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ABSTRACT

Oxidative stress, obesity, and multidrug resistance to pathogenic microorganisms are major challenges in the health
care systems and pharmaceutical industries that prompt scientists to search for alternative sources with maximum
efficacy and few side effects. Therefore, this study aimed to screen phytoconstituents, and estimate total phenols,
flavonoids contents, antioxidant, antilipase, and antimicrobial activities of two selected plants, Taraxacum
syriacum and Alchemilla arvensis four extracts. Conventional phytochemical assays were utilized for qualitative
and quantitative determinations of the major phytochemical classes, total phenol, and flavonoids contents of
methanol, hexane, acetone, and water extracts of both plants. While the antioxidant activity was evaluated using
the 2,2-Diphenyl-1-picrylhydrazyl (DPPH) assay. In addition, the antilipase activity was conducted using the
porcine pancreatic lipase inhibitory test which was conducted by using a UV-visible spectrophotometer. Moreover,
the antimicrobial activity of both plants’ four extracts was established utilizing agar diffusion and micro-broth
dilution methods against six microbial strains. The results revealed that the highest total phenol content was
observed in the T. syriacum acetone extract (272.0 mg gallic acidE/g), while the highest total flavonoid content
was detected in A. arvensis methanolic extract (83.3 mg rutinE/g). Actually, T. syriacum water extract has the best
antioxidant potential among other extracts with an ICso value of 95.5 ng/ml while A. arvensis acetone extract has
the best antioxidant activity among other plant extracts with an ICso dose of 4.9 pg/ml. Regarding antilipase
activity, A. arvensis water extract showed a potent porcine pancreatic lipase inhibitory effect with an ICso value of
21.4 ng/ml. However, most of the evaluated T. syriacum and A. arvensis plants’ extracts showed broad-spectrum
antibacterial and antifungal activities. This study recommended targeting these potentially medicinal plants in
antioxidants and anticipate drugs for further in-vivo and preclinical studies.
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INTRODUCTION more harmful (V. Nowadays, many medical practitioners

Plants provide endless sources of active therapeutic are looking at herbal remedies for common ailments, and
agents for the treatment of several diseases; in contrast to these have gained momentum in the medical field, which
chemical medications which may be more expensive and are becoming more popular &34

Taraxacum syriacum Boiss. is an annual herbaceous
plant from the Compositae family ¢, whose roots have
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ralkowni@najah.edu been used for treating hepatic diseases, anemia, gout,
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rheumatism, gastric ulcers and skin diseases, such as
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eczema. T. syriacum was used in traditional herbal
medicine for the treatment of jaundice, liver disorders, and
gallstones, as it lowering the total cholesterol, triglyceride,
insulin, and fasting glucose levels, as well as insulin
resistance induced by a high-fat diet. Therefore, T.
syriacum extracts may show promise for both the
prevention and treatment of fatty liver disease triggered by
obesity. Morphologically, the plant has a rosette leaf
arrangement with pinnate-type leaves and dentate leaf
margins, although it does not have stipules. It has yellow
flowers which appear in April .

Alchemilla arvensis (L.) Scop. belongs to the Rosaceae
family and used to treat various health problems, such as
kidney, bladder stones, renal edema and hepatic disorders.
A. arvensis is an edible plant, particularly the leaves which
are consumed as a salad. It has 2-20 cm in height with fan-
shaped leaves. The flowers are less than 2 mm in length,
occur in dense clusters in leaf-axils, surrounded by cups
formed by leaf stipules, and bloom in March till mid of
summer. Compositions of Alchemilla are rich in tannins
and other minor components of therapeutic interest. It has
been used in the treatment of diarrhea since it has
important astringent properties. A. arvensis has also been
used to treat stomach aches and gastrointestinal
inflammation ®.

Nowadays, free radicals, obesity, and microbial
resistance to antibiotics represented serious health care
problems. For that, many studies were established to solve
these complexities by providing natural herbal plants
medicine and cure forms. Thus, this study was aimed to
screen phytochemical constituents of two recommended
medicinal plants (A. arvensis and T. syriacum), to estimate
their potential total phenols and flavonoids contents as
well as to assess their antioxidant, anti-lipase, and

antimicrobial properties.

MATERIALS AND METHODS
Collection and identification of plant materials
The roots of T. syriacum and leaves of A. arvensis were
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collected in April 2017 from the Nablus region in
Palestine. The collected plants were identified by An-
Najah National University experts before they were air-

dried at room temperature for later use.

Extraction of plant materials

The air-dried plant materials (leaves and roots) were
ground to a uniform powder, to be used for two
extractions: organic and aqueous (crude) ones. Organic
extraction was performed using the Soxhlet extraction
method ©. This extraction was established by taking 20 g
of dried plant powders in a glass thimble using 250 ml of
each solvent separately (methanol and acetone). The
extraction processing was continued till the solvent in the
siphon tube of the Soxhlet apparatus became colorless.
Then extracts were incubated in a hot water bath at 35°C
until the solvent had completely evaporated. The dried
plant crude extract was stored in the refrigerator at 4°C for
later use. While, the aqueous extraction was performed
from 5 g of the plant powder that mixed with 200ml of
distilled water and then heated to reach 30—40°C with
continuous stirring for 20 min !9, The mixture was filtered
using Whatman filter paper and used for phytochemical

analysis.

Phytochemical screening

Phytochemical screenings were performed using
standard procedures according to the methods reported by
Trease and Evans (1.

Phenols and flavonoids tests

Total phenolic contents (TPC) in plant extracts were
determined using a spectrophotometric method with some
modifications (2. The aqueous solutions of methanolic
extracts (1 mg/ml) were prepared for the analysis. The
reaction mixture was prepared by mixing 0.5 ml of plant
extract solution, 2.5 ml of 10% Folin-Ciocalteu’s reagent
dissolved in water, and 2.5 ml of 7.5% of NaHCO;
aqueous solution. Samples were incubated in a thermostat

at 45°C for 45 min. The absorbance was determined by a
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spectrophotometer at 765 nm wavelength. The samples
were prepared in triplicate for each analysis and the mean
value of absorbance was reported. The same procedure
was repeated for the standard solution of gallic acid and a
calibration curve was constructed. Based on the measured
absorbance, the concentration of phenol content was
expressed in terms of gallic acid equivalent (mg GAE/g).

Total flavonoid content (TFC) was determined from
the calibration curve of rutin (reference substance) and was
expressed as milligram of rutin equivalent per gram of
extract (mg RUE/g extract) ¥, Total flavonoid content
was determined according to the modified procedure of
Chang et al. ¥, and validated by Nugroho et al. . Rutin
(100 mg) was dissolved in 10 ml distilled water and diluted
in a final volume of 100 ml. Subsequently, the stock
solution was diluted to provide a series of concentrations
(5, 10, 20, 40, and 100 mg/ml). Aliquots of each solution
(0.5 ml) were mixed with 3 ml methanol, 0.2 ml of 10%
AlCl3, 0.2 ml of 1 M potassium acetate, and 5 ml distilled
water and then incubated at room temperature for 30 min.
Absorbance was measured at 415 nm wavelength using a
spectrophotometer. Distilled water with methanol, 10%
AlCls, and potassium acetate were used as a blank. The
total flavonoids contents of both screened plants extracts
were expressed as rutin equivalents (mg of RUE/g plant
extract).

Antioxidant DPPH- test

Stock solutions of plant extract and Trolox (the
reference substance) were prepared at a concentration of
0.1 mg/ml in methanol. Working solutions at
concentrations of 1, 2, 3, 5, 7, 10, 20, 30, 40, 50, 80, and
100 pg/ml were prepared by serial dilution of the
respective stock solution in methanol.

DPPH was freshly prepared at a concentration of
0.002% w/v. The DPPH solution was mixed with methanol
and the above-prepared working solutions in a ratio of
1:1:1, respectively. Methanol was used as a blank solution.
The first solution of the series concentration was DPPH

with methanol only. The solutions were incubated in dark

for 30 min at room temperature before the absorbance
readings were recorded at 517 nm (!9, The percentage of
antioxidant activity of the plants and the Trolox standard
was calculated using the following formula:

DPPH activity (%) = (A-B)/A x100

where A = optical density of the blank, and B = optical
density of the sample.

Antilipase test

The porcine pancreatic lipase inhibitory assay was
adapted from the published method of Zheng et al. (9,
with some modifications. Plant extract stock solution (1
mg/ml) was used to prepare five different solutions in 10%
DMSO at concentrations of 200, 400, 600, 800 and 1000
pg/ml. A stock solution of pancreatic lipase enzyme
(Riedeldehan, Germany) (1 mg/ml) in Tris-HCI buffer was
prepared immediately before use.

A stock solution of p-nitrophenyl butyrate (PNPB) was
prepared by dissolving 20.9 mg in 2 ml of acetonitrile. For
each working test tube, 0.1 ml of porcine pancreatic lipase
(1 mg/ml) was added to a test tube containing 0.2 ml plant
extract from each diluted solution series for each studied
plant. The resulting mixture was then made up to 1ml by
adding Tris-HCl solution and was incubated at 37°C for 15
min. After the incubation period, 0.1 ml of PNPB solution
was added to each test tube. The mixture was incubated for
a further 30 min at 37°C.

Pancreatic lipase inhibitory activity was determined by
measuring the hydrolysis of p-nitrophenolate to p-
nitrophenol at 405 nm using a spectrophotometer. The
same procedure was repeated for Orlistat which was used

as a positive control.

Antimicrobial assays

Antibacterial test

Antibacterial activity was tested by simple agar
diffusion (7, against Staphylococcus aureus [ATCC
25923], Escherichia coli [ATCC 25922] Pseudomonas
aeruginosa [ATCC 27853], and Shigella sonnie [ATCC
25931]. Agar media plates were gently swabbed with
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turbidity-adjusted bacterial suspension before 50 pl of
plant extracts were added to the wells. Plant extracts were
obtained by different extraction methods (methanol,
acetone, hexane, and aqueous crude extracts) and
dissolved in 1 ml of 10% DMSO, before filling agar gel
wells. Plates were then incubated for 16—18 h at 37°C and
the antibacterial activity was evaluated by measuring the
diameter of clear zones surrounding the wells.

The minimal inhibitory concentration (MIC) of the
plant extracts against bacteria was determined using the
micro-broth dilution method !®. Mueller-Hinton broth
(MHB) was used for this test in a polystyrene panel
containing approximately 96 wells including a positive
and negative growth control. The plant extract (100 pl)
was added to the first wells, which already contained 100
pl MHB and then serially diluted with MHB in the
remaining wells. The microorganisms (bacteria) were
added to the MHB in a tube using a loop at a concentration
of 1.5 x10® CFU/ml, compared to McFarland standard.
The bacterial suspension was then diluted 1:3 with 4ml
MHB to a concentration of 5x10” CFU/ml. Then the
bacterial suspension (1 pl) was applied to all wells except
the negative control one. The panel was covered and
incubated at 35°C for 16-20 hrs.

Several antibiotics (Azithromycin; Clarithromycin;
Levofloxacine; Doxycycline;
(Birzeit

Palestine) were used to determine bacterial resistance.

Cefuroxime; and

Ciprofloxacin Pharmaceutical ~ company,
These were dissolved in their corresponding solvents
according to the solubility tests; and prepared as a 1:10
dilution.

Antifungal test

Antifungal activity was examined against two
pathogenic fungi Epidermophyton floccosum

[ATCC52066] and Candida albicans [ATCC 90028] that

- 460 -

Hazar Ali; Raed Alkowni; Nidal Jaradat; Motasem Masri

were cultured on Potato Dextrose Agar (PDA) media. The
antifungal activity of plant extracts against Candida
albicans was determined using the micro-broth dilution
method, similar to the previously reported procedure for
MIC determination of bacterial isolate, with some
modifications in inoculums preparation !, The Candida
concentration in a broth with turbidity similar to 0.5
McFarland was 1x10%0 5x10°CFU\ml. This was diluted
twice, 1:50 and 1:20, first in MHB and then in RPMI
media, resulting in 1x10% to 5x103CFU/ml before the
aliquots of (100 pl) were added to each well containing a
defined concentration of plant extract. On the other hand,
the antifungal activity against Epidermophyton floccosum
was determined using the agar dilution method @?. In this
method, the plant extract was serially diluted with
Sabouraud’s Dextrose Agar (SDA). The fungus was
prepared by adding sterile distilled water with 0.05%
Tween 80 onto the surface growth. Spores and hyphae
were then scraped off using a sterile scalpel. The turbidity
of the resulting suspension was adjusted to be equivalent
to 0.5 McFarland (absorption 0.08 to 1 at 600 nm). Later,
20 pl of the fungal solution was added to each tube and
incubated at 25 °C for 14 days. MIC was measuring the
lowest concentration of plant extract that caused visible
inhibition of fungal growth. Two types of antifungal drugs
(Terbenafin and Tinidazole); which mixed in their suitable
solvents, were diluted in a 1:10 dilution and used to

determine the resistance of fungi V.

RESULTS & DISCUSSION

Phytochemical screening

The two selected medicinal plants (T. syriacum and A.
arvensis) (Figure 1) were collected from Palestinian
territories and subjected to four different extraction
methods.
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Figure 1: The collected plants Taraxacum syriacum (a,b) and Alchemilla arvensis (c¢) from Palestinian territories.

Medicinal plants are containing phytochemical
compounds include tannins, alkaloids, carbohydrates,
terpenoids, steroids, and flavonoids. They are widely used
in human therapy, veterinary, agriculture, and scientific
research. There are large numbers of phytochemicals
belonging to chemical classes, which have been shown to
have inhibitory effects on many types of microorganisms
in vitro.

Standard phytochemical tests were utilized to screen T.
syriacum and A. arvensis four extracts. The results showed
that T. syriacum methanolic and acetone extracts contained
phenols, tannins, flavonoids, glycosides, and steroids.
While hexane extract contains only cardiac glycosides.
Moreover, the water extract contained phenols, tannins,
flavonoids, and cardiac glycosides. In addition, A. arvensis
methanolic extract contained phenols, tannins, glycosides,
steroids, and cardiac glycosides. In fact, the results showed
that the hexane extract did not contain any of screened
phytochemicals while the acetone extract contained
glycosides, steroids, and cardiac glycosides. The aqueous
extract was containing only flavonoids.

Methanol extract yield was found the best one for
phytochemical extraction from T. syriacum (12.5%) while
water extract was the best yield for A. arvensis (25.6%) as
shown in Table 1. Nine phytochemical tests were used to

determine the presence of organic materials and the results

revealed that T. syriacum and A. arvensis were rich in
phytochemicals as presented in Table 2.

Total phenol and flavonoid contents

Phenolic compounds are reactive metabolites in a wide
range of plant-derived foods and work as chelators of
metal ions that are capable of catalyzing lipid oxidation.
Besides, they have many beneficial properties, such as
antioxidant effects, and anti-mutagenic activities, as well
as they, can prevent cardiovascular diseases.

The total phenol and flavonoid contents were
calculated in 1 g of plant extract (Table 3 and 4). Total
phenol content was higher (272 mg GAE/g plant extract)
in T. syriacum than in A. arvensis (151.5 mg GAE/g plant
extract). In this study, A. arvensis revealed high total
phenol content in the methanolic extract (151.51 mg
GAE/g) compared with a similar one conducted by
Kiselova et al.. ?», who found the total polyphenolic
content between 88.00 and 112.33 pg/ml. In T. syriacum,
the highest content of phenol was detected in acetone
extract, equal to 271.95 mg GAE/g followed by water and
methanol plant extracts with total phenolic contents of
143.7 and 120.4 mg GAE/g of plant extract. To the best of
our knowledge, no previous studies have been conducted
on total phenolic contents of T. syriacum.

Flavonoids are used in the treatment of eczema such as
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quercetin. They also influence heart disease by reducing
the risk of developing atherosclerosis by increasing the
release of nitric oxide causing vasodilation. Also, they
reduce allergic responses and stimulate the immune
system.

This study revealed that flavonoid content was higher
in A. arvensis (83.3 mg of RUE/g plant extract) than in T.
syriacum (27.1 mg RUE/g plant extract). Aqueous extracts
of T. syriacum were found to contain a high quantity of
flavonoids (27.13 mg RUE/g plant extract), followed by
acetone and methanolic extracts with total flavonoids
contents of 17.8 and 8.4 mg RUE/g plant extract. To the
best of our knowledge, no previous studies have been
conducted on the total flavonoid contents of the T.
syriacum plant. A study by Liu et al. @® found that the total
flavonoids content in Taraxacum mongolicum was
20.57+1.12 mg/g in methanol extract and 6.55+1.20 mg/g
in water extract ?¥. Aqueous extract of A. arvensis
contained a high quantity of flavonoid and in 1 g of plant

water extract, the quantity was 83.31 mg.

Antioxidant test-DPPH

Using DPPH assay, the antioxidant ICso was calculated
for each plant while the potent antioxidant drug Trolox was
used as a positive control. In this study, A. arvensis has a
potential antioxidant effect in methanol, hexane, and
acetone extracts with ICso values 0f 97.72, 11.22, and 4.86
pg/ml, respectively. These results showed that A. arvensis
acetone extract had the most potent antioxidant effect
among other plant extracts, While, T. syriacum aqueous
extract has the highest antioxidant potential with an ICsg
dose of 95.5 ng/ml among other plant extracts (Table 5).

In fact, the acetone extract exhibited potent antioxidant
activity compared with Trolox which has an antioxidant
ICso value of 2.2 pg/ml. A study conducted by Nedyalkov
et al. @ found that Alchemilla mollis has also potent
antioxidant capacity which was determined using four
different assays (FRAP, CUPRAC, DPPH and ABTS).

Regarding, T. syriacum antioxidant activity, the best
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was detected in water extract which has an antioxidant ICs
dose of 95.49 ng/ml.

Antioxidants are bioactive molecules that inhibit the
oxidation of free radicals which lead to chain reactions that
can cause damage to cells and organs (2529,

Anti-lipase activity

The anti-lipase activity was detected using porcine
pancreatic lipase inhibitory assay while Orlistat anti-
obesity medication was utilized as a positive control. Table
6 depicts that both studied plants have an anti-lipase effect.

The results of the current study showed that water,
methanol, acetone, and hexane extracts of A. arvensis had
the highest antilipase activity with ICso values of 21.37,
30.90, 45.70, and 72.44 pg/ml, respectively. To the best of
our knowledge, no previous studies had been conducted on
A. arvensis antilipase effect. Even though, a study of
Alchemilla vulgaris was reported to show the inhibitory
activity of pancreatic lipase 729,

In T. syriacum plant, the best antilipase effect was
shown in the water and hexane extracts, with ICso values
of 154.88 and 218.77 ug\ml, respectively. While the used
positive control Orlistat has antilipase effect win an 1Cs
value of 20.4 pg\ml. To the best of our knowledge, no
previous studies have been conducted on the T. syriacum
as an antilipase agent.

Orlistat, as a lipase inhibitor, was used in this study as
a positive control. The lipase inhibitors that are used to
reduce the activity of lipases found in the intestine prevent
the hydrolysis of dietary triglycerides to monoglycerides
and fatty acids, so no absorption takes place. This
mechanism could be used for the treatment of obesity .

Antimicrobial activity

Antimicrobials are medicinal products that kill or
inhibit the growth of living microorganisms, usually called
antibiotics because they act against bacterial infections %,
These also include antimycobacterial, antiviral, antifungal,
and antiparasitic drugs. Some bacteria are resistant to

certain antibiotics and others can acquire resistance
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through mutations in some of their genes when they are
exposed to an antibiotic.

Bacteria causing a wide range of infections may
become resistant to one or many antibiotics, such as those
causing urinary tract infection, pneumonia, skin infection,
and bloodstream infections. For example, a high
proportion of resistance to third-generation cephalosporins
was reported for E. coli and K. pneumonia.

Antibacterial effects of Taraxacum syriacum and
Alchemilla arvensis plants were firstly verified with
simple agar diffusion tests as shown in Table 7. The MIC
values were also determined for each plant extract against
each different bacteria, as shown in Table 8. Besides, drug
resistances were tested for these selected bacteria with
different antibiotics to reveal that Cefuroxime 250 mg had
a low MIC value (2.35 pg/ml) for all tested bacteria;
meanwhile, the most inhibitory antibiotic was recorded for
Levofloxacin 500 mg and Ciprofloxacin (< 10 ng/ml).

The MIC values for different plant extracts against two
types of fungi were determined as shown in Table 9. In
addition, drug resistance was tested for these selected fungi
against different antifungals to found that Terbinafine 250
mg has advantages in killing C. albicans over Tinidazole
500 mg

This study showed that A. arvensis, had antimicrobial
effects for bacteria and fungi in different extracts, and MIC
values for different types of bacteria and fungi as shown
previously. To the best of our knowledge, no previous
studies were conducted on A.arvensis. These results were
in accordance with other ones on Alchemilla vulgaris GV
and Alchemilla mollis ¢%3% which resulted in presence of

antibacterial activity in these plants.

Taraxacum syriacum has an antimicrobial effect on
bacteria and fungi in different extracts, with different MIC
values. To the best of our knowledge, no previous studies
were conducted on T. syriacum antimicrobial effects. Even
though studies on Taraxacum mongolicum ©% and
Taraxacum officinale ¥ revealed strong antimicrobial
activity in vitro.

Finally; this study was the first to report the
antioxidant, antilipase, antibacterial and antifungal
activities of the Taraxacum syriacum and Alchemilla
arvensis herbal plants; as well the total phenols and total
flavonoids constituents that were not estimated before.

CONCLUSION

The phytochemical constituents, total phenols, and
flavonoids contents of A. arvensis and T. syriacum were
successfully reported in the current study. Both plants
expressed high potentiality in their antioxidant, anti-lipase,
and antimicrobial tests. The obtained results recommended
the use of A. arvensis and T. syriacum, for the treatment of
oxidative stress, obesity, and infectious diseases. Further
phytochemical and pharmacological studies on T.
syriacum and A.arvensis are required to isolate the
bioactive compounds from these plants, elucidate their
chemical structures and estimate their therapeutic activity

in vivo besides investigating their toxicity and side effects.
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Table 1: The percentage yields of selected herbs from each different extraction solvents

Yields
Extraction Method - -
T. syriacum | A. arvensis
Methanol 12.5% 14.2%
Hexane 2.07% 3.9%
Acetone 3.2% 2.8%
Water 2.2% 25.6%

Table 2: Phytochemical screening test results for T. syriacum and A. arvensis

Taraxacum syriacum

Test \ Extract solvent Methanol | Hexane | Acetone | Water
1. Protein (Millon’s test)/(Ninhydrine) - - - -

2. Carbohydrate tests (Fehling’s)/(Benedict’s) /(Iodine) | - - - -

3. Phenol and tannin (FeCl3) + -

4, Flavonoid (Shinoda) /(Alkaline) + - + +

5. Saponins - - - -

6. Glycosides (Liebermann’s) /(Salkowski’s) + - + -

7. Cardiac steroidal glycoside - + - +

8. Steroid + - + -

9. Terpenoids - - - -

Alchemilla arvensis

Test \ Extract solvent Methanol | Hexane | Acetone | Water
Protein (Millon’s test)/(Ninhydrine) - - - -
Carbohydrate (Fehling’s)\ (Benedict’s)\(Iodine) - - - -
Phenol and tannin (FeCls) + - - -
Flavonoid (Shinoda) /(Alkaline) - - - +

Saponins

Glycosides (Liebermann’s)/(Salkowski’s)

Cardiac steroidal glycoside
Steroid

+ |+ |+
+ |+ |+
1

A F P FN Rl Pl Bl

Terpenoids
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Table 3: Total phenol content results.

abs

0.4 1
0.3 A
0.2 1
0.1 1

Plant Extract solvent Total phenol content (mg GAE/g)
T. syriacum Methanol 120.4
Acetone 272.0
Water 143.7
A. arvensis: Methanol 151.5
0% H
08 ~
07 ~
06 A
05 A

y=7.2774x +0.0445
R2=0.9893

0.0z 0.04

0.05 0.0a 0.1
Concentration (mg/mL})

012

Calibration curve for gallic acid

Table 4: Total flavonoid content in T. syriacum and A. arvensis plants

Plant extract solvent | Total flavonoid content (RUE/g plant extract)
T. syriacum Methanol 8.4
Acetone 17.8
Water 27.1
A. arvensis Methanol 83.3
06 -
0.5 -
0.4 -
£ 03 A
y=0.0036x +0.1812
03 - R==0.9903
0.1 -
0 . ; ; . ; ;
0 20 an &0 80 100 120
Concentration {mg/mL)
Calibration curve for rutin
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Table 5: Antioxidant ICso values for T. syriacum and A. arvensis and DPPH inhibitory activity curves by both plants

Plant Extracts | ICs (ug/ml)

T. syriacum

Hexane 177.8

[Tial == Ty
& &0 / 8- Hexane
j°
:'\-'Iethanﬂl 231_8 :E A — Acetons
-':-lll = j" o . == N et hanod
. . ,f. ¥ Waler
A‘:Etﬂnﬁ ?0?945?'3 ’ '1' 'I“ -Ilul -:.;I :1I|. |-I-|

Camcemiration ing'mLy

Water 955
DPPH inhibitory activity curves by T, syriacum
A. arvensis

Hexane 112
=T 1l i
=B=Hexane

Methanol | 97.7 Acetons
—s=Alethanol
=#=Water

Acetone 49

.-: 1] .]:I |;:'I Hlll ||Ip:|

Concentration (pgml.)

Water 7244

DPPH inhibitory activity curves by 4. arvensis

Trolox 22
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Table 6: Antilipase ICso values of T. syriacum and A. arvensis and porcine lipase inhibitory curve by both plants

Plant Extracts Ic,iu
(ng/ml)
1. syriacum
Hexane 2188 120

104 == listal

—i—Hex e

=

= N cetoime

Methanol | 3311.3

e b, [l il

By Imbiibsirion

A4

Acetone o772

i 13} 400 0 K 10

Comsentratisnipg ml)

Water 154.9

Antilipase curve for T syriacum

A. arvensis

Hexane 724 o

== last ok

—s—Hexane
Methanol 309 _E —a— Acelone
3
= ===Nhlethomol
= === A
Acetone 457
] - - - - .
] 200 400 600 300 1M}
Concentration (pgmlL)
Water 214
Antilipase curve for 4. arvensis
204
Orlistat
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Table 7: Results of simple agar diffusion method

T. syriacum plant

Plant extract solvent Water Acetone ‘ Methanol Hexane

Bacteria name Inhibition zone diameter (mm)

Escherichia coli - - - -

Pseudomonas aeruginosa - 10 - -

Staphylococcus aureus - - - 10

Shigella sonnie - - - -

A. arvensis plant

Escherichia coli 20 10 10 -

Pseudomonas aeruginosa - - - -
Staphylococcus aureus 15 10 10 -
Shigella sonnie - 20 15 10

Table 8: MIC values for T. syriacum and A. arvensis with bacteria

T. syriacum plant

Plant extract solvent Water | Acetone ‘ Methanol Hexane DMSO

Bacterial Name MIC values (mg/ml)

Staphylococcus aureus 6.3 12.5 12.5 No inhibition 6.3

Pseudomonas aeruginosa 25 12.5 6.3 No inhibition 6.3

Escherichia coli 25 12.5 6.3 No inhibition 6.3

Shigella sonnie 25 12.5 12.5 No inhibition 6.3

A. arvensis plant

Staphylococcus aureus 25 25 3.1 No inhibition 6.3

Pseudomonas aeruginosa 12.5 No 3.1 No inhibition 6.3
inhibition

Escherichia coli 12.5 No 3.1 No inhibition 6.3
inhibition

Shigella sonnie 12.5 25 3.1 12.5 6.3
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Table 9: MIC values for T. syriacum, and A. arvensis with fungi

T. syriacum plant
Plant extract solvent Water | Acetone ‘ Methanol Hexane DMSO
Fungus Name MIC values (mg/ml)
Candida albicans 25 3.1 6.3 6.3 3.7
Epidermophyton floccosum 1.6 0.8 0.8 0.8 6.3
A.arvensis plant
Candida albicans 12.5 6.3 6.3 12.5 3.7
Epidermophyton floccosum 0.78 0.78 0.78 0.78 6.3
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