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Abstract- The therapeutic value of earthworms is due to 

presence of zoo-constituents. Earthworms are also 

pharmacologically important source of bioactive 

molecules such as enzymes, protein, peptides, and 

various other bioactive compounds which exhibit wide 

range of biological activities are used in the treatment of 

various diseases especially in Eastern countries. 

Therefore, the present study was carried out to know the 

presence of various bioactive compounds in four 

different solvent extracts of the epigeic earthworm, 

Eisenia fetida. The results of present study revealed that 

there is a presence of various bioactive compounds like 

alkaloids, terpenoids, saponin, phlobatannin, lignin and 

coumarin in different solvent extracts of Eisenia fetida 

earthworm. These bioactive compounds screened in 

different solvents may be responsible for various 

biological activities that can be used as pharmaceutically 

valuable medicines to treat wide range of diseases 

economically with no side effects. 
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I. INTRODUCTION 

 

In ancient times, diseases were treated and rectified by 

using naturally available products. Most of these 

natural products/compounds were obtained either 

from plants or animals. Our prehistoric ancestors 

lacked the knowledge of these medicinally important 

components. With the recent development and 

revolution in Science and Technology, medicinally 

important bioactive components were identified, 

isolated and characterized to treat various diseases.  

Food provides our body with essential nutrients like 

macro, micro nutrients and non-nutrients like phyto-

chemicals and zoo-chemicals both of which are vital 

to health. Phyto-chemicals are the natural bioactive 

substances usually obtained from plants, which exhibit 

different biological activities. Plants are the source of 

various drugs used to treat different diseases as they 

are rich in phyto-chemicals [1]. Phyto-chemicals are 

classified as primary metabolites, which include 

proteins, carbohydrates, amino acids, Lipids, nucleic 

acids etc, and secondary metabolites includes, other 

chemicals produced by the cells through their 

metabolic pathways derived from primary metabolites 

[2,3]. Based on the biosynthetic pathway, secondary 

metabolites are further divided into three major groups 

like nitrogen containing compounds, phenolic 

compounds and terpenes [4,5]. Similarly, zoo-

chemicals are also the bioactive substances obtained 

from animals, which are responsible for different 

biological activities. Recently, zoo-therapy is also 

gaining much more importance in pharmacological 

studies as much research is going on with respect to 

usage of zoo-chemicals.  

Phyto-chemical screening assay is the preliminary and 

basic technique used to identify the presence or 

absence of different phyto-chemical compounds in the 

plant sample, meanwhile for animal sample, it is 

termed as “Zoo-chemical compounds”. Different types 

of zoo-chemical compounds are present like alkaloids, 

phenols, flavonoids, steroids, saponin, tannin, 

anthroquinones, phlobatanin, phytosterol, lignin, 

carotenoids, quinines, coumarins, etc. These bioactive 

compounds are functionally protective in nature, 

which safeguards themselves from bugs, germs, 

microbes, fungi and other threats [6]. Earthworms are 

extensively used in Indian and Chinese medicine 

because of rich diversity of earthworms. There is a 

history of medicinal use of earthworm in China since 

almost 4000 years [7] like Folklore medicines claims 

the successful use of earthworms in the treatment of 
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various diseases such as cancer, cold, ulcers, fever, 

inflammation, diarrhea, toothache, dysentery etc. [7].  

Wide range of literature is available on the phyto-

chemicals, which are extensively used to study the 

medicinal importance in almost all the plants, but there 

is little literature available on the preliminary zoo-

chemical analysis of the earthworms. Hence, it is 

necessary to know and understand the basic zoo-

chemical composition of biologically active 

compounds present in the individual earthworm 

species. Therefore, the present study was undertaken 

to study the preliminary screening/ analysis of various 

zoo-chemicals present in the epigeic earthworm, 

Eisenia fetida. 

 

II. MATERIALS AND METHODS 

 

Preparations of earthworm sample: The epigeic 

earthworm, Eisenia fetida cultured in pure cattle 

manure were obtained from vermitechnology 

laboratory maintained at Dept. of Zoology, Karnatak 

University, Dharwad. The complete worm biomass 

was powdered as per procedure prescribed by Shradha 

[8] with slight modifications was used as earthworm 

sample. 

Preparation of solvent extract: Earthworm sample was 

mixed with four different solvent extracts 

(Chloroform, Methanol, Ethyl acetate and Distilled 

water) separately and kept in dark condition for 24 

hours. All these four samples were used for analysis of 

the bioactive compounds. 

Qualitative analysis: All four solvent extracts were 

subjected to preliminary screening (qualitative 

analysis) of various zoo-chemical compounds such as 

Alkaloids, Phenolic compounds, Flavonoids, 

Terpenoids, Steroids, Saponin, Tannin, Antroquinone, 

Phlobatannin, Phytosterol, Lignin, Anthrocyanin and 

Coumarin as per procedure reported by Junaid [9]. 

 

III. RESULTS AND DISCUSSION 

 

The results of the present study revealed that different 

zoo-chemicals were screened in four solvent extracts 

of the epigeic earthworm, Eisenia fetida, and the same 

is represented in the Table 1. The chloroform extract 

showed positive results for three bioactive compounds 

such as alkaloids, terpenoids and phlobatannins, the 

methanol extract gives positive results for the presence 

of lignin and coumarin, whereas the presence of 

alkaloids, saponin and lignin compounds were 

obtained in Distilled water extract, but no zoo-

chemical compounds were detected in ethyl acetate 

solvent extract (Table 1). All these positively screened 

zoo-chemical compounds in the earthworm tissue 

possess wide range of biological activities, are very 

much similar to phyto-chemicals obtained from plants. 

Alkaloids are the nitrogen containing group, which are 

commonly found in both plants, animals and even in 

microorganisms. The chloroform, methanol and 

distilled water extract of earthworm, Eisenia fetida 

showed the positive results for various bioactive 

compounds like alkaloids, terpenoids, phlobatannins, 

lignin, coumarin and saponin. The alkaloids are used 

in defense against predators due to the general toxicity 

and deterrence capability [10]. Terpenoids are the 

natural products derived from isoprene units 

containing oxygen as functional group [11]. Terpenes 

protect animals, plants and microorganisms from 

biotic and abiotic stress [12], they also possess anti-

insect property, can be used as pesticides to kill insects 

and other pests without the use of chemical harmful 

sprays that may cause side effects [13]. Phlobatannin 

is a novel class of ring isomerized condensed tannins 

[14], these chemical compounds are known to exhibit 

analgesic, anti-inflammatory, wound healing [15] and 

anti- oxidant properties [16]. Lignin is a complex 

aromatic polymer compound usually found in plant 

cell wall [17, 18]. In animal nutrition, lignin is an anti-

nutritive component of forages as it cannot be readily 

fermented by rumen microbes [19]. Coumarin is 

colourless polyphenolic aromatic compound 

belonging to a group of crystalline oxygenated 

heterocyclic compound [20, 21]. Biologically 

coumarin has appetite suppressing activity as it has 

bitter taste [22]. Saponins are the steroids having bitter 

taste and foaming properties [23]. These compounds 

helps in reduction of blood cholesterol level by 

preventing its re-absorption capacity [24] (Prohp et al. 

2012) and exhibit various biological activities [25]. 

Apart from all above metioned functions, these bio-

chemical compounds extracted from animals are also 

known for various biological activities like anti-

inflammatory, anti-cancer, anti-diabetic, wound 

healing, anti-fungal, anti-bacterial activities. 

Literature revealed that earthworm tissue and their 

coelomic fluid exhibit various biological activities 

such as, anti-pyretic, detoxifying, anti-hypertensive, 

anti-spasmodic, diuretic, anti-asthmatic, anti-ulcer, 
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spermatocidal, anti-microbial, anti-oxidative, anti-

cancer, anti-allergic, anti-inflammatory activities [26-

28]. All these biological activities exhibited positively 

may be because of the presence of different zoo-

chemical compounds, which may be either primary or 

secondary metabolites in the earthworms.  

 

IV. SUMMARY AND CONCLUSION 

 

The results indicate that the four different solvent 

extracts of the epigeic earthworm, Eisenia fetida 

showed the presence of various zoo-chemical 

compounds. The chloroform extract showed positive 

results for alkaloids, terpenoids and phlobatannins. 

The methanol extract have the presence of lignin and 

coumarin, whereas distilled water solvent extract 

showed the presence of alkaloids, saponin and lignin, 

but no bioactive compounds were detected in ethyl 

acetate solvent extract. Therefore, chloroform and 

distilled water solvent extracts are better in screening 

and isolated of zoo-chemicals in the earthworms 

followed by the methanol extract. Hence, it is 

concluded that the presence of all these zoo-chemical 

compounds primarily screened in the epigeic 

earthworm, Eisenia fetida may be responsible for 

various biological activities that can be used as 

pharmacologically important and valuable medicine 

so as to treat wide range of diseases economically with 

minimum or no side effects. 
 

ACKNOWLEDGEMENT 

 

Authors extend heartfelt gratitude to all those, who 

helped directly or indirectly for carrying out this 

particular work. 

FUNDING 

 

The research did not receive any specific grant from 

funding agencies in the public, commercial or not-for-

profit sectors. 

 

Ethical approval: Not applicable. 
 

Conflict of interest: The authors declare that there is 

no conflict of interest. 

 

Research content: The research content of manuscript 

is original and has not been published elsewhere. 

 

REFERENCE 

 

[1] Ashish K.A., Medha D., Arachna B., Deepti Kamal 

K.J., Yilma H.G., Rakesh K.B., Azamal H. 

(2022). Ethnomedicinal use, phytochemistry, and other 

potential application of aquatic and semiaquatic 

medicinal plants. Evid Based Complement Alternat 

Med., eCAM, 2022, 4931556. 

https://doi.org/10.1155/2022/4931556.  

[2] Bone K., Mills S. (2013). Principles and practice 

of phytotherapy 2nd St. Louis, Mo, U.S.A. Churchill 

livingstone 2-principles of modernherbal medicine. 

Herbal Pharmacology, pp, 17-82.  

[3] Hussein R., El-Anssary A. (2019). Plants 

secondary metabolites: the key drivers of the 

pharmacological actions of medicinal plants. Herbal 

Medicine. pp.1-13. 

https://doi:10.5772/intechopen.76139.   

[4] Jamwal K., Battacharya S., Purin S. (2018). Plant 

growth regulator mediated consequences of secondary 

metabolites in medicinal plants. Journal of Applied 

research on Medicinal and Aromatic Plants. vol. 9. pp. 

26-38. https://doi:10.1016/j.jarmap.2017.12.003.   

[5] Jan R., Asaf S., Numan M., Kim K.M., Kim K.M. 

(2021). Plan secondary metabolic biosynthesis and 

trancriptional regulation in response to biotic and 

abiotic stress conditions. Agronomy. vol. 11, issue 5, 

pp. 968. https://doi:10.3390/agronomy11050968.   

[6] Mayuri I., Kavita P., Vijay, U. (2023). 

Phytochemicals and cancer. Recent frontiers of 

phytochemicals. Application in Food, Pharmacy, 

Cosmetics and Biotechnology. Chapter 17. pp- 

295.308. https://doi.org/10.1016/B978-0-443-19143-

5.00007-4.  

[7] Clive A.E., Norman Q.A., Rhonda, S. (2011). 

Vermiculture technology. CR Press.  Taylor and 

Francis groups. Boca Raton, London, New York.  

[8] Shradha C., Pratik M. (2017). Biochemical 

estimation of paste prepared from the earthworm, 

Pheretima posthuma in India. International Journal of 

Scientific Research and Development. vol. 5, issue 4, 

pp. 485-489. 

[9] Junaid R.S., Patil M.K. (2020). Qualitative tests for 

preliminary phytochemical screening: An overview. 

International Journal of Chemical Studies. vol. 8, issue 

2, pp. 603-608. https://doi: 

10.22271/chemi.2020.v8.i2i.8834.    

 [10] Abeer H.A., Mostafa A., Magdi A.E. 2019. 

Alkaloids role in plant defense response to growth and 

https://doi.org/10.1155/2022/4931556
https://doi:10.5772/intechopen.76139
https://doi:10.1016/j.jarmap.2017.12.003
https://doi:10.3390/agronomy11050968
https://doi.org/10.1016/B978-0-443-19143-5.00007-4
https://doi.org/10.1016/B978-0-443-19143-5.00007-4
https://doi.org/10.22271/chemi.2020.v8.i2i.8834


© April 2024| IJIRT | Volume 10 Issue 11 | ISSN: 2349-6002 

IJIRT 163148 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 708 

stress. Bioactive Molecules in Plant Defense. 

Springer, Cham-pp.145-158. 

https://doi.org/10.1007/978-3-030-27165-7_9.   

[11] Moss G.P., Smith P.A.S., Tanvernier D. (1995). 

Glossary of class names of organic compounds and 

reactive intermediates based on structure. Pure and 

Applied Chemistry. vol. 67. pp. 1307-1375. 

[12] Greshenzon J. (2007). The function of terpene 

natural production in the natural worlds: Nat. Chem. 

Biol.,  vol. 3, issue 7, pp. 408-414. 

[13] Franklin L.U., Gary D.C., David Y. (2001). 

Terpene based pesticide treatments for killing 

terrestrial arthropods including, amongst other, lice, 

lice eggs, mites and ants.  

[14] Sorescu A.A., Nuta, A., Ion R.M. (2017). 

Qualitative screening of phytochemicals found in 

aqeous extracts of Prunus domestica stone. In: 

Proceedings of International conference ‘Agriculture 

and food for XXI centuary’ (AGRIFOOD ’17); Sibiu, 

Romania. pp. 121-126.  

[15] Ayinde B.A., Omogbai E.K., Amaechina F.C. 

(2007). Pharmacognasy and hypotensive evaluation of 

Ficus exasperalvaht (Moraceae) leaf. Acta Pol. 

Pharm., vol. 64. pp. 543-546.  

[16] Okwu D.E., Okwu M.E. (2004). Chemical 

composition of Spondias mombin Linn. plants parts. J. 

Sust.Agric. Environ., vol. 6. pp. 140-147. 

[17] Sarkar P., Bosneaga E., Aues M. (2009). Plant cell 

walls their design principles. Journal of Experimental 

Botany. vol. 60, issue 13, pp. 3615-3635. 

[18] Bonawitz N.D., Chapple C. (2010). The genetics 

of lignin biosynthesis: connecting genotype to 

phenotype. In: Annual Review of Genetics. A 

Campbell, M. Lichten and G. Schupbach, (Eds), vol. 

44. pp. 337-363.  

[19] Michael F. (2013). Lignin: Characterization of a 

multifaced crop component. The Scientific Worls 

Journal. vol. 2013. pp. 1-25. 

https://doi.org/10.1155/2013/436517. 

[20] Bruneton J. (1999). Immunotoxicity of 

Epicutaneously applied anti-coagulant rodenticide 

warfarin. Intercept. Ltd.; Hampshire, U.K. pp.245-

263. 

[21] Bruneton J. (1999). Pharmacognosy, 

Phytochemistry, medicinal plants. 2nd Ed. Intercept 

Ltd.; Hampshire, U.K. pp.263-277. 

[22] Link K. P. (1959). The discovery of dicumarol 

and its sequels. Circulation. vol. 19, issue 1, pp. 97-

107. https://doi:10.1161/01.CIR.19.1.97.  

[23] Toryali A., Ezhilualavn S., Varun A., Sunderesan 

A., Manimaran, (2018). Qualitative phytochemical 

analysis of garlic (Allium sativum) and nilavembu 

(Andrographis paniculata). International Jounal of 

Chemical Studies. vol. 6, issue 3, pp. 1635-1638. 

[24] Prohp T.P., Onoagbe I.O. (2012). Acute toxicity 

and dose response studies of aqueous and ethanolic 

extracts of Triplochton scleroxylon K.schum 

(Steruliaceae). Intern. J. Appl. Biol. Pharm. Technol., 

vol. 3, issue 1, pp.400-409. 

[25] Osagie A.U., Eka O.U. (1998). Mineral elements 

in plant foods. In: Nutritional quality of Plant foods. 

Ambika press, Benin city, Edo state, Nigeria. vol. 8, 

issue 14, pp.43-86. 

[26] Cooper E.L., Hrzenjak T.M., Grdisa T. (2004). 

Alternative sources of fibrinolytic, anticoagulative, 

antimicrobial and anticancer molecules. Int. J. 

Immunopathol. Pharmacol., vol. 17. pp. 237–244. 

[27] Cooper E.L., Roch, P. (1984). Earthworm 

leukocyte interactions during early stages of graft 

rejection. J. Exp. Zool., vol. 232. pp. 67–72. 

[28] Hori M., Kondon K., Yoshida T., Konishi E., 

Minami, S. (1974). Studies of anti-pyretic components 

in the Japanese earthworm. Biochem. Pharmacol., vol. 

23. pp. 1582–1590. 

 

Table 1: Presence of various bioactive compounds in the epigeic earthworm, Eisenia fetida in four different solvent 

extracts.  

Sl. 

No. 

Bioactive compounds name Name of the test  Chloroform 

extract 

Methanol 

extract 

Ethyl acetate 

extract 

Distilled 

water extract 

1 Alkaloids Wagner’s test +  +  -  +  

2 Phenolic compounds Ferric chloride test -  -  -  -  

3 Flavonoids Shinoda’s test -  -  -  -  

4 Terpenoids - +  -  -  -  

5 Steroid - - -  -  -  

6 Saponin - - -  -  +  

7 Tannin Baraymer’s test - -  -  -  

8 Anthroquinone - - -  -  -  
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9 Phlobatannin HCl test + -  -  -  

10 Phytosterol Salkowski’s test -  -  -  -  

11 Lignin Labat test -  +  -  +  

12 Anthracyanin HCl test -  -  -  -  

13 Coumarin NaOH paper test -  +  -  -  

         ‘ +’ represents positive/present, ‘ –‘  represents negative/absent 


