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Abstract

Cherry laurel fruit and its concentrated juice (pekmez) were examined for their antioxidant activities using different free-radical
scavenging activity tests [hydrogen peroxide, superoxide radical, and 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical], together with
reducing power and inhibition of oxidation of human low-density lipoprotein cholesterol. On a fresh weight basis, pekmez exhibited
a significantly (P < 0.01) higher antioxidant activity than that of cherry laurel fruit in most cases. However, on a dry weight basis
hydrogen peroxide and DPPH radical scavenging activities, and reducing power were significantly higher (P < 0.01) in cherry laurel
fruit than in its pekmez, with some exceptions, thus indicating possible destruction of antioxidative compounds during pekmez pro-
duction. This was also partly due to the moisture content of these two samples. On the basis of the results presented, it is suggested
that the intake of cherry laurel fruit and pekmez rich in phenolics would have beneficial effects in improving amelioration of degen-
erative diseases caused by oxidative stress. Therefore, both cherry laurel fruit and pekmez might be considered as functional food
ingredients and nutraceuticals.
� 2005 Published by Elsevier Ltd.
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1. Introduction

Cherry laurel (Laurocerasus officinalis Roem.)
belongs to the Rosaceae family and is a popular fruit
(dark purple or black when mature), mainly distributed
in the coasts of the Black Sea region of Turkey and is
locally called ‘‘Taflan’’ or ‘‘Karayemis�’’ (Alasalvar,
Al-Farsi, & Shahidi, 2005). It is mostly consumed as
fresh fruit in local markets but may also be dried, pick-
led, and processed into pekmez, jam, marmalade, and
fruit juice products. Besides its use for food, both fruit
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and seeds of cherry laurel are well known as traditional
medicines in Turkey and have been used for many
years for the treatment of stomach ulcers, digestive
system complaints, bronchitis, eczemas, haemorrhoids,
and as a diuretic agent, among others (Baytop,
1984).

The concentrated juice of cherry laurel fruit pro-
duced by boiling/heating (pekmez) has traditionally
been used for centuries in Turkey. Fresh or dried fruits
such as grapes, are mainly used for the production of
pekmez, but other sugar-rich fruits such as apples,
pears, plums, mulberries, cherry laurels, watermelons,
and apricots can also be used in pekmez production
(Aksu & Nas, 1996; Tosun & Ustun, 2003). Among
these fruits, pekmez from cherry laurel is becoming
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increasingly popular because of its potential and per-
ceived health benefits (Alasalvar et al., 2005; Batu,
1993).

The plant-derived edible and non-edible products
contain a wide range of phenolic compounds (such as
phenolic acids, flavonoids, anthocyanins, tannins, lign-
ans, and catechin, among others) that possess antioxi-
dant activities. These phenolics provide protection
against harmful free-radicals and have been known to
reduce the risk of certain types of cancer, coronary heart
disease (CHD), cardiovascular disease (CVD), stroke,
atherosclerosis, and other degenerative diseases associ-
ated with oxidative stress (Hertog, Feskens, Hollman,
Katan, & Kromhout, 1993; Mazza, Fukumoto, Dela-
quis, Girard, & Ewert, 1999; Ness & Powles, 1997;
Shahidi & Naczk, 2004; Surh, 2003; Temple, 2000; Wat-
son, 2003). The antioxidant activity of these phenolics is
mainly due to their redox properties, which allow them
to act as reducing agents or hydrogen-atom donors.
Thus, natural antioxidants function as free-radical scav-
engers and chain breakers, complexers of prooxidant
metal ions and quenchers of singlet-oxygen formation
(Pratt, 1992).

Evaluation of antioxidant activity of fruits,
vegetables, and other plant products cannot be
performed accurately by any single method due to the
complex nature of phytochemicals present (Chu, Chang,
& Hsu, 2000). Numerous methods have been proposed
to evaluate/estimate the antioxidant potential of natural
sources of antioxidants (Amarowicz, Naczk, Zadernow-
ski, & Shahidi, 2000; Amarowicz, Pegg, Rahimi-Mog-
haddam, Barl, & Weil, 2004; Shahidi & Naczk, 2004;
Siriwardhana & Shahidi, 2002). Of these, at least two dif-
ferent methods should be employed in order to evaluate
the antioxidant activity of the products of interest.

As part of a parallel study, compositional character-
istics and antioxidant components [such as ORACFL

(oxygen radical absorbance capacity) using fluorescein
(FL), phenolic acids, and total contents of phenolics,
anthocyanins, and carotenoids] of cherry laurel varie-
ties and pekmez were investigated (Alasalvar et al.,
2005). However, relatively little or no information is
available on free-radical scavenging activities, reducing
power, and inhibition of oxidation of human low-den-
sity lipoprotein (LDL) cholesterol of cherry laurel fruit
(Kolayli, Küçük, Duran, Candan, & Dinçer, 2003) and
its pekmez. Therefore, detailed information about
health-promoting components of cherry laurel fruit
and its juice could lead to a better understanding and
their full utilisation as functional food ingredients
and nutraceuticals, pharmaceuticals, and medicines.
The objective of this research was to compare the po-
tential health-benefits of cherry laurel fruit and its pek-
mez as reflected in their free-radical scavenging,
reducing power, and inhibition of oxidation of human
LDL cholesterol.
2. Materials and methods

2.1. Preparation and storage of cherry laurel fruit and

pekmez

Kiraz variety of cherry laurel (Laurocerasus officinalis
Roem.) fruits was harvested in fully ripe state in the
Giresun province of Turkey in July 2003. Fruits were
packed in polyethylene bags (250-g portions), frozen,
and stored at �20 �C until used. Pekmez was produced
by the traditional method using deseeded cherry laurel
fruits which were manually squeezed and then filtered
through two layers of cheesecloth. Afterwards, com-
bined filtered juice was boiled/heated inside a copper
container (at an open wooden fire) until reaching pek-
mez consistency (about 3–4 h, depending upon the
amount of juice used). It was stirred frequently during
boiling/heating. After cooling, pekmez was poured into
250-ml bottles, sealed, and stored at 5 �C in the dark.
Cherry laurel fruits were placed inside a polystyrene
box with cooling gels (pre-frozen to �20 �C) and dis-
patched by DHL Express to the Department of Bio-
chemistry, Memorial University of Newfoundland (St.
John�s, NL, Canada) within 2 days. Pekmez was also
dispatched to the same place at the same time without
cooling gel (it is stable at ambient temperature for a long
period). Upon arrival in the laboratory, cherry laurel
fruits and pekmez were stored at �20 and 5 �C, respec-
tively, until analysed.

2.2. Chemicals

All chemicals and solvents were purchased from Sig-
ma–Aldrich, Canada, Ltd. (Oakville, Ont., Canada) and
from Fisher Scientific Company (Nepean, Ont., Can-
ada), respectively.

2.3. Determination of hydrogen peroxide scavenging
activity

The hydrogen peroxide scavenging assay was carried
out following the procedure of Ruch, Cheng, and Klau-
nig (1989). Samples (0.47 mg/ml assay solution for
400 ppm concentration cherry laurel fruit and pekmez)
were dissolved in 3.4 ml of 0.1 M phosphate buffer
(pH 7.4) and mixed with 0.6 ml of a 43 mM solution
of hydrogen peroxide prepared in the same buffer. The
reference antioxidant compound used was catechin.
[Catechin is a universal standard used in evaluation of
antioxidant activity. Therefore, we have retained cate-
chin for tests of antioxidant activity although chloro-
genic acid was earlier reported to be the main phenolic
acid in free form (Alasalvar et al., 2005).] Final concen-
trations of the sample/standard were 100, 200 or
400 ppm (0.118, 0.235 or 0.47 mg/ml assay solution,
respectively). The absorbance (at 234 nm) of the
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reaction mixture was recorded for 40 min at 10 min
intervals. A separate blank sample devoid of hydrogen
peroxide was also used for background subtraction.
The concentration of hydrogen peroxide in the assay
medium was determined using a standard curve. Hydro-
gen peroxide scavenging activity of sample/standard was
calculated using the following equation:

Hydrogen peroxide scavenging activity ð%Þ
¼ 100� ½ðhydrogen peroxide concentration of

medium containing the additive of concernÞ
=ðhydrogen peroxide concentration of the

control mediumÞ� � 100:
2.4. Determination of superoxide radical scavenging

activity

Superoxide radical was generated with an enzymatic
reaction according to a modified version of the proce-
dure detailed by Nishikimi, Appaji, and Yagi (1972).
The reaction mixture contained 1 ml of a 3 mM hypo-
xanthine, 1 ml of xanthine oxidase (100 mIU), 1 ml of
a 12 mM diethylenetriaminepentaacetic acid, 1 ml of a
178 mM nitro blue tetrazolium, and 1 ml of the sam-
ple/standard (2.0 mg/ml assay solution for 400 ppm
concentration). Final concentration of starting material
in the reaction mixture was 100, 200 or 400 ppm (0.5, 1.0
or 2.0 mg/ml, respectively). Catechin was used as the
reference antioxidant compound. The absorbance (at
560 nm) of the medium was recorded for 60 min at
10 min intervals. The absorbance values were corrected
by subtracting 0 min readings from those obtained sub-
sequently. Superoxide radical scavenging activity (at
10 min) of additives was calculated using the following
equation:

Superoxide radical scavenging activity ð%Þ
¼ 100� ½ðabsorbance of medium containing the

additive of concernÞ=ðabsorbance of the control

mediumÞ� � 100:
2.5. Determination of DPPH radical scavenging activity

The method described by Kitts, Wijewickreme, and
Hu (2000) was used with slight modifications (Liyana-
Pathirana & Shahidi, 2005) in order to assess the DPPH
(2,2-diphenyl-1-picrylhydrazyl) radical scavenging activ-
ity of cherry laurel fruit and pekmez. A 0.135 mM
DPPH solution in ethanol (1.0 ml) was mixed with var-
ious amounts (0.2, 0.4 or 0.8 mg/ml assay solution for
100, 200 or 400 ppm final concentration, respectively)
of cherry laurel and pekmez samples and vortexed thor-
oughly. The absorbance of the mixtures at ambient tem-
perature was recorded for 60 min at 10 min intervals.
Catechin was used as the reference antioxidant com-
pound. The absorbance of the remaining DPPH radicals
was read at 519 nm using a diode array spectrophotom-
eter (model 8452A, Agilent Technologies Canada Inc.,
Mississauga, Ont., Canada). The scavenging of DPPH
radical was calculated according to the following
equation:

DPPH radical scavenging activity ð%Þ
¼ ½ðAbscontol �AbssampleÞ=ðAbscontrolÞ� � 100;

where Abscontol is the absorbance of DPPH radi-
cal + methanol; Abssample is the absorbance of DPPH
radical + sample extract/standard.

2.6. Determination of reducing power

The reducing power of samples was determined using
the method of Oyaizu (1986) with some modifications.
The assay medium contained 2.5 ml of sample/standard
in a 0.2 M phosphate buffer (pH 6.6) and 2.5 ml of 1%
potassium ferricyanide. After incubation at 50 �C for
20 min, 2.5 ml of 10% trichloroacetic acid were added
to the mixture followed by centrifugation at 1750g for
10 min. One millilitre of the supernatant was mixed with
2.5 ml HPLC-grade water and 0.5 ml of 0.1% ferric
chloride, and the absorbance of the resultant solution
was read at 700 nm. A standard curve was prepared
using various concentrations of ascorbic acid and reduc-
ing power was expressed as lM ascorbic acid
equivalents.
2.7. Determination of the effects of hydrolysis on
oxidation of human LDL cholesterol

The procedure described by Hu and Kitts (2001) and
Liyana-Pathirana and Shahidi (2005) was employed in
this study. LDL was dialysed in 10 mM PBS (phosphate
buffered saline) (pH 7.4) at 4 �C in the dark for 24 h.
LDL (0.2 mg LDL/ml) was mixed with different
amounts of cherry laurel and pekmez samples (0.2 or
0.4 mg/ml of assay solution for 100 and 200 ppm final
concentration). Catechin was used as the reference anti-
oxidant compound. The reaction was initiated by add-
ing a solution of CuSO4 (10 lM) and subsequent
samples were incubated at 37 �C for 22 h. The formation
of conjugated dienes was recorded at 234 nm using a
diode array spectrophotometer (Agilent Technologies
Canada Inc.). The inhibitory effect of cherry laurel and
pekmez extracts on the formation of conjugated dienes
(% inhibitionCD) was then calculated using the equation
given below; a separate blank that contained all of the
reagents except LDL was used for each extract:

% InhibitionCD ¼ ½ðAbsoxidative �AbssampleÞ=ðAbsoxidative

�AbsnativeÞ� � 100;
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where Abssample is the absorbance of LDL + CuSO4 +
sample extract/standard; Absnative is the absorbance of
LDL + PBS; Absoxidative is the absorbance of LDL +
CuSO4 + PBS.

Using percentage values, the amount of LDL (lg)
that can be protected against copper-mediated oxidation
by 1 g sample was obtained.

2.8. Statistical analysis

Results were expressed as mean values ± SD (n = 3)
on both fresh weight basis (FWB) and dry weight basis
(DWB). Statistical significance (t-test: two-sample equal
variance, using two-tailed distribution) was determined
using Microsoft Excel statistical fractions. Differences
at P < 0.05 were considered to be significant.
3. Results and discussion

3.1. General

Cherry laurel fruit and its pekmez were examined for
their antioxidant activities using different free-radical
scavenging activity tests (hydrogen peroxide, superoxide
radical, and DPPH radical), together with reducing
power and inhibition of oxidation of human LDL cho-
lesterol. As part of a parallel study, Alasalvar et al.
(2005) reported the compositional characteristics and
antioxidant components of two native fresh varieties
of cherry laurel, namely kiraz and findik, and pekmez
made from kiraz variety. The main acids were: chloro-
genic acid in the free form, caffeic acid and gallic acid
in the bound form in alkaline-hydrolysis and acid-
hydrolysis, respectively, for all samples. The total anti-
oxidant activity measured by ORACFL ranged from
3363 to 19981 lmol of Trolox equivalents/g, total
anthocyanins ranged from 9.3 to 123.8 mg cyanidin 3-
glucoside equivalents/100 g, and total phenolics ranged
from 454 to 1444 mg ferulic acid equivalents/100 g on
a FWB, respectively, among cherry laurel fruit (kiraz
variety) and pekmez (Alasalvar et al., 2005). The OR-
ACFL value and total content of phenolics were higher
in pekmez than cherry laurel fruit. In contrast, a signif-
icant (P < 0.01) proportion of anthocyanins were lost
(92.5%) during heat processing in the production of pek-
mez (Alasalvar et al., 2005).

Kolayli et al. (2003) studied the chemical and antiox-
idant properties of L. officinalis Roem. (Cherry laurel)
fruit grown in the Black Sea region. Although they used
antioxidant activity determination methods (thin-layer
chromatography plate and ferric thiocyanate) that were
different from those used in this study, they found that
cherry laurel fruit provided a rich source of protective
antioxidant compounds. The antioxidant and radical
scavenging activities of the aqueous extract of cherry
laurel fruit were comparable to or higher than those of
the reference antioxidants such as butylated hydroxytol-
uene (BHT), vitamin C, and Trolox (Kolayli et al.,
2003).

Free-radicals possess an unpaired electron, which
makes them highly reactive. Antioxidants neutralise
free-radicals by donating a hydrogen atom (Siriwardh-
ana & Shahidi, 2002). Therefore, attempts have been
made to evaluate the effectiveness of antioxidants in
scavenging free-radicals, together with reducing power
and inhibition of oxidation of human LDL
cholesterol.

3.2. Hydrogen peroxide scavenging activity

The scavenging activity of hydrogen peroxide by
cherry laurel samples and a reference antioxidant com-
pound (catechin) was measured spectrophotometrically
at 234 nm (Table 1). Compared to catechin, both cherry
laurel fruit and pekmez showed a weak hydrogen perox-
ide scavenging activity. Even at 400 ppm concentration,
both samples demonstrated poor activity ranging from
2.8% to 3.7% (FWB) and from 5.9% to 16.3% (DWB).
However, catechin exhibited excellent hydrogen perox-
ide scavenging activity ranging from 93.5% to 100%,
even at 100 ppm level. Hence, cherry laurel fruit and
pekmez investigated in this assay did not show direct
reaction with hydrogen peroxide and did not serve as
effective scavengers.

In vivo, hydrogen peroxide is generated by several
oxidase enzymes (Halliwell, Murcia, Chirico, &
Aruoma, 1995). In general, it may act directly or indi-
rectly as a messenger molecule causing synthesis and
activation of several anti-inflammatory mediators
(Sprong et al., 1998). Hydrogen peroxide is only mildly
reactive by itself, but it may be converted to HO by
transition metal ions, especially iron and copper
(Knight, 1999).

3.3. Superoxide radical scavenging activity

The superoxide radical is a powerful oxidising agent
that can react with biological membranes and induce tis-
sue damage (Yoshikawa, Naito, & Kondo, 1997). It may
also decompose to singlet oxygen, hydroxyl radical, or
hydrogen peroxide (Niki, 1997). The superoxide radical
scavenging activities of cherry laurel samples and cate-
chin, as measured by the xanthine–xanthine oxidase sys-
tem, are presented in Table 1. The decrease of
absorbance at 560 nm with the presence of antioxidants
indicates the consumption of superoxide anions in the
reaction mixture. On a FWB, the activity of both cherry
laurel fruit and pekmez increased with increasing
concentrations. Pekmez as such, demonstrated superior
activity compared to cherry laurel (P < 0.01) at
concentrations tested, except at 400 ppm (DWB) for



Table 1
Free-radical scavenging activity tests and reducing power of cherry laurel fruit and its concentrated juicea

FWB DWB

100 ppm 200 ppm 400 ppm 100 ppm 200 ppm 400 ppm

Hydrogen peroxide scavenging

Kiraz 0.8 ± 0.0c 0.8 ± 0.1c 3.7 ± 0.1c 3.5 ± 0.1c 3.5 ± 0.4c 16.3 ± 0.5c

Pekmez 1.0 ± 0.1d 1.2 ± 0.2d 2.8 ± 0.2d 2.1 ± 0.2d 2.5 ± 0.5d 5.9 ± 0.4d

Catechinb 93.5 ± 1.2e 96.0 ± 1.0e 100.0 ± 0.0e 93.5 ± 1.2e 96.0 ± 1.0e 100.0 ± 0.0e

Superoxide radical scavenging

Kiraz 18.7 ± 0.2c 22.3 ± 0.2c 25.1 ± 0.2c 82.3 ± 1.1c 98.2 ± 0.7c 100.0 ± 0.0c

Pekmez 61.9 ± 0.7d 79.7 ± 0.6d 92.1 ± 0.5d 100.0 ± 0.0d 100.0 ± 0.0d 100.0 ± 0.0c

Catechin 90.7 ± 0.6e 94.0 ± 0.5e 100.0 ± 0.0e 90.7 ± 0.6e 94.0 ± 0.5e 100.0 ± 0.0c

DPPH radical scavenging

Kiraz 14.0 ± 0.1c 20.7 ± 0.1c 23.4 ± 0.1c 61.6 ± 0.4c 91.1 ± 0.5c 100.0 ± 0.0c

Pekmez 13.9 ± 0.7c 25.4 ± 0.9d 50.8 ± 0.7d 29.2 ± 1.4d 53.4 ± 2.0d 100.0 ± 0.0c

Catechin 97.0 ± 0.8d 100.0 ± 0.0e 100.0 ± 0.0e 97.0 ± 0.8e 100.0 ± 0.0e 100.0 ± 0.0c

Reducing power

Kiraz 7.0 ± 0.1c 11.8 ± 0.1c 20.7 ± 0.1c 30.8 ± 0.2c 51.9 ± 0.5c 91.1 ± 0.4c

Pekmez 6.2 ± 0.2d 17.2 ± 0.5d 39.3 ± 0.7d 13.0 ± 0.5d 36.2 ± 1.0d 82.7 ± 1.4d

Catechin 622 ± 0.0e 622 ± 0.0e 622 ± 0.0e 622 ± 0.0e 622 ± 0.0e 622 ± 0.0e

a Data are expressed as means ± SD (n = 3) on both FWB and DWB. Scavenging activities of hydrogen peroxide, superoxide radical, and DPPH
radical, expressed as percentage. Reducing power, expressed as lM ascorbic acid equivalents.

b Reference antioxidant compound.
c–e Means ± SD followed by the same letter for each experiment (FWB and DWB separately), within a column, are not significantly different
(P > 0.05).
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which both samples showed 100% scavenging of super-
oxide radicals. Therefore, pekmez was most effective
for scavenging superoxide radical even at 100 and
200 ppm. Kolayli et al. (2003) found that aqueous ex-
tract of cherry laurel fruit exhibited a higher superoxide
scavenging activity compared to ascorbic acid as the ref-
erence compound (P < 0.001).

In general, during food processing and storage nat-
ural antioxidants may be degraded considerably. On
the other hand, the chemical reactions that occur
among different food components may lead to the for-
mation of secondary antioxidants (Nicoli, Anese, &
Parpinel, 1999). Maillard reaction, that occurs between
free amino groups of a protein or an amino acid with
reducing sugars during food processing, cooking or
storage, may lead to the formation of a complex mix-
ture of reaction products (Ledl & Schleicher, 1990).
Using different test systems, antioxidant activity of
Maillard reaction products (MRP) have been studied
extensively (Kawashima, Itoh, & Chibata, 1977; Monti
et al., 1999; Wijewickreme & Kitts, 1997). MRP have
been shown to serve as natural antioxidants to be
added to food materials susceptible to oxidative deteri-
oration (Smith & Alfawaz, 1995). This could be one of
the reasons why pekmez would have higher antioxidant
capacity than its starting material, as some of the
endogenous antioxidant compounds may have been de-
graded upon subjecting to high temperatures, MRP are
formed at the same time. Thus, on balance, the overall
changes occurring contribute to enhanced antioxidative
properties of the treated samples.
3.4. DPPH radical scavenging activity

The DPPH radical scavenging assay is commonly em-
ployed to evaluate the ability of antioxidants to scav-
enge free-radicals. The use of the DPPH free-radical is
advantageous in evaluating antioxidant effectiveness be-
cause it is more stable than the hydroxyl and superoxide
radicals (Siriwardhana & Shahidi, 2002). The antioxi-
dant potential of cherry laurel samples was evaluated
using the stable DPPH radical. This method has been
used extensively to predict antioxidant activity because
of the relatively short time required for analysis (Chen,
Wang, Rosen, & Ho, 1999). The DPPH scavenging
activities of the cherry laurel fruit and pekmez, together
with that of catechin at 100, 200, and 400 ppm concen-
trations are shown in Table 1. Catechin scavenged
DPPH radicals efficiently/completely at all concentra-
tions, except at 100 ppm. Thus, phenolic compounds
present may have acted as free-radical scavengers by vir-
tue of their hydrogen-donating ability (Castelluccio,
Bolwell, Gerrish, & Rice-Evans, 1996). On the other
hand, both cherry laurel fruit and pekmez exhibited
moderate DPPH radical scavenging activity compared
to catechin at all concentrations, except at 400 ppm con-
centration (DWB) for which cherry laurel fruit and pek-
mez scavenged all of the existing radicals.

3.5. Reducing power

The antioxidant activity of cherry laurel samples as re-
flected in their reducing power is presented in Table 1.



Table 2
Inhibition of oxidation of human LDL cholesterol of cherry laurel
fruit and its concentrated juicea

Samples FWB DWB

100 ppm 200 ppm 100 ppm 200 ppm

Kiraz 9.7 ± 0.1c 13.3 ± 0.1c 42.7 ± 0.5c 58.5 ± 0.3c

Pekmez 23.4 ± 0.6d 36.5 ± 2.4d 49.2 ± 1.2d 76.8 ± 5.1d

Catechinb 100.0 ± 0.0e 100.0 ± 0.0e 100.0 ± 0.0e 100.0 ± 0.0e

a Data are expressed as means ± SD (n = 3) on both FWB and
DWB. Inhibition of oxidation of human LDL cholesterol, expressed as
percentage.

b Reference antioxidant compound.
c–e Means ± SD followed by the same letter (FWB and DWB sepa-
rately), within a column, are not significantly different (P > 0.05).
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Catechin demonstrated superior reducing power at all
concentrations compared to cherry laurel fruit and pek-
mez. Thus, the reducing power of the extracts as reducing
agents for terminating free-radical chain reactions by
electron donation was less than that of catechin (Amar-
owicz, Naczk, & Shahidi, 2000). Duh (1998) also stated
that reductones are efficient reducing agents and their
efficiency is attributed to their hydrogen-donating abil-
ity. The cherry laurel samples examined in this study
demonstrated poor reducing capacity compared to cate-
chin at 100 and 200 ppm concentrations. The results of
reducing power demonstrate the electron donor proper-
ties of cherry samples thereby neutralizing free-radicals
by forming stable products. The outcome of the reducing
reaction is to terminate the radical chain reactions that
may otherwise be very damaging (Yen & Chen, 1995).

3.6. Inhibition of oxidation of human LDL cholesterol

Dietary antioxidants that prevent LDL from oxida-
tion are of great importance in protection against ath-
erosclerosis (Esterbauer, Gebicki, Puhl, & Jürgens,
1992). The inhibition of copper-induced LDL oxidation
by cherry laurel fruit and pekmez is summarised in Ta-
ble 2. The formation of conjugated dienes due to cop-
per-induced LDL oxidation was completely inhibited
by catechin at concentrations examined. Results of the
current study indicated that pekmez was more effective
than cherry laurel fruit in inhibiting human LDL oxida-
tion (P < 0.05).

Dietary intake of antioxidants is associated with a re-
duced risk of atherosclerosis and, in turn, CVD, which is
possibly due to their ability to prevent oxidation of LDL
cholesterol (Dittrich et al., 2003). Numerous studies
have reported the antioxidant activities of various crude
plant extracts in, in vitro, LDL models (Emmons, Peter-
son, & Paul, 1999; Heinonen, Meyer, & Frankel, 1998;
Singh, Murthy, & Jayaprakasha, 2002). In general, oxi-
dation of LDL follows a radical chain reaction that gen-
erates conjugated diene hydroperoxides as its initial
products. It has been reported that inhibition of human
LDL oxidation may arise due to free-radical scavenging
and/or metal ion chelation (Decker, Ivanov, Zhu, &
Frei, 2001). In addition, Natella, Nardini, DiFelice,
and Scaccini (1999) reported that inhibition of copper-
catalysed oxidation represents the association of both
chelation of metal ions and scavenging of free-radical
species in the LDL system.
4. Conclusion

Different assays used for examining free-radical scav-
enging activity, reducing power, and inhibition of oxida-
tion of human LDL cholesterol of cherry laurel fruit and
pekmez revealed that both samples did not perform simi-
larly. On a FWB, pekmez exhibited significantly
(P < 0.01) higher antioxidant activity than cherry laurel
fruit in most cases, whereas on a DWB hydrogen peroxide
and DPPH radical scavenging activities, and reducing
power were significantly (P < 0.01) higher in cherry laurel
fruit than in its pekmez, with some exceptions. This was
partly due to the moisture content of these two samples.
Moreover, the difference in antioxidant activity between
the two samples tested may be attributed to the increase
in concentration of phenolic and polyphenolic com-
pounds occurring after preparing pekmez; the concen-
trate of juice. Heat processing may lead to the release of
and/or destruction of some of the phenolics involved,
but may also bring about the formation of MRP which
are known to be antioxidative in nature. Compared to cat-
echin, both cherry laurel fruit and pekmez showed strong
scavenging activities for superoxide and DPPH radicals,
and exhibited a good inhibition of oxidation of human
LDL cholesterol on a DWB. Therefore, both cherry laurel
fruit and pekmez might be considered as functional food
ingredients and nutraceuticals.
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