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Abstract This study was initiated to evaluate the
chemical properties in terms of fatty acid
compositional changes in developing persimmon
(Diospyros lotus L.) fruits. Seven stages of fruit
development (days of year, DOY) were chosen be-
ginning from fully green to fully yellow. The fruits
were collected between 201 and 320 DOY. In the
fruit, 11 fatty acids were identified and quantified:
myristic acid (14:0), palmitic acid (16:0), palmitoleic
acid (16:1), stearic acid (18:0), oleic acid (18:1), li-
noleic acid (18:2), linolenic acid (18:3), arachidic
acid (20:0), behenic acid (22:0), lignoceric acid
(24:0), and pentacosanoic acid (26:0). Four acids:
palmitic acid (16:0), palmitoleic acid (16:1), linoleic
acid (18:2), and linolenic acid (18:3) were identified
as the major acids in significant amounts (P = 0.05)
during development. The highest levels of these four
acids were found at 251 DOY whereas the levels of
these acids began to decrease between 273 and 320
DOY. However, a sharp decrease in the level of 14:0
acid was seen at 273 DOY, and then the level in-
creased at 290 DOY. Between 290 and 320 DOY the
level of the acid remained constant. Another four
fatty acids: arachidic acid (20:0), behenic acid (22:0),
lignoceric acid (24:0), and pentacosanoic acid (26:0),
did not show the same increases or decreases in
during development, but the levels were found to be
significantly important in some stages.
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INTRODUCTION

Persimmon (Diospyros lotus L.) is a deciduous tree,
from the family Ebenaceae, which grows naturally
in north-east and south Anatolia, Turkey. It has been
cultivated in north-east Anatolia for its edible fruits.
The fruits are globes, 1.5-2 cm in diameter and
bluish-black when ripe (Davis 1978). The mature
fruits of persimmon are normally not consumed
directly after harvesting, because of their astringent
taste, but are dried and sold in the markets. Physical,
biochemical, and physiological changes which occur
during development of fruits imply intracellular
intracellular variations that play an important role in
the different distribution of metabolites in the cells
(Izzoetal. 1995).

In general while the fruits are maturing, the de-
gree of unsaturation of the fatty acids becomes
greater (Braverman 1963). Lipids contribute to the
nutritional value and characteristic aroma and fla-
vour in fruits (Supran 1978). For instance, fruit qual-
ity of avocado is generally associated with the oil
content in the mesocarp (Lewis 1978). Lipids are a
major component of cell membranes and such have
related to the responses of plant tissues to environ-
mental stress. Changes in membrane lipids have been
found to respond to temperature, oxygen, chemical,
and radiation stresses (Hitchcock & Nichols 1977).
Lipid components in fruits, though occuring in mi-
nor amounts, are presumed to contribute to charac-
teristic aroma and flavour during ripening. These are
essentially considered as precursors for various vola-
tile odorous principals of fruits. In the instance of
persimmon fruit, unlike some other fruits such as
avocado, maturation is associated with external
changes in colour. The detailed colour characteris-
tics of persimmon fruits during development were
also reported in our previous work (Ayaz et al. 1997;
Ayaz & Kadioglu 1998). Fruit colour in persimmon
fruits ranges between from fully green to fully
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yellow (bluish-black when fully matured) during de-
velopment. Therefore, the consumercial maturity is
particularly easy to determine.

Many studies have been undertaken on fatty acid
composition and lipid classes of common fruits.
Among these, avocado and citrus (Vandercook et al.
1970; Nieto & Moreno Romero 1995; Lewis 1978;
Nagy et al. 1978; Nordby & Nagy 1979; Ratovohery
et al. 1988), blueberries (Wang et al. 1990), and
mango fruits (Bandyopadhyay & Gholap 1973;
Gholap & Bandyopadhyay 1980) are the extensively
studied ones. Information on the chemical compo-
sition of persimmon fruits grown in Turkey is lim-
ited. Most of the available data relate to fruit sugars
(Ayaz et al. 1995), phenolic (Ayaz et al. 1997), and
nonvolatile acids (Ayaz & Kadioglu 1998) during
development. However, their fatty acids have not
been characterised. The objective of this study was
to determine the fatty acid profiles in the mesocarp
of persimmon fruit during development. The deter-
mination of the fatty acid composition of persimmon
fruit may be useful in understanding source of fla-
vours and nutritionally important fatty acids.

MATERIALS AND METHODS

Fruit sampling
Persimmon fruits, astringent type were collected
from various parts of several trees during early
morning at the Campus of Karadeniz Technical
University and surrounding locations on the same
line in Trabzon, Turkey, during the seasons summer
and autumn of 1997. One kg of persimmon fruit (c.
450 fruits) was randomly collected for each devel-
opment stage in triplicate. Lipid extractions were
performed from these samples, separately. Seven
stages of fruit development have been constituted

ranging from fully green to yellow-bluish black.
Fruits were sampled between July and November
1997. In September and October, sampling was
made twice because of the fast maturation processes
of the fruits. The harvesting dates, days of year and
colour characteristics of fruits are given in Table 1.
Harvested fruits were maintained below 12CC until
arrival at the laboratory and stored at -20°C in a
freezer.

Lipid extraction
The fresh persimmon fruits were diced and the
mesocarps removed from the seeds. Lipids from
lyophilised fruits were extracted according to Wang
et al. (1990) by an adaptation of the method Bligh
& Dyer (1959). Ten g fruit samples in triplicate were
extracted with 100 ml of Folch reagent (Folch et al.
1957) consisting of chloroform and methanol (2:1,
v/v) for 10 min at room temperature. The homoge-
nate was filtered through Whatman No. 1 filter pa-
per in a Buchner funnel with suction. The insolubles
were re-extracted with another 75 ml of Folch rea-
gent and filtered. The filtrates were combined, quan-
titatively transferred to a separatory funnel, and
allowed to stand for 10 min for phase separation. The
lower chloroform phase was collected, and the up-
per alcohol phase was re-extracted with 30 ml of
chloroform. The combined chloroform extracts were
washed twice with 0.9% NaCl solution. The extract
was concentrated by a rotary evaporator under re-
duced pressure at 30°C and stored in a vacuum des-
iccator until a constant weight was obtained.

Fatty acid analysis by gas chromatography
Methyl ester derivatives of the fatty acid components
of total lipids were prepared according to Metcalfe
et al. (1966). Each extract was added to 5 ml of 0.5N
methanolic potassium hydroxide and heated for 4

Table 1 Harvest date and days of the year of persimmon (Diospyros lotus)
fruits during development.

Harvest no. Harvest dates Days of year Colour of fruits

20Jul 1997
10 Aug 1997
8 Sep 1997
30Sep 1997
17Oct 1997
31 Oct 1997
16Nov 1997

201 fully green
222 yellow green
251 yellow green
273 yellow green
290 yellow
304 fully yellow
320 fully yellow-partly

bluish-black


