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Abstract

The use of Chenopodium ambrosioides in some communities in Togo re-
veals its importance and its medicinal properties. The plant is often infused for
medicinal drinks before use. Thus, through a comparative study, this work fo-
cused on the identification of the different phytochemical groups and then on
the anti-radical capacities of ethanolic and aqueous extracts of aerial parts (lea-
ves and seeds) of Chenopodium ambrosioides obtained by maceration and
infusion. The phytochemical tests, carried out on the various extracts, showed
that they contained certain biomolecules such as flavonoids and tannins. Like-
wise, the presence of terpenoids and terpenes has been detected. However, it is
only in aqueous extracts that the alkaloids have been revealed. The determina-
tion of the polyphenol content of the extracts revealed that the aqueous infu-
sion contains 25.699 mgGAE/g DE, followed by the aqueous maceration:
24.873 mgGAE/g DE, after the ethanolic infusion: 21.009 mg GAE/g DE and
of the ethanolic maceration: 20.625 mg GAE/g DE. The results of the determina-
tion of the anti-radical capacity by the DPPH method after calculation of
the ICso, revealed that the infusion gives respectively in aqueous and etha-
nolic medium: 25.541 ug/ml and 48.269 ug/ml while the maceration leads
to 29.187 pg/ml 50.999 pg/ml respectively. This study showed that each
extract reacted with DPPH and the aqueous infusion was the most reac-
tive.
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1. Introduction

Plants have always been a part of human daily life as we use them for food, for
healing, and sometimes use them in our religious rites. Playing very important
roles in everyday life, some plants traditionally used to have medicinal properties
with great potential for therapeutic applications in the treatment of certain dis-
eases; Africans use medicinal plants from their pharmacopoeia to treat many dis-
eases. These plants contain natural bioactive compounds. Polyphenols, vitamins
and carotenoids, known to be antioxidant molecules, are found there [1]. Humans
have used herbal remedies throughout their lives and long before, good records have
been kept of the herb. World Health Organization has reported that a significant
portion of the world’s population (75%) use traditional medicine and pharma-
copoeia to cope with health problems [2]. In Africa, the therapeutic power of plants
was known empirically by our ancestors and parents [3]. More precisely in Togo,
the aerial parts (leaves and seeds) of Chenopodium ambrosioides are used for mak-
ing herbal teas to treat several pathologies: inflammation, malaria, abdominal pain,
digestive parasitosis. The plant is commonly used in traditional medicine in Togo
in the treatment of abscesses and infected wounds [4].

In traditional medicine, Chenopodium ambrosioides is used in the care of the
circulatory system as a poultice on the forehead and temples as a febrifuge, in
infusion, indicated in the treatment of fever, intestines and typhoid [5]. It is also
used in herbal tea in Mexico to produce milk in women and to improve blood
flow [6]. Its most common traditional form used in Brazil is that the leaves are
mixed with milk [7]. Parts of the plant, in this case, the aerial part, are used in
the treatment of malaria and diabetes [7]. The use of Chenopodium ambrosioides
gives it antioxidant, anti-tumor, anthelmintic, antimalarial, anti-inflammatory, in-
secticidal, anti-rheumatic, analgesic, sedative and antipyretic properties [6] [8]
[9]. An infusion of the plant, dry or fresh, allows good digestion. Some people
use this decoction as a stimulant, laxative and against diarrhea. The leaves are
often added to the soup to have a good taste. Crushed, they are applied to treat
wounds and abscesses. Headaches are relieved by inhaling the aromatic scent of
the plant [10] [11].

Medicated drinks are often prepared by aqueous infusion. Unfortunately, the
chemical composition and the conditions under which these herbal teas are pre-
pared are not known. However, some active constituents can be denatured by
heat. From the above, our work will focus on the aqueous and ethanolic extracts
of the aerial parts (leaves and seeds) of Chenopodium ambrosioides growing in
Togo in order to know more about their chemical constituents by detecting of
the different groups of secondary metabolites based on two extraction methods

(maceration and infusion) then determine their anti-radical capacities.

2. Materials and Methods

2.1. Devices

The instruments we used for this work are: a precision balance, a UV-visible
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spectrophotometer UV-5100B Spectrophotometer a vortex, a centrifuge (SPN-400),

a rotary evaporator (Rotavapor), micropipettes, and all kinds of glassware.

2.2. Products

2.2.1. Biomass Harvest

The plant material for this work consists of the aerial parts (leaves and seeds) of
Chenopodium ambrosioides collected at Tsévié-Dalavé (about 50 Km north of
Lomé) on October 31, 2019 at the following coordinates: North latitude 6°23'0.042"
and longitude East 1°14'7.692" during the fruiting period. The harvested plants
were authenticated at the Botanical and Plant Ecology Laboratory of University
of Lomé (Togo). The leaves and seeds harvested were washed with water and then
dried in the dark for a month in order to lower the water content, avoid conta-
mination and keep the active ingredients at room temperature laboratory which
is 20°C. They are then ground into a powder using a grinder and stored away

from air and moisture.

2.2.2. Chemical Reagents

The reagents used are: DPPH (1,1-diphenyl-2-picryl-hydrazyl), quercetin, iron III
trichloride (FeCls) come from the supplier Carlo Erba. Sodium carbonate (Na,CO;)
and gallic acid are purchased from Sigma Aldrich. Other chemicals such as chlo-
roform, soda, hydrochloric acid, sulfuric acid have been used. Ethanol, methanol
and distilled water served as solvents. All the reagents and solvents were purified
according to the methods described in the work published in the scientific lite-

rature.

2.2.3. Study Methods

Obtaining the ground material

The aerial parts of Chenopodium ambrosioides (leaves and seeds) collected
are washed and dried in the open air and protected from light for a month in
order to lower the water content and avoid contamination, and to keep the active
ingredients at ambient temperature (20°C). They are then ground into a powder
and stored away from air and moisture.

Preparation of extracts

The aqueous and ethanolic extracts are prepared based on two extraction me-
thods.

Maceration

Maceration consists of keeping the drug in contact with a solvent at room
temperature for a period of 30 minutes to 48 hours. In the case of herbal teas the
solvent is water. This method allows gentle extraction of the active ingredients,
especially when they are thermolabile.

The aqueous extraction was carried out by introducing 8 g of vegetable powd-
er in 80 mL of distilled water, the mixture is stirred and left to macerate for 24
hours then filtered.

The same steps were followed for the ethanolic extract (95% ethanol).
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Infusion

It is prepared by pouring the boiling solvent over the parts of fresh or dried
plants and soaking them well to extract their active ingredients, leaving the mix-
ture to stand a few minutes at laboratory temperature (no more than 15 mi-
nutes).

For the aqueous extract, 8 g of vegetable powder is introduced into 80 mL of
boiling distilled water and left to infuse for 15 minutes.

The same steps were followed in boiling ethanol (95% ethanol).

The filtrates obtained are used for the phytochemical and anti-radical studies.

2.2.4. Phytochemical Test
Phytochemical screening makes it possible to highlight the presence or absence
of groups of chemical families in a plant material. It is based on precipitation and
coloring reactions. The method applied is that adopted by Haddouchi ez al [12];
EL-Haoud et a/ [13] and Halla et al [14] modified and adapted to the conditions
of the Laboratory of Organic Chemistry and Natural Substances of the Universi-
ty of Lomé.

Detection of flavonoids

To 0.5 x 107 liter of each extract, 10 drops of concentrated HCI and a few mg
of magnesium turnip are added. After 3 minutes of incubation at room temper-
ature, a pink-red or yellow color indicates the presence of flavonoids.

Detection of tannins

To one milliliter of each extract, add 8 drops of a dilute 1% FeCl; solution. At
room temperature, the mixture is incubated for a few minutes. In the presence of
catechic tannins the coloring is greenish while in the presence of Gallic tannins it
is blackish blue.

Detection of alkaloids

To one ml of each extract are added 2 ml of 1% HCL It is heated in a water
bath (60°C) and then the extract is divided into two equal volumes. One volume
is treated with Mayer’s reagent— (potassium mercuric + iodide solution) and the
other with Wagner’s reagent—(solution of iodine in potassium iodide). A yello-
wish-white precipitate by Mayer’s reagent is formed if alkaloids are present in
the extract. An orange-red to brown staining by Wagner’s reagent leads to the
same conclusion.

Detection of saponins

In a test tube, place 2 ml of each extract and make up with distilled water to
obtain 5 ml of solution. The tubes are shaken lengthwise for 15 seconds. Leave to
stand for 20 minutes. If the height of the foam is more than 1 cm, the test is pos-
itive.

Detection of terpenoids

To 1 ml of each extract are added, successively, 0.5 ml of chloroform and 0.7
ml of concentrated H,SO,. Steroidal heterosides are characterized by a green-blue
color and the presence of terpene heterosides gives a green-purple.

Detection of terpenes
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The sample (1 mL) was placed in a test tube with 1 mL of concentrated sul-
furic acid and heated for two minutes. The appearance of a grayish color of the
supernatant indicates the presence of terpenes.

Reducing compounds

Their detection involves placing 2 mL of the aqueous extract in a test tube,
then 2 mL of Fehling’s liquor (A + B) is added. Then, the whole is brought to a
boiling water bath for 8 minutes. Reducing compounds are detected by obtain-
ing a brick red precipitate.

Cardiac glycosides

Two (2) mL of chloroform are poured into 1 mL of the extract, the appearance
of a reddish-brown color after the addition of H,SO, indicates the presence of
cardiac glycosides.

Free anthracene derivatives

To 1 ml of the extract dissolved in chloroform (1 g of powder in 10 ml), dilute
NH,OH (1 ml) is added. Free anthracene derivatives are detected by a more or
less red color after shaking.

Detection of quinines

In a test tube containing 1 ml of 1% sodium hydroxide (NaOH), 1 ml of the
sample is introduced. Everything is well mixed. The presence of quinines is cha-

racterized by a blue, green or red coloration.

2.2.5. Preparation of Dry Extracts
A mass of 20 g of powder was macerated for 24 hours and infused in 200 mL of
distilled water and 95° ethanol. The resulting mixture is filtered through cotton
and then through filter paper. The extracts are evaporated at a temperature of
45°C.

The yields of dry extracts are determined according to the following formula:

Efficiency (%) = [P1 — P2/P3] x 100

P1: weight of the flask after evaporation; P2: weight of the empty flask; P3:

product mass.

2.2.6. Determination of Polyphenols

The method to be adopted is that used by Ali-Rachedi et al [15] where a volume
of 200 pL of each extract was added, with a mixture of 1 mL of Folin-Ciocalteu
reagent diluted 10 times, and 800 pL of a solution kept for 30 minutes. The ab-

sorbance is read at 765 nm.

2.2.7. Study of the Anti-Radical Activity of the Different Extracts

DPPH (2,2-diphenyl-1-picrylhydrasyl) is a free radical that has an odd electron
on one of these nitrogen atoms and is the basis of most antioxidant tests. The
violet-colored DPPH radical, brought into contact with an extract containing an-
tioxidant molecules, changes color and becomes yellow. This color change is due

to the reduced form which no longer absorbs at this wavelength 517 nm (Scheme

1).
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Scheme 1. Reduction of the DPPH radical by an HA molecule (antioxidant) (Haddou-
chi etal [12]).

The method described by Dieng et al [5] to determine the anti-radical activity
allowed us to test our different extracts.

The DPPH solution was prepared in ethanol with a concentration of 100 p-
mol-L™!. Each extract is diluted according to concentrations of (1.8; 2; 2.2;
2.5; 2.8; 3.3; 4; 5; 6; 7; 10) mg/mL and the reference (quercetin) according to the
following concentrations: (1.29; 1.38; 1.5; 1.8; 2; 3) ug/mL. Then, to 150 pL of
extract and the reference are added 3 mL of the DPPH solution; then the absor-
bances were measured at 517 nm after incubation for 30 minutes in the dark.

Three tests were carried out for each concentration of product tested.

2.2.8. Data Processing

In order to determine the means and the correlation coefficients, an analysis of
the results is carried out using Microsoft Office Excel 2010 software. The graphs
and histograms were produced using this same software. The ICs, were calculated

from the linear or logarithmic equations of the plotted curves.

3. Results and Discussion
3.1. Results

Phytochemical composition of the different extracts

The results showed the presence of certain biologically active molecules such
as flavonoids, terpenoids and tannins. Terpenes and alkaloids are also found in
aqueous extracts. On the other hand, the tests were negative for saponosides, re-
ducing compounds, glycosides and free anthracenes. Table 1 indicates the presence
of the various groups sought.

Extraction yields

For the four types of extracts studied, the value of their dry extract yields
based on their dry weight is shown in the following Table 2.

Determination of polyphenols

It determined the amount of all phenolic compounds contained in each type
of extract. A calibration curve is therefore drawn from the gallic acid taken as a
reference (Figure 1). Thus, the polyphenol content is calculated from this curve
and expressed in mg of gallic acid equivalent per gram of dry extract (mg GAE/g
DE) (Figure 2).

Measurement of the activity of 2,2-diphenylpicrylhydrasil DPPH

By studying the anti-radical activity of the extracts, it was possible to
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Table 1. Result of the phytochemical screening of Chenopodium ambrosioides.

Macération Infusion
Groupes chimiques
Eau distillée Ethanol Eau distillée Ethanol
Flavonoides + + + +
Tanins + + + +
Alcaloides + - + -
Saponosides - - - -
Terpénoides + + + +
Terpénes + + + +
Composés réducteurs - - - -
Glycosides cardiaques - - - -
Anthracéniques libres - - - -
Quinines - - - -
(+) = positive reaction, (—) = negative reaction.
Table 2. Result of the extraction yields.
Types of extracts Yields
Water 17.48%
Maceration
Ethanol 5.85%
Water 15.63%
Infusion
Ethanol 5.27%
Gallic acid y =0.011x + 0.017
1.4 R?=0.999
e 12
c
@ 1
= 0.8
8 06
3
S 04
S
2 02
o
< 0 A 4 T T T T T 1
0 20 40 60 80 100 120

Concentration (pg/mL)

Figure 1. Gallic acid calibration curves.
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Figure 2. Comparison of the polyphenol contents of Chenopodium ambro-
sioides extracts.

determine which extract showed the most activity. The absorbance of the etha-
nolic solution of DPPH read at 517 nm is 0.908. From the different values of the
absorbances obtained and the corresponding concentrations, a curve was drawn.
This determined the concentration that degraded half of the initial absorbance of
DPPH (ICso) (Figures 3-7).

Determination of ICs,

It is used to estimate the reducing activity. An ICs, value expresses the concen-
tration capable of trapping 50% of the DPPH radical and therefore a low ICs
represents the highest anti-radical activity. The values of the ICs, concentrations

are reported in the following Table 3.

3.2. Discussion

Recent studies carried out in Benin by Koumodji [16] and Houngnimassoun et
al. [17] have shown the presence of alkaloids, catechic tannins, flavonoids, sa-
ponosides. In our phytochemical screening, saponosides were absent; but like
the studies in Benin, there is an absence of reducing compounds. According to
the work of Ehiabhi [10] from Nigeria the phytochemical screening of the same
plant reveals the presence of alkaloids, tannins, flavonoids, terpenes and sugars.
This is in line with our work except in our tests the sugars were absent.

Rubabura ef a/ [18] from DR Congo for their part identified in aqueous and
ethanolic extracts alkaloids, tannins, steroids, glycosides, terpenes and phenols.
Finally, Valério et al [7] also did the phytochemical screening of the plant in
Brazil, but the results have not been published.

Effectiveness of the nature of the solvent compared to the method

According to Table 2, the yields obtained by maceration are higher than those
of infusion regardless of the solvent used. In addition, the aqueous extracts have
a higher yield than the ethanolic extracts. The difference in yields between these
extracts is believed to be due to a number of factors such as: the extraction me-

thod used and the nature of the solvent. These results show that there is a dif-
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ference between the extraction technique used on the one hand and the nature of

the solvent on the other hand.

Table 3. ICso value for the DPPH test.

Type of extract Curve equation ICso (ng/mL)
Quercetin Y=-0.0276 X + 0.7681 11.380
Aqueous infusion Y=-16.256 X + 0.8692 25.541
Ethanolic infusion Y=-8.6536 X + 0.8717 48.269
Aqueous maceration Y= -13.451 X + 0.8466 29.187
Ethanolic maceration Y=-8.0276 X + 0.8634 50.999
Quercetin y =-0.027x +0.768
R?=0.994
0.001 -
€ 0.001 -
c
~ 0.001 -
—
12 0.001 - —0o o o
© i
® 0.001
2 0.001 -
S 0.000 -
2 0.000 -
£ 0.000 -
0.000 -
0.000 T T T T T T |
0 0.5 1 1.5 2 2.5 3 3.5

Concentration (ug/mL)

Figure 3. Change in absorbance as a function of the concentration of quercetin.

Agqueous infusion y =-16.25x + 0.869

2 _
0.001 - R®=0.906

0.001 - .
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0.001 -
0.000 -
0.000 -
0.000 -
0.000 -
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Absorbance at 517nm
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Figure 4. Change in absorbance as a function of the concentration of the aqueous
infusion of Chenopodium ambrosioides.
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Figure 5. Change in absorbance as a function of the concentration of the etha-
nolic infusion extract of Chenopodium ambrosioides.
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Figure 6. Change in absorbance as a function of the concentration of the aqueous
maceration of Cheneopodium ambrosioides.
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Figure 7. Change in absorbance as a function of the concentration of ethanolic
maceration of Chenopodium ambrosioides.
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The study carried out by Houngnimassoun et a/. [17] where the yield of aqueous
extraction by the maceration technique is estimated at 13.77% shows a slight
difference with our results. This may be due to environmental factors taking into
account the geographical conditions.

These results are not far from the phytochemical screening carried out where
distilled water further identified secondary metabolites.

The results of the assay show that there is a small difference between the contents
of polyphenols. Indeed, the aqueous extracts have a high content with 25.699 mg
AGE/g DE and 24.873 mg AGE/g DE respectively for the aqueous infused and
the aqueous macerate, against 21.009 mg AGE/g DE for the ethanolic infusion
and 20.625 mg. AGE/g DE for the ethanolic macerate. These values show that the
amount of polyphenols varies from one solvent to another and from one technique
to another.

A study by Amine et al. [19] on three aqueous extracts showed that the decocted
has a high polyphenol content followed by the infused and after the macerate;
which confirms our results. Also, Villalobos-Delgado et al [20] showed in their
study that the infusion of Chenopodium ambrosioides contained a high concen-
tration of phenolic compound compared to the ethanolic extract obtained by mace-
ration.

Considering a solvent, these results demonstrate that the infusion allows a good
extraction of the phenolic compounds for this species.

About the anti-radical study of the extracts

The reduction potential of the DPPH radical is determined by a decrease in the
absorbance caused by anti-radical compounds. The results giving the ICs, values
show the ability of the different extracts to reduce the DPPH radical at different
concentrations. These values are 11.380 pg/mL for the reference (quercetin), 25.541
ug/mL for the Aqueous Infusion (AI); 29.187 pg/mL for Aqueous Maceration
(AM) followed by Ethanolic Infusion (EI) with 48.269 ug/mL then Ethanolic
Maceration (EM) with 50.999 pg/mL. This shows that the aqueous extract by in-
fusion reacted more with the DPPH followed by the aqueous extract by mace- ra-
tion after the ethanolic infusion and the ethanolic macerate where the order of
reduction is as follows: QEC > AI > AM > EI > EM. This order of reduction
could be due to the content of each extract in metabolites. It could also be that
the macerates contain a combination of secondary metabolites, which could be
the cause of their low reactivity vis-a-vis the DPPH radical. These results show
that distilled water is predominant over ethanol and that infusion is the best
technique for extracting anti-radical compounds for this plant species. These
differences between the ICsy values of the different extracts are linked to the na-
ture of the solvent and the extraction method.

The results of some researchers such as Barros ef al [1] revealed that the aqueous
infusion of Chenopodium ambrosioides exhibits greater anti-radical activity
compared to that of the methanolic extract. In addition, Zbadi et a/. [21] in their

study showed that the aqueous extract of the plant has a great anti-radical power
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compared to the ethanolic extract. This work therefore confirms our results.

4. Conclusion

At the end of this study, the yields and the different phytochemical groups present
in each extract of Chenopodium ambrosioides were determined. The results show
that distilled water is the best solvent in terms of yields and maceration is the
best extraction technique under our experimental conditions. With the exception of
saponosides, reducing compounds, cardiac glycosides and free anthracenes which
tested negative in all extracts, the phytochemical test showed the presence of fla-
vonoids, tannins, terpenoids and terpenes. Alkaloids are only present in aqueous
extracts. The aqueous extracts are more anti-radical than the ethanolic extracts.
However, it is the extracts by infusion which lead to better anti-radical activity.
The solvent and the technique used greatly influenced the results obtained. There-
fore, a more in-depth study would make it possible to improve the yield by other
techniques, to target the compound(s) responsible for the activity of each extract
and then to identify any heavy metals present in the different aerial parts of Cheno-

podium ambrosioides.
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