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ABS TRACT 

Phytochemical investigation and characterization  of acetone extract of dried fruits of 

Terminaliachebula, well known medicinal plant (Family : Combretaceae) resulted in the isolation 

of three known bioactive secondary metabolitew, namely Stigmasterol (1), Chebulinic acid (2),  
Gallic acid (3) and Vanillin(4) .  These compounds were identified by the comparision of  

spectroscopic data (1H, 13C NMR, IR and M ASS) with reported data. 

1.1 DEFINITION OF NATURAL PRODUCTS : 

A Natural product is a chemical organic compound, found in  the nature, produced naturally by a 

living organism. These compounds possess pharmacological and biological activity , to combat 

various diseases. Human societies used natural products, since millennia.  

Natural products are the active components of many traditional medicines as well as modern 
medicines. They also have a great effect on culture of human’s and they have been used 

throughout human history as condiments, pigments, and pharmaceuticals. They are lead 

compounds for drug discovery and the current importance of drugs from natural origin is  

undebatable.  

1.2 HIS TORY OF NATURAL PRODUCTS : 

 

 Liquid CO2 is constrained into a supercritical state by controlling its temperature and 

weight.  

 Supercritical CO2 has dissolvable power and concentrates dominatingly lipophilic and 

unstable mixes.  
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 Gaseous CO2 comes back to CO2 tank. After a full round, the new extraction begins with 

flowing CO2. 

Counter current extraction: 

This is a nonstop procedure in which the plant material moves against the dissolvable. It is 

reasonable system for generation of a lot of concentrates on a modern scale. A few sorts of 
extractors are accessible. In the screw extractor the plant material is transported by a screw 

through a tube and meets the dissolvable which is drawn the other way . 

LITERATURE REVIEW 

 2.1 INTRODUCTION OF MANGROVES : 

M angroves develop in better water or beach front saline by and large they are little or bushes. 
The term is additionally utilized for tropical seaside vegetation including such species. They 

happen worldwide in the tropics and sub-tropics, more often than not between scopes 25 ⁰S. As 

per the year 2000, the territory of mangroves was 53,200 square miles (137,800 km²), spreading 

over 118 nations and domains.  They adjust well to cruel beach front conditions and in low  

oxygen (anoxic) states of waterlogged and complex salt filtration framework to deal with wave 

activity  and salt water submersion. 

The term is utilized as a part of three detects: 

 By and large to allude to the entire plant and natural surrounding collection or mangal, 
for which the terms mangroves woods, mangroves bog and mangrove backwoods biome 

are additionally  utilized. 

 To allude to all bushes and trees in the mangrove overwhelm. 

 To allud to the mangrove group of plants, the Combretaceae, or all the more particularly  

to mangrove trees of the variety Terminalia.  

2.2 PLANT PROFILE: 
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TERMINALIA CHEBULA 

Terminaliachebula is a moderate tree used in traditional medicine. It is belonging to the family 

Combretaceae. It is commonly known as black myrobalan , Ink tree, (or) Chebulicmyrobalan 
and also known as king of  medicine. It is extensively used in unani ,ayurveda ,  and homeopathy 

medicine.  

Terminaliachebula is a popular traditional medicine not only in India but also in other countries 
of Asia and Africa. This is used in traditional due to the wide spectrum of pharmacological 

activities associated with the biologically  active chemicals present in this plant. 

Taxonomy: 

Biological source: It is derived from the dried fruits of the TERMINALIA CHEBULA .Which 

belonging to the family Combtretaceae.  

Systematic classification : 

Kingdom          : Plante 

Clade                : Angiosperms 

Division           : Mangnoliophyta 
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Class                : Mangloliopsida 

Subclass          : Epigynae 

Order              : Myrtales 

Family             : Combretaceae 

Genus             : Terminalia 

Species           : Chebula 

Vernacular names of T. chebula :Karakkaya , haritaki (India),Aralu(Srilanka),Zhang-Qin-Ge ,  

Hezin (China),Harra, Harro in Tibet, Myrobalan    (Grmany and France) 

Common names: Buceraschebula(Retz.) Lyons; CombretumargyrophyllumK.Schum 

;Myrobalanuschebula( Retz.) Gaertn.Terminaliazeylanica Van Heurck&M ull . Arg.; 

TerminaliatommentellaKurz ;Terminalia reticulate Roth. 

2.3 DIS TRIBUTION: 

Terminaliachebula is found in throughout South East Asia .It is grown in all conditions. The 

T.chebula p lant is spread in all Asian countries. 

Countries:  

Asian: India, Srilanka , Thailand , Pakistan, M alasia, Indonessia, Vietnam, Nepal, Cambodia. 

West-Africa: Kenya, M adagascar, M aldives, Mauritius, M ozambique, Somalia, South Africa, 

Susan, Tanzania.  

3.1 THE AIM AND OBJECTIVE OF PRESENT WORK: 

AIM:  

To extract, isolate and characterize  the chemical constituents from the dried fruits of  

Terminaliachebula.  
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Objectives: 

The main objective of the study was  

 Phytochemical Investigation of the plant  

 To isolate chemical constituents by using column chromatographic techniques. 

 To characterize the various isolates using modern spectrometric methods. 

3.2 PLAN OF WORK: 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

                       Dried fruits of Terminaliachebula 

Extraction by Soxhlet apparatus for 18 hours with 
Chloroform:      Hexane 

Fractionation by column chromatography  

From the above fractions select the best quality  and quantity  
fraction 

By TLC analysis 

That best fraction again done the sub column 

Separation of pure compounds  

   Characterization of pure compounds by modern spectroscopic 
methods 
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4.0 MATERIALS AND METHODS 
4.1. COLLECTION AND AUTHENTIC ATION 

Fruits of Terminaliachebula(4 K g) was  collected from Srikakulam mangrove forest in the 

Andhra Pradesh (Latitude 15º 54' N and Longitude 80º 43' E) of India in March 2009 and was 

authenticated by Prof. SaluguBodayya pedal, Department of Botany, Andhra University , 

Visakhapatnam. A voucher specimen (# IIC-MG-111) has been deposited at the Herbarium of 

Natural Products Chemistry, I.I.C.T. 

 

After drying fruits of Terminaliachebula under shade, segregated, pulverized by a mechanical 

grinder and passed through a (40 mesh) sieve at “Indian Institute of chemical technology”, 

Tarnaka. 
 

4.2 EXTRACTION PROCES S: 

 

The coarsely powdered shade – fruits of Terminaliachebula (2.5K g) were successively extracted 

by Soxhlet with chloroform, acetone and methanol in a soxhlet apparatus for 36h. The resulting 

extract was then concentrated under vacuum to obtain a residue (1.5g,  8.5g) respectively. The 

hexane extract (6.5g) was subjected to vacuum liquid chromatography over a column of silica 
gel (230-400 mesh) and eluted with n-hexane / ethyl acetate combinations of increasing polarity . 

Hexane extract furnished one compound pmgsgsl. The structure of these compound were 

elucidated by using 1H NM R, 13C NMR, IR and M ass data. Separation and purification of the 
compounds were discussed in the schematic representation of the isolation procedure is given 

below. 

S oxhlet apparatus: 

It is a hot percolation extraction method. 
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It has three main sections: 

� A percolator (reflux and boiler) it circulates the solvent.  

� A thimble (commonly made of thick filter paper) which retains or hold the solid to be 

loved.  

� A siphon mechanism, which periodically  empties the thimble.  
 

Procedure 

 

 The powdered material (fruits) containing the compound to be separated was put inside 
the thimble with in the primary assembly of the Soxhlet extractor. Refining f lagon was  

loaded with required dissolvable and was set on warming mantle.  

 The Soxhlet extractor was set ontop of the cup and reflux condenser was put on of the 

extractor.  

 

 

 

 

 

 

4.1     S oxhlet apparatus 

Rotary Evaporator: 

The main components of a rotary evaporator are: 

 An engine unit that turns the vial containing the client's example or dissipation cup.  

 A vapour channel that is a vacuum-tight conductor for  the vapour being drawn off the 

example and is the hub for test revolution.  

 A vacuum framework, to limit the weight inside the evaporator framework.  

 A liquid shower which is warmed (by and large containing water) to warm the example. 
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4.2 Rotary Evaporator  

 A condenser into which coolant blends, for example, CH3)2CO and dry ice are set is 

furnished with either a "chilly  finger" or a loop passing coolant.  

 A condensate-a gathering carafe at the base of the condenser, to gather the refining 

dissolvable after it re-consolidates.  

 A mechanized or mechanical to rapidly lift the vanishing from the warming shower. 

5.0 RES ULTS  AND DISCUSSION 

5.1 The phytochemical screening was done by Terminalachebula extracts with chloroform 

solvent. Chloroform was done by colour test. The results were presented as below. 
Table 5.1 Phytochemical present in the Chloroform extract of Terminaliachebula fruits 

 

Phytochemical screening                      Chloroform extract  

Alkaloids                                                        + 

Tannins                                                           + 

Saponins                                                         + 

Steroids                                                           + 

Triterpenoids                                                   + 

Glycosides                                                       + 

Flavonoids                                                       + 
Reducing Sugar                                               +  
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 S UMMARY AND CONCLUSION 

Isolation and Identification studies conducted on fruits of Terminaliachebulawere indicated in 

this thesis. 

Chapter I 

In this chapter emphasis has been laid on the role of medicinal potential source of therapeutic 

agents and the role played by natural products in drug discovery. 

Chapter II 

This chapter contains a brief introduction on mangroves. This chapter also contains review of 

literature like botanical information, plant description, and previously reported phytochemical 

work Terminaliachebulahas been incorporated. 

Chapter III 

This chapter describes the aim and objectives of the present work. It also contains brief 

explanation about the plant of the work. 

Chapter IV 

This chapter describes the collection, authentication and extraction procedure employed and also 

describes the chromatographic technique employed in isolation of molecules; from the 

Chloroform extract of Terminaliachebulafruits. 

Chapter V 

This chapter explains isolate the bioactive molecules from the mangrove plant 

Terminaliachebulafruits using gradient elution technique by column chromatography structural 

elucidation and characterization of molecules using spectral data (1H, 13C NMR M ass and IR) of 
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isolated compounds. The compounds that were isolated are S tigmasterol, Chebulinic acid, 

Gallic acid and Vanillin. 

 

BIBILOGRAPHY 

1. KarelD.Klika, AmmarSaleem, JariSinkkonen, MarjaKahkonen, JyrkiLoponen, Petri 
Tahtinen and KaleviPihlaja (2004).  

2. Han, Quanbin; Song, Jingzheng; Qiao, Chunfeg; Wong, Lina ;Xu, Hongxi (2006).  

3. World Health Organization [WHO]. In vitro screening of traditional medicines for anti-

HIV activity; memorandum from a WHO meeting. Bull World Health Organ 1989; 67:  

67:613. 

4. Khare CP. Indian medicinal plants – an illustrated dictionary. 1st Indian Reprint. New 

Delhi 2007:717-8.  
5. Bone K. Clinical applications of Ayurvedhic and Chinese herbs. Phytother press 

1996:137-41. 

6. Rathinamoorthy R, Thilagavathi G. Teminaliachebula –Review on pharmacological and 
biochemical studies. Int J Pharm Tech Res 2014;6(1):97-116. 

7. Govt. of India. The Ayurvedhic Pharmacopoeia of India. New Delhi: Government of 

India M inistry  of Health and Family welfare Department of Indian System of M edicine 

&Homoepathy 2001:47. 
8. Williamson I, Sterawart TM , White M A, York-Crowe E. An information-processing 

perspective on body image. In: Cash T.F. &Pruzinsky T. (EDS.) Body image: A 

handbook of theory, research, and clinical practice. New York. Guilford press 2002:47-
54. 

9. Juang LJ, Sheu SJ, Lin TC. Dermination of hydrolysable tannins in the fruit of 

Terminaliachebula by high-performance liquid chromatography and capillary 
electrophoresis. J Sep Sci 2004;  27(9):718-24 

Doi:http://dx.doi.org/10.1002/jssc.200401741.  



  International Journal of Research 
 Available at https://edupediapublications.org/journa ls 

p-ISSN: 2348-6848 
e-ISSN: 2348-795X 
Volume  06 Issue 11  

October 2019  
  

Available online: http://edupediapubli ca tions .org/journals/index.php/IJR/  P a g e  | 184  
 
 

10. Jayaramkumar K. Effect of geographical variation on content of tannic acid, gallic acid, 

chebulinic acid and  ethylgallate in Terminaliachebulafruits. Nat Prod 2006;2 (3-4); 170-

5. 

11. Kumar A, Lakshman K, Jayaveera K, Sathish K, Tripathi SM. Estimation of rutin and 

quercetinTerminaliachebula by HPLC. Int J AesthAntiang M ed 2009; 2(1):3. 
12. Thakur M, Rana RC, Thakur S. Physiochemical evalution of Terminaliachebula. J Non 

Timber Forest Prod 2008; 15:37-42. 

13. Rangsriwong P, Rangkalok N, SatayavivadJ,Goto M , Shotipruk A. Subcritical water 

extraction of poyphenolic compounds from Terminaliachebula Retz. Fruits. Sep Puri 

Tech 2009;66:51-6.  

14. M uhammad S, Khan BA, Akthar N, M ahamood T, Rasul A, Hussain I et al. The 

morphology, extations, chemical constituents and uses of Terminaliachebula:Areview. J 

M ed plants Res 2012;6(33):4772-4775. 

15. Yoganarasimhan SN. M edicinal plants of India. Bangalore 2000:541. 

16. M ammen D, Bapat S, Sane R. An investigation to variation in constituents in the fruits of 
Terminaliachebula Retz. At different maturity stages. Int J Pharm Bio Sci 2.12;3(1):416-

419. 

17. Baliah TN, Astalakshmi A. Phytochemical analysis and antibacterial activity of extracts 

from Terminaliachebula Retz. InterJCurr M icro and ApplSci 2014;3(3):992-999.  

18. Gupta Prakashchandra. Biological and pharmacological properties of 

TerminaliachebulaRetz. An overview: International journal IJPR |VOL07| ISSUE10| 

2017. 
19. Khan M .U.,Habibullah, Khalilullah, Jawed Akhtar, GamalosmanelHasan. 

Terminaliachebula: an ephemeral glace: International Journal of pharmacy and 

pharmaceutical sciences 2015;2(7):3.  

      20 .Suchalatha S., Devi C.S. Anti-oxidant activity  of ethanolic extract of Terminaliachebula 

fruit against isoproterenol induced oxidative stress in rats. Ind J BiochemBiophy 2005;42:246-9. 

21.Rathinamoorthy R. and Thilagavathi G. TerminaliaChebula: Review on Pharmacological  

and Biochemical Studies: International Journal of Pharm Tech Research 2014;6(1);4.  



  International Journal of Research 
 Available at https://edupediapublications.org/journa ls 

p-ISSN: 2348-6848 
e-ISSN: 2348-795X 
Volume  06 Issue 11  

October 2019  
  

Available online: http://edupediapubli ca tions .org/journals/index.php/IJR/  P a g e  | 185  
 
 

      22. Said M uhammad, Barkat Ali Khan, NaveedAkhtar, Tariq mahmood, AkhtarRsul, 

IrshadHussain, Haroon Khan and Amir Badshah. The morphology, extractions, chemical 

constituents and uses of Terminaliachebula: A review: journal of medicinal plants Research 

2012;6(33):4.  

      23. Malekzadeh F.,Ehsanifar H.,Shahamat M., Levin M ., Colwell R.R Anti-bacterial activity  

of black myrobalan (Terminaliachebula Retz) against Helicobacter pylori. Journal of Anti-

microbial Agents 2001;18:85-88. 

      24. Kannan P., Ramadevi S.R., Hopper W. Antibacterial activity  of Terminaliacebulafruit 

extract. African Journal of Microbial Res 2009;3(4):4.  

      25. ShideS.L.,M ore S.M .,Junne S.B., Wadje S.S. The antifungal activity  of five 

Terminaliaspecies checked by paper disk method.International Journal of Pharma Res and 

Develop 2011;3(2):5.  

     26.Sohni Y.R., Bhatt R.M . Activity  of crude extract formulation in experimental hepatic 

amoebiasis and in immune-modulation studies. Journal of Ethnopharmacol1996;54(2-3):5.  

     27.Upadhyay A., Singh D.K. Molluscicidal activity of Sapindusmukorossi and 

Terminaliachebula against the fresh water snail Lymnaeaacuminate.Chemosphere. 20;83(4):5.  

     28.Kamaraj C., Rahuman A.A Efficacy of anthelmintic properties of medicinal plant extracts 

against Haemonchuscontortus. Res Vet Sci. 2011;91(3):5.  

     29.Lin L.T.,ChenT.Y.,Chung C,Y.,Noyce R.S.,T.B.Grindley, M cCormick C.,Lin T.C., Wang 

G.H., Lin C.C.,  Richardson  C.D.  Hydrolyzable tannins (chebulagic acid and punicalagin) target 

viral glycoprotein-glycosaminoglycan interactions to www.ssjournals.com 

    30.Nair  V.,  Singh  S., Gupta Y.K.  Anti-arthritic and disease modifying activity  of 

TerminaliachebulaRetz. 

31. Kannan P, Ramadevi SR, Waheeta Hopper. Antibacterial activity of Terminaliachebulafruit 

extract.Afr J M icrobial Res 2009;3: 180-4.  



  International Journal of Research 
 Available at https://edupediapublications.org/journa ls 

p-ISSN: 2348-6848 
e-ISSN: 2348-795X 
Volume  06 Issue 11  

October 2019  
  

Available online: http://edupediapubli ca tions .org/journals/index.php/IJR/  P a g e  | 186  
 
 

32. Vaibhav A, Wahi AK. Immunomodulatory activity of alcohol extracts of  Terminaliachebula 

Retz combretaceae. Trop J Pharm Res 2011;10:567-75. 

33. Bag A, Bhattachryya SK, Chattopadhyay RR, Rashid RA. The development of 

Terminaliachebula Retz.(Combrataceae) in clinical research. Asian Pac J Trop Biomed 2013;3: 

244-52. 

34. Aneja KR, Joshi R. Evaluation of antimicrobial properties of fruit extracts of 

Terminaliachebula against dental caries pathogens. Jundishapur J M icrobial 2009; 2:105-11.  

35. Suchalatha S, Srinivasan P, Devi CS. Effect of Terminaliachebula on mitochondrial 

alternations in experimental myocardial injury. ChemBiol Interact 2007;169: 145-53.   

36. Raju D, Ilango K, Cchitra V, Ashish K. Evaluation Anti-ulcer activity  of methonolic extract 

of Terminaliachebula in experimental rats. J pharm SciRes  2009;1:101-7.  

37. Naik GH, Priyadharsini KI, Bhagirathi RG.Banavalikar. In vitro antioxidant studies and free 
radical reactions of triphala, an ayurvedhic formulation and its constituents.Phytother Res 

2009;19:582-6.  

38. Saleem A, Husheeem M , Harkonen P, Pihlaja K. Inhibition of cancer cell growth by crude 
extract and the phenolics of Terminaliachebularetz fruit. J Ethnopharmacol 2002;81: 327-36.  

39.Sabu MC, Kuttan R. Anti-diabetic activity  of medicinal plants and its relationship with their 

antioxidant property. J Ethnopharmacol 2002;81:155-60.  

40. Zinjarde SS, Bhargava SK, Kumar AR. Potent alpha-amylase inhibitory activity of Indian 

Ayurvedhic medical plants. BMC Complement Altern M ed 2011;11:5. 


