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This study aimed to produce, and consequently create physical-chemical analysis of alcohol distilled
from the fruits of Spondias sp. The study was carried out at the Federal University of Campina Grande -
Campus de Patos-PB (UFCG). 36.85 kg of cajarana and 1100 ml (869 g) of distilled alcohol, with a yield
of 2.36% were collected, the cajarana used for this study presents equal 11.02° brix. This occurs with
pH (2.74), being the necessary correction of the pH, to 4.5. During the production process of alcoholic
distillate, the fermentation was achieved in vats steel with a capacity of 30 L using commercial mark
Fleischman containing yeast of Saccharomyces cerevisiae strain, followed by fermentation kinetics.
The alcoholic distillate showed high concentration of copper and methanol, the volatile acidity and
higher alcohols were above normal, while the other components are in compliance with the law. For the
analyses, methodology (MAP) Ministry of Agriculture, Livestock and Supply was used.
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INTRODUCTION

The history of alcohol goes side by side with the history
of chemistry, because it has reports of the same
fermentation process with that of ancient Egypt, with the
same inhaled flavoring vapors when fermented. The
artisans have worked in fermentation and distillation
processes, but they did everything empirically.

Sugar cane is the main raw material for the production
of cachaca in Brazil, but the "cachaca" can be produced
from any plant or fruit rich in sucrose (sugar), fructose,
glucose, cellulose, etc. In Italy, Grappa is produce, a
grape distillate; in Germany, Kirsch, a cherry distillate;

Scotland, Whisky, sacrificed barley distilled; in Portugal,
Brandy, distiled from grape pomace (Fernandes;
Oliveira, 2010). As the Cajarana (Spondias sp), a fruit
rich in sugar (fructose), can also produce a distilled
alcohol by fermentation process. The Cajarana (Spondias
sp) belongs to Anacardiacea family, originated in Central
America, adapts to various types of soil and its fruits have
a variety of major use in the production of pulp (ice
cream, candy, juices, among others); It can be consumed
raw or in the production of animal feed.

According to Silva et al. (1984), the Northeast region
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presents a wide diversity of tropical fruits with good
prospects for economic exploitation, although mostly
present extractive character and commercialization
restricted to fruit "in natura" or as juice or ice cream. The
Spondias genus belongs to Anacardiaceae family, and
has 18 species, some of which that occur in the
Northeast (Spondias sp, Spondias mombin L, Spondias
purpurea, Spondias tuberosa, L.) are tropical fruit trees in
adaptation and of high commercial value (Mitchell, 1995).
The mature fruit of Spondias has a high starch content
and in some cases, one can even see the starchy taste in
the fresh red mombin fruit. The total content of pectin is
also high in comparison to most of the fruit, which
together to the high starch content may impair the
stability of juice (Melo, 2010).

The fruit fermentation process is followed by distillation
were spirits is obtain, being necessary to adapt the
production method according to the raw material. Decree
No. 2314, of the MAP defines fruit spirit or brandy fruits
as alcohol drink with 36 to 54°GL at 20°C, obtained from
simple alcoholic distilled from fruit juice, or by the
distillation of fermented mash fruit (Brazil, 1997). Yeasts
of different strains of Saccharomyces cerevisiae were
found in greater abundance in fermentation for the
production of brandy (Morais et al., 1997) being the most
distinctive by high alcohol yield and tolerance to high
concentrations of ethanol.

The fermentation under controlled conditions involve
chemical conversions. Some of the most important steps
are: oxidation of ethanol to acetaldehyde (partial
oxidation), and then acetic acid (total oxidation); from
sucrose to citric acid and from dextrose to gluconic acid;
reduction of aldehyde to alcohol (acetaldehyde to
ethanol) and sulfur to hydrogen sulfide; hydrolysis of
starch to glucose, and sucrose to glucose, fructose and
alcohol; and esterification, hexose phosphate from
hexose and phosphoric acid (Shreve and Brink Jr., 1977).
The fermentation time ranges from 24 to 30 h, when the
wine reaches 0° Brix (Lima, 1999; Faria, 1995). After that
time, the yeast will settle to the bottom of the
fermentation vat, and then the wine will be forwarded for
distillation and a new wort vat would be added (Canton,
2006).

The pH is an important factor in the alcoholic
fermentation process; it is recommended an initial pH
values would be between 3.8 and 4.0; this pH range may
be sufficient to allow rapid alcoholic fermentation and
inhibit undesirable bacteria (Aquarone et al., 1983). The
distillation of wine results in two fractions called phlegm
(brandy) and vinasse. The first, which is the main product
of distillation, consists of an impure water-alcohol mixture
and vinasse, whose alcohol content should be zero, but it
accumulate all fixed substances and part of volatile
compounds (Nogueira and Venturini, 2005).

The type of distillery influences the content of volatile
compounds. According to studies by Faria and Pourchet
(1989) and Nascimento et al. (1998), cachaca distilled in

copper destillery showed a higher aldehydes and
methanol levels that the spirits distilled in stainless steel
destillery, which in turn contained higher concentrations
of higher alcohols and esters. After distillation, the
cachaca must present an alcohol content between 38 to
48 GL (Miranda et al, 2007), and a quantity of a product
"secondary" responsible for the characteristic flavor and
odor (Almeida and Barreto, 1971; Lima, 1964; Yokoya,
1995).

The physical and chemical quality of the sugar cane
brandy in Brazil is regulated by the Ministry of Agriculture
(Brazil, 1997), which sets limits for various parameters
(alcohol content, volatile acidity, esters, higher alcohols,
aldehydes, furfural, methanol and copper). The fruit
brandy follows the same law of cachaca, except for
alcohol content limit which is 36 to 54°GL (Brazil, 2008).

The obtaining of distillate has a reasonable degree of
complexity, and wide acceptance in domestic and
international markets (because it is similar to cachaca,
the distilled more consumed in Brazil), so this work aims
to add value to the culture of Spondias, the man of the
field in the Paraiba semi-arid region, study use of
Cajarana as a potential for organic alcohol distillate
production, with industrial purpose of analyzing their
physical and chemical properties as well as its chemical
composition, and describing their compliance with the
standard identity and quality provided by law in Brazil in
the production of beverages.

MATERIALS AND METHODS

For the experimental production of distilled alcohol, Cajarana
(Spondia sp) was used with soluble solids content of 11.04°brix,
produced in the Wood Chemical Laboratory of UFCG - Federal
University of Campina Grande - Campus of Patos-PB. After each
sample was taken, scavenging of the samples to remove unwanted
material they were washed in solution 2% v / v for 30 min, rinsed
with clean water and placed in a freezer at -15°C to maintain their
chemical and bromatologic properties. The fruits were pulped and
then centrifuged to remove excess of pectin, for this surplus implies
a high concentration of methanol in distilled alcohol (Babylon,
2010).

Distillate of Cajarana (Spondias sp)

The alcohol distillate of Cajarana was fermented in stainless steel
vats with a capacity of 30 liters of wort and copper stills with a
capacity of 10 liters per cachaga making. The production of
alcohalic distillate from Cajarana passes through five basic steps:

(1). Pulping, in which step removes the pulp of the fruit to initiate
the whole process.

(2). Centrifuging the pulp to remove excess of pectin, since the
pectin is responsible for the formation of methanol.

(3). Preparation of the wort, which is prepared from a mixture of
Cajarana juice, which will be fermented and it will originate the
cachaca, the fermentation and addition of yeast (Saccharomyces
cerevisiae) to transform sugars into alcohol, carbon dioxide and
other components.

(4). Distiling the beverage purification step, separating the
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Figure 1. Preparation of fermentable wort in steel vat, up to 30 liters of wort.

unwanted components.
(5). Analysis of the distilled alcohol.

Fermentation

The preparation tank was made up of 150 g of Fleischmann's Yeast
(lyophilized yeast) containing the yeast strain S. cerevisiae and
sorbitan monostearate (a substance which facilitates dissolution
and viscosity increasing ingredients) with 200 ml of water heated to
45°C and 200 ml of the "juice" of Cajarana, then adding 12.10 kg of
the "juice." Fermentation took place in stainless steel fermentation
vat, with capacity for thirty liters of fermentable wort (Figure 1).

Kinetics of fermentation

The fermentation started after the preparation of the tank's foot at
ambient temperature, yeast, freeze-dried, of the Flechman brand,
and the Cajarana wort were used, and they were prepared for
fermenting for 24 h. During fermentation, monitoring was done and
fermentation kinetics was used to analyzed alcohol content, ° Brix,
pH and total acidity in all time intervals range from every hour, and
after in two hours and finally at three hours.

The fermented alcoholic content was observed in ebulliometer
3300, with decimal determining the alcoholic strength, accompanied
by a boiler with tap, protective tube, condenser and base in
chromed steel, an alcohol lamp in aluminum, appropriate
thermometer and cork latex, ruler in polypropylene with an alcohol
content of scale 0 to 25°GL, sliding scale of 86 to 101°C, lock pin,
cursor and graduated glass bucket. The Brix was found in
automatic digital refractometer Acetec GDR 8600, at 20°C. The pH
was checked at pH meter counters, digital ANALION PM 608. The
total acidity was measured by volumetric titration method, a solution
of 0.1 N sodium hydroxide was used, and as indicator,

phenolphthalein alcohol solution of 3% was also used (Brazil,
1986).

Distillation

Distillation was carried out in copper still, adding approximately 12 L
of wine (fermented), 2.5° Brix and alcohol content of 4.25°GL.

Physico-chemical analysis of distilled alcohol

The analysis of Cajarana distillate were made in the ITEP
(PERNAMBUCO TECHNOLOGY INSTITUTE - Waste Analysis
Laboratory of Pesticides and Alcoholic Beverages - LABTOX) using
the POP TC 020 and IT 006 method (Quality System Document
Lab Tox ), with the Bibliographical references: MAP / DAS / CGAL -
Beverage and Vinegars Analysis Manual, accreditation of
INMETRO (CRL 0153), signatory of mutual recognition agreement
for certification accreditation body activity of products and
management systems quality and environmental. D.O.U. - Section
1 - Edition # 124 of 30/06/2005: MAPA Normative Instruction 13 of
29/06/2005. D.O.U. - Section 1 - Issue Number 184, 25/09/2009:
INMETRO Ordinance 276 of 24/09/2009.

The alcohol content was analyzed by Anton Paar densimeter
(Figure 2A) 4500 DMA (v / v), and density calculated in g / cm3,
acidity was analyzed in the electronic tag titrator METTLER
TOLEDO / DL22 (Figure 2B) and copper and arsenic by Atomic
Absorption Spectrometry in EAA-001 spectrometer; (Figure 2C)
GFS97 AASpectrometer model.

Chromatography

Analyzes were made of furfural, aldehydes, esters, higher alcohols
(n-propyl alcohol, isobutyl alcohol and alcohols isoamilicos) by
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(B)

Figure 2. Equipment used for the analyzes of the alcoholic strength densimeter ANTON PAAR (a), acidity, titrator METTLER
TOLEDO (b) and content of copper and arsenic Spectrometer AAS-001 (c).

(A)

Figure 3. Chromatograph used for analysis of aldehydes, esters, higher alcohols (a) and

ethyl carbamate (b).

means of gas chromatography (GC) using a gas chromatograph
Varian CGC-006 with ionization detector FID flame, CARBOWAX
20M-type column (60 m x 0.25 mm x 1.0 microns), injector
temperature of 230 and 250°C temperature detector, the volume of
the injected sample of 1 yL, using as carrier gas Helium Ultra Pure
with a flow of 1.5 ml / min patterns used in the ratio "SPLIT" 1:30
(Figure 3A). Also, chromatography was performed as the analysis
of the concentration of ethyl carbamate using a Varian
chromatograph GCC-003, model 6890 CGHP, MSD: HP 5973,
column type CARBOWAX (60 m x 0.32 mm x 1 pm), injector
temperature 24°C (SPLIR less) and sample volumes of 1 pL
injection (Figure 3B).

RESULTS AND DISCUSSION
Physical and physico-chemical analysis of the fruit

Table 1 shows the results of physico-chemical analyzes.
The analyzed fruits had an average length of 20.11 mm

and weighing 9.78 g, and the length / weight 2.06 mm / g.

Kinetics of fermentation

During the first 12 h the fermentation was maintained in
progress with °brix always decreasing, until the Brix
remained constant during the remaining 12 h of
fermentation. The initial Brix juice of the Cajarana, which
is 11.04, is ideal for the fermentation process described
by the literature, of Guangzhou (2006) ideally a °Brix near
15. The ideal fermentation occurs in a range of 14 to
16°Brix, above this, fermentation becomes slow and
incomplete (PATARO et al., 2002), whereas, less than
10°Brix (low) decreases the vyield of distillate and
facilitates infection of wort (Lima, 2001). The data
obtained during the fermentation process are described
in Table 2.
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Table 1. Physico-chemical analysis of the pulp of Cajarana.

Analysis Results
Carbohydrates (%) 9.59
Total protein (%) 0.75
Total lipids (%) 0.60
Acidity in citric acid (%) 1.39
Reducing sugars in glucose (%) 7.22
Nonreducing sugar in sucrose (%) 6.72
Total sugars (%) 13.94
Soluble solids in Brix degree (° Bx) 11.04
pH 2.74

Table 2. Analysis of Brix, alcohol content, pH and acidity during the fermentation process.

Hour °Brix Alcoholic content pH Total acidity (g/100 ml)
10h40 11.04 0 4.50 0.19
11h40 10.5 0.3 4.34 0.20
12h40 9.5 0.7 4.20 0.21
13h40 9 1.0 411 0.22
14h40 9 1.0 4.08 0.23
15h40 8 1.55 4.08 0.23
16h40 6.5 2.25 4.08 0.22
18h40 4 35 4.08 0.20
20h40 3 4.0 4.16 0.19
22h40 25 4.25 4.54 0.19
00h40 25 4.25 4.20 0.20
02h40 25 4.25 3.92 0.23
04h40 25 4.25 3.98 0.23
07h40 25 4.25 3.88 0.24
10h40 25 4.25 4.00 0.22
Mean - - 4.14 0.21

At the end of the fermentation process of this
experiment, it is found that the sugar content (Brix) was
not reset, which occurs within 24 to 36 h (Lima, 1999),
this fact indicated that fermentation is not complete, one
of the causes of this problem may be, the lower initial
°Brix of the wort (11.04). Graphic 1, express the results
obtained in the fermentation, it appears that there was a
decay in sucrose content (by lowering the Brix) during the
first 12 h, and gradually increasing the alcohol content
within 12 h if the final alcohol content remains constant
because there is no more substrate consumption.

The lower pH was greater than 3.88 and 4.54, causing
a pH change from 0.66 (ApH = 0.66) while the lowest
total acidity was 0.19 g /100 ml and the greater was 0.24
g/ 100 ml, there was a variation in the total acidity of 0.05
g/100 ml. The constant acidity indicates a good
fermentation (Aquarone et al., 1975). The initial pH of the
fermentation is 4.5. Studies of Aquarone et al. (1983)
shows that the initial pH should be between 3.8 to

4.0, which allows a rapid fermentation, to Eiroa (1989) pH
values below 4.5 development of bacteria.

Physico-chemical analysis of the fermentation

Comparing the fermentation data (pH and acidity)
obtained in this study, the pseudo fermented cashew
(Torres et al., 2006) and grapes for the production of red
wine (Embrapa, 2000) (Table 3). The values of pH and
acidity for the fermented Cajarana, corresponds to the
arithmetic mean of all values observed throughout the
fermentation process.

The fermentation of Cajarana occurs with low acidity
and higher pH. The total acidity of wine should be in the
range from 3.3 to 7.8 g / L (Rizzon et al., 1994).
Observing Table 3, it is apparent that the fermented
Cajarana presents a concentration of 2.1 g / L and less
than the fermented concentration of cashew (7.2g/L)
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Graphic 1. Results of °Brix; °GL, pH and acidity as a function of time (h) obtained by the fermentation
kinetics.

Table 3. PH and acidity in fermentation processes, of

cajarana, cashew and grape.

Fermented

Cajarana
Cashew
Grape

pH Acidity (g/L)
4.14 2.1
3.5 7.2
3.6 4.4

and grape (4.4 g / L). The initial pH of 4.14 of the
fermented of Cajarana confers an increased resistance to
infections or contaminations (Aquarone et al., 1983). The
fermented of Cajarana has a pH equal to 4.14, this is due
to lower total acidity in the fermented cashew (3.5) and
grapes (3.6) (Torres et al., 2006; Brapa, 2000).

Statistical analysis

The evaluation of the fermentation kinetics was
calculated using the correlation test of Pearson to the
level of significance of 5% for the °brix and the alcohol
content (Graphic 2). It is observed in Table 4 a negative
correlation (Pearson r = -0.8888), its being observed in
Figure 2 that fermentation becomes constant from the
time of =720 min, with a membership around 79% (r =
0.7900). P value <0.0001 shows that there is a significant
variation as it relates x fermentation time. For the alcohol
content, a positive correlation (Pearson r = 0.8891) was
observed. The 720 min did not observe further change,
although there is a correlation around 79% (r = 0.7905).

P value <0.0001 shows that there is a significant variation
in time when relating x-alcohol.

Distillation

880 ml (cms) of the heart fraction of distillate were
obtained, with a density of 0.96529 g / cm?® (Brazil 2005),
that means that 849.45 g of liquor, with the amount of
collected fruit 36.85 kg (36,850 g ) in the final process
had a yield of 2.31%, in correlation with the wine (12,060
g or 12493.65 ml), the yield was 7.04%, Cardoso (2001)
found brandy sugar cane varies from 15 to 17% of the
"wine" for brandy with 38 to 54% ethanol.

Physico-chemical analysis of the distillate

The data of the physico-chemical analysis for alcohol
distillate of Cajarana are shown in Table 5, along with
data to be compared with the spirit of jabuticaba in a
study conducted by Asquieri et al. (2009), and the
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Graphic 2. Pearson correlation to the °brix and alcohol content.

Table 4. Data generated by the software Graphpad Prism, for the PEARSON correlation test.

Variables °brix Alcohol content
Number of XY Pairs 15 15
Pearsonr -0,8888 0,8891
95% confidence interval -0,9628 to -0,6913 0,6920 to 0,9628
P value (two-tailed) < 0,0001 < 0,0001

P value summary Fkkk okkk

Is the correlation significant? (alpha=0.05) Yes Yes

R square 0,7900 0,7905

analysis of Brazilian spirits and cachaca sugar cane
made by Miranda et al. (2007) in parameter of quality of
the Ministry of Agriculture, Livestock and Supply,
according to Ordinance No. 65 of 23/04/2008, for fruit
spirits.

Alcohol content

The alcohol content of distillate of Cajarana (28.94°GL) is
below the minimum established by the Brazilian
legislation for fruit brandy of 36 to 54°GL, (Brazil, 2008).
The low alcohol content (28.94°GL) of this beverage is
due to two factors:

(1). First, low °Brix of the fruit (11.04), which indicates
that the result has a low amount of substrate (sugars) to
be converted into alcohol. During the fermentation

process, the sugars by the action of yeast are
transformed into ethyl alcohol (Shreve and Brink, 1977),
indicating that the amount of alcohol formed is directly
proportional to the amount of sugars.

(2). Second, the Brix was not reset, leaving 2.5, that is
beside the Cajarana present a small amount of sugars to
be converted into alcohol, this small amount is not
completely converted to alcohol. The fermentation ends
between 24 and 30 h, when the wine reaches zero °brix
(Lima, 1999; Do, 1995).

Concentration of furfural; ethyl carbamate; acrolein
and arsenic

The concentration of each component was lower than
that prescribed by law, as shown in Table 5, and the
furfural values were higher than those found by works
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Table 5. Comparative analytical data for distillate of Cajarana, jabuticaba and sugar cane.

Item to be analyzed

Tolerance

Mean values of distilled beverage of:

Cajarana Jabuticaba Cana-de-aguUcar
Alcohol content 36°GLab54°GLa20°C 28.94 39 40.23
Copper Méx. 5mg/L 52 0.70 2.57
Arsenic Méax. 0,1 mg/L <0.008 - -
Sugar (sucrose) Méx. 30 g/L <1.0 0 -
Volatile acidity Méx. 100 mg/100 ml 214 30 55.82
Total esters Max. 250 mg/100 ml 64.3 357 46.23
Aldehydes Méax. 30 mg/100 ml 25 13.60 19.78
Furfural + hidroximetilfurf. Max. 5 mg/100 ml <1.52 ND 0.11
Higher alcohols Méx. 360 mg/100 ml 466.3 259.07 278.49
Congeners coefficient 200 a 650 mg/100 ml 769.4 659.67 400.46
Methanol Max. 20 mg/100 ml 62.1 4.3 8.53
Ethyl carbamate Max. 0,15 g/L <5x10° - -
Acrolein Max. 5 mg/100 ml <1.31 - -
done by Asquieri et al. (2009) and Miranda et al. (2007), Aldehydes

which makes the beverage without carcinogenic
compounds.

Methanol

The alcohol distillate of Cajarana has a methanol content
of 62.1 mg / 100 ml, being above the maximum allowed
by Brazilian law of 20 mg / 100 ml (Brazil, 2005), higher
than the brandy of jabuticaba 4.3 mg / 100 ml (Asquieri et
al., 2009) and higher than the analysis of Brazilian spirits
in studies performed by Miranda et al. (2007), which is
8.53 mg / 100 ml. The high concentration of methanol in
the distillate of Cajarana regarding the jabuticaba and
sugar cane is due to the high concentration of pectin in
Cajarana. Figure 4, shows that even after centrifugation,
the limpid juicy is still cloudy which is also due to the high
concentration of pectin since centrifugation is not
sufficient for complete removal of pectin.

Total esters

The value found for the distillate of Cajarana, is 164.3 mg
/ 100 ml, this is below the maximum allowed by law,
higher values were found for brandy of jabuticaba
(Asquieri et el., 2009), which was 357 mg / 100 ml, and
the analyzes for spirits and sugar cane cachaga, in a
study conducted by Miranda et al. (2007), which was
46.23 mg / 100 ml. Reasonable concentration of esters in
Cajarana distillate is responsible for its discrete
characteristic aroma (Winhol, 1976), this may have
occurred due to the low content of alcohol formed during
fermentation, or according to Aquarone (2001) at a
distillation rate slightly larger than the ideal.

The value found for the distillate of Cajarana was 25 mg /
100 ml, lying close to the maximum allowed by Brazilian
law, which is 30 mg / 100 ml (Brazil, 2005), which is a
plus point. Values found by Asquieri et al. (2009) for
jabuticaba spirits and Miranda et al. (2007), studies over
Brazilian spirits, were respectively equal to 13.60 mg /
100 ml and 19.78 mg / 100 ml. The acetaldehyde is a
compound that interferes negatively on brandy quality,
because it can cause headaches, intoxication and
problems related to the central nervous system (Cardoso,
1998).

Higher alcohols

The distillate of Cajarana has a concentration of higher
alcohols of 466.3 mg / 100 ml, which is above the
maximum limit established by Brazilian legislation of 360
mg / 100 ml and above jabuticaba Brandy values studied
by Asquieri et al. (2009) which was 259.07 mg / 100 ml,
and also above the values of spirits studied by Miranda et
al. (2007) to 278.49 mg / 100 ml. This high strength must
be connected directly to the fermentation process and the
fermentation conditions (Giudici et al., 1990), since the
concentration of ethyl alcohol was added to this low
concentration of higher alcohols.

Volatile acidity

To volatile, acidity is allowed a maximum of 100 mg / 100
ml, for distillate of Cajarana was found a value of 214 mg
/ 100 ml, this value was still higher than those found by
Asquieri et al. (2009), for brandy of jabuticaba 30 mg /
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Figure 4. Cajarana centrifuged.

100 ml, and found by Miranda et al. (2009) for analysis of
cachaca and spirits of sugar cane 55.82 mg / 100 ml.
Acetic acid is the secondary component of greater
responsibility for volatile acidity of Brandy (Lima, 1964;
Nykamen and Nykamen, 1983).

Copper concentration

The concentration of copper in Cajarana spirit is ten
times higher than the maximum set by the Brazilian
legislation (Brazil, 2005), becoming irrelevant to compare
this data with any other drink. This high copper
concentration in the distillate may be due to the use of
virgin copper which was first used for this study. Initial
cleaning was carried out in three stages, first distiller was
cleaned with soap and water washing, then washed
again with lemon juice and finally was washed with pure
water.

Conclusion

The production of Cajarana (Spondias sp), aiming to get
alcoholic beverage, with a structured for the use of 100%
of the fruit is certainly a viable process and very important
for the semiarid of Paraiba. In pulping, the shell and core
may be used for animal feed production, since they are
rich in fiber. In centrifugation, pectin (the solid portion)
can be used as a concentrated pulp for the production of
juice, ice cream and others, as this keeps the mass and

good organoleptic properties of minerals and vitamins of
the fruit.

The yeast-alcoholic beverage distilled from Cajarana
presents moderate alcohol content (28.94°GL), which is
less than the alcohol content of cachaga, brandy and
whisky, and greater than that of wine and beer, and may
even be considered a low spirits alcoholic. The high
content of methanol in the alcohol distillate of Cajarana is
due to high concentration of pectin. To decrease the
amount of methanol, a bi-distillation of the drink can be
realized, which has not been possible due to the small
amount of distillate obtained in the first distillation, or an
enzymatic process for the extraction of the pectin after
centrifugation. The industries of alcoholic beverage
production derived from fruit are growing and perfecting
techniques to improve final product quality and increase
productivity, the same should apply to the material in this
study, which may receive additional studies to improve
the final product.
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