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20 Abstract

21 There are many medicinal plants that have various medicinal properties in their different
22 parts. The medicinal plants are major backbone of pharmaceutical industries. In this article we
23 compare the antioxidants properties from various plants parts (root, stem, leaf, flower and bark)
24  of the most important medicinal plant, Justicia adhatoda L. Various plant parts showed the good
25  amount of antioxidant properties. These results enhance the medicinal properties of this plant due
26  to the presence of good amount of antioxidants; among all the plant parts leaves and flowers
27  showed maximum natural antioxidants, hence the study could be saying that this plant has good

28  efficacy of antioxidants.

29  Keywords: Antioxidants, Medicinal plant, Justicia adhatoda L.

30 Introduction

31 Plants utilization as medicine is a very common in tribal areas where, people use different
32 types of plants for their alternative medicine. As cost of these medicinal plants are much cheaper
33  than that of those artificial medicines and there is no side effects in using these medicinal plants.
34  Human are using plant as a medicine not only for their own treatment for various ailments but
35 also use for domestic animals too. Active compound that produced during the secondary
36  metabolism are usually responsible for the medicinal properties of the medicinal plants that are
37 used throughout the world for various purposes, including treatment of various infectious
38  diseases (Singh, 2015). There are about 2000 ethnic groups in the world, and almost every group
39  has own unique traditional medicinal knowledge and experience (Liu et al., 2000). The plants
40  having strong antioxidant properties that prevent from oxidative stress. Nose (2000) defined the

41  antioxidants as ‘any substance, when present at low concentrations compared with that of an
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42  oxidisable substrate that significantly delays or prevents oxidation of the substrate’. Antioxidants
43 are essential substance which has power over the capacity to defend the body from reparation
44  caused by complimentary fundamental induced oxidative stress (Masuda et al., 2003; Kanta and
45  Sharma, 2018). Free radicals are continuously produced in the human body, as they are essential
46  for energy supply, detoxification, chemical signaling and immune function. Antioxidant
47  compounds from plants, particularly polyphenols, can inhibits the propagation of free radical
48  reactions and protect the human body from different diseases (Perron and Brumaghim, 2009;
49  Lizcano et al., 2010). Increased level of free radical cause oxidative damage to biological
50 macromolecules and disrupt the balance of cellular oxidation-reduction (Dowling and Simmons,
51  2009). The free radicals act as a toxic for cellular system, and it increases the chance of
52  susceptible to disease causing pathogen (Sharma and Sharma, 2017a, b). Antioxidants such as
53  phenolic compounds, can inhibits the propagation of free radical reactions and protect the living
54  being from different diseases (Perron and Brumaghim, 2009; Lizcano et al., 2010). Major
55  sources of natural antioxidant are fruits (Arshiya, 2013), vegetables (Parashar et al., 2014), grains
56  (Karrar, 2014), green (Thasleema, 2013) and black tea (Perron and Brumaghim, 2009), coffee
57  (Nardini et al., 2002) and herbs and spices (Alok et al., 2014). The study done on medicinal
58  plants strongly supports the idea that plant constituents with antioxidant activity are capable of
59  exerting protective effects against oxidative stress in biological systems (Kanta et al. 2018). In
60  this study, Justicia adhatoda L. selected for screening of antioxidant that belongs to family
61 acanthaceae and widely spread throughout the tropical region of south-east Asia, a common
62  small evergreen, sub-herbaceous bush plant. In India, it is distributed throughout the country
63  especially in the lower Himalaya up to 1300 meters above sea level. Botanically, leaves are

64  simple, opposite, ovate-lanceolate, acute and shiny; flowers white, capsule shape. In Ayurveda
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65 this plant is known as the ‘Vasaka’ that is well known medicinal plant used by the
66 tribal/indigenous people which is used in treatment of various ailments or disorders including;
67  leprosy, blood disorders, heart troubles, fever, vomiting, jaundice, tumours, leucoderma, mouth
68  troubles, cough, cold, whooping-cough, asthma, bronchitis, tuberculosis, sore eyes and
69  gonorrhea, antispasmodic, expectorant and blood-purifying qualities (Shrivastava et al., 2006;
70  Maurya and Singh, 2010; Bajpai et al., 2015). On the basis of its wide use of medicine our
71 experimental work focused on comparative antioxidant activities of various plant parts such as

72 flower, leaf, stem, bark and root.

73  Materials and Methods

74 Justicia adhatoda L. was selected on the basis of availability, seasonality, multiple
75  medicinal uses from the campus of BSI (Botanical Survey of India), Northern Regional Centre,
76  Kaulagarh Road Dehradun, Uttarakhand. Plant tissues from different plant parts (flowers, leaves,
77  bark, stem and roots) were homogenized in a chilled pestle and mortar. The homogenate was
78  centrifuged at 12000 g for 20 min at 4 °C. The resulting supernatant was used as crude enzyme
79  extract. Various antioxidants such as catalase (CAT) (Kato and Shimizu, 1987), peroxidase (PO)
80 (Kar and Mishra, 1975), polyphenol oxidase (PPO) (Soliva et al., 2001), malondialdehyde
81 (MDA) (Heath and Packer, 1968) and ascorbic acid (AA) (Thimmaiah, 1999) were examined by
82 using this enzyme extract. 2, 2’-Diphenyl picryl hydrazyl (DPPH) free radical scavenging
83  activity (Singh et al., 2005) and total phenolic contents (Singleton and Rossi, 1965) were
84  measured on the basis of standard curve with in various concentrations of DDPH methanolic
85  solution and gallic acid equivalent respectively. Whole experiment was done in laboratory conditions
86  with three replicates (n = 3) of each treatments statistical analysis of mean values + SE that were

87  subjected to one factorial analysis of variance (ANOVA).
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88  Results and Discussions

89 The antioxidants evaluated and comparatively analyzed from different plant parts of
90 Justicia adhatoda L. Catalase (CAT), Peroxidase (PO) and Polyphenol pxidase (PPO) that were
91  measure in unit mg? fresh weight (U mg? fresh wt.); Melondialdehyde (MDA) and Ascorbic
92  acid (AA) were measured in pg gt fresh wt. which have been presented in table 1. Maximum
93  CAT activity (91.56+4.15) recorded in leaves followed by flowers (45.23+3.11) while least in
94  roots (17.09+2.63); similar as CAT, maximum and minimum PO recorded in leaves (1.87+0.61)
95 and roots (0.32+0.44) respectively while bark showed second largest amount (1.03+0.51) of PO.
96 In the observation of PPO bark showed maximum (9.21+2.49) followed by flowers (7.76+1.44)
97 and roots (5.22+1.61) while leaves (1.04+0.87) showed least amount of PPO activity. In MDA
98 evaluation leaves have maximum activity (79.24+£3.21) while roots (48.56+2.18) showed
99  minimum; for AA measurements stem had maximum (2850+1.22) followed by roots
100  (2130+1.06) and bark (1970+1.37) along with least activity in flowers (230+1.56). The total
101  DPPH % free radical scavenging activity ranges from 86.84+2.40 to 93.85+2.51 [86.84+2.40
102 (stem) < 90.36+2.83 (leaves) < 90.64+1.44 (bark) < 93.23+2.15 (roots) < 93.85+2.51 (flowers)]
103 (fig. 1). Similarly, the total phenolic content (ug/mgGAE) range from 29.51+2.88 to 69.83+1.34
104  [29.51+2.88 (stem) < 50.32+2.93 (bark) < 59.22+1.47 (roots) < 62.57+2.01 (leaves) <

105  69.83£1.34 (flowers)] in various plant parts (fig. 2).

106 The plant showed strong antioxidant and reducing power ability. Antioxidant enzymes
107 are defensive against oxidative stresses that have been studied extensively in higher plants
108  (Polidoros and Scandalios, 1999). CAT, the first reported antioxidant enzyme is the most universal
109  oxidoreductase, which scavenges H202 to O and H2O that metabolize the peroxide (Qureshi et

110 al., 2007; Garg and Manchanda, 2009). PO is an oxidoreductase that is directly involved in the
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111 plant physiological functions such as hormone regulation, defence mechanisms, indolacetic
112 degradation and lignin biosynthesis (Serrano-Martinez et al., 2008). These properties of
113 antioxidant found in every parts of plant that make them medicinally important similar to this
114  current study in which each plant parts shows good efficacy of antioxidants (Yen and Duh, 1993;
115  Saran et al., 2019). The medicinal properties of plants generally due to the presence of secondary
116  metabolites as alkaloids, phenols, tannin etc. which are present in various plant parts (Palombo,
117  2006). Phenolic compounds have redox properties that can impart antioxidant properties to the
118  plants where they act as reducing agents, hydrogen donors, singlet oxygen quenchers and metal
119  chelators (Cook and Samman, 1996; Kumar et al.,, 2013). The phenolic compounds are
120  predominantly associated with antioxidant activities that scavenge free radicals which are
121 generally produced in human body, in this scenario various in vitro models have been widely
122 used to investigate antioxidants potential of plant materials (Porto et al., 2000; Rajurkar et al.,
123 2012; Pant et al., 2015). The plant extracts generally rich in antioxidants and other essential
124  phytoconstituents earlier presented in various antioxidant models (Farhan et al., 2012; Amari et
125 al.,, 2014). The DPPH interactions with antioxidants neutralize the free radicals where
126  antioxidants transfer electron or hydrogen atoms to DPPH (Archana et al., 2005). Many earlier
127  studies on the leaves (Rao et al., 2013; Saran et al., 2019; Bajpai et al., 2015) and flowers (Naqvi
128  etal., 2013) of Justicia adhatoda L. were determined that are similar to this study. Nutshell, on
129  the basis of current results each plant part could be medicinally important due to the presence of
130  antioxidant; among all the plant parts leaves and flowers showed maximum natural antioxidants,

131 hence the study could be saying that this plant has good efficacy of antioxidants.

132 Acknowledgement


https://doi.org/10.20944/preprints202109.0205.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 September 2021 d0i:10.20944/preprints202109.0205.v1

133 We are thankful to Honorable Chairmen, Director, Dean and Principle of Doon (PG)
134  college of Agriculture, Science and Technology, Dehradun, for providing all necessary facilities

135  to conduct the experiment.

136  References

137 Alok, S., Jain, S.K., Verma, A., Kumar, M., Mahor, A. and Sabharwal, M. (2014): Herbal

138  antioxidant in clinical practice: A review. Asian Pac. J. Trop. Biomed. 4(1): 78-84.

139  Amari, N.O., Bouzouina, M., Berkani, A. and Lotmani, B. (2014): Phytochemical screening and
140  antioxidant capacity of the aerial parts of Thymelaea hirsuta L. Asian Pac. J. Trop. Dis. 4: 104-

141 100.

142 Archana, B., Dasgupta, N. and De, B. (2005): In vitro study of antioxidant activity of Syzygium

143 cumini fruit. Food Chem. 90; 727—-733.

144  Arshiya, S. (2013): The antioxidant effect of certain fruits: - A review. J. Pharm. Sci. Res. 5(12):

145  265-268.

146  Bajpai, V.K., Agrawal, P., Bang, B.H. and Park, Y.H. (2015): Phytochemical analysis,
147  antioxidant and antilipid peroxidation effects of a medicinal plant, Adhatoda vasica. Front. Life

148 Sci. 8(3): 305-312.

149  Cook, N.C. and Samman, S. (1996): Flavonoids: Chemistry, metabolism, cardioprotective effects

150  and dietary sources. Nutr. Biochem. 7: 66-76.

151  Dowling, D.K. and Simmons. L.W. (2009): Reactive oxygen species as universal constraints in life-

152 history evolution. Proc. Biol. Sci. 276: 1737-1745.


https://doi.org/10.20944/preprints202109.0205.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 September 2021 d0i:10.20944/preprints202109.0205.v1

153  Farhan, H., Malli, F., Rammal, H., Hijazi, A., Bassal, A., Ajouz, N. and Badran, B. (2012):
154  Phytochemical screening and antioxidant activity of Lebanese Eryngium creticum L. Asian Pac.

155  J. Trop. Biomed. 2: 1217-1220.

156  Garg, N. and Manchanda, N. (2009): ROS generation in plants: boon or bane. Plant Biosys.

157  143: 8-96.

158  Heath, R.L. and Packer, L. (1968): Photoperoxidation in isolated chloroplasts. I. Kinetics and

159  stoichiometry of fatty acid peroxidation. Arch. Biochem. Biophys. 125: 180-198.

160 Kanta, C. and Sharma, I.P. (2018): Antioxidant Defense System in Medicinal Plants against
161  Abiotic Stress. In: Hussain M (eds) Research Trends in Medicinal Plant Sciences Vol. Il. AkiNik

162  Publications New Delhi, pp. 143-160.

163  Kanta, C., Devi, K.M. and Sharma, I.P. (2018): Biochemical and antioxidant screening of three

164  important medicinal plants from Dehradun, Uttarakhand. Int. J. Bot. Stu. 3(2): 103-107.

165 Kar, M. and Mishra, D. (1975): Catalase, peroxidase and polyphenol oxidase activities

166  during rice leaf senescence. Plant Physiol. 57: 315-319.

167  Karrar, E.IM.A. (2014): A review on: Antioxidant and its impact during the bread making

168  process. Int. J. Food Sci. Nutr. 3(6): 592-596.

169  Kato, M. and Shimizu, S. (1987). Chlorophyll degradation in senescening tobacco leaves:

170  Phenolic dependent peroxidase degradation. Can. J. Bot. 65: 729-735.

171 Kumar, A., Kumar, M., Dandapat, S. and Sinha, M.P. (2013): Antioxidant activity and

172 pharmocological screening of Tinospora cordifolia. The Bioscan. 8(2): 689-693.


https://doi.org/10.20944/preprints202109.0205.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 September 2021 d0i:10.20944/preprints202109.0205.v1

173 Liu, S., Manson, J.E., Lee, I.M,, Cole, S.R., Hennekens, C.H., Willett, W.C. and Buring, J.E.
174  (2000): Fruit and vegetable intake and risk of cardiovascular disease: the women’s health study.

175  Am. J. Clin. Nutr. 72: 922-928.

176  Lizcano, L.J., Bakkali, F., Ruiz-Larrea, M.B. and Ruiz-Sanz, J.I. (2010): Antioxidant activity
177  and polyphenol content of aqueous extracts from Colombian Amazonian plants with medicinal

178  use. Food Chem. 119(4): 1566-1570.

179  Masuda, T., Inaba, Y., Maekawa, T., Takeda, Y., Yamaguchi, H., Nakamoto, K., Kuninaga, H.,
180  Nishizato, S. and Nonaka, A. (2003): Simple detection method of powerful antiradical
181  compounds in the raw extract of plants and its application for the identification of antiradical

182  plant constituents. J. Agric. Food Chem. 51: 1831-1838.

183  Maurya, S. and Singh, D. 2010. Quantitative analysis of total phenolic content in Adhatoda

184  vasica Nees extracts. Int. J. Pharm. Tech. Res. 2: 2403—-2406.

185  Nagvi, S.A.R., Waseem, R., Mahmood, N., Hussain, Z., Khan, Z.A., Shahzad, S.A., Yar, M.,
186  Amin, R., Bukhari, S.A., Zahoor, A.F., Javed, S. and Hussain, A.l. (2013): Phenolic acid content,
187  antioxidant properties, and antibacterial potential of flowers and fruits from selected Pakistani

188 indigenous medicinal plants. Sci. Asia. 39: 340-345.

189  Nardini, M., Cirillo, E., Natella, F. and Scaccini, C. (2002): Absorption of phenolic acids in

190  humans after coffee consumption. J. Agric. Food Chem. 50(20): 5735-5741.

191  Nose, K. (2000): Role of reactive oxygen species in regulation of physiological functions. Biol.

192  Phama. Bulletin. 23: 897-903.


https://doi.org/10.20944/preprints202109.0205.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 September 2021 d0i:10.20944/preprints202109.0205.v1

10

193  Palombo, E.A. (2006): Phytochemicals from traditional medicinal plants used in the treatment of

194  diarrhoea: modes of action and effects on intestinal function. Phytother. Res. 20(9): 717-724.

195 Pant, M., Basu, S., Sindhu, R.K. and Rachana. (2015): Antioxidant and free radical scavenging
196  potential of ethanolic fraction of Adhatoda Vasica in A549 cell line. Asian J. Pharm. Clin. Res.

197 8(6): 244-249.

198  Parashar, S., Sharma, H. and Garg, M. (2014): Antimicrobial and antioxidant activities of fruits

199  and vegetable peels: A review. J. Pharma. Phytochem. 3(1): 160-164.

200 Perron, N.R. and Brumaghim, J.L. (2009): A review of the antioxidant mechanisms of

201 polyphenol compounds related to iron binding. Cell Biochem. Biophysic. 53(2): 75-100.

202 Polidoros, N.A. and Scandalios, J.G. (1999): Role of hydrogen peroxide and different classes of
203  antioxidants in the regulation of catalase and glutathione S-transferase gene expression in maize

204  (Zea mays L.). Physiol. Plant. 106: 112-120.

205 Porto, C.D., Calligaris, S., Cellotti, E. and Nicoli, M.C. (2000): Antiradical properties of

206 commercial cognacs assessed by the DPPH test. J. Agr. Food Chem. 48: 4241-4245.

207  Qureshi, M.1., Abdin, M.Z., Qadir, S. and Igbal, M. (2007): Lead induced oxidative stress and

208  metabolic alterations in Cassia angustifolia VVahl. Biol. Plant. 51: 121-128.

209  Rajurkar, N.S., Gaikwad, K.N. and Razavi, M.S. (2012): Evaluation of free radical screening

210  activity of Justicia adhatoda: A gumma radiation study. Int. J. Pharm. Pharm. Sci. 4(4): 93-96.

211  Rao K.V.B., Munjal, M., Patnayak, A., Karthik, L. and Kumar, G. (2013): Phytochemical
212 Composition, Antioxidant, Antimicrobial and Cytotoxic Potential of Methanolic Extracts of

213  Adhatoda vasica (Acanthaceae). Res. J. Pharm. Tech. 6(9): 997-1002.


https://doi.org/10.20944/preprints202109.0205.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 September 2021 d0i:10.20944/preprints202109.0205.v1

11

214  Saran, N., Anandharaj, B., Bupesh, G., Vasanth, S. and Surendhar, P.A. (2019): In vitro
215  antioxidant potential of Justicia adhatoda leaf extracts against 1,1-diphenyl picryl hydrazyl,

216  hydroxyl, and nitrous oxide free radicals. Drug Invention Today. 12(8): 1736-1740.

217  Serrano-Martinez, A., Fortea, F.M., Del Amor, F.M. and Nufez-Delicado, E. (2008): Kinetic
218  characterization and thermal inactivation study of partially purified red pepper (Capsicum

219  annuum L.) peroxidase. Food Chem. 107: 193-199.

220 Sharma, I.P. and Sharma, A.K. (2017a): Physiological and biochemical changes in tomato
221  cultivar PT-3 with dual inoculation of mycorrhiza and PGPR against root-knot nematode.

222 Symbiosis. 71(3): 175-183.

223  Sharma, I.P. and Sharma, A.K. (2017b): Co-inoculation of tomato with an arbuscular
224 mycorrhizal fungus improves plant immunity and reduces root-knot nematode infection.

225  Rhizosphere. 4: 25-28.

226  Shrivastava, N., Srivastava, A., Banerjee, A. and Nivsarkar, M. (2006): Anti-ulcer activity of

227  Adhatoda vasica Nees. J. Her. Pharma. 6(2): 43-49.

228 Singh, A., Chan, J., Chern, J.J. and Choi, K.W. (2005): Genetic interaction of Lobe with its
229  modifiers in dorsoventral patterning and growth of the Drosophila eye. Genetics. 171(1): 169-

230 183.

231 Singh, A., Kumar, S., Reddy, T.J., Rameshkumar, K.B. and Kumar, B. (2015): Screening of
232 tricyclic quinazoline alkaloids in the alkaloidal fraction of Adhatoda beddomei and Adhatoda
233 vasica leaves by high performance liquid chromatography/electrospray ionization quadrupole

234  time-of-flight tandem mass spectrometry. Rapid Commun. Mass Spectrom. 29(6): 485-496.


https://doi.org/10.20944/preprints202109.0205.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 September 2021 d0i:10.20944/preprints202109.0205.v1

12

235  Singleton, V.L. and Rossi, J.A. (1965): Colorimetry of total phenolics with phosphomolybdic-

236  phosphotungstic acid reagents. Amer. J. Enol. Viticult. 16: 144-156.

237 Soliva, R.C., Elez, P., Sebastian, M. and Martin, O. (2001): Evaluation of browning effect on

238  avocado purée preserved by combined methods. Inno. Food Scie. Emer Techn. 1: 261-268.

239  Thasleema, S.A. (2013): Green tea as an antioxidant - a short review. J. Pharma. Sci. Res. 5(9):

240 171-173

241 Thimmaiah, S.R. (1999): Standard Methods of plant Analysis, Kalyani Publishes, New Delhi.

242 Yen, C. and Duh, P.D. (1993): Antioxidant properties of methanolic extracts from peanut hulls.

243 J. Am. Oil. Chem. Soc. 70: 383-386.

244

245

246

247

248

249

250

251

252

253


https://doi.org/10.20944/preprints202109.0205.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 September 2021 d0i:10.20944/preprints202109.0205.v1

13
254  Table 1.
Antioxidant Enzymes
Plant Polyphenol
Catalase Peroxidase Malondialdehyde  Ascorbic
Parts oxidase
(CAT) (PO) (MDA) Acid (AA)
(PPO)
(U mg? fresh wt.) (1g gt fresh wt.)
Flower  45.23+3.11 0.68+0.24 7.76x1.44 62.11+2.59 0230+1.56
Leaf 91.56+4.15 1.87+0.61 1.04+0.87 79.24+3.21 1550+0.99
Stem 32.11+2.02 0.49+0.35 3.72+0.43 65.33+0.66 2850+1.22
Bark 39.88+3.85 1.03+0.51 9.21+2.49 51.45+1.99 1970+1.37
Root 17.09+2.63 0.32+0.44 5.22+1.61 48.56+2.18 2130+1.06
255
256
257
258
259
260
261
262
263

264
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