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ABSTRACT

Moringa oleifera (Lam.) (Moringaceae) is commonly known as drumstick and it’s the best source of nutrition and used as a traditional
medicine for various ailments. Antioxidant activity Moringa oleifera (Lam.) roots was identified as an active principle against DPPH,
superoxide, ABTS+, nitric oxide, hydrogen peroxide radicals and also showed highest inhibition scavenging effect on reducing power,
hydroxyl radical and also have potent Fe?* metal chelating activity. The total phenolic and flavonoids content were also evaluated
and found to be 55.26 + 1.04 mg/g expressed in Gallic acid equivalents (GAE) and 200.62 + 3.30 mg/g quercetin equivalent
respectively. The present work revealed the active principle against free radicals in the methanol extract of Moringa oleifera root.
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INTRODUCTION

he reactive oxygen species produced in cells

including hydrogen peroxide (H202), superoxide

anion and hydroxyl radicals that are highly reactive
results in cell death and tissue damage. Oxidative stress
contributes to a wide range of diseases such as
Alzheimer’s, Parkinson’s, diabetes, rheumatoid arthritis
and neurodegenerative diseases that affect motor
neurons’. The plant is a rich source of antioxidants, hence
appropriate utilization of it lowers risk of nervous
disorders, heart disease and also protects against some
cancers?. Natural antioxidant from plants mainly exists due
to phenolic compounds such as flavonoids, phenolic acids
and tocopherols. Synthetic antioxidants like butylated
hydroxytoluene and butylated hydroxy anisole (BHA) have
adverse effects. Hence, there is a need for natural
antioxidants with high nutritional values and fewer or no
side effects?.

Moringa oleifera Lam. belongs to Moringaceae family
which is distributed in India, Srilanka, Thailand, Pakistan,
Singapore, Africa and Burma. M. oleifera leaves contain
high protein content with significant quantities of all the
essential amino acids. It is utilized mainly in Africa, India
and other parts of the world as it is a good source of food
supplement®. M. oleifera has long been widely used for
many phyto-therapeutics as it possesses various activities
such as antimicrobial, antitumor, antioxidant,
antiurolithiatic, antiatherosclerotic and central nervous
system activity, etc. There have been numerous reports
about the antimicrobial, antioxidant and other activities of
M. oleifera leaves, but only a few referred to other parts of
M. oleifera, especially root>. Therefore, this study was

aimed to evaluate the phenolic constituents, flavonoid
content and antioxidant activities of the methanolic
extract of M. oleifera root to explore their therapeutic
efficiency at in vitro level.

MATERIALS AND METHODS

M. oleifera root sample was collected from in and around
the surrounding areas of Annur, Coimbatore and Tamil
Nadu. The species was identified and authenticated by the
Botanical Survey of India (BSl), Coimbatore wide
No.BSI/SRC/5/23/2010-11/Tech-1849 and the voucher
specimen was deposited at BSI for future reference. The
roots were cut into small pieces and shade dried for nine-
ten weeks. The dried roots were powered and extracted
with methanol in the ratio of 1:5. 100 g of the sample was
soaked in 500 ml of methanol for 24 hours in an orbital
shaker and filtered through a Whatman No. 1. Filter paper
and evaporated to dry using vacuum desiccator. The total
phenolic content and total flavonoid content in the
methanolic extract of M. oleifera root were determined
according to the methods described by Singleton et al.
(1999)¢ and Marinova et al. (2005)” respectively.

Various concentrations (200-1000 pg/ml) of methanol
extract of M. oleifera root were used to measure the
antioxidant activity by various assays. DPPH radical
scavenging activity was determined following the method
described by Sreejayan and Rao (1996)%. Reducing power
of the extract was measured according to the method
illustrated by Oyaizu (1986)°. The Fe?* chelating activity of
the extract was evaluated following Dinis et al. (1994)%.
The ABTS* radical cation decolorization assay was
examined based on the description of Re et al. (1999)*.
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The hydrogen peroxide radical (H202) scavenging activity
was assessed by the method described by Ruch et al.
(1989)*2. Superoxide anion (027) scavenging activity was
assessed according to the method elucidated by
Winterbourn et al. (1975)3. The effect of hydroxy! radical
(‘OH) scavenging was assessed according to the method
reported by Nagai et al. (2006)**. Nitric oxide radical (NO")
scavenging activity was measured according to Griess
reaction by Green et al. (1982)%. Ascorbic acid was taken
as a positive control (reference standard antioxidant) for
all the tested assays. The absorbance of the test solution
and the percentage inhibition was calculated in all the
assays. All experiments were repeated at least thrice. The
results were expressed as Mean * Standard deviations.

RESULTS AND DISCUSSION

Total phenol contents of methanol extract of M. oleifera
root were found to be 55.26 + 1.04 mg/g expressed in Gallic
acid equivalents (GAE) and the linear curve value was
obtained with y = 0.003, x = 0.0166 (R?=0. 9963). The
results implied that the high content of the total phenolic
content was present in the M. oleifera root extracts (Figure
1).
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Figure 1: Quantification of Total phenolic content (TPC).
The content was calculated as Gallic acid equivalent (mg

QE/g).

The regression equation of the calibration curve of
quercetin is y=1. 062, x-0.1003, R?= 0. 9785 (Figure 2).
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Figure 2: Quantification of Total flavonoid content. The
content was calculated as quercetin equivalent (mg GE/g).

The extracts of M. oleifera root contained 200.62 + 3.30
mg/g quercetin equivalent which is an expression of a high
content of flavonoids in M. oleifera root extract. The total
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phenol and flavonoid results were fluctuating with other
reported findings of different parts of M. oleifera obtained
from a different place such as Kenya, Nigeria and Pakistan,
which may be due to the variances in soil composition and
weather conditions of those regions!® 17,

Generally, the practice of a single method to measure the
overall antioxidant potential is not suggested due to the
different modes of action and the complexity of natural
phytochemicals present in the sample that might lead to
inaccurate findings. Hence, in this work different
scavenging and reduction assays (DPPH, Reducing Power,
Fe?*, ABTS*, H202,027,,0H and NO-) were tested to assess
the antioxidant potentials of M. oleifera root methanolic
extracts (Figure 3). DPPH radical scavenging activity was
increased from 77.38 £ 0. 01% to 96.40 = 0. 08% at a
concentration of 200 to 1000 pg/ml and standard ascorbic
acid was 96.87 * 0.47% at 1000 pug/ml. DPPH radical
scavenging activity showed significantly lower ICsovalue in
methanol extract (133.33 + 5.77 pg/ml) compared to
ascorbic acid (115.00 + 8.66 pg/ml). The lowest I1Cso value
indicates a high DPPH radical scavenging activity.
Methanol extract exhibited the lowest ICso value hence it
has high DPPH radical scavenging activity. This is similar in
the context of the report that expressed potent DPPH
radical scavenging activity of M. oleifera leaf extract?®.

The reducing power of M. oleifera root extracts was
increased with increased concentrations (Figure 3). For
instance, the reducing power of methanol root extract and
ascorbic acid were 2.201 at a concentration of 1000 pg/ml.
The reducing ability of methanol extracts (0.402 - 1.837 /
200 — 1000 pg/ml) was due to the reduction of Fe3** to
Fe?** form. The reducing power of M. oleifera is due to
components in the extract that donated electron which
reacts with the free radicals and breaks the free radical
chain®®,
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Figure 3: In vitro antioxidant activity of Moringa oleifera
(Lam.) root

The Fe?* chelating activity of M. oleifera root showed
potent chelating power as 79.11 + 0.52% and standard L-
Ascorbic acid was 83.70 + 0.12%. The higher chelating
power was due to the compounds present in the extracts
that chelate metal ions in Fenton and Haber-Weiss
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reactions where the iron generates free radicals through
and prevents oxidative damage. The ICsovalue of methanol
extract was 458 pg/ml, and the standard was found to be
420 pg/ml, which were lesser than M. oleifera root
extracts. From the result, it was evident that the root
extract possessed Fe?* chelating activity and might play a
protective role against oxidative damage induced by
metal-catalyzed decomposition reactions. Single electrons
of Fe?* possess the ability to move by virtue of which it can
allow the formation and propagation of many radical
reactions, even starting with relatively non-reactive
radicals®.

M. oleifera root extract exhibited good ABTS* radical
scavenging activity and the percentage of inhibition (Figure
3) was found to be 97.97 + 0.07% which is comparable
with standard ascorbic acid 98.78 £ 0.06%. ICso values in
scavenging abilities on ABTS: * radicals of root extract were
305 * 5.00 pg/ml and ascorbic acid 121.67 + 2.89 pg/ml.
The results obtained indicate that the extract possesses
good ABTS* radical scavenging activity. ABTS* radical
cation is reactive towards most antioxidants including
phenolics, thiols and vitamin C?*.

The methanol extract of M. oleifera root extract exhibited
good superoxide scavenging activity of 91.22 + 0.07% at a
concentration of 1000 pg/ml which is almost close to
ascorbic acid 94.18 + 0.06% (Figure 3). ICso values of root
sample (243.33 + 5.77 ug/ml) remained to be higher than
ascorbic acid (155 * 8.66 pg/ml). The result suggests that
M. oleifera root possesses potent superoxide radical
scavenging activity.

The scavenging activity increases in a dose-dependent
manner 87.73 + 0.07% and 98.07 + 0.52% at a
concentration of 1000 ug/ml for methanol root extract and
ascorbic acid respectively (Figure 3). ICso value obtained for
the root extract 645.12 + 5.00 pg/ml were higher than the
ascorbic acid 378.33 £ 2.89 ug /ml. M. oleifera root extracts
showed better scavenging abilities on hydroxyl radical
which is an extremely reactive free radical that induces
severe damage??.

The nitric oxide scavenging activity in M. oleifera root
extractincreases in a dose-dependent manner in methanol
(96.01 £ 0.12%) and ascorbic acid (97.33 £+ 0.08 %) (Figure
3). ICso value of methanol extract and ascorbic acid were
found to be 158.33 + 7.64 pg/ml and 95.00 + 8.66ug/ml
respectively. Results revealed that the extract showed
radical scavenging activity against Nitric oxide, which is a
diffusible free radical that plays many roles as an affecter
molecule in diverse biological systems?3,

Antioxidants scavenge dangerous oxidative products by
donating electrons to H202 and neutralize it to water. The
extracts scavenge hydrogen peroxide in a dose-dependent
manner (33.34 £ 0.13, 42.21+ 0.05, 50.77+ 0.09, 57.99 +
0.03, 67.12 + 0.06) (Figure 3). ICso values of methanol and
L-ascorbic acid were found to be 610 + 5.00 pg/ml and
228.33 + 7.64 pg/ml. The results of all tested assays
indicated that the methanolic extract of M. oleifera root
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had the premier antioxidant activity. The results of this
study are coordinate with those reported by Atawodi et al.
(2010)?* and Xu et al. (2019)°.

CONCLUSION

The present study revealed that M. oleifera root possesses
antioxidant activity against DPPH, O2°, ABTS*, NO' and
H202 which exhibited the highest inhibition scavenging
effect on reducing power assays. In addition, they have
persuasive. OH activity and Fe** metal chelating activity.
This report summarizes the natural antioxidant efficiency
of M. oleifera root extract and opens up the possibilities to
explore further. In future, the bioactive compounds
present in the root of M. oleifera will be isolated and in vivo
antioxidant activity will be tested for their use as a natural
therapeutic agent.

Acknowledgment

The authors wish to thank Karpagam Academy of Higher
Education, Coimbatore, India for providing financial
assistance, lab facilities and constant support to carry out
this research.

REFERENCES

1. Uttara B, Singh AV, Zamboni P, Mahajan RT, Oxidative stress
and neurodegenerative diseases: a review of upstream and
downstream antioxidant therapeutic options, Current
Neuropharmacology, 7, 2009, 65-74.

2. Stanner SA, Hughes J, Kelly CN, Buttriss J, A review of the
epidemiological evidence for the ‘antioxidant hypothesis’,
Public Health Nutrition, 7,2004, 407-422.

3. Hossain M, Brunton N, Barry-Ryan C, Martin-Diana AB,
Wilkinson M, Antioxidant activity of spice extracts and
phenolics in comparison to synthetic antioxidants, Rasayan
Journal of Chemistry, 1, 2008, 751-756.

4. Meena AK, Ayushy S, Ramanjeet K, Bhavana P, Brijendra S,
Moringa oleifera: a review. Journal of Pharmacy Research,
3, 2010, 840-842.

5. Xu YB, Chen GL, Guo MQ, (2019) Antioxidant and Anti-
Inflammatory Activities of the Crude Extracts of Moringa
oleifera from Kenya and Their Correlations with Flavonoids,
Antioxidants (Basel), 8, 2019,296.

6. Singleton VL, Orthofer R, Lamuela-Raventos RM, Analysis of
total phenols and other oxidation substrates and
antioxidants by means of folin-ciocalteu reagent, Methods
in Enzymology, 299, 1999, 152-178.

7. Marinova D, Ribarova F, Atanassova M, Total phenolics and
total flavonoids in Bulgarian fruits and vegetables, Journal of
the University of Chemical Technology and Metallurgy, 40,
2005, 255-260.

8. Sreejayan N, Rao M, Free radical scavenging activity of
curcuminoids, Arzneimittel-Forschung, 46, 1996, 169-171.

9. Oyaizu M, Studies on products of browning reaction: anti-
oxidative activity of products of browning reaction prepared
from glucosamine, Japanese Journal of Nutrition, 44, 1986,
307-315.

10. Dinis TC, Madeira VM, Almeida LM, Action of phenolic
derivatives (acetaminophen, salicylate, and 5-

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

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

21


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., 61(2), March - April 2020; Article No. 04, Pages: 19-22

11.

12.

13.

14.

15.

16.

17.

aminosalicylate) as inhibitors of membrane lipid
peroxidation and as peroxyl radical scavengers, Archives of
Biochemistry and Biophysics, 315,1994,161-169.

Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-
Evans C, Antioxidant activity applying an improved ABTS
radical cation decolorization assay, Free Radical Biology and
Medicine, 26, 1999, 1231-1237.

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

Winterbourn CC, Hawkins RE, Brian M, Carrell RW, The
estimation of red cell superoxide dismutase activity, The
Journal of Laboratory and Clinical Medicine, 85, 1975, 337-
341.

Nagai T, Suzuki N, Nagashima T, Anti-oxidative activity of
water extracts from the yam (DioscoreaoppositaThunb.)
tuber mucilage tororo, European Journal of Lipid Science
and Technology, 108, 2006, 526-531.

Green LC, Wagner DA, Glogowski J, Skipper PL, Wishnok JS,
Tannenbaum SR, Analysis of nitrate, nitrite, and [15N]
nitrate in biological fluids, Analytical Biochemistry, 126,
1982, 131-138.

Igbal S, Bhanger MlI, Effect of season and production
location on antioxidant activity of Moringa oleifera leaves
grown in Pakistan. Journal of Food Composition and
Analysis, 19, 2006, 544-551.

Nwidu LL, EImorsy E, Aprioku JS, Siminialayi I, Carter WG, In
vitro anti-cholinesterase and antioxidant activity of extracts

18.

19.

20.

21.

22.

23.

24.

ISSN 0976 — 044X

of Moringa oleifera plants from Rivers State, Niger Delta,
Nigeria, Medicines (Basel), 5, 2018, 71.

Sreelatha S, Padma PR, Antioxidant activity and total
phenolic content of Moringa oleifera leaves in two stages of
maturity, Plant Foods for Human Nutrition, 64, 2009, 303-
311.

Lobo V, Patil A, Phatak A, Chandra N, Free radicals,
antioxidants and functional foods: Impact on human health,
Pharmacognosy Reviews, 4, 2010, 118-126.

Aboul-Enein AM, Baz FKE, El-Baroty GS, Youssef AM, El-Baky
HHA, Antioxidant Activity of Algal Extracts on Lipid
Peroxidation, Journal of Medical Sciences, 3, 2003, 87-98.

Walker RB, Everette, J.D, Comparative reaction rates of
various antioxidants with ABTS radical cation, Journal of
Agricultural and Food Chemistry, 57, 2009, 1156-1161.

Sakanaka S, Tachibana Y, Okada Y, Preparation and
antioxidant properties of extracts of Japanese persimmon
leaf tea (kakinoha-cha), Food Chemistry, 89, 2005, 569-575.

Hagerman AE, Riedl KM, Jones GA, Sovik KN, Ritchard NT,
Hartzfeld PW, Riechel TL, High molecular weight plant
polyphenolics (tannins) as biological antioxidants, Journal of
Agricultural and Food Chemistry,46, 1998, 1887-1892.

Atawodi SE, Atawodi JC, Idakwo GA, Pfundstein B, Haubner
R, Wurtele G, Bartsch H, Owen RW, Evaluation of the
polyphenol content and antioxidant properties of methanol
extracts of the leaves, stem and root barks of Moringa
oleifera Lam, Journal of Medicinal Food, 13, 2010, 710-716.

Source of Support: Nil, Conflict of Interest: None.

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

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

22


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

