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THE EVALUATION OF THE CONTENT OF BIOLOGICALLY ACTIV  E COMPOUNDS

IN THE OLD AND THE NEW PLUM CULTIVARS
Summary

The fruits of the old cultivars are valuable becawd the taste and their culinary usefulness. Tidecualtivars of plants in-
crease biodiversity in organic farms. Plum fruite aharacterized by high healthy potential becatisy are rich in nu-
merous biologically active compounds (polyphengdpecially phenolic acids, flavonoids and anthosyaas well as vita-
min C. In the presented work the plums of the altvars contained more vitamin C, phenolic aciageldlavonols in com-
parison with new varieties of fruits. In the modéterature research on the comparison of the pealthy value of the new
and the old plum cultivars is lacking. The expentn@as carried out in 2017 using four varietiestioé old and the new
plums: Cacdska Rana, Opal, Ruth Gerstheterediérka Wczesna (a gro up of the old cultivars) &ngga, Kalipso, Kat-
inka, Silvia (a group of the new cultivarg)he content of dry matter (by scale method), vita@ias well as polyphenols
(by HPLC method) were determined in fruits. Theaimt®d results were subject to statistical elabaratusing Duncan's
post-hoc testd = 0.05). The obtained results indicate that plumishe old varieties contained slightly more vitard, to-
tal phenolic acids (including caffeic, ferulic, pumaric and chlorogenic acids) and flavonols conggato plums of the
new cultivars. The Caegaka Rana cv. fruits were characterized by the réghentent of identified and measured biologi-
cally active compounds in comparison with the &wit the other tested plum cultivars.
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OCENA ZAWARTO SCI ZWI AZKOW BIOLOGICZNIE CZYNNYCH
W DAWNYCH | NOWYCH ODMIANACH  SLIW

Streszczenie

Owoce dawnych odmiattiw sq cenione ze wzgdllu na walory smakowe oraz ich przydath&ulinarng. Wzbogacaj bio-
réznorodndi¢ w gospodarstwach ekologicznydtiwki charakteryzuj sie wysokim potencjatem zdrowotnym, ponigwa
zasobne w liczne zyaki biologicznie czynne (polifenole, szczegdlniasywenolowe, flawonoidy i antocyjany), jak rovnie
witamirg C. W prezentowanej pracy owoce dawnych odmilianzawieraly wecej witaminy C, kwasow fenolowych oraz
flawonoli w poréwnaniu z owocami odmian nowych. Ajhowszej literaturze brakuje badaotyczcych poréwnania war-
tosci pro-zdrowotnej nowych i dawnych odmian owogbw. Doswiadczenie przeprowadzono w roku 201 2yciem czte-
rech odmiarsliw dawnych i nowych: Caeaska Rana, Opal, Ruth Gersthetereghérka Wczesna (grupa dawnych odmian)
oraz Fryga, Kalipso, Katinka, Silvia (grupa nowych odmjiaW owocach oznaczono zawdétsuchej masy (metgdva-
gowy), witaminy C, jak t& polifenoli (metoda HPLC). Otrzymane wyniki poddamalizie statystycznej z zastosowaniem
testu post-hoc Duncana<0,05). Otrzymane wyniki wskazyge sliwki dawnych odmian zawieraly nieznaczniecej wi-
taminy C, kwasow fenolowych ogoétem (w tym kawowkegolowego, p-kumarynowego i chlorogenowego) dlazonoli

w poréwnaniu zliwkami odmian nowych. Owoce odmiany Gésla Rana charakteryzowalyesiajwysz; zawartacig
zidentyfikowanych i zmierzonych gzgkéw biologicznie czynnych w poréwnaniu z owocamabgtatych badanych odmian
sliw.

Stowa kluczowesliwki, nowe odmiany, dawne odmiany, polifenoleamiina C, antocyjany, flawonoidy

pounds with a strong antioxidant effect [10]. Tloatent of
polyphenolic compounds, especially anthocyaninpedds
on the color of the fruit and the cultivar. Duetke color

1. Introduction

Plums are fruits with high pro-health potential. the

last time they are an object of interest in theitiohal and
dietary field. Plum fruits contained numerous bgitally
active compounds, such as polyphenols, includirgnplc
acids, flavonoids and anthocyanins, as well asmiitaC
[5]. Consumption of fruit, and in particular plunmas a
multidirectional, positive effect on the human bodydiet
full of fruits helps to maintain a slim figure, aatso coun-
teracts the occurrence of many dangerous diseatssed
to as non-infectious chronic diseases and ostesfzof0, 8,
18, 22, 23]. Plums are a very good source of papplic
compounds in our diet. It is a very large groupcofn-
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and shape of plum fruit, we can divide them intoinod
fruits with yellow skin and flesh (plums from thenk-
loda/greenge/ group). Fruits of this type will kehrin fla-
vonoid compounds and xanthophylls and chloroptodis-
ditioning the formation of yellow color. The secogtbup
of plums is characterized by elongated fruits wotlrple
color of the skin and yellow flesh (plums from tlegierka
group). Fruits of this type are rich in anthocyanin the
skin, as well as flavonoids and xanthophylls in theit
flesh. The third group of fruits has round fruitghwyellow

or pink color of the skin and the same flesh (mira-
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belka/mirabelle plum group). The fruits of theseietes
are rich in phenolic acids, flavonoids, anthocyanand
xanthophylls in the skin as well as in the flesH,[27].
Plum fruits also contain pectin and fiber as wellialuable
organic acids. The whole health potential of théséts
makes them a very good source of bioactive compsimd
our diet. Due to the maintenance of high biodigrsi or-
ganic farming, it is recommended to introduce thkand
the local cultivars of fruits as well as animal eac The
main problem in plum cultivation relates to the ceibil-
ity to fungal diseases. In accordance with legajuiee-
ments, organic farming aims to produce fruit withhhnu-
tritional value without using agricultural chemistrTrees
in the orchard are fertilized before planting witle com-
post or manure, and the plant protection consistimlmin
enriching species biodiversity and prevention. Bhganic
orchard uses a much larger spacing of trees, arsd agoo-
technical operations are performed manually. Swiloi-
ganic orchard is covered with graves and herbspirrast
to conventional orchards with herbicide rows [16]. Pro-
tection of trees against pests involves the usaaifiral
enemies, both insects and birds. The breeding aite$m-
proving and organizing, so that insectivorous bindst in
the ecological court. Pheromone traps and yellaekyst
boards are a common protection method [17]. IrcHse of
protection against fungal diseases, varieties Vit sus-
ceptibility to these diseases are selected. Iltheultivars
of plum there are those that have low sensitivatyfungal
diseases [21]. Therefore, we want to find cultividwest will
combine high biological value of fruits and low septibil-
ity to diseases. Many researches indicate thatndardeuits
(apples, pears, peaches, strawberries) are charadtdy a
higher content of dry matter, vitamin C and polypble
compounds, including flavonoids and phenolic a§&l<0,
25]. In the modern literature there are no studiasthe
quality of fruit of various plum cultivars considieg the
origin and classification of cultivars as the oftiadhe new
group, with particular emphasis on the influenc¢hef con-
tent of bioactive compounds in fruits.

2. Materials and Methods

The experiment was carried out in 2017 at the Qicga
Food Division, SGGW. Four cultivars of plums belongto
the old and the new cultivars were used for theegrent.
These were respectively: Caska Rana, Opal, Ruth Ger-

was mixed on vortex and then incubated in an wtriashath
(15 min, 20°C). The sample was then centrifuge®Qa@m,
10 min, 0°C). The supernatant was taken from thettde
(without stirring) and transferred into the HPLGalgi The
following analysis parameters were used: mobilesplzetic
buffer (pH 4.4), Phenomenex Hydro 80-A RP colunBD(R
4.6 mm), analysis time 18 min, detection 255-260; nm
L-ASC and DHA standards to identify Fluka and Sigma
Aldrich with 99% purity. Four replicates were mdde each
analytical combination. Five injections of L-ASCcaBbHA
standards were prepared from standard solutioasdatd
curves for the tested components of vitamin C vebreer-
mined. The chromatogram was read and individual-com
pounds were identified based on the retention toh¢he
standards.

3. Results

The data presented in the Table 1 indicate thbt ion
the case of the total polyphenol content and ftagbnoids
the groups of plum cultivars differed significaniynong
themselves. In the case of total polyphenols (pER),0sig-
nificantly more of these compounds were found & tiew
cultivars, while in the case of total flavonoids(p0145) it
was a group of the old cultivars. The remaininglitatave
indicators examined did not differ significantly tiveen
plum groups.

In the group of the old cultivars, significantlyone
(p<0.001) dry matter was found for Wegierka Wczesna
while in the group of the new cultivars it was ®Biévia cv.
The content of vitamin C was significantly higher
(p<0.0001) in the fruits of Silvia (the new culing) and
Cacaska Rana (the old cultivars). An extremely highakot
polyphenol (p<0.0001) content was found in plumsaf
lipso cv. (Table 1), it was a variety belongingthe group
of the new cultivars, while in the old cultivarsogp it was
Cacaska Rana. Significantly more total phenolic acids
(p<0.0001) were found in the fruit Opal cv. andviailcv.
Significantly more total flavonoids (p<0.0001), luding
anthocyanins (p<0.0001), were found in the fruiKafipso
cv. (the new cultivar) and the Caska Rana cultivar be-
longing to the old cultivars group. Caska Rana was the
cultivar significantly more rich in total flavonglsand
among the new cultivars it was a Fryga.cv.

In the presented studies, the dominant vitaminac-f

stheter, Wgierka Wczesna (a group of the old cultivars) andion in plum fruit is L-ascorbic acid. The secorddtion

Fryga, Kalipso, Katinka, Silvia (a group of the newti-
vars). Both the old and the new cultivars were giowlant
collection ant only conventional way of cultivatiomere
used. Fruits were obtained from the collectionroit$ of the
Institute of Horticulture in Skierniewice. 2 kg phs from
each cultivars were pickled, ground and then frefias us-
ing a Labconco Freezedrier 2.5 at a temperatu03C and
a pressure of 0.100 mBa. After freeze drying, thedes
were ground in a Mill A-11 laboratory mill. The taitl plant
material was poured into scintillation vessels &pgt at -
80°C to prevent the loss of biologically active gmunds.
The results of chemical analyzes were obtainednirdiy
matter, then the results were calculated into fraaktter and
given in milligrams per 100 g FW. The content of dratter
(before freeze-drying process) in the fruit wasdetned by
scale method [13], polyphenols with separation L8
[11], vitamin C by HPLC. Description: 100 mg of dze-
dried was extracted with 5% meta-phosphorus. Thepka
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(DHA acid) consitutes only about 1% of the totaiawmin
C. In the group of the old cultivars, significantiyore
(p<0.001) DHA was found in the fruits of dierka
Wczesna, while in the group of the new cultivarsvis
Katinka. In the case of l-ascorbic acid, signifitanmore
(p<0.0001) of this compound was found in the Gaka
Rana fruit and in the group of the new cultivarsvéts the
fruit Silvia cv. (Fig. 1).

In the case of gallic acid content, significanthore
(p<0.0001) of this compound was found in the Gaka
Rana cv, while in the group of the new cultivarsvés the
Katinka cv. Much more (p<0.0001) chlorogenic andilie
acid was found in the fruits of the dlerka Wczesna cv.
while caffeic, p-coumaric and ferulic acid were rfiduas
dominant in the fruit of the Silvia cv. (the newltotars). In
the group of the old cultivars, we found considgrahore
(p<0.0001) caffeic and p-coumaric acids in thetfafiOpal
cv. (Fig. 2).

,Journal of Research and Applications in Agricultural Engineering” 2017, Vol. 63(2)



Table 1. The content of dry matter (g/100 g FW)awiin C and total phenolic compounds (mg/100 g FwW@xamined
plums from the old and the new cultivars. Mean gatistandard deviation; n=12
Tab. 1. Zawart€& suchej masy (g/100gm.), witaminy C i zwizkéw polifenolowych (w mg/100sgn.) w badanychliw-
kach z grupy nowych i dawnych odmian. Wattsednia + odchylenie standardowe (liczba powtdirne12)

}

dry matter vitamin C total total phenolic total_ total total _
polyphenols acids flavonoids flavonols anthocyanins
Cacaiska Rana 13.52+0,14 31.98+0,38  41.00+0,83 4.47+0,19 36.53%0,70 3.08+0,10 33.45+0,80
The old Opal 11.71+0,41 26.08+0,8( 27.09+0,67 8.08+0,29 01:80,52 1.79+0,05 17.22+0,48
cultivars Ruth Gerstheter 12.44+0,38  25.98+0,56  19.99+0(56 090,02 15.90+0,54 1.1040,02 14.80+0,54
Wegierka Wczesna]  16.23+0,21 31.53+0,51 21.41+0}49 3085 15.58+0,46 2.69+0,05 12.89+0,44
Fryga 14.31+0,24| 24.31+0,37  35.58%0,715 5.76+0,43  .8280,48 2.09+0,02 27.73+0,45
The new Kalipso 12.82+0,29| 24.56+0,54 85.58+3,10 3.70+0,19 81.88+2,92 1.40+0,03 80.48+2,91)
cultivars Katinka 13.16+0,72 27.99+1,33 35.80+0,710 4.22+0,20 31.57+0,59 1.53+0,14 30.04+0,68
Silvia 14.68+0,35| 32.54+0,81  30.52+0,54 6.88+0,27 3.63+0,73 1.81+0,05 21.84+0,74,
?)?Z?oﬁ%'ue the old cultivars 13.48+1,74  28.89+2,93  27.37#8,33 5.62+1,57 21.76:8,65 | 2174074  19.59#8,1
the new cultivars 13.75+0,84 27.35£3,44 46.87+1(0,5 5.14+1,29 41.73+£10,42 1.71+0,24 40.02+13,¢

p-value

group n.s. n.s. 0.013 n.s. 0.0145 n.s 0.0127|

cultivars <0.0001 <0.0001 <0.0001 <0.0001 <0.000) <0.0001 <0.0001

n.s. - not significant difference
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Fig. 1. The content of vitamin C fraction in exaednplum cultivars belonging to the old and the metivars groups p-
value (DHA) <0.0001; p-value (L-ASC) <0.0001
Rys. 1. Zawart@ frakcji witaminy C w badanych odmianadiw nalezqcych do grupy dawnych i nowych odmian
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Fig. 2. The content of individual phenolic acidentified in examined plums cultivars belonginghe bld and the new cul-
tivars groups p-value (gallic) <0.0001; p-valuelg¢chgenic) <0.0001; p-value (caffeic) <0.0001; puea (p-coumaric)

<0.0001; p-value (ferulic) <0.0001
Rys. 2. Zawart@ frakcji kwasow polifenolowych w badanych odmiandighnalezqcych do grupy dawnych i nowych odmian
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Fig. 3. The content of individual flavonols idergi in examined plums cultivars belonging to the ahd the new cultivars
groups; p-value (Q3R) <0.0001; p-value (K3G) <0D0#®value (myrycetin) <0.0001; p-value (quercetif)0001; p-value
(Q3G) <0.0001; p-value (kaempferol) <0.0001

Rys. 3. Zawartf¥ frakcji flawonoli w badanych odmianagliw nalezgcych do grupy dawnych i nowych odmian
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Fig. 4. The content of individual anthocyanins itiged in examined plums cultivars belonging to tid and the new cul-
tivars groups; p-value (Cy-3,5-R) <0.0001; p-valGg-3,5-Gl) <0.0001
Rys. 4. Zawart¥’ frakcji antocyjanéw w badanych odmianatiw nalezqcych do grupy dawnych i nowych odmian

In case of flavonol content, it was found that agpehe  cyanidine glycoside were identified. The last osethe
old cultivars, significantly more (p<0.0001) quetine3-O-  dominant antocyanin. In the case of rutinoside eat)tsig-
rutinoside, quercetin, quercetin-3-O-glucoside adlvas nificantly more (p<0.0001) of this pigment was fdun the
(kaempferol-3-O-glucoside and myrycetin) in theitbwf  fruits of the Wegierka Wczesna cv. (the old cultivars group)
Wegierka Wczesna cv. A similar situation was with theand in the fruit of the Fryga cv. (the new cultvaroup).
fruit of the new cultivars. There was significantlgore  However, in the case of the cyanidin glycoside nigig
(p<0.0001)quercetin and kaempferol as well as then- cantly more (p<0.0001) of this pigment was foundthe
vates in the fruits of Fryga cv. Only myrycetin andCacaska Rana fruit and the Calypso fruits (Fig. 4).
guercetin-3-O-glucoside have been found with caersilly
higher level in Silvia cv. (Fig. 3).

In the anthocyanin group, only two compounds: ruti- Plums are a very valuable source of biologicadi{ive
noside-3,5-di-O-cyanidine and a 3,5-di-O-cyanidghgco- compounds in our diet. The color of the fruit degen
side were identified. 3,5-di-O-cyanidine and a 8-  mainly on the distribution of colorants inside thait. In

4. Discussion
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the plums’ flesh and skin we can find compoundsnftbe

group of flavonoids and xanthophylls giving a yelloolor

and anthocyanins giving a purple coloration. Dryttera
content is a very important fruit quality paramefne con-
tent of dry matter depends on many physiologicatdics

(state of maturity), agrotechnical (cultivation) genetic
(cultivar). In the presented experiment, plums frome

group of the old cultivars were characterized biower

content of dry matter (13.48 g / 100 g FW) in congzmn

with plums from the group of the new cultivars (39 /
100 g FW), however differences were not statidicsig-

nificant. In the presented experiment, plums of dlee cul-

tivars are more similar in quality to organic plymshile

plums of the new cultivars come from a typical camtional
orchard. The obtained results differed from thdseioed by
Lombardi-Boccia et al. [12], who showed no differes in the
dry matter content between organic and conventidmst

(11.3 g/ 100 g FW) and Daza et al. [6], who prowet the
organic fruit was characterized by significantlgter content
of dry matter in fruit, respectively 14.0 g / 1069/ compared
to conventional fruits 12.49 g / 100 g FW. As mem#d, the
dry matter content in fruit depends not only onphaduction
system, but also on the variety.

In the presented experiment, the highest amouniryf
matter was found in the fruits of djierka Wczesna
(16.23 g /100 g FW), and the lowest level - intfrafi Opal
cv. (11.71 g / 100 FW). Similar results were ohtdirby
Wladkowiak-Tomaczak et al. [26], who obtained thghk
est dry matter content in plum fruit for the e@erka
Wczesna cv. (19.8 g / 100 g FW), and the lowesttltier

Wegierka Dybrowicka cv. (12.6 g / 100 g FW). In the ex-

periment presented by Daza et al. [6], it was shthanh the
range of dry matter content in organic plums w&sih.1 g
/ 100 g FW while in the case of conventional plutmsas
9.7-15.5g /100 g FW.

Plums are not so well source of vitamin C. Theaoig
production system results in increased synthesigtariin C
in crops [1, 11]. In the presented experiment plofmihe old
cultivars contained on average 28.89 mg / 100 g B¥id
plums of the new cultivars 27.35 mg / 100 g FW (&ab.
Cultivar is the second important factor determirtimg content
of vitamin C in plum fruit. The second importanttiar deter-
mining the content of vitamin C in plum fruit iscaltivar. In
the presented experiment the highest amount ofmiiteC
have been found in the fruit of the Silvia cv., ahd lowest
level in the fruit of Fryga cv. (Table 1). Simikanleported Gil
et al. [9]. They showed that the strongest faaietsrmination
of vitamin C content in plums it was cultivar baththe fruit
flesh as well as in the skin.

Plum fruits contain numerous polyphenolic compaind
Most of them are in the skin - almost five timesrenthan
in the flesh, but also in both parts of the frhigrte are other
fractions of polyphenolic compounds. The contenthefse
bioactive compounds in plum fruit is very variatded
closes within the range of 38.1-672.0 mg / 100 g [BWIn
the presented experiment, the total content ofpgayolic
compounds amounted to 27.37 mg / 100 g FW for pdfim
the old cultivars, and for plums belonging to tleavrgroup
of cultivars it was 46.89 mg / 100 g FW (Table These
results are more similar to those presented by laodib
Boccia et al. [12], who showed that there were 88 /m

[12] team results from varietal differences andtftype,
because yellow fruit was used in this experiment,tre
polyphenol pool was due to the presence of onlynple
acids in fruit flavonoids.

In the presented experiment, the cultivars weprere
sented by purple fruit plums (with anthocyanins teored
in the skin, also included in polyphenolic composind
Therefore, much lower values were obtained for piteas
of the old cultivars as well as new cultivars. Toatent of
polyphenolic compounds in plums is strictly deperiden
the cultivars - the most total polyphenols werenfbin the
fruits of PR04-35 maple (383.0 mg / 100 g FW), dnel
least in Sun Breeze varieties (232.0 mg / 100 g.FW)

In the presented experiment, the lowest levelotdlt
polyphenols were found in the fruit of the Ruth &keter
variety (19.99 mg / 100 g FW), and the most inKladipso
variety (80.58 mg / 100 g FW). Chlorogenic acidhis pre-
dominant phenolic acid in plum fruit, but there aso

cryptochlorogenic and neuro genogenic acids, and in

smaller concentrations- caffeic and p-coumarin . In
the presented work plums of the old cultivars ciormeta
slightly more chlorogenic acid (1.75 mg / 100 g Fi)
comparison with plums of the new cultivars (1.43 hi§0
g FW) (Fig. 1). These results are significantly éwhan
those obtained by Lombardi-Boccia et al. [12], whlo-
tained for organic plums the value of 37.5 mg / HOBW
and 25.2 mg / 100 g. FW for conventional fruit. ingar
situation occurred with the p-coumaric acid contémtthe
presented experiment, there was no difference énctin-
tent of this phenolic acid between the fruits af ahd new
varieties (Fig. 1). In the work of Lombardi-Bocoi al.
[12] organic plums contained 8.5 mg / 100 g FW, eod-
ventional plums 8,9 mg / 100 g FW p-coumaric abicthe
presented experiment, quercetin glycoside was timai-d
nant flavonoid in the plum flesh and in the fruittbe old
cultivars it was 0.76 mg / 100 g FW, while in theif of
the new cultivars 0.43 mg / 100 g FW. The experinpga-
sented by Lombardi-Boccia et al. [12] showed thad t
dominant flavonoid in plum fruit was pure querceéind
was in its organic fruit 30.2 mg / 100 g FW ancconven-
tional fruit 19.2 mg / 100 g FW. However, it is iontant to
remember about differences in the type of fruibath ex-
periments (yellow plums versus purple plums) arltdvaus
differences. The obtained results differed fromsthgre-
sented by Venter et al. [23], who also showed &mbng
the eight derivatives of quercetin, rutinoside lie tpre-
dominant compound, while quercetin in its pure fasmot
found in plums. The content of anthocyanins, whach re-
sponsible for the characteristic color of the plfrait skin,
is quite large (18-170 mg / 100 g FW). The contdrthese
colorants in the peel depends on the location @fottthard
(the conditions of sunlight and the presence of tddia-
tion). It is known that anthocyanins are producetén-
sively in response to strong UV radiation [4, 1€].1

In the presented experiment, the total anthocyacdim-
tent for the old plum cultivars was 19.59 mg / W&W,
and for the new plum cultivars it was 40.02 mg @ HOFW.
The main purple colorants identified in the fruiirswere
cyanidin and their derivatives (rutinoside and gkide). In
the presented experiment, this two anthocyaning vekm-
tified in the fruit. With the exception of the cydim gluco-

100 g FW in organic plums and 121,0 mg / 100 g FW i side, which occurred predominantly in the fruittbé new

conventional plums. Significantly lower total pohgnol
content in plum fruit presented by the Lombari-Bacet al.
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cultivars, the second anthocyanin was present iontsace
amounts in the fruits of both compared groups datiss-
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cally these differences were not significant (M. The
content of cyanidine glucoside was the highestha Ka-
lipso cv (80.38 mg / 100 g FW), and the lowestha fruit

of the Wegierka Wczesna cv. (12.66 mg / 100 g FW).[10]

Venter et al. [23] reported similarly that the camttof cya-
nidin in plum fruit depended mainly on the cultivdol-
lowed by the state of maturity and the growing eaa3he
most cyanidin glucosides were recorded in fully unat
Ruby Red fruits (47.4 mg / 100 g. FW) and in thavne
PR04-19 clone (48.8 mg / 100 g. FW). The fruitsvkated
in the second year of the experiment containedfiigntly
more anthocyanins compared to the fruits of th&t fpear.
It was closely related to the intensity of soladiagion,
which was significantly higher in the second yeérre
search.

5. Conclusions

1. The plums belonging to group of the new cultivasa-c
tained significantly more total anthocyanins aslasl fla-

vonoids and anthocyanins compared to the plums trem
old cultivars group.

2. The plums from the old cultivars group contained no

significantly more vitamin C, total phenolic acids well as
total flavonols compared to the new cultivars group

3. In the group of the old cultivars Carska Rana is one
of the best and in the new plum cultivars groupeheere
two equal cultivars: Fryga and Silvia.

4. Despite differences between cultivars, it is wopky
attention to plums of the old cultivars, becauseythanrich
our diet with numerous biologically active compoaricbm
the group of polyphenols, therefore they are recemied
for everyday consumption in order to promote health

6. References

[1] Baraiski M., Srednicka-Tober D., Volakakis N., Seal C., SandeRgn
Stewart G.B., Benbrook C., Biavati B., Markelloy Biotis C., Groma-
dzka-Ostrowska J., Rembiatkowska E., Skwaritt®d., Tahvonen R.
Janovska D., Niggli U., Nicot P., Leifert C.: Heghantioxidant and lower
cadmium concentrations and lower incidence of gdstiresidues in or-
ganically grown crops: a systematic literatureeevand meta-analyses.
British Journal of Nutrition, 2014, 14, 112, 5, 78#1.

Bengtsson J., Ahnstrom J., Weibull A.-Ch.: The @8eof organic
agriculture on biodiversity and abundance: a matdyais. Journal
of Applied Ecology, 2005, 42, 2, 261-269.

Carbonaro M., Mattera M., Nicoli S., Bergamo P.pg@alloni M.:
Modulation of antioxidant compounds in organic \anwentional
fruit (peach Prunus persicd.., and pearPyrus communis.). Jour-
nal of the Science of Food and Agriculture, 2008, %158-5462.
Cevallos-Casals B.A., Byrne D., Okie W.R. Cisnefesallos L.: Select-
ing new peach and plum genotypes rich in phenolisppunds and en-
hanced functional properties. Food Chemistry, 2066273-280.

Chun O.K., Kim O-D., Moon H-Y., Kang Ch.Y.: Contttion of
individual polyphenolics to total antioxidant cajtgaof plums. Jour-
nal of Agriculture Food and Chemistry, 2003, 51402 245.

Daza A., Camach M., Galindo I., Arroyo F.T., Casenb., Santamaria
C.: Comparative fruit parameters of several Jagapksn varieties in
two newly established orchards, organic and cororeadly managed. In-
ternational Journal of Food Sciences and TechnpRiih2, 47, 341-349.
Deyhim F., Stoecker B., Brusewitz G.H., DevaredghAtjmandi B.H.: Dried
plum reverses bone loss in an osteopenic rat rabdsteoporosis. The Jour-
nal of The North American Menopause Society, 20D, 755-762.

Fanning K.J., Topp B., Russell D., Stanleyd R.,zBlat M.: Japanese
plums Prunus salicinalindl.) and phytochemicals — breeding, horticul-
tural, practice, postharvest storage, processiddobaactivity. Journal of
the Science of Food and Agriculture, 2014, 942187-2147.

(2

(3]

4
(5]

6]

8l

Acknowledgements

Gil M.I., Tomaé&s-Barberadn F.A., Hess-Pierce B.dd€aA.: Anti-

oxidant capacities, phenolic compounds, carotena@dd vitamin ¢

contents of nectarine, peach, and plum cultivacsnfrCalifornia.

Journal of Agriculture Food and Chemistry, 2002, 4887 6-4982.

Grajek W.: Przeciwutleniacze wywnosci. Wyd. WNT, Warszawa,

2007, 141-151.

Hallmann E.: The influence of organic and convemlocultivation

systems on the nutritional value and content chttive compounds

in selected tomato types. Journal of the Sciendeotl and Agricul-

ture, 2012, 92, 14, 2840-2848.

Lombardi-Boccia G., Lucarini M., Lanzi S., Aguzzi,ACappelloni M.:

Nutrients and antioxidant molecues in yellow pluiPginus domestiga

from conventional and organic productions: a coatpar study. Journal

of Agriculture Food and Chemistry, 2004, 52, 90-94.

[13] PN-R-04013:1988. Analiza chemiczno-rolniczaliro Oznaczanie
powietrznie suchej i suchej masy.

[14] Nisar H., Ahmed M., Anjum M.A., Hussain S.: Geneticersity in fruit

nutritional composition, anthocyanins, phenolicd antioxidant capacity

of plum Prunus domestigagenotypes. Acta Scientarum Polonarum Hor-

torum Cultus, 2015, 14, 1, 45-61.

Rozpara E., Grzyb Z.S., Mika A., Bielicki P., Kryéagka D., Glowacka

A., Drzewic J., Danelski W., Kazski B., Bryk H., Badowska-Czubik T.,

Broniarek-Niemiec A., Masny S., Wawrmzak P., Rabcewicz J., Sas-

Paszt L., Derkowska E., Buler Z., Maciesiak A.:é8mzdanie z bada

podstawowych prowadzonych w 2008 roku na rzecictala ekologicz-

nego w zakresie sadownictwa ,Badanie biologicznyagrotechnicznych
aspektéw ekologicznej uprawyslia sadowniczych”. Ministerstwo Rol-

nictwa i Rozwoju Wsi, 2008, 14-25.

Rozpara E., Badowska-Czubik T., Kowalska J.: Pnaplechrony ekolo-

gicznej uprawpgliwy i czereni przed szkodnikami. Journal of Research and

Applications in Agricultural Engineering, 2010. 85,73-75.

17] Rozpara E., Badowska-Czubik T., Danelski W., tabesia B.,

Kruczynska D., Bielicki P., Glowacka A., Golis T.adko M.: Spra-

wozdanie z realizacji zadania w 2013 roku, Metodirony przed

szkodnikami i chorobami w uprawach ekologicznychydWinstytut

Ogrodnictwa w Skierniewicach, 2013, 2-14.

Sijtsema S.J., Jesionkowska K., Symoneaux K., Kaok@ D.,

Snoeka H.: Perceptions of the health and conveaieharacteristics

of fresh and dried fruits. LWT Food Science andlfedogy, 2012,

49, 2, 275-281.

Stacewicz-Sapuntzakis M., Bowen P.E., Hussein EDamayanti-

Wood B.l., Farnsworth N.R.: Chemical compositiord gootential

health effects of prunes: a functional food? CaitiReview of Food

Science, 2001, 41, 251-286.

Stracke B.A., Rufer C.E., Weibel F.P., Bub A., W&z Three-year

comparison of the polyphenol contents and antioxidapacities in or-

ganically and conventionally produced applstal(s domesticaBork.

Cultivar ‘Golden Delicious’). Journal of Agricultairand Food Chemis-

try, 2009, 57, 4598-4605.

Todorova S.: Sensibility of some plum cultivarsréd leaf spotsRolys-

tigma rubrumPers. D.C), AGRIS: International Information Syster the

Agricultural Science and Technology, 2012, 1512-915.

[22] Toméas-Barberan F.A., Ruiz D., Valero D., Rivera Dhén C.,
Sanchez-Roca C., Gil M.L.: Health benefits from pgnanates and
stone fruit, including plums, peaches, apricots emefries in: Bioac-
tives in fruits, edit. Skinner M., Hunter D., 201B25-167. ISBN:
9780470674970.

[23] Venter A., Joubert E., de Beer D.: Nutraceuticdigaf yellow- and
red-fleshed south African plum®runus salicina Lind): evaluation
of total antioxidant capacity and phenolic comgosit Molecules,
2014, 19, 3084-3109.

[24] Vitanova I.M., Dimkova S.D., Ivanova D.A.: Chemicahd techno-
logical characteristics of plum cultivars. ISHS &dtorticulturae,
1997, 478, 188-192.

[25] Wang S.Y., Zheng W., Galletta G.J.: Cultural systaffects fruit
quality and antioxidant capacity in strawberriesurdal of the Sci-
ence of Food and Agriculture, 2002, 50, 6534-6542.

[26] Wladkowiak-Tomczak D., Biegaka-Merecik R., Reguta J.: Akty-

wnos¢ przeciwutleniajca wybranych odmiagliwek (Prunus domes-

tica) uprawianych w krajuZywnos¢ Nauka Technologia Jakf

2007, 6, 55, 109-111.

[27] Zurawicz E.: Pomologia. Wyd. PWRIL, Warszawa, 2003

(9]

(11]

(12]

(15]

(16]

(18]

(19]

(20]

(21]

This paper has been published under the support Bélish Ministry of Higher Education within foundsf Faculty of
Human Nutrition and Consumer Sciences, Warsaw Unisity of Life Sciences (WULS), for scientific resed.

Ewelina HALLMANN, Renata KAZIMIERCZAK, Dominika SREDNICKA-TOBER,
Ewa REMBIALKOWSKA, Elzbieta ROZPARA

91

,Journal of Research and Applications in Agricultural Engineering” 2017, Vol. 63(2)



