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Cold-pressed oil from the seeds of Plukenetia volubilis L. (green nut oil, GNO) has been shown to be
rich in n-3 fatty acid content, similar to flaxseed and perilla oils. These fatty acids are readily oxidized at
high temperatures and under UV irradiation, limiting their potential applications. We therefore set out

to clarify the physicochemical properties of green nuts. In addition, to explore means of the degradation
process, we investigated the oxidation characteristics of GNO and the effects of oxidation on fatty acids.
Results showed that GNO was stable up to 140°C and exhibited greater UV resistance than the other oils.
This may be related to the 10% lower ¢-linolenic acid content of GNO, compared to the other oils, as well
as the presence of y- and d-tocopherols. GNO was capable of tolerating a certain degree of heat process-

ing.
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Introduction

Plukenetia volubilis L. is a perennial climbing plant in
the Euphorbiaceae family that is native to the Peruvian Ama-
zon River basin (Antonio, 1999). The seeds, which are borne
in a green star-shaped fruit, are known locally as Inca Inchi,
Sacha Inchi or green nuts. There are thought to be 8,000
cultivated and wild varieties. In Peru, the seeds have long
been called Inca peanuts, and are prepared for consumption
by roasting, boiling or after milling ‘i'nto powder and are also
used medicinally, although medicinal use is limited (Gotoh,
2006; The lapan Food Chemical Research Foundation,
2005).

The cold-pressed oil from seeds of certain varieties of P
volubilis exhibits a unique, refreshing flavor and light tex-
ture, and is rich in n-3 fatty acids. Not only does the oil have
superb flavor, having won a gold medal at the International
Edible Oil Expo in the non-olive oil category in 2004 (La
Revue, 2004), experiments have shown that the oil has a high
anti-oxidative capacity, suggesting its potential to reduce
oxidative DNA damage (Fukushima et ¢l., 2010). In addi-
tion, compared to flaxseed and perilla oils, P, volubilis seed
oil have high a-linolenic acid content, which is converted
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to eicosapentaenocic acid (EPA) and docosahexaenoic acid
(DHA) in living organisms (Kayama, 1995; Wada, 2008).
The oil is thought to have anti-inflammatory properties.ﬁnd
offers protection against blood clots, coronary heart disease
and high blood pressure (Sawai, 2009; Williams, 2011;
Okuyama, 2001; Ogawa et al., 2009; Albelt ef al., 2005; Hu
et al., 1999). Individuals who either cannot or do not eat fish
on a daily basis, or who only eat fish infrequently, can sup-'
plement their n-3 fatty acid intake with flaxseed oil or perilla
oil (Editorial Department, 2005, i). However, as these fatty
acids are readily oxidized at high temperatures, their poten-
tial applications are limited. As such, identification of new
n-3 fatty acid sources, in addition to flaxseed and perilla oils,
that are heat-resistant would be extremely beneficial from the
standpoint of human health maintenance.

We therefore set out to clarify the physicochemical prop-
erties of green nuts. In addition, in order to explore means of
the degradation process, we investigated the oxidation char-
acteristics of cold-pressed oil from green nut seeds (GNQ)
and the effects of oxidation on fatty acids. Moreover, to
further characterize GNO, a comparison was made with flax-
seed and perilla oils, which are excellent sources of n-3 fatty
acids.
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“Materials and Methods: o

Sample preparation P volubilis L. seeds (green nuts)
were produced in the Peruvian lowlands and harvested (and
de-hulled) in 2009 by the NPO Arco Iris. Using a blender,
seeds were ground into a powder, and then subjected to mois-
ture, ash, and lipid content analyses. Analyses of protein and
dietary fiber contents were conducted on powdered samples
from which fat was removed.

Proximate composition Analysis of the proximate com-
position of green nuts was conducted in accordance with the

Fifth Edition of the Standard Tables of Food Composition in
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PEGASIL column (4.6 x 250 mm, 5 pm,-60A; Senshu Corp.,
Tokyo, Japan) fitted with a pre-column (4.6 < 30 mm) of the
same type. The mobile phase, consisting of a 5:6:1000 (v/viv)
mixture of acetic acid, 2-propancl and n-hexane, was passed
through the column {maintained at 40°C) at a flow rate of
1.0 mL/min. The effluent was monitored with a fluorescence
detector (excitation, 298 nm; emission, 325 nm). Each oil
sample was dissolved in a fixed volume of n-hexane and in-
jected into the HPLC column. Authentic standards of -, B-,
Y-, and 8-tocopherols were obtained from Eisai Co. (Tokyo,
Japan).
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