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THE ESTIMATION OF BIOACTIVE COMPOUNDS CONTENT IN OR GANIC
AND CONVENTIONAL SWEET CHERRY ( Prunus aviumL.)

Summary

The rules of organic fruit production are a veryictt Only natural fertilizers and plant protectigeroducts are allowed. Fruit
produced by organically way are characterized Wyigher content of biologically active compoundsamparison with conven-
tional one. The consumer prefer sweet cherry fuliies to their pleasant taste and the pro-healtropprties. Sweet cherry fruits
are a very good source of phenolic compounds ird@ir In cherries, especially those with dark colgou can find also the an-
thocyanins valuable for the health. In the expenitrieur varieties of cherries were used: Reginakawdia cv, Hedelfiska cv,
Butnera Red cv. from organic and conventional potidu. In the fruit dry matter content and phena@mpounds were meas-
ured. The obtained results showed that organic sehesry fruits contained significantly more togalgars including glucose and
fructose, total anthocyanins, especially cyanid®B-&-O-rutinozide, as well as two identified flaids: luteolin and quercetin.
Conventional sweet cherry fruits were characterizgdsignificantly higher amount of dry matter, angaacids including citric
and malic acids, and quercetin-3-O-glucoside, kdengpcontent. Sweet cherry fruits are a very gda@rsification of our diet,
it's a good idea to consume, especially those émganic farming.
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OZNACZENIE ZAWARTO SCI ZWI AZKOW BIOLOGICZNIE CZYNNYCH W OWOCACH
CZERESNI EKOLOGICZNYCH | KONWENCJONALNYCH ( Prunus aviumL.)

Streszczenie

W ekologicznym sadownictwie wymagap®ardzo restrykcyjne metody. Tylko naturalne nawgrydki ochrony rglin sq
dozwolone. Owoce wyprodukowane metodami ekologiiztharakteryzyj sie wy:sz; zawartacig zwigzkéw biologicznie
czynnych w poréwnaniu z owocami konwencjonalnymod® czeréni s¢ cenione przez konsumentow ze wdgina przy-
jemny smak oraz warfoi pro-zdrowotne. &bardzo dobryndrodiem zwizkdw polifenolowych w naszej diecie. W owocach
czergni, szczegOllnie tych o ciemnym zabarwienidmaanalé¢ tez cenne dla zdrowia antocyjany. Wwliadczeniu gyto
cztery odmiany czefi: Regina cv, Kordia cv, Hedelika cv, Blitnera Red cv. z produkcji ekologiczkepiwencjonalnej.

W owocach zmierzono zawaftesuchej masy oraz zyakéw polifenolowych. Otrzymane wyniki wskazig czerénie eko-
logiczne charakteryzowalyesistotnie weksz; zawartgcig cukrow ogotem w tym glukozy i fruktozy, antocyyargdtem,
szczegOlnie rutynozydu-3,5-di-O-cyjanidyny, jakzieentyfikowanych flawonoidéw: luteoliny i kwegast. Owoce czere-
sni konwencjonalnych charakteryzowaty $$totnie wysza zawartéciq suchej masy, kwaséw organicznych, szczegélnie
kwasu cytrynowego i jabtkowego, alé tgikozydu-3-O-kwercetyny i kempferolu. Owoce czeees; bardzo dobrym uroz-
maiceniem naszej diety, dlatego wartozpee’, szczegdlne te z upraw ekologicznych.

Stowa kluczoweekologiczne czeseie, konwencjonalne czarege, polifenole, sucha masa, waftodywcza, witamina C

1. Introduction pare bioactive compounds content in selected sereaty

) _ o fruits from organic and conventional production.
Organic fruit production is based only on the wude

natural agricultural methods. In organic orchardly green
manure, plant composts and natural fertilizers risnal
(manure) are allowed. For the plant protection ardyural
methods as: pheromone traps, yellow and stick aabsell
as predators are mainly used [7]. Maintenance @i bio-
diversity is a priority in environmental managemé¢si-
monides, 2010). One of the most important issués &y
attention to proper selection of cultivars for arigaproduc-
tion [7]. The modern consumer of fruits is the parsnore
and more informed. He looks for the fruits of higblogi-
cal value. Organic fruits contains a higher levidhioactive

2. Material and methods

For experiment purpose four sweet cherry cultivage
been used: Regina cv, Kordia cv, Hedslia cv, Bitnera Red
cv. Sweet cherry fruit were collected in June df%2m the full
maturity in the bulk quantity of 2 kg of each véyiand com-
binations in the organic orchard of Horticulturestitute in
Skierniewice located in Nowy Dwér and the conveamaloor-
chard located in Ebrowice. In the fruit the content of dry mat-
ter (by scale method), sugars, organic acids, pelypl with
separation of individual flavonoids, anthocyanind ahenolic

compounds [3], and give more guarantee for highd fooacids and vitamin C (by HPLC method) have been uneds

safety for example in absence of pesticides resid@g
Fruits cherries are a source of valuable bioactioen-
pounds from a group of polyphenols (flavonoids antho-
cyanins. The aim of the presented experiment waho-
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The results were statistically elaborated using t-pos
Tukey's test (p=0.05). Experimental factors wenadpction
system (organic vs. conventional) and cultivar: iR@gcv,
Kordia cv, Hedelfiska cv, Bitnera Red cv.
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Fig. 1. The content of sugars in examined culticdrsweet cherry fruits from organic and convengioproduction: p-value (cultivation
method): glucose <0.0001, fructose 0.0001, suddd¥23; p-value (cultivars): glucose 0.001, fructose, sucrose <0.0001

Rys. 1. Zawart@' cukrow w owocach badanych odmian czerekologicznych: p-value (metoda uprawy): gluko£a0001, fruktoza
0.0001, sacharoza 0.023; p-value (odmiany): glukeg®1, fruktoza n.s., sacharoza <0.0001
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Fig. 2. The content of organic acids in examineltivars of sweet cherry fruits from organic and eentional production: p-value (culti-
vation method): citric acid <0.0001, malic acid @@0; p-value (cultivars): citric acid 0.082, madicid <0.0001

Rys. 2. Zawart& kwasow organicznych w owocach badanych odmian g@ereiprawy ekologicznej i konwencjonalnej:p-valuetrda
uprawy): kwas cytrynowy <0.0001, kwas jabtkowy <0.00@{alue (odmiany): kwas cytrynowy 0.082, kwas jabtke@p001
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Fig. 3. The content of vitamin C in examined cultévaf sweet cherry fruits from organic and convemai production. p-value (cultiva-
tion method): DHA acid n.s., L-ASC acid n.s.; p-wleultivars): DHA acid <0.0001, L-ASC acid 0.030.

Rys. 3. Zawart&z witaminy C w owocach wybranych odmian czere produkcji ekologicznej i konwencjonalnej. pwaal(metoda
uprawy): kwas DHA n.s., kwas L-ASC n.s.; p-value (odpmigkwas DHA <0.0001, kwas L-ASC 0.030
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Fig. 4. The content of phenolic acids in examineltivars of sweet cherry fruits from organic andeentional production. p-value (cul-
tivation method): chlorogenic acid n.s., p-coumacd n.s.; p-value (cultivars): chlorogenic aci@@1, p-coumaric acid <0.0001

Rys. 4. Zawart@ kwasow polifenolowych w owocach badanych odmian gzeraiprawy ekologicznej i konwencjonalnej. p-valme-
toda uprawy): kwas chlorogenowy n.s., kwas p-kumarynoegy p-value (odmiana): kwas chlorogenowy 0.0001,skpskumarynowy
<0.0001
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Fig. 5. The content of flavonoids in examined salts of sweet cherry fruits from organic and corieral production. p-value (cultiva-
tion method): quercetin-3-O-glucoside<0.0001, mgtirc n.s. luteolin 0.0069, quercetin 0.028, kaemgdf®.0064; p-value (cultivars):
quercetin-3-O-glucoside<0.0001, myrycetin <0.000te0lin<0.0001, quercetin0.0126, kaempferol 0.014

Rys. 5. Zawart@ zwigzkéw flawonoidowych w owocach badanych odmian ézereuprawy ekologicznej i konwencjonalnej p-value
(metoda uprawy): glikozyd-3-O-kwercetyny<0.0001, rogtyna n.s.; luteolina 0.0069, kwercetyna 0.028,dernl 0.0064; p-value
(odmiana): glikozyd-3-O-kwercetyny<0.0001, myrycaty0.0001, luteolina <0.0001, kwercetyna 0.0126, j&=rol 0.014
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Fig. 6. The content of anthocyanins in examinedivars of sweet cherry fruits from organic and cemtional production. p-value (culti-
vation method): cyanidin-3,5-di-O-rutinoside 0.004@anidin-3,5-di-O-glucoside n.s.; p-value (cutis): cyanidin-3,5-di-O-rutinoside,
0.0001, cyanidin-3,5-di-O-glucoside <0.0001 0.0001
Rys. 6. Zawart@ antocyjandw w owocach badanych odmian czere uprawy ekologicznej i konwencjonalnej. p-valmetpda upra-
wy): rutynozyd-3,5-di-O-cyjanidyny 0.0046, gliko8-di-O-cyjanidyny n.s.; p-value (odmiana): rutgyd-3,5-di-O-cyjanidyny
,0.0001, glikozyd-3,5-di-O-cyjanidyny <0.0001
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4. Disscusion

Fruits of sweet cherry are appreciated by consufeithe
good taste and their many nutritional pro-healthgperties. In

Similar effect was presented by Jakobek et al.vi#hp showed
that the sweet cherry fruits contain from 0.78 m@/g0FW to
3.96 mg/100 g FW quercetin derivatives. Sweet cheuiti-

vars with dark fruits are a very rich in anthocyaniim pre-

presented paper we have shown that examined sweey chegented experiment we were able make quality and ifyant

cultivars contained different amount of dry matt€ordia cv.
contains 16.11 ¢g/100 g FW and Regina cv 18.23 ggLe0V.
It was consistent with results presented by Miyngicif],
who found 14.59 g/100 g FW, of dry matter in fruisrdia
cv. as well as 17.88 g/100 g FW Regina cv. The suieetry
fruits contain only a small amounts of vitamin @.dresented
studies the highest level of vitamin C have beamdbin Bit-
nera Red cv. fruits (9.77 mg/100 g FW). Contranaistudy
conducted by Miynarczyk [6], it was shown that theitf of
this cultivar were characterized by significantlglrér content
of vitamin C, as it was until 25.09 mg/100 g FW.hiis work
Ferretti [2], showed that the content of vitaminrCthie sweet
cherries was in the range of 7-10 mg/100 g FW.

Sweet cherry fruits are one of the best sourceasilyedi-
gested sugars (glucose and fructose) and small @m0t su-
crose. In the presented studies we demonstrate@thatined
fruits of sweet cherry cultivars contained differdatel of
sugars, but only to the extent content of glucd$ese results
are consistent with those presented by Ursnik efi8il.who
presented that the glucose content in sweet chédrtiigs was
from 6.1 g/100 g FW till 12.3 g/100 g FW. In theepented
study sweet cherry fruits contained from 7.5 g/10BW till
8.36 g/100 g FW of fructose. These results areistamg with
those presented by Usenik et al. [8]. The sucroseend in
fruits of cherries was on relatively low level 0.57/9 g/100 g
FW depending on the cultivars. We were able to ifletwo
organic acids (citric and malic) in fruits of swedterries. Or-
ganic sweet cherry fruits were characterized by SBuaritly
lower level of organic acids, and their content waisable and
depended mainly on the cultivar. The obtained teswere
similar to those presented by Usenik et al. [8]. Sveberry
fruits are a very good source of phenolic compouindsur
diet. In presented experiment it was found thatcbetent of
polyphenols in fruits mainly depend on the examioeltivars
(Table 1). The contents of total polyphenols (idahg pheno-
lic acids, flavonoids and anthocyanins) were conegfris the
range 128-201 mg/100 g FW. The studies presentellitipy
narczyk [6] showed that total polyphenol contentthe old
sweet cherry cultivars was 53,75 mg/100 g FW, aniiéemew
sweet cherry cultivars it was much more: 115.61 nm@/g0
FW. According to Kim et al. [5] Regina cv. contain#@4.3
mg/100 g FW of total polyphenols including 40.7 @ g
FW of anthocyanins. In studies presented by Miynged6]
Regina cv. contained 78.59 mg/100 g FW of totayploénols
where it was 62.28 mg/100 g FW of anthocyanins. Beee
al. [2] showed that Regina cv. contained 104 mg/d BBV of
total polyphenols, including 41 mg/100 g FW of ayanins.
In the presented studies we showed that sweet chraity-e-

delfinska cv. contained much more total polyphenols (20

mg/100 g FW) including 54 mg/100 g FW of anthocyaniln
Ferretti et al. [2] studies the fruits of this ¢udtr contained 96
mg/100 g FW of total polyphenols including 40 mdi1® FW
of anthocyanins. In presented experiment sweet yhediti-
vars differred between themselves in terms of thetesd of
chlorogenic acid and p-coumaric acids in fruitgg(F). Simi-
larly it was presented by Jakobek et al. [4]. In shedy pre-
sented by Chaoranalikit et al. [1] an average levejuercetin
derivatives in sweet cherry fruits was in the rangEs111.2
mg/100 g. FW. The presented results are consistightthis
report. In fruits of organic cherries we found 3rh§/100 g
FW quercetin derivatives, but in conventional fuit was
more (5.19 mg/100 g FW) of quercetin derivativegy (/).
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analysis of two anthocyanins in cherry fruits: cym3.5-di-
O-rutinozide and cyanidin-3.5-di-O-glucoside (Fig 6). his
work Kim et al. [5] report that the content of cydiniin sweet
cherry fruits was dependent on the cultivar anddroolor and
it was in range from 29.08 mg/100 g FW till 86.08/i@y g
FW, while in the work presented by Usenik [8] the eontof
cyanidin was from 96.9 mg/100 g FW to 98.9 mg/1d0/g of
cyanidin.

5. Conclusions

1. Organic sweet cherry fruits contained significantlpren
total sugars including glucose and fructose, tatdhocyanins,
especially cyanidin-3.5-di-O-rutinozide, as well a® tidenti-

fied flavonoids: luteolin and quercetin.

2. Conventional sweet cherry fruits were characterizgd b
significantly higher amount of dry matter, orgaads includ-
ing citric and malic acids, and quercetin-3-O-glides
kaempferol content.

3. Among the analyzed sweet cherry cultivars a spattiahtion
should be paid to the Hedébka cv. and Biitnera Red cv. The
fruits of those cultivars were characterized byhhigitritional

value and the highest level of bioactive compowmfgents.

4. At the base of the obtained results and significifférences
between sweet cherry cultivars it have to be shiarcherries are
a very good source of biologically active compoun@sganic

sweet cherry fruits contain significantly more abdztive poly-

phenol group of selected components and therdfiene dre rec-
ommended as pro-healthy and seasonal fruits.
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