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analgesics are recommended to alleviate or reduce pain. Regrettably, many of these drugs may com

induce bleeding, dyspepsia, cardiac complications, renal issues, and various short- or long-
term adverse effects. Consequently, there has been an escalation in the endeavor to develop
natural anti-inflammatory medications, driven by the growing number of individuals seeking
natural therapies to manage their pain. The polyherbal formulations (Yoyo and Dr. Iguedo
Goko bitters) have not assessed their antioxidant and anti-inflammatory activities; hence, this
study “in vitro antioxidant and anti-inflammatory activities of selected polyherbal formulations
sold in Nigeria.”

Methods: The evaluation of antioxidant activity was performed using three assays: 2,2-diphenyl-
1-picrylhydrazyl (DPPH) radicals, hydrogen peroxide (H,O,) scavenging activity, and ferric
reducing antioxidant power. In vitro, anti-inflammatory efficacy was investigated using the
human red blood cell (HRBC) membrane stabilization technique.

Results: The DPPH radical scavenging ability result was observed; the IC, value of Yoyo bitters
(40.63+£0.90 % at 250 pg/mL) was highest, while Dr. Goko bitters (3.26+0.21% at 50 ug/mL)
was lowest. Meanwhile, the positive control (ascorbic acid) had an IC, value of 93.54+£0.57%
at 250 pg/mL. The ferric-reducing antioxidant power of the samples was highest in Dr. Goko
bitters, 1.96+0.02 % at 250 ug/mL, and lowest in Dr. Goko and Yoyo bitters, 0.46+0.01% at
100 and 50 pg/mL, respectively. The hydrogen peroxide free radical scavenging activity of the
samples was highest in Yoyo bitters, 58.0.3+0.60 % at 250 ug/mL, and lowest in Dr. Goko
bitters, 7.28+0.02 % at 50 pg/mL. The anti-inflammatory findings indicate that Yoyo bitters
exhibited the highest percentage protection (89.46+6.11%) at a concentration of 1000 pg/
mL, while the lowest percentage protection (26.62 +1.13%) was observed at a concentration
of 200 pg/mL. The reference standard diclofenac sodium has a percentage of 90.46+1.44 at
a concentration of 1000 pg/mL. Meanwhile, the poly-herbal formulations had the highest and
lowest total phenolic concentrations in Yoyo bitters (97.52 +1.43 mg GAE/g at 250 pg/mL), and
Dr. Goko bitters (47.3 +1.44 mg GAE/g at 50 pg/mL), respectively.

Conclusion: The findings suggest that the formulations might not have effective antioxidant and
anti-inflammatory activities when compared with the reference standard drugs (ascorbic acid
and diclofenac sodium), respectively.
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Introduction

Humans have employed herbal medicines since the
beginning of time (1). Modern medicin€’s inability to
effectively treat some disorders has led to the beneficial
alternative use of traditional herbal therapy (2). Herbal
remedies are helpful in many nations for several ailments
where conventional treatment has failed. Antioxidants
have gained popularity recently, particularly those meant
to protect against oxidative damage to the body and food
product deterioration (3-7).

People of various ages might experience muscle
inflammation. Over-the-counter (OTC) or prescription
medications, such as nonsteroidal anti-inflammatory
drugs (NSAIDs) or corticosteroid pain relievers, are

advised to alleviate or minimize pain. Unfortunately, some
of these medications might cause bleeding, indigestion,
heart difficulties, renal problems, and other short- or long-
term side effects. Some, like opioids, have a high potential
for addiction. As a result, efforts to produce natural anti-
inflammatory drugs have intensified as more individuals
turn to natural remedies to control their pain (7).

Polyherbal formulations are marketed as “cure-all”
medicines in Nigeria. Because of their health advantages,
they are widely utilized and are common medications in
many Nigerian homes. Ethnomedical herbal medicine
has been proven effective for the prevention, diagnosis,
control, and treatment of many diseases. According to
Ukoha et al (8), the phytochemicals in these plants give
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them their therapeutic potential.

Dr. Iguedos Goko Cleanser is a well-known poly-
herbal medication that is used to treat a variety of
ailments, including urinary disease, infertility, stabilizing
menstruation, pain, aphrodisiac, worm expeller, malaria,
stomach ulcers, and others. This medication works on
bacteria and other organisms, which enhances low-
density lipoprotein receptors and cholesterol, and also
slows blood clotting that includes Vernoni amygalina
(12%), Saccharum officialis (11.5%), Alum sativum (13%),
and Cajanus cajan (11.5%) as active components (9).

An oral herbal remedy known as Yoyo Bitters Herbal
Mixture (YBHM) is widely utilized throughout Nigeria.
It belongs to the category of bitters made by Abllat
Nigeria Company Limited, a local manufacturer of
healthcare products. It is an herbal medicine introduced
to the Nigerian market in 2003. The introduction of
this product to Nigeria’s medical industry has garnered
widespread acceptance and usage among the general
population. The National Agency for Food and Drug
Administration and Control (NAFDAC) has officially
acknowledged the drug as the initial authentic bitter
produced in Nigeria, which does not contain alcohol,
artificial coloring, or artificial preservatives. It has
records for the treatment of, among other things,
arthritis, obesity, hypertension, infertility, diabetes, and
liver toning capability (10). The polyherbal formulations
(Yoyo and Dr. Iguedo Goko bitters) have not been
assessed for their antioxidant and anti-inflammatory
activities. Therefore, this study aimed to evaluate the in
vitro antioxidant and anti-inflammatory properties of
selected polyherbal formulations sold in Nigeria.

Materials and Methods

Chemicals

The analysis utilized albumin, trypsin, Tris-HCI,
perchloric acid, casein, lipoxygenase, linoleic acid, lutein,
rutin, P-carotene, and methanol. All other chemicals
employed were of analytical grade.

Collection of herbal formulation samples

The two Nigerian Herbal formulations that were used in
this study were purchased in Cynflac Pharmacy, Imgbi
road, Yenagoa, Bayelsa State, namely Yoyo Cleanser Bitters
(NAFDAC number: A7-1051L) and Dr. Iguedo Goko
Cleanser” (NAFDAC registration number: A7-0804L).
The samples were transported to the research laboratory
of the Department of Pharmacology, Faculty of Basic
Medical Sciences, College of Health Sciences, Niger Delta
University, Wilberforce Island, Bayelsa State, and after
that, stored at room temperature before the experiment.

Preparation of samples

The samples (Goko and Yoyo) were evaporated to dryness
at 40 °C using a constant-temperature water bath. The
dry powder and the Standard (Ascorbic acid) were
then constituted at 50, 100, 150, 200, and 250 pg/mL

concentrations, as described by Joshi et al (11).

Fe**reducing power assay

A mixture was prepared by combining 2.5 mL of a
phosphate buffer solution with a concentration of 0.2
M, 2.5 mL of a potassium ferricyanide solution with
a concentration of 1%, and 1 mL of each of the test
samples and the standard. Following 20 minutes of
incubation at a temperature of 50 °C, a volume of 2.5 mL
of trichloroacetic acid with a concentration of 10% was
introduced into the mixture. The resulting solution was
thoroughly mixed and then subjected to centrifugation
at a speed of 3000 revolutions per minute for a duration
of 10 minutes. The solution was prepared by mixing 2.5
mL of supernatant with 2.5 mL of distilled water and
then adding 0.5 mL of a newly prepared ferric chloride
solution with a concentration of 0.1%. The samples were
subjected to a 10-minute incubation period, after which
the absorbance at a wavelength of 700 nm was measured.
The rise in absorbance seen in the samples was utilized
as a quantitative indicator of their capacity for reduction.

DPPH scavenging activity

The capacity of the samples to give electrons or hydrogen
was evaluated utilizing the DPPH methodology. To
assess the radical scavenging ability, the experimental
procedure involved the addition of samples to a 1 mM
DPPH solution in ethanol, resulting in a purple-colored
solution. Subsequently, the amalgamation was subjected
to incubation under conditions devoid of light for 30
minutes, after which it was quantitatively assessed using
spectrophotometry at a wavelength of 517 nm relative
to a control consisting of distilled water. The observed
reduction in absorbance of the sample indicates its ability
to neutralize DPPH free radicals effectively.

The radical scavenging assay was quantified as
percentage inhibition, which was computed by subtracting
the absorbance of the test sample from the absorbance of
the control sample and multiplying the result by 100.

The measurement of absorbance in the control group

Radical scavenging assay (% inhibition) =

Absorbance of control — Absorbance of test <100

Absorbance of control

H,0, radical scavenging assay
The sample’s capacity to remove hydrogen peroxide
(H,0,) was assessed by mixing different amounts of the
sample and a reference material with 0.6 mL of a phosphate
buffer solution containing 40 mM H,O,. Following a
period of incubation in a light-restricted environment
for 10 minutes at ambient temperature, the samples were
spectrophotometrically measured for absorbance at a
wavelength of 230 nm. A blank solution consisting of
phosphate buffer was employed, while a control solution
containing 40 mM H, O, in phosphate buffer was utilized.
The calculation of the radical scavenging percentage
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was performed using the aforementioned formula.

Absorbance of control — Absorbance of test

x100

% inhibition =

Absorbance of control

Anti-inflammatory activity

The evaluation of the sample’s anti-inflammatory
effectiveness in a laboratory setting was conducted using
the human red blood cell (HRBC) membrane stabilization
technique described by Yesmin et al (12). Individuals in
good health were subjected to blood sample collection.
The blood samples were mixed with an equal amount
of Alsever’s solution, which had been sterilized. The
mixture was homogenized entirely and then centrifuged
at a rotating speed of 3000 revolutions per minute for 15
minutes. The pellet of red blood cells (RBCs) was washed
three times using an isosaline solution. Then, a 10%
suspension of HRBCs was created using the same isosaline
solution. The sample was combined with an equivalent
volume of phosphate buffer, followed by hyposaline and
HRBC suspension in specific volumes: one milliliter,
two milliliters, and 0.5 milliliters, respectively. Following
incubation at 37 °C for 30 minutes, the reaction mixture
was centrifuged at a speed of 3000 revolutions per minute
for 10 minutes. The liquid portion was analyzed using
spectrophotometry to measure its absorbance at a precise
wavelength of 560 nm. Diclofenac served as the reference
standard in the study. The hemolysis percentage was
determined by assigning a value of 100% to the observed
rate of hemolysis in the control group. The degree of
protection or prevention of hemolysis was assessed by
quantifying it using a percentage calculation based on the
following formula:

Absorbance of the test sample

% of protection=100- %100

The absorbance of the control

Total phenolic content

Preparation of standard gallic acid for calibration curve
The quantification of the samples’ overall phenolic
contents was performed using the Folin-Ciocalteu
colorimetric method, following the procedure described
by Grigore et al (13), with specific modifications. To
prepare the standard gallic acid solution, 10 mg of gallic
acid was dissolved in 10 mL of methanol, resulting in a
concentration of 1 mg/mL. The standard solution was
used to prepare gallic acid solutions in methanol with
varying concentrations (50, 100, 150, 200, and 250
pug/mL). To make a final volume of 10 mL, a solution
containing 10% Folin-Ciocalteu reagent and a solution
containing 7% Na,CO, were combined in a ratio of
5 mL and 4 mL, respectively, for each concentration.
The blue solution was thoroughly mixed and incubated
for 30 minutes at 40 °C in a water bath. Afterward,
the absorbance was measured at a wavelength of 760
nm relative to a blank sample. The experiments were
performed three times, and the average absorbance
values obtained at different concentrations of gallic acid
were used to create the calibration curve.

Preparation of samples for total phenolic content
Different concentrations of the extracts (50, 100, 150,
200, and 250 pug/mL) were produced. The recommended
experimental protocol for the standard gallic acid was
adhered to, and precise absorbance measurements
were recorded for each concentration of the extracts.
Samples were generated three times for each analysis,
and the calibration curve was created using the average
absorbance value. This enabled the measurement of the
phenolic content in the extracts. The quantification of
the total phenolic content in the extracts was represented
as milligrams of gallic acid equivalents (GAE) per gram
of material in dry weight (mg/g). The overall phenolic
levels in all samples were quantified using the equation
C=c V/m. The variable C in this equation denotes the
total phenolic content quantified in milligrams of gallic
acid equivalents per gram of dry extract. The variable
c represents the concentration of gallic acid obtained
from the calibration curve, measured in milligrams per
milliliter. V denotes the volume of the extract in milliliters,
whereas m signifies the mass of the extract in grams.

Statistical analysis

The data were reported as the mean +standard error of
mean (SEM) based on three independent measurements.
One-way analysis of variance (ANOVA) determined
significant differences among the groups using the
Statistical Package for the Social Sciences (SPSS 20)
statistical analysis software.

Results

In vitro antioxidant results

The DPPH radical scavenging ability result was observed;
the IC_ value of Yoyo bitters (40.63+0.90% at 250 pg/mL)
was highest, while Dr. Goko bitters (3.26 +£0.21% at 50 pg/
mL) was lowest. Meanwhile, the positive control (ascorbic
acid) had an IC_| value of 93.54+0.57% at 250 pg/mL, as
shown in Table 1. The ferric-reducing antioxidant power
of the samples was highest in Dr. Goko bitters, 1.96 +0.02
% at 250 ug/mL, and lowest in Dr. Goko and Yoyo bitters,
0.46+0.01% at 100 and 50 pg/mL, respectively as shown
in Table 2. The hydrogen peroxide free radical scavenging
activity of the samples was highest in Yoyo bitters,
58.0.3+0.60 % at 250 pg/mL, and lowest in Dr. Goko
bitters, 7.28 £0.02 % at 50 pg/mL, as shown in Table 3.

Table 1. DPPH radical scavenging ability (%) of the poly-herbal formulations

Concentration Goko Yoyo Ascorbic

(ug/mL) (% inhibition) (% inhibition) (% inhibition)
50 3.26+0.21° 4.55+0.35" 23.85+1.95°
100 7.90+0.46¢ 10.25+0.31¢ 46.48+0.444
150 12.30+0.25¢ 15.29+0.99¢ 64.94+0.63¢
200 21.9+0.39' 24.02+0.06* 77.63+0.54>
250 35.6+0.49¢ 40.63 £0.90° 93.54+0.57¢

Note: Data are mean=standard error of mean in triplicate determination.
Means of the different superscript alphabets in the same column show no
significant difference at 95% confidence levels (P<0.05).
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In vitro anti-inflammatory results

The anti-inflammatory (HRBC membrane stabilizing
activity) findings indicate that Yoyo bitters exhibited
the highest percentage of protection (89.46+6.11%) at
a concentration of 1000 pg/mL, while the lowest rate of
protection (26.62 + 1.13%) was observed at a concentration
of 200 pug/mL. The reference standard diclofenac sodium
has a percentage of 90.46 + 1.44 at a concentration of 1000
ug/mL, as shown in Table 4. Meanwhile, the poly-herbal
formulations had the highest and lowest total phenolic
concentrations in Yoyo bitters (97.52+£1.43 mg GAE/g at
250 pg/mL) and Dr. Goko bitters (47.3 +1.44 mg GAE/g at
50 ug/mL), respectively shown in Table 5.

Discussion

The present study evaluated the antioxidant and anti-
inflammatory activities of the polyherbal formulations
using DPPH, reducing power assay, hydrogen peroxide
scavenging activityy, HRBC membrane stabilization
activity, and total phenolic content. In DPPH radical
scavenging ability, it was discovered that the Yoyo herbal
formulation exhibited a higher potency, as evidenced by
a 1C, value of 40.63+0.90% at a concentration of 250
pug/mL. In contrast, Dr. Goko bitters demonstrated the
lowest potency with a value of 3.26+0.21% at a 50 ug/
mL concentration. In the experiment, ascorbic acid was
utilized as the positive control, exhibiting an IC50 value of
93.54+0.57% at a 250 pg/mL concentration. The findings
of this work were inconsistent with the works of Grigore
et al (13) and Enenebeaku et al (14).

Reducing power assay is an essential parameter for
evaluating the antioxidant activity of the poly-herbal
formulations. The samples in this study exhibited varying
levels of ferric-reducing antioxidant power. Among these

Table 2. Ferric reducing antioxidant power of the poly-herbal formulations

Concentration (pg/mL)  Goko (%) Yoyo (%)  Ascorbic acid (%)
50 0.51+0.01¢  0.46+0.01¢ 0.83+0.02¢
100 0.46+0.01¢  0.82+0.05¢ 1.0+0.38°
150 1.45£0.07¢ 1.49+0.02¢ 1.62+0.02°
200 1.80+£0.04* 1.84+0.03" 1.88+0.003¢
250 1.96+0.02" 1.92+0.003° 1.99+0.003¢

Note: Data are mean=standard error of mean in triplicate determination.
Means of the different superscript alphabets in the same column show no
significant difference at 95% confidence levels (P<0.05).

Table 3. Hydrogen peroxide free radical scavenging activity of the poly-
herbal formulations

formulations, Dr. Gokobittershad the maximumantioxidant
power at a concentration of 250 pg/mL, with a value of
1.96 +0.02%. On the other hand, Dr. Goko and Yoyo bitters
exhibited the lowest antioxidant power at concentrations of
100 and 50 ug/mL, with values of 0.46 £0.01% (Table 2). The
observed enhancement in reducing power within the poly-
herbal formulations suggests certain constituents possess
electron-donating properties. These constituents can
engage with free radicals, converting them into more stable
molecules, effectively terminating radical chain reactions.
The formulations exhibited an increase in reducing power
as the concentration rose. The findings of this investigation
are consistent with the research conducted by Rahman et
al (15). Hydrogen peroxide exhibits the ability to traverse
cellular membranes and potentially engage in oxidation
reactions with various substances. The poly-herbal
formulations exhibited varying levels of hydrogen peroxide
free radical scavenging activity. Among the formulations,
Yoyo bitters demonstrated the maximum activity, with a
percentage of 58.0.3+0.60 at a concentration of 250 pg/mL.
On the other hand, Dr. Goko bitters displayed the lowest
activity, with a percentage of 7.28+0.02 at a concentration
of 50 pg/mL, as indicated in Table 3. The findings presented
in this study align with the results reported by Subhashini
etal (16).

The Poly-herbal formulations can stabilize cell
membranes by preventing hypotonicity, indicating their
potential anti-inflammatory capabilities (17). The present
study investigated the membrane stabilizing activity of the
polyherbal formulations on HRBCs. The results revealed
that Yoyo bitters exhibited the highest percentage of
protection, with a value of 89.46 + 6.11% at a concentration
of 1000 pg/mL. Conversely, the lowest protection rate was
observed at a concentration of 200 pug/mL, with a value of

Table 4. Human Red Blood Cell membrane stabilizing activity (% protection)
of the poly-herbal formulation

Concentration Goko % Yoyo % Diclofenac %
pg/mL protection protection protection

200 28.16+1.22¢ 26.62+1.134 63.18+1.03"
400 42.74+1.22¢ 43.46+0.38° 75.77 £0.95°
600 53.24+0.80° 54.35+£3.9° 80.01+1.26°
800 62.37+1.64% 69.96+0.95" 56.88+2.32¢
1000 79.25+1.04° 89.46+6.11¢ 90.46 +1.44¢

Note: Data are mean=standard error of mean in triplicate determination.
Means of the different superscript alphabets in the same column show no
significant difference at 95% confidence levels (P<0.05).

Table 5. Total phenolic content (mg GAE/g) of the poly-herbal formulation

Concentration Goko % Yoyo % Ascorbic acid %

(pg/mL) inhibition inhibition inhibition Concentration pg/mL Goko (mg GAE/g) Yoyo (mg GAE/g)
50 7.28+0.02¢ 8.39+0.16" 12.65+0.13" 50 47.3+1.44° 47.52+1.434
100 12.25+0.114 13.79£0.20° 35.86+0.29¢ 100 51.65+0.33" 52.21+0.33¢
150 22.2+0.65° 23.71+0.36° 56.13+0.94¢ 150 58.51+0.24¢ 59.85+0.19¢
200 37.85+0.44 38.62+0.13¢ 81.72+0.53¢ 200 75.5£3.13¢ 80.25+0.46°
250 53.12+0.48° 58.03+0.60° 98.17+£0.47° 250 87.33£1.44¢ 97.52£1.43°

Note: Data are mean=standard error of mean in triplicate determination.
Means of the different superscript alphabets in the same column show no
significant difference at 95% confidence levels (P<0.05).

Note: Data are mean=standard error of mean in triplicate determination.
Means of the different superscript alphabets in the same column show no
significant difference at 95% confidence levels (P<0.05).
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26.62+1.13%. The diclofenac sodium reference standard
has a concentration of 90.46+1.44% at 1000 ug/mL. The
aforementioned in vitro methodology showed enhanced
efficiency in time management, adaptability, and overall
convenience. Based on the findings of this experiment, it
may be inferred that the poly-herbal formulations exhibit
favorable membrane stability, demonstrating effective
anti-inflammatory properties. The findings presented
here are consistent with previous research by Kumar et al.
(17) and Rajalakshmi et al. (18).

The quantity and placement of hydroxyl groups
primarily determine the efficacy of polyphenols in
inhibiting free radical oxidation. These compounds,
identified as the key agents responsible for scavenging free
radicals and the antioxidant properties observed in plants
(19-21), play a crucial role in the potential of poly-herbal
formulations as free radical scavengers (22). In our study,
the herbal formulations demonstrated varying levels of
total phenolic content. Yoyo bitters exhibited the highest
concentration at 97.52 +1.43 mg GAE/g at 250 pg/mL.

On the other hand, Dr. Goko bitters had the lowest
concentration, measuring 47.3+1.44 mg GAE/g at a
concentration of 50 pug/mlL, as indicated in Table 5. The
findings align with the research conducted by (23,24) on
the overall phenolic composition of infusions derived
from several members of the Lamiaceae family, such as
lemon balm, common basil, sage, peppermint, and others.
The results obtained in this study exhibited a correlation
with the findings reported by Khomdram and Singh (21).

Conclusion

The DPPH technique, ferric reducing power, and H202
assays showed that the analyzed samples (Yoyo and
Goko) had lower antioxidant activities than the reference
standard (Ascorbic acid). Meanwhile, Yoyo bitters had the
highest anti-inflammatory impact on Human Red Blood
Cell membrane stabilization compared to Goko bitters.
However, the reference standard diclofenac sodium has
a higher percentage when compared with the analyzed
samples. Yoyo bitters had the highest total Phenolic content
when compared with Goko bitters. The research suggests
that the formulations are ineffective in antioxidant and
anti-inflammatory activities compared with the reference
standard drugs (Ascorbic acid and diclofenac sodium).
Also, further investigation is required for the bioactive
compounds and cytotoxicity of the polyherbal formulations.

Acknowledgments
We wish to acknowledge Mr. Sunday C, the laboratory technologist
who assisted in the work’s conduct.

Authors’ Contribution

Conceptualization: Odangowei Inetiminebi Ogidi.

Data curation: Odangowei Inetiminebi Ogidi.

Formal analysis: Odangowei Inetiminebi Ogidi, Marcella Tari
Joshua.

Funding: Odangowei Inetiminebi Ogidi, Marcella Tari Joshua.
Investigation: Odangowei Inetiminebi Ogidi, Marcella Tari Joshua.
Methodology: Odangowei Inetiminebi Ogidi, Marcella Tari Joshua.

Project administration: Odangowei Inetiminebi Ogidi.

Resources: Odangowei Inetiminebi Ogidi, Marcella Tari Joshua.
Supervision: Odangowei Inetiminebi Ogidi.

Visualization: Odangowei Inetiminebi Ogidi, Marcella Tari Joshua.
Writing-original draft: Odangowei Inetiminebi Ogidi.
Writing-review & editing: Odangowei Inetiminebi Ogidi, Marcella
Tari Joshua.

Competing Interests
The authors declared no conflict of interest in the manuscript.

Ethical Approval

This study was approved by the Research and Ethics Committee of
the Department of Biochemistry, Faculty of Basic Medical Sciences,
Bayelsa Medical University, Yenagoa, Bayelsa State, Nigeria, with a
Reference Number FBMS/AD/BCH/REC/29/01.

Funding
This study did not receive any funding from any organization; it was
all self-funded.

References

1. Max RA, Mwageni C, Bakari GG. Effect of crude root
extract from Synadenium glaucescens on selected bacterial
infections in albino mice (Mus musculus). ] Med Plants Res.
2014;8(26):915-23. doi: 10.5897/jmpr2014.5468.

2. Yuan H, Ma Q, Ye L, Piao G. The traditional medicine
and modern medicine from natural products. Molecules.
2016;21(5):559. doi: 10.3390/molecules21050559.

3. Thorat ID, Jagtap DD, Mohapatra D, Joshi DC, Sutar RF, Kapdi
SS. Antioxidants, their properties, uses in food products and
their legal implications. Int J Food Stud. 2013;2(1):81-104.
doi: 10.7455/ijfs/2.1.2013.a7.

4. Ogidi Ol, Tobia PS, ljere DN, Akpan UM, Omu O, Carbom HE,
et al. Investigation of bioactive compounds and antimicrobial
sensitivity of pawpaw (Carica papaya) leave extracts against
morbific micro-organisms. ] Appl Pharm Sci. 2022;10(1):21-8.
doi: 10.18231/j.joapr.2020.21.28.

5. Ogidi Ol, Okore CC, Akpan UM, Ayebabogha MN, Onukwufo
CJ. Evaluation of antimicrobial activity and bioactive
phytochemical properties of mango (Mangifera indica) stem-
bark extracts. Int ] Pharmacogn. 2021;8(5):189-95. doi:
10.13040/ijpsr.0975-8232.ijp.8(5).189-95.

6. Kasote DM, Katyare SS, Hegde MV, Bae H. Significance of
antioxidant potential of plants and its relevance to therapeutic
applications. Int J Biol Sci. 2015;11(8):982-91. doi: 10.7150/
ijbs.12096.

7. Ogidi Ol, Ogoun TR, Njoku CO, Charles EE, Amgbare EB,
Omotehinse ET. Toxicity studies on the effects of non-steroidal
anti-inflammatory drugs in Wistar albino rats. Elixir Pharmacy.
2020;149:55010-4.

8. Ukoha PO, Cemaluk EA, Nnamdi OL, Madus EP. Tannins
and other phytochemical of the Samanaea saman pods
and their antimicrobial activities. Afr | Pure Appl Chem.
2011;5(8):237-44.

9. Ogoun TR, Ogidi OI, Frank-Oputu A. Safety evaluation of Dr
Iguedo Goko Cleanser® poly-herbal formulation in Wistar
albino rats. World ) Pharm Pharm Sci. 2022;11(2):41-51. doi:
10.20959/wjpps20222-21145,

10. Ogoun TR, Ogidi Ol, Aye T. Toxicity studies of Yoyo Cleanser
Bitters poly-herbal formulation in albino rats. World J Pharm
Res. 2022;11(1):1-11. doi: 10.20959/wjpr20221-22534.

11. Joshi P, Yadaw GS, Joshi S, Semwal RB, Semwal DK. Antioxidant
and anti-inflammatory activities of selected medicinal herbs
and their polyherbal formulation. S Afr ] Bot. 2020;130:440-7.
doi: 10.1016/j.sajb.2020.01.031.

12. Yesmin S, Paul A, Naz T, Atiqur Rahman AB, Akhter SF, Ibne
Wahed MI, et al. Membrane stabilization as a mechanism

Future Natural Products, Volume 9, Issue 2, 2023 67


https://doi.org/10.5897/jmpr2014.5468
https://doi.org/10.3390/molecules21050559
https://doi.org/10.7455/ijfs/2.1.2013.a7
https://doi.org/10.18231/j.joapr.2020.21.28
https://doi.org/10.13040/ijpsr.0975-8232.ijp.8(5).189-95
https://doi.org/10.7150/ijbs.12096
https://doi.org/10.7150/ijbs.12096
https://doi.org/10.20959/wjpps20222-21145
https://doi.org/10.20959/wjpr20221-22534
https://doi.org/10.1016/j.sajb.2020.01.031

13.

14.

15.

16.

of the anti-inflammatory activity of ethanolic root extract of
Choi (Piper chaba). Clin Phytosci. 2020;6(1):59. doi: 10.1186/
s40816-020-00207-7.

Grigore A, Vulturescu V, Neagu G, Ungureanu P, Panteli
M, Rasit I. Antioxidant-anti-inflammatory evaluation of a
polyherbal formula. Pharmaceuticals. 2022;15(2):114. doi:
10.3390/ph15020114.

Enenebeaku UE, Duru CE, Okotcha EN, Ogidi Ol, Mgbemena
IC, Nwigwe HC, et al. Phytochemical analysis and antioxidant
evaluation of crude extracts from the roots, stem and leaves
of Dictyandra arborescens (Welw.). Trop ] Nat Prod Res.
2022;6(1):62-70. doi: 10.26538/tjnpr/v6il.12.

Rahman H, Manjula K, Anoosha T, Nagaveni K, Eswaraiah MC,
Bardalai D. In-vitro anti-oxidant activity of Citrullus lanatus
seed extracts. Asian )] Pharm Clin Res. 2013;6(3):152-7.
Subhashini NA, Thangathirupathi A, Lavanya N. Antioxidant
activity of Trigonella foenum graecum using various in vitro
and ex vivo models. Int ) Pharm Pharm Sci. 2011;3(2):96-102.
KumarV, Bhat ZA, Kumar D, Bohra P, Sheela S. In-vitro anti-
inflammatory activity of leaf extracts of Basella alba Linn. var.
alba. Int) Drug Dev Res. 2011;3(2):176-9.

Rajalakshmi P, Vadivel V, Brindha P. Investigation of in vitro
antioxidant and anti-inflammatory activities of selected siddha

20.

21.

22.

23.

24.

polyherbal formulations. Indian J Pharm Educ Res. 2017;51(4
Suppl):S747-53. doi: 10.5530/ijper.51.45.108.

Gougoulias N, Mashev N. Antioxidant activity and
polyphenols content of some herbal teas of Lamiaceae family
from Greece and Bulgaria. Oxid Commun. 2015;38(1):25-34.
Chrpova D, Koufimska L, Gordon MH, Hefmanova V,
Roubitkovd I, Panek J. Antioxidant activity of selected phenols
and herbs used in diets for medical conditions. Czech ] Food
Sci. 2010;28(4):317-25. doi: 10.17221/129/2010-cjfs.
Khomdram S, Singh P. Polyphenolic compounds and free
radical scavenging activity in eight Lamiaceae herbs of
Manipur. Not Sci Biol. 2011;3(2):108-13. doi: 10.15835/
nsh325638.

Kumar S. The importance of antioxidants and their role in
pharma-central science-a review. Asian J Res Chem Pharm
Sci. 2014;1(1):27-44.

Katalinic V, Milos M, Kulisic T, Jukic M. Screening of 70
medicinal plant extracts for antioxidant capacity and total
phenols. Food Chem. 2006;94(4):550-7. doi: 10.1016/j.
foodchem.2004.12.004.

Rusaczonek A, Swiderski F, Waszkiewicz-Robak B. Antioxidant
properties of tea and herbal infusions. Pol J Food Nutr Sci.
2010;60(1):33-5.

Cite this article as: Ogidi Ol, Joshua MT. In vitro antioxidant and anti-inflammatory activities of selected polyherbal formulations sold in Nigeria. Future Nat
Prod. 2023;9(2):63-68. doi: 10.34172/fnp.2307-1252.

68

Future Natural Products, Volume 9, Issue 2, 2023


https://doi.org/10.1186/s40816-020-00207-7
https://doi.org/10.1186/s40816-020-00207-7
https://doi.org/10.3390/ph15020114
https://doi.org/10.26538/tjnpr/v6i1.12
https://doi.org/10.5530/ijper.51.4s.108
https://doi.org/10.17221/129/2010-cjfs
https://doi.org/10.15835/nsb325638
https://doi.org/10.15835/nsb325638
https://doi.org/10.1016/j.foodchem.2004.12.004
https://doi.org/10.1016/j.foodchem.2004.12.004
https://doi.org/10.34172/fnp.2307-1252

