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ABSTRACT 

From last few decades there is an upsurge in the use of herbal medicines all over the world and these herbal 

drugs should be studied scientifically to develop their monographs to assure their quality. The present 

research work was an attempt to establish parameters for identification of Plumeria obtusa L. (Fam. 

Apocynaceae) according to the guidelines of WHO, by studying its morphological and organoleptic 

characters, detailed microscopic evaluation, histochemical studies, fluorescence analysis, loss on drying, 

extractive values, swelling index, foaming index and preliminary phytochemical screening of the leaves 

and flowers. Although conventional, but it is simple, easy and quick way for identification and 

standardization of herbal substances affordable even in developing countries. This is the first report on 

pharmacognostic and physicochemical studies on P. obtusa which can be helpful in establishing 

pharmacopoeial monograph of this plant.  
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INTRODUCTION 

The genus Plumeria (family Apocynaceae) is a group of shrubs and trees consisting of eight species 

growing in the tropical areas of the world. In Pakistan, it is represented by two species i.e. Plumeria obtusa 

and Plumeria rubra, being grown as ornamental plants [1]. P. obtusa, commonly known as Singapore 

graveyard flower is an evergreen tree, grown as ornamental plant for the attractive and fragrant flowers. 

On commercial scale, essential oil extracted from its flowers is used in perfume industry [2, 3]. In traditional 

medicines, P. obtusa is used to treat itching, asthma, headache, bronchitis, ulcers, cough, fever, blood 

disorders, tumors and as purgative [4, 5]. In experimental models, P. obtusa has shown gastroprotective, 

antibacterial, antifungal, antioxidant and anti-inflammatory activities [6-10]. Iridoids and triterpenoids are 

the main phytoconstituents found in the leaves and flowers of this plant [11-17]. Traditional uses, 

phytoconstituents and biological studies reported in literature make this plant a suitable candidate to be 

studied further to unveil more useful biological activities and phytoconstituents. For all these studies to be 

done correctly, authenticity of the plant material is the crucial step. In this research work, we tried to set 

quality parameters to check the authenticity of P. obtusa. 

MATERIALS AND METHODS 

All the solvents, chemicals and reagents used were of analytical grade. Solutions and reagents were 

prepared according to United States Pharmacopoeia and British Pharmacopoeia. 

Plant collection 

Fresh leaves and flowers of P. obtusa were collected from vicinity of Bahauddin Zakariya University 

Multan. Specimens were identified by Dr. Zafarullah, Institute of pure and applied Biology, Bahauddin 

Zakariya University Multan and a specimen voucher number Stewart 565 was allotted. Plant material was 

used as fresh or shade dried depending on the nature of the experiments performed. 

Macroscopic characters and preliminary tests 

Macroscopic characters of fresh and shade dried leaves and flowers were evaluated. Small quantity of 

powder was pressed between the layers of filter paper to check oily stain and small quantity was mixed 

with water and shaken vigorously to check persistent froth indicative of saponins. Powdered plant material 

was also allowed to stand in water to observe gummy substances [18-20]. 
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Microscopic and histochemical studies 

Microscopic and histochemical studies were performed according to 

the methods of WHO, Johansen and Khandelwal [21, 22]. 

Fluorescence analysis 

Fluorescence analysis was performed by treating the powders with 

different reagents [23, 24]. 

Physico-chemical parameters 

Physicochemical parameters were studied according to the guidelines 

of WHO [19]. 

Phytochemical studies 

Preliminary phytochemical screening was done according to the 

prescribed procedures [25]. 

RESULTS 

Morphological studies, organoleptic characters and some 

preliminary tests 

Flowers 

The flowers are produced on the cluster of stalks (compound cymose 

inflorescence) (Fig. 1). Each flower has green synsepalous sepals and 

white colored petals. Petals are fused at the base and form a funnel 

shaped tube (Fig. 2). Ovary is superior. Each of the sepals, petals and 

anthers are five in number. Length and width of petal is up to 4.1 and 2 

centimeters respectively. Color of shade dried petals was light down, 

with the fragrance similar to the original fresh flower and the petiole 

was hard (Fig. 2). The powder of shade dried petals was light brown in 

color possessing the characteristic fragrance like fresh flowers and 

slightly sweet taste. No spot of oil was seen on the filter paper after 

pressing the powder between the layers of filter paper. Test performed 

for the gummy material was also negative. 

Leaves 

Leaves are simple, bright green in color, arranged alternatively with 

adaxial side shinier than abaxial side (Fig. 3). Leaves measure up to 26 

cm in length and up to 10 cm in width. The pedicel of mature leaf is up 

to 5 cm (Fig. 4). Leaves contain soft hairs on both sides and have 

pinnately netted venation. Leaves present near the start of the branch 

are small in size and have cuneate leaf bases. They have coarse texture 

and are not flexible. The both sides of shade dried leaf blade were 

greenish black in color, odorless, hairy and crumpled. Powder of shade 

dried leaves was greenish back colored. Odor was almost similar to that 

of fresh plant with slightly bitter taste. No spot of oil was seen on the 

filter paper after pressing the powder between the layers of filter paper. 

Test performed for the gummy material was also negative. 

Microscopic evaluation  

Flowers 

Surface tissues 

On the surface of the petals, irregular epidermal cells and non-glandular 

trichomes were found. Stomata were absent (Fig. 5).  

Powder 

In powder of petals, fragmented irregular epidermal cells and non- 

glandular trichomes similar to those of fresh plant were observed. 

Leaves 

Surface view 

Anomocytic type stomata were found on the abaxial side of the fresh 

leaves. Epidermal sells of both sides are of irregular shape, stomata 

occupying a wide area of the leaf surface. Trichomes were also 

observed on the abaxial side of the leaf (Fig. 6). 

Transverse section of leaf through mid rib 

The transverse section of the leaf through the mid rib shows the 

collenchyma cells making the outer smaller zone and parenchyma 

occupying the remaining part (ground tissues). This collenchyma zone 

is greater in size in upper region than in lower. Thick walled lactifires 

(circular shaped or lobed) are also dispersed in an irregular manner in 

these ground tissues. The vascular system of the leaf comprises of two 

regions. First is a major thin strand which is wide and resembles to a 

bowl in shape, while the other one consists of the accessory two lateral 

strands present on the upper surface and are less prominent. It 

comprises of angular xylem which is short and has three to five radial 

fibers while the phloem is thin layered and present along the outer meta-

xylem. There is also inner phloem in the form of small nests and present 

across the vascular bundle (Fig. 7). 

Transverse section of leaf through lamina 

Abaxial side of lamina is trichomatous while it is smooth on the adaxial 

side. The major lateral veins project from the conical abaxial part. A 

cluster of xylem elements along with a very of thin phloem arc are 

present in the vein lets. This vasculature is flooded by heavy masses of 

parenchyma cells which go up to the adaxial area in the upper 

epidermis. The adaixal surface has square shaped enlarged cells which 

are characterized by the presence of thick cuticle. In contrast the abaxial 

side has thin and narrow cylindrical shaped cells. There are many lobed 

parenchyma cells present in spongy mesophyll (Fig. 8). 

Powder 

The leaf powder has irregular shaped epidermal cells, with anomocytic 

stomata. Lactifiers are observed quite abundantly in the leaf powder. 

 

Figure 1: Cluster of the stalks at which flowers are produced 

 

Figure 2: Flowers of P. obtusa A. Fresh; B. Shade dried 
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Figure 3: Leaves of P. obtusa A. Adaxial side; B. Abaxial side 

 

Figure 4: Leaves of P. obtusa A. Length of leaf; B. Width of leaf; C. 

Length of pedicel 

 

Figure 5: Surface of petals with irregular shaped cells and no stomata 

 

Figure 6: Abaxial surface of leaf showing anomocytic stomata 

 

Figure 7: Transverse section of leaf through mid rib 

 

Fig 8: Transverse section of leaf through lamina 

Histochemical studies  

Table 1: Results of histochemical studies of flowers of P. obtusa 

Phytoconstituents Reagents used Histochemical zone Observation Results 

Lignin Safranin solution Vascular bundles Pink color Present 

Lignin Phloroglucinol solution Trichomes Cherry red color Present 

Lignin Safranin solution Trichomes Pink color Present 

Lignin Phloroglucinol solution Vascular bundles Cherry red color Present 

Starch granules Iodine solution Dried powder Dark blue color Present 

Tannins FeCl3 solution Dried powder Greenish black color Present 

Volatile oils and fats Sudan red solution Dried powder No color Absent 
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Table 2: Results of histochemical studies of leaves of P. obtusa 

Phytoconstituents Reagents used Histochemical zone Observation Results 

Lignin Safranin solution Xylem Pink color Present 

Lignin Phloroglucinol solution Xylem Cherry red color Present 

Lignin Safranin solution Trichomes Pink color Present 

Lignin Phloroglucinol solution Trichomes Cherry red color Present 

Starch granules Iodine solution Dried powder Dark blue color Present 

Tannins FeCl3 solution Dried powder Greenish black color Present 

Volatile oils and fats Sudan red solution Dried powder No color Absent 

 

Fluorescence analysis 

Table 3: Results of fluorescence analysis of flowers of P. obtusa 

Treatment 
Visible 

(Day light) 

Ultra violet 

(Short wavelength) 

Ultra violet 

(Long wavelength) 

Powder as such Blackish green Blackish green Blackish green 

Powder in distilled water Brown Brown Brown 

Powder in ethanol Black Black Dark black 

Powder in conc. HCl Yellowish brown Green Green 

Powder in 10% H2SO4 Dark black Black Black 

Powder in iodine solution Dark green Green Greenish back 

 

Table 4: Results of fluorescence analysis of leaves of P. obtusa 

Treatment Visible (Day light) 
Ultra violet 

(Short wavelength) 

Ultra violet 

(Long wavelength) 

Powder as such Brown Brown Light brown 

Powder in distilled water Brownish green Dark green Brown 

Powder in ethanol Blackish brown Black Dark black 

Powder in conc. HCl Yellow` Dark green Blue 

Powder in 10% H2SO4 Dark brown Black Black 

Powder in iodine solution Dark green Green Blue 

 

Physico-chemical parameters 

Table 5: Physico-chemical parameters of flowers of P. obtusa 

Physico-chemical parameter Value 

Loss on drying 1.1% w/w 

Swelling index 9 ml 

Foaming index Less than 100 

Alcohol soluble extractive value (Hot) 3% w/w 

Water soluble extractive values (Cold) 9.52% w/w 

 

Table 6: Physico-chemical parameters of leaves of P. obtusa 

Physico-chemical parameter Value 

Loss on drying 19.64% w/w 

Swelling index 5 ml 

Foaming index Less than 100 

Alcohol soluble extractive value (Hot) 2.75% w/w 

Water soluble extractive values (Cold) 7.85% w/w 

 

 Preliminary phyto-chemical analysis 

Table 7: Preliminary phytochemical analysis of flowers and leaves of 

P. obtusa 

Phyto-constituents Flowers Leaves 

Alkaloids Absent Absent 

Cardiac glycosides Present Present 

Free anthraquinones Absent Absent 

Anthraquinone glycosides Absent Absent 

Tannins Present Present 

Saponins Absent Absent 

 

DISCUSSION 

The aim of this research work was to identify and report some important 

pharmacognostic characters of the medicinally important plant P. 

obtusa, which will be helpful to develop a monograph of the plant in 

the official books. 

This research work was confined to the leaves and the flowers of P. 

obtusa. When these parts of the plant are viewed in fresh state, they are 

very easy to identify and no issue arises in their use for medicinal 

purpose. But if the crude drug of these parts either dried or powdered 

form is used, many complications including identification and 

authentication arise. This is also accompanied by adulteration to 

varying limits. This research works offers a solution to such problems 

by establishing the standards for different parameters for this plant. 
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During this study plant material was tested for various 

pharmacognostical parameters. Not only the fresh parts of the plant 

under consideration were studied for their morphological and 

organoleptic characters but also their surface and trans-sectional 

microscopic views were also described. For example, presence of 

anomocytic stomata in the abaxial surface of leaf, presence of irregular 

epidermal cells in the leaves, absence of stomata in the petals and 

presence of irregular shaped epidermal cells. While leaf having 

pinnately netted venation with cuneate base and obtuse end represent 

some of the organoleptic characters of the plant. While in transaction 

of mid rib presence of characteristic central phloem, outer phloem, 

xylem and other accessory structures in a bowl shape provides a strong 

base for setting identification parameters for this plant. Along with this, 

dried and powdered form of these parts were subjected to fluorescence 

analysis, preliminary phtyo-chemical analysis, physico chemical 

analysis and results were noted which represent the specific behavior 

of this plant, helpful in its authentication and identification. 

There were few starch grains present in the leaf and petal powder. They 

produced the characteristic bluish black color. Different other color was 

also produced when the powders were treated with other reagents and 

also when observed under the day light and ultraviolet light of short and 

long wavelengths. All of these count for specific characteristics features 

of the plant material. High extractive values of petals and leaves with 

water as compared to with alcohol suggest that there is more water 

soluble phyto-constituents in these parts than in alcohol. This plant not 

only contain cardiac glycosides, which are in higher concentration in 

leaves than in petals but also contain tannins. Thus, future evaluation in 

this area can be helpful for discovery of new drug. Lignin is another 

phyto-constituent which is abundantly present in this plant. The powder 

of this plant does not produce the spot on the filter paper and test for 

gummy and mucilaginous material is also negative.  

CONCLUSION 

There are still a lot of possibilities to explore different hidden aspects 

of this plant by using latest developed techniques for example 

authentication based on DNA studies, microscopic evaluation for 

quantitative studies and elaboration of medicinally important phyto-

constituents responsible for therapeutic effects. 

Acknowledgement 

The authors are thankful to Faculty of Pharmacy, Bahauddin Zakariya 

University Multan, Pakistan for providing all the facilities and guidance 

to conduct this research work. 

Conflict of interest 

We declare that we have no conflict of interest. 

REFERENCES 

1. Saleem M, Akhtar N, Riaz N, Ali MS, Jabbar A. Isolation and 

characterization of secondary metabolites from Plumeria obtusa. 

Journal of Asian Natural Products Research, 2011; 13(12):1122-

1127. DOI: 10.1080/10286020.2011.618452. 

2. Sulaiman SF, Yaacob SS, Tan ML, Tengku MTS. Chemical 

components of the essential oils from three species of Malaysian 

Plumeria L. and their effects on the growth of selected 

microorganisms. Journal of Biosciences. 2008; 19(2):1-7. 

3. Choudhary M, Kumar V, Singh S. Phytochemical and 

Pharmacological activity of Genus Plumeria: An updated review. 

International Journal of Biomedical and Advance Research. 2014; 

05(06):266-271. 

4. Wong SK, Lim YY, Abdullah NR, Nordin FJ. Anti-proliferative 

and phytochemical analysis of leaf extracts of ten Apocynaceae 

species. Pharmacognosy Research. 2011; 03(02):100-106. DOI: 

10.4103/0974-8490.81957. 

5. Wiart C. Medicinal Plants of Southeast Asia (No. 2. edition). 

Prentice Hall, 2002, 264-265. 

6. Singh AP, Shukla V, Khare P. Effects of Plumeria obtusa Linn. in 

peptic ulcer induced by pylorus ligation & indomethacin. Journal 

of Pharmaceutical and Scientific Innovation. 2012; 01(02):26-32. 

7. Ali N, Junaid M, Ahmad D, Rahman M. Katzenmeier G. 

Antibacterial and antifungal activity of solvent extracts from 

Plumeria obtusa Linn. Tropical biomedicine. 2014; 31(04):607-

615. 

8. Lotankar AR, Momin AJ, Wankhede S, Sharma JB. Anti-

inflammatory activity of an ornamental plant Plumeria Obtusa. 

Advances in Pharmacology and Pharmacy. 2016; 04(03):23-26. 

9. Dogra NK. Phytochemical analysis and in vitro antioxidant studies 

of Plumeria obtusa L. leaves. Indian Journal of Pharmaceutical 

Sciences. 2016; 78(01):169-171. 

10. Chowdhury SA. Nitric-oxide scavenging antioxidant activity of 

the different extracts of Plumeria obtusa (Family: Apocynaceae). 

Research & Reviews: Journal of Herbal Science. 2018; 04(01):58-

62. 

11. Siddiqui BS, Naeed A, Begum S, Siddiqui S. Minor iridoids from 

the leaves of Plumeria obtusa. Phytochemistry, 1994; 37(03):769-

771. DOI: 10.1016/S0031-9422(00)90355-8. 

12. Siddiqui BS, Ilyas F, Rasheed M, Begum S. Chemical constituents 

of leaves and stem bark of Plumeria obtusa. Phytochemistry, 

2004; 65(14):2077-2084. DOI: 

10.1016/j.phytochem.2004.04.024. 

13. Siddiqui BS, Siddiqui BS, Naeed A, Begum S. Pentacyclic 

triterpenoids from the leaves of Plumeria obtusa. Phytochemistry, 

1989; 28(11):3143-3147. DOI: 10.1016/0031-9422(89)80295-X. 

14. Siddiqui BS, Siddiqui BS, Begum S, Naeed A. Pentacyclic 

triterpenoids from Plumeria obtusa. Phytochemistry, 1990; 

29(11):3615-3620. DOI: 10.1016/0031-9422(90)85287-P. 

15. Siddiqui BS, Begum S. Two triterpenoids from the leaves of 

Plumeria obtusa. Phytochemistry. 1999; 52(06):1111-1115. DOI: 

10.1016/S0031-9422(99)00270-8. 

16. Boonclarm D, Sornwatana T, Arthan D, Kongsaeree P, Svasti J. 

β‐Glucosidase catalyzing specific hydrolysis of an Iridoid β‐

glucoside from Plumeria obtusa. Acta Biochimica et Biophysica 

Sinica, 2006; 38(08):563-570. DOI: 10.1111/j.1745-

7270.2006.00196.x. 

17. Siddiqui BS, Ilyas F, Rasheed M, Begum S. Chemical constituents 

of leaves and stem bark of Plumeria obtusa. Phytochemistry, 

2004; 65(14):2077-2084. DOI: 

10.1016/j.phytochem.2004.04.024. 

18. Tyler VE, Brady LR, Robbers JE. Pharmacognosy. Lea and 

Febiger, 1976; 7th Edition:1.Organization WH. Quality control 

methods for herbal materials, 2011, 11-49. 

19. Trease GE, Evans WC. A textbook of pharmacognosy. Baillere 

Tindall, 1978; 11th Edition. 

20. Johansen DA. Plant microtechnique. McGraw-Hill Book 

Company, Inc. 1st Edition, 1940. 

21. Khandelwal KR. Practical pharmacognosy: Techniques and 

experiments. Nirali Prakashan. 2008; 19th Edition:09-22. 

22. Chase CR, Pratt R. Fluorescence of powdered vegetable drugs 

with particular reference to development of a system of 

identification. Journal of the American Pharmaceutical 

Association. 1949; 38(06):324-331. DOI: 

10.1002/jps.3030380612. 

23. Kokoski CJ, Kokoski RJ, Slama FJ. Fluorescence of powdered 

vegetable drugs under ultraviolet radiation. Journal of the 

American Pharmaceutical Association. 1958; 47(10):715-717. 

DOI: 10.1002/jps.3030471010. 

24. Brain KR, Turner TD. The practical evaluation of 

phytopharmaceuticals. Wright- Science technical, 1975, 152-153.  

 

 

HOW TO CITE THIS ARTICLE 

Kamran RM, Khaliq HA, Uzair M. Pharmacognostic and phytochemical 

studies on Plumeria obtusa L. J Phytopharmacol 2020; 9(2):120-124. 


