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Abstract

Compared with other European countries, Poles do not eat enough leafy vegetables,
or example endive, which belongs to Asteraceae family. In Poland, endive is not a popular
vegetable and is grown only amateur gardeners.

Endive is one of the most nutritious and healthy leafy vegetables. It contains more
minerals (especially phosphorus, calcium and potassium), provitamin A and vitamins By, B,
and C than lettuce, which is more popular in our country. Because of its high content of
bitter compounds, endive has properties that can aid digestion.

In our experiment, the content of macro- and micronutrients and nitrates in leaves of
two endive cultivars was studied. One of the cultivars was Riccia a cuor ol'oro sel blondie
— a botanical variety escarole (Cichorium endivia var. latifolium), with smooth leaves and
the other one was Blonda a cuor plen — from the curled endive group (Cichorium endivia
var. crispum) with fringed leaves. A field experiment was conducted in 2004-2006 at the
Horticultural Experimental Station in Dotuje near Szczecin.

The experiment was set in a one-factorial, randomized block design with three repli-
cations. The plot area was 2.88 m? (1.80x1.60 m). Cucumber grown in manure was the
forecrop.

Seeds of endive were sown in a seed-bed on 20 June (in both years of the research).
Transplants were planted on an open field at the phase of 4-6 leaves on 18 July (in 2006)
and on 20 July (in 2007), in 40x30 cm distance. Leaf rosettes were harvested once: on 13
September (in 2006) and 8 September (in 2007). The results were statistically analysed by
Tukey’s test, at the significance level of 0.05.
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It was proven that the content of macro- and micronutrients in endive leaves depen-
ded significantly on a cultivar. The curled endive cultivar (var. crispum) was characterized
by a higher content of magnesium, iron, manganese and copper, while the leaves of the
escarole cultivar (var. latifolium) contained more phosphorus, potassium, calcium and zinc
but less nitrates.

The cultivar Riccia a cuor ol'oro sel blondie (from the escarole group) contained more
phosphorus, potassium and calcium, as mean values for the two years of the study. Regar-
ding phosphorus — in the first year of the study, differences in the content of this macro-
nutrient were not significant. However, significantly higher accumulation of phosphorus
was determined in the second year in leaves of the botanical variety escarole, the fact
what was also confirmed by the mean for both years of the study. This cultivar was also
characterized by a significantly higher content of potassium (on average by 47.8%) and
calcium (by 7.4%) in comparison with the curled endive. However, comparing the two cul-
tivars, significantly higher amounts of magnesium (on average 187.9 mg 100 g! d.m.) and
sodium (3.0 mg 100 g1 d.m.) were assessed in the leaves of the endive cultivar from the
curled endive group.

It was proved that tested in the experiment cultivars differed significantly according
to the macroelement content (Fe, Mn, Cu and Zn) in the edible parts of the plants.

Key words: endive, cultivar, macro- and micronutrient content.

POROWNANIE ZAWARTOSCI WYBRANYCH SKEADNIKOW CHEMICZNYCH
W LISCIACH DWOCH ODMIAN ENDYWII (CICHORIUM ENDIVIA L.)

Abstrakt

W Polsce w poréwnaniu z innymi krajami europejskimi obserwuje sie za mate spozycie
gatunkow nalezacych do grupy warzyw lisciowych. Jednym z takich warzyw jest endywia —
z rodziny astrowatych (Asteraceae), ros§lina malo znana, uprawiana jedynie amatorsko.

Endywia nalezy do cennych warzyw lisSciowych, ktore charakteryzuja sie wysokg war-
toscig odzywcza i prozdrowotng. W poréwnaniu z bardziej popularng w naszym kraju sata-
ta, zawiera wiecej soli mineralnych (zwtaszcza fosforu, wapnia i potasu), prowitaminy A
oraz witamin B;, B, i C. Dzieki zawartosci substancji gorzkich ma dzialanie pobudzajace
trawienie.

Celem badan byta ocena zawartoSci makro- i mikroelementéow oraz azotanow w li-
Sciach dwéch odmian endywii: Riccia a cuor ol’oro sel blondie, nalezacej do odmiany bota-
nicznej eskariola (Cichorium endivia var. latifolium) o gtadkich lisciach, i Blonda a cuor
plen — z grupy endywii kedzierzawej (Cichorium endivia var. crispum) o lisciach fryzowa-
nych. Doswiadczenie zatozono w latach 2004-2006, w Warzywniczej Stacji Badawczej w Do-
tujach k. Szczecina.

Bylo to doSwiadczenie 1-czynnikowe, zatozone metoda blokéw losowych, w 3 powto-
rzeniach. Powierzchnia poletka doéwiadczalnego wynosita 2,88 m?2 (1,80x1,60 m). Przedplo-
nem dla endywii byt ogérek uprawiany na oborniku. Nasiona endywii wysiewano na roz-
sadniku 20 czerwca (w obu latach uprawy), natomiast rozsade w fazie 4-6 liSci wlasciwych
sadzono na miejsce state 18 lipca (2006 r.) i 20 lipca (2007 r.), w rozstawie 40x30 cm. Zbior
rozet liSciowych wykonano jednorazowo 13 wrze$nia (2006 r.) i 8 wrzesnia (2007 r.).

Wyniki opracowano statystycznie z uzyciem testu Tukeya na poziomie istotnosci a=0,05.

Stwierdzono, ze zawarto$¢ makro- i mikroelementéw w liSciach endywii byta w sposdb
istotny uwarunkowana zmienno$cia odmianows. Odmiana endywii z grupy crispum (ke-
dzierzawej) odznaczala sie¢ wyzszg zawartoSciag magnezu oraz zelaza, manganu imiedzi. Li-
Scie roslin odmiany endywii z grupy latifolium (eskariola) zawieraly wiecej fosforu, potasu,
wapnia i cynku, a jednocze$nie mniej azotandow.
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Odmiana Riccia a cuor ol’oro sel blondie (z grupy eskariola) zawierata $rednio w 2 la-
tach badan wiecej fosforu, potasu i wapnia. W odniesieniu do fosforu, w 1. roku badan
roznice zawartosci tego makrosktadnika u obu odmian okazaly sie¢ nieistotne, natomiast
w 2. roku stwierdzono istotnie wiekszg koncentracje tego pierwiastka w liSciach odmiany
botanicznej eskariola, co potwierdzity Srednie wyniki z 2 lat badan. U tej odmiany wykaza-
no rowniez wyzszg zawarto$¢ potasu (§rednio o 47,8%) i wapnia (o 7,4%) w poréwnaniu
z endywia kedzierzaws. Natomiast istotnie wiecej magnezu (§rednio 187,9 mg 100 g! d.m.
mg) i sodu (3,0 mg 100 g! d.m.) zawieraty liécie endywii z grupy endywii kedzierzawej.

Wykazano réwniez znaczne zréznicowanie zawarto$ci mikrosktadnikéow (Fe, Mn, Cu
iZn) w czeSci jadalnej badanych odmiany endywii

Stowa kluczowe: endywia, odmiany, makro- i mikroelementy.

INTRODUCTION

Among many plant products, vegetables should play an important role
in human nutrition. They provide our diet with many of healthy compounds,
such as: vitamins, easily digestible carbohydrates and dietary fibre. Moreo-
ver, a diet rich in vegetables and fruit is low in fat (WoLski, Dypucu 2000).
The actual consumption of vegetables in Poland is 2-3-fold lower than in
Greece or Spain (CieSLik 2009). Moreover, Poles eat a poor range of vegeta-
ble species. Endive is a vegetable species that is hardly recognized in our
country although the nutritional value of its raw leaves is much higher
than that of lettuce leaves. As demonstrated by CiesLik (2009), endive con-
tains many valuable compounds, e.g. fructans (inulin), and a specific com-
pound, i.e. intybin, which are said to have a beneficial effect on the diges-
tive and cardiovascular systems.

The aim of our experiment was to assess the content of some chemical
compounds in leaves of two endive cultivars grown in autumn.

MATERIAL AND METHODS

The present experiment was carried out in order to the content of mac-
ro- and micronutrients, and nitrates in leaves of two cultivars of endive:
‘Riccia a cuor ol'oro sel blondie’ — a botanical variety escarole (Cichorium
endivia var. latifolium), with smooth leaves and ‘Blonda a cuor plen’ — from
the curled endive group (Cichorium endivia var. crispum) with fringed leaves.

The experiment was set in a one-factorial, randomized block design with
three replications. The plot area was 2.88 m? (1.80x1.60 m). Cucumber grown
in manure was the forecrop for endive. Mineral fertilization was quantified
according to the results of chemical analysis of the soil samples and supple-
mented to the levels recommended for lettuce (Sapy 2006).
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Seeds of endive were sown in a seed-bed on 20 June (in both years of
the research). Transplants were planted on an open field at the phase of 4-6
leaves on 18 July (in 2006) and on 20 July (in 2007), in 40x30 cm distance.
Leaf rosettes were harvested once: on 13 September (in 2006) and 8 Sep-
tember (in 2007).

Chemical analysis of the raw plant material (inner leaves) included the
content of:

— nitrates (using the standard method, in plant extract with 2% acetic acid);
— potassium, sodium and calcium (by flame photometry);
— phosphorus (by the colorimetry);
— magnesium, zinc, manganese and iron (by atomic absorption spectrophoto-
metry, AAS).
The results were statistically analysed by the Tukey test, at a signifi-
cance level of 0.05.

RESULTS AND DISSCUSION

Statistical analysis of the results concerning the macronutrient content
in endive leaves showed significant cultivar-dependent differences between
the amounts of elements (except phosphorus determined in 2006) — Table 1.

The cultivar Riccia a cuor ol’'oro sel blondie (the escarole group) con-
tained more phosphorus, potassium and calcium, shown as the means for
two years of the study. The differences in the content of phosphorus in the
first year of the study were not significant. However, in the second year,
significantly higher accumulation of phosphorus was determined in leaves of
the botanical variety escarole, which was confirmed by the mean for both
years of the study. This cultivar was also characterized by a significantly
higher content of potassium (on average by 47.8%) and calcium (by 7.4%) in
comparison with the curled endive. However, comparing these cultivars, sig-
nificantly higher amounts of magnesium (on average 187.9 mg 100 g1 d.m.)
and sodium (3.0 mg 100 g~! d.m.) were assessed for leaves of the endive
from the curled endive group.

Moreover, the cultivars tested in the experiment were characterized by
the a variable content of nitrates assessed in dry matter of leaves. The
level of determined nitrates varied from 733.6 (for the escarole cultivar in
the year 2006) to 1003.0 mg 100 g~! d.m. (for the curled endive in 2007).

The results of the experiment conducted by KoubneLa and Ptrikova (2007)
showed a wide range of differences in the nitrate accumulation in leaves of
different cultivars of endive.

The data presented in Table 2 prove that the cultivars tested in the
experiment differed significantly in the micronutrient composition (Fe, Mn,
Cu and Zn) of the edible parts of the plants.
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The content of iron varied from 105.0 (the botanical variety escarole in
2006) to 250.1 mg 100 g~ d.m. (the curled endive cultivar in 2007). Statisti-
cal analysis of the results showed a significantly higher iron concentration
in leaves of the cultivar Blonda a cuor plen, which was also characterized
by a significantly higher content of manganese (on average 37 mg 100 g1
d.m.) and copper (on average 13 mg 100 g~1 d.m.). However, leaves of Riccia
a cuor ol’oro sel blondie contained significantly more zinc (on average 40.2 mg
kgl d.m.).

In the Department of Horticulture of the Wroclaw University of Envi-
ronmental and Life Sciences, there was a research project conducted to es-
timate the biological value of fourteen cultivars of endive (from the curled
endive and escarole groups) grown in spring and autumn (ADAMCZEWSKA-
SowiNska, URLANSKA 2009a, UKLANSKA, ADAMCZEWSKA-SOWINSKA 2010). The au-
thors proved a significant effect of the experimental factors on the content
of macronutrients in endive leaves. Curled endive cultivars (independently
of the planting date) contained higher amounts of magnesium. However,
cultivars of the escarole type were characterized by a high content of calci-
um, what was also proved in the present study. In another experiment by
the same authors (ADAMCZEWSKA-SOWINSKA, UKLANSKA 2009b), it was demon-
strated that, independently of nitrogen doses, plants of the cultivar Excel
contained more nitrates, while cv. Cigal had more dry matter, vitamin C
and chlorophyll. In the research carried out by KoupeLa and Prrikova (2007)
it was found that cultivars of curled endive were characterized by a higher
content of dry matter and fibre than cultivars from the escarole group.

CONCLUSIONS

1. The content of macro- and micronutrients in leaves of endive depen-
ded on a cultivar type.

2. The endive cultivar Blonda a cuor plen (from the crispum group) was
characterized by a higher content of magnesium, iron, manganese and cop-
per. The leaves of endive from the latifolium group contained more phos-
phorus, potassium, calcium and zinc but less nitrates.
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