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Introduction 

In the world about 3000 to 3150  plant species used as medicinal pourpouse form ancient times [1]. Various diferent types 

secondary metabolites recorded in plant kingdom such as alkaloids, tannins, phenols saponins flavonoids etc., this 

phytochemicls used agints  many diseases [2, 3].Crude drug discovery from natural medicinal plant resources these natural 

products very useful for to treatment of various disorders or diseases [4, 5]. O. quadripartita is a dry deciduous forest of 

family Santalaceae family and is commonly known as a wild tea plant and African sandalwood. Making the strong red-

colored dye from the stem bark. The bark and heartwood of O. quadripartite can be easily adulterated with low-grade 

materials such as heartwood (African sandalwood) and strong red-colored dye [6, 7]. O. quadripartita comes under the least 

concern IUCN category [8]. The heartwood of this plant is faintly fragrant so, this plant is used as adulterating sandalwood 

in the commercial market. The stem bark is important for tanning the leather. The bark is used as a tonic, aromatic oils used 

in different products for manufacturing  expensive perfumes, rare soaps, quality lotions, and sweet-smelling candles [9, 10]. 

In Folk, Indian, and other traditional medicine systems, bark and leaves are used by tribal peoples this plant leaves uses as 

making herbal tea [11, 12]. It is used as curing various diseases such as antihelmintic, leishmaniases like leprosy diseases, 

abnormalities, kidney disease, forage, hygienic/perfuming, eye pain, cold, anaphylactic shock, epilepsy, circumcision 

wound, toothache, tonsillitis, abdominal pain, and urine problem [13, 14]. It’s also used for the treatment of cancer or tumor 

[15, 16], breast cancer [15, 17], anthrax and pasturolosis [18], Jaundice [19], wild edible fruit [20, 21], stomacache, malaria, 

cough, swelling and anti-corona virus disease (COVID-19) [22, 23], reduce inflammation and powerful emetic [24, 25], 

diarrhea [26], rabies [27], wound healing plants [28, 29], anti-ulcer activity [30, 31], mental problems [32], mastitis and poor 

motheringand antiviral activity [33]. This adulteration can be avoided by means of various evaluation variable such as 
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The comprehend assess the pharmacognostic characteristics of an important ethnomedicinal plant, 

O. quadripartita Salz. ex Decne. The pharmacognostic evaluation was executein terms of 

taxonomic, macroscopic, microscopic, fluorescence analysis, and phytochemical analysis. The 

Osyaris members heartwood majorly used to make furniture and perfumes. The Osyris plant 

members are known for fragrance and volatile oil constituents. The microscopic features of stem 

bark were observed as cork, cortex, phloem fibers, phloem medullary rays, and scleridesin the 

transverse section (T.S.) and longitudinal section (L.S.). The microscopy of stem bark powder 

observed the presence of cortex cells, sieve tubes, calcium oxalate crystals, and lignified fibers. The 

initial screening of phytochemical constituents of stem bark crude plant extracts indicate the 

presence of carbohydrates, proteins, alkaloids, glycosides, flavonoids, saponins, tannins & phenolic 

in different polar and non-polar solvent systems such as petroleum ether, chloroform, acetone, 

methanol, and water. Many pharmacognostic characters observed during the study, it’s help in the 

standardization of O. quadripartite. 
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microscopic as well as macroscopic evaluation. Macroscopic, microscopic, and chemical profiling evaluation techniques are 

important tools for the authentification of plant based crude drugs and the study of powdered drugs. Standardize of this plant 

part as per Indian Pharmacopoeia [34, 35]. It is significantly important characters such as morphological and anatomical 

characters, which is useful for drugs and their adulterants of commercial significance. The significant setup of the 

macroscopicaly, microscopically, and Pharmacognostic parameters of stem bark of the medicinal plant, will help in 

regularized, which can help quality control, identification, and purity of the sample [36]. 

Materials and Methods 

Chemicals 

The analytical grade chemical used for staning of the microscopic parts of the studied medicinal plant of E. Merck Limited 

India and Hi-Media Laboratories, Mumbai, India used for analysis of sample. 

 

Botanical Parameter 

Taxonomy & Morphology: Identification and classification of plants using different Floras and other available literature [37]. 

 

Collection Plant Materials 

The fresh stem bark part of O. quadripartite medicinal plant, were collected from different regions of Junar taluka, Pune 

districts of Maharashtra (India). The plant materials were taxonomically identification, authenticated by BSI, Pune reference 

numberis BSIS000001612. The plant materials dried in shade until all the water get evaporated and plant part became well 

dried for grinding. After drying, the plant materials were crush using mechanical blender (Mixer) into fine powder. This 

dried sample make fine powder and use for phytochemical and Pharmacognostic analysis. 

 

Pharmacognostic Studies- Microscopic Characters 

Plant anatomy Microscopical characters were studied by hand section of the stem Osyris quadripartite specimen. Wherever 

sections stained with safranin, fastgreen and iodine to identify and detection of the living tissues, dead tissues and starch 

granuels [38, 39]. 

 

Microscopic Examination of Powder Sample by Using Maceration Technique 

Study of stem bark elements such as vessels, cortex cells, sieve tubes etc. Use a maceration technique by Jeffery’s fluid [38, 

39]. 

 

Sensory Evaluation 

Various sensory variable done of the plant sample such as odour, taste, colour, size and shape. 

 

Physico- Chemical Parameters- Extractives Values 

Shade dried stem bark powder of O. quadripartite was subjected to constantly extraction with cold decoction for water only 

and hot extraction. 

 

Ash Values 

Water soluble ash, acid insoluble ash value and total ash value calculated by using plant sample Table 2. 

 

Powder Microscopy 

Take crude powder sample dissolved in water, then takes drop of this sample on slide, then put a coverslip and observed 

under light microscope. 

 

Fluorescence Analysis 

Take crude powder sample treated various chemicals then observe under visible light and U.V light Table 4 [40]. 

 

Method of Extraction 

The powder of shade dried stem bark of O. quadripartita was subjected to continuous extraction with cold decoction for 

water only and maceration hot extraction used differnet organic solvents such as petroleum ether, chloroform, acetone & 

methanol [40]. 

 

Phytochemicals Qualitative Tests 

Followings phytochemicals qualitative tests used for analysis of O. quadripartitaplant crude extracts, there are test for 

carbohydrates, amino acids, proteins, alkaloids, tannins glycosides, phenolic compounds, flavonoids, saponins & steroids 

[40]. 

 

Results and Discussion 

https://archive.bsi.gov.in/echoHerbarium-Details/en?link=BSIS000001612&column=szBarcode
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Sensory Evaluation  

The Sensory evaluation of the stem bark showed dark brown color on the upper surface and a light brown color on the lower 

surface. The shade dried stem bark was dark brown in color, with a bitter taste, unpleasant in odor, and coarse texture [38]. 

Macroscopic Evaluation 

The morphological and taxonomy characters are much branched shrubs; young branches sharply triangular. Leaves 

subsessile, coriaceous, elliptic–oblong, apex mucronate. Flowers yellowish–green, axillary; male flowers in long 

pedunculate, shortly pedicellate, 5–10–flowered umbels, the peduncles of bisexual flowers carrying 1–3 flowers and 

elongating in fruit, perianth of 3 triangular lobes. The dried stem bark thickness was about 3.37 mm [37]. 

Microscopic Evaluation 

A superficial and strongly thickened cork layer was observed in the species. The cortex cells are arranged in compact 

form. The pericycle is a part of ground tissue. Ground tissue's primary function is mechanical support. Pericyclic fiber is 

sclerenchyma in nature. The phloem is stratified into soft and hard portions. In which hard portions are nothing but primary 

phloem fibers, proto-phloem fibers, and secondary phloem fibers. The various cluster of crystalline structures deposition was 

present in the phloem cells Figure 1 [39, 41].  

  
a) b) 

Figure 1. a and b) Stem bark anatomy of O. quadripartita 

Bl= Barklayer, Cl=Cortex layer, Ph = phloem, Pm= Phloem medullary layer, Sc= Sclerides, Cr= Crystalliferous cells, 

Tnd= Tannin deposition, Sg= Starch granules 

 

 
Figure 2. Microscopic observation of stem bark O. quadripartita Coc= Calcium oxalate crystals, Tn= Tannin, Bc= Bark 

cells 

Physical Evaluation 

The physical standards, such as ash values, and extractive values will be helpful to identify the standardness of the superior 

quality drugs, secondary drug, and drug adulteration from the powdered plant materials. It will maintain significant quality 

control of the drug obtained from medicinal plant sources. The facts collected from the crude bark powder ash values and 

extractive values are helpful for the quality control of drugs. Physical evaluation results are water-soluble ash 44.33%; acid 
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insoluble ash 21.66%; total ash 32.00 %; alcohol soluble extractives 97.6 % and water-soluble extractives 89.2 % 

w/w values were observed in dried stem bark of O. quadripartita. The results were mentioned in Table 1 [40]. 

Table 1. Physical parameters of stem bark of O. quadripartita 

Sr. No. Parameters Determined value* (% w/w) 

Ash values 

1 

Total ash 32.00 

Acid insoluble ash 21.66 

Water soluble ash 44.33 

Extractive values 

2 
Alcohol soluble extractives 6.2 

Water soluble extractives 11.8 

* Mean value of three readings 

Table 2. Stem bark average extractive values of O. quadripartita 

Sr No. Solvent used Colour appeared 
Average percentage yield 

(% w/w on dry weight basis) 

1. Petroleum ether Light brown 2.4 

2. Chloroform Coffee brown 3.6 

3. Acetone Dark brown 9.4 

4. Methanol Dark brown 7.2 

Average Extractive Values (% w/w) 

During the experimental work of consecutively solvent extraction, the overall percentage yields obtained, were purposeful 

as petroleum ether (94.6 %), chloroform (92.2 %), acetone (85.4 %), and methanol (97.0 %) w/w. The crude dried stem bark 

powder color developed during the successive extraction process as noted in Table 2. 

Fluorescence Analysis 

The fluorescence analysis results obtained were mentioned in Table 3.  

Table 3. Fluorescence analysis of O. quadripartita stems bark powder. 

Sr. No. Test Visible Light UV light 

1. Powder as such Cinnamon brown Pecan brown 

2. Powder + 1N NaOH (aqueous) Brown Greenish brown 

3. Powder + 1N NaOH (alcoholic) Brown Greenish black 

4. Powder +50%HNO3 Yellowish brown Yellowish green 

5. Powder + 50 % H2SO4 Dark brown Mehndi green 

6. Powder + 1N HCl Brown Coffee brown 

7. Powder + 5% KOH Dark brown Greenish black 

8. Powder +Methanol Brown Greenish brown 

9. Powder + Petroleum ether Light brown Ceramic brown 

10. Powder + Chloroform Brown Coffee brown 

 

Powder Microscopy 

Powdered stem bark of O. quadripartitaunder compound light microscopic observation showed tannin and cortex cells, 

calcium oxalate crystals. The calcium oxalate crystals of cubical type were observed in Figure 2. 

Preliminary Phytochemical Screening of O. Quadripartita Stembark 

The ethnomedicinal therapeutic properties of medicinal plants presence of several secondary metabolites and chemical 

components like alkaloids, glycosides, flavonoids, saponins, tannins & phenolics. This preliminary analysis of 

phytochemical tests helpful to the detection of active principles of chemical components and may accelerate to novel drug 

discovery in the pharmacognosy and pharmacology field. The preliminary crude extract of phytochemical screening leads to 
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revealing the existence of carbohydrates, proteins, alkaloids, glycosides, flavonoids, saponins, tannins & phenolics present in 

the dried stem bark crude extracts of O. quadripartita .The results noted in the Table 4 [40]. 

Table 4. Qualitative tests for preliminary phytochemical extracts of O. quadripartite 

Phytochemical 

Constituents 
Tests 

Results 

Petroleum ether Chloroform Acetone Methanol Water 

Carbohydrates 
Benedict’s test + + + + + 

Barfoed’stest - - + + + 

Starch Iodine test - - - - - 

Proteins & amino 

acids 

Xanthoproteic test + + - - + 

Millon’s test + + - - - 

Alkaloids 
Mayer’s test + + - - - 

Wagner’s test - + + + + 

Glycosides 
Legal’s test - - + + + 

Borntrager’s test - - + + + 

Tannins & phenolic 

compounds 

Ferric chloride test - - + + + 

Potassium dichromate test + + - - - 

Flavonoids 
Concentrated H2SO4 test - + - - + 

10% sodium chloride test - + - - - 

Saponins Foam test + + + + + 

Legend: (-) absent, (+) present 

Conclusion 

A study on morphological and anatomical characters of O. quadripartita, significant anatomical features helpful to maintain 

its quality control. The morphological, and anatomical characters of this plant, are the primary steps to establishing its 

botanical excellence. According to WHO rules, botanical standards set a proposed for the determination of the plant based 

herbal drugs. The pharmacognostic parameters is supportive for the future recognition, identification, and authentification of 

in the medicinal plant-based industrial componies such as herbal, cosmetics, and pharmaceutical. The physical quality 

analysis of stem bark plant material, like ash values (water soluble ash, acid insoluble ash, and total ash), and extractive 

values will be useful for recognition, identification, and standardization of the dried stem bark powdered of medicinal plant 

material. The scientific study developed standard quality data used for the quality control of the various medicinal 

preparations, were helpfulin the future for drug development. The ash values as well as extractive values are very much 

helpful for the standardization of crude drugs. The physicochemical standards of this plant can be separated from other 

related species. The dried stem bark constituents can be incorporate as macroscopic and microscopically standards as per 

Indian Pharmacopoeia. This medicinal plant in dried stem bark has some secondary metabolites reported like alkaloids, 

glycosides, saponins, flavonoids, tannins and phenolic. The calcium oxalate crystals of cubical type observed in the cortex 

region of stem bark. Thus this preliminary analysis of phytochemical tests will use in the find out of the active essential 

chemical components and later may guide to novel drug finding. These novel pharmacologically active principal chemical 

components will be used for curing various diseases and abnormalities. 

Acknowledgments: None 

Conflict of interest: None 

Financial support: None 

Ethics statement: None 

References 

1. Chandra S, Meel RK. Pharmacognostic, phytochemical and pharmacological assessment of Morinda tinctoria as anti-

ulcerogenic potential. Pharmacophore. 2020;11(6):1-12. 



Kale et al., 2022 

Pharmacophore, 13(3) 2022, Pages 50-56 

55 

2. Yasin G, Ahmad M, Hussain M. Pharmacological potential of plants from Himalyan region of Pakistan-assay for 

antioxidants indices. Pharmacophore. 2020;11(3):82-8. 

3. Akshita C, Vijay BV, Praveen D. Evaluation of phytochemical screening and antimicrobial efficacy of Mesua Ferrea 

and Piper cubeba fruit extracts against multidrug resistant bacteria. Pharmacophore. 2020;11(2):15-20. 

4. Deodhar KA, Shinde N. Pharmacognostic evaluation of root of Celastrus paniculatus Willd. J Pharmacogn Phytochem. 

2014;3(3):134-6. 

5. Shehu S, Abubakar MS, Ibrahim G, Iliyasu U. Phytochemical and Antibacterial Studies on Aqueous Ethanol Extract of 

Thesium viride (Santalaceae). Br J Pharm Res. 2016;11(2):1-6. doi:10.9734/BJPR/2016/23046 

6. Silva JAT Da, Kher MM, Soner D, Nataraj M. African Sandalwood or Nepalese Sandalwood: a Brief Synthesis. Not 

Sci Biol. 2016;8(1):57-61. doi:10.15835/nsb.8.1.9714 

7. Kumar S, Chaitanya MK, Andrew JS, Krishna V. Indigenous knowledge of medicinal plants used by ethnic 

communities of South India. Ethnobot Res Appl. 2019;18(4):1-112. doi:10.32859/era.18.4.1-112 

8. Wilson B. Osyris lanceolata. IUCN Red List Threat Species. 2018;8235:1-8. 

9. Khare CP. Indian Medicinal Plants. Springer New York, NY; 2007. 

10. Shyaula SL. A review on genus Osyris: Phytochemical constituents and traditional uses. J Nat Pharm. 2012;3(2):61-70. 

doi:10.4103/2229-5119.102747 

11. Herrera CM. The Annual Cycle of Osyris Quadripartita, A Hemiparasitic Dioecious Shrub of Mediterranean 

Scrublands. J Ecol. 1984;72:1065-78. 

12. Kefalew A, Asfaw Z, Kelbessa E. Ethnobotany of medicinal plants in Ada’a District, East Shewa Zone of Oromia 

Regional State, Ethiopia. J Ethnobiol Ethnomed. 2015;11(25):1-28. doi:10.1186/s13002-015-0014-6 

13. Mouhajir F, Pedersen JA, Rejdali M, Towers GHN. Phenolics in Moroccan Medicinal Plant Species as Studied by 

Electron Spin Resonance Spectroscopy. Pharm Biol. 2001;39(5):391-8. doi:10.1076/phbi.39.5.391.5893 

14. Yohannis SW, Asfaw Z, Kelbessa E. Ethnobotanical study of medicinal plants used by local people in Menz Gera Midir 

District, North Shewa Zone, Amhara Regional State, Ethiopia. J Med Plants Res. 2018;12(21):296-314. 

doi:10.5897/JMPR2018.6616 

15. Graham JG, Quinn ML, Fabricant DS, Farnsworth NR. Plants used against cancer – an extension of the work of 

Jonathan Hartwell. J Ethnopharmacol. 2000;73(3):347-77. 

16. Esubalew ST, Belete A, Lulekal E, Gabriel T, Engidawork E, Asres K. Review of Ethnobotanical and 

Ethnopharmacological Evidences of some Ethiopian Medicinal Plants traditionally used for the Treatment of Cancer. 

Ethiop J Heal Dev Resour. 2017;31(3):161-87. 

17. Tesfaye S, Belete A, Engidawork E, Gedif T, Asres K. Ethnobotanical Study of Medicinal Plants Used by Traditional 

Healers to Treat Cancer-Like Symptoms in Eleven Districts, Ethiopia. Evid Based Complement Altern Med. 

2020;1(1):1-23. 

18. Advisor KT. Ethnobotanical Study of Medicinal Plants Used by the Local People of Akaki District, East Shewa Zone, 

Oromia Regional State, Ethiopia. Published online 2017. 

19. Maryo M, Nemomissa S, Bekele T. An ethnobotanical study of medicinal plants of the Kembatta ethnic group in Enset-

based agricultural landscape of Kembatta Tembaro (KT) Zone, Southern Ethiopia. Asian J Plant Sci Res. 2015;5(7):42-

61. 

20. Arinathan V, Mohan VR, Britto AJ De, Murugan C. Wild edibles used by Palliyars of the western Ghats, Tamil Nadu. 

Indian J Tradit Knowl. 2007;6(1):163-8. 

21. Meragiaw M, Asfaw Z, Argaw M. Indigenous Knowledge (IK) of Wild Edible Plants (WEPs) and Impacts of 

Resettlement in Delanta, Northern Ethiopia. Res Rev J Herb Sci. 2015;4(3):8-26. 

22. Belayneh A, Bussa NF. Ethnomedicinal plants used to treat human ailments in the prehistoric place of Harla and 

Dengego valleys, eastern Ethiopia. J Ethnobiol Ethnomed. 2014;10(18):1-17. doi:10.1186/1746-4269-10-18 

23. Gonfa T, Kiros T. Potential use of Eastern Hararghe Ethiopia medicinal plants for COVID-19- like symptoms: A 

review Teshome. Arab J Med Aromat Plants. 2020;6(3):76-115. 

24. Kunwar RM, Duwadee NPS. Ethnobotanical notes on flora of Khaptad national Park (KNP), far-western Nepal. Him J 

Sci. 2003;1(1):25-30. 

25. Neill ARO, Rana SK. An ethnobotanical analysis of parasitic plants (Parijibi) in the Nepal Himalaya. J Ethnobiol 

Ethnomed. 2016;12(14):1-15. doi:10.1186/s13002-016-0086-y 

26. Teferi MY, Abdulwuhab M, Yesuf JS. Evaluation of in Vivo Antidiarrheal Activity of 80% Methanolic Leaf Extract of 

Osyris quadripartita Decne (Santalaceae) in Swiss Albino Mice. J Evidence-Based Integr Med. 2019;24:1-9. 

doi:10.1177/2515690X19833340 

27. Chekole G. Ethnobotanical study of medicinal plants used against human ailments in Gubalafto District, Northern 

Ethiopia. J Ethnobiol Ethnomed. 2017;13(55):1-29. doi:10.1186/s13002-017-0182-7 

28. Parrotta JA. Healing Plants of Peninsular India.CABI publishing; 2001. 

29. Kassa Z, Asfaw Z, Demissew S. Ethnobotanical study of medicinal plants used by the local people in Tulu Korma and 

its Surrounding Areas of Ejere District, Western Shewa Zone of Oromia Regional State, Ethiopia. J Med Plants Stud. 

2016;4(2):24-47. 



Kale et al., 2022 

Pharmacophore, 13(3) 2022, Pages 50-56 

56 

30. Abebaw M, Mishra B, Asmelashe D. Evaluation of anti-ulcer activity of the leaf extract of Osyris quadripartita Decne. 

(Santalaceae) in rats. J Exp Pharmacol. 2017;9:1. 

31. Njoku UO, Umeh CG, Ogugofor MO. Anti-ulcerogenic Activity of Methanol Fraction of Hibiscus asper Leaves in 

Albino Rats. African J Biomed Res. 2020;23(2):267-72. 

32. Wubetu M, Sintayehu M, Aeta MA, Reta H, Derebe D. Ethnobotany of Medicinal Plants used to Treat Various Mental 

illnesses in Ethiopia: A Systematic Review. Asian J Plant Sci Res. 2018;8(1):9-33. 

33. Eshetu GR, Dejene TA, Telila LB, Bekele DF. Ethnoveterinary medicinal plants: Preparation and application methods 

by traditional healers in selected districts of southern Ethiopia. Vet World. 2015;8(5):674-84. 

doi:10.14202/vetworld.2015.674-684 

34. Govt. of India M of H and FW. Indian Pharmacopia Vol.- II. Indian PharmacopoeiaCommission, Ghaziabad; 2010. 

35. Govt. of India M of H and FW. Indian Pharmacopoeia Vol.- III. Vol III.; 2010. doi:10.1017/CBO9781107415324.004 

36. Sarvananda L, Shafras M, Premarathna AD. Adulteration methods and current trends in authentic identification of 

botanical materials used for the pharmaceuticals. Int J Tradit Complement Med. 2019;4(17):1-20. Available from: 

https://www.academia.edu/download/62223523/IJTCM-2019-05-150620200228-116380-1gg05sn.pdf 

37. Singh NP, Lakshminarasimhan P, Karthikeyan S, Prasanna PV. Flora of Maharashtra State: Dicotyledones. Flora India 

Ser 2. 2001;2(1):1-1096. Available from: https://books.google.co.in/books?id=76G3mgEACAAJ 

38. Wallis TE. Textbook of Pharmacognosy. J & A Churchill ltd; 1939. 

39. Metcalfe CR, Chalk L. Anatomy of the Dicotyledons- Vol. II. Oxford University Press, USA; 1965. 

40. Khandelwal KR, Sethi V. Practical Pharmacognosy Techniques and Experiments. 3rd ed. Nirali Prakashan; 2019. 

41. Metcalfe CR, Chalk L. Anatomy of The Dicotyledons- Vol. I. Oxford at The Clarendon Press; 1957 . 


