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Abstract 
Objective:The aim of our study was to investigate chemical constituents of leaves of Sonchus oleraceus grown naturally in Iraq because in 
Iraq no phytochemical investigation had been   previously made in Iraq. 
Methods: Leaves of S . oleraceus were macerated in absolute methanol for 2 days, filtered and fractionated by petroleum ether, chloroform, 
ethyl acetate, and n-butanol. The ethyl acetate fraction was analyzed by high-performance liquid chromatography (HPLC) and high-
performance thin-layer chromatography (HPTLC) for its phenolic acid contents  and phenolic acid were isolated from this fraction and 
identified by gas chromatography/mass spectrometry, infrared, ultraviolet, HPLC, and HPTLC.  
Results: The different chromatographic and spectroscopic results revealed the presence of flavnoids.  
Conclusion: The results of the current study showed the presence of quarcetin in the ethyl acetate fractionand and   apigenin in n-butanol 
fraction of S. oleraceus.  
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INTRODUCTION 
Herbal   products are complex mixtures of organic chemicals that 
can come from any raw or processed part of a plant, including 
leaves, stems, flowers, roots and seeds [1]. they usually contain a 
number of pharmacologically active compounds. 
The plant Sonchus oleraceus belongs to the daisy family 
(Asteraceae)[2] is an upright, annual herb with simple branches. A 
special feature of these sow thistle is that the largest part of the 
plant is smooth and bare, without ant hair or bristles. The stems 
are hollowed out and have a milky sap and their lower part gets a 
purple color later in the spring. The leaves vary according to age, 
the old leaves are long-stalked and deeply lobed. The color of the 
leaves varies from light green to greenish blue and may have a 
jagged outline, but on spikes or hairs. The fruits are simple 
achenes, brownish in color and oval / oblong in shape. Plant has 
various uses such as cancer, digestion, laxative, emollient, blood 
purifier and also of strain of Rajsthan used as liver tonic[3].  
S. oleraceus is native to Europe, North Africa and West Asia. It
has spread to North and South America, India, China, southern
Australia[4]. In New Zealand[5], S. oleraceus is estimated as a
green vegetable that is usually cooked with meat. The genus
Sonchus comprises about 60 species, and three of them have
become common weeds around the world. These are S. arvensis,
perennial Saw thistle and the two  annual species S. oleraceus,
common Saw thistle and S. asper, prickly Saw thistle. The main
constituents of Sonchus L. were terpenes, steroids, flavones,
coumarins , etc. It has hepatoprotective activity, antitumor effect,
cardiovascular therapy, etc.[6].
Ten compounds were isolated and elucidated as   luteolin(Ⅰ
),luteolin-7-O-β-D-glucoside(Ⅱ),apigenin(Ⅲ),apigenin-7-O-β-D-
glucuronide methyl ester(Ⅳ),apigenin-7-O-β-D-glucuronide ethyl
ester(Ⅴ),apigenin-7-O-β-D-glucopyranuronide(Ⅵ),germanicyl
acetate(Ⅶ),3β-hydroxy-6β,7α,11β-H-eudesm-4-en-6,12-olide(Ⅷ
),oleanolic acid(Ⅸ) and 1-cerotol(Ⅹ) from Sonchus oleraceus.[7].
Caffeic acid is a type of polyphenol, -7-glucoside and apigenin-7-
glucoside. In addition, flavonoids (luteolin, apigenin, kaempferol,
and quercetin) and their glucoside derivatives were identified
from whole plant extracts Recently, caftaric acid has also been
identified from leaf extracts [8]. S.oleraceus L. (family
Asteraceae) is known for its high content of antioxidants and
antioxidant activity [9,10,11,12,13].The amount of polyphenol
and the antioxidant activity in plants depend on environmental
factors such as the growing season and location [14]. Some

flavonoids isolated from S. oleraceus  showed antioxidant activity 
[15].  
Flavonoids are naturally occurring compounds as secondary 
metabolites in plants functioning as a plant's physiological 
survival by protecting against fungal infections and UV radiation 
[16,17]. 
Apigenin: A Flavones are the most common substances in the 
flavonoid group   with antitumor activity.[18], anxiolytic 
properties[19], anti-      inflammatory[20,21], antioxidant, and 
anticarcinogenic    properties[22,23], antiviral, antibacterial, 
insecticidal, apoptotic, anti-   aging, and antioxidant 
properties[24].Apigenins play an important role in human cancer: 
breast cancer[25], Cervical Cancer[26], Colon Cancer[27], 
Hematologic Cancer[28], Lung Cancer[29]. 
Quercetin is one of the important bioflavonoids which has  anti-
inflammatory[30], antihypertensive[31],  anticarcinogenic 
properties[32],  antibacterial[33] and antiviral activity[34] 
vasodilator effects, antiobesity, antihypercholesterolemic and 
antiatherosclerotic activities.[35,36]. 

METHODS 
Collection of plant materials 
The plant was collected from Almasyab -Babil - Iraq in May- 
2017. The plant was identified and authenticated by Dr .Ibrahim 
Saleh Abbas. 
Equipment and chemical 
The instruments used were rotary evaporator (BȔCHI Rotavapor 
R-205, Swiss), sonicator (Baranson Sonifier, USA), high-
performance liquid chromatography (HPLC) (Sykam, Germany),
and high-performance thin-layer chromatography (HPTLC) (Eike
Reich/CAMAG-Laboratory, Switzerland). All chemicals and
solvents used were of analytical grade and obtained from Riedel-
de Haen, Germany, except trifluoroacetic acid, and methanol
which are HPLC grade purchased from Sigma-Aldrich, Germany.
The standard quercetin and apigenin were purchased from
Chengdu Biopurify Phytochemicals, China (purity >97). Thin-
layer chromatography (TLC) aluminum plates pre-coated with
silica gel 60 F 254 (100 mm×100 mm, 0.2 mm thick) used were
obtained from E. Merck Ltd., India.
Extraction
Leaves of S. oleraceus were thoroughly washed and dried in the
shade. The dried plant was pulverized in a mechanical grinder.
500g S. oleraceus leaf powder were macerated in methanol for 3
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days and filtered, and the filtrate was evaporated to dryness using 
a rotary evaporator under vacuum. 15 g of the residue was 
suspended in water and then fractionated by partitioning with 
petroleum ether, chloroform, ethyl acetate and n-butanol (100 ml 
x 3) for each fraction. The first three organic layers were dried 
over anhydrous sodium sulfate, filtered and evaporated to dryness. 
  
Preparations of standards and samples for analysis 
Standard solutions for the quarcetin and apigenin HPLC were 
prepared by dissolving 0.04 mg in 1 ml HPLC HPLC grade. Dried 
samples were prepared for HPLC analysis by dissolving in 
methanol and sonicating at 60 ° C for 25 minutes at 60 ° C, 
followed by centrifugation at 7500 rpm for 15 minutes. The clear 
supernatant of each sample was evaporated in vacuum. Residues 
were individually resuspended in 1 ml HPLC grade, homogenized 
using a vortex mixer and passed through a 2.5 μm disposable filter 
and stored at 4 ° C for further analysis. 20 μl of the sample was 
injected into the HPLC system for analysis.  
Standards used for HPTLC analysis (quercetin and apigenin) were 
prepared by dissolving 1 mg of each standard in 1 ml of methanol 
while preparing samples by dissolving a few milligrams of each 
sample in 1 ml of methanol. 
 
Preliminary phytochemical investigation 
Test for flavonoids 
Few milligrams of the ethyl acetate fraction were suspended in 
ethanol and few drops of 5% ethanolic KOH were added, and 
then, few drops of 5% HCl were added. The changes in colors 
were recorded. 
Test for phenols 
Few milligrams of methanol plant extract were treated with few 
drops of 1% FeCl3. Formation of dark greenish-blue color 
indicates the presence of phenols. 
 
Isolation of flavonoids derivative by preparative TLC 
A phenolic derivative was isolated by preparative TLC, utilizing 
ethyl acetate fraction  , n-butanol fraction. 
Preparation of stationary phase 
Readymade silica gel GF254 plates with a layer thickness of 0.5 
mm dimension 20×20 cm. The plates were reactivated by heating 
in the oven at 120°C for 15-20 minutes, left to cool, and used for 
application after allocation of the baseline and the solvent front. 
Preparation of mobile phase (solvent system) 
The constituents of the mobile phase for flavonoids (chloroform: 
acetone: formic acid - 75:16.5:8.5 V/V)  were mixed in a conical 
flask and introduced in the jar. The jar was lined with a filter 
paper, closed tightly, and left for saturation. 
Application of sample 
About 1 g of the sample was dissolved in absolute methanol and 
applied on the baseline of TLC plates using a capillary tube. 
Detection of separated spots 
Detection was carried out by examination under UV light with 
two wavelengths, namely 254 and 366 nm. The purity of each 
band was checked by analytical TLC until a single spot on the 
TLC plate was obtained for identification with the reference 
standard. 
 
HPLC analysis 
HPLC technique (SYKAM,Germany) was applied for the 
detection of different constituents found in the ethyl acetate 
fraction and n-butanol fraction as, flavonoids, and phenolic acids 
using a mobile phase composed of methanol (Solvent A), and 
Solvent B was 0.05% trifluoroacetic at pH 2.5, gradient program 
from A=70%(0-5min),A=40%(5-8min),A=90%(8-15) with flow 
rate 1.0 ml/ min, wavelength 280 nm, and a column nucludar C-
18-ODS(25cm*4.6mm), Autosampler model:S5200, Pump 

model:S2100 Quaternary Gradient pump ,Column Oven 
modl:S4115,Fraction Collector Model=Frac-950. 
 
HPTLC analysis 
The ethyl acetate fraction was also analyzed for its   flavonoid and 
phenolic acid contents using HPTLC (Eike Reich / CAMAG 
Laboratory, Switzerland) using silica gel GF254 plates prepared 
in a mobile phase from chloroform: acetone: formic acid (75 
:16.5: 8.5) at 280 and 366 nm wavelengths. 
 
Identification of isolated flavonoids derivatives 
The isolated flavonoids derivatives were identified by different 
spectroscopic and chromatographic techniques listed below: 
• Gas chromatography/mass spectrometry (GC/MS): The GC/MS 
instrument used was GC/MS-QP 2010 ultra: SHIMADZU/GC GC 
2010 Plus. 
• Conditions used for GC/MS analysis are the followings: 
• Column temperature: 50.0°C 
• Injection temperature: 280.0°C 
• Injection mode: Split less 
• Sampling time: 1 minute 
• Flow control mode: Pressure 
• Pressure: 100.0 kPa 
• Column flow: 1.2 ml/min 
• Linear velocity: 45.4 cm/s 
• Purge flow: 3.0 ml/min. 
• Infrared (IR): IR spectra for quercetin and apigenin was 
recorded in KBr disk , the range of scanning 4000-400 cm−1 
• UV: Few milligrams of quercetin and apigenin were dissolved in 
1 ml absolute methanol, and its UV absorbance was scanned from 
200 to 400 nm 
• HPLC: As listed before 
• HPTLC: As listed before. 
 

RESULTS 
Preliminary examination of the ethyl acetate fraction and n-
butanol fraction results is shown in Table 1. 
The HPLC results of analyzed ethyl acetate fraction and n-butanol 
show the presence of the listed compounds according to their 
retention times shown in the Table 2 and their chromatograms in 
Fig. 1,2compared with that of standard quercetin and apigenin 
shown in Figs. 3and 4, respectively. 
 

 
Fig. 1: High-performance liquid chromatography chromatogram of 

ethyl acetate fraction 
 

 
Fig.2: High-performance liquid chromatography chromatogram of n-

butanol fraction 
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Fig. 3: High-performance liquid chromatography chromatogram 

standard quercetin 
 

 
Fig.4: High-performance liquid chromatography chromatogram 

standard apigenin. 
 
 
 
 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Fig. 5: (a) Track 1: High-performance thin-layer chromatography 
(HPTLC) of ethyl acetate fraction. (b) High-performance thin-layer 

chromatography (HPTLC) of standard quercetin. (c)Track 2: 
HPTLC of n-butanol fraction. (d) Track 2: HPTLC of standard 

apigenin. 
 
HPTLC results are shown in Fig. 5. Preparative TLC 
chromatograms used for isolation of quercetin are shown in Fig6. 
Preparative TLC chromatograms used for isolation of apigenin are 
shown in Fig7. 
HPTLC plates used for isolation of quercetin are shown in Fig. 8. 
HPTLC chromatogram (a) at 366 nm and (b) at 254 nm. 
HPTLC plates used for isolation of apigenin are shown in Fig. 9. 
HPTLC chromatogram (a) at 366 nm and (b) at 254 nm 
GC/MS chromatogram of the isolated quercetin and apigenin 
GC/MS chromatogram of the isolated quercetin are shown in 
Figs. 10.  
GC/MS chromatogram of isolated apigenin are shown in Figs. 11. 
 
Table 1: Preliminary examination of the ethyl acetate fractionand n-

butanol fraction for flavonoids. 
Part used Fraction Flavonoids 

Leaves Ethyl acetate + 
Leaves Butanol + 
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Table 2: Retention time in minutes of standard quercetin and 
apigenin 

Standard material Retention time 
Quercetin 6.560 
Apigenin 4.12 

 
 

 
 

(a)  (b) 

 
Fig. 6: Preparative thin-layer chromatography for standard quercetin 
(1) and ethyl acetate fraction (2) and on silica gel GF254, detection by 

ultraviolet light (a) at 254 nm and (b) at 366 nm 
 
 

 
 

(a) (b) 
Fig. 7: Preparative thin-layer chromatography for standard 

apigenin(1) and n-butanol fraction (2) and on silica gel GF254, 
detection by ultraviolet light (a) at 254 nm and (b) at 366 nm 

 

 
Fig.8: High-performance thin-layer chromatography plates for 1-
ethyl acetate fraction and 2-isolated3-standard quercetin detection 

under ultraviolet light (a) at 254 nm and (b)at 366 nm 
 

 
 

Fig.9: High-performance thin-layer chromatography plates for 1-n-
butanol fraction and isolated3-standard apigenin, detection under 

ultraviolet light (a) at 254 nm and (b)at 366nm 
 

 
Fig. 10: Gas chromatography/mass spectrometry chromatogram of 

isolated quercetin 
 

 
Fig. 11: Gas chromatography/mass spectrometry chromatogram of 

isolated apigenin 
 
IR spectroscopy 
The IR spectral analysis of the isolated flavonoids compound 
(quercetin )  showed the peaks at 3333.10  , 
3093.92,1697.41,1608.69, 1521.389,1261.49, 1014.59, 864.14 
and680.89 cm−1. 
IR spectral analysis of the isolated flavonoids compound ( 
apigenin  ) showed the peaks at 2900-3400, 3012.91, 2856.67, 
1649.19, 1554.68, 1442.80,1242.20,1178.55and 736.83 cm−1 . 
The IR spectra of the isolated flavonoids compound(quercetin , 
apigenin )is shown in Figs. 12and 13, respectively. 
UV spectrum of the isolated flavonoids compound is shown in 
Figs. 14 and 15, respectively. 

 

 
Fig. 12: Infrared spectrum of isolated quercetin 
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Fig. 13: Infrared spectrum of isolated apigenin 

 

 
Fig. 14: Ultraviolet spectrum of isolated (F=quercetin) 

 

 
Fig. 15: Ultraviolet spectrum of isolated apigenin 

 
DISCUSSION 

Thin-layer chromatography (TLC) is a relatively old technique 
among the various chromatographic separation methods, but it 
shows some marked advantages over the other chromatographic 
techniques[37].   
 TLC or HPTLC is mainly used as a cost-effective method of 
separation, qualitative identification or semi-quantitative visual 
analysis of samples. Accordingly, TLC is often described as a 
pilot method for HPLC [38]. However, recent reviews show that 
the TLC and HPTLC techniques can be used to solve many 
qualitative and quantitative analytical problems in a variety of 
fields including medicine, pharmacy, chemistry, biochemistry, 
food analysis, toxicology, and environmental analysis [39]. 
Natural products were the only most prolific source of drug 
development. More than 100 new products are in clinical 

develoapment, especially as anti-cancer agents and anti-infective 
agents [40]. Natural products have played a key role in modern 
drug development, especially for antibacterial and antitumour 
drugs [41]. Most of these natural products are secondary plant 
metabolites. During the extraction solvent to diffuse into the solid 
plant material and solubilize compounds of similar polarity. The 
extraction and separation of chemical constituents of plants 
depends on selective solvents by standard techniques. 
Quercetin is a class of natural compounds widely used in plants 
has an important role in health care and various traditional 
medical systems in the world. Quercetin has antioxidant and anti-
inflammatory effects that can help reduce prostate inflammation 
[42,43]. 
Fractionation is the best way to separate each group of 
constituents alone if the plant contains several groups of 
constituents. 
Preliminary phytochemical analysis confirmed the presence of 
flavonoids. The ethyl acetate extract of the cold process, which 
was further subjected to isolation, gave pale yellow crystals. 
In the IR spectral analysis(quercetin), the peak at 3333.10 cm−1, 
a broad band is most probably the result of O-H stretching 
vibrations of phenol OH group. The peak at 2947.33 cm−1 
showed C-H stretching due to –CH3. The peak at 1697.41 cm−1 
indicates the presence of -C=O, carbonyl group   . The peak at 
1608.76 cm−1 showed the presence of -CH=CH group. The peak 
at 1521.89 cm−1 indicates the presence of benzene ring. The peak 
at 864.14cm−1showed the presence of disubstitution of benzene 
ring of isolated compound. The molecular weight of isolated 
quercetin detected in the GC/MS at302 m/z .   The UV 
florescence, HPLC, and HPTLC results are similar to that of 
standard quercetin .All the above results confirm that the isolated 
compound is quercetin. 
Quercetin, flavonoids derivative, has been found in many plant 
species and has various anti-inflammatory, antihypertensive, 
vasodilator effects, antiobesity, antihypercholesterolemic and 
antiatherosclerotic  , antioxidant activities as well      as 
pharmacological effects[44]. 
The IR spectra of the isolated compound (Fig. 13) showed a broad 
intermolecular OH stretch vibrations band at ~3333 cm−1. There 
was an aromatic C–H stretch, 3040 cm−1. There is a vibration 
band at 1646 cm−1 characteristic for flavone of conjugation 
between the C=O and double bonded of C2–C3, also, 1801 
cm−1 for lactone ring. The IR spectra showed three vibration 
bands (1466, 1497, and 1578 cm−1) for the ring C=C, while 1466 
cm−1 denotes the characteristic of C–O–H stretch. The intensive 
band at 1024 cm−1 was most probably the result of C–O–C stretch 
from the central heterocyclic ring. The molecular weight of 
isolated apigenin detected in the GC/MS at270 m/z  . The UV 
florescence, HPLC, and HPTLC results are similar to that of 
standard apigenin .All the above results confirm that the isolated 
compound is apigenin. 
Apigenin showed a reduction in carrageenan-induced paw 
swelling throughout the duration of the experiment and induced 
strong anti-inflammatory activity. The effectiveness of apigenin at 
1 and 3 hours indicates its antagonistic effect on prostaglandin, 
BK, histamine and serotonin. The production of histamine and 
serotonin occurs after one hour, while BK and prostaglandin are 
released after the injection of carrageenan after two and three 
hours, respectively.[45] High-dose apigenin was similar to the 
anti-inflammatory effect of diclofenac sodium. The results 
obtained are an indication that apigenin might be effective in 
acute inflammatory conditions. Since inflammation is also 
accompanied by pain, most anti-inflammatory drugs have an 
antinociceptive potential. The peripheral analgesic activity of the 
drugs could be via the inhibition of cyclooxygenases (COX) and / 
or lipoxygenases as well as other mediators, while the central 
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analgesic effect could be through the inhibition of central pain 
receptors. 
Apigenin and their glycosides have been shown to have potent 
antibacterial effects[46], antileukemic activities, Apigenin-7-O-
glucuronide is known to have anti-inflammatory activity . 
The significance of this study is that it is the first study to confirm 
the presence of quercetin and apigenin in the Iraqi species of S. 
oleraceus. 
 

 
Fig.18 Structures of compound isolated from S. oleraceus. 

R1=R2=OH, R3=H: quercetin ,, R1=H ,R2=H, R3= H: apigenin 
 

CONCLUSION 
The results of the current study showed the presence of 
flavonoids derivative, i.e., quercetin in the ethyl acetate fraction 
and apigenin in butanol fraction  . 
 

ACKNOWLEDGMENT 
Financial support and deeply grateful to the College of Pharmacy 
of the University of Baghdad for giving us the opportunity and the 
opportunity to do this work. 
 

REFERENCES 
1- Bent S. Herbal medicine in the United States: review of efficacy, 

safety, and     regulation. J Gen Inter Med 2008; 23(6): 854-9. 
2-  WALTER H , CAO A ,  GU H: Host selection and utilisation of 

Sonchus oleraceus (Asteraceae) by Helicoverpa armigera 
(Lepidoptera: Noctuidae): A genetic analysis.An international 
journal of the aab 2001;138(3) :293-299. 

3- Cici, S. Z.-H., S. Adkins and J. Hanan (2009). Modelling the 
morphogenesis of annual sowthistle, a common weed in crops. 
Computers and Electronics in Agriculture 69: 40-45.  

4- Chauhan B. S , Gill GU, Preston Ch . Factors affecting seed 
germination of annual sowthistle (Sonchus oleraceus) in southern 
Australia. Weed Science Society of America.2006;  54(5): pg(s) 
854-860. 

5- Cameron, E.K. 2000. Native sow thistle Sonchus kirkii rediscovered 
in the Auckland region. Auckland Botanical Society Journal, 55, 21-
24. 

6-  LEI jiang , GUO-RONG wang, QING-qiang yao . Review on the 
chemical constituents and pharmcological activities of Sonchus L. 
(Institute of Materia Medica,Shangdong Academy of Medical 
Science,Ji′nan 250062) .2007-11. 

7- Jing-Yu liang ,  Yan xu . Chemical Constituents of Sonchus 
oleraceus L. (Department of Natural Medicinal Chemistry, China 
Pharmaceutical University, Nanjing 210038,China)5- 2005. 

8-  ZQ Ou, DM schmierer , T Rades ,L Larsen , A McDowell. 
Application of an online post-column derivatization HPLC-DPPH 
assay to detect compounds responsible for antioxidant activity in 
Sonchus oleraceus L. leaf extracts. J Pharm Pharmacol. 2013 
Feb;65(2):271-9. 

9-  Pietta Giorgio pier. Flavonoids as Antioxidants. J. Nat. 
Prod., 2000, 63 (7), pp 1035–1042. 

10-  Ou Zong-Quan , Rades Thomas, McDowell Arlene. Anti-Ageing 
Effects of Sonchus oleraceus L. (pūhā) Leaf Extracts on H2O2-
Induced Cell Senescence. Molecules 2015, 20(3),p- 4548-4564. 

11-  McDowell Arlene  , Thompson Scott , Stark Mirjam , Ou Quan Z., 
Gould S.K. Antioxidant Activity of Puha (Sonchus oleraceus L.) as 
Assessed by the Cellular Antioxidant Activity (CAA) Assay. 
Phytother. Res.2011;25(12),p-1876-1882. 

12-  DZ Xia , XF Yu , ZD Zou. Antioxidant and antibacterial activity of 
six edible wild plants (Sonchus spp.) in China. Nat Prod Res. 2011 
Dec;25(20):1893-901. 

13- Yin Jie, Kwon Joong GU., Wang Hyeon Myeong. The antioxidant 
and cytotoxic activities of Sonchus oleraceus L. extracts. Nutr Res 
Pract. 2007 Autumn; 1(3): 189–194. 

14-  Alfaro  S ., Mutis  A., Palma R., Quiroz  A. , Seguel I. , 
Scheuermann  E. In uence of genotype and harvest year on 
polyphenol content and antioxidant activity in murtilla (Ugni 
molinae Turcz) fruit . Journal of Soil Science and Plant Nutrition, 
2013, 13(1), 67-78  . 

15-  Yin, J., C. Si and M. Wang . Antioxidant activity of flavonoids and 
their glucosides from Sonchus oleraceus L. Journal of Applied 
Biology Chemistry 2008:51(2),P-57-60.  

16- Shashidhra, K. V.; Manoj, K.; Abdhesh, K.; Tetrahedron Letters 
2012, 53(18), 2355- 2359.  

17-  Havsteen Bent. The biochemistry and medical significance of the 
flavonoids,Pharmacology & Therapeutics.2002;96(2-3), p- 67-202. 

18- Yeung Ching Jim- Sai. Preclinical studies of chemotherapy for 
undifferentiated thyroid carcinoma. Advances in Molecular and 
Cellular Endocrinology.2006:4,p-117-144. 

19-  Johnston G.A.R. , Mewett K.N. Herbal Products and GABA 
Receptors Encyclopedia of Neuroscience, 2009, Pages 1095-1101. 

20-  Dzoyem J.P. , . McGaw L.J. ,  Kuete V. , . Bakowsky U. Anti-
inflammatory and Anti-nociceptive Activities of African Medicinal 
Spices and Vegetables. Medicinal Spices and Vegetables from 
Africa.2017,pages 239-270.  

21-  Liang YC, Huang YT, Tsai SH, Lin-Shiau SY, Chen CF, Lin JK. 
Suppression of inducible cyclooxygenase and inducible nitric oxide 
synthase by apigenin and related flavonoids in mouse 
macrophages. Carcinogenesis. 1999;20:1945–1952. 

22-  Wcislo Gabriel , Katarzyna Szarlej-Wcislo. Colorectal Cancer 
Prevention by Wheat Consumption . Wheat and Rice in Disease 
Prevention and Health, 2014, Pages 91-111. 

23--  Gupta Sanjay , Shukla Sanjeev . Apigenin: A Promising Molecule 
for Cancer Prevention. Pharmaceutical Research .2010:27(6):962-
78 · 

24-  Menaa Farid ,  Menaa  Bouzid. Polyphenols in Chronic Diseases and 
their Mechanisms of Action.Polyphenols in Human Health and 
Disease,2014:(1), Pages 839-848. 

25-  Way TD, Kao MC, Lin JK. Apigenin induces apoptosis through 
proteasomal degradation of HER2/neu in HER2/neu-overexpressing 
breast cancer cells via the phosphatidylinositol 3-kinase/Akt-
dependent pathway. J Biol Chem. 2004;279:4479–4489.  

26-  Zheng PW, Chiang LC, Lin CC. Apigenin induced apoptosis through 
p53-dependent pathway in human cervical carcinoma cells. Life 
Sci. 2005;76(12):1367–1379.   

27- G2/M and growth inhibition by apigenin in human colon carcinoma 
cell lines. Mol Carcinog. 2000;28:102–110. 

28-  Wang IK, Lin-Shiau SY, Lin JK. Induction of apoptosis by apigenin 
and related flavonoids through cytochrome c release and activation 
of caspase-9 and caspase-3 in leukaemia HL-60 cells. Eur J 
Cancer. 1999;35:1517–1525. 

29-  Li ZD, Liu LZ, Shi X, Fang J, Jiang BH. Benzo[a]pyrene-3,6-dione 
inhibited VEGF expression through inducing HIF-1alpha 
degradation. Biochem Biophys Res Commun. 2007;357:517–523. 

30-  OK  Chun ,SJ  Chung , KJ Claycombe ,WO Song. Serum C-reactive 
protein concentrations are inversely associated with dietary 
flavonoid intake in U.S. adults. J Nutr. 2008 Apr;138(4):753-60. 

31- RL  Edwards ,T Lyon ,SE Litwin , A Rabovsky , JD Symons ,T Jalili 
. Quercetin reduces blood pressure in hypertensive subjects. J 
Nutr. 2007 Nov;137(11):2405-11. 

32-  Vásquez-Garzón VR, Arellanes-Robledo J, García-Román R, 
Aparicio-Rautista DI, Villa-Treviño S. Inhibition of reactive oxygen 
species and pre-neoplastic lesions by quercetin through an 
antioxidant defense mechanism. Free Radic Res. 2009;43:128–37. 

33-  Ramos FA, Takaishi Y, Shirotori M, Kawaguchi Y, Tsuchiya K, 
Shibata H, et al. Antibacterial and antioxidant activities of quercetin 
oxidation products from yellow onion (Allium cepa) skin. J Agric 
Food Chem. 2006;54(10):3551–7. 

Dalia gh. Alrekabi et al /J. Pharm. Sci. & Res. Vol. 10(9), 2018, 2242-2248

2247

http://www.ncbi.nlm.nih.gov/pubmed/?term=Bent%20S%5Bauth%5D
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=WALTER%2C+G+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=CAO%2C+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=GU%2C+H
http://bts.nzpcn.org.nz/bts_pdf/Auck_2000_55_1_21-24.pdf
http://bts.nzpcn.org.nz/bts_pdf/Auck_2000_55_1_21-24.pdf
http://bts.nzpcn.org.nz/bts_pdf/Auck_2000_55_1_21-24.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23278695
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=McDowell%2C+Arlene
https://www.ncbi.nlm.nih.gov/pubmed/21793765
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2849021/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2849021/
https://www.sciencedirect.com/science/journal/01637258
https://www.sciencedirect.com/science/journal/15692566
https://www.sciencedirect.com/science/journal/15692566
https://www.sciencedirect.com/science/article/pii/B9780080450469008688
https://www.sciencedirect.com/science/article/pii/B9780080450469008688
https://www.sciencedirect.com/science/referenceworks/9780080450469
https://www.sciencedirect.com/science/article/pii/B9780128092866000091
https://www.sciencedirect.com/science/article/pii/B9780128092866000091
https://www.sciencedirect.com/science/article/pii/B9780128092866000091
https://www.sciencedirect.com/science/article/pii/B9780128092866000091
https://www.sciencedirect.com/science/book/9780128092866
https://www.sciencedirect.com/science/book/9780128092866
https://www.sciencedirect.com/science/article/pii/B9780124017160000088
https://www.sciencedirect.com/science/article/pii/B9780124017160000088
https://www.sciencedirect.com/science/book/9780124017160
https://www.sciencedirect.com/science/book/9780124017160
https://www.researchgate.net/profile/Sanjay_Gupta22
https://www.researchgate.net/profile/Sanjay_Gupta22
https://www.researchgate.net/profile/Sanjeev_Shukla2
https://www.researchgate.net/profile/Sanjeev_Shukla2
https://www.researchgate.net/publication/journal/1573-904X_Pharmaceutical_Research
https://www.sciencedirect.com/science/article/pii/B9780123984562000657
https://www.sciencedirect.com/science/article/pii/B9780123984562000657
https://www.sciencedirect.com/science/book/9780123984562
https://www.sciencedirect.com/science/book/9780123984562
https://www.ncbi.nlm.nih.gov/pubmed/18356331
https://www.ncbi.nlm.nih.gov/pubmed/17951477
https://www.ncbi.nlm.nih.gov/pubmed/17951477


34- Johari J, Kianmehr A, Mustafa MR, Abubakar S, Zandi K. Antiviral
activity of baicalein and quercetin against the Japanese encephalitis
virus. Int J Mol Sci. 2012;13(12):16785–16795. 

35- Salvamani S, Gunasekaran B, Shaharuddin NA, Ahmad SA, Shukor
MY. Antiartherosclerotic effects of plant flavonoids. Biomed Res Int
2014. 2014:480258. 

36- Sultana B, Anwar F. Flavonols (Kaempeferol, quercetin, myricetin)
contents of selected fruits, vegetables and medicinal plants. Food 
Chem. 2008;108:879–84. 

37- Sherma Joseph. Thin layer chromatography in environmental
analysis. Rev. Anal. Chem.1995: 14: 75-142. 

38- Rozylo JK, Janicka M. Different planar techniques for prediction of
solute retention in column liquid chromatography. J Planar
Chromatogr, 1996, 9(6): 418-24. 

39- Weins C, Hauck HE. Advances and developments in thin layer
chromatography. LC-GC Int, 1996, 14(6): 455-71. 

40- Harvey L Alan . Natural products in drug discovery.drug discovery
today,2008:13(19-20), pages 894-901. 
41- Veeresham Ciddi. Natural products derived from plants as a
source of drugs. J Adv Pharm Technol Res. 2012 Oct-Dec; 3(4):
200–201. 

42- M Alexandrakis , R Letourneau , D Kempuraj ,K-  Grzybowska 
Kandere- ,M Huang ,S Christodoulou , W Boucher ,D  Seretakis
,TC Theoharides . Flavones inhibit proliferation and increase
mediator content in human leukemic mast cells (HMC-1). Eur J
Haematol. 2003;71(6):448-54. 

43- SR McAnulty, LS McAnulty , DC  Nieman ,JC Quindry ,PA Hosick
,MH Hudson ,L Still ,DA Henson ,GL Milne ,  JD Morrow ,CL
Dumke , AC Utter , NT Triplett ,A        Dibarnardi . Chronic
quercetin ingestion and exercise-induced oxidative damage and
inflammation. Appl Physiol Nutr Metab. 2008 Apr;33(2):254-62. 

44- Pawlęga-Pawlikowska Bożena , Dziubińska Halina , Król Elżbieta ,
Trębacz  Kazimierz ,Wilkolazka AnnaJarosz-,Paduch Roman  ,
Gawron Antoni  , Gruszeckif Wieslaw . Characteristics of quercetin
interactions with liposomal and vacuolar
membranes.2014;1838(1),P254-265. 

45- Di Rosa M, Willoughby DA. Screens for anti-inflammatory drugs. J
Pharm Pharmacol. 1971;23:297–298. 

46- Basile Adriana ,Giordano Simonetta , Cobianchi Castaldo Rosa ,
Jose Antonio Lopez. Antibacterial activity of pure flavonoids
isolated from mosses. Phyto.1999;52(8) Pages 1479-1482. 

Dalia gh. Alrekabi et al /J. Pharm. Sci. & Res. Vol. 10(9), 2018, 2242-2248

2248

https://www.sciencedirect.com/science/article/pii/S1359644608002651%23!
https://www.sciencedirect.com/science/article/pii/S1359644608002651%23!
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veeresham%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23378939
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3560124/
https://www.ncbi.nlm.nih.gov/pubmed/14703695
https://www.ncbi.nlm.nih.gov/pubmed/14703695
https://www.ncbi.nlm.nih.gov/pubmed/18347680
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!
https://www.sciencedirect.com/science/article/pii/S0005273613002915%23!

	Leaves of S. oleraceus were thoroughly washed and dried in the shade. The dried plant was pulverized in a mechanical grinder. 500g S. oleraceus leaf powder were macerated in methanol for 3 days and filtered, and the filtrate was evaporated to dryness ...
	Standard solutions for the quarcetin and apigenin HPLC were prepared by dissolving 0.04 mg in 1 ml HPLC HPLC grade. Dried samples were prepared for HPLC analysis by dissolving in methanol and sonicating at 60   C for 25 minutes at 60   C, followed by ...
	Standards used for HPTLC analysis (quercetin and apigenin) were prepared by dissolving 1 mg of each standard in 1 ml of methanol while preparing samples by dissolving a few milligrams of each sample in 1 ml of methanol.
	Detection was carried out by examination under UV light with two wavelengths, namely 254 and 366 nm. The purity of each band was checked by analytical TLC until a single spot on the TLC plate was obtained for identification with the reference standard.
	2-  WALTER H , CAO A ,  GU H: Host selection and utilisation of Sonchus oleraceus (Asteraceae) by Helicoverpa armigera (Lepidoptera: Noctuidae): A genetic analysis.An international journal of the aab 2001;138(3) :293-299.
	7- Jing-Yu liang ,  Yan xu . Chemical Constituents of Sonchus oleraceus L. (Department of Natural Medicinal Chemistry, China Pharmaceutical University, Nanjing 210038,China)5- 2005.
	11-  McDowell Arlene  , Thompson Scott , Stark Mirjam , Ou Quan Z., Gould S.K. Antioxidant Activity of Puha (Sonchus oleraceus L.) as Assessed by the Cellular Antioxidant Activity (CAA) Assay. Phytother. Res.2011;25(12),p-1876-1882.
	18- Yeung Ching Jim- Sai. Preclinical studies of chemotherapy for undifferentiated thyroid carcinoma. Advances in Molecular and Cellular Endocrinology.2006:4,p-117-144.
	24-  Menaa Farid ,  Menaa  Bouzid. Polyphenols in Chronic Diseases and their Mechanisms of Action.Polyphenols in Human Health and Disease,2014:(1), Pages 839-848.
	44-  Pawlęga-Pawlikowska Bożena , Dziubińska Halina , Król Elżbieta , Trębacz  Kazimierz ,Wilkolazka AnnaJarosz-,Paduch Roman  , Gawron Antoni  , Gruszeckif Wieslaw . Characteristics of quercetin interactions with liposomal and vacuolar membranes.2014...



