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Abstract

The present study was conducted with the aim of comparative investigation of some phytochemical
indices and antioxidant properties of six wild species of the chicory family. The present study was analyzed
as a factorial experiment based on a completely randomized design and with three replications. In order to
compare the means, the SNK test was used. For this purpose, wild Persian milk thistle (Silybum marianum
L.) and European milk thistle (Onopordum acanthium L.), burdock (Arctium lappa), safflower (Carthamus
tinctorius), yarrow (Achillea millefoium) and chicory (Cichorium intybus) were collected from the research
farms of the Faculty of Agriculture of Urmia University. The highest total phenol content was in chicory
flowers and the lowest was in safflower stems. The total flavonoid content in yarrow leaves and safflower
stems and flowers was 19.55 and 11.12 mg quercetin per gram of dry weight. Also, the free radical
scavenging assay (DPPH) showed that the lowest 50% inhibition concentration (IC50) belonged to the
methanol extract of chicory flowers at (22.68) and the highest to safflower stems at (124.48) g/ml. Also, the
highest concentrations of cadmium and lead were measured in the stems of Iranian Marigold at (4.1) and
(27.15) g/kg of dry weight, respectively. Given the medicinal and industrial importance of chicory plants
and the variation in active ingredients in different plants depending on climatic conditions and plant growth
environment, and the risk of heavy metal accumulation in plants for consumer health, necessary

precautions should be taken when consuming widely used medicinal plants.
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Table 1. Average and monthly total meteorological parameters during the growing period of the 2017 crop year

October y» JEv) oo 50 July .5 Junesls > May g Month) ol
September August (Parameter) .l
15.7 24.9 27.6 26.3 223 16.9 Average air temperature°C) lss slod Lawgio
223 32.4 34.6 334 29.7 22.7 Average maximum (°C) Lo Sl lawgie
temperature
9.1 17.3 20.6 19.3 14.9 11.1 Average minimum (°C) s Sl Lwgie
temperature
52 41 39 39 39 51 Average relative (%) s cugb, lawgie
humidity
4 4 3 4 6 6 Average wind speedm s) ol e p Lavsgie
2.1 0 22 0 1.8 19.9 Total precipitation(mm) L gsexe
2.09 0 2.19 0 1.79 19.26 Effective precipitation  (mm) ;3 3L
273.4 306.9 348.8 350.4 360.2 273.2 Total sunshine (Hrs d™) sl clebo ggoe
hours
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Table 2. Physical properties of the tested soil

BD PWP FC Sl cdl () oy o3lail w39 Soil S Gee
(gem™) Soil texture Particle size distribution depth
(cm® cm’®) Sand .5 Siltedew Clay ., (cm)

1.328 0.241 0.349 Silt Clay Loam 6 50 44 0-30
1.530 0.279 0.366 Clay Loam 28 33 39 30-60

Note: FC, Field capacity; PWP, Permanent wilting point; BD, Bulk density
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Table 3. Chemical properties of the tested soil

pH P K ECe oC oM CaCO; Soil S gac

) (dSm™) depth
k -1 0, p

(mgkg™) (%) cm)

82 23 470.79 1.42 1.14 1.97 13.5 0-30

7.9 12 138.38 0.94 0.62 1.07 13.0 30-60

Note: EC, Electrical conductivity; K, Potassium; P, Phosphorus; OM, Organic matter; OC, Organic carbon
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Figure 1 - Total phenolic content of methanolic extracts (in mg gallic acid/g dry weight) of six species of the
Chicory family. Columns are the mean + SE of three replicates, vertical bars indicate standard deviation, and
different letters indicate significant differences at the 5% probability level based on the s.n.k. test
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Figure 2. Flavonoid content of methanolic extracts (in mg quercetin/g dry weight) of six species of the Chicory
family. Columns are the mean + SE of three replicates, vertical bars indicate standard deviation, and different
letters indicate significant differences at the 5% probability level based on the s.n k. test.
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Figure 3. Percentage of DPPH radical scavenging of methanolic extracts of six species of the Chicory family;

columns are the mean + SE of three replicates, and vertical bars indicate standard deviation, and different letters
indicate significant differences at the 5% probability level based on the s.n.k. test
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Figure 4. Cadmium concentration in organs of six species of the Chicory family; columns are the mean + SE of
three replicates, and vertical bars indicate standard deviation, and different letters indicate significant differences
at the 5% probability level based on the s.n.k. test
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Figure 5. Concentration of lead in organs of six species of the Chicory family; columns are the mean = SE of three

replicates, and vertical bars indicate standard deviation, and different letters indicate significant differences at the
5% probability level based on the s.n.k. test
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