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FOOD TECHNOLOGY

Chemical quality of Baru almond (Dipteryx alata oil)

Qualidade quimica do d6leo da améndoa de baru (Dipteryx alata)

Ana Paula Silva Siqueira' Carlos Frederico de Souza Castro"
Eduardo Vieira Silveira” Marcos Felipe de Castro Lourengo™
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ABSTRACT

Vegetable oils are suitable for human consumption as
part of a healthy diet and native fruits of the cerrado, such as almond
baru, which are natural sources of these oils. This study informed about
the quality of baru oil having as a basis for comparison, soybean oil
and olive oil, usually consumed in human diet. Analyzes of acid value,
peroxide and iodine for the three oils and fatty acid composition for the
baru oil were performed according to official standard methodology.
Baru oil has the potential to be part of the human consumption, in
healthy diets similarly to soybean oil and olive oil.
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RESUMO

Oleos vegetais sdo indicados na alimentagdo humana
como parte de uma alimentagdo saudavel. Parte dos frutos nativos
do cerrado, como a améndoa de baru, sdo fontes naturais desses
dleos. Objetivou-se, com este estudo, informar a respeito da
qualidade do 6leo de baru, tendo como base de comparagdo o 6leo
de soja e o azeite de oliva, usualmente consumidos na alimentagdo
humana. Foram realizadas andlises de indice de acidez, perdxido e
iodo segundo normas oficiais para todos os oleos e, para o éleo de
baru, foi realizada ainda a composicdo em dcidos graxos, também
segundo metodologia oficial. O dleo de baru tem potencial para
fazer parte da alimentagdo humana em dietas saudaveis de forma
similar ao oleo de soja e ao azeite de oliva.

Palavras-chave: cerrado, éleo de baru, dleos vegetais, Dipteryx
alata Vog.

Vegetable oils are usually obtained from
plant seeds and occasionally from fruit pulps. In

recent decades, the market demand for vegetable oils
from various natural sources has increased sharply,
with emphasis on their application in food derivatives
and in formulation of new products (CONCEICAO
et al., 2005). Fruits from Cerrado, such as buriti, baru
and pequi have been regarded as important natural
sources for extraction of vegetable oils, and are rich
in lipids of good quality for human nutrition.

Among the most consumed vegetable oils,
soy leads the world market. In Brazil, soybean oil
accounts for over 50% of all oils and fats in food products
and has a broad international market (ABIOVE, 2011).
Similarly to that of soybean, olive oil, derived from
the fruit of the olive tree also stands out for its global
production and marketing, especially in Brazil. Olive oil
is appreciated for its smooth flavor, distinct from other
vegetable oils (NUNES et al., 2013).

Little known and exploited in Brazil, the
oil from baru almond is usually extracted by regional
cooperatives and contributes to the sustainability
of the population of the Brazilian cerrado and it is
currently exported to Germany. The oil has a high
degree of unsaturation, relevant a-tocopherol content.
Oleic and linoleic acids are the main fatty acids in
composition of the baru oil, and linoleic acid is
considered essential, which favors its use for food
purposes and as raw material for pharmaceutical and
oleochemical industries (TAKEMOTO et al., 2011;
SIQUEIRA et al., 2015).
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This study is justified considering the
importance of baru oil to the sustainability of the
Brazilian cerrado and the scarce knowledge about
this product compared to soybean and olive oils,
which are widely used in the human diet. This
research aimed to inform about the quality of baru oil
compared to soybean and olive oils.

The commercial soybean oil and the extra
virgin olive oil were purchased at a local market in
the city of Rio Verde, GO. The baru oil was extracted
via cold pressing in a hydraulic oil press machine
(Caver Laboratory Press, model C, No. 24000-415
series) and analyzed as crude.

Oils were analyzed for acidity, peroxide
and iodine indexes, by titration in triplicate,
according to official methodology, described by the
Adolfo Lutz Institute (IAL, 2008). Fatty acid content
was determined by gas chromatography according to
AOCS Ce 1a-13 (FIRESTONE, 2014). This analysis
was performed only for baru oil, since for the other
oils, sufficient data are found in the literature for
comparison. The results of chemical analysis were
submitted to analysis of variance (ANOVA) and the
means compared by Tukey test at 5% probability.

Tocopherols and carotenoids  were
determined for Baru oil sample used in this study and
the results were published by SIQUEIRA et al. (2015)
which reports 11.61+0.08 (mg 100g™") tocopherols,
the most significant being the a-tocopherol and
11.40+0.40 (ug 100g™") of carotenoids in this oil.

In a study with vegetable oils, GUINAZ et
al. (2009) recommended 15mg of a-tocopherol day-
1 and state that soybean oil and olive oil contribute
significantly to the daily intake of vitamin E. As the
above oils, small amounts of baru oil also supply
the daily need of vitamin E. The baru oil; although,

showing intense yellow coloring, have low carotenoid
content compared to other vegetable oils, for example
soybean, corn and canola oils.

Low acidity index of the vegetable oils and
the extra virgin olive oil (Table 1) shows that these
were derived from a good quality raw material and
processing (MELLO & PINHEIRO, 2012). Acidity
index of the baru oil (Table 1), even crude, was low and
close to the values observed in refined and processed
commercial oils, constituting a significant parameter
of its high quality. The importance of this parameter
is justified because the baru oil is traditionally used in
raw state in the local culinary of the Cerrado region.
The baru oil, due to the similarity to the peanut oil
in chemical constitution and by not having specific
legislation, can be compared by physicochemical
parameters with peanut oil as established by the RDC
law No. 482 of 1999 (BRASIL, 1999).

The baru oil had adequate peroxide
content (Table 1) according to the Brazilian RDC law
No. 270 of 2005 that reports 15 meq kg™ oil for crude
oils (BRASIL, 2005). This index expresses the initial
oxidation state of vegetable oils and also indicates
deterioration which might have undergone certain
nutritional components of interest, such as vitamin
E (MELLO & PINHEIRO, 2012). This parameter is
important because it reflects that the cold extraction
process of the oil does not compromise the quality of
the product without causing oxidation. The peroxide
index of the crude baru oil was very close to that
of soybean oil and olive oil, products processed
commercially.

The baru oil presented iodine index very
similar to that of the extra virgin olive oil (Table 1).
Iodine index measures the degree of unsaturation of
fatty acids present in the samples and also enables the

Table 1 - Fatty acid profile and physicochemical characteristics of baru oil, soybean oil and extra virgin olive oil (EV).

. Vegetable oils

Fatty acids . _ .
Baru oil EV olive oil Commercial soybean oil

Palmitic 6.4+0.14 10.8 11.0
Estearic 3.9+0.14 3.8 4.0
Oleic 49.2 +0.005 69.5 23.4
Linoleic 273+1.20 14.9 53.2
Linolenic 42+0.07 0.6 7.8
Acidity index (mg KOH g oil) 0.28 +0.05° 0.22 +0.05° 0.04+0.01°
Peroxide index (meq O, kg™ oil) 1.61 £0.05° 6.39 +0.34° 2.19+0.14°
Todine index (g I, 100 g oil) 72.9+2.2° 71.4+2.9° 83.1+12.4%

"Source: USDA National Nutrient Database for Standard Reference (UNITED STATE DEPARTMENT OF AGRICULTURE, 2005).
""Source: FUENTES, 2011 *® ¢ same letters on the same line do not differ significantly by the Tukey test at 5% probability.
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identification of possible adulteration by mixing with
different vegetable oils (CODEX ALIMENTARIUS,
2003; MELLO & PINHEIRO, 2012).

This unsaturation level can be observed
when analyzing the composition of fatty acids in baru
oil (Table 1), which is rich in monounsaturated and
polyunsaturated components. This oil is constituted
of about 50% of oleic acid and a significant
proportion of linoleic acid, similar to that found in the
literature, with about 80% of unsaturation (FREITAS
& NAVES, 2010).

According to ANGELIS (2001), many
studies have confirmed the beneficial effects of
olive oil consumption in the effective reduction of
oxidation of LDL-cholesterol, attributed to its content
of oleic acid, around 70%. Baru oil contributes
with 50% oleic acid (Table 1). Besides, linoleic
acid present in baru oil composition in reasonable
amounts (Table 1), is considered essential in human
nutrition and; therefore, this observed content can
stimulate the use of baru oil in healthy diets.

The baru oil has a significant content of
total tocopherols (vitamin E) and desirable fatty acid
composition from a nutritional point of view. It does
not oxidize with the cold extraction process and have
similar coloration in relation to other studied oils.
This oil has already been used in regional culinary,
in some places in the cerrado. However, baru oil
used as raw or as an ingredient has the potential to
be disseminated, becoming part of the diet in other
regions of Brazil and other countries, contributing to
the sustainability of the cerrado.
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