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Identification of volatile compounds in thinning discards from
plum trees (Prunus salicina Lindl.) cultivar Harry Pickstone

Identificagdo de compostos voldteis de frutos de raleio de

ameixeira (Prunus salicina Lindl.) cultivar Harry Pickstone

Rossana PODESTA!, Cristiane Manfé PAGLIOSA?2, Manoela Alano VIEIRA2 Jodo Gustavo PROVESI?,
Edna Regina AMANTE?, Ana Lucia Bertarello ZENT?, Ismael RAITZ*, Ricardo Andrade REBELO*

Abstract

Plum (Prunus salicina Lindl. cv. Harry Pickstone), a China indigenous fruit, is widely produced and consumed in countries such as Japan
and Brazil. The practice of thinning is common in horticulture and the fruits removed are discarded as waste. Like the great majority of
vegetables, these thinning discards also contain essential oils which have not been investigated until the present time. The extraction of the
plum thinning discards volatile oil, through the hydrodistillation method, produced a yield of 0.06% (m/m) and a total of 21 components
were identified, with 11 of them being responsible for 72,9% of the total oil composition. The major compounds determined through GC and
GC-MS were Z-a-bisabolene (13.7%), n-hexadecanoic acid (12.7%), phytol (12.7%), and B-caryophyllene (10.4%).

Keywords: plum; thinning; essential oils.

Resumo

A ameixa (Prunus salicina Lindl. cv. Harry Pickstone), origindria da China, é amplamente produzida e consumida em paises como o Japdo
e o Brasil. A prética do raleio é comum na fruticultura e as frutas que sdo removidas sdo descartadas como residuo. Como a grande maioria
dos vegetais, estes frutos de raleio também contém 6leos essenciais; porém, eles nao foram investigados. A extragdo do 6leo volitil de ameixa
de raleio, pelo método de hidrodestilagao, obteve rendimento de 0,06% (m/m) e um total de 21 componentes foram identificados, dos quais
11 sdo responsaveis por 72,9% da composicio total do 6leo. Os principais componentes determinados por CG-DIC e CG-EM foram Z-a-

bisaboleno (13,7%), 4cido n-hexadecanoico (12,7%), fitol (12,7%) e B-cariofileno (10,4%).

Palavras-chave: ameixa; raleio; dleos essenciais.

1 Introduction

The plum tree Prunus salicina Lindl., China indigenous, was
developed in Japan for alimentary purposes. It is considered one
of the most productive plum species for the climatic conditions
in the south of Brazil (STEINBERG, 1990). As in the other
species in the Prunus genus, manual thinning of plum trees is
performed annually to assure better growth of their fruits. This
process eliminates part of the fruits, sometimes even the flowers,
and it seeks to improve the quality of the remaining fruits,
increase their size, prevent branches from breaking, alternate
pests and diseases production control, and to preserve the levels
of nutrients. It also provides better formation and growth of
shoots for production in the following year (FAUST, 1989). Most
fruit growers remove 80 to 90% of the plants fruits. According
to Augusti et al. (1999) in studies with peach trees, the best
effects of thinning are achieved when 60 to 80% of the fruits
are eliminated. Such procedure is very costly and it generates

thinning discards, which have had no commercial value so far
(GONZALEZ-ROSSIA et al., 2006). Essential oils, also referred
to as volatile oils, are mixtures of several compounds, such as
terpene hydrocarbons, alcohols, aldehydes, ketones, phenols,
esters, lactones, among others (SIMOES; SPITZER, 2004). The
interest in volatile compounds is increasing because they greatly
influence the flavour and aroma of foods (FLAMINI; TEBANO;
CIONI, 2008). Even when in small concentrations in vegetables,
they have multiple applications which justify such great interest
in different fields, such as the chemical, pharmaceutical, and
food industries (WANNES; MHAMDI; MARZOUK, 2009).
Like the great majority of vegetables, the thinning discards also
contain essential oils; however, they have not been investigated
until the present moment. Thus, this study is the first to propose
investigation of the composition of essential oils in the thinning
discards from plum trees (Prunus salicina Lindl.).
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2 Materials and methods

2.1 Plant material

After 45 days of floration, thinning discards from the plum
tree Prunus salicina Lindl. cv. Harry Pickstone (crop of 2007)
were collected manually and randomly in four orchards in Frei
Rogério, State of Santa Catarina, Brazil, following the thinning
procedures adopted by local fruit growers. The samples collected
from the four orchards were mixed (pool), frozen in a freezer
(Frigostrela, model PF-5) at — 40 °C, packaged in airtight plastic
bags and aluminium packed, they were then stored at - 20 °C
and submitted to hydrodistilation and analysis in GC-MS.

2.2 Extraction of essential oil

The samples (500 g of vegetable material) were placed
in a 600 mL round bottom flask with 2,000 mL of distilled
water and adapted to a modified Clevenger-type apparatus
(GOTTLIEB; MAGALHAES, 1960). The hydrodistillation was
carried out for 3 hours under nitrogen atmosphere. The steam
distillates were extracted 3 times with 10 mL of bi-distilled
dichloromethane. A small fraction of water in the combined
organic phase was removed by the addition of a small amount
of anhydrous magnesium sulphate, which was removed by
filtration. The volatiles were then concentrated by evaporating
dichloromethane with nitrogen gas. The yields were calculated
based on the dry weight of the plant materials (JANTAN et al.,
2005; REHMAN et al., 2008).

2.3 Identification of volatile compounds

The GC-FID (Gas Chromatography — Flame Ionization
Detector) was performed using a Shimadzu 14-B gas
chromatograph with a capillary column (Simplicity-1/Supelco,
30 m x 0.25 mm i.d. x 0.25 pm film thickness). The following
analytical conditions were employed: sample injection (0.5 uL);
carrier gas helium at 100 kPa constant pressure, flow rate
1 mL/minute; split mode; injector temperature 220 °C; and
FID 240 °C. The oven temperature was programmed from
60 °C (0 minute) to 195 °C at 3 °C minute gradient, it was
then increased at a rate of 20 °C minute from 195 to 235 °C,

which was held for 30 minutes. The components quantification
was based on their GC peak areas, with no correction for
response factors. The qualitative analysis was conducted in a
Varian CP-3800 gas chromatograph equipped with a Saturn
2000 mass selective detector set at 70 eV and with a capillary
column (CP-Sil 8 CB, 30 m x 0.25 mm i.d. x 0.25 um film
thickness). The operation conditions were the same as previously
described. The components identification was made through
computer library search based on the matching of MS spectra
(NIST 2002), comparison with literature data (ADAMS, 2007)
and experimental arithmetic indices (AI) calculated according
to Dool and Kratz equation (1963), with reference to an
homologous series of n-alkanes (C, -C,.) analyzed under the
same GC-FID conditions described above.

3 Results and discussion

Through hydrodistillation, the average yield of the
essential oil in dry weight basis was 0.06% (m/m). Twenty
one compounds were identified in the essential oil of thinning
discards from Prunus salicina Lindl. cv. Harry Pickstone; 11 of
these compounds made up approximately 72.9% of the essential
oil - shown in Table 1, with their respective arithmetic indices
(AI). Satisfactory correlation was observed for the calculated
AT and the literature values (ADAMS, 2007), providing an
efficient tool to discriminate between isomeric sesquiterpenes
with similar mass spectra. The major compounds found were
Z-a-bisabolene (13.7%), phytol (12.7%), n-hexadecanoic acid
(12.7%), and B-caryophyllene (10.4%). Utsunomiya et al.
(2005), analysed barks of the Japanese apricot tree Prunus
mume and also reported Z-a-bisabolene (7.49%) among its
major compounds.

The presence of a compound corresponding to 3.6% of the
sample, with a mass spectrum presenting a mass/charge ratio of
149 (base peak, C;H,O,), can be related to a phthalate derivative
(SILVERSTEIN; WEBSTER; KIEMLE, 2007). Alkyl phthalates
are common plasticizers for polyvinyl chloride and are also
employed as addictive in oil machinery (DI BELLA et al., 2004);
therefore, they are both considered sources of contamination.

In a certain species, the concentration of each one of the
compounds of its volatile oil can vary during the development
of the vegetable (SIMOES; SPITZER, 2004). This fact hinders

Table 1. Main compounds of the essential oil of plums from thinning discards of Prunus salicina Lindl. cv. Harry Pickstone.

Number Compound Al AL, %
1 y-Terpineol 1197 1199 2.8
2 a-Copaene 1373 1374 2.1
3 B-Caryophyllene 1417 1417 10.4
4 E-a-Bergamotene 1432 1432 3.8
5 a-Caryophyllene 1454 1452 2.4
6 Z-B-Guaiene 1487 1492 2.6
7 Viridiflorene 1494 1496 23
8 Z-a-Bisabolene 1507 1506 13.7
9 §-Cadinene 1517 1522 7.4

10 n-Hexadecanoic acid 1969 1959 12.7
11 Phytol* 12.7

*Characterization based on GC-MS only.
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a comparison between the thinning discards and the ripe fruits
of plums of the same species. Besides, there are few studies
involving the investigation of volatile compounds of Prunus
salicina Lindl. Lozano et al. (2008) stated that cultivars of
Japanese plums showed a relatively small number of volatile
compounds when compared to other members of the Prunus
genus, such as peach and nectarine. Other works found
several compounds with six carbons (C6) in ripe plums, such
as hexanol, hexanal, and their esters, which are important
in the aroma of the fruit (HORVAT et al., 1992; GOMEZ;
LEDBETTER; HARTSELL, 1993; LOZANO et al., 2008). The
presence of C6 compounds may happen because of the activity
of the lipoxygenase enzyme on the linoleic and linolenic acids,
which make up the lipid membrane (HATANAKA, 1993). These
compounds were found in small amount in the essential oil of
thinning discards from plum trees. Such fact is probably related
to the fruit maturation stage, because the process of flavour and
aroma formation is dynamic and it increases during the more
advanced stages of maturation through a series of biochemical
processes that lead to the generation of volatile compounds
(PEREZ et al.,, 1992; GOMEZ; LEDBETTER, 1997).

The predominant chemotype in the oil analyzed was
characterized by its terpene compounds, with distinction for
the sesquiterpenes, many of which being of great interest to
cosmetics and foods. Researches show that volatile oils with
high levels of sesquiterpenes show antifungal and antibacterial
activities (CHENG et al., 2004; CHENG; LIN; CHANG, 2005;
CAKIR et al,, 2005; VALERO; FRANCES, 2006). The presence
of naphthalene derivatives is also described in other studies
involving essential oil of ripe plums, and it can indicate possible
fungistatic potential (ISMAIL; WILLIAMS; TUCKNOTT,
1981; GOMEZ; LEDBETTER; HARTSELL, 1993). In spite of
their occurrence in all the regions where plum is produced, the
thinning discards (Prunus salicina Lindl. Cv. Harry Pickstone)
are fruits that are considered to have no economical value and
correspond to about 90% of the unripe fruits.

4 Conclusions

The essential oil of thinning discards differs from the oil
extracted from ripe fruits due to the prevalence of sesquiterpenes
in the former, with possible antimicrobial potential — a fact
that must be investigated in further studies. Besides its other
properties, there are also possible applications for this essential
oil in the chemical, pharmaceutical and nutrition industries,
enabling the conversion of these solid residues from orchards
into raw material for ingredients with high added value.
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