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Oleo da polpa e améndoa de bocaitva,
acrocomia aculeata (jacq.) lodd.
Caracterizacao e composicao

em acido graxos

Bocaiuva, Acrocomia Aculeata (Jacq.)
Lodd., Pulp and Kernel Oils:
Characterization and Fatty

Acid Composition

RESUMO

Acrocomia aculeata (Jacqg.) Lodd. é uma espécie comum, economicamente
importante, de palmeiras encontradas no Estado de Mato Grosso do Sul. Neste trabalho foram
analisadas as caracteristicas fisico-quimicas e a composicao em acido graxo do fruto bocaitiva
dessa espécie. Polpa in natura e farinha obtida da polpa da fruta apresentaram alto teor de
acidos graxos insaturados, com uma predominancia de acido oléico, que correspondeu a
valores de 65,9 e 62,2% do total de acidos graxos, na polpa e na farinha, respectivamente. O
6leo da améndoa da bocailiva apresentou, principalmente, acido oléico (40,2%], 4cido laurico
(13%) e acido palmitico (12,6%). Durante o processamento da polpa para produzir farinha, a
rancidez do 6leo aumentou como resultado de oxidacdo. O perfil de &cidos graxos das
amostras analisadas estava de acordo com o verificado em frutos de palmeira. A relagao entre
acido graxo linoléico (acido graxo da familia -6) e acido linolénico (acido graxo da familia -3) é
menor que 4,0, valor maximo recomendado na dieta.

SUMMARY

Acrocomia aculeata (Jacq.) Lodd. is a common, economically important species of
palm tree found in the Brazilian state of Mato Grosso do Sul. In this work, the general
physicochemical characteristics and fatty acid composition of the fruit (bocaitiva) of this species
were examined. The fresh pulp and flour obtained from the fruit pulp had high contents of
unsaturated fatty acids, with a predominance of oleic acid, corresponding to 65.9 and 62.2% of
the total fatty acid contents, respectively. The bocailva kernel oil contained mainly oleic acid
(40.2%), lauric acid (13%) and palmitic acid (12.6%). During processing of the pulp to produce
flour, rancidity of the oil increased due to oxidation. The fatty acid profile of the samples
analysed agreed with that of palm trees in general. The ratio of linoleic acid (-6 family fatty
acid)/linolenic acid (-3 family fatty acid) was below 4.0, the maximum value recommended for
the diet.
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1. INTRODUCTION

Bocailva is the popular name for fruit from the palm tree
Acrocomia aculeata (Jacq.) Lodd., family Palmae which is
abundant in the Brazilian state of Mato Grosso do Sul. Other
species of this genus also occur in this state and also in south-
eastern Brazil and Central America, and they are known by
common names such as macauba, catarro coconut, macabira,
mocajuba and macaiba (SILVA et al., 1994). Following
maturation, the oily, semi-fibrous, mucilaginous pulp of
bocailva is edible and has a characteristic sweet flavour (POTT
& POTT, 1994; ALMEIDA, 1998). The seed (kernel) of the fruit
can be eaten raw or in the form of candies, known as "pacoca"
and "cocada" (SILVA etal., 1994; ALMEIDA, 1998).

The bocailiva pulp contains yellowy red oil that can
be used to produce cooking oil. The kernel also contains
transparent oil that can be purified for use in cooking and the
production of sweets (MACAUBA, 1986). Qils and fats are
important sources of energy for human metabolism. The effects
of dietary lipids on growth and tissue fatty acid composition
have been extensively investigated (SENANAYAKE & SHAHIDI,
2002; LAPOSATA et al., 2002; PARK et al., 1999; STANTON et
al., 1997). The involvement of saturated fatty acids in heart
disease has led to the exclusion of fats from the diet (KEONG et
al., 2003; GRISDALE-HELLAND et al., 2002). Flour prepared
from the pulp of mature bocailva (Acrocomia mokayayba Barb.
Rodr.) has high vitamin A and oil contents (HIANE &
PENTEADO, 1989; HIANE et al., 1990). This composition has
led to interest in this fruit as a source of raw material for food
products. It is possible that the good storage properties of the
whole fruit with its hard peel, being more protected against
photochemical reactions (FENNEMA, 1985), could allow for
the flour to be produced out of season.

AMAYA-FARFAN et al. (1986) and HIANE et al. (1990),
investigating other bocailiva species, respectively Acrocomia
sclerocarpa Mart. and A. mokayayba (Barb.) Rodr., from the
Brazilian north-eastern and central west areas, showed that the
oil of the fruit pulp contained principally oleic acid followed by
palmitic acid; and in the oil of the kernel, AMAYA-FARFAN et al.
(1986) found lauric and oleic acids as the predominant fatty acids.

In this work the general physicochemical
characteristics and fatty acid composition of the fruit (bocaitiva)
of the species Acrocomia aculeata (Jacq.) Lodd., from the
Brazilian state of Mato Grosso do Sul, were examined, as well as
verifying changes in the characteristics of the fruit pulp oil
during processing to produce flour.

2. METHODOLOGY

2.1 Material

Bocailva, Acrocomia aculeata (Jacq) Lodd., fruits
were collected on the campus of the Federal University of Mato
Grosso do Sul. For analysis, the fresh fruits (1kg) were shelled
and the pulp and kernels removed and ground. A portion of the
homogenized pulp was dehydrated in a forced ventilation oven
at 40-50°C for 4h and then blended and sifted to obtain pulp
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[autor foi “pulp” ou “flour”?].

The oil in the fresh pulp, pulp flour and kernels was
extracted by the Bligh & Dyer method, as described by KATES
(1972), in order to determine its physicochemical properties
and fatty acid composition.

2.2. Methods
2.2.1. Oil content

The oil content was determined by direct extraction in
a Soxhlet apparatus, using petroleum ether (boiling point 40-
600C), according to standard procedures (INSTITUTO ADOLFO
LUTS, 1985).

2.2.2. Physicochemical characteristics

The physicochemical characteristics of the fresh pulp,
pulp and kernel oils were determined by standard procedures
recommended by THE INSTITUTO ADOLFO LUTZ (1985) and
the AMERICAN OIL CHEMISTS' SOCIETY - AOCS (1998).

For acidity, an aliquot of oil was weighed, dissolved in
ethyl ether:ethanol (2:1, v/v) and titrated with 0. 1mol/L sodium
hydroxide. The iodine content was determined by the method
of Wijs, using Wijs solution and 0.1mol/L sodium thiosulphate.
The refractive indices of the pulp and kernel oils were
determined in an Abbé refractometer. The saponification value
was determined by saponification with 4% potassium
hydroxide and titration with 0.5N HCI. The peroxide content of
the oil was determined according to the AOCS method.

2.2.3. Fatty acid composition

After extraction, the oils were saponified and the fatty
acids converted to methy! esters as described by HARTMAN &
LAGO (1973).

The fatty acid methyl esters were analysed, using a
model Star 3400 Varian Gas Chromatograph, equipped with a
flame ionisation detector, a split/splitless injector and a capillary
column of melted silica (30 m x 0.25 mm, J & Scientific, USA),
containing polyethylene glycol (D B Wax) as the stationary
phase. The chromatographic conditions used included:
detector temperature of 260°C, injector temperature of 250°C,
column temperature of 200°C for 20 min, programmed for 1°C
per minute up to 220°C, hydrogen gas with flow rates of
1.1mL/min., make-up gas of nitrogen for 22mL/min.

The fatty acids were identified by comparing the
retention times of the sample peaks with those of methyl ester
standards of the fatty acids. The areas of the peaks were
calculated and expressed as a percentage of the total area.

3. RESULTS AND DISCUSSION

3.1 Oil content and physicochemical characteristics

Table 1 shows that the fresh pulp, flour and kernels of
bocaitiva were rich in oils with values of 16.5, 19.3 and 52.9%
(onawet basis), respectively.
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The acidity and peroxide content of the pulp flour
were higher than those of the fresh pulp, indicating that the
processing of bocailiva pulp at 40 to 50°C to obtain flour led to
the breakdown of glycerides with the release of free fatty acids
and oxidation of the oil. Despite these higher values, the flavour
of the product was unaltered, since fresh pulp contains lipolytic
enzymes that hydrolyse the oil soon after maturation of the
fruit, thereby releasing low molecular weight fatty acids and
glycerol that give the fruit its characteristic flavour (MACAUBA,
1986; LAGOetal., 1991).

Compared to oils from other palm tree fruits, the
bocailva pulp and kernel oils showed lower acidity values than
those found in buiriti, palm and palmiste oils (TAVARES et al.,
1990; SERRUYA et al., 1980); and these values were also low in
comparison to the maximum allowable acidity for raw or virgin
edible oils, such as olive and palm oils (maximum of 5.0%)
(BRASIL, 1999).

The saponification values agreed with those
commonly found for the edible and refined oils (usual range:
181-265) (BRASIL, 1999), and the iodine content was higher
than reported for the pulp and kernel of palm oil (BRASIL, 1999;
TAVARES etal., 1990).

3.2 Fatty acid composition

Table 2 shows the fatty acid compositions of bocaitiva
pulp, pulp flour and kernel oil. In the pulp and pulp flour, there
was a predominance of oleic acid, with levels similar to those
found in the fruit of other palm trees (LAGO et al., 1991;
SERRUYA et al., 1980; TRUJILLO-QUIJANO et al., 1992;
AMAYA-FARFAN et al., 1986; SOUZA et al., 1986; MESQUITA et
al., 2001), palmitic acid being the second most abundant fatty
acid, in agreement with previous reports (HIANE et al., 1990;
AMAYA-FARFAN et al., 1986). Oleic acid was the predominant
fatty acid in the bocaitiva kernel, followed by lauric acid, whilst
lauric acid was the predominant fatty acid in the kernel oil of
other previously reported bocaitiva species (AMAYA-FARFAN et
al., 1986).

The fresh pulp and pulp flour showed similar contents
of monounsaturated fatty acids (66.9 and 66.4%, respectively)
to those verified in edible oils rich in these fatty acids, such as
olive (56-87%), peanut (15-47%) and canola oil (54-75%)
(BRASIL,1999).

In the fruit kernel, 42.5% of monounsaturated fatty
acids and a high value of saturated acids (49.7%) were
observed. Other palm kernel oils, such as palmiste oil (Elaeis
guineensis Jacq.), presented lower monounsaturated (12-19%)
and higher saturated (69-98%] acid values than those verified in
the kernel studied here (BRASIL, 1999).

With respect to the -3 family of fatty acids, the
linolenic acid values for bocaitiva pulp, pulp flour and kernel
(respectively, 2.5; 2.7 and 1.9%) were high when compared to
the values for olive (0.5%]), sunflower (1%], corn (1%) and palm
oils (1%) (BELDA & POURCHET-CAMPOS, 1991). The data
found were above the recommended dietary intake for the
adult man (THE NATIONAL ACADEMIES PRESS, 2002).
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TABLE 1 Physicochemical characteristics of the in natura pulp,
pulp flour and kernel oil of bocailiva, Acrocomia aculeata
(Jacg.) Lodd., from the state of Mato Grosso do Sul.

CHARACTERISTICS PULP FlligliR KERNEL
Acidity, in oleic acid (%, w/w) 0.83 3.14 0.21
lodine (W/1JS) 75.43 74.04 54.05
Saponification index (mg KOH/g oil) 210.50 206.30 258.00
Refractive index at 40°C 1.4609 1.4615 1.4539
Peroxide value (mEg/kg oil) 2.09 5.80 0.00

Oil content (g/100 gon awetbasis) 16.50 19.30 52.90

TABLE 2 Oil fatty acid composition (%) of the in natura pulp,
pulp flour and kernel of the bocailiva, Acrocomia aculeata
(Jacg.) Lodd. from the state of Mato Grosso do Sul.

FATTY ACID PULP O, KERNEL
Capryllic acid (C8) 0.45 0.41 5.96
Capric acid (C10) 0.27 0.23 1.79
Lauric acid (C12) 1.97 1.98 12.95
Myristic acid (C14) 0.45 0.42 9.49
Palmitic acid (C16) 15.96 18.53 12.62

Palmitoleic acid (C16:1) 1.01 4.19 2.29
Stearic acid (C18) 5.92 4.88 6.58
Oleic acid (C18:1) 65.87 62.16 40.17

Linoleic acid (C18:2) 5.10 4.03 5.91
Linolenic acid (C18:3) 2.52 2.74 1.92
Araquidic acid (C20) 0.50 0.53 0.30
% SFA 25.52 26.98 49.69
% MUFA 66.88 66.35 42.46

% PUFA 7.62 6.77 7.83
MUFA/SFA 2.62 2.46 0.82
PUFA/SFA 0.30 0.25 0.15

SFA= Saturated fatty acids
MUFA= Monounsaturated fatty acids
PUFA= Polyunsaturated fatty acids

4. CONCLUSIONS

The results obtained show that the pulp, flour and
kernels of the bocailva presented profiles similar to those of
other palm tree fruits with respect to the physicochemical
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characteristics and fatty acid compositions in general.

Processing of the pulp to obtain bocaitva flour led to
alterations with respect to oxidative rancidity. Due to the high
saturated fatty acid content of the bocailva kernel oil, this
showed greater stability to lipid peroxidation than the pulp and
the flour.

Evaluating the nutritional quality indices, it was
observed that the ratio of PUFA (Polyunsaturated fatty
acids)/SFA (Saturated fatty acids) for the samples analysed was
lower than the recommended value. However, the ratio
between linoleic acid (w-6 family fatty acid) and linolenic acid
(w-3 fatty family acid) was below 4.0, which is the maximum
recommended value for the diet, according to the English
DEPARTMENT OF HEALTH (1994). Thus, since the lipid
contents were high in the in natura and processed bocailiva
pulps as well as in the fruit kernel, it can be considered as a
good source of linolenic acid, a fatty acid belonging to the -3
family, the levels of this acid being above the recommended
dietary quota.
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