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ABSTRACT: Polyphenols are important antioxidant constituents of apples and they contribute positively to human
health because they possess an antiradical activity. Fifteen apple varieties were analysed for their total polyphenol content
(TP) by two methods — by Folin-Ciocalteau reagent (FC) and by EBC method with carboxylmethylcellulose/sodium
ethylendiamintetraacetate (CMC/EDTA) and their antiradical activity (ARA) by DPPH method using stable free radi-
cal 1,1-diphenyl-2-picrylhydrazyl (DPPH.). TP and ARA were determined in freshly expressed apple juice and apples
and obtained results were statistically evaluated. The differences between varieties were significant. The correlation
between TP content determined by FC method determining all free aromatic hydroxyls and EBC method determining
mainly ortho-aromatic hydroxyls was found with r = 0.73. The highest differences among analysed varieties were found
for ARA values in both, juice and apples and for TP content determined by FC in apples. High polyphenol content was
found in Jonagold, Jonalord, Melodie and Melrose varieties both, in apples and juices; on the contrary low TP contents
were estimated in Gloster and Rosana varieties. The highest ARA levels were found in Rajka, Bohemia and Melrose

varieties, compared to low ARA levels found in apple fruits of Sampion and Topaz varieties.
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Consumption of fruits or vegetables has been
shown to be effective in the prevention of heart and
cardiovascular diseases and atherosclerosis (STANGL
etal. 2005). These benefits are often attributed to the
high antioxidant content of some plant resources.
Besides size, shape, colour and taste of the fruit, a
new quality parameter is becoming more and more
popular — a bioactivity of the fruit and its health-
promoting effect for the consumer (SCHIRRMACHER,
ScHEMPP 2003). Apples are commonly eaten and
are large contributors of phenolic compounds in
European and North American diets (WOLFE et
al. 2003). Apples are commonly eaten in Middle
Europe during the whole growth period and are large
contributors of secondary plant metabolites in hu-
man diets (SCHMITZ-EIBERGER et al. 2003). Though
the antioxidant activity is caused both, by phenolic
compounds and ascorbic acid, it was demonstrated
by GLisZcZYNSKA-SWIGLO and TYRAKOWSKA
(2003) that Trolox® equivalent antioxidant capa-

city (TEAC) value depends mainly on their polyphe-
nol content. Apples are a major source of flavonoids
in Western diet (LACHMAN et al. 2000a) and they
may help to protect against chronic diseases with
their antioxidant mechanisms (LoTiTO, FREI 2004).
Correlation studies showed that total phenolic
compounds contribute strongest to the TEAC anti-
oxidant value of apple while the contribution of
ascorbic acid seemed to be low. Flavonols, flavanols,
procyanidins, dihydrochalcones, and hydroxycin-
namates were the identified phenolic classes in
peel tissue, and the most abundant compounds are
epicatechin, procyanidin 132, and phloridzin (CHIN-
NICI et al. 2004). The major phenolics in pulps were
procyanidins and hydroxycinnamates and flavonols
in amounts < 20 mg/kg fresh weight (FW). Some
of them serve as substrates to enzymic browning
of apple tissue by the effect of polyphenol oxidases
(LACHMAN et al. 2000b). The antioxidant activi-
ties comprised contributions from polyphenols,
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phenolic acids, and flavonoids and correlated well
with polyphenols and flavonoids (0.9207) (LEON-
Towicz et al. 2003). Also LEE et al. (2003) confirm
that flavonoids such as quercetin, epicatechin, and
procyanidin B-2 rather than vitamin C contribu-
te significantly to the total antioxidant activity of
apples. A highly linear relationship (R? > 0.97)
was attained between concentrations and total
antioxidant capacity of phenolics and vitamin C.
Among individual compounds the estimated con-
tribution of major phenolics and vitamin C to the
total antioxidant capacity of 100 g of fresh apples
expressed in vitamin C equivalent antioxidant capac-
ity (VCEAC) was: quercetin (40.39) > epicatechin
(23.10) > procyanidin B-2 (22.07) > vitamin C (12.80)
> phloretin (9.11) > chlorogenic acid (8.75). In ap-
ples five major polyphenolic groups with the total of
sixteen individual compounds were found, among
which the dihydroxycinnamic acid esters, phloretin
glycosides, and flavan-3-ols were found in both flesh
and peel, whereas quercetin glycosides were almost
exclusively found in the peel (Tsao et al. 2003). In
both apple peel and flesh, the predominant group
of polyphenolics was the procyanidins, followed by
quercetin glycosides in the peel and hydroxycin-
namic acid esters in the flesh. Compared to the pulp
of the apples, skin-extracts show a higher antioxidant
potential (SCHIRRMACHER, SCHEMPP 2003). WOLFE
et al. (2003) confirmed that within each variety, the

total phenolic and flavonoid contents were signifi-
cantly the highest in the peels, followed by the flesh.
As CHINNICI et al. (2004) discovered, among the
single classes of compounds, procyanidins (in peels
and pulps) and flavonols (in peels) statistically cor-
related to the total antioxidant capacity.

Content of polyphenolic antioxidants is affected
by many factors, mainly by apple variety (DAVEY,
KeEULEMANS 2004; WOLFE et al. 2003; SCHMITZ-
EIBERGER et al. 2003), fruit development (KoNDO et
al. 2002), conditions during long-term storage (LEJA
et al. 2003), superficial scald development in apple
fruit (FERNANDEZ-TRUJILLO et al. 2003), and solar
radiation (CoLAVITA et al. 2004). The aim of this
study was to compare the content of total phenolics
and antioxidant activity of fifteen apple varieties.

MATERIAL AND METHODS

Plant material and its preparation: Fruits from
15 apple varieties (Table 1) were obtained from apple
trees growing on Experimental Station of Czech Uni-
versity of Agriculture in Prague in Troja, on Research
and Breeding Institute of Pomology in Holovousy
and on Research Institute of Plant Production in
Prague-Ruzyné from the harvest in 2004. The ap-
ples were harvested in proper harvest maturity of
the given variety and analysed in consumer maturity
50 to 60 days after the harvest. One portion of fresh

Table 1. Total antiradical activity ARA (%) and polyphenol content TP in apple juice (mg/1) and apples (mg/kg FW) of 15 apple

varieties (average + STD)

Varieties TP-EBC

Sample* of apples TP-EC apples apples ARA apples TP-FC juice TP-EBCjuice ~ ARA juice
(1) Bohemia 939.11 £ 12.69 168 + 5.22 13.71 £ 0.77 419.89 + 35.19 90 + 13.92 7.49 +0.38
(2) Gloster 805.92 £+ 0.00 134 £2.32 10.17 £ 1.28 360.91 £ 8.87 90 + 32.47 5.83 £0.99
(3) Goldstar 995.69 + 6.03 113 £ 8.12 9.03 +0.75 352.06 + 84.83 78 +4.06 7.49 = 0.54
(4) Jonagold  1,216.43 +12.64 148 + 0.00 9.53 £ 0.83 423.76 + 24.86 107 £ 51.03 9.66 + 0.74
(5) Jonalord 939.06 + 8.03 116 £ 1.16 13.80 £ 1.34 518.05 £ 24.89 151 £ 8.70 9.71 £ 1.19
(6) Melodie 1,116.62 + 11.31 185 +£5.80 7.50 £ 1.03 697.41 +12.71 149 + 10.44 7.97 £ 0.76
(7) Melrose 1,343.06 £ 1691 203 + 21.10 13.69 * 1.64 336.47 £ 51.37 98 £19.71 6.70 £ 1.91
(8) Otava 895.37 £29.41 128 +1.16 12.59 £ 2.01 367.22 £ 100.71 104 £ 4.06 4.32 +1.20
9) Rajka 986.33 £ 36.69 155+ 2.90 17.52 £ 1.94 355.32 £ 50.33 90 £ 0.58 7.84 + 0.85
(10)  Rosana 760.03 £ 33.84 103 + 0.58 12.48 £ 1.09 434.09 + 30.10 90 +22.03 2.74 +1.03
(11)  Rubin 1,059.37 + 0.55 159 £2.32 8.09 £ 2.41 372.90 = 37.31 95 + 15.08 713 +1.11
(12)  Rubinola 904.42 +23.01 118 +5.80 13.29 £ 1.36 418.69 +110.26 136 + 3.47 8.40 +1.76
(13)  Selena 1,134.15 £ 29.52 161 £2.32 11.83 £ 0.57 331.11 = 85.50 85 +16.82 13.50 £ 1.32
(14) Sampion 1,290.52 + 5.43 161 +1.16 7.16 + 1.88 407.27 + 29.64 94 + 3.48 11.53 +0.53
(15)  Topaz 1,055.23 + 9.86 162 + 6.96 7.04 + 0.54 393.47 + 85.09 105 + 8.12 5.87 £1.93

Average 1,029.42 + 1573 148 £ 4.46 11.16 £ 1.30 412.57 + 51.44 104 £ 14.26 7.75 £ 1.10

*Five apple fruits of each variety were sampled for the analyses
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apples (five apple fruits of each variety) was liquidised
and apple juice obtained by pressing through gauze
was percolated with N, for 5 min and left stand in the
20 ml test tubes sealed with paraffin in the refrigera-
tor in the dark for ca. 1 hour before analysis. Other
portion of fresh samples (obtained from five apple
fruits of each variety) was after liquidising extracted
with 80% water ethanol in darkness and left at
laboratory temperature for seven days. The weight
of samples represented 10 g. Obtained extracts were
converted into 100 ml volumetric flask and adjusted
with 80% water ethanolic solution to the mark. 0.5 ml
aliquots were pipetted for the determination.

Determination of total phenolics (TP) by Folin-
Ciocalteau (FC) method: For the determination of
total polyphenols the adjusted method (LACHMAN
et al. 2000c) with Folin-Ciocalteau reagent was used.
Sample (0.5 ml) was pipetted into 50 ml volumetric
flask and diluted with distilled water. Then 2.5 ml of
Folin-Ciocalteau reagent was added and after agita-
tion 7.5 ml of 20% sodium carbonate solution was
added. After 2 hours standing at laboratory tem-
perature absorbance of samples was measured on the
spectrophotometer Helios y (Spectronic Unicam,
GB) at wavelength A = 765 nm against blank. Results
were expressed as gallic acid equivalents (in mg/kg
fresh matter — FM in the case of fresh material and
mg/l in the case of apple juice, gallic acid Merck, D).
Average results were obtained from three parallel
determinations.

Determination of total phenolics (TP) by EBC
method by BASAROVA et al. (1993): Into 25 ml
volumetric flask to 10 ml of apple sample, 8 ml of car-
boxylmethylcellulose/sodium ethylendiamintetra-
acetate (CMC/EDTA) and 0.5 ml ammonium ferric
citrate solutions were added. After thorough agita-
tion 0.5 ml dilute ammonia solution was added and
after agitation the flasks were adjusted with distilled

EBT = - 0.3876 + 0.307x — 6.2083E — 5x>
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water till the mark. After 10 minutes standing at
laboratory temperature absorbance of samples
was measured on the spectrophotometer Helios y
(Spectronic Unicam, GB) at wavelength A = 600 nm
against blank. Blank: Into 25 ml volumetric flask to
10 ml of apple sample 8 ml of CMC/EDTA and 0.5 ml
diluted ammonia solutions were added and then
the volume was adjusted with water to the mark.
CMC/EDTA solution: 10 g CMC and 2 g EDTA was
diluted in water (ca. 1.5 hrs) in a 1,000 ml volumetric
flask and filtered. CMC with low viscosity (Merck,
Germany) was used. Ammonium ferric citrate solu-
tion: 3.5 g ammonium ferric citrate (green powder)
was diluted in water in 100 ml volumetric flask.
Ammonia solution: 1 part of concentrated ammonia
solution was diluted in 2 parts of distilled water. TP
was calculated as TP = A/ x 820, where TP are total
phenolics (mg/l) and A, is measured absorbance.
Average results were obtained from three parallel
determinations.

Determination of antiradical activity (ARA) by
DPPH- method: ARA was measured after the reac-
tion with free stable radical 1,1-diphenyl-2-picryl-
hydrazyl (DPPH:) according to MOLYNEUX (2004).
Fresh solution of DPPH in the concentration of 25 mg
DPPH in 1 1 of methanol should be prepared before
the determination. 3 ml of violet DPPH solution is pi-
petted into plastic cuvettes of 10 mm length and ab-
sorbance is measured (f) at wavelength A = 515 nm
on the spectrophotometer Helios y (Spectronic Uni-
cam, GB). Then 5 pl of sample is added and after stir
with the hand stirrer in cuvettes the reaction mixture
is left to stand for 5 min. The absorbance is measured
again (¢,) and ARA is calculated from the decrease of
absorbance in % according to relation: % of inactiva-
tion = 100 - [(A /A, ) x 100]. Average results were
obtained from seven parallel determinations and
expressed as % of inactivation. It is also possible to

L]
® o FC:EBT: r=0.7264; p = 0.000006; y = 57.4846 + 0.183x
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Fig. 1. Regression between TP
content determined by EBT and
FC in apples

97



of ascorbic acid (Sigma).

make the calibration curve
R? for ascorbic acid is 0.9991.

Statistical evaluation: The
results [three parallel determi-
nations from three (TP/EBC)

and seven parallel determina-

tions (ARA)] were statistical-

ly evaluated with Statistica 7.0
programme by the analysis of
variance with multiple group-

ing. More detailed evaluation
was performed by Scheffé test at

a =0.05.

RESULTS AND DISCUSSION

Summary results are given in
Table 1. Total polyphenol content

determined with Folin-Ciocalteau

assay ranged from 760 mg/kg
FW in cv. Rosana to 1,343 mg/kg

FW in cv. Melrose. It corresponds
to values obtained by VRHOVSEK

et al. (2004), who estimated total
polyphenols expressed as (+/-)
catechin in eight apple varie-
ties in range 662 to 2,119 mg/kg

and the results of THIELEN et
al. (2004), where mash concen-

FW depending on the variety

tent of total phenols in apple juice
was lesser ranging from 331 mg/l

trations ranged from 170 up to
1,004 mg/kg fresh weight. Con-

in Selena variety up to 697 mg/lin

Melodie variety. LICHTENHALER
and MARX (2005) evaluated total

oxidant scavenging capacity of
apple juices in comparison with

common European fruit and veg-

etable juices as average for hy-
droxyl radicals and apple, tomato,
carrot, and sauerkraut juices were
classified into the group with
even lower antioxidant capaci-
ties against peroxyl radicals and

peroxynitrite. THIELEN et al.

(2004) also confirmed a huge
variation of polyphenol amounts

(89-437 mg/l) and KAHLE et al.
(2005) estimated 154—178 mg/l

“«
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(15)
5.8695
0.955101
1.000000
0.955868
0.003540*
0.002732*
0.701667
0.999980
0.968877
0.798017
0.059879
0.996456
0.346601

(14)
11.534
0.000959*
0.000000*
0.000943*
0.855771
0.882538
0.010402*
0.000010*
0.000000*
0.005624*
0.000000*
0.000128*
0.060007
0.806902

(13)
13.491
0.000000*
0.000000*
0.000000*
0.002873*
0.003719*
0.000000*
0.000000*
0.000000*
0.000000*

(12)
8.4024
0.999923
0.318772
0.999919
0.996433
0.994432
1.000000
0.929444
0.000767*
1.000000
0.000000*
0.995749

(11)
7.1255
1.000000
0.995110
1.000000
0.346053
0.307484
0.999971
1.000000
0.171319
0.999997

(10)
2.7376
0.000017*
0.068508
0.000017*
0.000000*
0.000000*
0.000001*
0.001519*
0.964350
0.000002*

)

7.8403
1.000000
0.772638
1.000000
0.884233
0.857698
1.000000
0.998761
0.012189*

4.3152
0.051435
0.975215
0.052045
0.000000*
0.000000*
0.006646*
0.470028
0.012189*
0.964350
0.171319

7
6.6951
0.999988
0.999963
0.999989
0.106858
0.089825
0.995701
0.470028
0.998761

(6)
7.9732
1.000000
0.671839
1.000000
0.936470
0.918428
0.995701
0.006646*
1.000000

(5)
9.7114
0.603919
0.002264*
0.601237
1.000000
0.918428
0.089825
0.000000*
0.857698

(4)
9.6591
0.647751
0.002943*
0.645135
1.000000
0.936470
0.106858
0.000000*
0.884233

®3)
7.4853
1.000000
0.946148
0.645135
0.601237
1.000000
0.999989
0.052045
1.000000

5.8321
0.945259
0.946148
0.002943*
0.002264*
0.671839
0.999963
0.975215
0.772638
0.068508
0.995110
0.318772

1)
7.4884
0.945259
1.000000
0.647751
0.603919
1.000000
0.999988
0.051435
1.000000

Sam-

ple
1
(2)
(3)
(4
(5)
(6)
7)
8)
©)
(10)
(11)

Table 3. Scheffé variance analysis between varieties for ARA in apple juice
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0.000144* 0.000000*

0.000002*
0.999997
1.000000

0.001519*
1.000000
0.929444

0.000001*
0.999971
1.000000

0.000000*
0.307484
0.994432

0.000000*
0.346053
0.996433

0.000017*
1.000000
0.999919

0.000017*
1.000000
0.999923

0.000000*

0.000144*

0.000002*

0.995749

0.000000*
0.000000*
0.000000*
0.059879

0.000767*
0.000000*
0.000000*
0.968877

(12)
(13)
(14)
(15)

0.000000*
0.000000*

0.000002*
0.060007
0.346601

0.000000* 0.000000*

0.000000*

0.000000*
0.010402*
0.701667

0.000000*  0.002873* 0.003719*
0.855771  0.882538

0.000000*

0.000000*

0.806902

0.000128*
0.996456

0.005624*
0.798017

0.000010*
0.999980

0.000943*
0.955868

0.000000*

1.000000

0.000959*
0.955101

0.000000*

0.000000*

0.002732*

0.003540*

rieties 261-970 mg/l were determined. High
polyphenol content was found in apples and
juices of Jonagold, Jonalord, Melodie and
Melrose varieties. On the contrary low TP
contents was estimated in apple fruits of
Rosana and Gloster varieties, which corre-
sponds to low TP content in juices. The high-
est ARA levels were found in Rajka, Bohemia
and Melrose varieties contrary to low ARA
levels found in Sampion and Topas varieties,
which does not unambiguously correspond
to their low antioxidant antiradical activities
in juices (Table 1).

We agree with the results obtained by
ScHMITZ-EIBERGER et al. (2003) and SCHIRR-
MACHER and SCHEMPP (2003) that the high
content of total polyphenols was demon-
strated in Jonagold and Jonalord varieties
with high antiradical activity in apples
and juices. LEJA et al. (2003) estimated
relatively high total polyphenols in Jonagold
and Sampion varieties, but in their results
Jonagold variety showed total phenols higher
in comparison with Sampion, while the
contents of anthocyanins were comparable.
In their work the increase of the antioxidant
activity during storage correlated with an
increase of the concentration of catechin
and phloridzin and this ascertainment was
also confirmed by NAroLITANO et al. (2004).
Thus the loss of L-ascorbic acid during stor-
age among the early varieties could be bal-
anced by the increase of total polyphenols
(DAVEY, KEULEMANS 2004).

A relatively good correlation between TP
content determined by FC method and EBC
method was found with r = 0.73 (Fig. 1)
despite the fact, that contrariwise to FC
method EBC method determines only free
ortho-dihydroxy groups (BASAROVA et al.
1993). The highest differences among ana-
lysed varieties were found for ARA values
in both, juice and apples and for TP content
determined by FC in apples (Tables 2 to
4). The differences between varieties were
significant. Like ARNoOUS et al. (2001) in
red wines, we found only a non-significant
link between the antiradical activity and the
total phenolics suggesting that flavanols,
esp. proanthocyanidins could be the class of
polyphenols that account for hydroxyl free
radical scavenging efficacy at a great deal
(VANZzANTI et al. 2005). This could be caused
by different amounts of individual phenolics
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Table 4. Scheffé variance analysis between varieties for TP FC in apples

100

(15)
527.62

(14)
645.26

(13)
567.08

(12)
452.21

(11)

529.68

(10)
380.01

)
493.17

8)

447.69

™)

671.53

(5

469.53

4

608.21

®3)

497.85

2)

1
400.76

469.56

Sam-

558.31

ple**

0.999633  0.012174* 1.000000  0.263254  0.000235* 0.999982  0.999954  0.252650  0.793189  0.999999  0.162723  0.001141* 0.827948

0.625163

(V)
2

0.000172*  0.625677  0.003584* 0.000006* 0.956536  0.216744  0.999999  0.022966* 0.916919  0.002053* 0.000023*  0.026272*
0.929915

0.166874

0.625163

0.998691  0.964792  0.616120  0.006887*  0.999358
0.392360
0.827546

0.046979*

1.000000

0.787302  0.001293*
0.932326

0.999629

0.075219

0.166874

0.999633

®3)

0.002962* 0.056063  0.000054* 0.430224  0.003956* 0.984891  0.994122

0.012154* 0.734707

0.075219

0.000172*
0.625677

0.012174*

4
(5

(6)

0.000235* 0.999982  0.999953  0.252982  0.792752  0.999999  0.162489  0.001139*

0.262911

0.012154*

0.999629

1.000000

0.074034  0.699002  0.000972* 0.999582  0.097854  1.000000  0.288873  0.999110

0.062930

0.003584* 0.787302  0.932326  0.262911

0.263254

0.000006* 0.001293* 0.734707  0.000235* 0.062930 0.000068*  0.000968* 0.000002* 0.009892* 0.000088* 0.108122  0.999840  0.008645*
0.074034

0.000235*

@)

0.648103  0.367831  1.000000  0.042518* 0.000305*  0.404415
0.994864  0.985466  0.520356

0.063207

0.000068* 0.965706

0.929915  0.002962*  0.999982
0.056063

0.956536

0.999982

)

0.997085

0.005088*

0.699002  0.000968*  0.965706

0.999953

0.216744  1.000000

0.999954

)
(10)
(11)

0.555194  0.000570*  0.000008*  0.006805*

0.005951*

0.999999  0.046979* 0.000054* 0.252982  0.000972* 0.000002* 0.648103  0.063207

0.252650

0.993589  0.054229 1.000000

0.056724

0.450189

0998691  0.430224  0.792752  0.999582  0.009892* 0.367831  0.994864  0.005951*
0.999999  0.097854

0.022966*

0.793189

0.490486

0.000398*

0.985466  0.555194  0.450189
0.520356

1.000000

0.000088*

0.003956*

0.964792
0.616120

0.916919

0.999999
0.162723

(12)
(13)
(14)
(15)

0.989514

0.436706

0.993589  0.056724

0.000570*

0.162489  1.000000  0.108122  0.042518*

0.984891

0.002053*

0.047537*

0.000023* 0.006887* 0.994122  0.001139* 0.288873  0.999840  0.000305* 0.005088* 0.000008* 0.054229  0.000398* 0.436706

0.001141*

0.026272* 0999358  0.392360  0.827546  0.999110  0.008645* 0.404415 0.997085  0.006805* 1.000000  0.490486  0.989514  0.047537*

0.827948

constituting apple phenolic complexes
of varieties with different antioxidant
and antiradical efficiency. VANZANI et
al. (2005) estimated that polyphenols
contributed from 47% (Granny Smith)
to 78% (Braeburn), with an average
value of 54% to the total antioxidant
efficiency experimentally measured
in the apple extracts. However, Tsao
et al. (2005) found significant corre-
lations between polyphenol content
and the Trolox equivalent antioxidant
capacity value (TEAC) and GLisz-
CZYNSKA-SWIGLO and TYRAKOWSKA
(2003) between total phenolic content
and the ferric reducing/antioxidant
power. No correlations for vitamin C
indicated that the TEAC value of ap-
ple juices and apples depends mainly
on their polyphenol content (VANZA-
NI et al. 2005). In agreement with the
results obtained by WANG et al. (1996)
who estimated the total antioxidant
activity of twelve fruits and five com-
mercial fruit juices using automated
oxygen radical absorbance capacity
(ORAC) assay and apples classified
as average antioxidant sources among
fruits. Interesting fact was that the
contribution of the fruit pulp fraction
to the total ORAC activity of fruit
was less than 10%. DPPH does react
neither with flavonoids that contain
no OH-groups in B-ring (Yoko-
ZAWA et al. 1998) nor with aromatic
acids containing only one OH-group
(RoGINSKY, Lissi 2005; vON GADOV
et al. 1997). It is interesting that TP
contents in apple juices or apples
determined by EBC are comparable
to those found for beers (BASAROVA
et al. 1993).

Some novel production meth-
ods (VAN DER SLUIS et al. 2004) use
selected apple varieties (Jonagold,
Elstar, Golden Delicious) for the pro-
duction of enriched juice by applying
an alcoholic extraction either on the
pulp or on the pomace with the anti-
oxidant activity 5 times higher than
in conventional apple juice. The high
content of polyphenolic antioxidants
in some varieties, especially in Jona-
gold, Jonalord, Melodie, and Melrose
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and the related antiradical activity indicates that
breeding could enhance the content of these bio-
active components. The fruits with high contents
of phenolic substances may impart health benefits
when consumed and should be regarded as a valu-
able source of antioxidants.
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Obsah polyfenola a antiradikalova aktivita v raznych odridach jablek

ABSTRAKT: Polyfenoly jsou dilezité antioxida¢ni obsahové latky jablek a pozitivné ptispivaji ke zdravi lidi, protoze
vykazuji antiradikélovou aktivitu. Byl stanoven obsah celkovych polyfenola (TP) dvéma metodami — Folin-Ciocalteau-
ovym reagens (FC) a EBC metodou s karboxymethylcelulosou/natrium-ethylendiamintetraacetdtem (CMC/EDTA)
a antiradikdlova aktivita (ARA) za pouziti DPPH- metody pomoci stabilniho volného radikalu 1,1-difenyl-2-pikryl-
hydrazylu u 15 odrud jablek. TP a ARA byly stanoveny v Cerstvych jablkach a ve vylisované jable¢né stave a ziskané
vysledky byly statisticky vyhodnoceny. Byla nalezena korelace mezi obsahem TP stanovenym metodou FC, ktera
stanovuje predevsim v§echny volné aromatické hydroxylové skupiny, a EBC metodou stanovujici zejména orto-aro-
matické hydroxylové skupiny s korela¢nim koeficientem r = 0,73. Nejvétsi rozdily mezi analyzovanymi odridami
byly nalezeny u hodnot ARA v jablkdch i v jable¢né $tavé a u obsahu TP stanoveném FC v jablkdch. Vysoké obsahy
polyfenolt byly nalezeny v jablkach a jable¢né stavé odrtid Jonagold, Jonalord, Melodie a Melrose a naopak nizké
obsahy polyfenolti u odrtid Gloster a Rosana. Nejvys$si antiradikdlovou antioxidac¢ni aktivitu vykazovaly odrtudy Rajka,
Bohemia a Melrose, zatimco nizké hodnoty byly stanoveny u odrid Sampion a Topaz.

Klicova slova: odrtdy jablek; jable¢na $tava; polyfenoly; antiradikalova aktivita
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