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ABSTRACT

Medicinal herbs are the largest source of chemical compounds on the planet and are utilized as drugs
of traditional medicine. Amaranthus viridis L, a herbaceous plant from Amaranthaceae family, has
sparked a lot of interest in the field of folk medicine due to its diverse complex chemical content.
Amaranthus viridis is known to include many of active phytochemicals e.g., tannins, resins, alkaloids
and terpenes. However there is none or very little pharmacognostical reports about the macroscopical
and microscopical study of plant parts. Aim: investigate the morphological characteristics of stems,
leaves, and seeds, besides investigation of leaves under microscope to seek for the type of stomata and
trichomes. In addition, the active ingredients in the leaves and seeds extract of Iraqi grown plant were
estimated using gas chromatography/mass spectroscopy (GC/MS) analysis. Furthermore, this study
aimed to extract the flavonoids from dried leaves and seeds using the hot extraction method, and these
compounds were to be estimated using chromatographic methods such as thin layer chromatography
(TLC) and high performance liquid chromatography (HPLC). Methods: Amaranthus viridis L was
collected from Al-Musayyib region, Iraq. The microscopical study was performed on fresh leaves and
stems to assess the kinds of stomata and trichome. The plant seeds and leaves were extracted with n-
hexane using the hot method, and the extract was analyzed using GC/MS analysis. For the extraction
of the flavonoids, the defatted materials were re-extracted with ethanol 75% and partitioned with ethyl
acetate, and the ethyl acetate layer investigated for the presence of flavonoids using both TLC and
HPLC analysis. Results: the microscopical study exhibited that the plant has anomocytic type stomata
with un-branched unicellular trichome. Eight compounds (5-methyl, 1-Undecane,2-Undecanone,6,10-
dimethyl-hexahydropseudoionone,2-Pentadecanone, 6,10,14-Trimethyl-hexahydrofuransyl acetone,
n-Hexadecanoic acid, Palmitaldehyde,diisopentyl acetal, Oleic acid , Pentafluoropropanoic acid,
octadecyl ester , and Hexadecanoic acid ,2,3-dihydropropyl ester) were identified by the GC/MS
analysis. Among these compounds two were identified to be pharmacologically active n-
Hexadecanoic acid (palmitic acid) and oleic acid (omega-9-fatty acid). The most abundant compound
in the hexane extract was n-Hexadecanoic acid with percent area of 28.36%. Both TLC and HPLC
detected the existence of epicatechin in the ethyl acetate fraction of plant extract. Conclusion: The
presence of many bioactive compounds in the Amaranthus viridis L explains the use of whole plant to
eradicate different ailments traditionally. However, identification and isolation of individual
phytochemicals and studying of their biological activities will definitely provide rich results. This is
the first report about the microscopical characteristic of the Iraqi grown plant which considered as
diagnostic parameters of this genus. In addition, the current study showed the existence of epicatechin
in A.viridis L plant and the presence of such an important flavonoid with many important
pharmacological activities is a very important discovery especially in the Iraqi grown plant and it
needs further investigations and quantitative analysis.

Keywords: Amaranthus GC/MS, Amaranthus TLC, Amaranthus epicatechin, Amaranthus
flavonoids, Amaranthus HPLC, Amaranthus ethyl acetate extract, Amaranthus microscopical study
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INTRODUCTION

Medicinal herbs are the largest source of chemical compounds on the planet and are utilized as
drugs of traditional medicine, contemporary medicines, nutritional supplements, folk remedies,
pharmaceutical intermediates and chemical building block for synthesized medications. Hence plants
are known as the chemical factories due to the presence of abundant phytochemicals which are the
chemicals or bioactive elements present naturally in any organ of the plant such as bark, leaves,
flowers, roots, fruits, and seeds (1). Amaranthus viridis L, a herbaceous plant from Amaranthaceae
family, has sparked a lot of interest in the field of folk medicine due to its diverse complex chemical
content. This plant is known to include a diversity of bioactive phytochemicals that take part to its
medicinal usefulness. The plant is grown in Latin America, Asia, and Africa. It is one of the most
frequent weeds in tropical, subtropical climates and warmer rejoins (2). Amaranthus viridis is known
to contain many of active phytochemicals e.g., tannins, resins, alkaloids and terpenes. Leaves methanol
extract was discovered to contain two significant active flavonoids rutin and quercetin (3). It also
included spinosterol (24-ethyl-22-dehydrolathosterol) as major component along with 24-methyl-22-
dehydrolathosterol, 24-methyllathosterol 24- ethyllathosterol, 24-ethyl cholesterol and 24-ethyl-22-
dehydrocholesterol as lesser compounds in sterol part (4). A.viridis L has many of traditional
applications, the leaves, seeds, and roots were used in the treatment of many conditions including
diuretic, analgesic, antipyretic, antiulcer, antidiabetic, anti-cholesterolemic, and laxative effect. Good
1,1-diphenyl-2-picryl hydrazyl (DPPH) radical scavenging effect has been achieved in the methanolic
and aqueous methanolic leaves and seeds extract as revealed by ICso (14.25 to 83.43 pg/ml).
Furthermore, A.viridis L was traditionally employed as vermicides. The methanolic extracts of the
plant was studied for anthelmintic activity using earthworms and the results revealed that it caused
paralysis and worms death due to the presence of polyphenolic compounds (5). Microscopical
techniques can be applied to solve taxonomic problems in the plant field. Using of classical
microscopic and taxonomic tools can be helpful in the accurate identification of the plant genera.
Amaranthus genus has many of taxonomical complexities and identification difficulties because of
big morphological diversities so the internal structures and morphological features can be useful in
solving the taxonomic problems. However there is none or very little pharmacognostical reports about
the macroscopical and microscopical studies of plant parts so the current research focus on the
investigation of the morphological characteristics of leaves, stems, and seeds and investigation of
mature leaves under microscope to seek for the type of stomata and trichomes. In addition to the
analysis of the phytochemical content of leaves and seeds hexane extract of Iraqi grown plant using
gas chromatography/ mass spectroscopy (GC/MS) and extraction of the flavonoids from the dried
leaves and seeds using hot extraction method and identify the active ingredients founded in the extract
using both thin layer chromatography (TLC) and high performance liquid chromatography (HPLC).

Materials and Methods

Amaranthus viridis L was collected in Septemper-2023 from Al-Musayyib region, Iraq. A.viridis
L was recognized and certified at the department of pharmacognocy/College of
pharmacy/Mustansiriyah University. The sources of materials and instruments used were as follows:
Chloroform (BHD, England), Ethanol HPLC-grade (Alpha Chemika, India), FeCI3 (BHD,England) ,
H2So04 (India), lodine  (Alpha chemical, India), NaOH (China), n-hexane (Romil, UK), Potassium
iodide (Alpha chemical, India), epicatechin (hyperchim, China), toluene (Alpha chemical, India),
acetic acid (Alpha chemical, India), HPLC grade acetonitrile (Alpha chemical, India), formic acid
(Alpha chemical, India), rotary evaporator (Bochi-Rota), HPLC (Shimadzu, Jaban), GC/MS
(Shimadzu, Jaban), electronic balance (OHAUS, US), and electronic microscope (Olympus, Japan).
Furthermore the class wares used in the work were: Beaker (1000-500-100-25 ml), spatula, cylinder,
separatory funnel, soxhlet 250 ml (round flask, extracting chamber, and condenser), watch glass, and
pipette (10 ml).
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Extraction of the phytochemicals

For the preliminary phytochemical screening, the plant was shade dried, then the leaves, and seeds
were cleaned with water, allowed to dry in shade, and pulverized together to powder by an electric
blender. After that, 10 g of this powder was heated separately with 100 milliliters ethanol and water.
After that, the extracts were undergoing filtering by Whatman filter paper and used in the preliminary
tests. For GC/MS analysis, the collected plant seeds and leaves have been washed properly and
allowed to air-drying for two weeks at room temperature. An electric blender was then used to gather
the plant materials into fine powder which was stored in clean container until required for use. Hot
extraction method was used to extract the plant phytochemicals. Powdered plant material (25 g) was
extracted with n-hexane (250 ml) using soxhlet apparatus for 3 hours. This extract was undergoing
filtering, and the volume was reduced by the rotary evaporator. The obtained extract was collected,
weight and stored. For the extraction of flavonoids, the defatted material was re-extracted with 75%
ethanol (250 ml) using a soxhlet apparatus for 9 hours. Then, the ethanolic extract was undergoing
filtering, and the volume was reduced to the fourth by the rotary evaporator. The obtained extracts
were collected, weight and stored. About 5 milliliters of distilled water was added to the concentrated
ethanolic extract and partitioned with ethyl acetate (15 mlx3) using the separatory funnel. The top
layer (ethyl acetate fraction) was collected in a beaker and left to dry at room temperature, then it was
weight and sealed tightly with a para film and stored in the refrigerator at 4 C° (6).The percentage
yields of the plant extract (n-hexane, ethanol, and ethyl acetate) were measured as follows:

(Wz-Wl/Wo )X 100

Were W, is the weight of extract and container, W is the weight of container alone, and Wy is the
weight of dried initial plant sample.

Preliminary phytochemical screening of Amaranthus viridis L (6)
Test for tannins (Ferric chloride test)

Aqueous extract (2ml) was mixed with one to two drops of 10% FeCL;. The presence of tannins
is indicated when colors like green-blackish or blackish-blue are seen.

Test for saponins (Froth test)

Aqueous plant extract 5 milliliters was combined with same quantity of distilled water and shaken
thoroughly for 15 second. The formation of froth of about 1cm in height which is stable for 15 min
reveals that saponins are present

Test for flavonoids (Alkaline reagent test)

Ethanolic extract (3ml) was mixed with 1 ml (10%) NaOH, the existence of flavonoids was
indicated by the formation of distinct yellow color.

Test for terpenoids (Salkowski's test)
Ethanolic plant extract (5 ml) was combined with chloroform (2 ml). This step was followed by
the careful addition of concentrated H.SO4 (3 ml). The reddish brown color precipitate implies a

positive result.

Test for alkaloids (Wagner's reagent test)
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One to two drops of Wagner's reagent were mixed with 2 milliliters of the ethanol plant extract;
the observation of a reddish-brown precipitate implies a positive result.

Pharmacognostical study
1-Macroscopical study

Fresh leaves, flowers, seeds and stems of 4.viridis L were studied for morphological characteristics
such as shape, color, and size.

2-Microscopical study

The microscopical study was performed on fresh leaves and stems. To identify the type of stomata
and trichome, a cut of epidermal layer from a fresh leaf was examined on a slide and the method was
repeated on ten slides to ensure the kind of stomata in the tested plant. Chloral hydrate was applied for
two to three times and discarded in order to remove the color of the plant. The slide was then heated
to give a clear section and examined. The same process was repeated with stems, and the photographs
containing various cell components were captured using a digital camera (7)-

Gas chromatography-mass spectrometry (GC/MS) analysis of the hexane extract

Plant hexane extract was estimated by combined gas chromatography system and mass
spectrophotometer (Shimadzo 2010, Japan). An HP-5MS fused silica column (5% phenyl methyl
silicon, 30 m x 250 pm, film thickness 0.25 um) and an MSD transfer line were included with this
system. The ionization energy of 70 eV was used in the electron ionization system (EI). The carrier
gas was helium which was employed at a flow rate of 1 ml/min. A split mode injector was used to
inject 10 pl of sample. With a total elusion time of 30 minutes, the oven temperature was intended to
begin at 80 °C for two minutes, increase to 280 °C at a rate of 10 °C per minute, and then hold for five
minutes. The temperature of the injection and the interface was 280 °C, while the ion source was
200°C. The peak area, molecular ion peak, base peak, and retention time (RT) of each compound were
detected. The compounds were identified from the spectral data based on the available mass spectra
records in the National Institute of Standards and Technology (NIST) library (8).

Detection of flavonoids in the ethyl acetate part of Amaranthus viridis L by analytical thin layer
chromatography (TLC)

Flavonoids were detected using a ready-made TLC aluminium sheet (20x20 cm) pre-coated with
silica gel 60F254. On little pieces of TLC plate, a small amount of the sample was applied along with
epicatechin standard with the help of the capillary tube, and then the plates were run in three solvent
systems as follows:

S1: Toluene:ethyl acetate:formic acid (3.5:1.2:0.6)(9)
S2: Chloroform:ethyl acetate (5:2)(10)
S3: Chloroform:methanol (9:1)(11)

After the development of the solvents, the plates were taken from the developing jars, air-dried,
and investigated under long-waved UV light at (365nm) for the existence of the flavonoids by
comparing the colors and the Rr values with the standard.

Detection of flavonoids in the ethyl acetate part of Amaranthus viridis L by high performance
liquid chromatography (HPLC)

The ethyl acetate part of the plant was analyzed by a Shimadzu LC-20AD liquid
chromatography system. This system was equipped with a DGU-20AS5 degasser and SPD-20A UV-
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visible detector. The column was reversed-phase (RP-C18) with a 250 mm x 4.6 mm internal diameter
(id) and a particle size of 5 um. The mobile phase was isocratic acetonitrile: methanol: ethyl acetate:
glacial acetic acid (60:5:30), the standard used was Epicatechin at a concentration of 1mg /ml using
ethanol (HPLC- grade) as a solvent. The injection volume was 20 pl at the flow rate of 0.7 ml/min,
the wavelength was 280 nm, and the column temperature was 25 °C. The stored plant ethyl acetate
fraction was re-dissolved with ethanol (HPLC —grade) to prepare a concentration of 1mg/ml. The
concentration of epicatechin was calculated as follows:

(Area of sample/area of standard) x concentration of standard (12).
Results and Discussion

The preliminary tests are essential in predicting different types of phytochemicals that are exist
in the plant extract. The preliminary tests results of A.viridis L extract and the percentage yield of plant
extract are summarized in table 1 and 2. The findings in table (1) demonstrated that the Iraqi grown
plant contained a diversity of phytochemicals including, flavonoids, terpenes, saponins, and alkaloids.
These phytochemicals are critical in the biological activities of 4. viridis L. plant, and these findings
were agreed with reported literature in which positive results for flavonoids, tannins, alkaloids and
terpenes tests were obtained (13-15) . Plant materials continue to be a vital resource to fight against
serious illness in the world. The traditional medical approaches, particularly the application of herbs,
continue to play a crucial role in delivering essential medical care. Certain medical active components
in these herbs have specific physiological impact on human body are the source of these herbs
medicinal benefit. Alkaloids, tannins, flavonoids, and phenols are the most important bioactive
components in the medicinal plant (16). Infections have grown exponentially within the recent years
and antibiotics resistance has become a major treatment issue (17) . Natural substances founded in
plants might provide a fresh supply of antimicrobial agents with potentially unique modes of action.
They are useful in curing many infections while avoiding several negative effects that are commonly
linked with synthetic agents (18) .

Table (1): Phytochemical screening of Iraqi Amaranthus viridis L.

Test Positive Indicator Result
Saponins test Foam observed 1cm in high + ve
Tannins test Dark green + ve
Flavonoids test Yellow color + ve
Alkaloids test Reddish- brown precipitate + ve
Terpenes test Reddish- brown color +ve

Table (2): Percentage yield of plant extract

Plant extract Weight of extract (gram) Percentage yield
Hexane extract 3 12%

Ethanol extract 2.75 11%

Ethyl acetate fraction 0.75 3%
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There for, screening of these plants is very crucial in verifying their applications in traditional
medicine and identifying the active chemicals by separation and characterization. The systemic
screening of these compounds may lead to discovering of novel drugs (19). Phytochemicals screened
in the present study include tannins, saponins, flavonoids, alkaloids, and terpenoids. The phytoactivity
and pharmacological effects of some of these phytochemicals have been proved by different authors.
Tannins was discovered to exert several medicinal effects including anti-inflammatory, antioxidant,
analgesic, and wound healing properties (20,21) . Saponins are known to possess bitter taste, and are
foamy in nature. They have reported to possess antibacterial properties (22) . Dietary flavonoids have
been found to protect against coronary heart disease .In addition, alkaloids possess reductive effect
towards fever and headache.

The macroscopical examination revealed that A.viridis is an annual herbaceous plant with long
petioles and distinctive venation. It is a durable, straight, branching plant that may reach a height of
10-100 cm tall. It grows on heavy, sandy loam soils, including muddy soil after the water recedes
throughout the growing season, Figure (1). Stems: the stems are green, erect, 60-80 cm glabrous to
pubescent. It is fairly thin and densely branched. Leaves are oval with broad base, simple and
alternating with a long petiole. They have mid to light green in color but the lower side is reddish
purple, they are heavily veined, measuring up to 5 centimeters long and 3 centimeters wide. The apex
of the leaf blade is notched and terminates in a short tip. Flowers are small, and range in hue from
green to reddish in color. They are arranged in little compact balls spread along thin spikes at the base
of the leaves and the top of the stalks. Seeds are lenticular, smooth and glossy with a diameter of 1-
1.25 mm and a hue ranging from dark brown to black. Figure (2) shows the examined parts of the
plant. A close-up view of the abaxial surface of the leaf's epidermal peel, revealing the stomatal guard
cells (GC) and the epidermis' subsidiary cells (SC). The stomata are anomocytic in type, with guard
cells surrounded by cells that are identical in size, shape, and organization to the rest of the epidermis
cells. In addition, unicellular unbranched trichome was also found, figure (3), the types of stomata and
trichome were same in all the tested ten slides ensuring that the plant has one type of stomata and
trichome. Amaranthus genus is taxonomically complicated due to its high morphological variation
which may result in nomenclatural confusions, misapplication of names, and misidentification.
Anatomical studies of this genus are still insufficient. The microscopical structures are parameters that
are unique to the plant and are necessary for its standardization. There for, the main object of the study
was to seek if the features of mature leaves and stems under microscope are helpful in the taxonomy
of Amaranthus. The findings of the current study could, therefore, provide the basis for correct plant
identification. The macro- and micro- morphological features of this plant were described in the
current study can help in distinguishing it from other members of the genera.

Figure (1): Amaranthus viridis L
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(a) (b) (©)

(2

Figure (2): morphological examination of Amaranthus viridis L
(a): branch of plant, (b), (c): stem and leaf, (d): leaf, (¢): flowers, (g): seeds

(a) (b) (© (d)

Figure (3): microscopical examination of Amaranthus viridis L.
(a): Anomocytic stomata X40 (b): Anomocytic stomata X10 (c): Trichomes X10
(d) Transverse section of stem shows xylem and phloem.
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Several peaks were found in the hexane extract of A.viridis L by GC/MS analysis (figure 4);
eight of them were identified by comparing the retention time (RT), base peak, molecular ion peak,
and the mass fragmentation pattern to those of the realized compounds listed in the NIST library, as
illustrated in table (3). Figures (5, 6, 7,8,9,10,11, and 12) show the mass fragmentation of 5-methyl,
1-Undecane,2-Undecanone,6,10-dimethyl-hexahydropseudoionone,2 Pentadecanone 6,10,14-
Trimethyl-hexahydrofuransyl acetone, n-Hexadecanoic acid, Palmitaldehyde,diisopentyl acetal, Oleic
acid , Pentafluoropropanoic acid, octadecyl ester , and Hexadecanoic acid ,2,3-dihydropropyl ester,
respectively. The GC/MS chromatogram revealed that the most predominant compound in the hexane
extract of the plant was n-Hexadecanoic acid with percent area of 28.36% followed by 2-
Undecanone,6,10-dimethyl-hexahydropseudoionone (16.54%), Pentafluoropropanoic acid, octadecyl
ester (11.29%), oleic acid (9.99%), Hexadecanoic acid ,2,3-dihydropropyl ester (2.84%),
Palmitaldehyde,diisopentyl acetal (1.42%), and 5-methyl, 1-Undecane (1.30%). The hexane extract of
A.viridis leaves and seeds was analyzed by GC-MS spectrometry, resulting in spectra with discrete
peaks. Each component in the extract was separated according to its boiling point, with peaks indicated
in the order of their retention times. Eight compounds (5-methyl, 1-Undecane,2-Undecanone,6,10-
dimethyl-hexahydropseudoionone,2-Pentadecanone, 6,10,14-Trimethyl-hexahydrofuransyl acetone,
n-Hexadecanoic acid, Palmitaldehyde,diisopentyl acetal, Oleic acid , Pentafluoropropanoic acid,
octadecyl ester , and Hexadecanoic acid ,2,3-dihydropropyl ester) were identified using the
fragmentation pattern obtained from the mass spectrometry. Furthermore, the identities of these
compounds were confirmed by comparison their retention time (RT), molecular ion peak, and
fragmentation pattern with the database of the GC-MS library. Among these compounds two were
identified to be pharmacologically active; n-Hexadecanoic acid (palmitic acid) and oleic acid (omega-
9-fatty acid). n-Hxadecanoic acid is a saturated fatty acid and several fatty acids possess antibacterial
and antifungal activity, as well as they can modulate immune response. n-Hexadecanoic acid has anti-
inflammatory effect since it demonstrated significant inhibitory activity in the enzyme kinetics study
of phospholipase A> (PLA»)(23) . n-Hexadecanoic acid also shows an antibacterial properities against
both E.coli and S.aureus (24) . This compound was found to be the most predominant one in the plant
extract according to the GC/MS analysis and this may be responsible for the medicinal activities of
this plant. The second important compound identified in the hexane extract of A.viridis plant was oleic
acid which is mono-unsaturated omega-9-fatty acid. Oleic acid (cis-9-octadecenoic acid) is the most
prevalent naturally occurring fatty acid and it makes up 55-80% of olive oil. It is also derived from
vegetable and is regarded as one of the alternative better source of fat in diet which can replace the
animal saturated fat. Researches showed that the lower occurrence of coronary heart disease (CHD) is
associated with a higher dietary intake of monounsaturated fatty acids (MUFA), specifically oleic acid.
To get this advantage, the same amount of saturated fat must be replaced with olive oil. Oleic acid can
exert beneficial effects by several mechanisms, since it can modulate the amounts of lipids and
lipoprotein in the plasma, inhibit coagulation, improve homeostasis of glucose, and reduce the fasting
inflammatory and oxidative states. Recently, studies revealed that metabolism of fats after meal have
a crucial effect in the pathogenesis and progression of CHD. The presence of such an important
monounsaturated fatty acid in A4.viridis extract making it an important vegetable source of healthy fat
and this wild plant should be exploited for this purpose.
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Figure (4): GC/MS chromatogram of hexane leaves and seeds extract of Amaranthus viridis L plant

Table (3): The phytochemical constituents identified in A4.viridis L hexane leaves and seeds extract
using GC-MS analysis with their retention time (RT), base peak, molecular ion peak (g/mole),
similarity index (SI), molecular formula, and area %.

No | compound RT(min) | Base Molecular SI | Molecular | Area %
peak ion peak formula
(g/mole)
1- | 5-methyl, 1- 14.575 56 168 91 | CioHx 1.30
Undecane
2- | 2-Undecanone,6,10- | 15.925 43 198 87 | CizHa6O 16.54
dimethyl-
hexahydropseudoion
one

3- | 2- 16.700 58.05 268 85 | CisH36O 1.94
Pentadecanone,6,10,
1,4-Trimethyl-
hexahydrofuransyl
acetone

4- | n-Hexadecanoic acid | 17.292 43 256 86 | CigH0O, | 28.36
5- | Palmitaldehyde,diiso | 18.725 71.10 398 84 | CyeHs4O2 | 1.42
pentyl acetal
6- | Oleic acid 19.092 55.10 282 85 | CisH340, | 9.99
7- | Pentafluoropropanoi | 20.192 43 416 85 | CaHs37FsO | 11.29
¢ acid, octadecyl By
ester
8- | Hexadecanoic acid 22.442 43 330 80 | CioH3304 | 2.84
,2,3-dihydropropyl
ester
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Figure (5): mass fragmentation of 5-methyl, 1-Undecane
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Figure (6): mass fragmentation of 2-Undecanone,6,10-dimethyl-hexahydropseudoionone
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Figure (7): mass fragmentation of 2-Pentadecanone,6,10,14-Trimethyl-hexahydrofuransyl acetone

<< Target >>

Line#:8 R.Time:17.292(Scan#:1836) MassPeaks:126
RawMode:Averaged 17.192-17.367(1824-1845) BasePeak:42.95(43718)
BG Mode:17.400(1849) Group 1 - Event |

100
= 4 “©

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Hit#:1 Entry:80732 Library:NISTO8.LIB

S1:86 Formula:C16H3202 CAS:57-10-3 MolWeight:256 Retindex:1968
Comp H ic acid $$ H ic acid $$ n-H ic acid $$ Palmitic acid $§ P ic acid $$ 1-Py b

100-

28



Figure (8): mass fragmentation of n-Hexadecanoic acid
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Figure (9): mass fragmentation of Palmitaldehyde,diisopentyl acetal
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Figure (10): mass fragmentation of Oleic acid
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Figure (11): mass fragmentation of Pentafluoropropanoic acid, octadecyl ester
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Figure (12): mass fragmentation of Hexadecanoic acid,2,3-dihydropropyl ester

The existence of flavonoids in the ethyl acetate part of plant sample was detected by analytical TLC
in three mobile phase systems along with the use of epicatechin as reference standards. Epicatechin
was observed as a fluorescent blue spot at long wave UV light (365 nm), figure (13). The color and
the Rf value of the sample was detected and compared to the reference standard, table (4). This test
was conducted to detect the existence of epicatechin in the plant sample. The retention time (RT) of
the sample was compared to the reference standard. The HPLC chromatogram of epicatechin standard
revealed the appearance of a single peak at a RT of 5.746 min with percent area of 100%, figure (14)
while the HPLC chromatogram of the sample showed the appearance of several peaks, among them
epicatechin separated at RT of 5.880 min with percent areas of 1.204%, figure (15). The concentration
of epicatechin was 0.177 mg/ 1ml plant extract which was obtained from 0.75 gram plant ethyl acetate
fraction.

Polyphenol are part of large family of naturally produced substances that includes a lot of other
types of phytochemicals incorporating flavonoids. Anthocyanin, flavanols, flavonones, and flavones
are the several categories that make up flavonoids. These compounds are called polyphenols because
of the existence of many phenolic groups in their chemical structure. Consequently, polyphenols are
compounds that share structural features including phenolic and aromatic ring. Polyphenols are most
abundantly founded in fruits, vegetables, cereals, and beverages. Fruits such as apples, grapes, pears,
cherries, and berries contain about two to three hundreds mg of polyphenols per one hundred grams
(25). (—)-Epicatechin is one of the most important flavonoids of flavanol type. It composed of two
aromatic rings joined by an oxygenated heterocycle with a 4-hydroxyl group. Epicatechin found in
many foods such as dark chocolate and green tea. It is usually used as support supplement because of
its potential advantages for athletes performance. It may enhance blood flow to the muscle helping in
the removing of waste, delivering of nutrient, recovering and growth of muscle. It also have many
other health benefits including improving the cardiovascular health, reducing the inflammation, and
antioxidant capacity. This is the first report proved the presence of epiccatechin in A.viridis L plant
and the presence of such an important flavonoid with many important pharmacological activities is a
very important discovery especially in the Iraqi grown plant remembering that this plant is wild so it
represents a natural economically sources of important polyphenolics compounds including
epicatechin and it needs further investigations and quantitative analysis.
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Figure (13): Analytical TLC under UV light (365 nm) using the solvent systems (S2 to the left, S3 to
the right) for the detection of flavonoids in the ethyl acetate part . EP= Epicatechin.

Table (4): The Rf values of epicatechin in the ethylacetate part Amaranthus viridis L extract in three
mobile phase systems as compared with the standards.

Solvent system | R¢ of epicatechin | Ry of epicatechin
(standard) (extract)
Si 0.27 0.27
Sz 0.5 0.5
S3 0.59 0.57
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Figure (14): HPLC chromatogram of epicatechin standard
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Figure (16): Epicatechin
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Figure (15): HPLC chromatogram of ethyl acetate fraction of A.viridis L leaves and seeds extract



Conclusion

The presence of many bioactive compounds in the Amaranthus viridis L explains the use of whole
plant to eradicate different ailments traditionally. However, identification and isolation of individual
phytochemical and studying of their biological activities will definitely provide rich results. This is
the first report about the microscopical characteristic of the Iraqi grown plant which considered as
diagnostic parameters of this genus. Epicatechin which is and important polyphenolic compound was
also determined in the plant for the first time. The presence of such an important flavonoid with many
important pharmacological activities is a very important discovery especially in the Iraqi grown plant
and it needs further investigations and quantitative analysis.
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