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Abstract: The human body has several mechanisms to counteract oxidative stress by producing antioxidants, either naturally
produced , or externally supplied through foods or supplements.These antioxidants act as free radical scavengers by preventing
and repairing damages caused by the pro-oxidants such as Reactive Oxide Species (ROS) and therefore can enhance the immune
defense and lower the risk of degenerative and other stress diseases.The present study ascertained whether the leaf extract of
Desmodium triquterum could have the free radical scavenging properties.Ethyl acetate extract of Desmodium triquetrum shows
more percentage of free radical inhibition  than methanol extract. In DPPH, hydroxyl and superoxide radical scavenging assays,
the superoxide radical scavenging assay shows highest percentage of inhibition than others in the order of Superoxide> hydroxyl >
DPPH respectively. Thus leaf extract of Desmodium triquetrum has significant free radical scavenging activity.
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L. INRODUCTION

Antioxidants act as free radical scavengers by preventing and repairing damages caused by the pro-oxidants such as Reactive Oxide
Species (ROS) and therefore can enhance the immune defense and lower the risk of degenerative and other stress diseases.Many
Indian medicinal plants are considered a potential source of antioxidant compounds.Desmodium is a genus in the flowering plant of
family fabaceae. These are mostly inconspicuous legumes; few have bright or large flowers, herbs or small shrubs, fruit are loments.
Some Desmodium species have been shown to contain high amounts of tryptamine alkaloids, though many tryptamine-containing
Desmodium species have been transferred to other genera. DMT and 5 MeO DMT occur in all green parts of D.giganteum, as well as
the roots. D.triflorum roots contain DMT-N oxide. Here we sought to examine the antioxidant activity of a species of Desmodium
triquetrum using methanol and ethyl acetate extracts of plant for measuring superoxide,hydroxyl and DPPH scavenging activities.

1. MATERIALS AND METHODS
The objective of the present study was to evaluate the free radical scavenging activity of Desmodium triquetrum extract. This was
determined by three different strategies-hydroxyl scavenging assay, superoxide scavenging assay and DPPH scavenging assay.

A. Collection Of Plant
The leaf of plant used in this study was collected from the forests of Wayanad district, Kerala India.

B. Preparation of extract

The leaves of Desmodium triquetrum were dried under shade and ground to a powder (7.0g) which was extracted by ethyl acetate
(60-80°C) in a Soxhlet apparatus for 4 hours. The extract was concentrated evaporation and dried at room temperature. The brownish
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extract was resinous. Methanol extract was also prepared in similar manner. various qualitative tests were performed using these
extract. All chemicals used were of analytical grade.

C. Dpph Radical Scavenging Assay
The scavenging ability of the natural antioxidants of the alcohol and acetone extracts of the rhizome towards the stable free radical
DPPH was measured by the method of Mensor et al. (2001).

To 1.5ml of methanolic solution of DPPH, 0.06 ml of the rhizome extract dissolved in ethanol was added at different
concentrations.1.44 ml of methanol was also added. The mixture was allowed to react at room temperature for 30 minutes. Methanol
served as the blank and DPPH in methanol, without the rhizome extracts, served as the control. . After 30 minutes of incubation, the
discoloration of the purple colour was measured at 518 nm in a spectrophotometer.

The radical scavenging activity was calculated as follows:

Ab518 (sample) - A518 (blank)
Scavenging activity % = x 100
A518 (blank)

D. Hydroxyl Radical Scavenging Activity

The extent of the hydroxyl radical scavenging effect was assayed according to the method of Elizabeth and Rao (1990

Stock solutions of EDTA (1 mM), FeCI3 (10 mM), ascorbic acid (1 mM), H202 (10 mM) and deoxyribose (10 mM) are prepared in
distilled deionized water. The assay can be performed by adding 0.1 ml EDTA, 0.01 ml of FeCI3, 0.1 ml of H202, 0.36 ml of
deoxyribose, 1.0 ml of extract dissolved in distilled water, 0.33 ml of phosphate buffer (50 mM, pH7.4) and 0.1 ml of ascorbic acid in
sequence. The mixture is incubated at 37°C for 1 hour. A 1.0 ml portion of the incubated mixture was mixed with 1.0 ml of 10 g/100 g
TCA and 1.0 ml of 0.5 g/100 g TBA (in 0.025 M NaOH containing 0.025 g/100 g TBA) to develop the pink chromogen measured at
532 nm. The hydroxyl radical scavenging activity of the extract is reported as percentage inhibition of deoxyribose degradation (
Halliwell et .al).}

The reaction mixture contains 0.1ml of deoxyribose, 0.1ml of FeCI3, 0.1ml of EDTA, 0.1ml of ascorbate, 0.1ml of KH2PO4 — KOH
buffer and 0.02ml of various concentrations of extract in final volume of 1ml. The mixture was incubated at 37°C for 1 hour. At the
end of the incubation period, 1.0 ml of TBA was added and heated at 95°C for 20 minutes to develop the colour. After cooling, the
TBARS formation was measured spectrophotometrically at 532 nm against the blank.

E. Superoxide Scavenging Activity

The superoxide scavenging ability of the extracts was assessed by the method of winterbourne et.al. (1975).

This assay is based on the inhibition of production of nitro blue tetrazolium formazon of the superoxide ion by the plant extracts and is
measured spectrophotometrically at 560 nm. Phosphate buffer (0.067M, Ph 7.6).

Superoxide anions were generated in samples that contained in 3.0ml, 0.02ml of the leaf extracts (20mg), 0.2ml of EDTA, 0.1ml of
NBT, 0.05ml of riboflavin and 2.64ml of phosphate buffer. The control tubes were also set up where DMSO was added instead of the
plant extracts. All the tubes were vortexed and the initial optical density was measured at 560 nm in a spectrophotometer. The tubes
were illuminated using a lamp for 30 minutes. The absorbance was measured again at 560 nm.The differences in absorbance before
and after illumination was indicative of superoxide anion scavenging activity.

©IJRASET: All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 6 Issue VI, June 2018- Available at www.ijraset.com

Desmodium Triquetrum.

I1l. RESULTS AND OBSERVATIONS
Dpph Radical Scavenging Activity Of Ethyl Acetate Extract Of

EXTRACT ABSORBANCE AVERAGE FINAL
CONCENTRATIONS READINGS READING SD ABSORBANCE %INHIBITION
(ng/ml) AT 518nm (DMSO-TEST)
1 2 3
DMSO 0.55 | 0.53 | 0.54 | 0.54 0.01 - -
0.003 0.53 | 0.52 | 0.53 | 0.53 0.01 0.01 2
0.033 0.38 | 0.37 | 0.39 | 0.38 0.01 0.16 30
0.333 0.22 | 0.24 | 0.20 | 0.22 0.02 0.32 59
Desmodium Triquetrum
EXTRACT ABSORBANCE AVERAGE FINAL
CONCENTRATIONS READINGS READING SD ABSORBANCE %INHIBITION
(ng/ml) AT 518nm (DMSO-TEST)
1 2 3
DMSO 0.55 | 0.53 | 0.54 | 0.54 0.01 - -
0.003 0.53 | 0.52 | 0.53 | 0.53 0.01 0.01 2
0.033 0.38 | 0.37 | 0.39 | 0.38 0.01 0.16 30
0.333 0.22 | 0.24 | 0.20 | 0.22 0.02 0.32 59
Superoxide Scavenging Activity Of Methanol Extract Of
Desmodium Triquetrum
EXTRACT ABSORBANCE AVERAGE FINAL
CONCENTRATIONS READINGS READING SD ABSORBANCE %INHIBITION
(ng/ml) AT 518nm (DMSO-TEST)
1 2 3
DMSO 0.25 | 0.22 | 0.23 0.25 0.01 - -
0.003 0.16 | 0.15 | 0.16 0.14 0.01 0.11 44
0.033 0.12 | 0.11 | 0.10 0.12 0.01 0.13 52
0.333 0.10 | 0.11 | 0.10 0.10 0.01 0.15 59
Superoxide Scavenging Activity Of Ethyl Acetate Extract Of
Desmodium triquetrum
EXTRACT ABSORBANCE AVERAG FINAL
CONCENTRATIONS READINGS E SD | ABSORBANC | %INHIBITI
(ug/ml) AT 518nm READING E ON
1 2 3 (DMSO-TEST)
DMSO 025 | 024 | 023 0.25 0.02 - -
0.003 014 | 013 | 0.14 0.16 0.03 0.09 37
0.033 011 [ 0.0 | 0.10 0.13 0.03 0.12 49
0.333 0.0 | 011 | 0.11 0.10 0.02 0.15 59

Hydroxyl Scavenging Activity Of Ethyl Acetate Extract Of
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EXTRACT ABSORBANCE | AVERAGE FINAL
CONCENTRATIONS READINGS READING | SD | ABSORBANCE | %INHIBITION
(ng/ml) AT 518nm (DMSO-TEST)
1 2 3
DMSO 0.22 | 0.25|0.26 | 0.24 0.02 - -
0.003 0.2 |0.22]0.19|0.20 0.02 0.04 16
0.033 0.18 | 0.5 | 0.13| 0.15 0.03 0.09 37
0.333 0.14 | 0.12 | 0.15| 0.14 0.02 0.11 44
Hydroxyl Scavenging Activity Of Methanol Extract Of
Desmodium Triquetrum
EXTRACT ABSORBANCE | AVERAGE FINAL
CONCENTRATIONS READINGS READING | SD | ABSORBANCE | %INHIBITION
(ng/ml) AT 518nm (DMSO-TEST)
1 2 3
DMSO 0.22 | 0.22 | 0.25| 0.23 0.02 - -
0.003 0.18 | 0.19 | 0.16 | 0.18 0.02 0.05 23
0.033 0.16 | 0.17 | 0.16 | 0.16 0.01 0.07 29
0.333 0.14|0.12 | 0.13 | 0.14 0.01 0.10 43

V. DISCUSSION
In the DPPH assay, the antioxidants were able to reduce the stable radical DPPH to the yellow-colored diphenyl-picryl hydrazine. The
method is based on the reduction of DPPH in alcoholic solution in the presence of a hydrogen-donating antioxidant due to the
formation of the non-radical form DPPH-H in the reaction. DPPH is usually used as a reagent to evaluate free radical scavenging
activity of antioxidants. DPPH is a stable free radical and accepts an electron or hydrogen radical to become a stable diamagnetic
molecule. There was a significant decrease in the concentration of DPPH radical due to the scavenging ability of Desmodium and the
reference compounds compared to the DMSO control (Tablel). Ethyl acetate extract of Desmodium shows a gradual increase in the
percentage of inhibition 2%, 30% and 59% in different concentrations such as 0.003 pg/ml, 0.033 pg/ml and 0.333 pg/ml
respectively(Table 1.1). Methanol extract of Desmodium also shows a gradual increase in the percentage of inhibition (6%, 28 % and
35 % respectively) at similar concentrations (Table 1.2). DPPHe radical scavenging methods is common spectrophotometric
procedures for determining antioxidant capacities of components. When an antioxidant is added to the radicals, there is a degree of
decolorization owing to the presence of the antioxidants, which reverses the formation of the DPPHe radical cation: DPPHe + AH —
DPPH 2 +Ae
Superoxide scavenging assay is based on the inhibition of the production of nitro blue tetrazolium formazon of the superoxide ion by
the plant extracts and is measured spectrophotometrically at 560 nm. There is a significant decrease in the concentration of
superoxide radical due to the scavenging ability of Desmodium and the reference compounds (Table 2). DMSO was used as control for
radical scavenger activity.
Ethyl acetate extract of Desmodium shows a gradual increase in the percentage of inhibition in different concentrations such as 0.003
pg/ml, 0.033 pg/ml and 0.333 pg/ml and the percentage of inhibition were 37%, 49% and 59 % respectively(Table 2.1). Methanol
extract of Desmodium also shows a gradual increase in the percentage of inhibition in different concentrations and the percentage of
inhibition were 44%, 52% and 59 % respectively(Table 2.2).
The hydroxyl radical scavenging activity can be measured by studying the competition between deoxyribose and the plant extracts
for hydroxyl radicals generated with Fe3+/ ascorbate / EDTA / H202 system. The hydroxyl radicals attack deoxyribose, which
eventually result in TBARS formation, which can be quantified spectrophotometrically at 540 nm. In this assay there is a significant
decrease in the concentration of hydroxyl radical due to the scavenging ability of Desmodium and the reference compounds (Table 3).
Ethyl acetate extract of desmodium shows a gradual increase in the percentage of inhibition in different concentrations such as 0.003
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pg/ml, 0.033 pg/ml and 0.333 pg/ml and the percentage of inhibition were 16%,37 % and 44 % respectively(3.1). Methanol extract of
Desmodium also shows a gradual increase in the percentage of inhibition in different concentrations such as 0.003 pg/ml, 0.033 pg/ml
and 0.33 pg/ml and the percentage of inhibition were 23%, 29% and 43% respectively(3.2).

The putative hydroxyl radical is an extremely reactive and short-lived species that can hydroxylate DNA, proteins, and lipids.
Therefore, the direct scavenging of the hydroxyl radical by dietary antioxidants in a biological system is unrealistic as the cellular
concentration of dietary antioxidants is negligible compared with other biological molecules. The rate constants for OH reactions have
been determined by pulse radiolysis through the deoxyribose method. Therefore, the ability of antioxidants to scavenge the HO radical
isnot unlikely to provide any protection to biological molecules as the opportunity for HO and antioxidants to react is extremely small.
On the other hand, it is possible to prevent the formation of hydroxyl radicals by either deactivating free metal ions [e.g., Fe(I1)]
through chelation or converting H202 to other harmless compounds (such as water and oxygen). Catalase converts H202 to O2, and
H20 and metal chelators bind metal ions so that they become inert toward H202. Thus, dietary nutrients containing metal chelators
may act as preventive antioxidants. Quantifying the capacity of the photochemical in preventing hydroxyl radical formation in vitro.
(Cao.G. Het .al).

V. CONCLUSION

Desmodium species have long been used in tribal medicine to treat various ailments. Available scientific references revealed that the
traditional medical uses of Desmodium species have been evaluated by modern pharmacological studies. Ethyl acetate extract of
desmodium triquetrum shows more percentage of free radical inhibition than methanol extract. In DPPH, hydroxyl and superoxide
radical scavenging assays, the superoxide radical scavenging assay shows highest percentage of inhibition. The different solvent plant
extracts; Ethyl acetate and Methanol, tested in this study had potential Free radical scavenging activities against with the reference
compounds. Our results support the use of these plants as traditional medicine and suggest that can be used as antioxidant agents in the
Search of new drugs.
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