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NUTRIENTS CONTENTS IN SWEET BASIL
(Ocimum basilicum L..) HERB DEPENDING ON CALCIUM
CARBONATE DOSE AND CULTIVAR

Katarzyna Dzida
University of Life Sciences in Lublin

Abstract. Basil, cultivated as a medicinal and seasoning plant, has strict requirements as
to climate, as well as soil fecundity and humidity. The herb harvested during flowering
period, contains, besides valuable essential oil, plant dye, vitamins and mineral compo-
nents. The undertaken studies were aimed at analyzing the contents of macro and micro-
elements in the herbs of two basil cultivars (‘Kasia’ and ‘Wala’), depending on the doses
of calcium carbonate — 6 and 12 g-dm™ substratum. The total nitrogen contents was on
quite an even level — from 5.23 to 5.43% d.m. A significant effect of the examined culti-
var was reported upon the N-total contents, whereas the calcium carbonate dose did not
differentiate the content of this component in a plant. Significant effects of calcium fertil-
izer dose and cultivar were reported upon potassium and calcium contents in basil herb.
The double dose of CaCOs caused the decrease of potassium and calcium amounts in the
plant. Higher concentrations of K and Ca were found in the herb of ‘Kasia’ than ‘Wala’
cultivar. Higher zinc, manganese and copper contents were found in plants of ‘Wala’ cul-
tivar, as compared to plants of ‘Kasia’ cultivar. Doubling the dose of calcium carbonate
caused the decrease of manganese, copper and iron concentrations in basil herb, as com-
pared to a single dose. Only as to zinc no such response was reported. The concentrations
of nutrients in the examined substratum was differentiated depending on the analyzed fac-
tors.

Key words: fertilization, cultivar, microelements, and microelements

INTRODUCTION

The specificity of herbal plants is genetically conditioned through their differenti-
ated chemical composition, occurring already within a species. A special source of
qualitative differentiation of curative raw materials is their developmental variability,
depending upon many external factors. Plant nutrition is one of the agrotechnical fac-

Corresponding author — Adres do korespondencji: Katarzyna Dzida, Department of Horticultural
Plants Cultivation and Fertilization, University of Life Sciences in Lublin, ul. Leszczynskiego 58,
20-068 Lublin, Poland, e-mail: katarzyna.dzida@up.lublin.pl



144 K. Dzida

tors, affecting the quality of the obtained raw materials. The optimal fertilization inten-
sifies the formation of fresh weight and specific substances of herbal plants [Weglarz
2006]. It should be emphasized that both lack and excess of particular nutrients may
cause disturbances in a system’s metabolism, and, consequently, decreased contents of
biologically active substances. From among 92 elements that naturally exist in the natu-
ral environment, it is only several that are regarded as indispensable for plants. Calcium
is an element taken up from the soil by plants only in a relatively low pH, as Ca®', in
soluble form. This component, together with the remaining macro- and microelements,
is responsible for the correct functioning of physiological processes taking place in
plants and in the human organism. Calcium regulates the activity of many enzymes, e.g.
ATPase, amylase, phospholipase, and it easily connects with saccharides. In human
organism it fulfils two basic functions: it constitutes the supporting structure of the
skeleton and is an activator of enzymes taking part in biochemical processes, in. a. in
blood coagulation and transmitting electric and chemical signals from the surface of
cells inside [White and Broadley 2003].

The basil herb (Basilici herba) is one of the most frequently used culinary and
pharmacological raw materials, containing a significant amount of biological compo-
nents with strong curative properties. Basil is a plant of warm climate and is very de-
manding as to temperature and insolation, as well as soil fecundity and humidity
[Nurzynska-Wierdak 2001, Nowak 2000, Martyniak-Przybyszewska 2001]. Basil has
low calorific value and high nutritional values. It contains carotene, vitamins A, B, C,
as well as calcium, potassium, phosphorus, magnesium, iron. The basil herb also con-
tains flavonoids and is an antioxidant [Leonard et al. 2001, Golcz and Seidler-Lozy-
kowska 2008].

The undertaken studies were aimed at analyzing the contents of macro- and micro-
elements in plants of two basil cultivars, depending on different calcium carbonate
doses in the substratum.

MATERIAL AND METHODS

The studies with sweet basil of ‘Kasia’ and ‘Wala’ cultivars were performed in
a glasshouse in the following terms in the year 2008 from 28™ February to 15™ May and
in the year 2009 from 10™ March to 28" May. The plants grew in two-liter pots filled
with highmoor peat, limed with CaCOs in two doses: 6 and 12 g-dm™ of substratum.
The experiment was established with the use of complete randomization method in eight
repetitions. A repetition was a pot with one plant. The mineral abundance of highmoor
peat before administering nutrients was (mg-dm’3): N-NH, — tr., N-NO; — 20, P-PO, — tr.,
K -6, Ca— 692, Mg — 9. The reaction of this substratum was 4.3 pH, and the general
salt concentration: 0.2 mS-cm™. The nutrients were applied in the following amounts
(grdm™ substratum): N — 0.6; P — 0.5; K — 1.0; Mg — 0.4 and (mg-dm™ substratum)
Fe —8.0; Cu—13.3; Mn—5.1; B— 1.6; Mo — 3.7; Zn — 0.74, applying ammonium salt-
peter, superphosphate (17.6% P); potassium chloride, one-water magnesium sulfate,
chelat — Fe; sulfates — Cu, Mn, Zn, boric acid, ammonium molybdate. Microelements
were applied once, before planting the seedlings into the pots. Besides, before planting
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Ya of nitrogen, potassium and magnesium was applied, as well as the whole dose of
phosphorus. The remaining part of nutrients was administered in three doses: after posi-
tioning the plants in their permanent place.

Characterization of the examined cultivars.

‘Kasia’ — medium-sized plants, rounded habit, with anthocyanin stem of brown shade,
large, drooping, rolling leaves, poorly notched leaf edges. Light-violet flowers. Plants of
this cultivar can be grown in pots. They contain high quantities of essential oil (1.5%).

‘Wala’ — tall plants of uplifted habit, with anthocyanin stem of violet shade, large,
slightly rolling leaves, poorly notched leaves. Light violet flowers. Essential oil contents
is on the level of 1.2% [Seidler-Lozykowska 2004].

Plant material for analyses was sampled in the initial phase of flowering, at experi-
ment liquidation. In the leaves total nitrogen was determined with the use of Kjeldahl’s
method (Tecator), and after mineralization by means of “dry” method (temp. 550°C),
phosphorus (by colorimetric method with ammonium vanado-molybdate), sulfur with
barium chloride, chlorine with silver nitrate, also colorimetrically, as well as potassium,
calcium, magnesium, zinc, copper, iron and manganese, using ASA method (Perkin-
Elmer, Analyst 300) [Nowosielski 1988].

The substratum for analyses was also sampled at experiment liquidation. The chemi-
cal analysis of substratum was performed in 0.03 M extract of acetic acid, using a uni-
versal method, according to Nowosielski [1988].

The statistical elaboration of results was performed using the method of variance
analysis on mean values, for difference assessment using Tukey’s test, at the signifi-
cance level of o = 0.05. Due to similar relationships occurring in both the study years,
mean values for microelements of the year 2008 and 2009 were presented in the tables,
as well as the values for microelements from the year 2009 .

RESULTS AND DISCUSSION

The examined basil cultivars and the applied nutrition with calcium carbonate dif-
ferentiated the mineral composition of plants (tab. 1). The total nitrogen contents was on
quite an evened level from 5.23 to 5.42% d.m. A significant effect of the examined
cultivar was reported upon the contents of N-total, whereas the calcium carbonate dose
did not differentiate the content of this component in a plant. In the case of mineral
nitrogen we obtained the reverse relationship, despite the fact that no significant effect
was found upon the concentrations of ammonium and nitrate nitrogen of the examined
factors in basil herb, a decreasing tendency was marked in the mineral nitrogen contents
under the influence of a higher dose of CaCO;. With the application of 6 g CaCO; - dm™
substratum the mineral nitrogen contents in a plant was 0.67% d.m., and at 12 g CaCO; - dm™
substratum — 0.47% d.m. Nitrate nitrogen contents in basil leaves was on a low level, which
proves positive of the quality of the obtained raw material. Seidler-L.ozykowska et al.
[2006], examining basil of ‘Wala’ cultivar, coming from conventional and ecological grow-
ings, obtained a significantly lower N-total content, ranging from 2.42-3.77%. Golcz et al.
[2006] report that total nitrogen content in basil herb depended upon the cultivar and nitro-
gen fertilizer dose, and it ranged from 1.24% to 3.96% d.m. for ‘Wala’ cultivar.
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Differences in phosphorus contents in the raw material herb were slight, its amounts
ranged from 0.97 to 1.17% d.m. Lower concentration of this element was reported in
growing the plants of ‘Wala’ cultivar, fertilized with CaCOs in the amount of 12 g-dm™,
and higher — at the dose of 6 g-dm™ of calcium carbonate in the same cultivar. These
differences can be explained by phosphorus reversing at increased amounts of calcium
in substratum. This process is a slow phenomenon that is why the differences were
small. The contents of phosphorus in the examined basil herb was on a high level, as
compared to the values given by Ozcan and Akbulut [2007], Ozcan et al. [2005] and
Ozcan [2004]. The authors, examining the leaves and flowers of basil from the Southern
Turkey, found that phosphorus contents in them ranged from 0.49% to 0.83%. Similar
results were obtained by Seidler-Lozykowska et al. [2006, 2009], analyzing basil herb
from different crops.

A significant effect of calcium fertilizer dose and the examined cultivar was reported
upon potassium contents in basil herb. Double dose of CaCOj; caused a slightly lower
potassium content in a plant. In the case of the examined cultivar a higher potassium
content was obtained in the herb of ‘Kasia’ cultivar (4.59% d.m.) than ‘Wala’ (4.42%
d.m.). A similar potassium content in basil herb was obtained by Ozcan et al. [2005]
(4.0%), whereas Seidler-Lozykowska et al. [2006, 2009] found that the potassium con-
tents in basil herb ranged quite broadly (from 2.98 to 5.21% d.m.) and depended on the
kind of soil and the manner of cultivation. According to Ozcan and Akbulut [2007], as
well as Ozcan [2004], the potassium contents in basil ranged from 2.48% to 2.76%.

Table 2. Effect of cultivar and calcium carbonate dose upon microelement contents in basil herb
(mgkg” d.m.) (year 2009)

Tabela 2. Wplyw odmiany oraz dawki weglanu wapnia na zawarto$¢ mikroelementow w zielu
bazylii (mg'kg‘1 s.m.) (rok 2009)

. Dose
Cultivar Dawk
Odmiana awka 3 Zn Mn Cu Fe
(A) CaCO;s, grdm
(B)

Kasia 6 77.20 310.7 11.70 189.65
Wala 6 81.80 316.3 11.35 186.65
Mean — Srednia B 79.50 313.5 11.52 188.15
Kasia 12 80.65 261.7 8.65 180.80
Wala 12 83.75 266.9 10.25 168.10
Mean — Srednia B 82.20 264.3 9.45 174.45
Mean Kasia 78.92 286.2 10.17 185.23
Srednia Wala 82.77 291.6 10.80 177.38
LSDo,05 for
A id. —rn. id. —rn. id.—rn. id.—rn.
B id.—rn. 9,245 0,731 id.—rn.
AxB id. —rn. id. —rn. 1,517 id. —r.n.

A x B — interaction — wspotdziatanie; i.d. — insignificant differences; r.n. — réznice nieistotne
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An interesting relationship was reported in the case of calcium concentration in
a plant. An increased CaCOj; dose did not cause the increase of this element’s content in
the examined raw material, but its decrease. In the objects with double dose of CaCO;
we received 0.69% less calcium than in plants nourished with a single CaCO; dose.
Calcium intake and transport in a plant is constantly examined. This element is one of
the components, which are difficult to reutilize in plants.

Magnesium concentration in basil herb did not significantly depend upon the culti-
var and dose of CaCOs, its amount was on average 0.3% d.m., irrespectively of the
examined factors. Similar values of this nutrient in basil were obtained by Ozcan and
Akbulut [2007] (0.31%). Larger quantities of this element in basil herb are given by
Ozcan [2004] (0.57%) and Seidler-Lozykowska et al. [2009] (0.59-0.85% d.m.).

The contents of sulfur and chlorine in basil were differentiated to a small degree,
depending on CaCO; dose and cultivar. The highest sulfur content (0.32% d.m.) and
chlorine (0.93% d.m.) was found in basil herb of ‘Kasia’ cultivar, fertilized with a lower
calcium carbonate dose 6 g - dm™ substratum.

The performed analysis of microelement contents in the herbs of experimental plants
did not reveal significant differences between the respective means, except for the con-
tents of manganese and zinc at variable nitrogen fertilization (tab. 2). Doubling the
calcium carbonate dose caused the decrease of manganese, copper and iron concentra-
tion in basil herb as compared to a single dose. Only with zinc no such response was
reported. Higher concentrations of zinc, manganese and copper were these in ‘Wala’
cultivar plants, as compared to those of ‘Kasia’ cultivar. Golcz et al. [2007], examining
basil coming from various localities, report that the content of manganese equaled
175.7 mg'kg”' d.m., iron — 438.9 mg'kg" d.m., copper — 15.6 mg-kg" d.m. and zinc —
80 mg-kg' d.m. Suchorska-Orfowska et al. [2006], as well as Witoszyfiska and Jen-
dryczko [1994] point to the fact that the amount of microcomponents in herbal raw
materials is characterized by significant changeability, resulting from the developmental
phase, species and part of the analyzed plant. The analyzed sweet basil plants revealed
uneven abilities of accumulating the examined micro- and microelements, probably
caused by differentiated nutrition and cultivar features. However, the examined herbal
raw material contained quite a high level of mineral components and that is why it can
be a source of easily assimilable elements in human diet.

The concentration of nutrients in the examined substratum was differentiated ac-
cording to the analyzed factors (tab. 3). A higher mean salt concentration — 2.37 mS-cm’
' was obtained at a lower dose of CaCOj;, when the following values were found in the
substratum: 185.87 mg N-NO;-dm™, 539.87 mg K-dm>, 813,3 mg S-SO4dm™ and
186,8 mg Cl-dm>, lower salt concentration — 2.08 mS-cm™' was found in the substratum
with a higher dose of CaCO; in these objects lower contents of nitrates (177.12 mg-dm™),
potassium (396.12 mg-dm™), sulfur (737,8 mg-dm™) and chlorine 177,5 mg-dm™ were
reported. Having analyzed the substratum, we found a significant effect of CaCO; dose
upon the concentrations of potassium and calcium. A lower potassium content was
obtained in objects with higher calcium carbonate dose, where more calcium was ob-
tained, as compared to the objects in which a lower CaCOs dose was applied.
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CONCLUSIONS

1. Higher total nitrogen, potassium, calcium, magnesium and sulfur contents were
characteristic of plants of ‘Kasia’ cultivar, as compared to those of “Wala’ cultivar.

2. Calcium carbonate dose significantly differentiated the contents of N-NO;, P, K in
basil herb.

3. Higher contents of zinc, manganese and copper were found in plants of ‘Wala’
cultivar, as compared to the plants of ‘Kasia’ cultivar, whereas the contents of iron were
higher in plants of ‘Kasia’ cultivar.

4. Significant effect of calcium carbonate dose was reported upon the contents of
manganese and copper in sweet basil.

5. General salt concentration in the examined substratum was differentiated depend-
ing on the concentrations of particular nutrients in the substratum. Higher mean salt
concentration 2.38 mS-cm™ was obtained in the substratum, where higher concentra-
tions of N-NO;, K, S-SO; and Cl were found, whereas lower salt concentration
2.08 mS-cm™ substratum was found in objects where lower contents of nitrates, potas-
sium, sulfur and chlorine were reported.
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ZAWARTOSC SKEADNIKOW POKARMOWYCH ‘W BAZYLII
POSPOLITEJ (Ocimum basilicum L) W ZALEZNOSCI OD DAWKI
WEGLANU WAPNIA I ODMIANY

Streszczenie. Bazylia, uprawiana jako roslina lecznicza i przyprawowa ma duze wyma-
gania klimatyczne oraz wzgledem zyznosci i wilgotnosci gleby. Ziele zbierane w okresie
kwitnienia zawiera oprocz cennego olejku eterycznego, barwniki roslinne, witaminy
i sktadniki mineralne. Podjgte badania miaty na celu przeanalizowanie zawarto$ci makro-
i mikroelementéow w zielu dwoch odmian bazylii (‘Kasia’ i ‘Wala’) w zaleznoéci od da-
wek weglanu wapnia 6 i 12 g-dm™ podtoza. Zawarto$é azotu ogdlem ksztattowata sig na
do$¢ wyréwnanym poziomie od 5,23 do 5,43% s.m. Odnotowano istotny wptyw badanej
odmiany na zawarto$¢ N-ogdtem, natomiast dawka weglanu wapnia nie réznicowata za-
wartosci tego sktadnika w ro$linie. Odnotowano istotny wplyw dawki nawozu wapniowe-
go oraz odmiany na zawarto$¢ potasu i wapnia w zielu bazylii. Podwdjna dawka CaCO;
spowodowata, iz otrzymano mniejsza ilo$¢ potasu i wapnia w roslinie. Wigksza koncen-
tracj¢ K i Ca stwierdzono w zielu odmiany Kasia niz Wala. Wyzsza zawartoScia cynku,
manganu i miedzi odznaczaty si¢ rosliny odmiany Wala w poréwnaniu z roslinami od-
miany Kasia. Podwojenie dawki weglanu wapnia spowodowalo obnizenie koncentracji
manganu, miedzi i zelaza w zielu bazylii w poréwnaniu z pojedyncza dawka, tylko przy
ilosci cynku nie odnotowano takiej reakcji. Koncentracja sktadnikow pokarmowych
w badanym podtozu réznicowana byta w zaleznosci od analizowanych czynnikow.

Stowa kluczowe: zywienie, odmiana, makroelementy, mikroelementy

Accepted for print — Zaakceptowano do druku: 15.10.2010

Hortorum Cultus 9(4) 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


