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Abstract:
The anti-inflammatory activity of 70% ethanolic leaf extract of Scoparia dulcis was evaluated using the
inhibition of albumin denaturation method, the percentage inhibition of protein denaturation was observed to
increase with increasing concentration of the ethanolic extract with a maximum percentage inhibition of protein
denaturation observed at 65% for 3.20mg/ml concentration of the ethanolic extract. The iron-reducing activity
was also observed to increase with an increasing sample concentration of Scoparia dulcis extract and was
evaluated by determining the reduction of ferricyanide to ferrocyanide by the extract, the amount of iron (II)-
ferricyanide complex formed was determined by measuring the formation of Perl’s Prussion blue at 700 nm
after 10 minutes. An increase in absorbance of the reaction mixture indicated the reducing power. Ascorbic acid
was used as standard.
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I. Introduction
For the vast majority of Nigerians who live in the country's rural and urban areas, traditional herbal

medicines continue to be the primary form of healthcare. The thorough scientific examination of both their
therapeutic potential and the evaluation of safety concerns will be necessary for the complete integration of
herbal medicine into primary healthcare programs that are currently used in society. Scoparia dulcis, popularly
known as sweet broom weed or licorice weed, is also referred to by a number of ethnic names in Nigeria,
including ohinohine-sesere (Ebira), ungungbuhi (Gwari), romafada (Hausa), aiya (Ibo), ufu-ija (Igede), and
mesenmesengogoro (It is one of the significant medicinal herbs that has been linked to widespread traditional
applications in Nigeria for treating and managing upper respiratory tract infections 1–5. Other folkloric
applications include the management of bronchitis in Brazil, the treatment of septicemia in Ecuador, and the use
of antiseptic for wounds and mouthwash for newborns by the indigenous tribes of Guyana. According to
ethnobotanical research, the plant is used to treat the signs and symptoms of numerous inflammatory and
oxidative stress-related disorders, including arterial hypertension 6 and diabetismellitus7-9. Numerous medical
benefits of S. dulcis have been proven in the past, including its effects on lipid peroxidation in the yolk of fowl
eggs and its in vivo anti-diabetic, anti-inflammatory, and antioxidant activities 10–14

The development of high resistance against antibiotics frequently used to treat upper respiratory
infections and the need to look for other sources of novel antimicrobial agents, particularly from medicinal
plants, based on ethnopharmacological information, have made the scientific examination of S. dulcis
imperative.

A few phenolic and terpenic chemicals that were extracted from S. dulcis have also been studied for
their potential biological effects.15–20. Lipid peroxidation21, which can be mediated enzymatically or
nonenzymatically, is a process whereby reactive oxygen radicals cause damage to phospholipids in biological
membranes.22 Lipid peroxidation is mediated by enzymes like lipoxygenase and xanthine oxidase, which are
connected to inflammatory processes and produce lipid peroxidation products upon activation. 23 Lipid
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peroxidation has been linked to aging and a number of ailments, including Alzheimer's disease, rheumatoid
arthritis, cataracts, and atherosclerosis. 24-26

However, it is becoming obvious that no single method can completely predict antioxidant efficacy for
in vitro and in vivo evaluation of antioxidant propensities. Therefore, it is advised to use multiple methods, and
extrapolating the in vitro findings should be done with greater caution. 27–30

This study, employing the inhibition of albumin denaturation method and measuring the reduction of
ferricyanide to ferrocyanide by the extract, reports the in vitro anti-inflammatory and antioxidant activities of
scoparia dulcis leaf extracts.

II. Material And Methods
2.1 Reagents
0.2% w/v aqueous solution of BSA
Stock extract preparation (10mg/ml)
Stock Diclofenac (10mg/ml)
Phosphate buffered saline
0.2M phosphate buffer
1% potassium ferrocyanide (K3Fe (CN)6)
10% Trichloroacetic acid
0.1% Ferric chloride
Ascorbic acid (5mg/ml)
Folin–Ciocalteu’s phenol reagent (10% v/v)
7.5% w/v Na2CO3

2.2 Preparation of extracts
The whole plant of fresh of Scoparia dulcis were collected, cleaned and air-dried for a period of three

weeks. After air-drying, the plant was pulverized using blender. 100g of ground sample was soaked in a conical
flask containing 420ml of ethanol and 180ml of water (70% of ethanol in ratio 1:6 of weight to volume) for 24
hours. Extracts were filtered and residues were re-extracted twice under same conditions using same solvent.
The filtrate was concentrated, freeze dried and stored in a freezer for further use.

2.3 Assessment of invitro anti-inflammatory activity
The anti-inflammatory activity was assessed according to Chandra et al. 2012 35 and Sangeetha et al.

2011 36 using the inhibition of albumin denaturation method with slight modification and the results were
analyzed in triplicate. The reaction mixture consisted of test extracts and 0.2% aqueous solution of bovine
albumin fraction. The sample extracts were incubated at 37 ºC for 20 min and then heated to 70 º C for 5 min,
after cooling the samples the turbidity was measured at 660nm. (UV-Visible Spectrophotometer). The
percentage inhibition of protein denaturation was calculated by the following formula:

% of Inhibition = [(Abs Sample −Abs Control) / Abs Control] * 100

2.4 Iron-reducing activity (Fe (III) to Fe (II))
Iron reducing power of extract was determined by the method of Oyaizu (1986)37. Different studies

have indicated that the antioxidant effect is related to the presence of reductones (Yen and Duh 1993)38.
Reductones are reported to be terminators of free radical chain reactions (Gordon 1990)39, thus, the antioxidant
activity of a methanolic extract may be related to its reductive activity. This was done by determining the
reduction of ferricyanide to ferrocyanide by the extract. Different concentrations of Scoparia dulcis extracts in 1
ml of distilled water were mixed with phosphate buffer (2.5 ml, 0.2 M, pH 6.6) and potassium ferricyanide
(K3Fe (CN)6) (2.5 ml, 1%). The mixture was incubated at 50°C for 20 min and 2.5 ml of trichloroacetic acid
(10%) was added to the mixture, which was then centrifuged for 10 min at 1000 g. The upper layer of solution
(2.5 ml) was mixed with distilled water (2.5 ml) and FeCl3 (0.5 ml, 0.1%). The amount of iron (II)- ferricyanide
complex formed was determined by measuring the formation of Perl’s Prussion blue at 700 nm after 10 minutes.
An increase in absorbance of the reaction mixture indicated the reducing power. Ascorbic acid was used as
standard.

III. Results.
3.1 Total phenolic content (TPC)
The total phenolic content (TPC) of extracts was measured using the Folin–Ciocalteu method as described by
Chew, Lim, Omar, and Khoo (2008)31
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Table 1: Protocol for standard TPC curve
Test Tube Blank 50µL 100µL 150µL 200µL 250µL 300µL
gallic acid ----- 50 100 150 200 250 300
H2O 300 250 200 150 100 50 -----
Na2CO3 1200 1200 1200 1200 1200 1200 1200
Folin C 1500 1500 1500 1500 1500 1500 1500
Mix thoroughly and incubated in the dark for 30 min. Read @ 765nm

Table 2: sample
Test Tube Blank 100µL 200µL 300µL
sample ----- 100 200 300
H2O 300 200 100 -----
Na2CO3 1200 1200 1200 1200
Folin C 1500 1500 1500 1500
Mix thoroughly and incubated in the dark for 30 min. Read @ 765nm

3.2 In vitro anti-inflammatory activity
The anti-inflammatory activity was assessed according to Chandra et al. 2012 32 and Sangeetha et al. 201133 using
the inhibition of albumin denaturation method with slight modification and the results were analyzed in
triplicate.

Test Tube PBS sample 0.2% BSA Diclofenac assay mixture and incubate at 37 °C
for 20 min

incubate at 70 °C for another 5 min.

cool and read the absorbance at 660
nm

Blank 2mls -- -- --
Test Control 2mls ------ 100µL --
Extract (10µL) 1990 10 100µL --
Extract (20µL) 1980 20 100µL --
Extract (30µL) 1970 30 100µL --
Extract (40µL) 1960 40 100µL --
Extract (50µL) 1950 50 100µL --
Standard -- 100µL

The percentage inhibition of protein denaturation was calculated by the following formula:
% of Inhibition = (Abs Control −Abs sample)/Abs Control * 100

3.3 Iron reducing activity
Iron reducing power of extract was determined by the method of Oyaizu (1986)34.
N.B: The standard (ascorbic acid) is used for standard curve.
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Sample
(10)

2,500 2,500 10 -- 990 2500 2500 500

Sample
(20)

2,500 2,500 20 -- 980 2500 2500 500

Sample
(30)

2,500 2,500 40 -- 960 2500 2500 500

Sample
(40)

2,500 2,500 80 -- 920 2500 2500 500

Sample
(50)

2,500 2,500 160 -- 840 2500 2500 500

3.5 Anti-inflammatory activity of Scoparia dulcis
Ethanolic extracts of Scoparia dulcis was able to inhibit protein denaturation in a concentration-dependent
manner. A known anti-inflammatory drug (Diclofenac) was used as the standard. The inhibitory effect of
different concentrations of standard drug and sample extract on protein inhibition are shown below.

3.6 Iron reducing activity of Scoparia dulcis
The iron reducing ability of scoparia dulcis increased with increased sample concentration.
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IV. Discussion
Using the inhibition of albumin denaturation method with a minor modification, the anti-inflammatory

activity was evaluated in accordance with Chandra et al. 2012 35 and Sangeetha et al. 2011 36, and the findings
were analyzed in triplicate. Test extracts and a 0.2% aqueous solution of bovine albumin fraction made up the
reaction mixture. The turbidity was measured at 660 nm after the sample extracts had been cooled for 20 minutes
at 37oC and then heated for 5 minutes at 70 o C. (UV-Visible Spectrophotometer). The following equation was
used to determine the % inhibition of protein denaturation:

((Abs Sample Abs Control) / Abs Control) * 100 = % of Inhibition

The Oyaizu (1986)37 approach was used to calculate the extract's iron-reducing capacity. Reductones are
thought to have an antioxidant impact, according to various research (Yen and Duh 1993)38. Reductones are
thought to be chain reaction breakers for free radicals (Gordon 1990)39; as a result, a methanolic extract's
antioxidant effect may be linked to its reductive activity. This was accomplished by measuring the extract's
ability to reduce ferricyanide to ferrocyanide. Different Scoparia dulcis extract concentrations were combined
with potassium ferricyanide (K3Fe (CN)6) (2.5 ml, 1%) and phosphate buffer (2.5 ml, 0.2 M, pH 6.6) in 1 ml of
distilled water. 2.5 ml of trichloroacetic acid (10%) was added to the mixture after it had been incubated at 50°C
for 20 minutes. The mixture was then centrifuged at 1000 g for 10 minutes. FeCl3 (0.5 ml, 0.1%) and distilled
water (2.5 ml) were combined with the upper layer of the solution (2.5 ml). After 10 minutes, the development of
Perl's Prussion blue at 700 nm was measured to quantify the amount of iron (II)- ferricyanide complex that had
formed. The reaction mixture's increased absorbance was a sign of the reducing power. Ascorbic acid served as
the benchmark.
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