
12 

International Journal of Biotechnology and Microbiology 

www.biotechnologyjournals.com 

Online ISSN: 2664-7680, Print ISSN: 2664-7672 

Received: 05-02-2024, Accepted: 28-02-2024, Published: 21-03-2024 

Volume 6, Issue 1, 2024, Page No. 12-19 

 

Unveiling antibacterial, antioxidant, phytochemicals of Saussurea obvallata and exploring it’s 

antidiabetic effects 

Janardhan honde1, Tejas Dawange1, Aarti Gadekar2  
1 Department of Microbiology, Karamshibai Jathabhai Somaiya Collage of Arts, Commerce and Science Kopargoan, 

Maharashtra, India  
2 Assistant Professor, Department of Microbiology, Karamshibai Jathabhai Somaiya Collage of Arts, Commerce and Science 

Kopargoan, Maharashtra, India  
 

 

 

 

Abstract 

Saussurea obvallata belong to family Asteraceae of flowering, Aromatic and Herbal plants this genus also encompasses of 

490 species this species are utilized in various countries for their medicinal properties, contributing to diverse traditional health 

care practises found in mountain terrain regions. Saussurea obvallata holds diverse indigenous medicinal practices. The 

blossoms, foliage and rhizomes of s.obvallata serves various traditional, spiritual, healing, and decorative functions. Our 

motive of study was to identify the antimicrobial activity of S. obvallata extracts was assessed against a panel of pathogens, 

including bacteria such as Escherichia Coli, Campylobacter jejuni, staphylococcus aureus, Clostridium Spp and Pseudomonas 

Spp. using agar well diffusion. Phytocontitutinal activity Furthermore, extract demonstrated potent antioxidant activity, as 

evaluated by DPPH (2,2-diphenyl-1-picrylhydrazyl) assay. These assays revealed the extracts' ability to scavenge free radicals 

effectively, highlighting their potential in combating oxidative stress-related disorders. assays of obvallata blossoms extract. 

Moreove the antidiabetic potential of S. obvallata extracts was assessed through α-amylase inhibition assays. Both extracts 

showed promising inhibition of these enzymes, suggesting their potential in managing diabetes and related complications by 

regulating blood glucose levels.In conclusion, S. obvallata extracts possess a rich phytochemical profile with significant 

antimicrobial, antioxidant, and antidiabetic activities.These discoveries highlight the promise of S. obvallata as a valuable 

natural resource for developing therapeutic agents against microbial infections, oxidative stress, and diabetes. Further research 

is warranted to isolate and characterize the active constituents responsible for these bioactivities and elucidate their 

mechanisms of action for future drug development endeavors. 
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Introduction 

It holds botanical significance with approximately 490 

known species. (Pant. M, et al; 2013) [10] This genus has 

gained attention due to its diverse applications in traditional 

medicine across various countries (Schultz. F et al;2020) [17]. 

Among these species, Saussurea obvallata stands out for its 

remarkable antimicrobial, antioxidant, and phytochemical 

properties. The plant is a valuable resource, with its flowers, 

leaves, and rhizomes being utilized for traditional, religious, 

therapeutic, and ornamental purposes., (Abhay P. Mishra et 

al; 2018). 

In recent years, scientific interest has intensified in 

exploring the medicinal potential of Saussurea obvallata. 

Studies have highlighted its antimicrobial activity, 

showcasing effectiveness against various pathogens. 

(Semwal P et al; 2013) [4] The plant's antioxidant properties 

add another layer of significance, as antioxidants play a 

crucial role in neutralizing harmful free radicals in the body 

(Panovska TK et al; 2005) [16]. Additionally, Saussurea 

obvallata exhibits a rich profile of phytochemicals, 

compounds known for their potential health benefits. 

Understanding the multifaceted properties of Saussurea 

obvallata is not only essential for validating its traditional 

uses but also for exploring new avenues in pharmaceutical 

and healthcare applications. This research aims to delve into 

the intricate interplay of antimicrobial (Sharifi-Rad et al; 

2016) [22, 23, 24, 25], phytochemical (Mishra et al; 2018), 

antidiabetic (Sati SC, April 2014). Antioxidant (Prabhakar 

Semwal, et al; 2015) aspects, shedding light on the potential 

therapeutic contributions of Saussurea obvallata to modern 

medicine (Ponnusamy S et al; 2011) [42]. 

 

Material methodology 

Sample Collection 

The whole flower sample Saussurea obvallata was collected 

from botanical garden of K.J. SOMAIYA COLLAGE 

KOPARGOAN, Taluka-Kopargoan, District-Ahmadnagar, 

Maharashtra India. Latitude of Kopargaon is 19.87510N and 

longitude is 74.48250E. and the collected sample was 

identified and authenticated by department of botany K.J. 

SOMAIYA COLLAGE KOPARGOAN  

  

Materials  

Instumemention: Spectrophotometer, incubator, Hot air 

oven, Water bath, Vortex, Weighing balance, Well borer 

 

Chemicals: HCL, H2SO4, Chloroform Ferric chloride, Zinc 

chloride, Glacial acetic acid, Pottasiun iodine, Iodine, 

Sodium carbonate DPPH powder Amphicillin Amylase 

enzyme Phosphate buffer Alcohol 

 

Reagents: Dragendorffs reagent, Mayers reagent, Molish 

reagent, FC reagent  

 



International Journal of Biotechnology and Microbiology www.biotechnologyjournals.com 

13 

Media 

Muller hinton agar 

Starch media 

 

Methodology 

Preparation of plant extract 

The collected plant material was bought to laboratory and 

was shade dried in order to maintain their compositions and 

therapeutic activity. Then it was dried for 15 days till there 

is no water activity in flower petals. (James Redfern et 

al;2014) Then this dried sample was grinded with the help 

of Electronic grinder and was grinded till powder form and 

this powder was used for further use of bioactive compound 

extraction. (Eze et al; 2013) [39] Powder obtained for above 

procedure was use in solvent extraction method with the 

help of soxhlet extraction assembly where with the help of 

suitable solvent such as Ethanol the bioactive compound 

was separated from powder of Saussurea obvallata dried 

flower 

 (Das.S et al; 2014) [20]. Then the extracted bioactive 

compound was stored in 7-150celcius in refrigerator and 

percentage of yield was calculated by using following 

formula. 

 

Phytochemical analysis 

Test for Alkaloids 

Take 15 mg of extract and incorporate it with 6ml 1% 

Hydrochloric Acid and introduce it to boiling water bath for 

5minutes and filter after it with filter paper and distribute it 

in two separate tubes for reagent testing. (Zhu Gy et al; 

2015)  

 

Mayer’s Test 

Mayer’s reagent preparation: Incorporation of 1.36 gm of 

mercuric chloride and 5grm Potassium Iodide in 100ml 

sterile distilled water. 

Test protocol (Chen QL et al; 2016) [9]  

Addition of traces of Mayer’s reagent in extract filtrate 

formation of cream colour precipitation ensures presence of 

alkaloids 

 

Wagner  

Incorporation of Potassium iodide (2g) and iodide (1.27g) in 

5ml distilled water and diluted in 100 ml distilled water and 

traces of this solution is introduced in filtrate and formation 

of brown color precipitation ensures presence of alkaloids. 

(Semwal.p et al; 2014) [11] 

 

Test of Terpenoids 

Salkowski test 

The crude extract 100mg is vigorously mixed with 

chloroform 2ml followed by introduction of 2ml 

concentration H2SO4 and formation of reddish brown colour 

ensures presence of Terpenoids.  

  

Test for saponins 

Plant extract 0.5 g is introduced in 10 ml distilled water in 

test tube and placed in boiling water bath for 5 min and 

observation of foaming in test tube ensures presence of 

saponins.  

(Anand.J et al;2015) [14]  

Test for glycosidase 

Plant Test for saponins 

The few fractions of flower extract is incorporated with 

distilled water and shaken with the help of Continuous 

stirring and formation of foaming layer at top ensures 

presence of saponins. (Noumedm.jak et al; 2013)  

 

Antimicrobial Activity 

The bioactive compound extracted from Saussurea 

obvallata was prepared in various concentrations with 

sterile distilled water and it was tested against different 

gram positive and gram negative species namely 

Escherichia coli, Campylobacter jejuni, staphylococcus 

aureus, Clostridium Spp and Pseudomonas Spp (Sayed E et 

al; 2022) [27]. The method Employed for this technique was 

agar diffusion where the sterile mular Hinton agar plate 

were used and three wells were made with the help of well 

borer. (Sharifi-Rad J et al;2016) [22, 23, 24, 25]  

 

 

Antidiabetic Activity 

Testing antibiotics in plant extracts with amylase enzyme 

involves assessing the potential antimicrobial properties of 

these extracts (Ahmed. M.F et al; 2010) [19]. Amylase, an 

enzyme that catalyzes the breakdown of starch into sugars, 

is commonly used in such tests due to its susceptibility to 

microbial degradation (Luitel.S et al; 2019) [28]. Researchers 

typically employ disc diffusion or well diffusion methods, 

where filter paper discs or wells impregnated with plant 

extracts are placed on agar plates inoculated with bacterial 

or fungal cultures  

(Alotaibi et al; 2021) [30]. To verify the antibiotic activity of 

extracted Saussurea obvallata is done by preparation of 

starch media plates and simultaneously 3 test tubes of 

different extract concentrations 20µg/ml,40 µg/ml 

and60µg/ml were prepared with addition of 40µlit of 

amylase enzyme with addition of phosphate buffer in first 

two concentration tubes with 40µlit and 20µlit. 

After preparation of tubes 3 wells are prepared with the help 

of well borer on starch agar plate and this wells are labelled 

after this the wells are filled with test samples of different 

concentration and incubated at room temperature for period 

of 24 hours. After completion of incubation period Zone on 

plates are visualized with help of phosphate buffer 

incorporated with iodine and after visualization zones are 

measured with zone measuring scale 

 

Antioxidant Activity Assessment: 

DPPH Radical Scavenging Assay The DPPH assay, 

developed by Blois in (1958), aims to determine antioxidant 

activity by utilizing the stable free radical a, a-diphenyl-ẞ-

picrylhydrazyl (DPPH). (Vinson. J.A et al;1995) [21] This 

method relies on measuring the scavenging capacity of 

antioxidants towards DPPH. When antioxidants react with 

DPPH, the odd electron of the nitrogen atom in DPPH is 

reduced by accepting a hydrogen atom from the 

antioxidants, leading to the formation of the corresponding 

hydrazine. (Brand-Williams, et al; 1995) [35] This reaction 

results in the discoloration of the DPPH solution, which can 

be quantitatively measured to assess the antioxidant activity 

of the tested compounds. (The antioxidant potential of the 

Saussurea obvallata extract was evaluated using the 2,2-

diphenyl-1-picrylhydrazyl (DPPH) radical scavenging  
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assay. (Prabhakar semwal et al; 2019) First the DPPH 

solution was prepared with suitable solvent ethanol to the 

concentration of 0.1 Mm. Then the test sample with solvent 

Ethanol with different concentrations of the extract were 

prepared, and and each concentration was mixed with the 

100µl DPPH solution. And all sample tubes where 

incubated in dark conditions for 30 min to 1 Hours period, 

then the absorbance was measured at [specific wavelength]., 

(Sachindra et al; 2010) Ascorbic acid was used as the 

reference standard. 
  
Observation 
 

Table 1: percentage of yield 
 

Before drying weight (mg) After drying weight (mg) 

80.21 18.04 

[ Percentage of yield (%) = Cx/Cy ×100] 

Where Cx - Weight after extraction 

 Cy - Weight before extraction 

 =18.04/80.21 X 100 

 =22.49% 
 

Identification of secondary metabolite  

 
Table 2: Phytochemical activity 

 

Sr no Name of test Result 

1) Test for Alkaloids (Wagner’s test) Positive 

2) Test for Terpenoides (Salkowaski test) Positive 

3) Test for Saponins Negative 

4) Test for Resins Positive 

5) Test for flavonoids Positive 

6) Carbohydrate Negative 

7) Glycosidase Positive 

8) Tannin Negative 

9) Amino acid Negative 

10) Phenol Positive 

 

     
 

 

 

 

        
 

Fig 1.4: Resins Test  Fig 1.5: Flavonoids Test  Fig 1.6: Carbohydrate Test 

 

 

 

Fig 1.1: Alkaloid Wagner’s 

Test  
Fig 1.2: Terpenoids 

Salkowaski Test 

Fig 1.3: Saponins Test 
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Fig 1.7: Glycosidase Test  Fig 1.8: Tannins Test  Fig1.9: Amino acid Test 

 

Antimicrobial activity 

 
Table 3: Antimicrobial activity 

 

SR No Bacterial strains Test (mm) % of inhibition 

1) Campylobacter jejuni 09 ± 0.5 18.2 

2) Escherichia coli 22 ± 0.3 45 

3) Staphylococcus aureus 11 ± 0.7 74 

4) Clostridium 07 ± 0.5 22.2 

5) Pseudomonas 22 ± 0.4 48.8 

 

     
 

Fig 2.1: Clostridium spp  Fig 2.2: Staphylococcus. Aureus  Fig 2.3: Campylobacter jejuni 

 

   
 

Fig 2.4: Escherichia coli.  Fig 2.5: Pseudomonas spp 
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Graph 3.1: Antimicrobial activity 
 

Antidibetic activity 

 
Table 4: Antidibetic activity 

 

Conc. Of extract (mg/ml) % of inhibition (mm) Size of Zone (mm) 

20 23.81 16 

40 14.29 18 

60 9.52 19 

 

 
  

Fig 2.6: Anti diabetic test 
  

 
 

Graph 3.2: Antidibetic activity 
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Antioxidant activity 

 

 
 

Graph 3.3: antioxidant activity (DPPH) 
 

Results 

This study focused on identifying the bioactive compound 

Saussurea Obvallata and exploring its pharmacological 

potential, including assessments of total phenolic content, 

total flavonoid content, antidibetic assay, and antimicrobial 

activity. The findings from the investigation are organized 

and presented in this chapter under the respective headings.  

 

Percentage of yield 

The fresh flower weight of Saussurea Obvallata was 80.21 

and 18.04 was weight after drying of flower and percentage 

of yield was calculated was 22.49% 

 

Flower sample 
Flower fresh 

weight (gm) 

Powder weight 

(gm) 
% of yield 

Saussurea 

obvallata 
80.21 18.04 22.49% 

 

Phytochemical analysis 

Phytochemical screening of Saussurea obvallata extracts 

revealed the presence of various bioactive compounds, 

including alkaloids, flavonoids, resins, phenols, glycosides, 

and terpenoides. These constituents are known for their 

diverse pharmacological properties and contribute to the 

medicinal significance of S. obvallata. 

 

Antimicrobial activity 

The antimicrobial activity of S. obvallata extracts was 

evaluated against a panel of pathogenic microorganisms, 

including both Gram-positive and Gram-negative bacterial 

strains such as Escherichia coli, Campylobacter jejuni, 

staphylococcus aureus, Clostridium Spp and Pseudomonas 

Spp. The ethanol extract exhibited significant antimicrobial 

activity, as evidenced by the formation of clear inhibition 

zones in agar well diffusion assays. Notably, S. obvallata 

extracts demonstrated potent activity against both bacterial 

strains, suggesting broad-spectrum antimicrobial potential. 

 

Antidibetic activity  

The antidiabetic potential of S. obvallata extracts was 

evaluated through α-amylase inhibition assay. Extract 

showed promising inhibitory effects against these enzymes, 

which are involved in carbohydrate digestion and glucose 

absorption. The inhibition of α-amylase indicates the 

extracts' ability to regulate blood glucose levels by slowing 

down the breakdown of complex carbohydrates into glucose 

and reducing glucose absorption in the intestine. These 

findings suggest that S. obvallata extracts hold potential as 

natural antidiabetic agents for managing diabetes and its 

associated complications  

 

Antioxidant Activity 

The antioxidant potential of S. obvallata extracts was 

assessed using DPPH assay. The ethanol extract exhibited 

considerable antioxidant activity, as indicated by their 

ability to scavenge free radicals. The scavenging activity 

was concentration-dependent, with higher concentrations of 

the extracts demonstrating increased radical scavenging 

capacity. These findings suggest that S.obvallata extracts 

possess significant antioxidant properties, which could 

contribute to their therapeutic efficacy in combating 

oxidative stress-related diseases.  

 

Discussion 

The findings of this study underscore the significant 

antimicrobial and antidibetic potential of S. obvallata 

flowers. Various researchers have documented the 

antibacterial activity of compounds isolated from these 

flowers, emphasizing their effectiveness compared to 

standard drugs. Moreover, all parts of the plant exhibit 

activity against at least one of the tested microbial strains, 

indicating the broad-spectrum antimicrobial properties of S. 

obvallata. (Azzahra LF et al; 2012) [15]. Notably, the flower 

extract shows superior efficacy compared to other plant 

parts, suggesting its potential as a potent antimicrobial 

agent. (Mahady. G et al; 2005) [5]. Phytochemical analysis 

reveals the presence of several bioactive compounds, 

including carbohydrates, flavonoids, alkaloids, and 

terpenoids, which could contribute to the observed 

antimicrobial and antidibetic properties. The absence of 

saponins further highlights the specificity of the 

phytoconstituents present in S. obvallata flowers. 

Confirmation of the antidibetic properties through in vitro 

tests strengthens the therapeutic potential of these flowers in 

managing diabetes (Vieira RF et al; 1993) [1]. Furthermore, 

the discussion emphasizes the importance of medicinal 

plants in drug discovery and underscores their potential role 

in disease resistance (Li WL et al; 2004). The information 

presented in this study provides valuable insights into the 

medicinal properties of S. obvallata flowers and lays the 

groundwork for further research in the field of diabetes 

management. Future studies should focus on elucidating the 

mechanisms of action of specific bioactive compounds and 

exploring their potential for drug development in the 

treatment of diabetes (Jung M et al; 2006) [47]. 

 

Conclusion 

The obtained findings not only validate the traditional 

assertions but also serve as a valuable foundational dataset 

for the pharmacological utilization of Saussurea obvallata. 

Further, more sophisticated research is imperative to isolate 

and identify the precise active components responsible for 

the plant's pharmacological properties, thereby advancing 

our understanding and potential applications in medicine. 

 

References 

1. Vieira RF, Skorupa LA. Brazilian medicinal plants 

gene bank. Acta Horticulturae,1993:330:51–8. 

2. Singhal S, Agarwal A. Industrial utilization and 

promotion of medicinal plants in India. In: Chopra AK, 

Khanna DR, Prasad G, Malik DS, Bhutiani R, editors. 



International Journal of Biotechnology and Microbiology www.biotechnologyjournals.com 

18 

Medicinal Plant: Conservation Cultivation and 

Utilization,2007. p. 325–30. 

3. Rawat VS, Chandhok A. Medicinal plants used by 

tribes of Uttarakashi District of Uttarakhand. Indian 

Journal of Botanical Research,2009:5(3&4):169–73. 

4. Semwal P, Kapoor T, Anthwal P, Thapliyal A. 

Pittosporum eriocarpum royal (agni) endangered 

medicinal plant species of Uttarakhand and its 

conservation. Biotechnology 

International,2013:6(2):25–30. 

5. Mahady G. Medicinal plants for the prevention and 

treatment of bacterial infections. Current 

Pharmaceutical Design,2005:11(19):2405–2427. doi: 

10.2174/1381612054367481 

6. Pandey MM, Rastogi S, Rawat AKS. Saussurea costus: 

botanical, chemical and pharmacological review of an 

ayurvedic medicinal plant. Journal of 

Ethnopharmacology,2007:110:379–90. 

7. Chick WI, Zhu L, Yi T, Zhu GY, Gou XJ, et al. 

Saussurea involucrata: a review of the botany, 

phytochemistry and ethnopharmacology of a rare 

traditional herbal medicine. Journal of 

Ethnopharmacology,2015:172:44–60. 

8. Fan JY, Chen HB, Zhu L, Chen HL, Zhao ZZ, Yi T. 

Saussurea medusa, source of the medicinal herb snow 

lotus: a review of its botany, phytochemistry, 

pharmacology and toxicology. Phytochemistry 

Reviews,2015:14:353–66. 

9. Chen QL, Chen XY, Zhu L, Chen HB, Ho HM, Yeung 

WP, et al. Review on Saussurea laniceps, a potent 

medicinal plant known as "snow lotus": botany, 

phytochemistry and bioactivities. Phytochemistry 

Reviews,2016:15:537–65. 

10. Pant M, Semwal P. Brahma Kamal- the spiritually 

revered, scientifically ignored medicinal plant. Current 

Science,2013:104(6):685–6. 

11. Semwal P, Anthwal P, Kapoor T, Thapliyal A. 

Preliminary investigation of phytochemicals of 

Saussurea obvallata (Brahma Kamal) and Pittosporum 

eriocarpum (agni): endangered medicinal plant species 

of Uttarakhand. International Journal of 

Pharmacognosy,2014:1(4):266–9. 

12. Mishra AP, Saklani S, Chandra S. Mineral elements, 

composition and antioxidant activity of Saussurea 

obvallata. The Herbs,2013:1(1):5–9. 

13. Sati SC, Joshi S. Antibacterial potential of leaf extracts 

of Juniperus communis L. from Kumaun Himalaya. 

African Journal of Microbiology 

Research,2010:4(12):1291–4. 

14. Anand J, Upadhyaya B, Rawat P, Rai N. Biochemical 

characterization and pharmacognostic evaluation of 

purified catechins in green tea (Camellia sinensis) 

cultivars of India. 3 Biotech,2015:5(3):285–94. 

15. Azzahra LF, Fouzia H, Mohammed L, Noureddine B. 

Antioxidant response of Camellia sinensis and 

Rosmarinus officinalis aqueous extracts toward H2O2 

stressed mice. Journal of Applied Pharmaceutical 

Science,2012:02(07):70–6. 

16. Panovska TK, Kulevanova S, Stefova M. In vitro 

antioxidant activity of some Teucrium species 

(Lamiaceae). Acta Pharmaceutica,2005:55:207–14. 

17. Schultz F, Anywar G, Tang H, et al. Targeting 

ESKAPE pathogens with anti-infective medicinal 

plants from the Greater Mpigi region in Uganda. 

Scientific Reports,2020:10(1):1–19. doi: 

10.1038/s41598-020-67572-8 

18. Noumedem JAK, Tamokou JDD, Teke GN, Momo 

RCD. Phytochemical analysis, antimicrobial and radical 

scavenging properties of Acalypha manniana leaves. 

SpringerPlus,2013:2:503. 

19. Ahmed MF. Anti diabetic Activity of Vinca rosea 

Extracts in Alloxan-Induced Diabetic Rats. 

International Journal of Endocrinology,2010:1-6. 

20. Das S, Vasudeva N, Sharma S. Chemical composition 

of ethanol extract of Macrotyloma uniflorum (lam.) 

Verdc. Using GC-MS spectroscopy. Organic and 

Medicinal Chemistry Letters,2014:4:13. 

21. Vinson JA, Dabbagh YA, Serry MM, Jang J. Plant 

flavonoids, especially tea flavonols, are powerful 

antioxidants using an in vitro oxidation model for heart 

disease. Journal of Agricultural and Food 

Chemistry,1995:43(11):2800–2. 

22. Sharifi-Rad J. Herbal Antibiotics: Moving back into the 

mainstream as an alternative for "Superbugs". Cellular 

and Molecular Biology (Noisy-le-Grand, 

France),2016:62(9):1-2. 

23. Sharifi-Rad M, Iriti M, Gibbons S, Sharifi-Rad J. Anti-

methicillin-resistant Staphylococcus aureus (MRSA) 

activity of Rubiaceae, Fabaceae and Poaceae plants: A 

search for new sources of useful alternative 

antibacterials against MRSA infections. Cellular and 

Molecular Biology (Noisy-le-Grand, 

France),2016:62(9):39-45. 

24. Sharifi-Rad J, Soufi L, Ayatollahi S, et al. Anti-

bacterial effect of essential oil from Xanthium 

strumarium against shiga toxin-producing Escherichia 

coli. Cellular and Molecular Biology (Noisy-le-Grand, 

France),2016:62(9):69-74. 

25. Sharifi-Rad J, Mnayer D, Roointan A, et al. 

Antibacterial activities of essential oils from Iranian 

medicinal plants on extended-spectrum β-lactamase-

producing Escherichia coli. Cellular and Molecular 

Biology (Noisy-le-Grand, France),2016:62(9):75-82. 

26. Sharifi-Rad J, Hoseini-Alfatemi S, Sharifi-Rad M, Miri 

A. Phytochemical screening and antibacterial activity of 

different parts of the Prosopis farcta extracts against 

methicillin-resistant Staphylococcus aureus (MRSA). 

Minerva Biotecnologica,2014:26(4):287-293. 

27. Sayed E, Atwaa H, Shahein MR, et al. Antimicrobial 

activity of some plant extracts and their applications in 

homemade tomato paste and pasteurized cow milk as 

natural preservatives. Journal of Biomolecular Structure 

and Dynamics,2022:1–16. doi: 

10.1080/07391102.2022.2130987. 

28. Luitel S, Dahal RK, Dahal RK. In vitro antimicrobial 

activity of some medicinal plants against human 

pathogenic bacteria. Journal of Tropical 

Medicine,2019:2019. doi: 10.1155/2019/1895340. 

29. Al Ghasham A, Al Muzaini M, Qureshi KA, Elhassan 

GO, Khan RA, Farhana SA, et al. Phytochemical 

Screening, Antioxidant and Antimicrobial Activities of 

Methanolic Extract of Ziziphus mauritiana Lam. Leaves 

Collected from Unaizah, Saudi Arabia. International 

Journal of Pharmaceutical Research & Allied 

Sciences,2017:6(3). 

30. Alotaibi AA, Bepari A, Assiri RA, Niazi SK, Nayaka S, 

Rudrappa M, et al. Saussurea lappa Exhibits Anti-

Oncogenic Effect in Hepatocellular Carcinoma, HepG2 



International Journal of Biotechnology and Microbiology www.biotechnologyjournals.com 

19 

Cancer Cell Line by Bcl-2 Mediated Apoptotic 

Pathway and Mitochondrial Cytochrome C Release. 

Current Issues in Molecular Biology,2021:43(2):1114-

1132. 

31. Mayeku PW, Hassanali A, Kiremire BT, Odalo JO, 

Hertweck C. Anti-bacterial activities and 

phytochemical screening of extracts of different parts of 

Thalictrum rhynchocarpum. African Journal of 

Traditional, Complementary, and Alternative 

Medicines,2013:10(5):341–344. doi: 

10.4314/ajtcam.v10i5.20. 

32. Basudan N. Screening of Bioactive Compounds of 

Costus and Cidir Using Gas Chromatography-Mass 

Spectrometry. Research Journal of Pharmaceutical, 

Biological and Chemical Sciences,2018:9(2):250-256. 

33. Othman L, Sleiman A, Abdel-Massih RM. 

Antimicrobial activity of polyphenols and alkaloids in 

Middle Eastern plants. Frontiers in 

Microbiology,2019:10. doi: 10.3389/fmicb.2019.00911. 

34. Bolkiny Y, Tousson E, El-Atrsh A, Akela M, Farg E. 

Costus root extract alleviates blood biochemical 

derangements of experimentally-induced hypo- and 

hyperthyroidism in mice. Annual Research & Review 

in Biology,2019:1-10. 

35. Brand-Williams W, Cuvelier ME, Berset C. Use of a 

free-radical method to evaluate antioxidant activity. 

LWT Food Science and Technology,1995:28:25–30. 

36. Gouthamchandra K, Mahmood R, Manjunatha H. Free 

radical scavenging, antioxidant enzymes and wound 

healing activities of leaves extracts from Clerodendrum 

infortunatum L. Environmental Toxicology and 

Pharmacology,2010:30:11–18. doi: 

10.1016/j.etap.2010.03.005. 

37. Butola JS, Samant SS. Saussurea species in Indian 

Himalayan Region: diversity, distribution and 

indigenous uses. International Journal of Plant 

Biology,2010:1(1):9. 

38. Chang KM, Choi SI, Kim GH. Anti-oxidant activity of 

Saussurea lappa CB Clarke roots. Preventive Nutrition 

and Food Science,2012:17(4):306. 

39. Eze EA, Oruche NE, Onuora VC, Eze CN. 

Antibacterial screening of crude ethanolic leaf extracts 

of four medicinal plants. Journal of Asian Scientific 

Research,2013:3(5):431-439. 

40. Patel DK, Kumar R, Prasad SK, Sairam K, Hemalatha 

S. Antidiabetic and in vitro antioxidant potential of 

Hybanthus enneaspermus (Linn) F. Muell in 

streptozotocin-induced diabetic rats. Asian Pacific 

Journal of Tropical Biomedicine,2011:1(4):316–322. 

41. Patel DK, Kumar R, Prasad SK, Hemalatha S. Pedalium 

murex Linn (Pedaliaceae) fruits: a comparative 

antioxidant activity of its different fractions. Asian Pac 

J Trop Biomed,2011:1(5):395–400. 

42. Ponnusamy S, Ravindran R, Zinjarde S, Bhargava S, 

Kumar AR. Evaluation of traditional Indian antidiabetic 

medicinal plants for human pancreatic amylase 

inhibitory effect in vitro. Evid Based Complement 

Alternat Med,2011:2011:515647. 

43. Li WL, Zheng HC, Bukuru J, De Kimpe N. Natural 

medicines used in the traditional Chinese medical 

system for therapy of diabetes mellitus. J 

Ethnopharmacol,2004:92(1):1–21. 

44. Sy GY, Cissé A, Nongonierma RB, Sarr M, Mbodj NA, 

Faye B. Hypoglycaemic and antidiabetic activity of 

acetonic extract of Vernonia colorata leaves in 

normoglycaemic and alloxan-induced diabetic rats. J 

Ethnopharmacol,2005:98(1–2):171–175. 

45. Saxena A, Vikram NK. Role of selected Indian plants 

in management of type 2 diabetes: a review. J Altern 

Complement Med,2004:10(2):369–378. 

46. Lee HS. Rat lens aldose reductase inhibitory activities 

of Coptis japonica root-derived isoquinoline alkaloids. J 

Agric Food Chem,2002:50(24):7013–7026. 

47. Jung M, Park M, Lee HC, Kang YH, Kang ES, Kim 

SK. Antidiabetic agents from medicinal plants. Curr 

Med Chem,2006:13(10):1203–1218. 

48. Malviya N, Jain S, Malviya S. Antidiabetic potential of 

medicinal plants. Acta Pol Pharm,2010:67(2):113–118. 

49. Grover JK, Yadav S, Vats V. Medicinal plants of India 

with anti-diabetic potential. J 

Ethnopharmacol,2002:81(1):81–100. 

50. Miliauskas G, Venskutonis PR, van Beek TA. 

Screening of radical scavenging activity of some 

medicinal and aromatic plant extracts. Food 

Chem,2004:85:231–237. doi: 

10.1016/j.foodchem.2003.05.007 

 

 


