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Resumen

Adelia ricinella L. es una planta empleada por la poblacion como analgésico, antipirético y
emenagogo. En la presente investigacion se obtuvieron tres extractos por extraccion con
Soxhlet, empleando etanol 95 %, 50 % y agua como solventes, a partir de las partes aéreas de la
planta. A los extractos se le determinaron los principales metabolitos secundarios cualitativa y
cuantitativamente. La actividad antioxidante fue medida empleando métodos in-vitro de
neutralizacion de los radicales ABTS y DPPH. El andlisis cualitativo mostré la presencia de
alcaloides, cumarinas, azlcares reductores, fenoles, carbohidratos y flavonoides,
cuantificandose un mayor contenido de los cuatro Gltimos en el extracto etanol 50 %. De igual
forma, el extracto etandlico al 50 % fue el de mayor actividad, determinandose una
concentracion inhibitoria media (Clso) de 0,29 £+ 0,01 mg/mL para ABTS y 0,53 + 0,02 mg/mL
para DPPH. Las evidencias obtenidas demuestran que la A. ricinella pudiera resultar Gtil para el
tratamiento de enfermedades causadas por el estrés oxidativo.

Palabras clave: Adelia ricinella L, composicion quimica, fenoles totales, flavonoides, actividad
antioxidante.

Abstract

Adelia ricinella L. is a plant used as analgesic, antipyretic and emenagogue. In this research,
three extracts from the aerial parts of the plant were prepared by Soxhlet extraction, using 95 %
ethanol, 50 % and water as solvents. The main secondary metabolites were determined from
qualitative and quantitative points of view. Antioxidant activity was measured using in-vitro
radical scavenging methods facing ABTS and DPPH radicals. The qualitative analysis shows
alkaloids, coumarins, reducing sugars, phenols, carbohydrates and flavonoids, quantifying a
higher content of the last four metabolites in the ethanol 50 % extract. Similarly, the 50 %
ethanol extract was the most active, determining an average inhibitory concentration (IC50) of
0,29 £ 0,01 mg/mL against ABTS and 0,53 = 0,02 mg/mL when faced to DPPH. These
evidences show that extract prepared from A. ricinella could be useful for the treatment of
diseases related by oxidative stress.
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Introduction

In the progressive development of medicine as a science, there has been a resurgence of
Natural and Traditional Medicine (NTM). The use of herbal medicines and supplements
has increased enormously in recent years, demonstrating since the late 80°s; the
preference of the natural products in detriment of synthetic products in all market
segments [1, 2].

The botanical family Euphorbiaceae, is one of the largest families in the world
occupying the sixth place in diversity and extension. It consists in 300 genus and around
7 500 species; mainly distributed in the tropics, specifically in the Indo-Malay and
tropical America regions.

From the chemical point of view, reports from more than 120 species of this family
appears in the scientific literature, demonstrating the presence of secondary metabolites
such as terpenes, amino acids, gquinones, saponins, tannins, alkaloids and phenolic
compounds (flavonoids, lignans, coumarins, tannins, quinones, phenolic acid, etc.)
[3-6]. Terpenoid compounds such as angelic acid, 7-Hydroxy-1,6cyclo-2,10,14-
phytatrien-4-one and Vomifoliol are reported for this family. Alkaloids of the
aporphinic type, quinolines and tropane like: Crotonosine, Hernovine, Jacularine,
Nuciferine, Salutaridine, Wilsonirine, Crotonoside and Linearisine and phenolic
compounds like: flavones, flavonoids glycosides, kaenferol, myricetina and
gallactocatechine are also some of the isolated compounds in this family. Unsaturated
fatty acids are present too [7, 8]. This chemical composition it has conferred a wide
range of therapeutic applications such as immunomodulatory, anti-inflammatory,
analgesic, antimicrobial used in the treatment of tumors, in some types of cancer,
inflammations, asthma, fever, skin diseases, pneumonia, insecticide, rheumatic pain

among others [3, 5-8].

Other researchers have emphasized the evaluation of the antioxidant activity of different
species belonging to the family Euphorbiaceae, since the search and obtaining natural
antioxidants to replace the synthetic ones, it has become a subject of high interest in the

biological, medicinal, nutritional and agrochemical fields [3, 9-12].

m Rev. Cubana Quim., vol. 30, no. 2 mayo-agosto, 2018. e-ISSN 2224-5421



Composicidn quimica y actividad antioxidante in- vitro de extractos de Adelia ricinella L.

Adelia ricinella L. better known as "Jia Blanca", is a species of tree belonging to the
family Euphorbiaceae [13]. It is native to the Caribbean, in Cuba is located throughout
the archipelago and Isla de la Juventud, also inhabits regions of Venezuela and
Colombia, where medicinal properties are attributed as antipyretic, analgesic, abortive
and anti-inflammatory [14, 15]. From the scientific point of view, there is short
information about this plant, however; several ethno-pharmacological uses are reported
by the population. This fact demonstrates the need to carry out a deeper study of its
chemical composition and pharmacological potentialities. Therefore, the following work
we aimed to determine and quantify the main secondary metabolites of extracts of the

aerial parts of Adelia ricinella L. and to evaluate its antioxidant properties.

Materials and methods

The aerial parts of the Adelia ricinella L. plant were collected in March 2017 in the
Siboney-Jutici Ecological Reserve, in the municipality of Santiago de Cuba. A plant
sample was taxonomically identified by specialist at the Eastern Center for Ecosystems
and Biodiversity (BIOECO) in the province of Santiago de Cuba and a vegetal sample
was settled at the herbarium of said institution with the registration number 14 780.

The material of the plant after cleaned was dried on the shadow at room temperature
until constant weight. Once dried, it was milled in a MRC Model KM 700 (Germany)
blade mill and sieved until particle size under 250 um to facilitate the extractive

processes.

Extracts Preparation

The extracts were prepared by Soxhlet extraction letting four hours after the first reflux
using water, ethanol 50 % and ethanol 95 %, obtaining three extracts. Once the extracts
were obtained were filtered using a Buchner funnel and filter paper they were
concentrated in a KIRKA - WERKE Rotary Evaporator (Germany) reducing the final
volume to 100 ml, obtaining final concentrations equivalent to 10 mg/mL (dry plant

material weight).

Physical-chemical characterization of the extracts obtained
The physical-chemical characterization of the extracts was carried out according to the
established by the Cuban National Standards defined by the Health Ministry [16, 17].

The parameters determined were:
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-Organoleptics characteristics: organoleptic properties were evaluated by simple

inspection through the senses. Colour, texture and smell were evaluated.

-pH: A direct pH value was obtained from a pH-meter (Hanna Instruments, Spain). The

pH-meter

was calibrated using buffer solutions at pH 4 and 7. Three measurements were fulfilled

and the mean was reported

-Relative density: was determined using a 25 mL picnometer. Three measurements were

fulfilled and the mean was reported.

-Total solids: were determined using a Gravimetric method with 5 mL in a porcelain

capsule.

Qualitative chemical composition determination

Chemical reactions established in the phytochemical screening technique described in
the literature were performed to define the metabolites or groups of metabolites present
in the plant under study [18]. The metabolites to be determined were Alkaloids, Amino
Acids and Amines, Carbohydrates, Saponins, Phenols and Tannins, Reducing Sugars,
Triterpenes and Steroids, Quinones, Coumarins, and Flavonoids. In brief:

1. Test for Alkaloids

a. Mayer’s test: add to one mL of plant sample extract two drops of Mayer’s reagent.
Appearance of white creamy precipitate indicates the presence of alkaloids.

b. Wagner’s test: a few drops of Wagner’s reagent are added to one mL of plant extract.

A reddish- Brown precipitate confirms the test as positive.
2. Test for Amino acids

a. Ninhydrin test: two drops of ninhydrin solution (10 mg of ninhydrin in 200 ml of
acetone) were added to 2 ml of aqueous filtrate extract. The appearance of a purple

colour indicates the presence of amino acids.
3. Test for Carbohydrates

a. Molish’ s test: to 2 ml of plant sample extract, two drops of alcoholic solution of a-
naphthol were added. The mixture was shaken well and few drops of concentrated

sulphuric acid was gently added. A violet ring indicates the presence of carbohydrates.
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4. Test for Saponins

a. Foam Test: the extract (10 mL) was diluted with 10 mL of distilled water. The
solution was shaken for 15 minutes. A two cm layer of foam indicates the presence of

saponins.
5. Test for Phenolic compounds and Tannins

a. Ferric Chloride test: to 1 mL of the extract were added few drops of neutral 5 % ferric

chloride solution. A dark green colour indicates the presence of phenolic compound.

6. Test for reducing sugars

a. Benedict’s Test: two mL of the extract were treated with Benedict’s reagent and

heated gently. Orange red precipitate indicates the presence of reducing sugars.

b. Fehling’s Test: two mL of the extract were hydrolyzed with dil. HCI, neutralized with
alkali and heated with Fehling’s A & B solutions. Formation of red precipitate indicates

the presence of reducing sugars.
7. Test for Triterpenos

a. Salkowski’s Test: two mL of the extract dried and re-dissolved in chloroform and

filtered. The filtrates were treated with few drops of concentrated Sulphuric acid, shaken
and allowing to stand. Appearance of golden yellow colour indicates the presence of

triterpenes.

b. Libermann Burchard’s test: two mL of the extract dried and re-dissolved in

chloroform and filtered. The filtrates were treated with few drops of acetic anhydride,

boiled and cooled. Concentrated Sulphuric acid was added.
8. Test for Quinones

a. Borntrager's Test: take 1 mL of the extract, concentrated until drieness and re-

dissolved in 1 ml of benzene. One millilitres of the 10 % ammonia solution was then
added and shaked. Appearance of a pink, red or violet colour in the ammoniacal (lower)

phase was taken as the presence of free quinones.
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9. Coumarins test

a. Baljet test: one milliliter of the extract was treated with a solution of sodium picrate.

The formation of a yellow colour indicates the presence of lactones.
10. Test for flavonoids

a._Concentrated sulfuric acid: to one milliliter of the extract were added in a test tube 2

mL of dilute ammonia solution. After this, few drops of concentrated H2S04 were

added. A yellow colour indicates the presence of flavonoids.

b. Shinoda's test for flavonoids: one mililiter of the extract is dried and re-disolved in 1

mL ethanol. Three pieces of magnesium chips was then added to the filtrate followed by
few drops of conc. HCI. A pink, orange, or red to purple colouration indicates the

presence of flavonoids

c. Alkaline Reagent Test: extracts were treated with few drops of sodium hydroxide

solution. Formation of intense yellow colour, which becomes colourless on addition of

dilute acid, indicates the presence of flavonoids.

Quantification of Total Phenolic content (TPC)

The total phenolic content was determined by the colorimetric method using Folin-
Ciocalteu's reagent (Sigma, USA) [19]. The reagent reacts with phenol groups by a
REDOX reaction getting a blue colour. The colour produced is proportional to the
amount of polyphenols present in the extract analyzed, absorbing from 750 to 770 nm.
Briefly, 500 pL of sample (1 mg/mL solution based on total solids) was mixed with
1 mL of 50 % Folin-Ciocalteu's and incubated at room temperature in a dark room.
Subsequently, 2 mL of saturated sodium carbonate solution (Riedel-de Haén, 99,5 %
pure, Germany) was added. Finally, the solution was incubated at room temperature in
the darkness for one hour. The absorbance was measured at 765 nm on a UV/VIS
spectrophotometer from PG Instruments, model T60 (China). A standard curve using
gallic acid (GA) (Sigma, USA) was created with 7 points (from 9,7 to 625 ug/mL). The

mathematical equation used to calculate the concentration was:
y =0,001x — 0,006; R?=99,7 % Q)

The results were expressed as mg in gallic acid equivalents /g extract. All measurements

are repeated 3 times. Based on findings of Dudonne et al., TPC were categorized as
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very high (> 300 mg GAE/g), high (200 - 300 mg GAE/g), moderate (50 - 200 mg
GAE/qg), low (15 - 50 mg GAE/g), very low (< 15 mg GAE/qg) [20].

Quantification of Total Flavonoid Content (TFC)

The quantification of the total flavonoid content was assessed through reaction with
aluminum trichloride (AIClz, Riedel-de Haén, 99,9 % pure, Germany) [21]. Briefly,
250 pL of the extracts (1 mg/mL solution based on total solids) were mixed
with 1,25 mL of distilled water and 75 pL of a 5 % NaNO: solution. After five minutes,
150 uL of a 10 % AICI3 aqueous solution was added. After six minutes, 500 uL of 1M
NaOH and 275 pL of distilled water were added. The solution was mixed well and read

at 510 nm in the mentioned spectrophotometer.

Values were determined from a calibration curve prepared with quercetin (Q) (Sigma,
95 % pure, USA) (ranging from 6,25 to 100 ug/mL) and expressed as mg of quercetin
equivalent /g extract. The mathematical equation used to calculate the concentration of

the sample expressed as quercetin was:
y =0,008 x — 0,060; R?=99,3 %. (2)

Considering the previous criteria, TFC were categorized as very high (>300 mg QE/g),
high (200-300 mg QE/g), moderate (50 - 200 mg QE/g), low (15 - 50 mg QE/qg), very
low (< 15 mg QE/g) [20].

Quantification of Total Protein Content

The quantification of total proteins was performed following the Lowry methodology
[22]. One milliliter of the samples (1 mg/mL solution based on total solids) were added
to 5 mL of the Lowry reagent, which is composed of three solutions mixed at the time
of use: 2 % sodium carbonate in 0,1 M NaOH (50 mL), 1 % cupric sulfate (0,5 mL) and
2 % sodium potassium tartrate (0.5 mL). After 15 min, 0,5 mL of Folin-Ciocalteu
reagent was added, allowing the mixture to stand for another 30 min. At the end,
absorbance was measured at 595 nm. A standard curve was prepared using Bovine
Serum Albumin (BSA) in a concentration range between 5 - 200 pg/mL. The
mathematical equation that describes it behavior is reflected in equation 3. The results

were expressed as g BSA equivalent /100 g extract.

y =0,001 8 x + 0,024 9 R2= 99,27 % (3)

Rev. Cubana Quim., vol. 30, no. 2 mayo-agosto, 2018. e-ISSN 2224-5421 197



Clara Azalea Berenguer-Rivas, Mariuska Mas-Ortiz, Pedro L. Batista-Corbal, Jainer
Costa-Acosta, Julio César Escalona-Arranz

Quantification of Carbohydrate

The quantification of carbohydrates was realized by the phenol-sulfuric method,
according to the methodology described by Dubois [23]. Two milliliter of the samples
(1 mg/mL solution based on total solids) were mixed with 2 mL of 5 % phenol in test
tubes and placed in a rack submerged in a cold water bath. Five milliliters of H,SO4
were added letting the tubes for 15 min to measure the absorbance at 490 nm in a
UV/VIS spectrophotometer. Glucose (Riedel-de Haén, 99,5 % pure, Germany) was used
for the calibration curve in concentrations from 10 to 200 pg/mL, generating the

following equation:
y =0,0033x-0,0408; R2=99,5% 4

All measurements are repeated 3 times. The results were expressed as g of glucose
equivalent /100 g extract.

Quantification of Total reducing sugars

The determination of total reducing sugars was done using the 3,5-dinitrosalicylic acid
(DNS,Sigma-Aldrich, 98 % pure, USA), following the methodology described by
Miller [24]. For the preparation of this reagent, 0,8 g of NaOH (Riedel-de Haen, 97 %
pure, Germany) was dissolved in distilled water, then 15 g of potassium sodium tartrate
tetrahydrate (Fluka, 99 % pure, Germany) was added as well as 0,5 g of DNS. This
mixture was poured into 50 mL with distilled water and stored in an amber flask at
4 °C. Subsequently 0,5 mL of each sample (1 mg/mL solution based on total solids) and
0,5 mL of the DNS reagent were placed in a beaker, boiled for 5 min to further stopthe
reaction adding cold water/ice. Five milliliters of distilled water were added to the
samples, shaken and rested for 15 min. The absorbance was determined at 540 nm in
spectrophotometer (T60 UV-Visible Spectrophotometer). The same treatment was
performed for the blank with distilled water. A calibration curve was developed, using
glucose as standard in concentrations from 0,1 to 1 mg/mL, obtaining the following

calibration curve:
y =0,000 4x - 0,007; R2=0,9942 (5)

All measurements are repeated 3 times. The results were expressed as g glucose

equivalent /100 g extract.
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Evaluation of antioxidant activity
Antioxidant activity against the radical 2,2-azino-bis- (3-ethyl benzothiazolin-6-sulfonic
acid) (ABTS).

It was developed according to the methodology described in the literature [25]. The
assay is based on the ability of an antioxidant compound to quench the ABTS radical
(Sigma-Aldrich, 98 % pure, USA). To reach that goal, 50 uL of each extract (solutions
of 62,5, 125, 250, 500 and 1 000 ug/mL based on total solids) were added to 3 mL of
diluted ABTS solution and after 90 min the absorbance was measured at 734 nm. A
solution of 50 pL of distilled water and 3 mL of diluted ABTS was used as absorbance
blank. An ascorbic acid (Fluka, 99 % pure, Germany) at a concentration of (1 mg/mL)
was considered as positive control. The ability of radical quench was determined by

calculating the percent inhibition of the radical (IpABTS) according to the formula:
IPABTS % = [(Ao - A)/Aq] x 100) (6)

where:

Ao is the adjusting absorbance of the ABTS + solution (White)

A is the absorbance of the sample

The scavenge of ABTS radicals by the extracts of Adelia ricinella L. were estimated as
a function of the concentrations of extracts capable of quench the 50 % of the radical
(IC 50) obtained by intrapolation in the curve constructed from the five concentrations

evaluated. All the experiments were repeated three times.

Antioxidant activity against the radical 2, 2-diphenyl-1-picrylhydrazyl (DPPH)

It was followed the standard methods described in the literature [26]. In brief: A
solution of 0.1 mM of DPPH (MERCK, pure for analysis, USA) was prepared using
0,003 94 g dissolved in 100 mL of ethanol. A total of 0,25 mL of the extracts (solutions
of 62,5, 125, 250, 500 and 1 000 ug/mL based on total solids) were placed in test tubes,
where were added 1,5 mL of the DPPH solution. The mix was shaken in a vortex
(Heidolph REAX 2000, Germany) and kept in the dark for 20 min. The absorbance was
measured in spectrophotometer (T60 UV-Visible Spectrophotometer) at 517 nm.
The absorbance blank was prepared with 0,25 mL of ethanol and 1,5 mL DPPH
solution.The positive control was an ascorbic acid solution a concentration of 1 mg/mL.
The radical sequestration ability was determined by calculating the percent inhibition
of the radical (Ip DPPH) by the equation:
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Ip DPPH % = (Ao-A) /A *100 7)
where:
Ao: Absorbance of control at the wavelength 517 nm
A: Absorbance of the sample at the wavelength 517 nm

In addition, the antioxidant capacity against these radicals was estimated as a function
of the concentrations of the extracts at 50 % inhibition (IC50) obtained by intrapolation
in the calibration curve constructed with the five concentrations evaluated. All the

experiments were repeated 3 times.

Statistic analysis

For the statistical analysis, Microsoft Excel was used (Microsoft Office 2007 package)
as well as STATGRAPHICS Plus Version 5.1 software. The results of Total phenols,
flavonoids, proteins, carbohydrates and reducing sugar contents were expressed as mean
+ standard deviation of each extract and their means were compared using an ANOVA
Variance Analysis, aided by Statgraphic Centurion. The differences between extracts
were determined by Tukey's Low Significant Differences Test (LSD). Same processing
received the biological variables determined: antioxidant activities against ABTS and
DPPH radicals. In all cases, the 95 % confidence limit was considered. Calibration
curve equations were obtained using the Simple Linear Regression option of the
STATGRAPHICS software used.

Results and discussion

The plants of the family Euphorbiaceae are present in all types of habitats, adapting to
abiotic stress factors such as: high temperature, salinity and long periods of drought.
This induces them to produce a variety of secondary metabolites (polyphenols,
flavonoids, tannins, alkaloids, coumarins, among others) to be used for the survival
and/or defense of biotic and abiotic aggressions. This varied secondary metabolism
confers in turn a greater complexity and a high investigative potential, especially from
the chemical and pharmacological point of view. Considering the above explained and
according to the scarce information existing in the scientific literature of the species
Adelia ricinella L., it was decided to determine the quality control of the three extracts
obtained in order to standardize the information. The parameters considered with

standardization purposes were their physicochemical parameters (table 1).
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When analyzing the organoleptic requirements, the color in the extract in 95 % ethanol
resulted in an intense green hue. The extract obtained with ethanol 50 % took a light
green coloration, while the aqueous extract was light brown. The three extracts are
slightly viscous and have a similar odor resulting from the characteristic one for the

plant material.

TABLE 1. PHYSICAL-CHEMICAL PARAMETERS EVALUATED
TO THE EXTRACTS OF THE PLANT Adelia ricinella L.

Parameters Ethanol Ethanol Agueous extract
Extract 95 % Extract 50 %

Total solids (g/100 ml) | 12,0 £ 0,282 5,0 £0,08° 8,2 + 0,20

Relative density (g/ml) | 0,951 3+ 0,020 ¢ | 1,0136 + 0,008° 1,039 3 + 0,004°

pH 4,47 + 0,006 ° 4,38 + 0,006° 4,70 +0,0102

Different letters indicate significant differences (p < 0,05)

The values of total solids obtained indicate that the extraction method and the solvents
used are suitable for the extraction of the plant metabolites. The 95 % ethanol resulted
as the extraction solvent with highest amount of extracted substance expressed in mass
units. This shows how solvents with medium polarity as ethanol, are suitable for the

extraction of total metabolites of the species Adelia ricinella L.

Relative density results show that the aqueous extract exhibit the higher values,
followed by ethanol 50 % and ethanol 95 % extracts. Those values are higher than the
density of the pure solvents itself, corroborating the presence of metabolites extracted
from the plant material; and are in agreement with the density of the pure solvents used.
The pH values ranged from 4,38 to 4,70, being the more acidic extract the prepared with
ethanol 50 %. All those physical-chemical parameters are statistically different in the

three extract tested.

In table 2 it is revealed the presence of alkaloids, coumarins, reducing sugars,
flavonoids, phenols and tannins, carbohydrates, amino acids and amines in the three
prepared extracts. However, in the case of saponins, they were only identified in the
aqueous and 50% ethanol extracts. Many of those metabolites are phenol type, probably

causing the weakly acidic pH detected in the physical-chemical characterization.
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TABLE 2. QUALITATIVE CHEMICAL COMPOSITION OF EXTRACTS
OF THE PLANT Adeliaricinella L.

Evidence
Metabolites Test Ethanol Ext. | Aqueous
95% [50% |
. Mayer +++  |[+++ +++
Alkaloids Wagner ; " -
Triterpenes and steroids Solkowski ¥ * N/R
P Lieberman-Burchard + - N/R
Quinones Borntrager - + N/R
Variant with benzene - + N/R
Cumarins Baljet + + N/R
Saponins Foam test - + +
. Fehling + + +
Reducing sugars Benedict > " >
Phenols and tannins Ferric chloride + + +
Free amino acids and amines | Ninhydrin. + + +
Carbohydrates Molisch + + +
Concentrated sulfuric acid |+ + +
Flavonoids Shinoda + + +
Alkalis - + +

Legend: (+) indicates positive evidence, (+++) indicates markedly positive evidence, - indicates
negative result; NR corresponds to unrealized tests.

The presence of alkaloids in the three extracts is quite interesting because they are
compounds with a wide variety of structure and, in turn, a wide range of applications
and biological activities [3, 26]. According to the colours developed in the different
chemical tests, the flavonoids type present in the extracts belongs to two main
subfamilies: flavones and flavonols. In ethanol 95 % extract, the presence of triterpenes
and steroids with unsaturated androstane nucleus in ring B and with double bonds in
carbons 5 and 6 are detected, as judged by the stains obtained in the Lieberman-
Burchard reagent test. In general, these results are in correspondence with those

reported in the literature for plants belonging to the family Euphorbiaceae [3, 6].

The concentration values determined for each one of the quantified metabolites are
shown in table 3. It can be observed significant differences (p < 0,05) in the content of
total phenols, flavonoids, carbohydrates and reducing sugars when comparing ethanolic
and aqueous extracts, noting that the highest concentrations of these metabolites are
found in the extract in ethanol 50 %. The Total Phenol Content for the three extracts can

be considered as Very High, while total flavonoids content qualify as low (Aqueous and
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Ethanol 50 % extracts) and very low (Ethanol 95 % extract) according to the criteria

of Dudonne [20]. These values obtained from total phenols and flavonoids are higher

than

those obtained

Euphorbiaceae [27 - 29].

in other

studies of plants

belonging to

the family

The behavior of the protein content does not follow the same rule marked by the rest

metabolites. In this case the highest concentration are found in the aqueous extract, as

can be expected when is considered the high water solubility of this kind of compounds.

TABLE 3. QUANTIFICATION OF TOTAL PHENOLS, TOTAL FLAVONOIDS,
PROTEINS, CARBOHYDRATES AND REDUCING SUGARS PRESENT IN THE

EXTRACTS OF Adeliaricinella L.

Total Total Proteins Carbohydrate Reducing
Extracts Phenols Flavonoids (g/100 ) S (g/logg) Sugars(g/10

(mg/9) (mg /g) 09

Media + D.E
Aqueous | 523,1 £ 12,4 11733+2,85" | 34,55 + 0,64 | 49,49 + 453" | 52,58 + 3,25
Ethanol 50 | 967,9 + 71,8 | 19,29 +1,09°¢ | 24,87 £ 1,26 | 77,17 £ 18,05 | 80,91 * 3,66
Ethanol 402,3 +19,5| 10,00+ 1,002 | 10,35 £ 0,12 | 38,75+ 4,282 | 17,67 £ 2,42

Different letters indicate significant differences (p <_0,05)
Evaluation of antioxidant activity

Antioxidant activity against the radical ABTS and DPPH

The figure 1 shows the percentage inhibition of the ABTS and DPPH radicals of the

three extracts tested, generally observing how all extracts were able to neutralize these

radicals in a concentration-dependent manner. When facing ABTS radical extracts had a

behavior comparable to the one shown by the reference antioxidant (ascorbic acid), but

not in the case of the DPPH radical, where the extracts evaluated were smaller than the

positive control, exhibiting significant differences between them (p < 0,05).
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o
|
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Fig 1. Inhibition of the ABTS and DPPH radicals by extracts obtained from Adelia ricinella L.
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Several authors have reported high antioxidant activity in different species belonging to
the family Euphorbiaceae; associating this fact to the presence of a high content of
phenolic compounds. However, it’s possible these antioxidant properties are expressed
due to the presence of other metabolites in the extracts such as alkaloids and
carbohydrates [30 - 32].

Alkaloids derived from benzylisoguinoline have shown their antioxidant capacity (AC)
related to the presence of an adjacent benzylic hydrogen (ortho position) to a nitrogen
atom with two unpaired electrons [33]. This type of alkaloid has been frequently
identified in species of the family Euphorbiaceae [34]. Additionally, reducing sugars
and carbohydrates are substances produced in the primary metabolism of plants which
are also reported to play important pharmacological activities. They have a carbonyl
group which can act as a reductant against other molecules. Recent studies have shown
the ability of protein and carbohydrate to neutralize superoxides and hydroxyl radicals;

correlating with their concentrations [35].

In figure 2 it is shown the extract concentration needed to decrease the initial
concentration of the ABTS and DPPH radical expressed as ICso (mg/mL) by 50 %.
Observing how in case of ABTS the results varied between 0,29 = 0,01 to 0,45
+ 0,05 mg/mL. The extract in 50 % ethanol exhibit the lowest ICso with a value of
0,29 + 0,01 mg/mL, lesser than the obtained by the substance used as antioxidant
reference (ascorbic acid 0,36 + 0,01 mg/mL). For the activity against DPPH radical the
ICso values showed the extract in 50 % ethanol as the most active with an estimated
value of 1C5=0,53 + 0,02 mg/mL, followed by the 95 % ethanolic extract
(0,82 £ 0,07 mg/mL). However, this value classified as slightly higher when compared

with the reference substance showing statistically significant differences (p < 0,05).

Different letters indicate significant differences (p < 0,05)
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= DPPH

o
©
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o
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o
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Water EtOH50% EtOH95% Ascorb. Ac

Fig 2. Antioxidant activity of the extracts obtained
against the radical ABTS and DPPH
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Regarding to the evaluation of the antioxidant activity of the extracts, the best results
are observed in the neutralization of the radical ABTS; a method which allows to
measure the activity of hydrophilic and lipophilic compounds. This method is applicable
to any substance with an oxide-reduction potential thermodynamically lower than
ABTS (0,68 V) acting in this way as a reductant. Another difference between the two
methods is related with the maximum absorbance peaks. The ABTS radical’s spectrum
shows maximum absorbance at 414, 654, 754 and 815 nm in ethanol, while DPPH
presents a single peak of absorbance at 515 nm, limiting in this way the radical
detection [36, 37].

To establish possible correlation between the antioxidant activity tests (ABTS, DPPH)
versus the content of total phenols, flavonoids, carbohydrates, reducing sugars and
proteins; linear regression analysis were performed. Results showed weak correlation
between the chemical and pharmacological variables. However, between the ABTS and
DPPH tests show an acceptable correlation between them (R? = 0,66). This fact
demonstrates that: despite there is no correlation between the compounds quantified in
the extracts, the antioxidant activity measured in both test could be associated a
synergistic effect between the different metabolites.

Conclusions

The experimental evidence obtained shows a high antioxidant potential from the
extracts of the plant Adelia ricinella L., especially the 50 % ethanol extract; even
when no effective correlations with the content of total phenols, flavonoids,
carbohydrates, proteins and reducing sugars is found. In consequence, the alkaloids
identified through qualitative tests on the extracts, are proposed as other kind of
metabolites which can contribute to the antioxidant activity evaluated. This
suggestion is based on their ability to donate electrons and, therefore; to neutralize
radicals. By this way, it is hypothesized a synergistic action to reach the antioxidant

activity demonstrated in the extracts of this plant.
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