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RESUMEN

Evaluacioén quimica de las semillas de Geoffroea de-
corticans como fuente de iipidos y proteinas

Se determinaron los contenidos de humedad, aceite, proteinas,
carbohidratos y cenizas de las semillas, y las composiciones en &cidos
grasos y esteroles del aceite seminal de Geoffroea decorticans (Le-
guminosae) originaria de {a region central de Argentina. Las pro-
teinas representaron el 21.6% (p/p) de la semilla. E! aceite
seminal se extrajo con n-hexano, dando un rendimiento del
47.2% (p/p). Los indices de saponificacion y de yodo resultaron
similares a los observados en el aceite de cacahuete. Estas ob-
servaciones fueron corroboradas mediante el andlisis de la com-
posicién acidica por cromatografia gaseosa capilar. La relacién
acidos grasos insaturados/saturados fue de 5.94, siendo el 4cido
oleico el principal &cido graso (63.7%). La composicion de esteroles

“indicé altos porcentajes de B-sitosterol y estigmasterol. Los resulta-
dos obtenidos mostraron que G. decorticans puede ser considera-
da como recurso potencialmente oleaginoso para las regiones
semiéridas de Argentina.

PALABRAS-CLAVE: Aceite - Geoffroea decorticans - Protei-
na.

SUMMARY

Chemical evaluation of Geoffroea decorticans seeds
as source of oil and protein.

Proximate, fatty acid and sterol compositions of the oil were
determined to ascertain the general characteristics of the seed
and seed oil of Geoffroea decorticans (Leguminosae) originating
from central area of Argentina. Proteins represented 21.6% (w/w)
of the seed. Seed oil was extracted with n-hexane, yielding 47.2%
(w/w). The saponification and iodine values indicated that the oil
could be classified among the peanut group of oils. These facts
were supported by the detailed fatty acid composition determined
by capillary gas chromatography. The ratio of total unsaturated to
total saturated fatty acids in the oil was 5.94, with oleic acid being
the dominant fatty acid (53.7%). The sterol composition showed
higher percentages of §-sitosterol and stigmasterol. The results
obtained indicated that, with their attractive properties, G.
decorticans is a good candidate for further studies to evaluate
their future commercial prospect.
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1. INTRODUCTION

Geoffroea decorticans (Hook. et Arn.) Burkart, locally
called «chafiar», is a member of the Leguminosae plant
family. It is a valuable tree of Argentinean semiarid

regions, and its bark, flowers and leaves have
various uses in popular medicine (Burkart, 1952).
The fruits provide a valuable food source for man
and their animals in rural communities. The seeds,
cooked in rural ovens, are a good source of essential
nutrients, such as proteins, carbohydrates and lipids,
and have been consumed by local people over many
generations (Braun & Candia, 1980). However, there is
no scientific information about the chemical composition
of such seeds; hence the examination of the
" proximate composition, fatty acids and sterols was of
interest.

2. MATERIALS AND METHODS

2.1. Plant material

Geoffroea decorticans fruits were collected at full
maturity stage in the western area of Cordoba
province (Argentina).

2.2. Seed and seed oil characteristics

Moisture, protein, oil, and ash contents and some
physical and chemical characteristics of the oil were
determined in triplicate by standard methods
according to AOAC (1980). Carbohydrate content
was calculated by difference (Wattanapat et al,
1994).

2.3. Fatty acid composition

The oil was subjected to alkaline saponification
(1M KOH in methanol). Unsaponifiable matter was
extracted with hexane. The fatty acid methyl esters
(FAME) of total lipids were obtained using 0.5 M
H.S0, in methanol and analysed by gas
chromatography (GC) with a fused silica capillary
column AT-WAX (30 m x 0.25 mm id), nitrogen as
carrier gas (1 ml min™), and a temperature gradient
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of 4°C min™ from 180 to 240°C. Injector and detector
temperatures were 250°C. A standard fatty acid
methyl ester mixture was used to identify sample
peaks. Fatty acid levels were estimated on the basis of
peak areas of known concentrations of the standards.
The FAME were also analysed using a Hewlett
Packard MSD 5970 gas chromatography-mass
spectrometer (GC-MS). The identification of the
compounds was carried out by a built-in NIST Peak
Matching Library Search System (NIST 3.0) and by
published data.

2.4. Sterol analysis

Unsaponifiable material was fractionated on
preparative TLC (silica gel, 0.5 mm), and developed
with chloroform/ethy! ether (90:10, v/v). After
developing the plates were sprayed with a solution of
rhodamine in ethanol (0.5 g litre") and observed under
ultraviolet light. The sterol fraction was scraped from
the plates and analysed by GC according to Maestri
and Guzman (1995).

3. RESULTS AND DISCUSSION

Proximate composition of seeds and some
physical and chemical characteristics of G.
decorticans oil are given in Table |. The oil content is
high (47.2%) and compares favourably with those of
commercial oilseeds such as peanut (38-50%),
rapeseed (40-60%) and sunflower (20-32% old strains,
40% new strains) (Padley et al., 1986). Based on their
oil yield, the studied seeds can be classified as high
yielding, indicating their potentiality as a new source of
vegetable oil. Protein content (21.6%) is similar to

Table |
Proximate composition and oil characteristics of
Geoffroea decorticans seeds and seed oil. Mean
values and standard deviations (SD), n=3

Proximate composition mean + 8D
% Moisture 8.2+0.82
% Oil 47.2+1.51
% Proteins 21.6+0.95
% Carbohydrate 20.1 £1.00
% Ash 2.9+0.08

Oil Properties

Refractive index 1.466 £ 0.02
Saponification value (mg KOH/g) 175+15
Unsaponifiable matter % (w/w) 0.15 £ 0.01
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those reported earlier for other wild Leguminosae
species (Balogun and Fetuga, 1986; Banergi et al,
1988; Lamarque et al., 1994; Grosso et al., 1997;
Lamarque and Guzman, 1997). Because of their high
protein content, «chafar» seeds could be used as a
protein supplement in foodstufs.

Table 1l shows the fatty acid composition of the
oil. The bulk of the oil is made up of Csg fatty acids.
The degree of unsaturation (85.6%) is quite similar to
many commercial vegetable oils (Maestri et al,
1998; Padley et al., 1986; Grosso et al., 1994). Oleic
acid is the most abundant fatty acid (53.7%),
followed by linoleic (30.7%), palmitic (7.2%) and
stearic (4.3%) acids. Another important feature of G.
decorticans seed oil is the absence of finolenic acid
(18:3). These characteristics are reflected in the
jodine value (IV) (104.9) and oleic to linoleic (O/L)
ratio (1.75). Accordingly, G. decorticans oil has
similar IV and higher O/L ratio than peanut oil
(Grosso et al., 1994).

Table 1}

Fatty acid composition (% of total fatty acids),
percentage of unsaturated (% US), oleic to linoleic
(O/L) ratio and iodine value (IV) of seed oil from
Geoffroea decorticans. Mean values and standard
deviations (SD), n=3

Fatty acids mean* 8D
14:0 tr?
16:0 72+0.51
18:0 43+0.23
20:0 15+0.06
22:0 1.3+0.12
240 tr
16:1 nd?®
18:1 53.7+£1.9
18:2 30.7+08
183 nd.
20:1 1.2+0.08

% US 85.6+0.25
O/L 1.76+0.23
v 104.9 £ 0.28

3y trace: < 0.1; ° n.d., not detected.
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The seed oil of G. decorticans contains
cholesterol, campesterol, stigmasterol, {-sitosterol
A%-avenasterol, A’-stigmastenol and A’-avenasterol
(Table 1ll). The p-sitosterol, stigmasterol and
campesterol are the principal constituents (75.6%,
14.7% and 5.4%, respectively). Cholesterol,
A’-stigmastenol and A’-avenasterol are detected in
trace amounts.

Table lil

Sterol composition (% of total sterols) of seed
oil from Geoffroea decorticans. NMean values
and standard deviations (SD), n=3

Sterols mean + SD
Cholesterol tr?
Campesterol 5.4+0.21
Stigmasterol 14.7 £1.50
B-Sitosterol 75.6 £2.83
A%-Avenasterol 4.0+0.15
A7—Stigmastenol tr
A”-Avenasterol tr

84, trace: < 0.1.

From the results of the present investigation it
appears that G. decorticans seeds provide a good
source of protein, comparable in quantity to some
other oilseeds. They are found to be an excellent
source of oil containing unsaturated fatty acids.
This oil may be used to nutritional advantage by
blending it with saturated oils and fats to provide
essential fatty acids. Although long term
toxicological studies are necessary to establish its
safety before it can be recommended as an edible oil
for human consumption, G. decorticans could be
considered as potentially valuable oilseed plant for
semiarid regions of Argentina.
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