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ABSTRACT

Agelanthus dodoneifolius (Loranthaceae) commonly named African mistletoe is traditionally used in Burkina Faso as a
decoction for the treatment of asthma, stomach-ache and cardiovascular diseases. The current study was designed to
assess the DPPH free radical scavenging effect and the flavonoid and phenolic contents of the decoction and maceration
extracts from Agelanthus dodoneifolius leaves. Moreover, the phytochemical analysis was also carried out. The decoction
and maceration were prepared in water. Phytochemical analysis was realized according to the standard protocols. The
scavenging activity was determined using the radical 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay. The flavonoid and
phenolic contents were assessed using the Neu and Folin-Ciocalteu reagents, respectively. The phytochemical
investigation showed the presence of flavonoid, tannins, steroids, triterpenes, carotenoids, anthocyanins and sugars in
Agelanthus dodoneifolius dried and powdered leaves. Both decoction and maceration exhibited a significant dose-
dependent radical scavenging activity with ECsg values of 8.20 £ 0.25 and 13.20 £ 0.37 ug/mL, respectively. This
significant radical scavenging effect may be attributed to their richness in flavonoid and phenolic compounds. This study
enhances the ability of Agelanthus dodoneifolius leaves as excellent natural source for antiradical scavenging. Therefore,
the results may be taken account for the development of an herbal medicine to treat diseases related to an oxidative

damage.
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INTRODUCTION

The use of medicinal plants for the treatment of various
diseases is as old as mankind®. Nowadays, people have
demonstrated a significant enthusiasm towards traditional
and complementary medicine that several countries
included this kind of medicine in their health programs?.
Indeed, the traditional and complementary medicine
constitutes sometimes the only and most reliable source
of care for many millions of people as it is more
accessible, affordable and culturally acceptable and
trusted®. Medicinal plants are more and more gaining
success since their compounds are generally better
tolerated and have less side effects when compared to the
non-natural or synthetic drugs®. The study of free radicals
such as reactive oxygen species (ROS) and reactive
nitrogen species (RNS) is still growing, evidenced with a
tremendous literature*. Free radicals are formed as
byproducts of normal biological process and can
intervene positively or negatively in the body®. Some of
their positive actions concern energy production,
regulation of cell growth and phagocytosis, while their
harmful effects are related to the fact that they seriously
damage important biomolecules such as nucleic acids,

proteins, lipids and cell membranes®®. The noxious
effects of free radicals are balanced with endogenous and
exogenous antioxidants that act by preventing the onset of
oxidative stress which is involved in the development of
important diseases such as cancer, neurodegenerative
disorders and aging’. The plant-derived antioxidants such
as polyphenolic compounds are still preferred to the
synthetic antioxidants which are suspected to promote
negative health effects®. Moreover, as stated by some
epidemiological studies, a long-term consumption of diet
rich in plant polyphenols contributes to fight oxidative
stress and thereby preventing the onset of serious chronic
diseases®. Agelanthus dodoneifolius (Loranthaceae), also
named African mistletoe is an ubiquitous and evergreen
shrub that is largely distributed throughout Africal®,
Agelanthus dodoneifolius is used to treat various diseases
such as cardiovascular diseases, asthma, wound and
cancer'213, The traditional uses

of Agelanthus dodoneifolius involve mainly decoction
and local application. The current study was undertaken
to assess the DPPH free radical scavenging effect of both
decoction and maceration extracts obtained from the
leaves of Agelanthus dodoneifolius.
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Figure 1: DPPH radical scavenging activity of
Agelanthus dodoneifolius extracts and quercetin.
Values are presented as mean * standard deviation
of duplicate experiments.

Table 1. ECsp (ug/ml) and ARP values of
Agelanthus dodoneifolius leaves aqueous extracts

Sample ECso (ug/mL) ARP
Quercetin 11.81+0.322 0.08
Maceration 13.20 £ 0.37¢2 0.08
Decoction  8.28 + 0.25"2 0.12

Values are mean + standard deviation of two
independent experiments. Within a column; means
not sharing the same letter (a; b; c¢) are
significantly different (p < 0.05; unpaired t-test
with Welch’s correction). Quercetin was used as
standard.

MATERIALS AND METHODS

Plant material collection: Leaves of Agelanthus
dodoneifolius were harvested from Vitellaria paradoxa
(Sapotaceae) in the area of Ouagadougou. Samples were
authenticated and a voucher specimens (01 & 02) were
deposited in the herbarium of the Plant Ecology and
Biology Laboratory, University of Ouagadougou,
Burkina Faso.Reagents and chemicals: 2,2-diphenyl-1-
picrylhydrazyl (DPPH), Folin-Ciocalteu phenol reagent,
2-aminoethyl diphenylborinate, quercetin, gallic acid and
sodium carbonate were purchased from Sigma (St-Louis,
USA). AIl other chemicals and solvents were of
analytical grade. Preparation of extracts: The agueous
extracts were obtained with the shade dried leaves of
Agelanthus dodoneifolius that were powdered using a
grinder machine. Maceration was prepared by dissolving
200 g of powdered leaves into 1 L of distilled water. The
extract was allowed to shake for 24 h. The decoction was
obtained by dissolving 100 g of leaves powder in 1 L of
distilled water and then brought it to boil for 15 min. All
the extracts were then filtered and freeze dried (Christ
Alpha, 1-2 LD). The yield of each extract was obtained
from the formula: Yield (%) = (m¢ /m;) < 100

mf: final mass of extract obtained after the lyophilization
mi: mass of initial dry powder used

Phytochemical screening: The phytochemical screening
was adapted from qualitative standard methods described
by'4. The detection of steroids, triterpenes, anthocyanins,
flavonoids, tannins and sugars was carried out with the
dried powdered leaves of Agelanthus dodoneifolius.
DPPH radical scavenging assay: The principle of this
assay is based on the reduction of DPPH, a free stable
radical by an antioxidant according to the following
reaction®®,

DPPH" + AH — DPPHH + A’

During the reaction, alcoholic solution of DPPH turns
from deep violet color to light yellow color.

The DPPH free radical assay was carried out in a 96-well
microplate using the method previously described?®. with
slight modifications. Briefly, 100 pL of various
concentrations of extract in methanol (from 5 to 25
pg/mL) were added to 100 pL of 0.01% methanolic
DPPH solution. The plate was incubated for 30 min in the
dark at ambient temperature and the absorbance was
recorded at 540 nm using a spectrophotometer (Bio-Rad,
Belgium). Quercetin at different concentrations (5-25
pg/mL) was used as standard. The DPPH radical
scavenging activity (%) was calculated as follows: DPPH
scavenging activity (%) = [(Ac — As) / Ac] x 100

Where At was the absorbance of control [DPPH +

Methanol without sample] and A5 was the absorbance of

sample [DPPH + Sample (extract/standard)]. In order to
assess the antiradical potency, the ECsy (defined as the
concentration of substrate that causes 50% reduction of
the DPPH color) and the antioxidant radical power (ARP)
were determined. The ARP is calculated as the inverse of
ECs value?'.

ARP = 1/ECso

Determination of flavonoid content: The flavonoid
content of the aqueous extracts of Agelanthus
dodoneifolius leaves was adapted to a 96-well plate using
the Neu’s reagent (2-aminoethyl diphenyl borinate)
according to the method of*8, with minor modifications.
The extracts (0.5%) were diluted 50% with methanol
(80%) and then, 2 mL of the resulting solution was mixed
with 100 uL of Neu’reagent (1% in methanol). The
absorbance of the mixture was measured at 405 nm using
a multiwell plate reader (Bio-Rad, Belgium). The extract
absorptions were compared to that of a standard
methanolic solution of quercetin (0.05 mg/mL) treated
with the same reagent and under the same conditions. The
flavonoid content was calculated as follows: F% = [(0.05
x Ae) / (Ag x Ce)] x 100

Where Ae was the absorption of aqueous extract, Ag

was the absorption of quercetin and C'e was the extract

concentration (C'e = 2.5 mg/mL under our experimental

conditions). Determination of total phenolic content: The
amount of total phenolic compounds in the aqueous
extracts of Agelanthus dodoneifolius leaves was
determined using Folin-Ciocalteu reagent according to
the method described by with some modifications.
Briefly, 25 pL of Folin-Ciocalteu’s reagent (50%, v/v)
was mixed with 10 pL of aqueous plant extract (1
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Table 2: Total flavonoid and total phenolic contents
of Agelanthus dodoneifolius leaves agueous extracts

Sample Flavonoid  Total phenolic
content (g GAE/100 ¢
(g QE/100 g extract)
extract)
Maceration  1.40 + 0.03" 18.55 £ 0.212
Decoction  1.48 +0.01? 18.33 + 0.45%

Values are mean =+ standard deviation of two
independent experiments. Within a column; means
not sharing the same letter (a; b; c) are significantly
different (p < 0.05; unpaired t-test with Welch’s
correction).

mg/mL). The plate was allowed to incubate 5 min at
room temperature,

after which 25 pL of 20% (w/v) sodium carbonate was
distributed in the wells and then distilled water was added
in order to reach a volume of 200 uL per well. The plate
was then incubated for 30 min at room temperature and
the absorbance was read at 540 nm with a microplate
reader (Bio-Rad, Belgium) against a blank (the reagent
was replaced by water). Gallic acid was used as standard
and the phenolic content, expressed as gram of Gallic
Acid Equivalents (GAE) per gram of lyophilized extract
(g GAE/g of extract), was obtained with the calibration
curve of gallic acid (y = 0.0302x — 0.0128, R? = 0.996).
Statistical analysis

Assays were realized in duplicate and the results are
expressed as mean * standard deviation (SD). The plotted
of DPPH radical scavenging activity graphs and the ECsg
values were obtained using the GraphPad Prism® (version
5.0) software. An unpaired t-test with Welch’s correction
was used for statistical comparisons and a p-value < 0.05
was considered as significant.

RESULTS AND DISCUSSION

The yields of maceration and decoction extracts were
practically the same with respective values of 18.34 and
17%. This result suggests that the decoction extract may
contain compounds that are thermoresistant. The
qualitative  phytochemical screening revealed the
presence of phytochemicals such as steroids, triterpenes,
carotenoids, flavonoids, anthocyanins, tannins and sugars
in the dried and powdered leaves of Agelanthus
dodoneifolius. Their presence may explain some of the
pharmacological activities of Agelanthus dodoneifolius™®
2022 There are various in vitro chemical models to
evaluate the radical scavenging activity of a pure
compound or plant extract. In the present study, the
radical scavenging effect was assessed according to a
modified method of'%. using the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) free radical. DPPH" assay is
routinely employed in laboratories for determining the
free radical scavenging potential of purified phenolic
compounds and natural plant extracts since the assay is
rapid, easy and inexpensivel”??4 Fig.l presents the
DPPH radical scavenging activity of quercetin compared
to that of both maceration and decoction extracts. The
DPPH assay measures the ability of a compound to act as

free radical scavenger or hydrogen donor?®. Our results
demonstrated that the scavenging effect was dose-
dependent for quercetin and the aqueous extracts of
Agelanthus dodoneifolius. The efficient concentration
(ECso) and the antioxidant radical power (ARP) are some
of parameters that are used to express the antioxidant
potency?®?8, Thus, it’s reported that an antioxidant is
more potent when the ECso and the ARP values are
respectively lower and larger'”?°. Therefore, considering
the results reported in Table 1, the antiradical capacity
can be ranked in the following order: decoction >
quercetin > maceration. Phenolic compounds such as
phenolic acids, flavonoids and tannins are widely
distributed in the plant kingdom and therefore represent
the most important secondary metabolites of the plants?”.
These metabolites, generally involved in protecting plants
from UV light and pathogens aggression, are known as
radical free scavengers®?’. Hence, the antiradical
scavenging capacity of a plant may be attributed to its
content in polyphenols. Table 2 expressed the flavonoid
and phenolic contents of the maceration and decoction
extracts from the leaves of Agelanthus dodoneifolius. The
flavonoid content of the decoction extract was slightly
higher than that of the maceration extract while there was
no statistically significant difference in their phenolic
content. The phenolic content reported in this study was
lower than that of our previous report?? since, here, a
modified Folin-Ciocalteu colorimetric assay method was
used. Therefore, the results may have been
underestimated. Based on these results, it can be argued
that the best potent antiradical effect of the decoction may
be attributed to its flavonoid content.

CONCLUSION

In the present study, we reported the DPPH free radical
scavenging effect as well as the total flavonoid and
phenolic contents of decoction and maceration extracts of
Agelanthus dodoneifolius leaves. The extracts, especially
the decoction, exhibited a significant DPPH radical
scavenging activity that can be related to their
polyphenolic content. Therefore, Agelanthus
dodoneifolius leaves are excellent natural source for
antioxidants and the plant may be used for the
development of an herbal drug in the treatment of various
diseases such as asthma and cardiovascular diseases.
Taken together, the results give a valid justification to the
use of Agelanthus dodoneifolius as a decoction and,
hence confirm that oral route and decoction are the most
preferred method of herbal administration and
preparation.

ACKNOWLEDGMENTS

The study was supported by a grant from the Wallonia-
Brussels International. The authors would like to
acknowledge Dr Ange Mouithys-Mickalad for its
precious comments that have significantly improved the
manuscript.

REFERENCES

IJTPR, Volume 8, Issue 1, February- March 2016

Page 31



Boly et al. / DPPH Free Radical...

1. Petrovska BB. Historical review of medicinal plants's
usage. Pharmacogn Rev 2012; 6(11):1-5.

2. WHO. WHO traditional medicine stategy 2014-2023.
WHO, Geneva, 2013, 78 pages.

3. Lahlou M. The success of natural products in drug
discovery. Pharmacol Pharm 2013; 4:17-31.

4. Lobo V, Patil A, Phatak A, Chandra N. Free radicals;
antioxidants and functional foods: impact on human
health. Pharmacogn Rev 2010; 4(8):118-126.

5. Sreeramulu D, Reddy CVK, Chauhan A, Balakrishna
N, Raghunath M. Natural antioxidant actvity of
commonly consumed plant foods in India: effect of
domestic processing. Oxid Med Cell Longev 2013;
2013 (Article ID 369479):12 pages.

6. Pietta PG. Flavonoids as antioxidants. J Nat Prod
2000; 63:1035-1042.

7. Pham-Huy LA, He H, Pham-Huy C. Free radicals,
antioxidants in disease and health. Int J Biomed Sci
2008; 4(2):89-96.

8. Koleva Il, van Beek TA, Linssen JPH, de Groot A,
Evstatieva LN. Screening of plant extracts for
antioxidant activity: a comparative study on three
testing methods. Phytochem Anal 2002; 13:8-17.

9. Pandey KB, Rivzi Sl. Plant polyphenols as dietary
antioxidants in human health and disease. Oxid Med
Cell Longev 2009; 2(5):270-278.

10.Boussim 1J. Contribution a I'é¢tude des Tapinanthus
parasites du Karité au Burkina Faso. Thése de
doctorat de 3e cycle, Université de Ouagadougou,
1991, 129 pages.

11.Houenon JG, Yedomonhan H, Adomou AG, Tossou
MG, Oumorou M, Akoegninou A. Les loranthaceae
des zones guinéenne et soudano-guinéenne au Bénin
et leurs hétes. Int J Biol Chem Sci 2012; 6(4):1669-
1686.

12.Nacoulma/Ouedraogo O: Plantes médicinales et
pratiques médicales traditionnelles au Burkina Faso:
cas du plateau central. Thése de Doctorat d'Etat és-
Sciences. Université de Ouagadougou, 1996, 285
pages.

13.Builders MI, Uguru MO, Aguiyi C. Antiplasmodial
potential of the African mistletoe: Agelanthus
dodoneifolius Polh and Wiens. Indian J Pharm Sci
2012; 74(3):223-229.

14.Ciulei A. Pratical manuals on the industrial utilization
of chemical and aromatic plants. Methodology for
analysis of vegetable drugs. 1st Edition, Ministry of
Chemical Industry, Bucharest,1982, 67 pages.

15. Lalitha TP, Jayanti P. Study of antioxidant activity of
ethanolic extract of fresh Eichhornia crassipes
(Mart.)Solms. Der Pharmacia Sinica 2012; 3(2):271-
277.

16.Nara K, Miyoshi T, Honma T, Koga H. Antioxidative
activity of bound-form phenolics in potato peel. Biosc
Biotechnol Biochem 2006; 70(6):1489-1491.

17.Mishra K, Ojha H, Chaudhury NK. Estimation of
antiradical properties of antioxidants using DPPH
assay: A critical review and results. Food Chem 2012;
130(4):1036-1043.

18.Hariri EB, Sallé G, Andary C. Involvement of
flavonoids in the resistance of two poplar cultivars to
mistletoe (Viscum album L.). Protoplasma 1991;
162:20-26.

19.Karou D, Dicko MH, Simpore J, Traore AS.
Antioxidant and antbacterial activities of polyphenols
from ethnomedicinal plants of Burkina Faso. African
Journal of Biotechnology 2005; 4(8):823-828.

20.0uedraogo S, Traore A, Some N, Lompo M, Guissou
IP, Scott C, Bucher B, Andriantsitohaina R.
Cardiovascular properties of aqueous extract from
Tapinanthus dodoneifolius DC Danser. Afr J Tradit
Complement Altern Med 2005; 2(1):25-30.

21.0uedraogo M, Ouedroago S, Ouedraogo L, Traore A,
Belemtougri GR, Sawadogo LL, Guissou IP.
Pharmacological evaluations for the relaxant effect of
the  hydroalcoholic  extract of  Tapinanthus
dodoneifolius on rat trachea. Afr J Tradit Complement
Altern Med 2005; 2(2):166-176.

22.Boly R, Dessy S, Kohnen S, Kini F, Lompo M,
Mouithys-Mickalad A, Guissou IP, Dubois J, Deby-
Dupont G, Serteyn D, Franck T. Modulatory activities
of Agelanthus dodoneifolius (Loranthaceae) extracts
on stimulated equine neutrophils and myeloperoxidase
activity. Int J Mol Med 2011; 28:261-270.

23.Locatelli M, Gindro R, Travaglia F, Coisson JD,
Rinaldi M, Arlorio M. Study of the DPPH*-scavenging
activity: Development of a free software for the
correct interpretation of data. Food Chem 2009;
114:889-897.

24.Shalaby EA, Shanab SMM. Comparison of DPPH and
ABTS assays for determining antioxidant potential of
water and methanol extracts of Spirulina platensis.
Indian J Mar Sci 2013; 42(5):556-564.

25.Kedare SB, Singh RP. Genesis and development of
DPPH method of antioxidant assay. J Food Sci
Technol 2011; 48(4):412-422.

26.Chen Z, Bertin R, Froldi G. ECsp estimation of
antioxidant activity in DPPH. assay using several
statistical programs. Food Chem 2013; 138:414-420.

27.Dai J, Mumper RJ. Plant phenolics: extraction;
analysis and their antioxidant and anticancer
properties. Molecules 2010; 15:7313-7352.

IJTPR, Volume 8, Issue 1, February- March 2016

Page 32



