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Abstract

Methanolic and aqueous extracts of C. cardunculus, A. millefolium, C. officinalis, and M.
chamomilla flowers were Phytochemical, Identification of polyphenols and flavonoids by
HPLC, and also investigated for their antibacterial activity, Escherichia coli, Staphylococcus
aureus and Bacillus subtillis. The phytochemical was observed that crude methanolic and
aqueous extracts of investigated flowers the highest content from activity complex. HPLC
analysis identified eighteen polyphenolic compounds as authentic samples namely: Gallic
acid, pyrogallol, 4-amino benzoic, protocatechuic, cataehein, chlorogenic, catechol,
e.picatechen, caffien, p.oh.benzoic, caffeic, vanillic, ferulic, ellagic, benzoic acid, salicylic acid,
coumarin and cinnamic acid. While, flavonoid compounds its eleven compounds as authentic
samples namely: narengin, rutin, hisperdin, romarinic, quereitrin, quereetrin, narenginin,
kampferol, luteolin, hispertin, and 7-Hydoxyflavon. The methanolic extracts of C. officinalis
and M. chamomilla flowers produced the highest growth inhibition (43.88 and 42.11%) for
against B. subtillis at 6 mg/ml, While, the aqueous extracts of C. officinalis and M. chamomilla
flowers produced the highest growth inhibition (29.99 and 29.22 %) for against Bacillus
subtillis at 6 mg/ml. Moreover, the C. officinalis and C. cardunculus flowers extract produced
the highest growth inhibition for methanolic and aqueous extracts of against Escherichia coli
at 6 mg/ml.
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Introduction

The phytochemical constituents of crude methanolic and aqueous extracts for Cynara
cardunculus, Achillea millefolium, Calendula officinalis and Matricaria chamomilla flowers
Haghi et al., (2014). The methanolic extract was higher in focus than aqueous extract, where
it is more polarity. Identified some polyphenolic derivatives from the flowers of C. cardunculus,
for instance, Falé et al., 2014, analyzed by (HPLC) resulted in the presence of the following
chemical compounds, Chlorogenic acid. Rigane et al., 2013, who found the five compounds,
were identified and quantified by LC/MS and HPLC in C. officinalis leaves and flowers of
aqueous-methanolic extracts, were Rutin, quercetin-3-O-glucoside, scopoletin-7-O-glucoside,
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isorhamnetin-3-O-glucoside and gallic acid. Likewise, Haghi et al., 2014, found that 30
phenolic compounds in Matricaria chamomilla and its extracts by UPLC-UV, e.g. chlorogenic
acid, caffeic acid, p-coumaric acid, salicylic acid, rutin, apigenin-7-glucoside, quercetin,
luteolin, apigenin, kaempferol and isorhamnetin, were the most predominant components.
Identified some Flavonoids derivatives from the flowers of C. cardunculus, for instance,
Benetis et al., 2008, detected the content of the identified flavonoids, in A. millefolium flowers,
flavone-O-glycosides, namely: apigenin-7-O-glucoside, luteolin-7-O-glucoside, and their
corres ponding free aglycones apigenin and luteolin. Moreover, Rigane et al., 2013, who
found the some compounds were identified and quantified by LC/MS and HPLC in leaves and
flowers of aqueous-methanolic extracts, Rutin, quercetin-3-O-glucoside, scopoletin-7-O-
glucoside, and isorhamnetin-3-O-glucoside. Likewise, Al-Bahtiti et al., 2012, who isolated and
identified of Matricaria chamomilla flowers, by HPLC technique as flavone and flavonols
compound namely: kaempferol-o-glycosides, quercetin-o-glycosides, and myricetin-o-
glycosides. The effect of extracts as antibacterial agents, Alaa and Zeinab, et al., 2013, they
found that antimicrobial activities of free and bound methanolic extracts of different parts of
Artichoke for heart bound phenols extract on E. Coli, St. aureus and B. Subtilis. Moreover,
Anupam et al., 2011, This plant showed good antibacterial activity for instance, Roopashree
et al., 2008, who found antibacterial activity of aqueous extracts for Calendula officinalis, for
E. coli, B. subtillis and St.coccus. Likewise, Al-Bahtiti et al., 2012, found the chamomile
extracts have activity against Escherichia coli, Staphylococcus aureus and Bacillus subtillis.

Materials and methods
Plant materials

Flowers of Globe Artichoke (Cynara Cardunculus), Achillea (Achillea millefolium), Pot
marigold (Calendula officinalis) and Chamomile (Matricaria chamomilla), belong to family
Compositeae, were used in this study. Samples were collected, cutting the flowers of plants,
from the Experimental Station of the Faculty of Agriculture within the campus of the University
of Mansoura, which located in the north of Egypt. Plant flowers were cleaned, dried in the
shade, and then grounded to a fine powder using a grinding mill. Powdered samples (3 Kg) of
each plant was extracted by soaking at room temperature for six times with methanol (30 L).
Extracts were concentrated to nearly dryness under reduced pressure by using rotary
evaporator at 45°C to achieve the crude methanolic extracts.

Preliminary phytochemical tests of crude methanolic and aqueous extracts of
investigated Flowers:

Preliminary phytochemical tests were carried out on the crude methanolic and aqueous
extracts by boiling for 3 hours, extract to detect the presence of: terpenes, tannins, flavonoids,
saponins, alkaloids, carbohydrate and/or glycosides, phenolic glycosides and resins.

Detection of terpenes: Terpenes were detected according to method adopted by Harborne
(1988). A small amount of crude aqueous plant extract was dissolved in chloroform, then a
few drops of concentrated sulfuric acid were added carefully on the wall of test tube to form
two separated layers, the resulted yellow ring changed to orange then red indicating the
presence of terpenes.

Detection of tannins: Tannins were detected by the method described by Harborne (1988).
Few milliliters of distilled water were added to few milliliters of aqueous extract and filtrate,
then ferric chloride solution (5%) was added to the filtrate. The presence of tannins yellowish
green color was obtained.

Detection of flavonoids: Flavonoids were detected according to Harborne (1988). A small
amount of crude plant extract was macerated in hydrochloric acid (1%) over night, then
sodium hydroxide solution (10%) was added to the filtrate, the appearance of yellow color
indicates the presence of flavonoids.

Detection of saponins: Saponins were detected according to Harborne (1988). The
aqueous crude plant extract was vigorously shaken developing a voluminous froth which
persisted for almost one hour indicate the presence of saponins.
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Detection of carbohydrate and/or glycosides: Carbohydrate and/or glycosides in crude
plant extract were detected using Molish’s reagent according to Harborne (1988). Some
drops of a-naphthol in ethyl alcohol were added to 1ml of crude Boiling Water extract, then
1ml of concentrated sulfuric acid was added carefully without shaking, a purple ring was
appeared indicating the presence of carbohydrate and/or glycosides in crude plant extract.

Detection of alkaloids: Alkaloids were detected according to Harborne (1988) by adding
2ml of diluted hydrochloric acid to 1ml of plant extract. Then five drops of *Wagner’s reagent
were added to 1ml of the previous solution and shaking after addition of each drop. After
leaving for sometimes, the formed precipitate indicating the presence of alkaloids.

Detection of phenolic glycosides: Phenolic glycosides were detected according to
Harborne (1988) by the following technique: some drops of concentrated sulfuric acid were
added to 1ml of plant extract, a red color was produced which disappear when water was
added.

Detection of resins: Resins were detected according to the methods described by Harborne
(1988). The crude boiling water extract was boiled on water bath for 20 minutes and distilled
water was added to extract, a white precipitate was formed in presence of resins.

Analysis of polyphenols by HPLC technique:

Phenolic compounds were determined by HPLC according to the method of Goupy et al.,
1999, as follow : 5 g of sample were mixed with methanol and centrifuged at 10000 rpm for 10
min and the supernatant was filtered through a 0.2 ym Millipore membtrane filter then 1-3 ml
was collected in a vial for injection into HPLC Agilent 1200 series equipped with auto
sampling injector, solvent degasser, ultraviolet (UV) detector set at 280 nm and quarter HP
pump ( series 1050). The column temperature was maintained at 35°C. Gradient separation
was carried out with methanol and acetonitrile as a mobile phase at flow rate of 1 ml/min.
Phenolic acid standard from sigma Co. were dissolved in a mobile phase and injected into
HPLC. Retention time and peak area were used to calculation of phenolic compounds
concentration by the data analysis of HEWLLET packed software.

Analysis of flavonoids by HPLC technique:

Flavonoid compounds were determined by HPLC according to the method of mattila et al.,
2000, as follow: 5 g of sample were mixed with methanol and centrifuged at 10000 rpm for 10
min and the supernatant was filtered through a 0.2 ym Millipore membtrane filter then 1-3 ml
was collected in a vial for injection into HPLC Agilent 1200 series equipped with auto
samplling injector, solvent degasser, ultraviolet (UV) detector set at 254 nm and quarter HP
pump ( series 1050). The column temperature was maintained at 35°C. Gradient separation
was carried out with methanol and acetonitrile as a mobile phase at flow rate of 1 ml/min.
Flavonoid acid standard from sigma Co. were dissolved in a mobile phase and injected into
HPLC. Retention time and peak area were used to calculation of phenolic compounds
concentration by the data analysis of HEWLLET packed software.

Crude methanolic and aqueous extracts of investigated flowers as Antibacterial
activity:

To study the effect of investigated Flower extracts, three cultures of bacteria namely:
Escherichia coli, Staphylococcus aureus and Bacillus subtillis were used according to Shan et
al., (2007). Briefly, nutrient agar media and 30 ml were poured in the each Petri plate. Three
wells of diameter 0.7 centimeter cut in each plate with the help of cork borer and then sealed
with nutrient agar. In each prepared plate, extracts of the same concentration were poured in
all wells using micro-pipette and three concentrations were made of each plant extract e.g.
concentration of methanolic and aqueous extracts of Cynara cardunculus, Achillea
millefolium, Calendula officinalis and Matricaria chamomilla were (1.5 - 3 - 6 ug/ml), in
separate nutrient agar plates. Then, plates were incubated at 37°C for 24 hrs. The diameter of
inhibition zones were calculated as percentages.
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Statistical analysis

Statistical analyses of all experimental data were done using the statistical software
package (CoStat, 2005). All comparisons were first subjected to one way analysis of
variance (ANOVA) and significant differences between treatment means were determined
using Duncan’s multiple range test at P<0.05 as the level of the significance (Duncan, 1955).

Results and discussion

Preliminary phytochemical tests of crude aqueous and methanolic extracts of
investigated flowers:

Table (1) represented the phytochemical constituents of crude aqueous and methanolic
extracts for Cynara cardunculus, Achillea millefolium, Calendula officinalis and Matricaria
chamomilla flowers. It could be observed that the crude aqueous and methanolic extracts of
investigated flowers were rich in terpenes except C. cardunculus flowers, tannins, flavonoids,
alkaloids, carbohydrate or glycosides and phenolic glycosides within the acceptable limits.
But, all extracts were poor in resins. The methanolic extract was higher in focus than
aqueous extract, where it is more polarity according to Haghi et al., (2014). Our data about
Cynara cardunculus flowers were in agreement with those reported by Bezakova et al.,
(2007), who found that Cynara cardunculus flowers were rich in flavonoids and glycosides.

Also, present data about Achillea millefolium flowers extract was agreed with those described
by Vitalini et al., (2011), who isolated and chemically identified peptide and cyclopeptide were
flavonoids, tannins, saponin, and glycosides from A. millefolium.

The data about Calendula officinalis flowers were in agreement with those reported by muley
et al., (2009), Chakraborthy, 2010 and Khalid et al., 2012, who established that Calendula
officinalis flowers were rich in flavonoids, terpenes, glycosides, tannins, and saponin in
methanol extract.

The results of aqueous and methanolic extracts of Matricaria chamomilla flowers were agreed
with those suggested by Haghi et al., (2014) and Al-Bahtiti et al., (2012), who found that the
highest amount of phenolic and flavonoid tannins and apigenin were detected in the methanol
extract.

Analysis of polyphenols by HPLC:

High performance liquid chromatography (HPLC) procedure was used for qualitative and
quantitative analysis of polyphenolic compounds in Cynara cardunculus, Achillea millefolium,
Calendula Officinalis and Matricaria chamomilla flowers. Eighteen polyphenolic compounds
as authentic samples namely: Gallic, Pyrogallol, 4-Amino benzoic, Protocatechuic, Cataehein,
Chlorogenic, Catechol, E.picatechen, Caffien, P.oh.benzoic, Caffeic, Vanillic, Ferulic, Ellagic,
Benzoic acid, Salicylic acid, Coumarin and Cinnamic acid. These standard samples were
used to identify the corresponding components in investigated flower polyphenols.

Obtained data revealed that seventeen compounds with different retention times were
recognized in HPLC chromatogram of Achillea millefolium. While, sixteen compounds with
different retention times were recognized in HPLC chromatogram of Cynara cardunculus,
Calendula officinalis and Matricaria chamomilla flowers, respectively. From table (2), it is clear
that all investigated flower samples contained 4-Aminobenzoic, Protocatechuic, Cataehein,
Chlorogenic, Catechol, Caffien, Caffeic, Vanillic, Ferulic, Benzoic, Salicylic, Coumarin and
Cinnamic acid with different concentrations comparing with standard compounds.

From table (2), it could be noticed that Gallic acid was the predominant identified component
in C. cardunculus, A. millefolium and C. officinalis flowers in concentrations which were
(70.06, 26.11 and 53.46 ppm), respectively. While, not found in M. chamomilla flowers but
content pyrogallol (333.275 ppm) except C. cardunculus, A. millefolium and C. officinalis. The
4-Aminobenzoic content in C. cardunculus, A. millefolium, C. officinalis and M. chamomilla
flowers which were (9.01, 15.54, 10.98 and 2.57 ppm), respectively. While, protocatechuic
content in the same line which were (56.08, 79.27, 83.28 and 25.48 ppm), respectively. Also,
the cataehein content in plants which were (15.68, 37.54, 11.73 and 10.69 ppm), respectively.
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From table (2), it could be noticed that Chlorogenic was the predominant identified component
in both C. cardunculus and A. millefolium flowers in concentrations of (96.32 and 170.35
ppm), followed by Catechol (23.96 and 35.54ppm). While, Catechol was the main component
of polyphenols in C. officinalis flowers in concentration of (16.47 ppm) followed by
Chlorogenic (42.91 ppm), While, Catechol in M. chamomilla flowers in concentration of
(32.3969 ppm) followed by Chlorogenic (33.4703 ppm), E.picatechen (24.0297 ppm) While,
was not found in C. officinalis, while They are present in Cynara and Achillea flowers, (36.22
and 83.9 ppm), respectively.

From table (2), it could be noticed that Ellagic was the predominant identified component in
both C. cardunculus and A. millefolium flowers in concentrations of (94.42and 159.69ppm),
followed by Benzoic (157.79 and 72.31 ppm). While, Benzoic was the main component of
polyphenols in C. officinalis flowers in concentration of (483.98 ppm), followed by Ellagic
(33.83ppm), While, Benzoic in M. chamomilla flowers in concentration of (340.516ppm) while,
Ellagic not found in Matricaria flowers. The Salicylic content (130.848, 112.58, 68.79 and
24.0297ppm), in C. cardunculus, A. millefolium, C. officinalis, and M. chamomilla flowers,
Respectively.

Data in table (2) showed that Pyrogallol and P.oh.benzoic was not found in C. cardunculus.
While, most of the compounds containing other polyphenols. Pyrogallol and E.picatechen was
not found in C. officinalis, Gallic and E.picatechen was not found in M. chamomilla flowers.
The 4-Aminobenzoic, Protocatechuic, Cataehein, Chlorogenic, Catechol, Caffien, Caffeic,
Vanillic, Ferulic, Benzoic, Salicylic, Coumarin and Cinnamic acid, all these compounds found
high rates in all plants.

Several authors identified some polyphenolic derivatives from the flowers of Cynara
cardunculus, for instance, Christaki et al., (2012), found to be rich in polyphenolic compounds,
The main phenolic compounds were 5-O-caffeoylquinic acid (Chlorogenic acid) which was the
most abundant single substance (39%), followed by 1,5-O-dicaffeoylquinic acid (21%) and
3,4-O-dicaffeoylquinic acid (11%), based on total caffeoylquinic acid content. Vitalini et al.,
(2011), isolated pure Phenolic compounds 1,3-O-dicaffeoylquinic acid, Chlorogenic acid,
Rutin and Luteoin-7-o-glucoside. As mentioned, by Eghdami and sadeghi (2010), phenolic
contents in Achillea millefolium methanolic extract was 123.9 mg GAE/gm. While, for aqueous
extract was 41.2 mg GAE/gm.

Preethi et al., (2006), found that Calendula officinalis flowers are rich in carotenoids of which
flavoxanthin has been reported to be present at 28.5% of total carotenoids followed by
luteoxanthin it also contain lycopene, b-carotene and coumarins. Also, Rigane et al., (2013),
stated that five compounds, were identified and quantified by LC/MS and HPLC in leaves and
flowers of aqueous-methanolic extracts of C. officinalis which were Rutin, quercetin-3-O-
glucoside, scopoletin-7-O-glucoside, isorhamnetin-3-O-glucoside and gallic acid.

Haghi et al.,, (2014), found that 30 phenolic compounds in Matricaria chamomilla and its
extracts by UPLC-UV, e.g. chlorogenic acid, caffeic acid, p-coumaric acid, salicylic acid, rutin,
apigenin-7-glucoside, quercetin, luteolin, apigenin, kaempferol, and isorhamnetin, were the
most predominant components. The data in table (2) revealed that all plants C. cardunculus,
A. millefolium, C. officinalis, and M. chamomilla flowers were rich in polyphenolic compounds
contents.

Analysis of flavonoids by used HPLC:

High performance liquid chromatography (HPLC) procedure was used for qualitative and
quantitative analysis of flavonoids compounds in Cynara cardunculus, Achillea millefolium,
Calendula officinalis, and Matricaria chamomilla flowers. Eleven Flavonoids fraction as
authentic samples namely: Narengin, Rutin, Hisperdin, Romarinic, Quereitrin, Quereetrin,
Narenginin, Kampferol, Luteolin, Hispertin, and 7-Hydoxyflavon were used different
concentrations comparing with standard compounds.

Obtained data revealed that Ten compounds with different retention times were recognized in
HPLC chromatogram of A. millefolium, and C. officinalis flowers, and Eleven compounds with
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different retention times were recognized in HPLC chromatogram of C. cardunculus and M.
chamomilla flowers respectively. From table (3), it is clear that all investigated Flowers
samples contained, Rutin, Hisperdin, Romarinic, Quereitrin, Quereetrin, Narenginin,
Kampferol, Hispertin, and 7-Hydoxyflavon with different concentrations comparing with
standard compounds.

From table (3), it could be noticed that Narengin was the predominant identified component in
both C. cardunculus and A. millefolium flowers in concentrations of (511.74 and 335.93 ppm),
followed by Rutin (140.34 and 107.37 ppm). While, Rutin was the main component of
Flavonoids in C. officinalis flowers in concentration of (101.36 ppm), except Narengin. While,
Rutinin M. chamomilla flowers in concentration of (37.15 ppm), followed by Narengin (398.80
ppm). While, the highest value for Hisperdinin M. chamomilla, (7616.12 ppm), Followed by A.
millefolium, (2331.10 ppm), Followed by C. officinalis and C. cardunculus flowers, (844.27
and 160.40 ppm), respectively.

From table (3), it could be noticed that highest value for Romarinic, in M. chamomilla, (554.14
ppm), While the low value in Cynara, (6.73 ppm), and Achillea, (8.63 ppm), And Calendula,
(14.86 ppm), The content, Quereitrin and Quereetrin, (647.85 and 63.64 ppm), (152.08 and
35.37 ppm), (644.73 and 83.36 ppm) and (102.63 and 58.28 ppm), in C. cardunculus, A.
millefolium, C. officinalis and M. chamomilla flowers, respectively. Where the values
Quereitrin, higher compared to Quereetrin.

From table (3), it could be noticed that Narenginin was the predominant identified component
in both C. cardunculus and A. millefolium flowers in concentrations of (12.23 and 18.73 ppm),
followed by Kampferol, (45.02 and 175.9 4ppm). While, Kampferol was the main component
of Flavonoids in C. officinalis flowers in concentration of (35.70 ppm), followed by Narenginin,
(15.70 ppm), While, Kampferol in M. chamomilla flowers in concentration of (114.11 ppm)
followed by Narenginin, (16.60 ppm). The Luteolin content (84.66, 20.23 and 11.62 ppm), in
C. cardunculus, C. officinalis and M. chamomilla flowers, respectively. While, not found
luteolin, in A. millefolium flowers.

From table (3), it could be noticed that The highest value for Hispertin, in C. officinalis,
(229.06 ppm), While the lowest value in M. chamomilla, (8.53 ppm). While the highest value
for 7-Hydoxyflavon, in A. millefolium, (178.43 ppm), While the lowest value in M. chamomilla,
(3.56 ppm).

Data in table (3), showed that Narengin was not found in C. officinalis and Luteolin, was not
found in A. millefolium, While most of the compounds containing flavonoids others. Rutin,
Hisperdin, Romarinic, Quereitrin, Quereetrin, Narenginin, Kampferol, Hispertin, and 7-
Hydoxyflavon, Each of these compounds there in all plants variably.

Several authors identified some Flavonoids derivatives from the flowers of Cynara
cardunculus, for instance, Bezakova et al., (2007), found there are six flavonoids (apigenin,
luteolin, apigenine-7-glucosid, luteoline-7-glucosid, apigenine-7-rutinosid, Iluteoline-7-
rutinosid)and cynarin were isolated from Cynara carunculus. While, Dalen, et al., (2012),
stated that, ethanolic extract of Cynara contains, cynarin, flavonoids, cynarosides,
alsinarosides and luteolin.

Benetis et al., (2008), identified flavonoids, in Achillea millefolium flowers, and stated that
flavone-O-glycosides, namely: apigenin-7-O-glucoside, luteolin-7-O-glucoside, and their
corresponding free aglycones apigenin and luteolin were identified. As mentioned, Haroon et
al., (2014), studied antioxidant and cytotoxic activities of Achillea millefolium, they found that
antioxidant activity for Quercetin and Di-hydroquercetin showed the best results with IC50 to
be 2.5, 2.2 And 2.26 ug/ml, respectively.

Pasca et al, (2013), who found that chemical composition of the C. officinalis, contain
carotenoids, flavonoids and mucilage, in percentages of 7.5, 0.55 and 3.83%, respectively.
Also, Rigane et al., (2013), showed that some compounds were identified and quantified by
LC/MS and HPLC in leaves and flowers of aqueous-methanolic extracts namly, Rutin,
quercetin-3-O-glucoside, scopoletin-7-O-glucoside, and isorhamnetin-3-O-glucoside,were
dominant. Al-Bahtiti et al., (2012), isolated and by HPLC technique as flavone and flavonols
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compounds namely: kaempferol-o-glycosides, quercetin-o-glycosides, and myricetin-o-
glycosides in concentrations of 10.1, 23.7 and 7.9 mg/g, respectively of M. chamomilla
flowers.

Data in table (3), showed that all plants C. cardunculus, A. millefolium, C. officinalis, and M.
chamomilla flowers, possess rich in content from flavonoids compounds, and reveled that
were identified more from compounds such as, Narengin, Narenginin and Hispertin.

Antibacterial activity for crude methanolic extract of investigated flowers:

The effect of various concentrations (1.5, 3 and 6 mg/ml) of Cynara cardunculus, Achillea
millefolium, Calendula officinalis and Matricaria chamomilla, flowers crude methanolic and
aqueous extracts on the growth inhibition of Escherichia coli, Staphylococcus aureus and
Bacillus subtillis, are shown in table (4). It is clear that growth inhibition percentage increased
gradually with increasing the concentration of the extracts for all microbial strains under
investigation. The effect of various concentrations (1.5, 3 and 6 mg/ml) of Cynara
cardunculus, Achille amillefolium, Calendula officinalis and Matricaria chamomilla, flowers
crude methanolic and aqueous extracts on the growth inhibition of Escherichia coli,
Staphylococcus aureus and Bacillus subtillis, are shown in table (4). It is clear that growth
inhibition percentage increased gradually with increasing the concentration of the extracts for
all microbial strains under investigation.

From table (4), it could be observed that C. officinalis and M. chamomilla flowers for
methanolic extract produced the highest growth inhibition (43.88 and 42.11%) against Bacillus
subtillis at 6 mg/ml. While, the percentages of growth inhibition for C. cardunculus and A.
millefolium flowers extracts which were (26.09 and 19.15 %) against the same microbial
strains and with the same concentration, respectively.

Moreover, the C. officinalis and C. cardunculus flowers extract produced the highest growth
inhibition (33.16 and 31.12 %) against Escherichia coli at 6 mg/ml. While, the percentages of
growth inhibition for A. millefolium and M. chamomilla flowers extract which were, (25.15 and
25.11 %) against the same microbial strains and with the same concentration, respectively.

From table (4), it could be observed that C. officinalis and M. chamomilla flowers for aqueous
extract produced the highest growth inhibition (29.99 and 29.22 %) against Bacillus subtillis at
6 mg/ml. While, the percentages of growth inhibition of C. cardunculus and A. millefolium
flowers extracts which were (23.46 and 16.28 %) against the same microbial strains and with
the same concentration, respectively.

Moreover, the observed of C. cardunculus, C. officinalis and M. chamomilla flowers extract
produced the highest growth inhibition (25.11, 25.36 and 25.15 %) against St.coccus aureus
at 6 mg/ml. While, The lower growth inhibition of A. millefolium flowers extract was (15.86 %)
for against the same microbial strains and with the same concentration, respectively.

From data in table (4) it could be concluded that the methanolic and aqueous extract of
Calendula flowers was the most effective as antimicrobial agenst investigated strains.
Furthermore, Matricaria flowers extract had got the second level as antimicrobial activity and
followed by Cynara flowers. Whereas, the methanolic extract of Achillea millefolium flowers
have less effectual for all antimicrobial inhibitors. This may be attributed to the presence of
bioactive components having antimicrobial effect.

Results of several authors were agreed with that obtained, for instance, Alaa and Zeinab, et
al., (2013), found that antimicrobial activities of free and bound methanolic extracts of different
parts of Artichoke for heart bound phenols extract on E. Coli, St. aureus and B. Subtilis, were
24 .4, 21.75, and 20.3%, respectively. While, for bract bound phenols extract on E. coli, St.
aureus and B. subtilis, were 27.55, 24. 5 and 25.35%, respectively.

Alireza (2012), revealed that paralleled antimicrobial activity of methanol extract of two
Achillea species (A. santolina and A. pachycephala) on gram positive bacteria, they found
that inhibition effect of E. coli were 10 and 11%. While, of B. subtillis were 7 and 10%, Also, of
St. coccus, were 5 and 6% respectively.
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The results were highest compared with that obtained by, Roopashree et al., (2008), who
found antibacterial activity of aqueous extracts for Calendula officinalis, for E. coli, B. subtillis
and St.coccus were 11.56, 13.66 and 14.54%, consecutively.

Al-Bahtiti et al., (2012), found the extracts have activity against St. aurous, C. albicans, E.
coli, B. pubescens and P. sylvestris. The activity has been observed to be due to the tannins
and a pigenin present in the extract. The results were also compared to comparable results
obtained, by Munir et al., (2014), observed that ethanolic extract of M. chamomilla against E.
coli using concentrations of 2.5, 5, 10 and 20 pg/ml were 20, 23.55, 25.77 and 31.22 %,
respectively. While, for St. aureus were 33.2, 39.37, 44.68 and 48.36 %, respectively.

Table 1. Preliminary phytochemical tests of crude Aqueous and methanolic extract of
investigated Flowers.

Plants

C. cardunculus

A. millefolium

C. officinalis

M. chamomilla

Extracts

aqueous
methanolic
aqueous
methanolic
aqueous
methanolic
aqueous
methanolic

%)
g o I
c £ o
o c
o c o
fen © S
A
TR
- 4+
- ++ ++
+ o+ +++
+ ++ ++
+  +++ ++
+ ++ ++
+ A+t
+ ++ ++

+++
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++

+ Glycosides
Alkaloids

+
+
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+

+
+
+

++

++

+++ =

++ -

ph
glycosides

++

++

Resins

Table 2. Identification of polyphenols of investigated flowers using HPLC technique.

Polyphenol

Compounds

Gallic
Pyrogaliol

4-Aminobenzoic
Protocatechuic

Cataehein
Chlorogenic
Catechol
E.picatechen
Caffien
P.oh.benzoic
Caffeic
Vanillic
Ferulic
Ellagic
Benzoic
Salicylic
Coumarin
Cinnamic

C. cardunculus

Rt

7.023

8.097
8.448
8.580
9.157
9.405
9.650
9.797
10.261
10.406
12.080
13.263
13.836
14.250
14.437
15.702

ppm

70.06

9.01
56.08
15.68
96.32
23.96
36.22
22.74
28.73

8.46

8.46
94.42

157.79
130.848
5.11
4.91

A. millefolium

Rt

7.077

8.090
8.393
8.602
9.157
9.395
9.739
9.841
9.926
10.281
10.441
12.048
13.236
13.763
14.231
14.415
15.740

29

pPpm

26.11

15.54
79.27
37.54
170.35
35.54
83.94
18.59
39.02
20.61
62.73
19.03
159.69
72.31
112.58
8.43
3.22

C. officinalis

Rt

7.050

8.126
8.437
8.573
9.180
9.413
9.805
9.933
10.337
10.414
12.083
13.263
13.750
14.338
14.433
15.862

ppm

53.46

10.98
83.28
11.73
42.91
16.47
14.51
16.52
15.13
31.83
3.34
33.83
483.98
68.79
4.81
22.33

M. chamomilla

Rt

7.070
8.200
8.420
8.605
9.129
9.504
9.693
9.766
9.902
10.307
10.428
12.064
13.825
14.209
14.410
15.770

Ppm

333.275
2.57051
25.4822
10.6926
33.4703
32.3969
24.0297
10.5155
56.6691
12.7119
24.2998
4.53954
340.516
65.1621
24.5978
10.0495
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Table 3. ldentification of Flavonoid fractions of investigated flowers using HPLC

technique.

Flavonoid
Compound

Narengin
Rutin
Hisperdin
Romarinic
Quereitrin
Quereetrin
Narenginin
Kampferol
Luteolin
Hispertin
7-
Hydoxyflavon

A. millefolium

C.
cardunculus

Rt ppm Rt
12.438 511.74 12.513
12.556 140.34 12.564
12.816 160.40 12.677
12932 6.73 12.908
13.627 647.85 13.571
15.180 63.64 15.201
15.439 12.23 15.541
15.667 45.02 15.753
15.776 84.66 --
15.860 4293 15.880
17.883 6.90 17.862

ppm Rt

335.93 --
107.37 12.567
2331.10 12.701
8.63 12.997
152.08 13.624
35.37 15.210
18.73 15.450
175.94 15.690
-- 15.747
22.56 15.863
178.43 17.889

C. officinalis

ppm
101.36
844.27
14.86
644.73
83.36
15.70
35.70
20.23
229.06

10.10

M. chamomilla

Rt
12.528
12.588
12.774
12.981
13.582
15.165
15.520
15.661
15.748
15.827

17.767

Ppm
398.80
37.15
7616.12
554.14
102.63
58.28
16.60
114.11
11.62
8.53

3.56

Table 4. Effect of crude methanolic and aqueous extracts of investigated Flowers of
growth inhibition for Escherichia coli, Staphylococcus aureus, Bacillus subtillis.

% of growth inhibition for :

Flowers
extract

Cynara
Cardunculus

Achillea
Millefolium

Calendula
officinalis

Matricaria
Chamomilla

Extract

Methanolic

Aqueous

Methanolic

Aqueous

Methanolic

Aqueous

Methanolic

Aqueous

Concentration
(mg/ml)

1.5
3
6

1.5
3
6

1.5
3
6

1.5
3
6

1.5
3
6

1.5
3
6

1.5
3
6

1.5
3
6

30

Escherichia

coli

2411
26.45
31.12
22.71
23.88
25.45
19.13
23.01
25.15
18.44
21.09
23.18
25.66
29.78
33.16
23.46
25.41
27.22
18.11
22.88
25.11
17.9
18.1
20.23

St.coccus
aureus

21.67
23.99
27.07

19.3

21.58
25.11
12.23
16.09
17.06
11.65
14.31
15.86
23.17
26.74
29.55
21.25
23.52
25.36
26.87
27.25
29.37
22.31
23.55
25.15

Bacillus
subtillis

21.22
23.65
26.09
18.89
19.76
23.46
11.75
17.22
19.15
11.22
15.63
16.28
35.95
39.22
43.88
25.8
27.18
29.99
35.56
39.11
42.04
24.1
27.8
29.22
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Conclusion

Phytochemical tests of investigated plants showed the highest content of Terpenes,
Tannins, Flavonoids, Saponin, Glycosides, Alkaloids and phenolic glycosides. Medicinal
plants containing high percentage of active compounds such as polyphenols and
flavonoids. Methanolic extracts were the most effective bacterial inhibitor followed by
aqueous extract for C. officinalis, M. chamomilla, C. cardunculus and A. millefolium
flowers respectively.
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