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 An indicator is a halochromic chemical compound added in small amounts to a solution so 

the pH of the solution can be determined visually.
 [1]

 Hence a pH indicator is a chemical 

detector for hydronium ions or hydrogen ions in the Arrhenius model.
 [2][3]

 As most naturally 

occurring organic compounds are weak protolyte, carboxylic acid and amines pH indicator 

find many applications in biology and analysis. The term pH stands for potential hydrogen 

and is the measurement of how many hydrogen ions symbolized by H
+
 are in solution. The 

more ions, the more acidic. A high number of hydroxide ions, symbolize by OH
- 
characterizes 

basic or alkaline substances. Plumeria (also known as Frangipani) is a genus of flowering 

plants in the family Apocynaceae. Most species are deciduous shrubs or small trees. A single 

Plumeria tree can produce around 50-60 flowers and grows to a height of 35 feet. In 

traditional system of medicine of India Plumeria species are widely used as purgative, remedy 

for diarrhea, cure of itch, bronchitis, cough, asthma, fever, piles, dysentery, blood disorder 

and tumors.
[4]

 

Please cite this article in press as Simran A. Pandey et al. Study of Ethanolic Extract on Different Species of Plumeria – as Herbal 
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INTRODUCTION 

An indicator is a halochromic chemical compound added in small amounts to a solution so the pH of the solution can be 

determined visually. Plumeria is a genus of flowering plants in the family Apocynaceae. Most species are deciduous shrubs or small 

trees. The species rubra and acutifolia variously indigenious to Mexico, Central America, and the Caribbean and as far south as Brazil 

and north as Florida, but are grown as cosmopolitan ornamentals in warm regions like some parts of India. Common name for plants 

in the genus vary widely according to region, variety, and whim, but Frangipani or variations on that theme are the most common. 

Plumeria is also used as common name, especially in horticulture circles.  

The flowers of the Frangipani come in gorgeous White, Red and Rose-Pink colour brushed with bronze. Frangipani flowers 

are scented during nights and are often used in bouquets. Frangipani flowers have wonderful tropical essence. The Frangipani flower 

is propeller-shaped with a delicate yellow center melting into creamy-white outer petals. The umbel like clusters of Frangipani 

flowers at the end of terminal branches open over several weeks and each day, the ground is carpeted with fresh Frangipani flowers 

which are gathered for preparing the concert. Frangipani is deciduous and sensitive to cold. Frangipani is known to possess a 

poisonous, milky sap. Plumeria is one of the best ‘no maintenance’ plants in the world. Plumerias’ fragrance lures sphinx moths to 

pollinate the flowers.   

 

Special features 
Anti-inflammatory and antioxidant activity- ethanolic extract of flowers of Plumeria rubra showed significant antioxidant and 

anti-inflammatory activity and phytochemical analysis indicate that plumeria rubra was rich in flavonoid and phenol contents.
 [5] 

Antiviral activity- plumeria rubra containing fulvoplumerin act as inhibitors of human immunodeficiency virus type 1 (HIV) 

reversal transcriptase.
 [6]

  

 

Taxonomical features
 [7] 

 

KINGDOM  Plantae 

DIVISION Magnoliophyta 

CLASS Magnoliopsida 

ORDER Gentianales 

FAMILY Apocynaceae 

GENUS Plumeria 

SPECIES Rubra 

 

MATERIALS AND METHODS 

Cultivation and collection of plant material 

The plants Plumeria rubra of different species were collected during the flowering period of August to December from the 

Botanical garden of Ideal College of Pharmacy and Research of Thane dist. of Maharashtra state of India. 

 

 

 

 

 

 

      

 

 

 

 

 

Red Frangipani             Yellow Frangipani        Rose-pink Frangipani 

 

MATERIALS AND METHODS  

Plant Materials- 
Fresh Flowers of Plumeria of different colors were collected from the Botanical garden of campus of Ideal College of 

Pharmacy and Research, Bhal, Kalyan and authenticated by Prof. Anil Avhad, Associate Proffesor in Botany, R J College, and 

Mumbai. 

 

Experimental work- 

Reagents of Analytical grade like Hydrocholric acid (HCl), sodium hydroxide (NaOH), Glacial acetic acid (CH3COOH), n-

butanol, distilled water and phenolphthalein were procured from Ideal College of Pharmacy and Research, bhal, kalyan. Reagents and 

Volumetric solutions were prepared as per Indian Pharmacopoeia (I.P.2018). 
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Preparation of Extract 

1) Red Frangipani: Fresh petals of yellow Frangipani were collected, washed and dried. They were then weighed and kept for 

maceration for 24 hrs in 30ml of ethanol. 

2) Yellow Frangipani: Fresh petals of red Frangipani were collected, washed and dried. They were then weighed and kept for 

maceration for 24 hrs in 30ml of ethanol. 

3) Rose-pink Frangipani: Fresh petals of Rose-pink Frangipani were collected, washed and dried. They were then weighed and kept 

for maceration for 24 hrs in 30ml of ethanol. 

 

Procedure 

Part A:  
The calibration of burettes pipettes and other instruments and the standardization of acids and bases were done according to 

the standard procedure of IP 2018. The petals of the Red Frangipani, Yellow Frangipani and Rose-pink Frangipani flowers were 

collected. Washed with distilled water separately followed by, Cutting into small pieces and kept for maceration in 30 ml of ethanol 

for 24 hrs in a closed conical flask and covered with aluminum foil away from sunlight. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (a): Maceration process: 

Part B: 
After maceration the ethanolic extract were filtered. 10 ml of titrant (HCl) with 3 drops of indicator prepared from the flower 

yellow Frangipani, red Frangipani and rose pink Frangipani was titrated against NaOH. The readings of the various indicators are 

mentioned below in the table. The results for screening of the strong acid and strong base i.e. HCl and NaOH respectively are shown 

below.  

 

Titration process: 

The phenolpthalein was taken as a standard indicator and the titration was performed using flower extract. 

 

Standard phenolpthalein indicator 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (b) 
 

Before titration.                           after titration. 
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Table (a): Titration of HCl against NaOH using Phenolphthalein (3 drops) Endpoint: Sharp color changes from Colorless to 

pink. 

 

Sr. No. Volume of acid (ml) Burette reading Mean value of titrant 

Initial Final 

1 10 0 10.2  

10.3 2 10 0 10.5 

3 10 0 10.3 

         

  
 

Before titration                                    after titration 

 

Fig (c): Red Frangipani 

 

Table (b): Titration of HCl against NaOH using ethanolic Plumeria extracts indicator (5 to 6 drops) 

Endpoint: Sharp color changes from Colorless to pink. 

 

Sr. No. Volume of acid (ml) Burette reading Mean value of titrant 

Initial Final 

1 10 0 11.2  

11.0 2 10 0 11.0 

3 10 0 10.9 

 

Flower B: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (d): Yellow Frangipani 

 

Before titration                                    after titration 
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Table (c): Titration of HCl against NaOH using ethanolic Plumeria extracts indicator (5 to 6 drops) Endpoint: Sharp colour 

changes from pale red to pale yellow. 

 

Sr. No. Volume of acid (ml) Burette reading Mean value of titrant 

Initial Final 

1 10 0 11.6  

11.3 2 10 0 11.0 

3 10 0 11.4 

 

Flower C:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                         

Before titration                         after titration 

 

Fig (e): Rose-pink Frangipani. 

 

Table (d): Titration of HCl against NaOH using ethanolic Plumeria extracts indicator (5 to 6 drops) Endpoint: Sharp colour 

changes from colorless to lemon yellow. 

 

Sr. No. Volume of acid (ml) Burette reading Mean value of titrant 

Initial Final 

1 10 0 12.0  

11.8 2 10 0 11.9 

3 10 0 11.7 

 

Observation 

Being colourless white Frangipani flower shows a sharp end point. The red and rose-pink flower shows colour change at 

certain volume of titrimetric analysis. 

 

CONCLUSION  

For all the type of titrations equivalence point obtained by ethanolic extract of White Frangipani, Red Frangipani and Rose-

pink Frangipani either exactly coincided or closed with equivalence point obtained by the std phenolphthalein indicator. The ethanolic 

extracts used shows the usefulness of the ethanol used for the acid-base titrations. The results obtained justifies that instead of 

synthetic indicator herbal indicator can be used. The herbal indicator can be used as it signifies its cost effective, easy to prepare, it can 

also be freshly prepared just before the use, it gives accurate results, nontoxic as well. The proposed indicators of Frangipani flowers 

can be used as a substitute for phenolphthalein indicator.   

 

ACKNOWLEDGEMENT 

I would like to express my special thanks of gratitude to my teachers as well as our honorable principal Mrs. Smita 

Takarkhede who gave me the golden opportunity to do this wonderful project which also helped me in doing a lot of Research and I 

came to know about so many new things I am really thankful to them. Secondly I would also like to thank my classmate Ms. Gayatri 

devi Gautam prasad Varma, lab assistant Mrs. Priyanka Wagmare, my parents and friends who helped me a lot in finalizing this 

project within the limited time frame. 

 

REFERENCE 
1. Rzedowski J and Rzedowski GC. 2005. Fanerogamic Flora of the Valley of Mexico. Vol. II 1st edition. National School of 

Biological Sciences, IPN and Institute of Biology. Mexico City. 



                                                   

www.iajpr.com 

P
ag

e6
9

4
 

Vol 10 Issue 04, 2020.                                                   Simran A. Pandey et al.                                                    ISSN NO: 2231-6876 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Schwarzenbach, Gerold (1957). Complexometric Titrations. Translated by Irving, Harry (1st English ed.). London: Methuen & 

Co. pp. 29–46.  

3. West, T. S. (1969). Complexometry with EDTA and related reagents (3rd ed.). Poole, UK: BDH Chemicals Ltd. pp. 14–82. 

4. Aguoru CU, Abah OP, Olasan JO. Systematic Descriptions and Taxonomic studies on Three (3) Species of Plumeriain North 

Central Nigeria International Journal of Innovation and Scientific Research. 2015; 2:403-411.  

5. Kalam S, Yegnambatla R, Periasamy G, Kasarla S, Yasmeen N. Antioxidant and Anti-inflammatory Activities of Flowers of 

Plumeria rubra L. f. rubra and Plumeria rubra f. lutea, A Comparative Study Research Journal of Pharmaceutical, Biological and 

Chemical Sciences. 2013; 4:743-750. 

6. Tan G. Evaluation of natural products as inhibitors of human immunodeficiency virus type 1 reverse transcriptase, journal of 

natural products. 1991; 54:143-154.  

7. "Genus: Champa L." Germplasm Resources Information Network. United States Department of Agriculture. 2003-03-14. 

Retrieved 2010-09-08.  

8. Gupta M, Mazumdhar UK, Gomathi P. J Biol Sci 2007; 7: 1361-67.  

9. Gupta M, Mazumdhar UK, Gomathi P. J Med Sci 2007; 7: 835-39.  

10. Gupta M, Mazumdhar UK, Gomathi P, Thamil S. BMC Compl Alter Med 2006; 6: 36.  

11. Trease  GE,  Evans  MC.  Text  book  of  Pharmacognosy.  12th  edition. Balliere,  Tindall, London. 1983; p. 343-83. 

12. Blois MS. Nature 1958; 181: 1199-1200.   

13. Marcocci L, Packer L, Sckaki A, Albert GM. Methods Enzymol 1994; 234: 462-75.  

14. Ruch RJ, Cheng SJ, Klaunig JE. Carcinogen 1989; 10: 1003–8.  

15. Oyaizu M. Studies on products of the browning reaction. Jpn J Nutr 1986; 44: 307–15.  

16. Slinkerd K, Singleton VL. Am J Enol Viticult 1977; 28: 49-55.  

17. Chang C, Yang M, Wen H, Chern J. J Food Drug Anal 2002; 10: 178-82.  

18. Organization for Economic  Cooperation  and  Development  (OECD)  guidelines for acute oral toxicity of chemicals. No. 425 ( 

Adopted 3 Oct 2008).  

19. Winter CA, Risley EA, Nuss GW. Proc Soc Exp Biol Med 1962; 111: 544-47.  

20. Vogel GH,  Vogel  WH.  Drug discovery and evaluation: pharmacological assays. Springer-Verlag Berlin Heidelberg, New York 

1997; p. 759-69 

21. Bhatia L, Bishnoi H, Chauhan P, Kinja K, Shailesh S. Recent Res Sci Technol 2011; 3: 1-3.  

22. Vijaya L, Anita P, Naresh C. Asian J Exp Biol Sci 2011; 2: 826-32.  

23. Jeetendra N, Manish B, Minal N. Iranian J Pharm Res 2010; 9: 271-77.  

24. Butkhup L, Samappito S. Res J Med Plant 2011; 5: 254-65.  

25. Hamburger MO, Cordell GA, Ruangrungsi N. J Ethnopharmacol 1991; 33: 289-92. 

26. Zaheer Z, Konale AG, Patel KA, Khan S, Ahmed RZ. Asian J Pharm Clin Res 2010; 3: 88-89. 

27. Gopi J, Pankaj K, Navinder S, Hitesh G, Rakesh, P. Int J Pharm Sci 2011; 3: 1162-68.  

28. Kardono LBS, Tsauri  S,  Padmawinata K, Pezzuto JM,  Kinghorn AD. J Nat Prod 1990; 53: 1447-55.  

29. Banu Rekha J, Jayakar B. Curr Pharm Res 2011; 1: 175-79.  

30. Akhtar N, Malik A. Fitoterapia 1994; 65: 162-66.  

31. Ajay singh B, Chanchal Kumar M, Asha R, Sasmal D, Rajesh Kumar N. J Chem Pharm Res 2010; 2: 435-40. 

 

   
54878478451200214 

 

https://en.wikipedia.org/wiki/Methuen_%26_Co
https://en.wikipedia.org/wiki/Methuen_%26_Co
http://www.ars-grin.gov/cgi-bin/npgs/html/genus.pl?9609

