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Abstract :  
Since ancient times, plants have been put to use as an alternative and traditionalist medicines 

to treat a variety of afflictions Natural secondary metabolites are essential in the treatment of a 

variety of diseases. Phytochemical, antimitotic, and antibacterial attributes of methanolic  

extract (95 %) of Asteracantha longifolia seeds were investigated in this particular study. 

 

Results : To authenticate the existence of phytochemicals such terpenoids, cardiac 

glycosides, saponins, hormone, phenols, protein, and sugars, phytochemical analysis was 

carried out utilizing qualitative tests. Meristematic cells from the Allium cepa root were used 

to test the antimitotic ability. As a reference, colchicine (0.1 mg/mL) was employed as a 

standard. One-way ANOVA was used to analyze the data using the programmer (GraphPad 

Prism- 9.5.1) version differences was then  identified as those with , < p 0.05 in the statistics 

was significant. in the case of A. longifolia seeds the result  obtained was  p = < 0.0001 with 

the antibacterial assay slight zone of inhibition was obtained for Staphylococcus aureus and 

Bacillus subtilis of approx.(10 to 15 mm) but no zone of inhibition for Shigella flexneri  and  

Salmonella typhi                                                 

Conclusion : Nearly all phytochemicals are present in significant amounts in A. longifolia. 

It was observed that the plant extract even showed antimitotic activity with having p value less 

then 0.0001 the antibacterial experiment revealed that plant has slight inhibitory effects for 

gram positive bacteria and further research can be carried out for the same The lack of 

antibacterial activity of the plant extract against other gram negative strains was likely due to 

an error in the selection or implementation of the experimental protocol. Which can further be 

optimized and evaluate again in future  
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Introduction: 

 Throughout the beginning, people have employed plants as a valuable source of medicine, 

which laid the groundwork for traditional medicine. These conventional medical plants are 

essential to meeting today's and the future generations' global healthcare needs [1] The use of 

medicinal flower extracts for the treatment of any disorder over  has seen to be immersed in 

larger context due to the negative side effects of chemical medications. An abundance of 

several naturally occurring compounds, including terpenes, flavonoids, phenolics, steroids, and 

saponins is the main reason for it also Antimitotic, antidiabetic, antidepressant, pain reliever, 

antipyretic, antiarthritic, antioxidant, antidiuretic, soothing and antibacterial properties are all 

present in them. Herbs are used as a source of medication for many defined years  [2]. Natural 

products' structural diversity has a significant impact on the development of many 

contemporary medications [3]. Cancer is the leading cause of mortality among all diseases, and 

as it is a complex disorder, research into cancer drugs has always held promise. Worldwide 

efforts are now being made in both developed and developing nations to conduct anticancer 

agent research. More than half of the anticancer therapeutics derive from natural sources or are 

linked to them. [4]. The World Health Organization estimates that there were 9.6 million 

cancer-related deaths globally in 2018 In India, over 7.85 lakh fatalities were reported in 2018 

[5]. By 2030, this number could reach 12.0 million. Plants and the materials they produce have 

been employed in the treatment of cancer for a very long time Exploring traditionally used 

medicinal herbs is crucial on two levels: first, as a source for potential chemotherapeutic 

medicines, and second, as a way to gauge their safety for ongoing usage [8]. Based on their use 

in conventional medicine, the majority of standard anticancer medicines come from natural 

sources [9].  

Unrestrained cell division during mitosis causes cancer. One of the vital factors in the treatment 

of cancer is the use of antimitotic agents. A prominent class of cytotoxic pharmaceuticals are 

antimitotic agents, which will persist to be used as a mainstay in cancer chemotherapy in the 

coming years [10]. Recognizing the bioactivity of plant extracts calls for a knowledge of their 

phytochemical components. antioxidant substances like By eliminating reactive oxygen 

species like peroxide and hydroperoxide, phenolic acids, polyphenols, and flavonoids prevent 

oxidative stress. The antioxidants' ability to prevent DNA damage and unregulated cell division 

was confirmed by the free radical hypothesis. Flavonoids have a wide range of biological 

effects, such as antioxidant, antimutagenic, and anticarcinogenic action [11]. Alkaloids from 

Vinca rosea, Taxus brevifolia  originally were used as antimitotic remedy, mainly targeting the 

localization of tubulin, and posses chemotherapeutic capacity that contributed significantly to 

the effectiveness of cancer therapy. [12]. It has been demonstrated that the Allium cepa root tip 

cell is a trustworthy and affordable option for the assessment of antimitotic characteristics [13] 

Medicinal Plants have antibacterial activity against Pathogens causing Urinary Tract Infections 

(Sharma et al., 2009). Plants are rich in a wide variety of secondary metabolites, such as 

tannins, terpenoids, alkaloids, and flavonoids, which have been found in vitro to have 

antimicrobial properties (Cowan, 1999). ]. Extracts of plants contain a variety of bioactive 

compounds which may inhibit the growth of some pathogenic microorganisms (Zarringhalam 

et al., 2013). Asteracantha longifolia, a medicinal plant that has not received much attention, 
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has been chosen for this study to assess its antimitotic, antibacterial properties as well as its 

phytochemical analysis. To check the presence of suitable metabolites Asteracantha longifolia 

(Acanthaceae) is a perennial herb of good medicinal value that is found in large portions 

throughout India, Sri Lanka, Malaysia, and Nepal. It is widely used as a diuretic and for treating 

jaundice, kidney stones, rheumatism, liver dysfunction, urinogenital problems, and other 

conditions [14] 

 

Methods and Materials:  

1 ] Collection and preparation of plant sample 

fine powder of seeds of the plant was obtained from ayurvedic store from Rajkot These dried 

samples pulverized powder form,  were employed in further aspects.  

2] Preparation of plant extract  

Plant material (250 g) was submerged in a 500 ml solvent that was 95% hydro alcoholic 

(methanol). After 48 hours, solvents were filtered in a beaker using a The Whatman filter paper. 

Purified yield extracts were produced by drying the filtrate on a rotary evaporator (Odey M.O, 

et al. 2012). at a rate of 55 °C. development of a dramatically altered method of solvent 

extraction which is well known. The substance was just dissolved in the solvent after 

extraction; it wasn't macerated. And kept In a cold, dark location, for further study  

3] Phytochemical Testing 

A qualitative study was done to determine which significant phytochemical compounds were 

present in the plant. Several tests were run to check for the validation  of alkaloids, and other 

bioactive compounds  such as terpenoids, carbohydrates, amino acids, and so on. Analyzing 

plants' phytochemical composition Extraction was done following established protocols. 

 1)Test for flavonoid:- 

Take 2 ml extract, add 10% 2N NaOH. If yellow color observes it means flavonoid is present 

in extract. 

 

2)Test for terpenoid:- 

Take 0.5 ml of crude extract. It was treated with 0.2 ml of chloroform and 0.3 ml of 

concentrated H2SO4. The presence of terpenoids is indicated by the reddish-brown color that 

appears at the interface. 

 

3)Test for amino acids:- 

Take 0.5ml of crude extract add few drops of 2% of copper sulphate solution (cuso4). It treats 
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with 1ml of ethanol followed by excess of potassium hydroxide pellets, if pink color observe 

it means amino acids are present. 

 

4)Test for Cardiac glycosidase (Killer Killani Test):- 

Take 0.5 ml extract. Add 0.08 ml glacial acetic acid and 1-2 drops of Fecl3, if brown ring 

observe & greenish ring may gradually throughout thin layer it indicates the presence of cardiac 

glycosides. 

 

5)Test for saponin(Foam test) 

Mix 0.5 ml of extract with small amount of ethanol. 15 minutes lengthwise, it was shaken in a 

graduated cylinder. If stable foam is observed it means saponin is present. 

 

6)Test for Steroids (Libermann- Burchared test) 

Take 0.5 ml of crude extract and mixed with 2 ml Acetic Anhydride followed by 2 ml H2SO4.if 

color was remained add did not change from violet to blue or green it means steroid is present. 

 

7)Test for Tannins (Ferric chloride test) 

Take 0.5 ml plant extract. Add few drops of 1% Fecl3, if indicate intense green or black color 

it means presence of tannins. 

 

8)Test for glycosidase 

Take 2 ml of extract. Add 3ml of chloroform and 10% ammonia solution. If pink color shown 

it means glycosides is present. 

 

 

9)Test for phenol 

Take 2 ml of distilled water then add few drops of 10% ferric chloride in 1ml of the extract. If 

blue or green color form it shows the presence of phenols. 

 



5 
 

10) Test for alkaloid 

Take 1mL plant extract, add 2.5mL of concentrated HCL and mixed in a test tube. Then add 

few drops of Mayer’s reagents. If white precipitate form.it means alkaloid is present. 

 

Antimitotic Assay 

From the local market, Allium cepa bulbs (onions) were purchased and set aside for the 

analysis. Allium cepa root was utilised for the evaluation of antimitotic activity according to a 

modified approach Fiskesjo (1985) described [24]. Allium cepa bulbs were sown in water and 

allowed to germinate for 72 hours in a dark, room-temperature environment. The bulbs that 

formed uniform roots were chosen for additional research (Fig. 1).  

 

 Fig.1 Allium cepa experiment: treatment of root with A- Std  , B – Plant Extract , C-Water   

 

 During a 24-hour period, onions were placed in a beaker containing water, colchicine (0.1 

mg/mL), and plant extracts (10 mg/mL). Colchicine was utilized as a standard for the study 

and water was used as a control. Samples were run in triplicates. The microscope slide on which 

the root tips were carefully positioned was covered with a coverslip. To make the cells more 

visible, they were then dyed with acetocarmine dye. At 10x magnification, the prepared slides 

were examined using a light microscope. Using CatCam software, dividing and non-dividing 

cells were counted and visually identified. (Olympus CX21i, Japan) The following formula 

was used to compute the mitotic index: 

Mitotic index (MI) = dividing no of cells  

                                    total number of cells x 100 
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Statistical analysis  

The mean of three replicates and standard deviation were used to express the data by using 

software GraphPad Prism, Version 6.0 (GraphPad Software Inc., San Diego, The statistically 

significant difference between controls, standard, and methanolic extracts one-way analysis of 

variance (ANOVA). P < 0.05 is significant value for the presence of the activity  

 

Antibacterial Analysis: 

The antibacterial activity of the crude extract was assessed against 2 Gram-positive and 2 

Gram-negative bacteria Bacillus  subtilis,  Staphylococcus aureus , Salmonella typhi , Shigella 

flexneri  by producing master plate as positive control for bacteria’s fig 2  and using rifampicin 

antibiotic as a negative control for the same. Fig 3. The organisms were obtained from the 

Department of m.sc microbiology at virani college in rajkot in pure culture form. The diameter 

of the zone of inhibition, was measured  for the test agents . a loopful of all given bacteria were 

inoculated into a culture a nutrient broth (1.3%) was prepared for suspension culture. and kept 

in orbital shaker for 24 hours N-Agar media (40gm/L). was   prepared and then poured  and 

spreaded evenly onto petri-dishes then after well diffusion [27] method was followed for the 

analysis wells were incorporated in total 4 then  addition of different concentration of plant 

extracts was executed  and kept in incubator for 24hrs to observe the desire results the 

concentration were (10mg , 25mg, 50mg, 100mg. ) repectively. All medium, broth, Petri plates, 

tip boxes for micropipettes, and metallic borers were autoclaved at 121 °C at 15 psi pressure 

for 20 minutes to guarantee sterility and avoid contamination. 
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Shigella flexneri                                                                   Salmonella typhi           

                                        

 Staphylococcus aureus                                                               Bacillus  subtilis                       

 

Fig 2 shows the positive control plates    
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Shigella flexneri                                                                                Salmonella typhi           

                                                  

              Staphylococcus aureus                                                      Bacillus  subtilis                       

 

Fig 3 shows the negative  control plates    
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Results:  

 Phytochemical analysis 

According to table1 phytochemical examination revealed that the plant extract included 

phytoconstituents like terpenoids, saponins, steroids, flavonoids, tannins, cardiac glycosides, 

amino acids, phenol, and alkaloids. 

A. longifolia seed extract contains a large number of these compounds, excluding saponins and 

amino acids. 

 

Plant extracts' phytochemical profile are listed in Table 1. 

Sr.no PHYTOCHEMICAL ANALYSIS FOR 

CONSTITUENTS 

PLANT 

EXTRACT 

1 Tannins +++ 

2 Flavanoids +++ 

3 Saponins - 

4 Terpinoids ++ 

5 Cardic Glycosidic + 

6 Amino acid  - 

7 Phenols ++ 

8 Carbohydrate  + 

9 Alkaloids (dragendorff’s reg.) ++ 

 (Mayer’s reg) ++ 

 (Hager’s reg.) + 

 ( Wagner’sreg.) ++ 

                    

                  + slightly present, ++ moderately present, +++ highly present, − absent, 
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Antimitotic assay:  

Microscopic Observation 

The root tip cells was stained with dye known as  acetocarmine and then examined under a 

light microscope. Observed at a magnification of 10X , stained root tip cells can be observed  

in Fig.4 

                               

Fig. 4 Microscopic observation at 10× magnification of onion root meristematic cells treated 

with (123) water, (456) Colchicine (standard) and (789) plant extract: Als 

 

 

Statistical Analysis:  

 Software called GraphPad Prism 9.5.1 was used to do the statistical analysis. The graph 

obtained showed a comparison of the mitotic index of Allium cepa root tips treated with plant, 

colchicine, and water . Significant antimitotic activity was demonstrated by A. longifolia 

extract, which resulted in a slower rate of mitosis than water. Colchicine, which has the 

strongest antimitotic activity, was chosen as a benchmark (0.1 mg/mL). P = < 0.0001 was 

derived for A. longifolia the significant p value was < 0.05  
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Table 2 contains the effects of A. longifolia on the mitotic index (MI) of Allium cepa root tip 

cells. As a result, the plants demonstrated considerable antimitotic activity, indicating their 

potential as a powerful antimitotic agent. (Fig. 5) 

Table 2 Effect A. longifolia on mitotic index (MI) of Allium cepa root tip cells 

                             Water                                               STD                                          ALS 

Specimen 1             81.27%                                          29.48 %                                    41.25% 

Specimen 2              75%                                               24.51%                                    47.63% 

Specimen 3              79%                                               23.50%                                    41.25% 

 

 

 

 

                                  

Fig. 5 Compares the mitotic index (MI) of water, std and plant extract.   

       

.                                             
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Anti-Bacterial   

RESULTS:   

The performance to check antibacterial properties of the given plant extract by taking its 

different concentration was determined and zone of inhibition was obtained for two gram  

positive bacteria Staphylococcus aureus and Bacillus subtilis  (15mm - 10mm) at concentration 

of 100mg no zone of inhibition were obtained for other gram negative bacteria  

 

 

  
Staphylococcus aureus  

 Fig 6 shows antibacterial experiment of plant extract ALS 
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Bacillus subtilis 

 

Fig 7 Shows antibacterial experiment of plant extract ALS 
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Shigella flexneri                                                                                     Salmonella typhi           

 

Fig 8 Shows antibacterial experiment of plant extract ALS 

No zone of inhibition obtained for Shigella flexneri   and Salmonella typhi           

 

 

 

Conclusion: 

The results of the current investigation into the antimitotic and antibacterial characteristics of 

A. longifolia indicate the possibility of such characteristics in the plant. These experiments 

revealed  the presence of significant functionalized substances and biological components in 

the plant, making it  potentially useful for future research in the development of new drugs. 

 

Discussion:   

Plants have been used ever since and provide remedies and used in various approaches and 

have effective properties. there are many studies available on different plants and its parts  

mentioned in ayurveda by obtaining its crude extract form evaluating its properties and 

checking its effectivity. In this specific research study was about antimitotic and antibacterial 

characteristic of the given plant A.longifolia  the study revealed that the plant posses antimitotic 

activity and also potential for antibacterial which can be further more explored there are very 

few papers available for the plant activity which states there should be more potential of 

different plants of this plant which should be exploited for future studies which can be potent 

for developing into drug for upcoming diseases as its remedy. 
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