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ABSTRACT

The present study aimed to evaluate the phenolic compounds and in vitro antioxidant properties of ethanolic extract and selected fraction of Mimosa
hamata whole plant. Phytochemical analysis of the extract of M. hamata indicated the presence of phenols and flavonoids in plant. The highest total
phenolic and flavonoid content was observed in the IG fraction of M. hamata (654.33 + 0.008 mg/g and 689.66 + 0.032 mg/g respectively) in
comparison to other fractions. The present investigation showed that ethanolic extract and fraction of M. hamata at various concentrations have good
antioxidant capacity. Therefore, the overall results of the present studies were indicated that these bioactive compounds have been of interest for
health benefits, the present analytical study proved a potential application to identify and quantify the phenolic compounds in plant extract and

fractions.
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INTRODUCTION

Presence of oxygen is the main source of life on earth which
gives us energy by oxidation of food i.e. essential for living.
During this progression highly reactive and harmful oxygen
species are also generated which can cause damage to living
organisms!. Free radicals cause oxidative damage to diverse
molecules, e.g. lipids, proteins and nucleic acids and thus are
concerned in the beginning phase of some degenerative
diseases®. Research has revealed that free radical mediated
oxidative stress is among the main causal factors in induction of
several chronic and degenerative diseases as well as
atherosclerosis, diabetes mellitus, ischemic heart disease,
ageing, cancer, immunosuppression, neurodegenerative diseases
and others?3#, An antioxidant may be defined as: any substance
which present in low concentrations compared to that of an
oxidisable substrate considerably delays or inhibits the oxidation
of molecules, by inhibiting the initiation or propagation of
oxidizing chain reactions®®. Medicinal plants are most
significant sources of biologically active antioxidants. Several
phytoconstituents that are antioxidants, have been isolated from
extracts of different parts of plants, such as roots, stems, leaves,
seeds, fruits and flower”®. Natural, stable, non-toxic and
multifunctional natural compounds from plants which are
pharmacologically valuable or with low or no side effects are
preferred for use in defensive medicine and also used in food
industry®1°. Therefore, this study was conducted to investigate
the comparative antioxidant activities of extract and fractionates
of plant Mimosa hamata whole plant parts (Leaves, stems, seeds
and flower) for finding new sources of natural antioxidants and
also evaluate the phenolic compounds. M. hamata commonly
known as Jinjani belongs to family Mimosaceae (Touch me not)
which is a much branched, armed shrub, commonly distributed
along the open sandy places, often gregarious and abundant
throughout the arid zone of Rajasthan, Punjab, Central and

South India. ', M. hamata is one of the indispensable
medicinal plants used in the traditional system of medicine for
the treatment of assorted diseases such as jaundice, diarrhea,
coagulant, fever, dysentery, blood-purifier, wounds, tonic in
urinary complaints, piles. Paste of leaves is applied to burn, over
glandular swelling and also used in dressing for sinus, sores and
piles’> 1 However, for the foreseeable future, long- term
tolerance studies are needed the isolation of natural bioactive
compounds from plants for human health. Pharmaceutical
industry further may also utilize and formulate actual content to
achieve one more step against these chronic diseases.

MATERIALS AND METHODS
Collection and identification of plant

M. hamata plant was collected from Sariska National Park,
Alwar during the month of September 2012. Further plant
material was identified and voucher specimens were submitted
in ‘Herbarium’ Department of Botany, University of Rajasthan,
Jaipur and registration number allotted to M. hamata were Reg.
No RUBL- 21155 respectively.

Preparation of extract and fractions

M. hamata whole plant powder (35 g) was filled in the thimble
and extracted successively with 95 % ethanol (ethanol: distilled
water; 95: 5) solvents in soxhlet extraction unit for 48 hours?’.
Fractionation of bioactive compounds from extract of M.
hamata using column chromatographic technique was carried
out with a glass column of internal diameter 2.0 cm and length
75 cm (Borosil). Solvent system ethyl acetate and di- ethyl ether
(2:1) were selected for isolation of phenolic compounds
according to the method of Meena and Patni, (2008) with slight
modification®8.
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Total Phenolic and flavonoids Determination

The amounts of total phenolic contents of whole parts (Leaves,
stems, seeds and flower) extract and fractions of M. hamata
were determined by the spectrophotometric method as described
earlier by Kim et al., (2003) with slight modification®.
Calorimetric method with aluminum chloride was also used for
flavonoids determination according to Katasani (2011)%. Total
phenolic and flavonoids content were determined from
extrapolation of the calibration curve, which was made by
preparing various concentrations of Gallic acid and quercetin
solution. The estimation of the phenolic and flavonoids
compounds was carried out in triplicate. The total phenolic
content was expressed as milligrams of Gallic acid equivalents
(GAE) per gram of dried sample and flavonoids content was
also expressed as milligrams of quercetin equivalents per gram
of dried sample.

In vitro antioxidant screening of M. hamata
DPPH radical scavenging activity

The scavenging activity of the plant extract and selected
fractions against DPPH (2,2-Diphenyl-1-picrylhydrazyl) was
done according to the Liyana — Pathiranan and Shahidi, (2005)
with slight modification?. One militer of 0.135 mM DPPH
prepared in methanol was mixed with 1.0 ml of various
concentrations (0.05- 0.25 mg / ml) of extract and fractions of
selected plant (M. hamata); ascorbic acid, Butylated
hydroxytoluene (BHT), quercetin. The reaction mixture was
vortexed thoroughly and left in the dark at room temperature for
30 min. The absorbance of the mixture was measured at 517 nm.
Data were processed using EXCEL and concentration that 50%
reduction in absorbance (ICso) was calculated.

Hydrogen peroxide scavenging activity

Scavenging activity of extract and its sub-fractions were
evaluated by hydrogen peroxide according to Jayaprakasha et
al., (2004)%2. A solution of H202 (20 mM) was prepared in
phosphate buffer saline (PBS at pH - 7.4). Various
concentrations of extracts and standard in methanol (1ml) were
added to 2 ml of H202 solution in PBS. Then finally the
absorbance was measured at 230 nm after 10 minutes. Ascorbic
acid and Butylated hydroxy toluene (BHT) was used as
standard. Control sample was prepared containing the same
volume without any extract and standard and the absorbance
was read at 230 nm using a spectrophotometer.

RESULTS AND DISCUSSION

In the present study, the ethanolic extract of M. hamata was
subjected to column chromatography using ethyl acetate and di
ethyl ether solvents in 1:1 ratios to yield several sub-fractions.
These fractions were coded as IA to IH (IA, 1B, IC, ID, IE, IF,
IG, IH). The result of total phenol and flavonoid content of
ethanolic extract and various fractions of M. hamata were
summarized in Table 1.1. The total phenolic and Flavonoids
content in the ethanolic extract of M. hamata was 288 mg GAE
/g and 256.33 + 0.12 mg QE/g of dry weight of extract

respectively. The highest total phenolic and flavonoid content
was observed in the IG fraction of M. hamata (654.33 + 0.008
and 689.66 + 0.03 mg/g respectively). In this study, among the
ethanolic extract and selected fraction (IG fraction) of M.
hamata (IG fraction) was exhibited potent antioxidant activity in
DPPH assays respectively (Figure 1.1). A higher DPPH radical-
scavenging activity is associated with a lower 1Cso value. The
value of percentage inhibition of IG fraction was found to be
highest as compare to ascorbic acid standard (93.52 + 0.12 %).
In the current study, ethanolic extract and IG fraction of M.
hamata also demonstrated the noteworthy H202 scavenging
ability that was 67.81 + 0.22 % and 88.43 £ 0.10 % at 100 pg/ml
concentrations respectively (Figure 1.3). The values of
percentage inhibition of IG fraction were found to be highest in
comparison to standard ascorbic acid (86.87 + 0.10 %)
correspondingly. With regard to ICso values of hydrogen
peroxide scavenging ability, 1G fraction of M. hamata (25.84
pg/ml of ICso value) had the highest radical scavenging ability
than standard ascorbic acid (28.60 pg/ml).

The results of present study were also in agreement with the
study of Zhang et al., (2011) and Azmi et al., (2011), who
reported that whole plant, stems, leaves, and seeds of Mimosa
pudica had highest amount of polyphenolics compounds?: 24,
Similar results also reported by de Queiroz Siqueira et al.,
(2012) who examined that Mimosa tenuiflora (Willd.) Poir.,
popularly known as jurema-preta, exhibited the highest tannin
content (12.58%)2%. The finding of the present study was also
matched with Singh et al., (2012) who reported that the total
phenolic content of different successive extracts (pet. ether,
chloroform, n-butanol and water) from leaves stem, root and
seeds of M. hamata were assessed in an effort to compare and
validate the amount of polyphenolics compounds of the
particular part of the plant and highest total phenolic content
was observed in n-butanol extract of roots of Mimosa hamata
was highest among the all tested extracts?. In DPPH radical
scavenging assay, antioxidants react with DPPH (deep violet
color) and convert it to yellow coloured o,a-diphenyl-p-picryl
hydrazine. The degree of discoloration indicates the radical-
scavenging potential of the antioxidant?’. Furthermore,
hydrogen peroxide is a weak oxidizing agent and it is not very
reactive, can cross biological membranes. Because of the
possible involvement of hydrogen peroxide in the generation of
hydroxyl radicals, this property places hydrogen peroxide in a
more prominent role to initiate cytotoxicity than its chemical
reactivity. Thus removing H202 is very important for the
protection of living systems®. The present finding were also
endorsed by earlier workers Lau et al., (2004) and David et al.,
(2007) who reported that the several species of Mimosa had
significant antioxidant property?®3°, Correspondingly, Genest et
al., (2008) also demonstrated that the n-hexane,
dichloromethane (DCM) and methanol (MeOH) extracts of
Mimosa pudica and Mimosa rubicaulis, two Bangladeshi
medicinal plants, were also had free radical scavenging
activity®'. The current results were also coincided with Das et
al., (2014) who reported that 1Cso values of the methanolic
extracts of M. pudica leaves were found to be 126.71 pg/ml in
DPPH scavenging assay®2.
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Table 1.1: Quantitative Estimation of Total Phenolic and Flavonoids Content of Crude Extract and Different Fractions of M. hamata

M. hamata Total phenolic content (mg/gm*) Total flavonoids content (mg/gm”)
Ethanolic extract 288 +0.012 256.33+0.12

IA Fraction 21.9+0.008 19.73 £0.032

IB Fraction 160.67 £ 0.014 210.66 +0.042

IC Fraction 224.66 +0.015 217.66 +0.044

ID Fraction 225.66 + 0.006 246.33 +£0.056

IE Fraction 588 + 0.008 574.66 + 0.075

IF Fraction 244.66 +0.014 236.66 +0.042

IG Fraction 654.33 +£0.008 689. 66 +0.032

IH Fraction 248.66 +0.014 245.5 + 0.056

“Values are means of three independent determinations + Standard Error Mean (SEM)
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Figure 1.1: Comparison of DPPH Radical Scavenging Activity of
Ethanolic Extract and IG Fraction of M. hamata (whole plant) with
Standard Drug

CONCLUSION

The present study concluded that the crude ethanolic extract and
its fraction obtained from the whole plant parts i.e. leaves,
stems, seeds and flower of Mimosa hamata exhibit interesting
antioxidant capacity. The obtained results show that the ethyl
acetate and di ethyl ether fraction (IG) contained the highest
amount of phenolics compounds and exhibited great antioxidant
activities. It can also be concluded that Mimosa hamata extract
can be used as a good source of natural antioxidant as well as in
pharmaceutical applications.

ACKNOWLEDGEMENTS

The authors are grateful to Department of Biotechnology and
Allied Sciences, Jayoti Vidyapeeth Women’s University, Jaipur
(Rajasthan), for providing the laboratory facilities used in this
study.

REFERENCES

1. Wang H, Cao G and Prior RL. Total antioxidant capacity of
fruits. Journal of Agricultural and Food Chemistry 1996; 44:
701 - 05.

2. Zheng W and Wang SY. Antioxidant activity and phenolic
compounds in selected herbs. . Journal of Agricultural and
Food Chemistry 2001; 49: 5165 -70.

3. Young IS and Wood JV. Antioxidants in health and disease.
Journal of Clinical Pathology 2001; 54: 176- 86.

4. Lee CH, Lee KY, Choe KH, Hong YC, Noh SI, Eom SY,
Ko YJ, Zhang YW, Yim DH, Kang JW, Kim H and Kim
YD. Effects o oxidative DNA damage and genetic
polymorphism of the glutathione peroxidase 1 (GPX1) and
8-oxoguanine glycosylase 1 (hOGG1) on lung cancer.
Journal of Preventive Medicine & Public Health 2006; 39:
130 - 34.

Figure 1.2: Comparison of H.0: Radical Scavenging Activity of
Ethanolic Extract and IG Fraction of M. hamata (whole plant) with
Standard Drug

5. Halliwell B and Gutteridge JM. The definition and
measurement of antioxidants in biological systems. Free
Radical Biology & Medicine 1995; 18: 125 - 26.

6. Khatun M, Eguchi S, Yamaguchi T, Takamura H and
Matoba T. Effect of thermal treatment on radical-scavenging
activity of some spices. Food Science and Technology Res
2006; 12: 178 - 85.

7. Pourmorad F, Hosseinimehr SJ and Shahabimajd N.
Antioxidant activity, phenol and flavonoid contents of some
selected Iranian medicinal plants. African Journal of
Biotechnology 2006; 5: 1142 - 45,

8. Basniwal PK, Suthar M, Rathore GS, Gupta R, Kumar V,
Pareek A and Jain D. In vitro antioxidant activity of hot
aqueous extract of Helicteres isora linn. Fruits. Natural
Product Radiance 2010; 8: 483 - 87.

9. Nurul SR and Asmah R. Evaluation of antioxidant
properties in fresh and pickled papaya. International Food
Research Journal 2012; 19: 1117- 24.

10. Nadkarni AK and Nadkarni KM. Indian Materia Medica.
vol. I and II, 3 ed. Popular Book Depot, Bombay, India
1954,

11. Hussain N, Modan MH, Shabbir SG and Zaidi SAH.
Antimicrobial principles in Mimosa hamata. Journal of
Natural Products 1979; 42: 525 - 27.

12. Barneby RC. Sensitivae Censitae: A Description of the
Genus Mimosa Linnaeus (Mimosaceae) in the New World.
New York Botanical Garden, Bronx, NY., USA 1992; 835.

13. Singh R and Jasrai YT. Mimosa hamata (Willd.), a plant
with antipathogenic properties. International Journal of
Medicinal and Aromatic Plants 2012; 2: 677- 82.

14. Jasuja ND, Saxena R, Chandra S, Bhargava S and Joshi SC.
Pharmacological evaluation of an ethnomedicinal and
endangered desert plant: Mimosa hamata. Journal of
Biological Sciences 2014; 14: 52-59.

15. Saxena R, Sharma R, Nandy BC and Jasuja ND. Qualitative
and quantitative estimation of bioactive compounds in

85



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Richa Saxena et al. Int. Res. ]. Pharm. 2017, 8 (6)

Mimosa hamata. International Journal of Pharmacy and
Pharmaceutical Sciences 2014; 6: 72-75.

Gupta R, Vairale MG, Deshmukh RR, Chaudhary PR and
Wate SR. Ethnomedicinal uses of some plants used by gond
tribe of bhandara district, Maharashtra. Indian Journal of
Traditional Knowledge 2014; 9: 713 - 17.

Samy RP and Gopalakrishnakone P. Therapeutic potential of
plants as antimicrobials for drug discovery. Evidence-Based
Complementary and Alternative Medicine 2010; 7: 283- 94.
Meena MC and Patni V. Isolation and identification of
flavonoids quercetin from Citrullus colocynthis (Linn.)
schrad. Asian Journal of Experimental Sciences 2008; 22:
137-42.

Kim DO, Jeong SW, Lee CY. Antioxidant capacity of
phenolic phytochemicals from various cultivars of plums.
Food Chemistry 2003; 81: 321 26.

Katasani D. Phytochemical screening, quantitative
estimation of total phenolic, flavanoids and antimicrobial
evaluation of Trachyspermum ammi. Journal of Atoms and
Molecules 2011; 1: 1-8.

Liyana-Pathiranan CM, Shahidi F. Antioxidant activity of
commercial soft and hard wheat (Triticum aestivum L) as
affected by gastric pH conditions. Journal of Agricultural
and Food Chemistry 2005; 53: 2433 40.

Jayaprakasha GK, Jaganmohan Rao L, Sakariah KK.
Antioxidant activities of flavidin in different in vitro model

systems. Bioorganic & Medicinal Chemistry 2004;
12:5141- 46.
Zhang J, Yuan Ke, Zhou W, Zhou J and Yang P. Studies on

the active components and antioxidant activities of the
extracts of Mimosa pudica Linn. from southern China.
Pharmacognosy Magazine 2011; 7: 35-39.

Azmi L, Singh MK and Akhtar AK. Pharmacological and
biological overview on Mimosa pudica Linn. International
Journal of Pharmacy and Life Sciences 2011; 2: 1226 - 34.
de Queiroz Siqueira CF, Vasconcelos Cabral DL, da Silva
Peixoto Sobrinho TJ, Cavalcanti de Amorim EL, de Melo
JG, de Sousa Aradjo TA and de Albuquerque UP. Levels of
tannins and flavonoids in medicinal plants: Evaluating

26.

27.

28.

29.

30.

31.

32.

bioprospecting strategies. Evidence-Based Complementary
and Alternative Medicine 2012; 2012: 1-7.

Singh R, Jain SC and Jasrai YT. Antioxidant activity and
total phenolic content of various extracts from Mimosa
hamata willd., Mimosaceae. International Journal of
Phytomedicine 2012; 4: 314 - 18.

Kumar G, Loganathan K, Kokati V and Rao B.
Phytochemical composition and in vitro antioxidant activity
of aqueous extract of Aerva lanata (L.) Juss. ex Schult. Stem
(Amaranthaceae). Asian Pacific Journal of Tropical
Medicine 2013; 6: 180 - 87.

Rajamanikandan S, Sindhu T, Durgapriya D, Sophia D,
Ragavendran P and Gopalakrishnan VK. Radical scavenging
and antioxidant activity of ethanolic extract of Mollugo
nudicaulis by in vitro assays. Indian Journal of
Pharmaceutical Education and Research 2011; 45: 310- 16.
Lau CS, Carrier DJ, Howard LR, Lay JO, Archambault JA,
Clausen EC. Extraction of antioxidant compounds from
energy crops. Applied Biochemistry and Biotechnology
2004; 113: 569 - 83.

David JP, Meira M, David JM, Brando HN, Branco A, Agra
MD, Barbosa MRV, de Queiroz LP, Giulietti AM. Radical
scavenging, antioxidant and cytotoxic activity of Brazilian
Caatinga plants. Fitoterapia 2007; 78: 215- 18.

Genest S, Kerr C, Shah A, Rahman MM, Saif-E-Naser
GMM, Nigam P, Nahar L and Sarker SD. Comparative
bioactivity studies on two Mimosa species. Boletin
Latinoamericano y del Caribe de Plantas Medicinales y
Aromaéticas 2008; 7: 38 - 43.

Das K, Yasin Md, Mahbub NU, Islam Md S, Mahbuba N.
Evaluation of antioxidant and cytotoxic activity of
methanolic extract of Mimosa pudica leaves, The Journal of
Pharmaceutical Innovation 2014; 3: 32- 36.

Cite this article as:

Richa Saxena et al. The study of phenolic compounds and
antioxidant potential of crude extract and fractions of Mimosa
hamata. Int. Res. J. Pharm. 2017;8(6):83-86 http://dx.doi.org/
10.7897/2230-8407.086101

Source of support: Nil, Conflict of interest: None Declared

Disclaimer: IRJP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal. IRJP cannot accept any responsibility or liability for
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or
editorial board members.

86


http://dx.doi.org/

