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ABSTRACT

Purple heart (Tradescantia pallida) belongs to the family Commelinaceae. The present study aimed to evaluate the
freshly prepared leaf juice for free radical scavenging activity of hydrogen peroxide, DPPH and, nitric oxide at
different concentrations and the activity was expressed using 1C50. The IC50 values of purple extracts were found
to be 194ug/ml, 861.11 pg/ml and 855.0 pg/ml respectively for hydrogen peroxide, DPPH radical and nitric oxide
radicals. The antioxidant activity might be due to the presence of sesquiterpenes in the leaves of purple heart.
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INTRODUCTION

Free radicals arise from both endogenous and exogenous
sources. Immune cell activation, inflammation, ischemia,
infection, cancer, excessive exercise, psychological
stress, and aging are all sources of endogenous free
radical production. Environmental pollutants, heavy
metals (Cd, Hg, Pb, Fe, and As), some drugs
(cyclosporine, tacrolimus, gentamicin, and bleomycin),
chemical solvents, cooking (sausages, used fats and oils),
cigarette smoke, alcohol, radiation (Willcox JK., 2004).
Once these exogenous compounds enter the body, they
are broken down or metabolized, forming free radicals as
byproducts.

Superoxide radical (O2+—), hydrogen peroxide (H202),
hydroxyl radical (*OH), and singlet oxygen are well-
defined reactive oxygen species (ROS). They arise as by-
products of metabolism in biological systems (Alugoju
P., 2015). Processes such as protein phosphorylation,
activation of many transcription factors, apoptosis,
immunity, and differentiation all depend on the proper
production and intracellular presence of ROS, which
must be kept at low levels. Increased production of ROS
has deleterious effects on important cellular structures
such as proteins, lipids, and nucleic acids. Evidence that
oxidative stress of varying significance may play a role
in the development and/or progression of many diseases,
including cancer, diabetes, metabolic disorders,
atherosclerosis, and cardiovascular disease is abundant
(Gabriele P., 2017). Phytochemicals are natural
molecules obtained from plants. Epidemiological and
clinical evidence supports that bioactive phytochemicals
(eg, B alkaloids, flavonoids, polysaccharides, terpenoids,

stilbenoids, and saponins) may provide important health
benefits.

Tradescantia pallida are traditionally used to improve
blood circulation and prevent eye pain, in addition to
their  anti-inflammatory and anti-toxic  potential
(Ragragio EM., 2013). Huq et al. Phytochemical
screening of T. pallida extracts was performed, which
detected the presence of alkaloids, tannins, and
carbohydrates in high, medium, and trace amounts (Huq
S., 2016). Shi et al. T. pallida were found to contain two
major anthocyanins with natural food coloring (Lin M.,
1992). One of them was cyanidin-3,7,3"-triglucoside,
which contained three ferulic acids and extra terminal
glucose molecules. Therefore, the current study was
designed to evaluate fresh Purple Heart leaf juice for a
free radical scavenging assay based on the presence of
antioxidant phytochemicals in it.

MATERIALS AND METHODS

Plant material: The fresh leaves were obtained from the
campus of Raghu group of institutions. The obtained
leaves are crushed and prepared the juice using motor
and pestle. The freshly prepared extract was used for in
vitro antioxidant activity.
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Figure 1: Collection and preparation of Purple heart.

Chemicals and Reagents: NaH,PO, Na,HPO, and
hydrogen peroxide, Sodium nitroprusside, Sulfanilamide,
Napthyl ethylene diamine hydrochloride, Phosphoric
acid were purchased from Sisco Research Laboratories,
Mumbai. 1, 1 -diphenyl-2-picrylhydrazyl, ethanol were
purchased from S.D Fine Chemicals, Mumbai.

Methods

Hydrogen Peroxide Scavenging Activity: The hydrogen
peroxide scavenging assay was carried out following the
procedure of Ruch et al., 1989. The principle of this
method is that there is a decrease in absorbance of H,O,
upon oxidation of H,0,. A solution of 43 mM H,0, was
prepared in 0.1M phosphate buffer (pH 7.4). The purple
heart and riboflavain of different concentrations were

RESULTS

prepared in 3.4 mL phosphate buffer were added to 0.6
mL of H,0, solution (43 mM) and absorbance of the
reaction mixture was recorded at 230 nm. All
experiments were performed in triplicates and percent
inhibition activity was calculated.

DPPH Radical Scavenging Activity: The potential of
extract and riboflavin was determined on the basis of the
scavenging activity of the stable 1, 1-diphenyl-2-
picrylhydrazyl (DPPH) free radical. Aliquots of 1ml of a
methanolic solution containing each concentration of
extract were added to 3 ml of 0.004% MeOH solution of
DPPH. Absorbance at 517 nm, against a blank of
methanol without DPPH, was determined after 30 min
(UV, Perkin-Elmer-Lambda 11 spectrophotometer) and
the percent inhibition activity was calculated (Braca et
al., 2001).

Nitric Oxide Radical Scavenging Activity: Nitric oxide
generated from sodium nitroprusside in agueous solution
at physiological pH interacts with oxygen to produce
nitrite ions, which were measured by the Griess reaction
(Ebrahimzadeh MA et al., 2010). The reaction mixture (3
ml) containing sodium nitroprusside (10 mM) in
phosphate buffered saline (PBS) and purple heart and the
riboflavin in different concentrations were incubated at
25°C for 150 min. After incubation 1.5 ml of the Griess
reagent (1% sulphanilamide and 0.1% naphthyl ethylene
diamine dihydrochloride in 2% H3PO,4) was added. The
absorbance of the chromophore formed was measured at
546nm. The percentage of inhibition was calculated
accordingly.

Table 1: % inhibition of Hydrogen peroxide with Riboflavin and Purple heart.

Concentrations Hydrogen peroxide
(ug/ml) Purple heart Riboflavin
20 27.685+1.005 42.19+0.01
40 29.585+0.215 44.09+0.79
80 32.705+2.775 56.20+0.60
120 40.305+3.035 58.63+2.43
160 46.530£0.190 66.53+0.37
200 50.525+0.175 68.98+0.38
1IC50 194.81 64.23
80 -
70 -
o Y 0.156x+ 39.984
- R? = 0.9868
S 50 -
2 40
=
= 30 # Purple
20 | y=0.1335x+ 24.092 heart
10 R? = 0.9854
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Figure 1: % inhibition of Hydrogen peroxide with Riboflavin and Purple heart.
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Table 2: % inhibition of DPPH radical with Riboflavin and Purple heart.

Concentrations DPPH
(ug/ml) Purple heart Riboflavin
100 21.415+0.515 46.61+£0.435
200 22.650+0.185 52.80+£0.450
300 29.610+1.045 54.37£0.045
400 38.470+0.350 57.61+£0.025
500 40.010+0.645 66.61+0.190
1000 53.185+0.180 76.29 £0.215
1C50 861.11 141.25
90 -
80
20 . ¥Y=00326x+45.483
R2=0.9418 [ |
e 60 -
0
E 50
£ 40 -
R 30 -
# Purple heart
20 - y=0.0365x+ 19
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Figure 2: % inhibition of DPPH radical with Riboflavin and Purple heart.

Table 3: % inhibition of nitric oxide radical with Riboflavin and Purple heart.

Concentrations Nitric Oxide
(ug/ml) Purple heart Riboflavin

100 8.84+0.15 37.20+£1.15
200 15.45+2.08 39.54+0.49
400 23.03+2.86 40.76+0.85
600 32.95+0.65 44,60+1.19
800 46.30+0.80 47.07+£2.20
1000 55.35+0.55 55.78+3.27
1C50 855.0 908.3
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Figure 3: % inhibition of nitric oxide radical with Riboflavin and Purple heart.
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DISCUSSION

Free radicals are divided into oxygen and nitrogen free
radicals according to their physiological role. The
excessive production of free radicals can be caused by
uncontrolled stress caused by an imbalance between the
body's natural defenses in the formation of stress-induced
oxidative stress. Radicals are involved in cellular
components and cause injury or death. The production of
all kinds of free radicals is stored in normal cells, and
overproduction can now be considered the main cause of
many diseases (Mehdi S., 2020). Currently, there has
been a huge increase in natural product research in the
search for natural antioxidants as an alternative to
synthetic drugs. Due to its low side effects compared to
synthetic drugs. Natural antioxidants show good
potential to act as therapeutic agents in their mechanism
of elimination of radical chain reactions in biological
systems. Growing experimental evidence suggests that
these plant products influence many cellular events in
terms of their free radical scavenging activity (Lobo V.,
2010).

The antioxidant vitamin C has been found in animals and
plants. It is not synthesized biologically and most of it
can be obtained from food. Ascorbic acid, in
combination with glutathione, is stored in a reduced form
and supports proteins of disulfide isomerase and
glutaredoxin. It acts as a reducing agent like hydrogen
peroxide to neutralize free radicals. Therefore, this study
was designed to evaluate the effectiveness of selected
extract on stress using in vitro scavenging activity of
hydrogen peroxide, nitric oxide, and DPPH radicals.

Hydrogen peroxide is produced in vivo in a disruptive
reaction catalyzed by the enzyme superoxide dismutase
(SOD). It is not a free radical, it can even cause cell
damage at low levels (10uM), but at high levels, it
inactivates cellular enzymes that produce enzymes such
as glyceraldehyde-3-phosphate dehydrogenase. It can
easily penetrate the membrane of biological systems, but
it does not directly affect DNA, but it can damage DNA
by producing hydroxyl radical (OH-) in the presence of
transition metal ions (Cadenas E., 2000). Major
antioxidant enzymes that can eliminate H,O, include
catalase, glutathione peroxidase, and peroxiredoxins. The
purple heart shows inhibitory activity towards hydrogen
peroxide at a concentration of 194.19 pg/ml (Table 1).

DPPH is a well-known scavenger of other radicals.
DPPH radical scavenging is an acceptable way of testing
the antioxidant activity of plant extracts. The reaction of
DPPH with an antioxidant or reducing complex produces
the corresponding hydrazine DPPH2, which can be
followed by a color change from purple to yellow. Purple
heart showed a comparable effect (Table 2). The effect
of antioxidants on DPPH is thought to be due to their
ability to donate hydrogen (Sagar B., 2011).

Nitric oxide is a small molecule produced by tissues by
nitric oxide synthases (NOS) that convert L - arginine to

L - citrulline NO- is a secondary messenger of guanyl
cyclase and protein kinases and helps relax smooth
muscle in blood vessels. Scavenging these radicals can
help stop the triggering mechanisms initiated by the
strong generation of NO that threatens human health.
Sodium nitroprusside produces nitric oxide, which is
subsequently converted into nitric and nitrous acids with
soluble oxygen and water (Josiah BH., 2015). This
method is based on the inhibition of nitric oxide
formation from sodium nitroprusside. In the presence of
antioxidants, the amount of nitric acid will be reduced
and the rate of this reduction will indicate the magnitude
of the effectiveness. In this study, Purple heart
demonstrated scavenging nitric oxide radical scavenging
activity (Table 3).

CONCLUSIONS

The antioxidant activity of Purple heart in vitro may be
due to hydrogen donating ability or electron-donating
ability. The oxygenated sesquiterpene such as
spathulenol, caryophyllene oxide, B-caryophyllene and
a-copaene (Renato FM.., 2022) contribute to the
biological activities demonstrated by Tradescantia
pallida and may be responsible for scavenging hydrogen
peroxide, DPPH, and nitric oxide radicals depending on
the concentration.

REFERENCES

1. Alugoju P, Dinesh Babu J, and Latha P. Free
Radicals: Properties, Sources, Targets, and Their
Implication in Various Diseases. Indian J Clin
Biochem. 2015; 30(1): 11-26.

2. Braca A, Tommasi N, Bari LD, Pizza C, Politi M
and Morelli I. Antioxidant principles from Bauhinia
terapotensis, Journal of Natural Products, 2001; 64:
892-895.

3. Cadenas E and Davies KJ: Mitochondrial free
radical generation, oxidative stress, and aging. Free
Radic Biol Med. 2000; 222-230.

4. Ebrahimzadeh MA and Nabavi SF. In Vitro
antioxidant and free radical scavenging activity of
Leonurus cardiaca subsp. Persicus,
Grammosciadium  platycarpum and  Onosma
demawendicum, Afr J of Biotech, 2010; 9(51):
8865-8871.

5. Gabriele P, Natasha I, Mariapaola C. Oxidative
Stress: Harms and Benefits for Human Health, Oxid
Med Cell Longev 2017; 8416763.

6. Hug S, Shawkat Ali M, Islam R, Manzoor F,
Rahman 1. Biological Evaluation of Native and
Exotic Plants of Bangladesh. Journal of Applied
Pharmacy. 2016; 8.

7. Josiah BH and Bartholomew OI. In vitro antioxidant
capacity and free radical scavenging evaluation of
active  metabolite  constituents  of Newbouldia
laevis ethanolic leaf extract. Biol Res, 2015; 48(1):
16.

8. Lin M, Shi Z, Francis FJ. A Simple Method of
Analysis for Tradescantia Anthocyanins. Journal of
Food Science. 1992; 57: 766—767.

www.ejpmr.com | Vol 10, Issue 2, 2023. |

ISO 9001:2015 Certified Journal | 215



https://pubmed.ncbi.nlm.nih.gov/?term=Habu%20JB%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Phaniendra%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Jestadi%20DB%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4310837/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4310837/
https://pubmed.ncbi.nlm.nih.gov/?term=Habu%20JB%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ibeh%20BO%5BAuthor%5D

Swathi et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14,

15.

Lobo V, Patil A, Phatak A, and Chandra N. Free
radicals, antioxidants and functional foods: Impact on
human health. Pharmacogn Rev. 2010; 4(8): 118-
126.

Mehdi S, Anil Kumar NV, Paolo Z et al., Lifestyle,
Oxidative Stress, and Antioxidants: Back and Forth in
the Pathophysiology of Chronic Diseases. Front
Physiol. 2020; 11: 694.

Ragragio EM, Zayas CN, Obico JJA. Useful plants
of selected Ayta communities from Porac,
Pampanga, Twenty years after the eruption of Mt.
Pinatubo. Philippine Journal of Science. 2013; 142:
169-182.

Renato FM., Wanessa de CB et al.,, Chemical
composition of Tradescantia pallida (Rose) D.R.
Hunt var. purpurea Boom (Commelinaceae)
essential oil, Natural Product Research, 2022; 36(1):
396-400

Ruch, RJ; Cheng, SJ and Klaunig, JE. Prevention of
cytotoxicity and inhibition of intracellular
communication by antioxidant catechins isolated
from Chinese green tea, Carcinogenesis, 1989; 10:
1003-1008.

Sagar B. Kedareand R. P. Singh. Genesis and
development of DPPH method of antioxidant assay. J
Food Sci Technol. 2011; 48(4): 412-422.

Willcox, JK, Ash SL and Catignani, GL.
Antioxidants and Prevention of Chronic Disease.
Critical Reviews in Food Science and Nutrition,
2004; 44: 275-295.

www.ejpmr.com | Vol 10, Issue 2, 2023. |

1ISO 9001:2015 Certified Journal

216



https://pubmed.ncbi.nlm.nih.gov/?term=Lobo%20V%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Patil%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Phatak%20A%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3249911/
https://pubmed.ncbi.nlm.nih.gov/?term=Anil%20Kumar%20NV%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7347016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7347016/
https://www.tandfonline.com/author/Menegazzo%2C+Renato+Fernando
https://www.tandfonline.com/author/Bortolucci%2C+Wanessa+de+Campos
https://pubmed.ncbi.nlm.nih.gov/?term=Kedare%20SB%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Singh%20RP%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551182/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551182/

