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Terminalia mantaly and Terminalia ivorensis are two plants traditionally used to treat lesions,
wounds, ulcers and hemorrhoids, malaria and yellow fever. In the present work, we evaluated the
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antioxidant power and determined the secondary metabolites contained in these two plants.
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disease.

The results show that Terminalia mantaly and Terminalia ivorensis have a good antioxidant activity.

They can be studied in the search for drugs against neurodegenerative diseases such as Alzheimer's
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INTRODUCTION

Medicinal plants are mainly used for the prevention and
curative treatment of many diseases!. In recent years, the
antioxidant activity of medicinal plants has become important
in research against cancer and neurodegenerative diseases.

Many medicinal plants contain a wide spectrum of
phytochemical compounds that can be sources of natural
antioxidants such as a-tocopherols, phenolic acids, flavonoids,
and tannins. These compounds possess in addition to their
antioxidant activities other biological properties such as anti-
inflammatory, antimicrobial and anticancer activity?.

The use of these natural substances is not only limited to the
therapeutic field but also to the industrial field where plants
are increasingly preferred to replace synthetic antioxidants
such as BHT (Butyl-hydroxytoluene), BHA (Butyl-
hydroxyanisol) and propyl gallate (PG)3.

The identification of new sources of natural substances of
interest is currently one of the most active research areas in
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the world. It is also a privileged research theme of the Biology
and Health Laboratory where this study was conducted. This
choice is based on the one hand, on the abundance of
medicinal plants in Cote d'Ivoire and on the other hand, on the
lack of knowledge of the phytochemical composition and
biological properties of many plants used in traditional
medicine.

Our objective is therefore to provide a scientific basis for the
traditional use of Terminalia mantaly and Terminalia ivorensis
barks through experimental laboratory studies, starting from
the hypothesis that the "medicinal” virtues of these plants are
mainly due to their antioxidant activity.

MATERIALS

T. mantaly and T. ivorensis barks were collected in the
Agboville region, located in the southeast of Cote d'Ivoire (Fig.
1).
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Figure 1. Geographical and administrative context of the Department of Agboville in Cote d'Ivoire
METHODS total polyphenols, catechic tannins, gall tannins, quinones,

Preparation of hydroalcoholic extracts

One hundred grams of plant powder was macerated in 1 L of
70% ethanol for 24H. The homogenate obtained was
successively filtered once on clean cloth square, three times on
hydrophilic cotton and once on Whatman 3 mm paper. The
filtrate obtained was then dried in the "Venticel" oven at 55°C
for 48 hours. This series of operations led to the
hydroalcoholic extract of the plants.

Evaluation of the antioxidant activity by the DPPH method

Determination of free radical scavenging activity by DPPH
assay was performed using the method described by
Molyneux#* slightly modified. An ethanolic solution of DPPH
was prepared by dissolving 4 mg of it in 100 mL of ethanol.
Then, to 0.8 mL of extract at a given concentration was added
3.2 mL of the DPPH solution. The extracts together with the
reference (ascorbic acid) were tested at different
concentrations (800 - 400 - 200 - 100 - 50 - 25 - 12.5 - 6.25
pug/mL). Absorbances were measured at 517 nm after 30
minutes of incubation in the dark. Three trials were performed
for each concentration of product tested.

The antioxidant activity related to the DPPH" radical
scavenging effect is expressed as percent inhibition (1%) using
the following formula:

1%-= [(Control absorbance - Test absorbance)/ Control
absorbance] x 100

Phytochemical study

Phytochemical examination is necessary to identify the major
families of secondary metabolites existing in the barks of T.
mantaly and T. ivorensis. We characterized the presence of
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saponosides, alkaloids, coumarins and anthocyanins.
Total polyphenols

To 2 mL of plant extract is added one drop of a 2% alcoholic
solution of ferric chloride. The appearance of a more or less
dark blue-black or green coloration indicates the presence of
polyphenols.

Catechic tannins

Five milliliters of plant extract, is evaporated to dryness in a
porcelain capsule heated on sand. To this residue are added 15
mL of stiasny's reagent. The whole was heated in a water bath
at 80 °C for 30 min. The observation of a precipitate in large
flakes indicates the presence of catechic tannins.

Gallic tannins

To 5 mL sample of plant extract, was filtered, saturated with
sodium acetate. Then added 3 drops of 2% FeCl3 (2 g in 100
mL). The appearance of a blue-black coloration (specific)
indicating the presence of gall tannins.

Quinones

In a porcelain capsule, a 2 mL sample of plant extract is
evaporated to dryness in a sand bath and then triturated with
5 ml of hydrochloric acid diluted to 1/5. The whole is heated
in a boiling water bath in a test tube for 30 minutes. After
cooling, the hydrolysate is extracted with 20 mL of chloroform
in a test tube. It is then saturated with 0.5 mL of diluted
ammonia. A red or purple coloration was the sign of the
presence of quinones.
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Saponosides

To 2 mg/mL solution of the extract is mixed with water in a
test tube. After shaking, the formation of a stable foam would
be an indication of the presence of saponosides in the extracts.

Alkaloids

To 6 ml sample of plant extract is evaporated to dryness in a
porcelain capsule in a sand bath. The residue is taken up in 6
mL of ethanol (60°). The resulting solution is divided into
three test tubes, two drops of Dragendorff's reagent are added.
The formation of orange precipitate indicates the presence of
alkaloids.

Coumarines

To 2 ml of ethanoic solution (acetic acid) is added 0.5 mL of
10% NaOH. After heating and cooling, 4 mL of distilled water
is added. The solution becomes transparent compared to the
control. The reaction is positive if the acidification of the
transparent solution with a few drops of concentrated HCI
causes the yellow coloration to fade to cloudy or if a
precipitate is formed.

Anthocyanins

To 2.5 ml of the extract is added 1 mL of 20% HCl. The
addition of 5 mL of NH40H turns the solution purplish blue
indicating the presence of anthocyanins>.

RESULTS AND DISCUSSION
Scavenging of the DPPH free radical

The antioxidant activity of a compound corresponds to its
ability to resist oxidationé. Many methods are currently used
to evaluate this activity. The DPPH radical has been widely
used to study the antiradical activity of different plant
extracts. The  chemical compound 2,2-diphenyl-1-
picrylhydrazyl was one of the first free radicals used to study
the structure-antioxidant activity relationship of phenolic
compounds?. It has an unpaired electron on a nitrogen bridge
atom. The reduction of this radical is accompanied by its
change from the characteristic purple color of the DPPH
solution to the yellow color measurable by spectrophotometry
at 517 nm8. From the values obtained, we calculated the
percentages of inhibition using the formula given previously.
The values obtained allowed us to draw curves represented in
Fig. 2, which show the variation of the inhibition percentage as
a function of the concentrations of our extracts. We
determined graphically the concentration corresponding to
50% inhibition (IC50). In view of our results, T. ivorensis and
T. mantaly have a very good antioxidant activity justifying
their use in traditional medicine.

Table 2: Phytochemical composition of hydroalcoholic extracts
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Figure 2: DPPH radical inhibition curve

Table 1: ICso of products

ICso (ng/ml)
T. mantaly 10
T. ivorensis 12,6
Vitamin C 7,75
Phytochemical tests

Phytochemical tests consist in detecting the different families
of secondary metabolites existing in the studied part of the
plant by qualitative characterization reactions.

These reactions are based on phenomena of precipitation or
coloration by reagents specific to each family of compounds?®.
The results of the phytochemical tests carried out on the
hydro-ethanolic extract are grouped in Table 2.

We note that T. ivorensis and T. mantaly are very rich in
polyphenols. Polyphenols are powerful antioxidants that help
neutralize free radicals, which justifies the antioxidant power
of these two plants. These plants also contain gall tannins,
saponosides, anthocyanins, quinones and alkaloids. There is
an absence of catechic tannins and coumarins.
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CONCLUSION

This study has shown that Terminalia ivorensis and Terminalia
mantaly, two plants widely used in traditional medicine can be
a source of new natural antioxidant molecules. They can be
studied in the search for drugs against neurodegenerative
diseases such as Alzheimer's disease.

ACKNOWLEDGEMENTS

This work was supported by grants from the FONSTI-CRDI.
Team researchers have worked in full partnership with local
institutions, traditional healers and communities in order to
respectfully conduct research in the area of Indigenous
Knowledge, assuring the intellectual property rights and the
sharing of benefits that may arise as a result of this study.

REFERENCES

1. Wahiba B, Abderrahman B., Nabil C, Antiulcerogenic activity of
Zizyphus lotus (L.) extracts. Journal of Ethnopharmacology, 2007,
112 (2):228-231. https://doi.org/10.1016/j.jep.2007.02.024

2. Lee JT, Connor-Appleton S, Haq AU, Bailey CA, Cartwright AL,
Quantitative measurement of negligible trypsin inhibitor activity
and nutrient analysis of guar meal fractions. Journal of Agriculture
and Food Chemistry, 2004, 52:6492-6495.
https://doi.org/10.1021/jf049674+

ISSN: 2250-1177 [60]

Journal of Drug Delivery & Therapeutics. 2023; 13(1):57-60

3. Amarowicz R,, Barl B, Pegg RB, Potential natural anti-oxidants from
Saskatchewan indigenous plants, Journal of Food Lipids, 1999,
6:317-329. https://doi.org/10.1111/j.1745-4522.1999.tb00153.x

4. Molyneux P, The use of the stable free radical
diphenylpicrylhydrazyl (DPPH) for estimating antioxidant
activity, Songklanakarin Journal of Science and Technology, 2004;
26(2):211-219.

5. Badiaga M, Etude ethnobotanique, phytochimique et activités
biologiques de Nauclea latifolia Smith, une plante médicinale
africaine récoltée au Mali. These, Université de Bamako et
Université Blaise Pascal de Clermont-Ferrand, 2011, 137p.

6. Rice-Evans CA, Miller NJ, Bolwell PG, et al, The relative antioxidant
activities of plant derived polyphenolic flavonoids. Free Radical
Research, 1995, 22:375-83.
https://doi.org/10.3109/10715769509145649

7. Brand-Williams W, Cuvelier ME, Berset C, Use of a free radical
method to evaluate antioxidant activity, Lebensmitel-
Wissenschauft und Technologie, 1995, 28:25-30.
https://doi.org/10.1016/S0023-6438(95)80008-5

8. Bentabet N, Boucherit-Otmani Z, Boucherit K, Composition
chimique et activité antioxydante d'extraits organiques des
racines de Fredolia aretioides de la région de Béchar en Algérie.
Phytothérapie, 2014, 12:264-371.
https://doi.org/10.1007 /s10298-014-0834-x

9. Hagerman AE, Muller-Harvey I, Makkar HPS, Quantification of
tanins in tree foliage, Joint FAO/IAEA Division of Nuclear
Techniques in Food and Agriculture, Vienna, 2000, 26p.

CODEN (USA): JDDTAO


https://doi.org/10.1016/j.jep.2007.02.024
https://doi.org/10.1021/jf049674+
https://doi.org/10.1111/j.1745-4522.1999.tb00153.x
https://doi.org/10.3109/10715769509145649
https://doi.org/10.1016/S0023-6438(95)80008-5
https://doi.org/10.1007/s10298-014-0834-x

