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Chemical and biochemical properties of standard, hybrid, and grafted melons cultivated under the

same agricultural conditions in adjacent fields in the Cumra region of Turkey were investigated and

compared based on pH, Brix, antioxidant activity, total phenolics, ascorbic acid, individual phenolics,

sugar, and organic acid values. Seventeen different phenolic constituents were quantified by reverse

phase high-performance liquid chromatography (RP-HPLC). The highest phenolic acid variability

and content were detected in the standard melon. Sugar and organic acid compositions of melon

cultivars were tested by capillary electrophoresis, and significant differences in types and contents of

individual sugars and organic acids were determined among the cultivars. Standard Cinikiz Cumra

melons had the highest ascorbic acid, total phenolics, and total sugar contents. The fructose/

glucose ratio increased three times in grafted melon as compared with standard melon. While sugar

alcohol mannitol existed in the standard and hybrid cultivars, this constituent disappeared in the

grafted types. Citric acid found in the standard cultivar was not detected in the hybrid and grafted

types. Consequently, it was concluded that the nutritional value of melons changed by the applica-

tion of hybridization, grafting, or standard (open pollinated) production methods. The standard melon

was found to have the highest score in terms of taste, because of its highest sweetness and sourness.

It was also found preferable because of its high antioxidant activity, total phenolic and ascorbic acid

contents.
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INTRODUCTION

Melons (CucumismeloL.) andwatermelons (Citrillus lanatusL.)
are becoming the most highly produced fruits around the world
and in Turkey. Many different melon cultivars have been pro-
duced worldwide such as cantaloupes, honeydews, casaba,
Persian, Santa Claus, and Christmasmelons. China is the world’s
largest melon producer with 13.7 million tons of yearly produc-
tion, and it is followed by Turkey having 1.7 million tons/year
production (1). The provinces where the highest melon cultiva-
tion is performed in Turkey are Ankara, Manisa, Diyarbakir,
Balikesir, and Konya. In Konya, the production of melons is
particularly intense in the region of Cumra. In the past couple of
years, the farmers have put emphasis on fertile and high quality
hybrid types. It has been observed that high yield has been reached
by utilizing hybrid seeds in the production of Cumra melon. It is
also denoted that melon production made with grafted seedlings
also resulted in high yield.

Compositional, nutritional, and functional properties are the
significant parameters in determining foodquality. For this reason,
it is important to know in what ways the properties of products
are changed in case of production by hybridization, grafting, and
standard (open pollinated) methods. Although the history of
genetically modified products is as not old as hybrid ones, there
are many investigations on quality and other properties of geneti-
cally modified products. It was reported that quality, sensory
attributes, shelf life, and many agronomic traits of melon fruit can
be improvedwith some geneticmanipulation (2).However, little or
no comparative information is available on the chemical and
biochemical properties of melons produced by standard, hybrid,
and grafted methods. To the best of our knowledge, the closest
research to this aim is the one reported byLester and Saftner (3) on
marketable quality and phytonutrient concentrations of a novel
hybrid muskmelon and their parental lines.

The aim of this study is to compare standard, hybrid, and
grafted Cumra melons produced under the same agricultural
conditions in adjacent experimental fields and to determine the
best one in regard to chemical and biochemical properties and
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biological activities. The results of the investigation allow the
comparison of Cumra’s melons cultivated by standard methods,
hybrid seeds, and grafted seedlings in regard to quality, while
providing important original data for the scientific literature.
Furthermore, our findings contribute to the enhancement of
melon farming and the utilization of melons in the food industry.

EXPERIMENTAL PROCEDURES

Chemicals. Standards (purity> 99.0%) were supplied as follows:
ascorbic acid, gallic acid, protocathechuic acid, p-hydroxybenzoic acid,
vanillic acid, caffeic acid, chlorogenic acid, syringic acid, epicatechin,
p-coumaric acid, ferulic acid, benzoic acid, o-coumaric acid, trans-
cinnamic acid, abscisic acid, catechin, rutin, quercetin, and propylparaben
as internal standard (IS) from Sigma-Aldrich (St. Louis, MO) and Merck
(Darmstadt, Germany); methanol, acetic acid, and acetonitrile from
Merck (Darmstadt, Germany); 2,6-pyridinedicarboxylic acid, citric acid
monohydrate, oxalic acid dihydrate, malic acid,N-cetyl-N,N,N-trimethyl-
ammonium bromide (CTAB), formic acid (d= 1.22 g/mL, 98%), Trolox
(6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid), TPTZ (2,4,6-
tripyridyl-s-triazine), Folin-Ciocalteu’s phenol reagent, and glycyl-gly-
cine from Fluka Chemie GmbH (Switzerland); D(þ)-glucose and D(-)-
fructose, D-gluconic acid sodium salt, pyruvic acid, and fumaric acid from
Sigma Chemical Co (Steinheim, Germany); maleic acid, D-tartaric acid,
and succinic acid fromSupelco (Bellefonte, PA); BHT (butylated hydroxy-
toluene) fromApplichem (Darmstadt,Germany). Polytetrafluoroethylene
(PTFE)membranes (porosity 0.2 μm) for the filtration of the extracts were
obtained from Sartorius (Goettingen, Germany).

All the solutions were prepared with deionized water purified in an
Elgacan C114 (Elga, England) filtration system.

Melons. Three types of melons, standard, hybrid and grafted, were
analyzed in this study.Many factors affect the composition of plants includ-
ing variety, state of ripening, soil type and condition, irrigation, fertiliza-
tion, and weather (4, 5). Several investigations have reported that, especi-
ally in the Cucumis melo fruit, physical and nutritional properties are
highly linked with many factors such as moisture and agricultural condi-
tions (3,6,7). For this reason, all the melon samples were produced under
the same agricultural conditions, such as soil type, climate, and irrigation,
in adjacent fields. Standardmeans openpollinated varieties that havemore
or less stabilized in their habitats from one generation to the next. On the
other hand, a hybrid is formed by pollination of one specific variety of a
classwith the pollenof another genetically different variety of that class (8).
Standard seeds are named “Cinikız” and hybrid seeds are named as
“Edalı” in Cumra. Hybrid melon seeds were sent to the seedling firm
(Yildiz Fide) in Antalya, Turkey, to be grafted onto squash (Cucurbita
moschata). Then, the grafted melon seedlings were planted in the experi-
mental field.Melons were harvested at a commercial stage of ripeness, like
other melons cultivated in the Cumra region. The harvest time was at the
end of August 2008, 65-70 days after pollination. For each cultivar, ten
melons were collected and kept at a cool place (∼18 �C) for 2-3 days until
it was analyzed. For each melon type (standard, hybrid, or grafted), ten
fruits were peeled and seeded. About 800 g of the edible mesocarp tissue
was combined and homogenized using a blender for the chemical and
antioxidant measurements. The homogenate was filtered through What-
man No.1 filter paper, and then the filtrate was centrifuged at 10000g for
15 min at 4 �C. The supernatant was then frozen at-20 �C. The analyses
were conducted on defrozen supernatant samples, referred to as “samples”
in Experimental Procedures.

Determination of Physicochemical Properties. Soluble solid,
weight of total seeds, and acidity were immediately determined using an
AOAC method (9). Soluble solid was determined as �Brix index, and the
measurements were made using a manual refractometer ATAGO (Tokyo,
Japan) with a working range of 0-32 �Brix.

Determination ofAntioxidantActivity.The antioxidant activities of
the samples were determined by FRAP assay. The antioxidant method is
based on the measurement of the iron reducing capacities of the samples.
The working FRAP reagent was prepared by mixing 25 mL of 0.3 mol/L
acetate buffer at pH 3.6 with 2.5 mL of 10 mmol/L 2,4,6-tripyridyl-s-
triazine (TPTZ) solution in 40 mmol/L HCl, and 2.5 mL of 20 mmol/L
FeCl3 3 6H2O solution (10). One hundred microliters of the sample was
mixed with 3 mL of freshly prepared FRAP reagent. The reaction mixture

was then incubated at 37 �C for 4 min. After that, the absorbance was
determined at 593 nm against a blank that was prepared using distilled
water and incubated for 1 h instead of 4min. A calibration curve was used,
using an aqueous solution of ferrous sulfate FeSO4 3 7H2O concentrations
in the range of 100-1000 μM (r2 = 0.98). In order to make comparison,
Trolox was also tested under the same conditions as a standard antioxi-
dant compound. FRAP values were expressed in wet weight of the melon
samples as millimoles of ferrous equivalent Fe(II) per gram of sample.
UV-vis spectrophotometer (ATI-Unicam UV-2, Cambridge, U.K.) was
used in all absorbance measurements.

Determination of Ascorbic Acid Content. Ascorbic acid content
was determined spectrophotometrically as reported by Farajzadeh and
Nagizadeh (11). According to this method, the purple color of Cu(II)-
NH3 complex solution decays in the presence of ascorbic acid, and the
change of absorbance can be followed spectrophotometrically at 600 nm.
Various concentrations of 5 mL of standard ascorbic acid solutions or
sample solutions weremixed with 4 mL of Cu(II)-NH3 complex solution,
which was prepared by dissolving 2.50 g of CuSO4 3 5H2O, 5.53 g of
NH4CI, and 7.5 mL of concentrated ammonia in about 50 mL, adjusting
the pH to 9.2 by 1 mol/L NaOH, and diluting the solution to 100 mLwith
distilled water. The concentration of ascorbic acid was calculated as mg/
100 g FW by using a standard graph.

Determination of Total Phenolics (TPs). Total phenolic contents
were determined by the Folin-Ciocalteau procedure (12) using gallic acid
as standard. Briefly, 20 μL of various concentrations of gallic acid and
samples (20 μL), 400 μL of 0.5 N Folin-Ciocalteu reagent and 680 μL of
distilledwaterwas added, and the contentswere vortexed. Following 3min
incubation, 400 μL of Na2CO3 (10%) solution was added, and after
vortexing, the mixture was incubated for 2 h at 20 �C with intermittent
shaking. The absorbance was measured at 760 nm at the end of the
incubation period. The concentration of total phenolic compounds was
calculated as mg of gallic acid equivalents (GAE) per g of 100 g FW, by
using a standard graph for gallic acid in the concentration range between
0.015 and 0.5 mg/mL (r2 = 0.9967).

Determination of Phenolic Compounds by HPLC.HPLC (Agilent
1000) analysis of phenolic compounds was performed on a reverse phase
Zorbax Eclipse XDB-C18 column (4.6 � 150 mm, 5 μm particle size),
using a gradient program with two solvent systems (A, 0.5% acetic acid in
acetonitrile:water (1:1); B, 2% acetic acid in water at a constant solvent
flow rate of 1.2 mL/min). Injection volume was 20 μL. The signals were
detected at 280 nm by UV detection. After filtration and centrifugation of
melon juice, pHwas adjusted to 1.0 with HCl; then, solid phase extraction
was applied by using Supelclean LC-18 SPE tubes (Bellefonte, PA) to
separate phenolic compounds. The phenolic compounds adsorbed on the
column were eluted with methanol. The solvents of the methanolic
fractions were evaporated to dryness under reduced pressure in a rotary
evaporator at 40 �C. The residue was redissolved in methanol for HPLC
analysis.

Determination of Individual Sugars by CE. Capillary electrophore-
tic separations were performed with an Agilent capillary electrophoresis
system equippedwith a diode-array detector. The data processing was car-
ried out with the Agilent ChemStation software. The fused silica capillary
was 50 μm i.d. and obtained from Polymicro Technologies. The total
length of the capillary was 64 cm, and the length to the detector was
56.5 cm. The new fused silica capillary was conditioned prior to use by
rinsing with 1 mol/L NaOH for 30 min and with water for 10 min. The
capillary was flushed with 0.1 mol/L NaOH and water for 2 min and with
buffer solution for 10 min at the beginning of every working day. Between
runs, the capillary was flushed for 2 min with running buffer solution.

Melon juice frommelon sampleswas centrifuged at 2100 rpm for 5min,
and the supernatant was taken carefully by means of a Pasteur pipet. The
dilution ratio with deionized water changed between 1:5 and 1:20 (v/v)
for carbohydrate analysis. Diluted samples were injected to CE directly.
A capillary electrophoretic method developed by our group (13) was used
for the analysis of sugars in the melon samples. The method was based on
using a dipeptide, glycylglycine, as the background electrolyte. This electro-
lyte, without any additive, improves the resolution of sugars as well as
providing their indirect detection. For melon samples, optimal separation
conditions were selected as 50 mmol/L glycylglycine at pH 12.42. Samples
were injected at 50 mbar for 5 s from the anodic side, and the voltage was
set at 25 kV. The signal wavelength was set at 350 nm with a reference at
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207 nm. Glucose and fructose contents of melon samples were calculated
from calibration curves drawn between 2 and 20 mmol/L for both sugar
types with 0.994 and 0.997 regressions for glucose and fructose, respec-
tively. Calibration curves of manitol and sucrose were drawn between
7.5 and 30mmol/L (with 0.995 regression), and between 5 and 15mmol/L
(with 0.981 regression), respectively.

Determination of Individual Organic Acids by CE. Melon juice
from melon samples was centrifuged at 2100 rpm for 5 min, and super-
natant was taken carefully by means of a Pasteur pipet. The diluting ratio
with deionizedwater changes between 1:10 and 1:100 (v/v) for organic acid
analysis depending on melon type. A capillary electrophoresis method
which recently was applied by us for the analysis of organic acids in
pomegranate juices (14) was used here for the analysis of organic acids in
melon samples. Analysis method was based on the indirect detection of
organic acids using a chromophore, 2,6-pyridinedicarboxylic acid (PDC),
in the separation electrolyte and obtaining fast coelectroosmotic migra-
tions of organic acids bymeans of dynamic coating of capillary wall with a
positively charged surfactant, N-cetyl-N,N,N-trimethylammonium bro-
mide (CTAB). Optimal separation electrolyte was selected as 5 mmol/L
PDC and 0.1 mmol/L CTAB at pH 5.26. Injections were done from the
cathodic side at 50 mbar for 5 s. The running voltage was adjusted to
25 kV. The signal wavelengthwas set at 350 nmwith a reference at 200 nm.
Calibration curves were donewith five different concentration levels of the
standard samples. Regressions of calibration curves were between 0.997
and 0.999 for all the acids.

Sensory Analysis. Eight trained panelists evaluated melon samples in
terms of taste, aroma and texture. Each melon cultivar was peeled, and
seeds were removed. Each melon slice was presented to the panelists at
room temperature in randomly numbered plastic dishes under artificial
light. Panelists used potable water to clean theirmouth.All panelists tested
the samples in the sameorder. Panelists ranked their perceptions ona 1 to 5
scale, 5 being the most desirable and 1 being the worst.

Statistical Analysis. The results were presented as mean values and
standard deviations (mean ( SD). Data and regression analyses were
performed with Microsoft Office Excel 2003 (Microsoft Corporation,
Redmond, WA). Data were tested using SPSS (version 9.0 for Windows
98, SPSS Inc.). Statistical analysis of the results was based on Kruskal-
Wallis test and Pearson correlation analysis, a nonparametric test. The
significance of the differences was statistically considered at the level
of p < 0.05, or otherwise given.

RESULTS AND DISCUSSION

Physical Properties of Tested Melons. Table 1 shows the �Brix,
total seed and pH values of standard, hybrid, and grafted melons
cultivated in the Cumra region.

Antioxidant Capacities, Ascorbic Acid and Total Phenolic Con-

tents of Melons. We selected the FRAP method to compare
antioxidant capacities of cultivars. The FRAP assay is a simple
and inexpensive method. Besides antioxidant capacity values, we
determined ascorbic acid and total phenolic amounts of cultivars,
which are both closely related to antioxidant powers of food
products (15,16), FRAP values, ascorbic acid and total phenolic

contents of three cultivars are given in Table 2. The FRAP value
was significantly higher (P < 0.05) for the standard melon
compared with the grafted type. Differences in FRAP values
between the standard and hybrid melons were not significant.

Ascorbic acid, the most well-known antioxidant, is an impor-
tant molecule in plant tissues and protects plants against oxida-
tive damage resulting from the oxidant metabolites of photo-
synthesis and aerobic processes (17). We used a straightforward
spectrophotometric method for the determination of ascorbic
acid. Although not yielding absolute values due to the matrix
effect and also due to storage at -20 �C, our approach is useful
for the purposes of comparison. Although spectrophotometric
methods are relatively less sensitive compared to chromato-
graphic methods and the results might be affected from inter-
fering substances, as well as from storage temperature, this simple
method iswell suited to the comparasion of ascorbic acid contents
of the melon samples having the same interfering matrix and
storage temperature. Moreover, the absolute values of ascorbic
acid contents foundwerewellmatchedwith those in the literature.
Lester and Saftner (3) reported that the ascorbic acid content of
three different cultivar of muskmelon were approximately 34.7-
44.7 mg/100 g. Obando-Ulloa et al. reported ascorbic acid con-
tents of 29near-isogenic lines as between 6 and 19.7mg/100g (18).
As seen fromTable 2, the highest value of ascorbic acid belongs to
the standard melon and the following is for the grafted one. The
hybrid melon has the lowest ascorbic acid content. The ascorbic
acid level was significantly higher ( p < 0.05) in standard melon
compared to the ascorbic acid contents of the others.

Plant phenolics (TPs) are the largest class of plant secondary
metabolites. They counteract reactive oxygen species in order to
survive and prevent molecular damage and damage bymicroorgan-
isms, insects, and herbivores (19). The phenolic content and com-
position of fruits and vegetables depend on genetic and environ-
mental factors as well as postharvest processing conditions. As seen
from Table 2, total phenolic contents of cultivars change between
92.54 and 115.2 mg/100 g melon (FW). TP level was significantly
higher ( p< 0.05) in standard melon compared to TPs of others.

HPLC Analysis of Phenolic Compounds. Figure 1 shows the
chromatograms of standard phenolic acidmixtures (A), standard
melon (B), graftedmelon (C), and hybridmelon (D), respectively.
Seventeen phenolic acids were analyzed, and fourteen com-
pounds were determined. The amounts of the phenolic acids as
mg/100 g FW are presented in Table 3. The amount of phenolic
acids of aqueous extracts of the melons varied widely from 0.5 to
30 mg/100 g FW. The results showed that benzoic, abscisic,
vanillic, and trans-cinnamic acids were detected in all samples in
high amounts as the major phenolic component. p-Coumaric,
ferulic and gallic acids were found in small amounts, but proto-
catechuic acid and cathecin were not found in any of them.
p-Hydroxybenzoic acid, syringic acid, o-coumaric acid, and epi-
catechin were only found in standard melon sample but in very
small concentrations. Quercetin was found only in graftedmelon,
and a high concentration of rutin was detected in grafted and
hybrid types. The highest phenolic acid variability and content
were detected in standard melon.

CE Analysis of Carbohydrates. Fruit sweetness is the major
determinant of the fruit quality. The amount of major soluble

Table 1. Physical Parameters of the Tested Melons

parameter standard (n = 10) grafted (n = 10) hybrid (n = 10)

pH 5.61( 0.04 5.91( 0.17 5.49( 0.05

�Brix 9.60( 0.14 8.30 ( 0.42 6.9( 1.27a

total seed (g/kg) 187( 12.72 157.93( 12.17a 170.09( 15.12

aValues are significantly different from those of standard (p < 0.05).

Table 2. Antioxidant Capacity, Ascorbic Acid and Total Polyphenol Contents of the Tested Melons

parameter standard grafted hybrid

FRAP μM Trolox/kg FWa 493.8 ( 57.4 351.3 ( 32.9b 378.8 ( 46.6

ascorbic acid (mg/100 g FW) 22.47 ( 2.57 18.34 ( 2.02b 5.386 ( 1.54b

total polyphenol mg gallic acid/100 g FW melon 115.2 ( 5.10 92.54 ( 4.00b 96.00 ( 4.00b

a FW: fresh weight. b Values are significantly different from those of standard (p < 0.05).
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sugars, i.e., sucrose, glucose and fructose, determines the sweet-
ness and marketing value of the fruits. Changes of sugar com-

positions during fruit development are related to changes of acti-
vity of sugar metabolizing enzymes (2). Sugar types and amounts

were compared with a CE analysis. Electrophoregrams of the
melon juices obtained from cultivars are given in Figure 2. The

quantities of sugars calculated from electrophoregrams are given
in Table 4. As seen from Table 4, carbohydrate types differ

considerably between cultivars. As the main sugars are mannitol,

sucrose, glucose, and fructose for standard type, mannitol was
not detected in grafted melon and sucrose was not detected in

hybrid melon. Fructose/glucose ratio (F/G) is a specific indicator
for the type of fruit juices. F/G ratio increased (1.62) considerably

(more than 3 times) in grafted melon compared with F/G ratios
for standard (0.53) and hybrid (0.64) species. This decrease may

be the result of high lactic acid production in hybrid melon with

sugar utilization by lactic acid bacteria (20).

CE Analysis of Organic Acids. The main organic acid detected
was citric acid for the standard type melon. Smaller amounts of

succinic acid and lactic acid were also detected. However, while

succinic and lactic acid were still detected, citric acid was not

detected in grafted melon. For hybrid type melon, the only acid

type was lactic acid with comparatively high amounts. The electro-

phoregrams of the juices are given in Figure 3, and quantitative

amounts of the organic acids are given in Table 4. The predo-

minance of the succinic acid over citric acid was reported for

melons by Obando-Ulloa et al. (18). However, in this study, citric

acid was found dominant for standard type melon.

Sensory Evaluation. Standard melon cultivar took the highest
grades in terms of aroma, taste, and texture. According to statistical

Figure 1. A high-performance liquid chromatography-UV-vis detection procedure for separating (A) standard phenolic compounds; (B) standard melon;
(C) grafted melon; and (D) hybrid melon. All peaks were identified by comparison of retention time and UV spectra with commercial standards. Zorbax Eclipse
XDB-C18 column (4.6 � 150 mm, 5 μm), gradient eluent acetic acid/acetonitrile/water, flow rate 1.2 mL/min. Peak identification: (1) gallic acid,
(2) protocatechuic acid, (3) p-OH benzoic acid, (4) catechin, (5) chlorogenic acid, (6) vanillic acid, (7) caffeic acid, (8) syringic acid, (9) epicatechin,
(10) p-coumaric acid, (11) ferulic acid, (12) benzoic acid, (13) rutin, (14) o-coumaric acid, (15) cis,trans-abscisic acid, (16) trans-cinnamic acid,
(17) quercetin, and (18) propylparaben.
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analysis ( p < 0.05), the differences in taste were found significant
among melon cultivars (Table 5).

Although all three types of melon were cultivated in the same
environmental conditions, the results of chemical studies on these
cultivars show a considerable amount of differences in their
chemical characteristics. Between the melon species investigated,
the standard type had the highest sweet taste, due to its highest
total sugar content.However, the fructose/glucose ratio increased
approximately three times in grafted melon compared to the F/G
ratio of standard melon. Fructose is recommended for diabetics
due to low glycemic index compared to that of glucose. On the
other hand, mannitol, which exists in standard and hybrid
species, completely disappeared in the grafted type. This sugar
alcohol is responsible for diuretic or laxative properties of melon
fruit. Considerable variations in sugars between different melon
cultivars have been reported before (18,21). Moreover, our results
reveal that total phenolic contents and individual phenolic acid and
small organic acid variability show differences between cultivars
grown in adjacent fields. Thus, the results of this study show that

nutritional value of melons can be changed by applying hybridiza-
tion, grafting, or standard (open pollinated) production methods.

If we interpret the three cultivars studied in this work from the
point of view of consumer preference, the first choice would be
based on the sweetness of the melon. As can be seen from our
results, the total sugar content of the standard type is consider-
ably higher than that of the two other types. An important
indicator for sweetness, the total solid amount (Brix), is signifi-
cantly higher in the standard and grafted types as compared with
the hybrid type. Moreover, in recent years, the antioxidant
contents of the fruits have gained importance from the point of
view of consumer health. In this respect, the ascorbic acid and
total phenolic amount of the standard type is significantly higher
than that of the two other types. Furthermore, the highest
phenolic acid variability and content were detected in standard
melon. Citric acid, which adds a sour taste to fruits, occurs in

Table 3. Phenolic Constituents of the Melon Types of Determined by Reverse
Phase High-Performance Liquid Chromatography (mg Phenolic Compound/
100 g)

compound standard grafted hybrid

Phenolic Acids

gallic acid 1.74 2.23 1.34

protocatechuic acid NDa ND ND

p-hydroxybenzoic acid 0.72 ND ND

chlorogenic acid 0.90 2.29 1.60

vanillic acid 7.24 6.36 7.83

syringic acid 0.52 ND ND

caffeic acid 2.04 1.37 1.47

p-coumaric acid 3.24 4.16 3.07

ferulic acid 3.69 3.72 2.91

benzoic acid 30.06 5.55 9.06

o-coumaric acid 1.22 ND ND

abscisic acid 15.39 11.71 8.35

t-cinnamic acid 2.99 5.72 6.85

Flavanoids

quercetin ND 2.26 ND

catechin ND ND ND

epicatechin 3.71 ND ND

rutin ND 12.73 10.75

aND: not detected.

Figure 2. Electropherogram of 1/10 diluted melon juices; 50 mmol/L
glycylglycine, pH 12.42; voltage 25 kV. Sugars: (1) mannitol, (2) sucrose,
(3) glucose, (4) fructose.

Table 4. Sugar and Organic Acid Contents of the Tested Melons

standard grafted hybrid

Sugars (g/L)

mannitol 16.04 ( 0.37 NDa 15.50 ( 0.01

sucrose 16.53 ( 0.18 9.11 ( 0.15b ND

glucose 20.14 ( 0.83 14.54 ( 0.02b 14.74 ( 0.03b

fructose 10.59 ( 0.40 23.50 ( 0.10b 9.47 ( 0.02

F/G ratio 0.53 1.62 0.64

total sugar 63.30 47.15b 39.71b

Organic Acids (g/L)

citric acid 3.04 ( 0.13 ND ND

succinic acid 0.18 ( 0.01 1.11 ( 0.03b ND

lactic acid 0.66 ( 0.03 0.90 ( 0.03 4.14 ( 0.79b

aNot detected. bValues are significantly different from those of standard ( p < 0.05).

Figure 3. Electropherogram of 1/50 diluted melon juices. Separation
electrolyte 5 mmol/L PDC, 0.1 mmol/L CTAB; pH 5.26; voltage -25 kV.
Organic acids: (1) citric acid, (2) succinic acid, (3) lactic acid.

Table 5. Sensory Evaluation of the Tested Melonsa

parameter standard grafted hybrid

aroma 3.25( 1.06 2.75( 1.03 2.25( 1.38

taste 4.37( 1.18 2.62( 0.74b 2.37( 1.68b

texture 3.62( 0.91 2.75( 0.88 3.00( 1.06

a Values represent the mean of 10 melon fruits ( SD. bValues are significantly
different from those of standard ( p < 0.05).
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important quantity in the standard type, but does not occur in the
grafted and hybrid types. The sourness that citric acid provides
on top of sweetness is probably the reason why test groups gave
the highest taste score to the standard melon, by a considerable
margin, as compared with the grafted and hybrid types. Because
of all the reasons stated above, the standard cultivars will
be those preferred by the consumer from the three cultivars.

ABBREVIATIONS USED

CE, capillary electrophoresis; FRAP, ferric-reducing/antioxidant
power;FW, freshweight;RP-HPLC, reversephasehigh-performance
liquid chromatography; IS, internal standard; CTAB,N-cetyl-N,N,
N-trimethylammonium bromide; Trolox, 6-hydroxy-2,5,7,8-tetra-
methylchroman-2-carboxylic acid); TPTZ, 2,4,6-tripyridyl-s-
triazine; BHT, butylated hydroxytoluene; PDC, 2,6-pyridine-
dicarboxylic acid; PTFE, polytetrafluoroethylene; GAE, gallic
acid equivalents.
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