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Abstract:The current study was designed to evaluate antifungal capability of flavonoids isolated from lion’s 

foot (Alchemilla vulgaris L.) and determination of extracellular enzymes activity secreted by soil born 

pathogenic fungi (Rhizoctonia solani, Sclerotium rolfsii and Fusarium oxysporium), along side the qualitative 

and quantitative analysis of flavonoid compounds was made using TLC and HPLC. The obtained results showed 

the flavonoids content was spectrophotometrically determined equal to 76.9mg RUE/g d.w. The antifungal 

activity of extracted flavonoids (50, 100, 150, 200 and 250 mg/l) assessed by the food poison technique 

compared to Vitavax-t fungicide. The EC50 values of flavonoids were 90.87, 138.15 and 149.76mg/l against 

F.oxysporum, S.rolfsii and R.solani ,respectively. The treatment liquid PD media with flavonoids at EC50 had 

effect on significantly  reduction of peroxidase, protease, polyphenol oxidase, cellulase and polygalacturonase 

activities secreted by tested fungi. The received TLC and HPLC information were collectively supportive which 

displayed three different flavonoid components{rutin (Rf =0.40); 39.6%, quercetin (Rf =0.56); 41.7% and 

isoquercetin (Rf =0.70); 18.7%}, respectively. These findings provide clear evidence approximately the 

promising antifungal effect of A. vulgaris flavonoids, this helped lay the foundation for larger-scale efficacy 

investigations under greenhouse and field conditions in the future. 

Keywords:flavonoids,  Alchemilla vulgaris L., Rhizoctonia solani, Sclerotium rolfsii, Fusarium 

oxysporium, extracellular enzymes, TLC and HPLC.

1. Introduction:
Alchemilla vulgaris L., commonly known as 

lion's foot and member of the Rosaceae family, is a 

perennial herbaceous plant that grows widely in Asia 

and Europe, particularly in mountain meadows. It has 

small, yellow-green flowers(Sârbuet al., 2013; Tasic-

Kostov et al., 2019).The medicinal portions of the 

Alchemilla vulgarisis aerial parts and roots. It is a 

huge treatment in people medication, known 

particularly for the helpful impacts in numerous 

gynecology and digestive system diseases (Condrat et 

al., 2010). A. vulgaris is a plant that is listed in the 

European Pharmacopeia. Its aerial and root sections 

have been shown to contain a variety of 

phytochemical components that have a range of 

biological activities. Phenolic compounds are the 

transcendent mixtures recognized in past 

examinations. Previous published research  have 

shown that the aerial parts of A. vulgaris are wealthy 

in tannins, phenolcarboxylic acids, flavonoids (rutin, 

quercetin, kaempferol, quercetin 3-glucuronide, 

avicularin), as well as phytosterols (Duckstein et al., 

2012, Kaya et al., 2012 and Mandrone et al., 2018). 

These bioactive components applied calming, wound-

recuperating,  antihemorrhagic, antispastic, antifungal, 

astringent, antiviral, antibacterial, cancer prevention 

agent properties (Boroja et al., 2018, Choi et al., 2018, 

Filippova, 2017 and Ibrahim et al.,2022). 

Various fungi were found to be associated 

with tomato showing root decay, damping off, and 

shrivel signs tested from impacted fields inside the of 

late recovered land in El-Behera governorate. 

Fusarium spp., Rhizoctonia solani, Sclerotium rolfsii 

have been regular over the amassed tests and 

recuperated in frequencies of 86.9% , 67.1% and 

50.0%, respectively (Atta-Alla et al., 2004). 

Sclerotium rolfsii is a dirt possessing omnivorous 

fungal pathogen contaminating a gigantic scope of 

veggies, including tomato. The fungus live on 

diseased crop particles or within the soil for decades 

as sclerotia. The dirt borne inoculum of the fungus 

influences seed germination and reasons damping off. 

Additionally, The fungus contaminates the stem at or 

near the dirt line incurring necrotic decay. The out of 

the blue creating injuries support the stem, 

fundamental to withering of the plant unexpectedly 

and totally (Mullen, 2001). Fungal plant illnesses may 

also result in heavy yield losses. Phytopathogenic 

fungi by myself purpose almost 20% reductions inside 

the yield of important food and cash plants (Agrios, 

2000). The disorder causing organisms enter the host 

tissue through mechanical pressure exerted by the 

developing germ tube or dissolving the host cell wall 

via secretion of pollutants or enzymes. The enzymes 

produced through pathogens have an effect on 

chemistry of mobile wall that is accompanied by 

cellular wall breakdown (Albersheim and Jones, 

1969). R.solani, S.rolfsii and F.oxysporum secretes 

cellulase and polygalacturonase (PG) adaptively. A 

excessive relationship exists between the capacity of 

R.solani to create huge amounts of PG in vitro and 

their pathogenicity. PG was many times liable for 

tissue maceration. Though, cellulase respected to play 

an optional situation in the strategy (Bateman, 1993). 

Chemical fungicides might be accessible to 

successfully and widely decrease the unsafe impacts 

of microbes however inordinate and ill-advised 

utilization of these fungicide causes a risk on plants, 
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soil, animals, human health and environment. In order 

to manage plant diseases, current efforts have 

concentrated on creating environmentally safe and 

efficient biocontrol strategies (El Mohamedy et al., 

2014). According to Chaachouay and Zidane, (2024) 

natural plant products represent a significant source of 

novel agrochemicals for the management of plant 

diseases. phenolic components are becoming more 

and more important nowadays through their 

significant function in oxidation processes. They  

exhibit a number of advantageous antimicrobial and 

anticancer properties (Kova et al., 2022). Flavonoids 

are abundant in nature and one of the most significant 

classes of phenolic components. According to studies 

on these compounds, they provide protection against 

UV rays, plant diseases (bacteria and fungi), and 

substances that can interfere with biochemical 

processes including enzyme inhibitors and 

antioxidants (Harborne and Herbert, 1993). 

Furthermore, flavonoids show many natural 

properties, for example, antifungal, antiviral, 

mitigating, and against allergenic properties (Agrawal, 

2001). Flavonoids are among the main kinds of 

optional metabolites from regular items through their 

few applications in the food, diet and clinical ventures. 

Despite the fact that an enormous number has been 

accounted for from normal and manufactured sources, 

researchers are as yet keen on flavonoids and 

subsidiaries (Awouafack et al.,2017). There no 

publications is available in previous literature 

approximately extraction and biological activity of A. 

vulgaris flavonoids. Thus, the present study was 

focused on assessment of chemical composition and 

antifungal effect of total flavonoids extracted from A. 

vulgaris herb and determination of extracellular 

enzymes activity secreted by soil born phyto-

pathogenic fungi.   

2.Material and Methods: 

2.1. Plant material: 
Alchemilla vulgaris herb applied in this study 

was acquired from herbal shops. The plant material 

was finely smashed to coarse powder and kept in 

opaque screw tight plastic sacks at ordinary room 

temperature until use. 

2.2.Preparation of crude methanolic 

extract: 
About 100g of Alchemilla vulgaris powdered 

have been extracted the use of 300 ml methanol 50% 

by means of soaking for 48 hrs. The extract changed 

into filtered by Whatman No. 1 filter paper. The plant 
buildup was re-extricated with the expansion of new 

methanol for another twice. Joined filtrates have been 

concentrated utilizing Revolving evaporator at 40°C 

underneath vacuum. The subsequent dry concentrate 

was re-broken down in clean methanol to make 

(10μg/μl) stock arrangement and kept at 4°C for 

additional examination. The percentage of extraction 

yield of unrefined methanolic extract became 

determined with the equation:- 

Extraction yield (%)= dry weight of extract (g)/ 

weight of plant (g) × 100 

2.3.Determination of total flavonoids 

content: 
The content of total flavonoids compounds 

was estimated through a colorimetric method 

described by (Jiao and Wang, 2000) .0.5 ml of crude 

methanolic extract (1mg/ml) have been made up to 2 

ml with methanol then combined with 0.1 ml of 10% 

hydrated aluminum chloride and 0.1 ml of 1M sodium 

acetate. The methanol was added to the mixture to 

bring the final volume to 5 ml. The absorbance 

changed into measured at 415 nm after 30 min of 

incubation at room temperature. The amount of extract 

was substituted by means of the same amount of 

methanol in blank. The overall flavonoids content was 

communicated as milligram of rutin equivalent (RUE) 

per gram of dry extract (mg RUE/g d.w.). 

2.4. Extraction of flavonoids: 
Flavonoids extracted with the aid of 

immersing 100g of A. vulgaris in 300ml methanol 

50% for 24hrs at room temperature using magnetic 

stirrer and filtered the usage of Whatman No.1 filter 

paper (Jain et al., 2007). The filtrate changed into 

dealt with 100ml lead acetate (1%) for 4 hrs for 

precipitation. The mixture was filtered, then a mixture 

of 250ml acetone and 30ml of HCl was added to the 

precipitate. The resulting changed into focused the use 

of Rotary evaporator at 40°C below vacuum and kept 

at 4°C for further analysis. The percent of overall 

flavonoids prompted yield became calculated with the 

formula:- 

Yield (%)= dry weight of precipitate(g)/ weight of 

plant (g)×100 

2.5. Antifungal Activity of flavonoids: 
The activity of flavonoids extracted from A. 

vulgaris herb was evaluated in vitro against 

Rhizoctonia solani, Sclerotium rolfsii and Fusarium 

oxysporium using the poisoned food technique. The 

PDA (Potato Dextrose Agar) medium was prepared so 

that it contained various concentrations of flavonoids 

(50, 100, 150, 200 and 250ppm) in comparison with 

Vitavax-t (Carboxin 75% WP, England) (5,10,15, 

20and 25ppm)as a positive control. Then seven-day 

old fungal culture disk of 9mm diameter was taken 

and inoculated to the center of petri dishes containing 
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tested materials. Rather than PDA medium without 

flavonoids filled in as negative control. All dishes 

were incubated at 25±2°C and radial growth of colony 

was estimated when the mycelia of control had nearly 

stuffed the petri dishes. Each test was acted in three-

fold. The fungal development restraint which was 

determined because of treatments against control 

utilizing the accompanying equation : (Satya et al., 

2014). 

% inhibition = C – T   ̸   C  ×   100 

Where C is the average of three replicates of hyphal 

extension (mm) of negative control and T is the 

common of three replicates of hyphal extension (mm) 

of plates treated with examined substances. EC50 and 

EC90 values had been decided by using the linear 

regression (LPD) line computer software) of the probit 

of the examined fungus percent inhibition vs. Logs the 

concentrations (mg/l) of flavonoids. The EC50 and 

EC90 notation used to signify the effective 

concentrations (mg/l) that purpose 50% and 90%, 

respectively, growth inhibition. 

 

2.6. Assessment of enzymes created by soil 

born pathogenic fungi 

For this study, 2ml of flavonoids or Vitavax-t 

at EC50 was added to 100ml of sterilized PD medium 

inoculated with a 5 discs (9mm) of tested fungi and 

incubated at 25±2°C. For every treatment, four flasks 

were used as replicated. The mycelia matrix was 

removed by filtering and overnight drying at room 

temperature once the mycelia growth had covered the 

surface media in the negative control. After 

homogenizing the dry mycelia mates, an enzymatic 

determination was made. 

 

2.6.1. Assessment of peroxidase activity 
 One gram of every fungus was removed 

using 0.1M potassium phosphate buffer pH 4.7 with 

0.25M sucrose. The total peroxidase in extract 

colorimetric assay was done by Sreenivasulu et al., 

(1999). The peroxidase activity assigned as Δ 

O.D.470nm/5min/g fungus. 

  

2.6.2. Assessment of polyphenol oxidase 

(PPO) activity 

 Citric-phosphate buffer pH 6.5 was utilized 

to extract one gram of each fungus in a 1:2 (w/v) ratio. 

The enzyme activity was performed out using the 

Dewez et al., (2005) technique. PPO activity 

characterized as an increment of 0.1 unit O.D. / min at 

420nm.  

 

2.6.3. Assessment of polygalacturonase 

(PG) activity  

 PG action became examined by utilizing 

assessing the loss in viscosity of 1.2% fluid methoxy 

pectin at 37°C through the technique depicted by 

Echandi et al., (1957). 

 

2.6.4. Assessment of protease activity 
 Protease activity was decided by means of 

the technique depicted by Dewez et al., (2005). The 

blue color evolved become estimated after 5min. at 

625nm.  
 

2.6.5. Assessment of cellulase  activity 
Cellulase enzyme became estimated by way 

of assaying the loss in viscosity of carboxy methyl 

cellulose at 37°C ( Matta and Dimond, 1963). 

2.7.Idenification of flavonoids: 
The identity of character flavonoids extracted 

from A. vulgaris herb turned into done the use of thin 

layer chromatography (TLC) system. The methanolic 

solutions of rutin, quercetin and isoquercetin had been 

used as reference standards for the identification of 

flavonoid compounds in A. vulgaris, which was 

accomplished with the aid of evaluating retention 

coefficients (Rf) and their colors. The mobile segment 

turned into: ethyl acetate : acetic acid : formic acid : 

water (100:10:10:25(v/v). The plate became sprayed 

with the PEG (5% ethanol polyethylene glycol 4000) 

detection reagent. The plates have been found the use 

of an ultraviolet chamber underneath the UV mild at 

λ=365 nm (Kaya et al., 2012). 

2.8.Qualitative and quantitative estimation 

of flavonoids compounds by High 

Performance Liquid Chromatography 

(HPLC): 
Identification of flavonoids compounds in A. 

vulgaris herb turned into carried out using JASCO 

HPLC (Agilent technology 1260 infinity), with a 

hypersil C18 reversed-segment column Eclipse plus 

(250x4.6mm) and 5μm particle length. HPLC 

evaluation of flavonoids extract changed into carried 

out via re-dissolving 100mg of extract in 1ml of 

methanol and filtered thru a 0.2 μm filter out sterilized 

membrane prior to HPLC evaluation. Injection by 

using a Rheodyne injection price (Model 7125) with 

50 pJ constant loop changed into used. A constant 

drift fee of one ml/min became used with  cellular 

phases: (A) 0.5% acetic acid in distilled water at pH 

2.7; and solvent (B) 0.5% acetic acid in 99.5% 

acetonitrile. The elution gradient become linear 

beginning with (A) and ending with (B) over 50 min, 

the use of an UV detector set at wavelength 235nm. 

The concentration of flavonoids compounds was 

calculated on the idea of peak location measurements 

(Mattila et al., 2000). 

2.9.Statistical analysis: 
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All experiments were performed in a very 

randomized layout (CRD) with 3 replications for each 

treatment. The statistical analysis of all records 

became carried out utilizing the principles of analysis 

of variance (ANOVA) and Duncan’s multiple-range 

take a look at (Duncan, 1955). 

3.Results and Discussions: 
3.1. Total flavonoids content in A. vulgaris 

herb: 
The yield of A. vulgaris herb methanolic extract  

was recorded 13.4% of dry plant. Total flavonoids 

content in crude methanolic extract was spectrophoto- 

metrically determined equal to 76.9mg RUE/g d.w.). 

Previous research has found that the crude methanolic 

extracts A. vulgaris were 12% for aerial parts and 

16.13% for roots. Total flavonoids content in roots 

(19.8mgRUEs/g) was higher amount in comparison 

with aerial parts (13.3mgRUEs/g) (Boroja et al.,2018). 

While, Abdel Gawad et al., (2023) reported that 

flavonoids content in A. vulgaris herb was recorded 

26.1mgQE/g D.W. Whereas, EL-Hadidy et al., (2018) 

found that flavonoids content in A. vulgaris leaves 

was 183.10mg /100g D.W. The differences of amount 

flavonoids content in A. vulgaris could be due to part 

used of plant, geographical areas, dry, storage, 

extraction methods and different experimental 

protocols etc (Benedec et al., 2021).     

3.2.Isolation of total flavonoids: 
The precipitated total flavonoids fraction 

from A. vulgaris herb is an amorphous, light brown in 

colour. It is freely soluble in methanol, ethanol, 

ethylacetate and DMSO, while slightly soluble in 

water. The yield of total flavonoids precipitated was 

recorded 5.5% of dry plant. There no guides is to be 

had in preceding literature about isolation and 

extraction of A. Vulgaris flavonoids. 

3.3. Antifungal activity of A. vulgaris  

flavonoids: 
 This study showed effect of A. vulgaris 

flavonoids and Vitavax-t fungicide at different 

concentrations on the linear growth of Rizoctonia 

solani, Sclerolium rolfsii and Fusarium oxysporum. 

Results in Table (1) and Fig.(1) illustrated that, the 

treatment with flavonoids or Vitavax-t to PDA 

medium, decreased the straight development of three 

fungi. The highest concentration of both of tested 

materials showed the most noteworthy reduction of 

the fungal growth. S.rolfsii was delicate to flavonoids 

at all concentrations under study. The development of 

S.rolfsii was totally inhibition at 250mg/l. Though, the 

reduction rate was 81.2 and 77.8% for R.solani and 

F.oxysporum, respectively, at a similar concentration. 

The outcomes demonstrated that F.oxysporum seem to 

be more tolerant to high concentration of  flavonoids 

than S.rolfsii and R.solani. The EC50 values of 

flavonoids were 90.87, 138.15 and 149.76mg/l against 

F.oxysporum, S.rolfsii and R.solani, respectively. 

Furthermore, S.rolfsii and R.solani was delicate  to 

fungicide Vitavax-t compared to F.oxysporum. The 

growth of  S.rolfsii  and R.solani were completely 

inhibited but F.oxysporum was still growing even at 

100mg/l of fungicide. The EC50 values of Vitavax-t 

were 11.40, 12.55 and 16.43mg/l against S.rolfsii, 

R.solani and F.oxysporum, respectively. Our effects 

are according with the results posted with the aid of 

Boroja et al.,(2018) showed that methanolic extract of 

A. vulgaris roots and aerial parts exerted moderate 

antifungal activity against F.oxysporum  with MICs 

from 2.5 to above 20mg/ml. While, Ibrahim et al., 

(2022) studies that antifungal performance of A. 

vulgaris root extract towards R. solani, F. oxysporum 

and Penicillium italicum. They illustrated that the 

most powerful inhibition impact of the extract become 

discovered in opposition to F. oxysporum which 

recorded 45.56% at 1000µg/ml. This effect may be 

due to polyphenol components in extract.  Mode of 

action for flavonoids as antifungal activity suggested 

by Dey and Harborne, (1997) and Feeny, (1998) 

mentioned that the presence of alcoholic agencies 

inside the structure of flavonoids boom the interest of 

the plant extract to inhibit the fungal increase. So, the 

flavonoid components are taken into consideration as 

antiseptic dealers that are converting the cellular 

protein nature and increase the permeability of the cell 

membranes. Taghva et al., (2016) confirmed that 

flowers boom and improvement, in conjunction with 

protection against contamination and harm, depend on 

flavonoids. 

Table(1):In vitro antifungal activity of (A) A.vulgaris flavonoids and (B)Vitavax-t at different 

concentrations on soil born pathogenic fungi 

Concentration 

(ppm) 

% 

inhibition 
EC50 (ppm) EC90 (ppm) Slope value 

(A)  R.solani   

50 16.7    

100 23.8    

150 44.2 149.76 465.86 2.6003±0.2723 

200 60.6    
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250 81.2    

  S.rolfsii   

50 10.3    

100 29.7    

150 42.2 138.15 313.25 3.6047±0.3109 

200 60.4    

250 100    

  F.oxysporum   

50 32.6    

100 53.3    

150 63.0 90.87 488.59 1.7543±0.2408 

200 74.1    

250 77.8    

(B)  R.solani   

5 33.0    

10 43.1    

15 51.0 12.55 24.19 4.4966±0.3519 

20 74.8    

25 100    

  S.rolfsii   

5 16.3    

10 40.8    

15 53.3 11.40 27.44 3.3593±0.2854 

20 73.6    

25 100    

  F.oxysporum   

5 0    

10 20.3    

15 44.4 16.43 32.62 4.3026±0.3864 

20 52.2    

25 86.3    

 

                    (A)                           Rizoctonia solani                             (B) 



Rania Hussien 

 
 

 
 

19 

 

Scleroliumrolfsii 

 

Fusarium oxysporum 

Fig.1.Antifungal activity of (A) A.vulgaris flavonoids and (B)Vitavax-T at different concentrations on soil 

born pathogenic fungi

3.4. Effect of flavonoids and fungicide 

Vitavax-t on enzymes created by soil 

born pathogenic fungi: 
 Tables (2), (3) and (4)showed that impact of 

the treatment liquid PD media with flavonoids or 

fungicide Vitavax-t at EC50 on enzymes activities 

created through R. solani, S. rolfsii and F. oxysporum. 

Data indicated that, protease activity for F. oxysporum 

and R. solani was enormously inhibited resulting to 

treatment with tested materials, this reduction was 

significant and articulated in case of treatment with 

fungicide which reached 72.5 and 59.6%, respectively. 

While, protease activity for S. rolfsii was not detected. 

The treated media with flavonoids induced low 

decrease in peroxidase activity of the tested fungi 

compared to control negative. While, the treatment 

with fungicide expressed highly significant reduction 

in this enzyme produced through three fungi. Such 

effect become substantially major in case of S.rolfsii 

which kept completely inhibition in peroxidase 

activity. The reduction of this enzyme for R.solani and 

F.oxysporum dealt with fungicide become recorded 

35.3 and 26.6%, respectively, of that obtained in 

control negative.  

Table(2): Effect of (A) A.vulgaris flavonoids and (B)Vitavax-t at EC50 on enzymes activities created by 

R.solani 

Enzymes Control negative (A) (B) 

Peroxidase activity(O.D./5min) 0.451±0.02a 0.380±0.01bc 0.292±0.00bc 

% 0.0 15.7 35.3 

PPO activity(O.D./5min.) 0.717±0.01a 0.610±0.00bc 0.550±0.01bc 

% 0.0 15.0 23.3 
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PG activity (RA units/1ml) 43.3±0.93a 30.3±0.46b 35.2±0.55b 

% 0.0 30.0 18.7 

Protease activity(O.D./5min.) 0.706±0.01a 0.365±0.01bc 0.285±0.01bc 

% 0.0 48.3 59.6 

Cellulase activity (RAunits/1ml) 53.0±1.40a 32.6±1.34ba 40.3±0.38ba 

% 0.0 38.5 24.0 

 

Table(3)Effect of (A) A.vulgaris flavonoids and (B)Vitavax-t at EC50 on enzymes activities created by 

S.rolfsii 

Enzymes Control negative (A) (B) 

Peroxidase activity(O.D./5min) 0.714±0.01a 0.541±0.00b n.d. 

% 0.0 24.2 100 

PPOactivity(O.D./5min.) 0.649±0.01a 0.524±0.00b 0.414±0.01b 

% 0.0 19.3 36.2 

PG activity (RA units/1ml) 11.1±0.23a 7.5±0.23ba 7.9±0.00ba 

% 0.0 32.4 28.8 

Protease activity(O.D./5min.) n.d. n.d. n.d. 

% --- --- --- 

Cellulase activity (RAunits/1ml) 15.4±0.31a 6.3±0.54ba 8.1±0.23ba 

% 0.0 59.1 47.4 

The reduction in polyphenol oxidase (PPO) 

activity turned into significantly low in S.rolfsii and 

R.solani when media handled with flavonoids. PPO 

activity for S.rolfsii and R.solani handled with 

fungicide was significant and pronounced lower which 

reached 36.2 and 23.3%, respectively, compared to 

control negative. While, PPO activity was not 

recognized in F.oxysporum. On settlement of that, the 

remedy with flavonoids to three fungi turned into 

more effected than fungicide on cellulase and 

polygalacturonase (PG) activities. The reduction of 

cellulase and PG activities have been highly 

significant and noticeable in case of S.rolfsii (59.1 and 

32.4%) and R.solani (38.5 and 30.0%), respectively, 

compared to control negative. as observed in Table 

(2), (3) and (4). 

Previous studies confirmed the presence of 

cellulases and pectic enzymes in plant tissues infected 

by R. solani (Gawade et al., 2017). Cell wall 

corrupting enzymes such as proteases , cellulases, 

hemicellulases and pectic enzymes are viewed as 

fundamental for plant cell wall harm during 

pathogenesis (Gvodeva et al., 2006). Phytopathogenic 

fungi express high measures of hydrolytic and 

oxidative compounds (Suryanarayanan et al., 2012). 

Abd-Elaziz et al., (2022) illustrated that black cumin 

seed methanolic extract at 2000ppm inhibited 55%, 

38% and 74.8% of the activity of pectinase, PG and 

protease, respectively, secreted by R. solani compared 

to negative control. Amentoflavone, the major 

component in the extract could be due to responsible 

to the effect. El-Sharkawy and El-Shora, (2020) 

Verified that performance of Ammi leaf extracts in 

suppression of Fusarium oxysporum pathogenicity 

through inhibited the fungal growth and the activity of 

enzymes responsible for pathogenicity including 

pectinase, protease and cellulase. It has been said that 

flavonoids, phenolics and different compounds in 

plant leaf extracts can be the motive for the inhibition 

of pectinase, proteases, xylanase and cellulase 

activities (Nayebi et al.,2013). Furthermore, it was 

suggested that diverse phenolics inhibited the activity 

of cell wall degrading enzymes of fungi (Modafar and 

Boustani, 2001). Flavonoids are essential for the 

proper growth, improvement and protection of plants 

against infection and damage (Taghva et al., 2016).

 

Table(4 ): Effect of (A) A.vulgaris flavonoids and (B)Vitavax-t at EC50 on enzymes activities created by F. 

oxysporum 

Enzymes Control negative (A) (B) 

Peroxidase activity(O.D./5min) 0.331±0.01a 0.317±0.01bc 0.243±0.00c 

% 0.0 4.2 26.6 

PPO activity(O.D./5min.) n.d. n.d. n.d. 

% --- --- --- 

PG activity (RA units/1ml) 35.6±1.34a 28.5±0.38ba 31.6±0.81ca 

% 0.0 19.9 11.2 

Protease activity(O.D./5min.) 0.411±0.00a 0.233±0.01bc 0.113±0.00c 

% 0.0 45.7 72.5 

Cellulase activity (RAunits/1ml) 30.7±1.33a 24.8±0.57b 28.1±0.64cb 

% 0.0 19.2 8.5 
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          n.d. : not detected 

3.5. I 

3.5.Identification of major Flavonoid in A.vulgaris: 

 Identification and qualitative analysis of 

A.vulgaris flavonoids components were conducted 

using thin layer chromatography (TLC) by standard 

silica layers. As a result of the comparison of values 

Rf and the colour with PEG under UV light, the 

flavonoids compounds were identified. On 

chromatogram, flavonoids appeared as orange-yellow 

band or spots. Flavonoids compounds found in 

A.vulgaris estimated are rutin (Rf = 0.40), quercetin(Rf 

= 0.56) and isoquercetin (Rf =0.65), as shown in Table 

(5). Our findings were supported by other researchers 

who reported that TLC analysis showed the presence 

of three flavonoids components in A.vulgaris such as 

rutin, hyperoside and isoquercetin (Benedec et al., 

2021). Flavonoids components of Alchemilla species 

are generally quercetin derivatives and very few in 

numbers (Fraisse et al., 2000, D̕ Agostino et al., 1998 

and Kaya et al., 2012). 

Table(5): Rf values of  A. vulgaris flavonoids compounds identified on TLC 

Flavonoids compounds Rf values Colour under UV 365nm 

Rutin 0.40 Orange-yellow 

Quercetin 0.56 yellow 

Isoquercetin 0.65 Orange-yellow 

 

3.6. Qualitative andquantitive of flavonoid components 

using HPLC device . 

 qualitative and quantitive of A. vulgaris 

flavonoid components using HPLC device expressed 

the predominant flavonoids were rutin (39.6%) and 

quercetin (41.7%) followed by isoquercetin (18.7%), 

as shown in Table(6) and fig.(2&3). Analogous results 

were reported by Kaya et al., (2012) and Fraisse et al., 

(2000) which reported that flavonoids components of 

the genus Alchemilla are generally quercetin 

derivatives and few in number. While, Ibrahim et al., 

(2022) found that the common flavonoid components 

in methanolic A. vulgaris root extract were hisperdin 

and quercetin (16.5 and 14.7µg/g root powder), 

respectively. Additionally, Trendafilova et al.,(2011) 

reported that methanolic extract of A. mollis was

Table(6): Rt values and percentage of  A. vulgaris flavonoids compounds identified on HPLC 

Peak Flavonoids compounds Rt min. Area% 

1 Rutin 2.484 39.59 

2 Quercetin 2.714 41.73 

3 Isoquercetin 3.107 18.66 

characterized by the presence of three different types 

of flavonoids (quercetin, kaempherol and gossypetin). 

It is noticeable, that quercetin and kaempherol have 

been already found in A. xanthochlora (Lamaison et 

al.,1991), A.speciosa (Felser and Scimmer, 1999) and 

A.vulgaris (D̕ Agostino et al.,1998). 

 

Fig.2.HPLC chromatogram of A. vulgaris flavonoids 
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Fig.3.Chemical structures of rutin, isoquercetin and quercetin 

Conclusion: 
Finally concluded of this study that, plant 

secondary metabolites (polyphenol compounds 

especially flavonoids)are characterized by a wide 

variety of chemical structures, high availability, low 

price, no side effects and high antifungal activity. 

Therefore, plant secondary metabolites may be 

important resources for the isolation, identification 

and development of natural antifungal drugs 

alternative of chemical fungicides after carried out on 

greenhouse and field conditions. 
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التركيب الكيميائي والنشاط المضاد للفطريات لفلافونيدات نبات رجل الأسد ضد فطريات 

 التربه الممرضه للنبات
 رانيــا عبـده عبـده حسـين

الجيزة-الدقي–مركز البحوث الزرعيه  -المعمل المركزي للمبيدات –قسم بحوث المبيدات الفطريه والبكتيريه والنيماتوديه   

 :الملخص العربى
وتقدير نشاط الإنزيمات خارج  ه من نبات رجل الاسدتم تصميم الدراسة الحالية لتقييم القدرة المضادة للفطريات للفلافونويدات المستخلص 

التحليل  جانب إلى ،روسفياي و فيوزاريم اوكسيسبورم( ريزواكتونيا سولاني ، اسكليروشيمالخلية التي تفرزها فطريات التربه الممرضه للنبات )

النتائج التي تم الحصول عليها أن محتوى الفلافونويدات تم قياسه طيفياً بما  أظهرت TLC, HPLC. النوعي والكمي لمركبات الفلافونويد باستخدام

 50،150،100زات )بالتركي ويدات المستخلصة.تم تقييم النشاط المضاد للفطريات للفلافون وزن جاف مج/ملجم روتين 76.9يعادل 

 138.15 ، 90.87دات هيللفلافوني 50ECوكانت قيم  ت-قارنة بالمبيد الفطري فيتافاكسالسم الغذائي م م/لتر( بتقنيةجمل025و002،

 PDالبيئه السائلهمعامله .  ،على التوالي وريزواكتونيا سولانياسكليروشيم روسفياي ،فيوزاريم اوكسيسبورم  م/لتر ضدجمل149.76و

 فرزهاتأثير كبير في تقليل أنشطة البيروكسيديز والبروتياز والبوليفينول أوكسيديز والسيلوليز والبولي جالاكتوروناز التي ت لها بالفلافونويدات

ثلاثة مكونات مختلفة من  بينت وجودوالتي  بشكل جماعيها داعمة التي تم الحصول علي HPLCو TLCالفطريات المختبرة. كانت بيانات 

على التوالي.  ( =0.65Rf ،%18.7وإيزوكيرسيتين ) ،(Rf = 0.56، %41.7، كيرسيتين ) Rf = 0.40)، %39.6روتين): الفلافونويد 

الأساس لإجراء  علي وضعساعد هذا  مما،  لتأثير المضاد للفطريات الواعد للفلافونويدات نبات رجل الاسدهذه النتائج دليلاً واضحًا على اتوفر

 صوبه والحقل في المستقبل .ظروف ال تحتواسعة النطاق  تحقيقات فعالية

 

الإنزيمات خارج  ، فيوزاريم اوكسيسبورم ،ريزواكتونيا سولاني ، اسكليروشيم روسفياي يدات ، نبات رجل الاسد ، نو: الفلافو الكلمات الداله

   TLC, HPLC  الخلية

 


