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Abstract 

Celosia argentea is a herbaceous plant and belongs to Amaranthaceae family that grow in a terrestrial 

habitat. Plant show simple and spirally arranged leaves, flowers are often pinkish or white colour, fruits 

are in globular shape and seeds are black. The C. argentea has great medicinal value, used in the 

treatment of fatigue, leucorrhoea, atherosclerosis and osteoporosis and the seeds have been used for 

reducing the “liver heat”, improving the eye sight, clearing wind heat and as an anti- inflammatory agent. 

In the present study the antibacterial and antifungal activity of C. argentea stem and root using the 

chloroform and methanol extracts were evaluated from the Escherichia coli, Staphylococcus aureus, 

Candida albicans and A. Niger. A total of 4 microorganisms (2 bacteria and 2 fungal strains) were used 

for the antimicrobial activity. The results shows that, antimicrobial activity of C. argentea reported to 

confer resistance against microbial pathogens and thus explains the manifestation of antibacterial activity 

by the stem and root extracts. The extract obtained acts as a potential source for biological antibacterial 

activity against selective bacteria stains S. aureus and E. coli. Significant antibacterial and antifungal 

activity was obtained by comparing with the standard Ciprofloxacin and Amphotericin respectively. 
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Introduction 

Understanding of weed biology is essential for the expansionion of economic and 

environmentally acceptable weed management systems (Bhowmik, 1997). Thus, weeds grow 

as an integral component with crop plants and enjoy the benefits which crop plants receive and 

at the same time release some organic compounds which interfere with the metabolism of crop 

plants thereby reducing their yield. Jethro (1731) was the first man who used the word ‘weed’ 

in literature in his famous writing on ‘Horse Hoeing Husbandry.  

C. argentea L. (Amaranthaceae) is one of the most dominating herbaceous annual weed found 

in all semiarid land crops such as Groundnut (Arachis hypogaea L.), Finger Millet (Eleusine 

coracana L.) Maize (Zea mays L.) Radish (Raphanus sativus), Jowar (Sorghum bicolor), 

hyacinth bean (Dolichos lablab), Cowpea (Vigna unguiculata), Red gram (Cajanus cajan), 

Green gram (Phaseolous aureus). The economic importance of these plants have been 

documented (Ayensu, 1978; Nwalozie, 1984). C. argentea is an erect plant and grows to a 

height of 1.0 to1.6 m under favorable condition (Gogga, 2008). Weeds have enormous 

reproductive capacity, huge seed banks in the soil, viability and dormancy of seeds, 

synchronizing the biological clock with that of the crop, sociability with crops, ecological 

races within the weed populations, etc. (Robert, 2008). In addition to the above, this weed 

species have allelopathic effects.  

 C. argentea is herbaceous plant and grow locally in various regions in Karnataka, India. Plant 

bears simple and spirally arranged leaves, often pinkish or white flowers, while fruits are 

globular and seeds are black (Fig. 1&2). Literature indicated that C. argentea used for 

treatment of fatigue, atherosclerosis, leucorrhoea and osteoporosis. The plant is also used as 

antidiarrhoeal agent and its other parts also used in the Ayurveda medicine (Wiart). Sequential 

extraction was carried out by using solvents such as petroleum ether, ethanol and aqueous 

from leaf, root and stem of the plant were investigated for preliminary phytochemical analysis 

and exhibiting antimicrobial activity. Aqueous extract showed moderate inhibitory activity 

against bacteria and fungi. Phytochemical analysis showed the presence of Alkaloids, 

Phytosterols, Fixed oils, Saponins and Phenolic compounds (Doddabasawa and Ravikumar, 

2014) [12]. 
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Taxonomical hierarch 

Kingdom: Plantae  

Division: Magnoliophyta  

Class: Magnoliopsida  

Order: Carypphyllales 

Family: Amaranthaceae 

Genus: Celosia  

Species: C. argentea  

 

Cockscomb plants Celosia cristata are named for the striking 

resemblance of their flowers to a rooster's comb. Their large, 

flat flower heads form a curving crest with a ruffled edge and 

are usually bright red. Cockscomb is part of the Amaranth or 

Celosia family, and several other plants in that family have 

growth patterns similar to cockscomb's patterns. 

Some plants in the Celosia genus, called the "Plumosa" 

variety Celosia plumosa, produce fluffy, colorful flower 

heads that resemble feathery plumes. Their plumes actually 

are made up of hundreds of tiny flowers that are quite similar 

to those on cockscomb, but they are grouped tightly along 

slim, upright stems. Grown as sun-loving annuals, they add 

flowers throughout summer and don't require deadheading. 

Depending on the cultivar, the plants reach a mature height of 

24 to 40 inches. Varieties include "Forest Fire Improved," 

which has fiery orange to scarlet plumes and bronze-red 

leaves, "Golden Triumph," with deep-yellow plumes, and 

"Sparkler Mix," a group that has especially stiff yellow, 

orange or red plumes. 

Another plant related to cockscomb is the wheat-type celosia 

Celosia spicata, also called spiked cockscomb. Varieties of 

this plant produce narrow, spike-shaped flower heads that 

resemble stalks of wheat. They are generally tall plants, 

reaching a height up to 4 feet, and produce abundant flower 

heads that give the plants a shrub like appearance. Varieties 

include "Flamingo Feather," which features burgundy, pink 

and white flower heads, "Tassle Deep Rose," with pink to 

purple flowers, and "Flamingo Purple," which has purple 

flowers that are considered excellent for use as dried flowers. 

A dwarf variety called "Kosmo Purple Red" is only 12 inches 

tall, has green and purple leaves and produces narrow, red 

flower heads that mature to resemble small cockscombs. 

Weeds are said to be the harmful agents in agriculture, 

because of their powerful rate of growth and quick dispersal 

and quick distribution, Apart from their weedy character 

weeds have some special features like exhibiting novel 

phytochemicals, antimicrobial properties, etc. Because of this 

many of medicinal system like Ayurveda, Unani, and many 

other use these weeds as constituent in the medication 

(Ghayal et al. 2004) [15]. 

After listing out many of the local available weeds and come 

to know that Celosia argenteta is the ridiculous and sever 

weed of all time. According to the literature these plants 

showed many other exclusive properties like Antidiaherrol, 

Anti-inflammatory, Antioxidant, Anti-diabetic Anti-

hepatotoxic (Shirish et al. 2002) with high nutritive value; it 

is a problematic weed of resistant to the hyper climatic 

conditions. Moreover its high seedling, dispersal and high 

severity of spreading made to select C. argentea as topics. 

 

Materials and methods 

1. Identification of Plant 

The present study is the outcome of work undertaken under 

the Department of Botany, Vijayanagara Sri Krishnadevaraya 

University, Ballari district of Karnataka, India. The plant 

species was identified with the help of standard floras 

(Gamble, 1990).  

2. Plant collection 

The leaves, stem and root of C. argentea L. were collected 

from uncultivated land located in Kustagi, Koppal dist, 

Karnataka-India. The stems and roots were washed with water 

and dried in open air for about 7 days. They were then ground 

and stored in air tight containers for further studies. 

3. Soxhlet extraction 
50 gm powder samples was extracted using 350 ml of 

chloroform and methanol for both stem and roots for 24 hours 

respectively with three replicas. The extract obtained was 

dried at room temperature and used for the further studies. 

4. Anti-bacterial assay 

Solvent Used: Dimethyl sulfoxide (DMSO) 

Antibiotic used: Ciprofloxacin 

Concentrations screened: 25, 50, 100, 250, 500 &1000 μg 

Sample preparation: 10 mg in 1 ml Of DMSO 

Stock Sample Concentration: 10 mg/ml 

Name of the analysis method: Agar diffusion method  

Bacteria Analyzed: Staphylococcus aureus, Escherichia coli. 

Initially, the stock cultures of bacteria were revived by 

inoculating in broth media (Media composition-Peptone-10 g, 

NaCl-10g and Yeast extract 5g, Agar 20g in 1000 ml of 

distilled water) and grown at 37ºC for 18 hrs. The agar media 

were prepared, poured in petriplates and wells were made in 

the plate. Each plate was inoculated with 18 hrs old cultures 

(100 μl, 10-4 cfu) and spread evenly on the plate. After 20 

min, the wells were filled with of compound and antibiotic at 

different concentrations. All the plates were incubated at 37ºC 

for 24 h and the diameter of inhibition zone (mm) were noted. 

5. Anti-fungal assay 

Solvent Used: DMSO  

Std. Antibiotic used: Amphotericin 

Concentrations screened: 25, 50, 100, 250, 500 and 1000 μg 

Sample preparation: 10mg/ml sample in solvent 

Stock Sample Concentration: 10mg/ml 

Remarks: Nil 

Name of the analysis method: Agar diffusion method 

Fungi Analysed: Candida albicans, Aspergillus niger 

Initially, the stock cultures of were revived by inoculating in 

broth media (Media composition: Czapek-Dox Agar: 

Composition (g/l) Sucrose-30.0; Sodium nitrate 2.0; K2HPO4-

1.0, MgSO4. 7H2O-0.5; KCl-0.5; FeSO4-0.01; Agar-20;)and 

grown at 27ºC for 48 hrs. The agar plates of the above media 

were prepared and wells were made in the plate. Each plate 

was inoculated with 48 hrs old cultures (100 μl 104 CFU) and 

spread evenly on the plate. After 20 min, the wells were filled 

with different volumes of samples. All the plates were 

incubated at 27°C for 96 hrs and the diameter of inhibition 

zone were noted. 

 

Results and Discussion 

Soxhlet extraction 

The extract obtained from the Soxhlet extraction process of C. 

argentea stem using methanol solvent was found to be 

1.32±0.15 and for chloroform was 0.99±0.11 and from the 

root using methanol solvent was found to be 2.11±0.14 and 

for chloroform was 1.06±0.31 respectively. The statistical 

data was analyzed by one way ANOVA (online software 

http://www.physics.csbsju.edu/stats/anova.html). 

 

Antibacterial Activity 

The study showed that the antimicrobial activity of C. 

argentea reported to confer resistance against microbial 
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pathogens and thus explains the manifestation of antibacterial 

activity by the stem and root extracts. The extract obtained 

acts as a potential source for biological antibacterial activity 

against selective bacteria stains S. arulaus and E. coli (Table 1 

& 2). 

Antibacterial activity of C. argentea against Staphylococcus 

aureus using ciprofloxacin as antibiotic. In the root and stem 

extracts were taken by using chloroform and methanol. In 

chloroform extract of root and stem 25μg, 50μg, 100μg, 

250μg and 500μg, there is no such bacterial inhibition were 

found. But especially in the 1000μg, about 5mm and 6 mm 

inhabitation were found in root and stem extract respectively, 

which were taken from chloroform, Meanwhile in the other 

two methanol extraction C. argentea root and stem of various 

concentration 25μg, 50μg, 100μg, 250μg 500μg, and 1000 μg, 

there is no inhibition zones found in the analysis. 
 

Table 1: Antibacterial activity of C. argentea against Staphylococcus aureus 
 

Sample 25μg 50μg 100μg 250μg 500μg 1000μg MIC μg 

Stem extract in CF 0 0 0 0 0 5 1000 

Stem extract in MN 0 0 0 0 0 0 NF 

Root extract in CF 0 0 0 0 0 6 1000 

Root extract in MN 0 0 0 0 0 0 NF 

Ciprofloxacin 13 18 21 25 27 * 25 

Note: NF is MIC not found in the concentrations screened; MN: methanol; CF: chloroform; 

*zones could not be measured due to merging. Zones ≥3 mm considered for MIC 

 

Table 2: Antibacterial activity of C. argentea against E. coli 
 

Sample 25μg 50μg 100μg 250μg 500μg 1000μg MIC μg 

Stem extract in CF 0 0 0 0 0 4 NF 

Stem extract in MN 0 0 0 0 0 0 NF 

Root extract in CF 0 0 0 0 0 5 1000 

Root extract in MN 0 0 0 0 0 0 NF 

Ciprofloxacin 18 20 23 26 28 * 25 

Note: NF is MIC not found in the concentrations screened; MN: methanol; CF: chloroform; 

*zones could not be measured due to merging. Zones ≥3 mm considered for MIC 

 

 
 

Graph 1: Antibacterial activity of C. argentea against Staphylococcus aureus 

 

 
 

Graph 2: Antibacterial activity of C. argentea against E. coli 
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Antibacterial activity of C. argentea against bacteria E. coli. 

using ciprofloxacin as antibiotic. In the root and stem extracts 

were taken by using chloroform and methanol. In chloroform 

extract of root and stem 25μg, 50μg, 100μg, 250μg 500μg, 

there is no such bacterial inhibition were found, but specially 

in the 1000μg. About 4mm and mm inhabitation were found 

in stem and root extract which were taken from chloroform, 

Meanwhile in the other two methanol extraction of various 

25μg, 50μg, 100μg, 250μg 500μg, and 1000 μg, there is no 

inhibition zones found in the analysis as previous bacterial 

strain (Fig. 3-7). 

 

Antifungal Activity 

In the antifungal analysis, agar diffusion method is used. Here 

also the root and stem extract is prepared using soxhlet 

extractar in two different solvent namely chloroform, 

methanol and antibiotic used was and fungi analyzed are 

Candida albicans and Aspergillus niger. In various 

proportions of 25μg, 50μg, 100μg, 250μg 500μg, and 1000 

μg, unfortunately there is no remarkable positive results in the 

antifungal analysis. The sample has not shown any inhibition 

zone (Fig. 8-12). 

 

Discussion 

The root and stem parts of C. argentea showed the 

antimicrobial activity against the microorganism’s namely E. 

coli S. aureaus, C. albicans and A. niger. The chloroform and 

methanol extracts which was obtained from the solxhlet 

extraction had antimicrobila activity against the bacterial 

strains and two fungal strains namely E. coli S. aureaus, C. 

albicans and A. niger respectively. They were not as effective 

as Ciprofloxin, the standard drug. However the effect of the 

chloroform root and stem extracts of C. argentea against 

Staphylococcus aureus were better than that of methanol stem 

and root extracts and Ciprofloxin respectively.  

 
Conclusion 

Antimicrobial properties of medicinal plants are increasingly 

reported from different parts of the world, antimicrobials 

therefore, may have a significant clinical value in treatment of 

resistant microbial strains; In particular, the antimicrobial 

activity of plant oils and extracts have formed the basis of 

many applications including pharmaceuticals, alternative 

medicine and natural therapies. It has been reported that the 

higher plants have shown to be a potential source for new 

antimicrobial agents, therefore it is concluded that plants can 

be used as antimicrobial agent. From the results it is 

concluded that the chloroform extracts from C. argentea stem 

and root showed to be more effective against the S. aureus, E. 

coli, C. albicans and A. niger when compared with the 

methanol extracts of C. argentea stem and root. 
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Fig 1: Habitat of plant C. argentea 

 

  
 

Fig 2: Collected roots and stem of plant C. argentea 
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Fig 3: Petri plates before adding Chloroform extract for S. aureus (in left) and methanol stem extract for E. coli (in right) 
 

  
 

Fig 4: Petri plates after adding Chloroform extract for S. aureus (in left) and methanol stem extract for E. coli (in right) 

 

  
 

Fig 5: Minimal inhibitory concentration (MIC) of C. argentea against Staphylococcus aureus for Chloroform stem extract (right) and methanol 

stem extract (left) 

 

  
 

Fig 6: Minimal inhibitory concentration (MIC) of C. argentea against E. coli for Chloroform root extract (left) and methanol root 

extract (right) 

 



 

~ 2046 ~ 

Journal of Pharmacognosy and Phytochemistry 

  
 

Fig 7: Minimal inhibitory concentration (MIC) of C. argentea against E. coli for Chloroform stem extract (left) and methanol stem extract 

(right) 

 

 
 

Fig 8: Petri plate before adding extract for A. niger antimicrobial 

activity 

 

  
 

Fig 9: Minimal inhibitory concentration (MIC) of C. argentea 

against A. niger for Chloroform root extract (left) and methanol stem 

extract (right) 
 

 
 

Fig 10: Petri plate before adding extract for C. albicans 

antimicrobial activity 

  
 

Fig 11: Minimal inhibitory concentration (MIC) of C. 

argentea against C. albicans for Chloroform stem extract 

(left) and methanol stem extract (right) 

 

  
 

Fig 12: Minimal inhibitory concentration (MIC) of C. 

argentea against C. albicans for Chloroform root extract (left) 

and methanol root extract (right) 

 
References 

1. Acharyya S, Dash GK, Mondal S, Acharyya A, Dash SK.. 

Studies on the hypoglycaemic activity of Acacia suma 

(Roxb.) barks. International Journal of Chemical and 

Analytical Science 2010; 1(1):10-13. 

2. Adewunmi AO, Sofowora EA. Preliminary screening of 

some plant extracts for molluscidal activity. Planta Med. 

1980; 39:57-82. 

3. Adeyeye E, Otokiti MKO. Proximate composition and some 

nutritional valuable minerals of two varieties of Capsicum 

annum (bell and cherry peppers). Discov Innov, 1999; 

11:75-81. 

4. Ahmed D, Chaudhary MA. Medicinal and nutritional 

aspects of various trace metals determined in Ajuga 

bracteosa. J Appl Sci Res, 2009; 5(7):864-869. 

5. Ajiboye AA, Fadimu OY, Ajiboye MD, Agboola DA, 

Adelaja AB, Bem AA. Phytochemical and Nutritional 

Constituents of Some Common Vegetables in South-West, 

Nigeria. 2014; 14(3). Version 1.0 

6. Akhtar MS, Athar MA, Yaqub M. Effect of Momordica 

charantia on blood glucose level of normal and alloxan-

diabetic rabbits. Planta Med. 1981; 42:205-212. 

7. Badra T. Pulses and vegetables: Underutilized crops. 

Biochemical Method for Agricultural Sciences. 1993; 85:29-



 

~ 2047 ~ 

Journal of Pharmacognosy and Phytochemistry 
43. Ilodibia et al.; BBJ, 2016; 15(4):1-7, Article no. 

BBJ.283007 

8. Burkill HM. Useful Plants of West Tropical Africa. Royal 

Botanic Gardens Press, Kenton UK, 1995. 

9. Ilodibia CV, Chukwuk C, Chukwum UM, Akachukwu EE, 

Igboabuchi NA, Adimonyemma RN. Anatomical, 

proximate, mineral and vitamin studies on C. argentea. 

British biotechnology Journal. 2016; 15(4):1-7. Article 

no.bbj.28300 Issn: 2231–2927, NLM id: 101616695. 

10. Chweya JA, Eyzaguirre PB. The Biodiversity of Traditional 

Leafy Vegetables. International Plant Genetic Resources 

Institute. Rome, 1999, 15-45.  

11. Dash GK, Mondal S, Murty PN. Evaluation of wound 

healing effects of Argemone mexicana Linn. Leaves. Herbal 

Heritage. 2009; 1:136-141. 

12. Doddabasawa, Ravikumar. Biodiesel production and 

Physico-Chemical Properties of Annona squamosa (Custard 

apple seeds); The Ecoscan. 2014; 8(3&4):287-290. 

13. Duke JA, Ayensu ES. Medicinal Plants of China, United 

States of America: Reference Publication, Inc, 1985, 1-2. 

14. Fulzele SV, Satturwar PM, Joshi SB, Dorle AK. Wound 

healing activity of Chandanadi yamak in Rats. Indian 

Journal of Pharmaceutical Sciences. 2004; 65:301-304.  

15. Ghayal NA, Dhumal KN. Effect of leaf leachates of Cassia 

uniflora and Synedrella nodiflora weeds on seed germination 

and physiology of wheat and gram. In: International 

conference on Allelopathy in sustainable terrestrial and 

aquatic ecosystems, 2004, 23-25, CCS-HAU, Hisar, India. 

AP–3. 

16. Grubben GJH. Tropical vegetables and their genetic 

resources. Journal of Vegetable Plants. 1977; 19(7):162-69. 

17. Patil HM, Bhaskar VV. Medicinal use of plants by tribal 

medicine man of Nandurbar district of Maharastra. 2005, 

5(1) 

18. Heaney RP. Dairy and bone health. J Am Coll Nutr. 2009; 

28 (Suppl.1):82S-90S. 

19. Jain SK & Defilipps RA. Medicinal Plants of India, United 

States of America: Reference Publication, Inc, 1991, 1(2). 

20. Kamath JV, Rana AC, Chowdhury AR. Prohealing effect of 

Cinnamomum zeylanicum bark. Phytotherapy Research. 

2003; 17:970-972.  

21. Kamshilov IM, Zaprudnova RA. Interspecies differences of 

hemoglobin buffer properties and of ion environment in 

some freshwater fish. J Evol Biochem Physiol, 2009; 

45(2):242-244. 

22. Kiritikar KR, Basu BD. Indian Medicinal Plants’ 

International Book Publishers, Deharadun. 1952, 2. 

23. Kola F. Proximate Composition of Bungu (Ceratotheca 

sesmoides endl.) leaves and seeds. Biokemistri. 2004; 16:88-

92. 

24. Kumar A, Ilavarsan P, Jayachandran T, Decaraman M, 

Aravindhan P, Padmanaban N. et al. Phytochemical 

investigation on a tropical plant. Pak J Nutr, 2009; 8(1):83-

85. 

25. Kumar B, Vijayakumar M, Govindarajan R, Push pangadan 

P. Ethno pharmacological approaches to wound healing-

exploring medicinal plants of India. Journal of Ethno 

pharmacology. 2007; 114 (2):103-113.  

26. Larry Yarger. LAGOS SPINACH Echo technical notes, 

2007. 

27. Mahdi AA, Chandra A, Singh RK, Shukla S, Mishra LC. 

Effect of herbal hypoglycemic agents on oxidative stress and 

anti-oxidant status in diabetic rats. Indian J Clin Bio chem. 

2003; 18:8-14. 

28. Omale James, Emmanuel TF. Phytochemical composition, 

bioactivity and wound healing potential of Euphorbia 

heterophylla (Euphorbiaceae) leaf extract. International 

Journal on Pharmaceutical and Biomedical Research. 2010; 

1:54-63.  

29. Omueti O. Effects of Age on Celosia cultivars. 

Experimental Agriculture. 1980; 16(3):279-286. 

30. Opabode JT, Ade booye OC. Application of Biotechnology 

for the Improvement of Nigerian Indigenous Leaf 

Vegetables. African Journal of Biotechnology. 2005; 

4(3):138-142. 

31. Ramya R, Anudeepa J, Senthilkumar C, Rajendran SS, 

Sivasakthi R, Moorthy C, et al. Wound healing activity of 

Dodonea viscosa Linn., ointment in rats. International 

Journal of Research in Pharmacy and Chemistry. 2011; 

1:481-483. 

32. Rastogi RP, Mehrota BN. Compendium of Indian medicinal 

plants. Vol. II. CDRI (New Delhi): Publication and 

Information Directorate, 1993, 4-5.  

33. Reddy JS, Rao PR, Reddy MS Wound. Healing effects of 

Heliotropium indicum, Plumbago zeylanicum and Acalypha 

indica in rats. Journal of Ethno pharmacol. 2002; 79:249-

251.  

34. Kadam SH. Dombe SA, Naikwadi PN, Patil SJ, Lokhande 

VY. Anti-inflammatory activity of Celosia argentea leaves; 

International Journal of Drug Formulation & Research, 

2011, 2  

35. Saldanha LG. Fiber in the diet of Unite States children 

results of National Surveys. Pediat, 1995; 96:994-996. 

36. Santosh Ghule, Prakash T, Kotresha D, Roopa Karki, 

Surendra V, Divakar Goli Anti-diabetic activity of C. 

argentea root in streptozotocin induced diabetic rats, 

International Journal of Green Pharmacy, 2010; 4(3):206-

211. 

37. Santosh SB, Sohan SC, Anupamaa S, Devanand BS, 

Manohar JP. Anti- inflammatory activity of an isolated 

flavonoid frac-tion from C. argentea Linn. Journal of 

Medicinal Plants Re-search. 2008; 2(3):52-54.  

38. Sato T, Nagata M, Engle LM. Evaluation of antioxidant 

activity of indigenous vegetables from South and Southeast 

Asia. In JIRCAS Research Highlights, Ohwashi, Tsukuba, 

Ibaraki, Japan: JIRCAS (Japan International Research 

Center for Agricultural Science, 2002, 10-11. 

39. Schippers, RR. African Indigenous Vegetables. An 

Overview of the Cultivated Species. Chatham, UK: Natural 

Resources Institute/ ACP-EU Technical Centre for 

Agricultural and Rural Cooperation, 2000. 

40. Schneider G, Wolfing J. Synthetic cardenolides and related 

compounds. Current Organic Chem, 2004; 8:14. 

41. Sofowora LA. Medicinal plants and Traditional Medicine in 

Africa. Spectrum Books Ltd, Ibadan, 1993, 55-71.  

42. Sumanta Mondal, Padilam Suresh and Shiva Kumar G. 

Wound Healing Potential of Acacia Suma Roxb leaf, Asian 

Journal of Pharmaceutical and Clinical Research, 2012. 

43. Susheela P, Balaravi TN, Raju J, Theophilus, Reddy PU. 

Evaluation of hypoglycemic and anti-diabetic effect of 

Melia dubia fruit extract and its effect on pancreas and 

kidneys of induced diabetes mice model. Int J Pharmacol 

Biol Sci. 2007; 1:37-46a. 

44. Trease GE, Evans WC. Pharmacognosy 11th Ed., Tindall 

Ltd, London, 1985, 60-75.  

45. Turner RA. Screening Methods in Pharmacology, Academic 

Press Inc. London, 1965, 6. ISSN - 0974-2441. 

46. Wiart C. Medicinal Plants of Southeast Asia. Malaysia: 

Pelanduk Publications (M) Sdn. Phd. 2002. 

47. Wild S, Sireee R, Roglic G, King H, Green A. Global 

prevalence of diabetic: Diabetes Care. 2004; 27:1047-53. 

48. Xing R, Liu S, Yu HH, Guo ZY, Li Z, Li PC, Preparation of 

high-molecular weight and high-sulfate content chitosans 

and their potential antioxidant activity in vitro, Carbohydr. 

ss Polymer. 2005; 61:148-154. 


