (2.1±0.01EBrix), total sugar (0.007±0.01 g LG1), conductivity
(2207±6.4 µS cmG1) and proteins (0.094±0 g LG1) were registered. Microbiology analysis indicated a very good hygienic quality of this
beverage with undetectable microbial counts. Moreover, total polyphenols, flavonoids and tannins contents of 3.24±0.15 gGAE LG1,
0.07±0  gQE  LG1  and  0.08±0 gCE  LG1  were  recorded,  respectively.  Likewise,  both scavenging activity and reducing ferric power of
0.08±0 g Trolox eq LG1 and 0.31±0.03 g Trolox eq LG1 were registered, respectively. Conclusion: These results suggested this fermented
date beverage could be a good nutrient source and health benefit for consumers.
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INTRODUCTION

Hunger and malnutrition remain a challenge in the world
and affect more than 800 M people and 90% of this
population is in developing countries1. The fight against food
insecurity involves, an increase in food production, reducing
post-harvest losses and enhancing the consumption and
transformation of local products and enhancement of local
products by creating by-products that are essential for local
consumption2. Fermentation is being used by man for the past
millennium to transform, preserve or improve the nutritional
quality of foods3. In many African countries, fruits such as
dates, grapefruit and ginger are often transformed into
beverages. In the manufacturing process of these fruits,
alcoholic fermentation occupied a key place4. Phoenix
dactylifera, also known as date or date palm, is a plant species
in the Arecaceae palm  family  that is grown for its edible
sweet fruit5. The plant is widely  cultivated in many tropical
and subtropical regions around the world6. Dates (Phoenix
dactylifera  L.)  are  grown  in  over  2000 different varieties
around the world. The proximate composition of date fruit
varies primarily depending on the cultivar, maturation stage,
postharvest and growing conditions and so on7. The main
component of the date fruit is carbohydrate (sucrose, glucose
and fructose), which can account for more  than  70% of the
dry weight  and  provides  net  gross  energy  ranging  from
352-425 kcal/100 g. Date fruit is also high in fibre and contains
a variety of vitamins and minerals, including iron, calcium and
magnesium8. The powerful antioxidant, anti-inflammatory,
hepatoprotective and anticancer activity of various dates and
their derivatives have been documented by many authors9,10.

In the northern part of Chad, dates are processed into a
traditional alcoholic beverage called "siko" from the distillation
of the fermented must. The knowledge on the existence of
this fermented must as the beverage is not well known in
Chad nor bordering countries as Cameroon. Even if, it is
sometimes consumed by the local population during popular
ceremonies such as marriage, baptism, cultural festivals,
burials and funerals. Like most indigenous drinks, this
fermented date-based beverage plays an important socio-
cultural and economic role and likewise as a refreshing drink
for guests. Even if the final product named "siko" is highly
consumed by the population, it remains a poor drink in terms
of nutritional values and is rich in alcohol but the wort used in
the production of "siko" has nutritional values and health
benefits attributed to its laxative, antimalarial and anti-
hemorrhoidal properties11. However, despite the potential
gains of this fermented drink made from date quality
attributes of this beverage are still uncovered.

So far, there exist no relevant data recorded on the
processing of this beverage. Therefore, this study aimed to
describe the traditional processing of the fermented date
beverage and evaluate its quality attributes.

MATERIALS AND METHODS

Plant material: The plant material used in this study was
Deglet-Nour dates purchased in August, 2020 from Maroua
central market in the Far North Region of Cameroon. They
were placed in sterile packaging bags and transported to the
laboratory of Food Science and Microbiology of the Regional
Institute of Agricultural and Rural Development (IRAD) of
Maroua for identification and treatments. The plant material
was identified by botanical experts of the Biological Sciences
Department, Faculty of Science, University of Maroua.

Ferment:  A  commercially  purchased  brand  of  yeast
(Saccharomyces cerevisiae) was used as the lone ferment.

Collection of data on the processing of date fruits: A census
was carried out to identify the different production sites in the
North of Chad. Abéché  and  Wadi  Dja did were identified as
the main production  sites. A survey was conducted during
May, 2020 in the aforementioned sites. Semi-structured
questionnaires assisted with interviewing were adopted to
collect information related to the processing strategy of date
fruits as reported in Fig. 1. A total of 35 producers and retailers
were interviewed during the survey. The process has been
described as follow. The sorted dates are washed with clean
water, dried, manually pitted, grind using a mechanical
blender and sieved using a sieve mesh (1.15 mm in diameter)
to obtain a homogenous dried date powder. Two hundred
and 50 g of dates flour are mixed with 2.5 L of clean water and
the mixture is stirred and boiled for 45 min to obtain a
homogeneous preparation. After that, the mixture is
transferred into a clean container and cooled at room
temperature. After this step, the granulated sugar at a ratio of 
1:50 (mvG1) is added, stirred and filtered through a clean
cotton muslin to obtain the date must. To initiate the process
of alcoholic fermentation, the filtrate is inoculated with
hydrated yeast (Saccharomyces  cerevisiae). Twenty grams of
re-hydrated yeasts are inoculated per litre of must. The
resulting mixture is left for fermenting for 24 hrs at room
temperature. After filtration, the concoction is either ready-to-
serve or further distilled for obtaining a strong alcoholic "siko"
beverage.
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Fig. 1: Flowchart of the traditional processing of the date beverage

Physicochemical and proximate analysis: The pH (Equip-
Tronic EQ-610 type), total  soluble  solids  and  conductivity
(Eco Testr) were measured directly using calibrated portal
devices12. The titratable  acidity  was  according  to  the 
method  described by Bayoï et al.13 using 0.1 N sodium
hydroxide solution and bromothymol blue as an indicator.
Similarly, the total sugar and total proteins contents were
assessed  spectrophotometrically  according  to the methods
described  by  BaÕkan  et  al.14  and  Chang  and Zhang15,
respectively. The alcohol content was determined according
to the method described by Talebi et al.16.

Microbiological analysis: The hygienic quality of the
fermented date must drink was evaluated. The pouring
technique of a serially diluted sample was used. The total plate
count, spore-forming bacteria and total coliforms were
assessed according to standards and referenced methods in
specific solid culture media. Plate count agar supplemented
with 0.5% cycloheximide, brilliant green agar and glucose
bromocresol purple agar were used for total plate count, total
coliforms and spore-forming bacteria, respectively. Before
seeding, the serial dilutions intended to enumerate spore-
forming bacteria were heat-activated at 80EC for 10 min13. All
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the inoculated plates were incubated at 35EC for 24-48  hrs17,18.
After  that,  only  dishes  having  enumerated  colonies  from
30 and 300 were taken into account19.

Phytochemical and antioxidant assays: The quantification of
phytochemical contents and antioxidant properties of the
indigenous fermented date beverage was performed
spectrophotometrically. The total polyphenol content was
determined using the Folin-Ciocalteu method as described by
Khoddami et al.20, total flavonoids contents according to the
aluminium trichloride21 and tannins were assessed according
to the protocol of Jørgensen et al.22. Meanwhile, ferric
reducing antioxidant power (FRAP) and DPPH scavenging
activity were evaluated using the methods previously
described by Hajimahmoodi et al.23 and Sun et al.24,
respectively.

Statistical analysis: All the analysis were performed in
triplicate. The obtained results were arranged using Microsoft
Office/Excel, 2013 for Windows and statistically analyzed with
STATGRAPHICS Centurion 16.1 software. The results were
presented as Mean±Standard Deviation.

RESULTS AND DISCUSSION

Traditional processing of the fermented date: To produce a
functional date-based beverage, the results from the survey
led to the elaboration of a modified processing scheme of
fermented date must as previously summarised in Fig. 1. From
the information gathered during the survey, the processing
procedure can be grouped into two classical stages: Brewing
and alcoholic fermentation. These classical stages remain the
key determining factors in the processing of beverages25,26.
The use of exogenous ferment is the key determining factor in
the fermentation process of date must likewise a wine
produced from grapefruits, “tea lémi” is based on spontaneous
fermentation27. These differences could be related to the
nature of the raw material and more so, the action of heat
used during boiling to obtain data just might be the prime
factor. Because the heat treatment inactivates most of the
microorganisms. It exists a great similarity in the traditional
processing of fermented date must with some commonly
processed beverages like “red kapsiki” beer12 but dissimilarities
remain obvious with other crafted beverages such as
“amgba”27 and “tea lémi” wine28.

Physicochemical property of the fermented beverage from
the  date  palm  fruit:  Table  1  showed  the physicochemical

profile of the indigenous fermented date beverage. The results
showed that the drink has an acidic pH (mean pH 3.60). This
acidity is most likely linked to the presence of organic acids
such as tartaric acid, malic acid and citric acid. This pH value
(3.60) is close to that obtained by Marsza»ek et al.29 on
strawberry juice (pH 3.89). In addition, it is less acidic than “red
kapsiki” beer (pH 2.79) produced from sorghum in Far North
Cameroon12. Moreover, according to Alzagtat and Eledody30,
drinks with a pH lower than 4.5 share a satisfactory quality
hence, fermented date beverages. The total titratable acidity
is relatively low with an average of 0.56 g LG1. The very low
titratable acidity level demonstrates an almost total absence
of acetification31. These results are slightly similar to those
obtained with Tunisian date drinks32. The average sugar
content of the date concoction was 0.007 g LG1. This value was
close to that obtained by Al-Mohammadi et al.33 on Kombucha
fermented beverage. The alcohol content, which average of
8.7 g LG1, was relatively high due to the hydrolysis of
fermentable sugars by microorganisms. The drink had a higher
alcohol content than that of Pito (3.09 g LG1) and Tchapalo
(5.22 g LG1), two sorghum-based drinks brewed in Nigeria34

and Ivory Coast35, respectively. The average total protein
content  (0.094  g LG1) of the drink is relatively low compared
to that found in tchapalo (2.9 g LG1) by Aka et al.26. This low
content could be due to the heating treatment used during
the processing, able to denature proteins or microorganisms
producing protease responsible for protein hydrolysis. Finally,
the samples of the fermented date beverage had an average
conductivity of 2207 µS cmG1. The conductivity is a parameter
that makes it possible to evaluate the electrolyte content of
the drink like in the case of certain mineral ions such as Ca2+

and Fe2+. Therefore, in line with the relative importance of this
parameter, it would be quite possible that the fermented drink
is rich in electrolytes essential for the proper functioning of the
body.  Indeed, it has been proven that African craft fermented
drinks are sources of minerals such as iron, manganese,
magnesium, phosphorus, calcium, potassium and copper36.
However, the values observed can have a noticeable impact
on the hygienic level.

Microbiological quality of the fermented date beverage:
Table 2 displays the hygienic quality of the date beverage. The
total aerobic plate count, total coliforms and total spore-
forming bacteria were not detected in the fermented date
beverage. Their absence in the drink could be related to the
acidic pH  coupled  to  the high content of the beverage,
which might not promote the proliferation of certain
microorganisms37.  According  to Al-Mohammadi et al.33, high
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Table 1: Physicochemical profile of fermented date
Parameters Mean values
pH 3.60±0.01
Total acidity (g LG1) 0.56±0.01
Soluble solids (EB) 2.1±0.01
Total sugars (g LG1) 0.007±0.01
Conductivity (µS cmG1) 2207±6.40
Total proteins content (g LG1) 0.094±0.01
Alcohol content (g LG1) 8.7±0.01

Table 2: Microbial quality of the traditional fermented date beverage
Mesophilic spore-

Flora Total count Total coliforms forming bacteria
Values ND ND ND
Standards <106 <103 <104

ND: No detected

Table 3: Phytochemical profile and antioxidant activity of fermented date must
Parameters Average values
Total polyphenols (g Gallic acid Eq LG1) 3.24±0.15
Flavonoids (g Quercetin Eq LG1) 0.07±0.01
Tannins (g Catechin Eq LG1) 0.08±0.01
FRAP (g Trolox Eq LG1) 0.31±0.03
DPPH (g Trolox Eq LG1) 0.08±0.01

concentrations of alcohol could inhibit the growth of
microorganisms. Therefore think that it is the combined action
of the acidity of the medium and the alcohol produced during
fermentation that would probably have influenced the growth
of microorganisms. The sugar present in the drink under the
action of yeast is transformed over time into ethanol.
Although ethanol forms the essential metabolite of yeasts, at
high concentrations, it may exert an inhibitory effect. The
study carried out by Stringini et al.38 on palm wine also
showed that the acidic and alcoholic environment cannot be
favourable for the microorganisms’ growth. In addition, their
absence would also be due to the thermal action of boiling
and the control of certain crucial operations during the
production of the drink. The microbiological analysis showed
counts clearly below the requested standards which
recommend values lower than 106 CFU mLG1 for the total
aerobic  plate  count,  103  CFU  mLG1  for  total  coliform  and
104 CFU mLG1 for the mesophilic total spore-forming bacteria.
Generally, the date beverage is of better hygienic quality
compared to other traditional drinks like Tchapalo26, “white
kapsiki” beer13 and “red kapsiki” beer12. The good microbial
quality of the traditional date beverage could be also
associated with the good quality of raw material and water
used as well as the good mastering of the production chain of
the beverage by the producers.

Bioactive properties of the indigenous fermented date
beverage: The phytochemical profile of the fermented date
drink is summarised in Table 3. It emerges from the results that

the fermented date drink was by far richer in polyphenols
(3.24 gGAE LG1) than flavonoids (0.07 gQE LG1) and tannins
(0.08 g CE LG1). The polyphenol content of the fermented
concoction was higher than those found by Marsza»ek et al.29

on strawberry juice (2.97 g LG1), Ronald and Roger12 on
sorghum “red kapsiki” beer which had a content that varied
from  0.843-1.150 g LG1. The total flavonoid content of the
drink was lower than that of “red” sorghum beer, which varies
between 0.75-1.3g LG1 12. The  difference  observed  between
these  values  with no  doubt  would  be linked to the nature
of the raw material used for the preparation of these drinks39.
In addition, Table  3 also showed that the drink had a
scavenging activity of 0.08 g Trolox eq LG1 and reducing the
power of 0.31 g Trolox eq LG1. The scavenging activity of the
drink depends on the total polyphenols content meanwhile
the reducing power of the drink is a function of total
flavonoids and tannins contents. A previous study carried out
by Dongdem et al.40 demonstrated a close relationship
between the polyphenol content of a drink and its antioxidant
capacity expressed from DPPH scavenging activity. This
scavenging activity of the drink (0.08 g LG1) was lower than
that found by Marsza»ek et al.29 on strawberry juice (0.51 g LG1)
and Al-Mohammadi et al.33 on Kombucha fermented
beverage. 

CONCLUSION

In conclusion, this study showed that the processing of
fermented date-based beverages is tremendous even though
some stages remain empirical and rudimentary. The
characterization of this concoction revealed satisfactory
physicochemical and phytochemical properties displayed by
a very low pH and relevant polyphenol content. Similarly, the
date beverage was of good hygienic quality due to
undetectable counts of total aerobic plate count, total
coliforms and total spore-forming bacteria. These appreciable
qualities may indicate the mastering of the processing
procedure by producers. Despite that, it would be interesting
to carry out further technological studies to upgrade empirical
stages of the processing and additional microbial analysis to
achieve a large view of the hygienic and sanitary qualities of
this indigenous fermented date beverage. Moreover,
subsequent studies need to be done to assess change during
fermentation to get relevant data necessary to improve the
quality of this culturally embedded beverage. 

SIGNIFICANCE STATEMENT

This study elucidated the traditional processing and
microbial as well  as  antioxidant  properties of the fermented
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date beverage that can be useful for consumers’ nutrition and
health. This study will help the researchers to uncover the
critical areas of data processing on large scale as well as
indigenous processing of local raw materials that many
researchers were not able to explore.
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