International Journal of Phytocosmetics

and Natural Ingredients 2021;8:7

doi 10.15171/ijpni.2021.07

Original Article

@CrossMark
crosshare

Use of amazon fruits in the preparation of alcoholic

beverages

Andres Mauricio Martinez', Maria Soledad Hernandez', Juliana Erika Cardona’

'Instituto Amazonico de Investigaciones Cientificas de Colombia —SINCH]

*Correspondence to
Andres Mauricio Martinez,
Email: ammartinezh@unal.

Abstract

The objective of this research was to evaluate the use of Amazonian fruits in two fermented beverages:

edu.co fermentation of a dilute solution of honey known commercially as mead for between 10 and 25 days
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Background

In Colombia, the Amazon region has a high variety of
fruits of interest for gastronomy and the food industry
that contribute greatly to local economic development.
One of the Amazonian fruits used in this study was asai
(Euterpe precatoria Mart), which has a lot of potential
and is recognized for its high content of anthocyanins
(1110 mg/kg), flavonoids and total carotenoids."* These
compounds are studied in relation to benefits for human
health,® and maintain a low pH, a favorable characteristic
in the studied beverage type.

Copoazu (Theobroma grandiflorum) is a fruit with
intermediate acidity and a high content of vitamin C
and soluble solids, facilitating the elaboration of various
food products with a possible antioxidant activity. The
chemical composition of the pulp imparts a very favorable
sensory characteristic because of its creamy texture,
resulting from high molecular weight carbohydrates
such as starch and pectins, and its exotic flavor, resulting
from the balance between sugars and organic acids.
These fruits have a high level of carbohydrates in the
pulp and in the seeds, providing an important source of
energy.*

There is a lot of potential for the use of this fruit type in
the development of beverages, which is a growing and
highly competitive market worldwide with an evident,
current trend for consumers seeking products with new
flavors that are locally produced and environmentally

with an ethanol concentration greater than 7%, and a lager-type beer with an alcoholic concentration
over 4%, fermented between 4 and 6 days. The Amazonian fruits were Asai (Euterpe precatoria Mart),
which has a high content of anthocyanins, flavonoids and carotenoids of interest in the food industry,
and copoazu, a fruit with intermediate acidity, a high content of vitamin C and soluble solids, and a
possible antioxidant activity. The fermentation took place during the reported, standard periods, without
r adding nutrients and/or stabilizing the initial musts. Stability over time was observed for the studied
quality variables in the case of the fermented mead drink.
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friendly, e.g. no plastic bottles and economic contribution
to local communities.

Mead is an ancient alcoholic beverage that is obtained
by fermenting diluted honey with yeast and some kinds
of bacteria. Fermentation and maturation require a
prolonged period, and the characteristics of final products
are variable.>® Depending on the solution type used to
dilute the honey, the resulting product can have different
names: pyments, cysers, myelomas, and metheglin,
which incorporate grapes, apples, other fruits and spices,
respectively.”

Small-scale beer production, traditionally known as craft
beer, allows the inclusion of new flavors, achieving unique
characteristics that provide a new sensory experience for
consumers. Today, the ingredient market for these small
companies is highly developed, offering high quality raw
materials, machinery and supplies for obtaining highly
competitive products.

Studies on products that use amazonian fruit pulp
as the raw material are scarce, and there is a lot of
potential in discovering the physicochemical and sensory
characteristics of these fruits.

Methods

Must(honey/ asai-copoazu fruit juice) was prepared for
the mead at a concentration of 28 °Brix for the soluble
solids, which was sanitized with pasteurization at 65°C
for 20 minutes, with subsequent rapid cooling and
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inoculation with Saccharomyces cerevisiae yeast in an
anaerobic fermenter. Completion of the fermentation
process was estimated with stability over time in the value
of the must soluble solids.’

Brewing: the brewing process consisted of preparing
must from German Pilsen-best malt with a malt/water
ratio of 2/10 and adding fruits and hops at different
concentrations, and inoculation with Saccharomyces
cerevisiae lager yeast with fermentation for 5 days to
constant temperature (15°C).

The control parameters were evaluated as follows:
Soluble solids: the concentration of soluble solids was
measured using an ATAGO refractometer (model PAL-1,
Japon), with a precision of 0.1°Brix

pH: determined according to the AOAC 960.19 method."
Total acidity: 10 mL of sample dissolved in distilled water
at 20°C and titrated with 0.1 NaOH to pH 8.2 using the
AOAC 945.08 method."

Ethanol: made following the procedures described in
NTC5113" and NTC3952"* for wine and beer, respectively.

Statistical analysis

A one-way analysis of variance (ANOVA) was carried
out to study the differences between storage times. The
analysis was conducted with the aid of the software
MATLAB R2020b (© 1994-2021 The MathWorks, Inc.).
Mean difference analysis was performed using Tukey’s
test at P<0.05.

Results

Asai Mead

This product was a wine-type fermented drink, with a
pleasant taste and a color imparted by the fruit (asai). The
fermentation lasted 10 days, similar to the times reported
in other investigations with mead (8 and 11 days) and
fruit wines without requiring the addition of additional
nutrients.””"® The physicochemical characteristics of the
initial must and the processed product are described in
Table 1.

The final product met the health requirements for a
fermented wine-type drink, achieving an alcoholic
concentration higher than 7%. The decrease in the pH
value and the increase in total acidity in the first days
of fermentation is characteristic of these processes.'*'¢
Similar values for pH (2.95 to 4.05) and total acidity (3.1
and 7.76) are reported for similar studies.””*

For the stability tests in the final product, the parameters,
pH, acidity and soluble solids were monitored for 6
months (Table 2). Instability was not observed in the

Table 1. Physicochemical Characteristics Determined in the Asai Mead

evaluated parameters (pH and soluble solids) under the
refrigerated conditions or the environmental conditions,
with an average temperature of 24°C. significant
difference (P<0.05) in titratable acidity, were observed
in the first record for the refrigerated samples However
it is important to store mead in dark places and low
temperatures.”® The non-variation of the pH value and
the concentration of soluble solids is an indicator of the
stability of the mead over time.'®

Asai Beer

The fermentation process for the beer with asai pulp
developed satisfactorily over 5 days, providing a product
with high sensory quality typical in beers with fruit* and
complying with the physicochemical parameters required
by the relevant standards.

The physicochemical characteristics of the fermentation
must and the final product can be seen in Table 3. The
decrease in pH values and the content of total soluble
solids, as well as an increase in the titratable acidity in the
first short days of fermentation are similar for this type of
process.>*

Table 2. Time Tracking of Asai Mead Quality Parameters

Acidity (g
Tartaric Acid/L)

Behavior Under Refrigerated Conditions

pH Soluble Solids

Month 0 3.55+£0.06* 6.34+0.3° 19.15+0.15°
Month 1 3.53£0.02* 7.29+0.02° 203 +£0.1°
Month 2 3.63 £0.06* 7.16 +£0.04 " 20.25+0.45°
Month 3 3.53£0.02* 6.9+0.15% 20.25£0.15°
Month 4 3.48 £0.02° 6.83 + 0.08 19.75 £0.05*
Month 5 3.46 £0.03 ® 7.09 + 0.04° 19.85+0.25°
Month 6 2.73+£0.73* 7.09 + 0.04° 19.55 +0.05*
P value 0.3963 0.0205 0.05
Behavior Under Ambient Conditions
Month 0 3.46 £0.03 * 6.26 £ 0.04 * 19.35 £0.05*
Month 1 3.69 £0.09* 7.95+0.75¢ 19.9+03°
Month 2 3.51+£0.04* 722 +0.17 ¢ 21.15+0.65*
Month 3 3.49+£0.03* 6.6 £0.3°? 19.75+£0.25*
Month 4 3.45+0.05* 6.56 £ 0.11 2 20.85 £0.35*
Month 5 3.34+£0.06* 6.53 £0.08 * 20.45+£0.85°
Month 6 3.53+£0.05* 6.64 £0.26 ° 20.65 £0.85*
P value 0.5434 0.0878 0.3394

Different letters in the same column indicate significant difference
between different samples (P<0.05), determined by Tukeys test

Table 3. Physicochemical Characteristics in the Brewing Process

Acidity (g . Acidity (g :

pH Tartaric Acid/L) SR pH Tartaric Acid/L) e
Must 4,2 + 0,06 4.4+03 292 +1.2 Must 52+0.2 0.3 0.1 17.2+ 0.4
Mead 3.55 +0.06 6.34 0.3 19.15+£0.15 Beer 4.5+x0.3 0.9+0.2 4.4+ 0.6
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The final product had an alcohol concentration of 4%,
within the parameters allowed by the sanitary regulations.
The physicochemical characteristics are similar to
those reported for craft beer.* A characterization of the
bioactive compounds and the antioxidant activity of this
beer was not reported in this research, however other
studies report its high contribution.?*

Conclusions

The fermentation processes developed satisfactorily,
complying with the required sanitary parameters found
in Colombian regulations. The mead beverage had an
alcohol percentage over 7% and a stability period longer 6
months for the parameters pH, acidity and soluble solids
under refrigerated conditions and at room temperature.
The beer with Amazonian fruits had an alcohol percentage
over 4%, with excellent sensory characteristics for color
and flavor. Including Amazonian flavors in alcoholic
beverages is possible, providing an alternative for local
development.

Competing Interests
None.

References

1. Castro S, Barrera J, Carrillo M, Hernandez M. Asai
(Euterpe Precatoria) Cadena de Valor En El Sur
de La Region Amazénica. Instituto Amazonico de
Investigaciones Cientificas SINCHI; 2015. https://www.
sinchi.org.co/files/publicaciones/publicaciones/pdf/
asaipubli.pdf.

2. Rufino M, Alves RE, de Brito ES, Pérez-Jiménez J, Saura-
Calixto F, Mancini-Filho J. Bioactive compounds and
antioxidant capacities of 18 non-traditional tropical
fruits from Brazil. Food Chem. 2010;121(4):996-1002.
doi:10.1016/j.foodchem.2010.01.037

3. Garzén GA. Anthocyanins as natural colorants and
bioactive compounds: a review. Acta Biol Colomb.
2008;13(3):27-36.

4.  Carrillo Bautista MP, Cardona jaramillo JEC, Diaz Salcedo
RO, et al. Los ingredientes naturales de la Amazonia
colombiana: sus aplicaciones y especificaciones tetnicas
[Natural Ingredients from Amazonian Plant Species,
Applications and Technical Specifi Cations]. Instituto
Amazénico de Investigaciones Cientificas SINCHI; 2017.

5.  Gomes T, Barradas C, Dias T, et al. Optimization of
mead production using response surface methodology.
Food Chem Toxicol. 2013;59:680-686. doi:10.1016/].
fct.2013.06.034

6. Iglesias A, Pascoal A, Choupina AB, Carvalho CA, Feds X,
Estevinho LM. Developments in the fermentation process
and quality improvement strategies for mead production.
Molecules. 2014;19(8):12577-12590. d0i:10.3390/
molecules190812577

7. Ramalhosa E, Gomes T, Pereira AP, Dias T, Estevinho
LM. Mead production: tradition versus modernity. Adv
Food Nutr Res. 2011;63:101-118. doi:10.1016/b978-0-12-
384927-4.00004-x

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Roldén A, van Muiswinkel GC]J, Lasanta C, Palacios V,
Caro L Influence of pollen addition on mead elaboration:
physicochemical and sensory characteristics. Food Chem.
2011;126(2):574-582. d0i:10.1016/j.foodchem.2010.11.045
Duarte WF, Dias DR, Oliveira JM, Teixeira JA, de Almeida
e Silva JB, Schwan RF. Characterization of different fruit
wines made from cacao, cupuassu, gabiroba, jaboticaba
and umbu. LWT Food Sci Technol. 2010;43(10):1564-1572.
doi:10.1016/j.1wt.2010.03.010

AOAC International. Official Methods of Analysis of
AOAC International. 19th ed. Gaithersburg: AOAC
International; 2012.

Instituto Colombiano de Normas Técnicas y Certificacién
(ICONTEC). NTC 5113. Norma Técnica Colombiana.
Bebidas Alcohélicas. Métodos Para Determinar El
Contenido de Alcohol. ICONTEC; 2003.

Instituto Colombiano de Normas Técnicas y Certificacion
(ICONTEC). NNTC 3952: Métodos Para Determinar El
Contenido de Alcohol Etilico En Cerveza. ICONTEC; 1996.
Pereira AP, Dias T, Andrade J, Ramalhosa E, Estevinho
LM. Mead production: selection and characterization
assays of Saccharomyces cerevisiae strains. Food

Chem Toxicol. 2009;47(8):2057-2063. doi:10.1016/j.
£ct.2009.05.028

Mendes-Ferreira A, Cosme F, Barbosa C, Falco V, Inés A,
Mendes-Faia A. Optimization of honey-must preparation
and alcoholic fermentation by Saccharomyces cerevisiae for
mead production. Int ] Food Microbiol. 2010;144(1):193-
198. d0i:10.1016/j.ijffoodmicro.2010.09.016
Péjaro-Escobar HA, Benedetti J, Garcia-Zapateiro LA.
[Physicochemical and microbiological characterization

of a fruit wine based on Tamarindo (Tamarindus

indica L.) and carambola (Averrhoa carambola L.)].

Inf Tecnol. 2018;29(5):123-130. d0i:10.4067/s0718-
07642018000500123

Patil PS, Deshannavar UB, Ramasamy M, Emani S.
Production, optimization, and characterization of
sugarcane (Saccharum officinarum)-papaya (Carica
papaya) wine using Saccharomyces cerevisiae. Environ
Technol Innov. 2021;21:101290. doi:10.1016/j.
€ti.2020.101290

Pereira AP, Mendes-Ferreira A, Oliveira JM, Estevinho
LM, Mendes-Faia A. High-cell-density fermentation

of Saccharomyces cerevisiae for the optimisation of

mead production. Food Microbiol. 2013;33(1):114-123.
d0i:10.1016/j.fm.2012.09.006

Pereira AP, Mendes-Ferreira A, Oliveira JM, Estevinho
LM, Mendes-Faia A. Effect of Saccharomyces cerevisiae
cells immobilisation on mead production. LWT Food Sci
Technol. 2014;56(1):21-30. doi:10.1016/j.1wt.2013.11.005
Pereira AP, Dias T, Andrade J, Ramalhosa E, Estevinho
LM. Mead production: selection and characterization
assays of Saccharomyces cerevisiae strains. Food

Chem Toxicol. 2009;47(8):2057-2063. doi:10.1016/j.
£ct.2009.05.028

Kahoun D, Rezkova S, Krélovsky J. Effect of heat
treatment and storage conditions on mead composition.
Food Chem. 2017;219:357-363. doi:10.1016/j.
foodchem.2016.09.161

Gasinski A, Kawa-Rygielska ], Szumny A, Czubaszek

International Journal of Phytocosmetics and Natural Ingredients 2021, 8:7


http://www.ijpni.org
https://www.sinchi.org.co/files/publicaciones/publicaciones/pdf/asaipubli.pdf
https://www.sinchi.org.co/files/publicaciones/publicaciones/pdf/asaipubli.pdf
https://www.sinchi.org.co/files/publicaciones/publicaciones/pdf/asaipubli.pdf
https://doi.org/10.1016/j.foodchem.2010.01.037
https://doi.org/10.1016/j.fct.2013.06.034
https://doi.org/10.1016/j.fct.2013.06.034
https://doi.org/10.3390/molecules190812577
https://doi.org/10.3390/molecules190812577
https://doi.org/10.1016/b978-0-12-384927-4.00004-x
https://doi.org/10.1016/b978-0-12-384927-4.00004-x
https://doi.org/10.1016/j.foodchem.2010.11.045
https://doi.org/10.1016/j.lwt.2010.03.010
https://doi.org/10.1016/j.fct.2009.05.028
https://doi.org/10.1016/j.fct.2009.05.028
https://doi.org/10.1016/j.ijfoodmicro.2010.09.016
https://doi.org/10.1016/j.eti.2020.101290
https://doi.org/10.1016/j.eti.2020.101290
https://doi.org/10.1016/j.fm.2012.09.006
https://doi.org/10.1016/j.lwt.2013.11.005
https://doi.org/10.1016/j.fct.2009.05.028
https://doi.org/10.1016/j.fct.2009.05.028
https://doi.org/10.1016/j.foodchem.2016.09.161
https://doi.org/10.1016/j.foodchem.2016.09.161

Martinez et al
http://www.ijpni.org

Amazonian fruits in fermented beverages

22.

23.

24.

A, Gasior ], Pietrzak W. Volatile compounds content,
physicochemical parameters, and antioxidant activity
of beers with addition of mango fruit (Mangifera
indica). Molecules. 2020;25(13):3033. d0i:10.3390/

molecules25133033 25.

Liu SQ, Quek AY. Evaluation of beer fermentation with a
novel yeast Williopsis saturnus. Food Technol Biotechnol.
2016;54(4):403-412. doi:10.17113/ftb.54.04.16.4440

Martinez A, Vegara S, Marti N, Valero M, Saura D. 26.

Physicochemical characterization of special persimmon
fruit beers using bohemian pilsner malt as a base. J Inst
Brew. 2017;123(3):319-327. doi:10.1002/jib.434

da Costa Jardim C, de Souza D, Kasper Machado

IC, Massochin Nunes Pinto L, de Souza Ramos RC,
Garavaglia ]. Sensory profile, consumer preference

and chemical composition of craft beers from Brazil.
Beverages. 2018;4(4):106. doi:10.3390/beverages4040106
Nardini M, Garaguso I. Characterization of bioactive
compounds and antioxidant activity of fruit beers.

Food Chem. 2020;305:125437. doi:10.1016/j.
foodchem.2019.125437

Kawa-Rygielska J, Adamenko K, Kucharska AZ, Prorok P,
Pidrecki N. Physicochemical and antioxidative properties
of Cornelian cherry beer. Food Chem. 2019;281:147-153.
doi:10.1016/j.foodchem.2018.12.093

© 2021 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

| International Journal of Phytocosmetics and Natural Ingredients 2021, 8:7


http://www.ijpni.org
https://doi.org/10.3390/molecules25133033
https://doi.org/10.3390/molecules25133033
https://doi.org/10.17113/ftb.54.04.16.4440
https://doi.org/10.1002/jib.434
https://doi.org/10.3390/beverages4040106
https://doi.org/10.1016/j.foodchem.2019.125437
https://doi.org/10.1016/j.foodchem.2019.125437
https://doi.org/10.1016/j.foodchem.2018.12.093
http://crossmark.crossref.org/dialog/?doi=10.15171/ijpni.2019.05&domain=pdf&date_stamp=2019-09-20
http://crossmark.crossref.org/dialog/?doi=10.15171/ijpni.2019.05&domain=pdf&date_stamp=2019-09-20

