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ABSTRACT

The present study was undertaken to find the antioxidant value of pod coat and pod seed of M. oleifera Lam. plant. Antioxidants
have been reported to prevent oxidative damage caused by free radical and can be used in cardiovascular and anti-inflammatory
diseases. The amount of total phenols, flavonoids and radical scavenging activity were studied. The total phenol in pod seed and pod
coat varied from 0.40+0.01to 0.55+0.06 mg g™ in the extracts. Total Flavonoid contents were between 0.5+0.01 and 0.52+0.01mg g-
! Nitric oxide (NO) radical scavenging effect of the extracts was determined spectrophotometrically. The highest radical scavenging
effect was observed in pod seed than pod coat with IC50 3.30 and 3.92mg mi™. The greater amount of phenolic compounds leads to
more potent radical scavenging effect as shown by pods of M. oleifera extract.
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INTRODUCTION

Oxidation is essential to many living organisms for the
production of energy to fuel biological processes.
Reactive oxygen species (ROS) produced by ultraviolet,
sunlight, ionizing radiation, chemical reactions and
metabolic processes have a wide variety of pathological
effects, such as carcinogenesis and cellular degeneration
related to aging.' These radicals play important roles in
degenerative processes such as ageing cardiovascular
diseases, cancer, Alzheimer's disease and other
neurodegenerative diseases.>* Natural antioxidants are
constituents of many fruits and vegetables, and they have
attracted a great deal of public and scientific attention
because of their anti carcinogenic potential and other
health promoting effects.” The free radical neutralizing
property of several plants was reported by previous
studies. The extracts from number of medicinal plants
which are known to have some biologically active
principles are used in ayurvedic preparations and these
extracts are prepared in bulk for commercial purpose.®

Moringa oleifera Lam. is the most widely cultivated
species of a monogeneric family, Moringaceae which is
native to the India, Pakistan, Bangladesh and Afghanistan.
This rapidly-growing tree was utilized as a drug by the
ancient Romans, Greeks and Egyptians, unani and
ayurveda. Young unripe pods are cooked with curries as a
preventive against intestinal worms and used as a folk.” It
was predicted to have free radical scavenging activity.
Hence, the aim of this study was to investigate the
antioxidant profile of pod coat and pod seeds of M.
oleifera against free radicals using specific in vitro mode.

MATERIALS AND METHODS

Chemicals and Reagents

Methanol, sodium nitro prusside, sulphanilamide,
aluminium chloride (HI Media), sodium nitrite, sodium
carbonate, sodium hydroxide, Folin-Ciocalteu, N-1
naphthylehtylenediamine  hydrochloride,  quercetin,
orthophosphoric acid (Mearck), gallic acid and L-ascorbic
acid (Sigma) were purchased. All other chemicals used
were of analytical grade.

Preparation of extract

Fresh and healthy Pods of M. oleifera were collected from
local garden of Bhopal and identify by Dr. Manish Mishra,
IIFM, Bhopal. Pods were washed with tap water and
sterilized with 2% hypo solution. Pods were peeled and
remove the seeds. Both seeds and pod coat were shed
dry. Dried plants (50 g) were crushed using a grinder. The
powder was taken and extraction was carried out in
soxhelet using hydroalcohol in 50:50 (Methanol: water).
The concentrated extract was spray dried and the dried
powder was taken to check the antioxidant activity.

Total phenolic compound assay

Total polyphenols were determined according to the
spectrophotometer method with  Folin-Ciocalteu’s
reagent. Gallic acid was used as calibration standard and
results were expressed as gallic acid equivalents mg per g
dry Weights. The extract was mixed with 1.5 mL of Folin-
Ciocalteau reagent and allowed to stand at 22°C, for 5
min. A 1.5 mL sodium bicarbonate solution (20%) was
added to the mixture. After 90 min at 22°C, absorbance
was measured at 725 nm using a UV-Visible
spectrophotometer.
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Total flavonoid assay

Total flavonoid content was measured by the aluminum
chloride colorimetric assay9 using quercetin as a standard.
The plant extract and quercetin was added to 10 mL
volumetric flask containing 4 mL of double distilled water.
To the flask was added 0.3 mL 5 %NaNO,. After 5 min, 0.3
mL 10 % AICl; was added, 2 mL 1M NaOH was added and
the total volume was made up to 10 mL with double
distilled water. The solution was mixed well and
absorbance was measured against prepared reagent
blank at 510 nm. Total flavonoid content was expressed
as mg quercetin equivalents (QE)/g dry mass.

Nitric oxide scavenging activity assay

Nitric oxide radical scavenging activity was determined
according to the method reported by Garrat.’® Sodium
nitroprusside in aqueous solution at physiological pH
spontaneously generates nitric oxide, which interacts
with oxygen to produce nitrite ions, which can be
determined by the use of the Griess Illosvoy reaction. 2
mL of 10 mM sodium nitroprusside in 0.5 mL phosphate
buffer saline (pH 7.4) was mixed with 0.5 mL of extract at
various concentrations and the mixture incubated at 25°C
for 180 min. From the incubated mixture 0.5 mL was
taken out and added into 1.0 mL sulfanilic acid reagent
(33% in 20% glacial acetic acid) and incubated at room
temperature for 5 min.  finally, 10 mL
naphthylethylenediaminedihydrochloride (0.1% w/v) was
mixed and incubated at room temperature for 30 min
before measuring the absorbance at 540 nm was
measured with a spectrophotometer. The nitric oxide
radicals scavenging activity was calculated.

Statistical analysis

Values were represented as meanzSD of three parallel
measurements.

RESULTS

Total phenol estimation

The results of the Folin-Ciocalteu total phenol assay with
hydroalcoholic extract are reported in table 1. The pod
coat was show high phenol compound in compare to pod
seed of M. oliefera. The pod coat and seed contained the
considerable amount of phenolic content of 0.55+0.06
and 0.40£0.01 mg GAE/qg.

Table 1: Total Phenol Estimation with Standard of Gallic
Acid

Plant parts | Total phenol GAEmg/g
Pod Seed 0.40£0.01
Pod Coat 0.55+0.06

Total flavonoid assay

Flavonoids are regarded as one of the most widespread
groups of natural constituents found in plants. The
values of flavonoid content varied from 0.52+0.01mg/gm
to 0.50+0.01 mg QE/gm (table 2). High amount of

flavonoid content was observed in the pod seed in
compared to that of the pod coat.

Table 2: Total Flavonoid Estimation with Standard of

Quercetin
Plant part | Total flavonoid QE mg/g
Pod seed 0.52+0.01
Pod coat 0.50£0.01

Nitric oxide scavenging assay

The antioxidant capacity of extracts of M. oleifera pods
part was measured as ascorbic acid equivalent gm™ dry
wt. (AAE) using nitric oxide free radicals. The highest
antioxidant capacity was exhibited by extracts of pod
seed as compare to pod coat (Fig. 1) at Img ml™. The
percentage inhibition/discoloration of free radicals by
different extracts was investigated against NO. The
highest percentage of discoloration (71.93%) of NO was
observed in the extract of seed and (61.3 %) in pod coat.
Regression equations to derive the IC50 values
(concentration of extracts required to scavenge 50% NO
free radicals.) showed inverse relationship between 1C50
value and percentage scavenging potential of a sample.
The strongest NO radical scavenging activity was
exhibited by extracts of pod coat with 1C50 = 3.92mg.ml™
while the pod seed with IC50 = 3.30mg.ml™. The work is
significant.
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Figure 1: Nitric oxide scavenging assay

DISCUSSION

The present investigation provides a comprehensive
profile of the antioxidant activity of extracts of pod seed
and pod coat of M. Oleifera plant with respect to its
phenols and flavonoids content. Many reports of natural
antioxidants of plant origin have been published and their
importance in health, food and preventive medicine has
been well documented.™ The antioxidant activity of
Moringa leaves have reported previously. The extract of
M. oleifera has characterized by the higher value of the
TAA. For the extracts of M. oleifera also the stronger
antiradical activity against DPPH radical and reducing
power has noted. Phenolic acids were the dominant
phenolic constituents of M. oleifera leaves extract."
Literature also revealed a significant no. of reports
regarding the antioxidant potential of M. oleifera leaves.”
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Nitric oxide (NO) is a potent pleiotropic mediator of
physiological processes such as smooth muscle relaxation,
neuronal signaling, inhibition of platelet aggregation and
regulation of cell mediated toxicity. It is a diffusible free
radical which plays many roles as an effector molecule in
diverse biological systems including neuronal messenger,
vasodilation and antimicrobial and antitumor activities™.
Figure 1 illustrates the percentage inhibition of nitric
oxide generation by M. oleifera pod extract. Ascorbic acid
was used as a reference compound. The components
responsible for the antioxidant activity of MO extracts are
currently unclear. Therefore, it is suggested that further
work be performed on the isolation and identification of
the antioxidant components of M. oleifera.

CONCLUSION

The result of the present study showed that the extract of
M. oleifera, which contain highest amount of flavonoid
and phenolic compounds, exhibited the greatest
antioxidant activity. The high scavenging property of M.
oleifera, may be due to hydroxyl groups existing in the
phenolic compounds’ chemical structure that can provide
the necessary component as a radical scavenger. All of
the extracts of different part in this research exhibited
different extent of antioxidant activity. M. oleifera,
extract showed a higher potency in scavenging of NO free
radical. This may be related to the high amount of
flavonoid and phenolic compounds in this plant extract.

Acknowledgement: The authors are great full to Director
of CMBT, Bhopal for providing research facilities.

REFERENCES

1. Hung-Ju Chou, Jong-Tar Kuo And En-Shyh Lin. Comparative
Antioxidant Properties of Water Extracts from Different
Parts of Beefsteak Plant (Perilla frutescens). Journal of Food
and Drug Analysis, 17(6), 2009, 489-496.

2. Ames BN, Shigenaga MK, Hagen TM. Oxidants,
antioxidants, and the degenerative diseases of aging.
Proceedings. National academy of Science USA 90, 1993,
7915 -7922.

3. Gey KF. The antioxidant hypothesis of cardiovascular
disease: epidemiology and mechanisms. Biochem. Soc.
Trans. 18, 1990, 1041- 1045S.

10.

11.

12.

13.

14.

Smith MA, Perry G, Richey PL, Sayre LM, Anderson V, Beal
MF, Kowal N. Oxidative damage in Alzheimer’s. Nature 382,
1996, 120 - 121.

Anwar F., Jamil A., Igbal S. and Munir A. Sheikh. Antioxidant
activity of various plant extracts under ambient and
accelerated storage of sunflower oil. GRASAS Y ACEITES, 57
(2), 2006, 189-197.

Sathisha A. D., Lingaraju H. B. and Prasad S.K. Evaluation of
Antioxidant Activity of Medicinal Plant Extracts Produced
for Commercial Purpose. E-Journal of Chemistry, 8(2),
2011, 882-886.

Kumar, S., kumar, D., singh, N. and vasisht, B. D. In vitro
free radicals scavenging and antioxidant activity of moringa
oleifera pods. Journal of Herbal Medicine and Toxicology 1
(2), 2007, 17-22.

Singleton V, Rossi J. Colorimetry of total phenolics with
phosphomolibdic phosphotungstic acid reagents. Am J Enol
Vitic 16, 1965, 144-158.

Zhishen, J., Mengcheng, T., Jianming, W. The determination
of flavonoid contents in mulberry and their scavenging
effects on superoxide radicals. Food Chem., 64 (4), 1999,
555-559.

Garrat D C. The Quantitative Analysis of Drugs, Japan,
Chapman and Hall, 1961, 456.

Halliwell B, Rafter J, Jenner A. Health promotion by
flavonoids, tocopherols, otrienols, and other phenols:
direct or indirect effects? Antioxidant or not? Am. J. Clin.
Nutr. 81, 2005, 268S - 76S.

Pari L., Karama¢ M., Amarowicz. Antioxidant activity of the
crude extracts of drumstick tree (moringa oleifera lam.)
And sweet broomweed (scoparia dulcis I.) Leaves. Pol. J.
Food Nutr. Sci., (57)2, 2007, 203-208.

Perumal S and K becker. 2003. Antioxidant properties of
various solvent extracts of total phenolic constitutions from
three different agroclimatic origins of drumsticks (M.
Oleifera Lam.) leaves .J. Agric. Food chem., 51: 2144-2155.

Hagerman, A. E., Riedl, K.M, Jones, G.A., Sovik, K.N.,
Ritchard, NT and Hartzfeld PW. High molecular weight
plant polyphenoalics (tannins) as biological antioxidants. J
Agric and Food Chem. 46, 1998, 1887-1892.

*hkkkhkkhhkhkikkikhkkhkkikk

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

Page 96



