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ABSTRACT

Pteridophytes plants are neglected groups of plant communities. Now there is a lot of scopes to study in this
plant group. E. diffusum plant is a popular plant of this group whose tribble and the local community was
used in bone fracture and fish feed in all over the country. Our main objective of this research was collecting
data for use in medicinal, economical, commercial importance and proposed to detailed study in further.
Material and methods adopted for this study were according to Ayurvedic pharmacopeia of India (API) and
standard procedure prescribed by various earlier researchers. The experimental findings of this study were
helpful in the development of monographs of this plant because no such type of previous work was done on
this plant.
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INTRODUCTION

Equisetum diffusum D. Don main stem is annual, horizontal, hollow, underground, monomorphic, dark
brown and branched shiny brown rhizome. These found along a road in thickets or semi-shaded places and
near the river in sandy soil, occurring from 450-3500 m. altitude (Mir S.A. et al., 2015; Page C.N. 1974;
Singh B. et al., 2012). It belonged to Equisetaceae family and it is widely distributed in Sehore, Satpura
Hills Hoshangabad, Amarkantak Anuppur, Tamia Chhindwara, Jammu and Kashmir, Himalayan
Mountains from Shimla to Tibet, Sikkim, Assam, Meghalaya and South India along with also found in
other countries namely Bhutan, Myanmar, Nepal, Pakistan, Japan and Vietnam (Shakoor et al., 2015; Singh
& Upadhyay, 2014; Bawistale, 2010; Singh et al., 2012; Singh & Sinku 2015). It is commonly known as
'Horsetail' or 'Scouring rushes'. The horsetail name arises due to the stalk matched to a horse's tail, the name
Equisetum being from the Latin equus means "horse", and seta, means "bristle. The main chlorophyllous
stem of the plant is differentiated into nodes and internodes. In stem, fertile and sterile branches in the plant
are almost identical and each branch can produce cones (Bir 1978; Hauke 1974). The number of ridges is
equal to the number of leaves present on the node and each ridge is found in line with the leaf on the top
node. 6 ridges, 6 grooves and were found in the stem of E. diffusum plant.
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No past study was conducted on the whole plant (Wh. P.) of E. diffusum. So, the present study was
performed on the phytochemical study and physicochemical evaluation of the whole plant of E. diffusum D.
Don which were helpful in the development of monographs of this plant and identification and

authentication of this plant.

MATERIALS AND METHODS

2.1 Collection of plant and sample preparation

The whole plant of Equisetum diffusum was collected from the 'Khanda bad' forest range of Budani Tehsil
in the Sihor district of Madhya Pradesh, India. The sample was identified by Dr. Ravi Upadhyay, Head &
Professor of Botany, Department of Botany Govt. P.G. College Pipariya, Hoshangabad (M.P). The
collected sample was washed, dried in tray dryer at 350C and grinded with the help of electric grinder. The
powder was sieved (No. 43) and stored in airtight containers.

2.2 Organoleptic characteristics

An organoleptic character of powder of the whole plant of Equisetum diffusum such as colour, odour

and taste was recorded.

2.3 Physicochemical evaluation

The percentage yield of physicochemical values like loss on drying at 105°C, total ash, acid insoluble
ash, water soluble ash, alcohol soluble extractive, water soluble extractive and chloroform soluble
extractive values were carried out in triplicate as per the method described in the Ayurvedic
Pharmacopoeia India, APl (Anonymous, 1990 & 2008 and Tripathi, 2015).

2.4 Fluorescence study

To record the color properties of powder of the whole plant of Equisetum diffusum concerning various
chemical and reagents was observed in daylight and ultraviolet light at 366 nm (Chase and Pratt,
1949; Kokoski et al., 1958; Sujan et al., 2009; Parwaiz et al., 2011).

2.5 Phytochemical screening

Sample preparation: Take 10g of prepared powder and 200ml different solvents like water, methanol,
chloroform, acetone, hexane and petroleum ether were used for Soxhlet extraction for 72 hours at their
boiling points. The obtained extract was filtered through Whatman filter paper no. 1 separately. These
extracts were used for the screening of different phytoconstituents by using standard methods ( Agrawal
et al., 2017; Audu S.A. et al., 2007; Roopashree T.S. et al., 2008; Obasi N.L. et al.,, 2010,
Anonymous, 2010; Thimmaiah S.K. 1999).
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Fig-1 Sample preparation on the Soxhlet extraction method

RESULT AND DISCUSSION

3.1 Organoleptic characteristics
An organoleptic character of powder of the whole plant of E. diffusum was like as dark green in color, shriller in

odour and taste was tasteless.

a. Plants of E. diffusum, b. Dry Wh. P. of E. diffusum & c. Powder of Wh. P. of E. diffusum

Fig-2: External morphology of E. diffusum (a,b,c)

3.2 Physicochemical analysis
Physicochemical parameters were used to check the identity, purity and strength of the plant material

The percentage yields (w/w) of different physicochemical parameters were carried out in triplicate.
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Table-1: The percentage yield (w/w) of various physicochemical analysis parameters

S. Name of parameters E. diffusum (Wh. P.); %w/w (n
No. =3+ SD)

1. Loss on drying (LOD) 2.77633333 + 1.63097933
2. Water soluble extractive (WSE) 57.3316667 + 1.08777678
3. Methanol soluble extractive (MSE) 42.5983333 + 1.01907229
4. Chloroform soluble extractive (ChSE) 10.1716667 = 0.56476396
5. Acetone soluble extractive (ASE) 15.35 + 0.38603756

6. Hexane soluble extractive (HSE) 6.20333333 + 0.18583146
7. Petroleum ether soluble extractive (PESE) | 8.83666667 + 0.53926648
5. Total ash (TA) 19.7005533 * 0.03023572
6. Acid insoluble ash (AlA) 10.3206667 + 0.36135347
7. Water soluble ash (WSA) 15.316 + 0.6338598

The highest extractive value was found in water extract and lowest in hexane extract. The descending
order of extractive values was in the water (57.33 £ 1.63), methanol (42.60 £ 1.02), acetone (15.35 +
0.39), chloroform (10.17 £ 0.56), petroleum ether (8.84 £ 0.54) and hexane extract (6.20 + 0.19) were

recorded in percentage triplicate.

Physicochemical Analysis
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Fig.-3: Physicochemical analysis of wh. p. of E. diffusum

3.3 Determination of yield
This is an important study that is used to find out the number of phytoconstituents in various solvents.

Table-2: Yield in different extracts of wh. p. of E. diffusum

S. No. | Extract Yields (in gm.)
1 Water 2.29326
2 Methanol 1.70393
3 Acetone 0.614
4 Chloroform | 0.40686
5 Hexane 0.24813
6 Pet. ether 0.35346
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2.29326 gm maximum yield was found in water extract and 0.24813gm minimum yield was found in
hexane extract because the phytoconstituents come out on the base of polarity. Water is a more polar

solvent in comparison to other solvents.

Yield (gm) in plant sample

e

1.5 -

0.5 -

Yield in (gm)

Water Methanol  Acetone Chloroform Hexane Pet.ether

Solvents — >

Fig.-4: Yield in wh. p. of E. diffusum

3.4 Fluorescence study

Fluorescence studies of E. diffusum stem were carried out in daylight and UV light at 366 nm which
represent the chemical nature of plant material with specific chemicals and reagents. It is a qualitative
test used to know the different properties of powder drugs in a specific condition.

Table-4: Fluorescence studies of Wh. P. of E. diffusum

Powder + Reagents E. diffusum

Observation in day light |Observation at 366 nm
Powder such as Green colour Light green colour
Powder + 1IN HCI Greenish brown colour Green colour
Powder + Conc. H2SO4 Black colour Brick-red colour
Powder + lodine solution Green colour Green colour
Powder + 50% KOH Dark green colour Brick-red colour
Powder + IN NaOH in methanol Dark green colour Turmeric colour
Powder + Conc. HNO3 Dark brown colour Greenish yellow colour
Powder + 1IN NaOH in water Dark green colour Greenish brown colour
Powder + 50% HNO3 Brown colour Black colour
Powder + 50% H>SO4 Dark green colour Greenish yellow colour
Powder + Distilled water Dark green colour Greenish yellow colour

3.5. Preliminary phytochemical screening
Phytochemical screening was performed for the identification of phyto-constituents which present in
the plant extracts. It is carried out in six different extracts namely water, methanol, chloroform, acetone,

hexane and petroleum ether of the whole plant of E. diffusum.
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Table-3: Preliminary phytochemical screening of different extracts of Wh. P. of E. diffusum

Name of Water Methanolic | Acetone | Chloroform | Petroleum Hexane
phytoconstituents extract extract extract | extract ether extract | extract
Alkaloids test
e Mayer’s test Present Present Absent | Absent Absent Present
e Wagner’s test Present Present Absent | Absent Absent Present
Carbohydrate test
e Anthrone’s test | Absent Absent Absent | Present Absent Absent
e Fehling’s test Absent Absent Absent | Present Absent Absent
Proteins test
e Bieuret’s test Present Present Absent | Present Absent Present
e Xanthoproteic Present Present Absent | Present Absent Present
test
Resins test Present Present Present | Present Absent Present
Saponin test
e Foam test Present Absent Absent | Absent Absent Absent
Starch test Absent Absent Absent | Absent Absent Absent
Flavonoid test
e Shinoda’s test Present Present Absent | Present Absent Present
e Alkaline Present Present Absent Present Absent Present
reagent test
Phenolic compound Absent Present Present | Absent Absent Absent
Steroid test
e Salkowski’s test | Present Present Absent | Absent Absent Present
Glycoside test
e Borntrager’s test | Absent Present Present | Present Absent Absent
e Killer kiliani Absent Present Present | Present Absent Absent
test
Tannins test
e Lead acetate Present Present Present | Present Absent Absent
test
e Ferric chloride @ Present Present Present | Present Absent Absent
test
Quinones test Present Absent Absent | Absent Absent Absent

The maximum number of phyto-constituents was present in both water & methanolic solvent and
the minimum number of phyto-constituents was present in petroleum either solvent.

CONCLUSION

Phytochemical study and physicochemical evaluation of the whole plant of E. diffusum D. Don were
carried out and their experimental findings determine the good quality, purity, strength, identity and
authenticity of plant materials along with also showed the presence of phytoconstituents for medicinal
and other commercial purposes. Present literature and documents are indicated very few studies have
been done in this plant so far, the data available from this research in the future will help in the detailed

study of this plant.

JETIR2004090 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 632


https://www.doi.org/10.5281/zenodo.3819016
http://www.jetir.org/

©2019 JETIR June 2019, Volume 6, Issue6 www jetir.org (ISSN-2349-5162)
https://www.doi.org/10.5281/zenodo.3819016

ACKNOWLEDGEMENTS

The authors are grate thankful to Dr. Manoj Kumar Tripathi, Head, Department of Ayurveda Sadan
(Research Laboratory), Arogyadham, Deendayal Research Institute (DRI), Chitrakoot, Satna (M.P.) India

for providing necessary facilities to conduct this research work.

REFERENCES
1. Agrawal J.S., Upadhayay R., Sanghi S., Soni P. Investigation Of Phyto-Constituents & Tlc Of

Chloroxylon Swietenia Dc. Leaves. Asian Journal of Pharmaceutical Education and Research.
2017:6(3): 70-76

2. Anonymous . The Ayurvedic Pharmacopoeia of India, Government of India, Ministry of Health and
Family Welfare, Department of Indian system of Medicine & Homoeopathy, New Delhi. 1990

3. Anonymous. Laboratory guide for the analysis of ayurvedic and siddha formulations, (Central
council for research in ayurveda and siddha, department of AYUSH, Ministry of health and family

welfare, government of India, New Delhi). 2010; 83-87.

4. Anonymous. Quality control manual for Ayurvedic, Siddha and Unani Medicines, Government of
India, Department of AYUSH, Ministry of Health and Family Welfare, PLIM, Ghaziabad. 2008; 1-
99.

5. Audu S.A., Mohammed I. and Kaita H.A.. Phytochemical screening of the leaves of

Lophira lanceolata (Ochanaceae). Life Science Journal. 2007 4(4): 75-79.

6. Bawistale O.. Pteridophytes Of District Chhindwara, Madhya Pradesh India. International Journal
Of Plant Sciences.2010; 5 (2) : 639-641.

7. Chase C.R. and Pratt R.J.. “Fluorescence of powdered vegetable drugs with particular reference to

development of a system of identification”. J American Pharma association. 1949;38:324-331.

8. Ganapathy, Sujan PS, Ramachanra, Y.L., Sudeep H.V., Bellamkondi, Achar P. K., Somashekhara
K.G. and Rai, S.P.. Pharmacognostic and Phytochemical evaluation of Holarrhena antidysentrica

Wall. The Asian and Australasian Journal of Plant Science and Biotechnology. 2009; 3(1): 47-50.

9. Kokoski, J; Kokoski, R. and Salma, F.J.. Fluorescence of powdered vegetable drugs under ultra

violet radiation. Journal of the American pharmaceutical association. 1958;47: 75-78.

JETIR2004090 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 633


https://www.doi.org/10.5281/zenodo.3819016
http://www.jetir.org/

©2019 JETIR June 2019, Volume 6, Issue6 www jetir.org (ISSN-2349-5162)
https://www.doi.org/10.5281/zenodo.3819016

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

L. B. Zhang and Turland N. J.,. Equisetaceae. 2013; 67—72.

Mir S. A., Mishra A. K., Shauket A.P ., Reshi Z. A., Sharma M.P.. Ferns and Fern Allies Of
District Shopian, Kashmir Valley, India. Biodiversitas. 2015;16 (1): 27-43.

Obasi N.L., Egbuonu A.C.C., Ukoha P.O. and Ejikeme P.M.. Comparative phytochemical and
antimicrobial screening of some solvent extracts of Samanea saman pods. African journal of pure
and applied chemistry. 2010; 4(9): 206-212.

Page C.N.. Equisetum Subgenus Equisetum In The Sino-Himalayan Region - A Preliminary
Taxonomic and Evolutionary Appraisal. The Fern Gaz. The Journal of the British pteridological
Society 1974;11(1): 25-47.

Parwaiz A., Ali M., Sharma M.P., Farooqi H., Showkat R. M., and Khan H. N.. Recent Research

in Science and Technology. 2011;3(1): 73-80.

Roopashree T.S., Dang R, Rani S.R.H. and Narendra C.. Antibacterial activity of anti- psoriatic
herbs: Cassia tora, Momordica charantia and Calendula officinalis. International Journal of

Applied Research in Natural Products. 2008; 1(3): 20-28.

Shakoor A. Mir, Anand K. Mishra, Shauket Ahmad Pala, Zafar A. Reshi and M.P. Sharma.
Ferns and fern allies of District Shopian, Kashmir Valley, India. Biodiversitas. 2015;16(1): 27-
43.

Singh A. And Sinku U.. Ethnomedicinal And Phytochemical Studies On Equisetum Diffusum

D. Don Of Ranchi District. International Journal for Exchange of Knowledge, 2015;2 (1) : 67-73.

Singh B., Singh V.N., Phukan S.J., Sinha B.K. & Borthakur S.K.. Contribution to the
pteridophytic flora of India: Nokrek Biosphere Reserve, Meghalaya. JoTT Communication.
2012;4(1):2277-2294.

Singh B.P. and Upadhyay R.. Medicinal Pteridophytes of Madhya Pradesh. Journal of
Medicinal Plants Studies. 2014; 2(4): 65-68.

Thimmaiah S.K.. Standard Methods of Biochemical Analysis. Kalyani publishers, 4863/2B,

Bharat Ram Road, 24, Daryaganj, New Delhi-110002. 1999; 472-480.

Tripathi, M., Sikarwar, R.L.S., Tiwari, A. and Dwivedi, N.. Pharmacognostical identification

JETIR2004090 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 634


https://www.doi.org/10.5281/zenodo.3819016
http://www.jetir.org/

©2019 JETIR June 2019, Volume 6, Issueb www.jetir.org (ISSN-2349-5162)
https://www.doi.org/10.5281/zenodo.3819016

of ingredients in Laghulai curna: An ayurvedic compound formulation. Indian J Tradit Knowle.

2015;14(4):531-536.
22. Bir S. S. (1978).The Anatomy of Equisetum diffusum Tubers. American fern journal, 68(2): 55-56.

23. Hauke R. L. (1974). The taxonomy of Equisetum: an overview. New Bot. 1: 89-95.

Authors Profile,

PRABHAT SONT, is a Ph. D. research Scholar in Botany
of M.G.C.G.V.V, Chitrakoot, Satna (M.P) India. His
interesting area of research in the field of Phytochemical,

Allelopathy and Anatomy.

Contact email id: prabhatbioscience@yahoo.com

JETIR2004090 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 635


https://www.doi.org/10.5281/zenodo.3819016
http://www.jetir.org/
mailto:prabhatbioscience@yahoo.com

