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1. Introduction

ABSTRACT

In this study, (Annona muricata) plant was used to identify its active and antioxidant
components and their effects on damages caused by free radicals. Objective: Diagnosis
of some amino and phenolic for three parts of the (Annona Muricata) plant, including
pulp, seeds, and leaves, and studying their antioxidant effects on free radicals.
Methodology: Amino acids were extracted by taking a weight of 3 grams of the sample
and placing it in a 10 ml volumetric flask, 3 ml of 6M hydrochloric acid was added to it
along with 0.1% phenol, and it was sealed tightly, and placed in a thermal oven at 45°C
for 24 hours. After that, 3 ml of sodium hydroxide and 0.1mg of citric acid were added
and mixed well for 15 min. The sample was filtered using a 0.45-micron plastic filter,
After That Take 1 ml of the extracted sample and add 200 microliters of 5% ) Ortho-
phthalate-aldehyde ( to it. Mix the sample for two minutes and then take 100
microliters of the final mixture and inject it into the Amino Acid Analysis instrument.
The total phenolic content was estimated in seeds of the JAnnona Muricata( plant The
total phenolic was detected using Gallic acid as a standard and (Folin-Ciocalteu
reagent), and the concentration of total phenolic is calculated based on the calibration
curve of Gallic acid in milligrams per gram dry weight Results: Several amino acids
were diagnosed by the amino acid analyzer for three parts of the (Annona Muricata)
plant, which are the pulp, seeds, and leaves The quantity of phenols was also measured.

Free Radical: A molecule is an independent entity
that possesses one or more unpaired electrons
with different orientations in rotation. This
unbound or free electron is the one that is alone in
the outer orbit. The hydrogen atom is considered
one of the simplest types of free radicals.
Electrons are more stable when paired together in
the outer orbit, while free radicals are more active
and less stable. They can interact randomly with
other molecules that are in contact with each
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other. Once free radicals are formed, they can
react with another free radical or a non-free
radical from different reactions. Oxygen is an
essential element for life, as cells use oxygen to
generate energy. Mitochondria produce free
radicals, which are generally reactive oxygen
species and reactive nitrogen species. These
radicals are continuously generated due to the
natural use of oxygen |[1] Free radicals have
gained importance in the field of biology due to
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their central role in various physiological
conditions and their effects on a variety of
diseases. Free radicals can have adverse effects,
such as affecting biological molecules like nucleic
acids, fats, and proteins, leading to changes in the
natural oxidation state and its increase [2] Moses
Komburg pointed to the presence of free radicals
in chemical reactions when he was trying to
synthesize (Tetra-Phenyl-Methane) and found that
free radicals are molecules characterized by the
presence of an unpaired electron in the outer
shell. Studies have shown the effect of oxygen on
enzymes such as pepsin, catalase, cholinesterase,
and carbonic anhydrase [3]Also, laboratory rats
were exposed to a pure oxygen environment,
resulting in their death after three days. This effect
could not be attributed to free radicals due to
insufficient information and lack of appropriate
scientific support. Later, it was proposed that only
one electron is transferred to oxygen [4] to form a
superoxide ion in the mitochondrial respiratory
chain.

The harmful effect of X-rays on animal tissues [5]
occurs through the production of hydroxyl
radicals. Subsequently, evidence emerged for the
existence of hydroxyl radicals (OHe), superoxide
anion radicals (0,-¢), peroxyl radicals (ROOe), and
so on, referred to as active oxygen species nitric
oxide (NOe) and nitrogen dioxide (NO.e), known
as active nitrogen species; and Thiol radicals
(RSe), known as active sulfur species, and so on.
Many epidemiological studies show a close
relationship between oxidative stress and non-
communicable diseases such as cancer, diabetes,
psoriasis, and atherosclerosis, among others.
Oxidative stress is an imbalance between free
radical production and the antioxidant defense
system, where the former prevails, and this
situation occurs although humans possess a
partially effective antioxidant defense system
Therefore, it is necessary to consume food that
contains antioxidant properties. This narrative
review aims to provide knowledge about the
processes that lead to free radical production and
antioxidant defense systems. Many
epidemiological studies show a close relationship
between oxidative stress and non-communicable
diseases such as cancer, diabetes, psoriasis, and
atherosclerosis.

Oxidative stress is the imbalance between free
radical production and the antioxidant defense

system, where the former prevails; and this
situation occurs despite humans possessing a
partially effective antioxidant defense system.
Therefore, it is necessary to consume foods that
contain substances with antioxidant properties.
This narrative review aims to provide knowledge
about the processes that lead to free radical
production and antioxidant defense systems [6-8
|Free radicals are produced slightly during
moderate physical activity and increase during
intense physical activity [9-11] An example of this
is fructose, which is a type of sugar and is
primarily metabolized in the liver. Due to the lack
of sufficient regulatory metabolic processes, it
exerts high pressure of electrons at the
mitochondrial level, increasing the production of
free radicals. This effect is closely associated with
diseases such as obesity, diabetes, and high blood
pressure. [12-16]

Antioxidant

Antioxidants can be defined as substances whose
presence in relatively low concentrations
significantly inhibits the role of oxidation of the
targets. Due to the continuous generation of
partially reduced forms of oxygen by constitutive
metabolic pathways, many protective antioxidant
enzymes, such as superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase (GSHPx),
glutathione reductase (GSHRx), glutathione-S-
transferase (GST), and non-enzymatic
antioxidants, have involved dealing with toxic
species. Oxidation is a chemical reaction that
transfers electrons from a substance to an
oxidizing agent. Oxidation reactions can produce
free radicals, which start chain reactions that
damage cells. Antioxidants terminate these chain
reactions by removing free radical intermediates
and inhibit other oxidation reactions by being
oxidized themselves. Antioxidants are often
reducing agents such as Thiols, ascorbic acid, or
polyphenols [17]. Antioxidants can generally be
classified in different ways: natural and synthetic;
polar and nonpolar; enzymatic and non-
enzymatic; endogenous and exogenous; and
according to the mechanisms in which they
participate. [18]. Antioxidants primarily exhibit
activities based on three mechanisms, hydrogen
atom transfer, single electron transfer, and metal
chelation [19]. They show their activity through
three different pathways: (i) preventive:
prevention of free radical formation and
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derivatives; (ii) interruption: interrupt radical
oxidation reactions; and (iii) inactivation:
inactivate free radical/radical derivative reaction
products [18]. Endogenous antioxidants are
primarily enzymes, such as superoxide dismutase,
catalase , glutathione reductase, and glutathione
peroxidase . On the other hand, non-enzymatic
endogenous antioxidants, such as glutathione and
lipoic acid, are products of the body’s metabolism
[20,21].

The first-line defense antioxidants (enzymatic)
convert reactive superoxide and hydrogen
peroxide into water and oxygen. The non-
enzymatic antioxidants can act as a second-line
defense against ROS by rapidly inactivating
radicals and oxidants. The enzymatic antioxidants
further act as the third-line defense involved in
the detoxification and removal. Dietary
Antioxidants Such as vitamins, carotenoids,
polyphenols, flavonoids, and bioflavonoids are
exogenous antioxidants that have in vivo activity
[18] Antioxidants are abundant in fruits and
vegetables, as well as in other foods including
nuts, grains, and some meats, poultry, and fish. (3-
Carotene is found in many foods, including sweet
potatoes, carrots, cantaloupe, squash, apricots,
pumpkin, and mangoes. Lutein, best known for its
association with healthy eyes, is abundant in
green, leafy vegetables such as collard greens,
spinach, and kale. Lycopene 1is a potent
antioxidant found in tomatoes, watermelon,
guava, papaya, apricots, pink grapefruit, blood
oranges, and other foods. Estimates suggest that
85% of American dietary intake of lycopene comes
from tomatoes and tomato products [22]. Plant
antioxidants are a natural reservoir of bioactive
compounds. They play important roles in plant
acclimation and adaptation to environmental
challenges but are also beneficial for human
health. As sedentary organisms, plants cannot
escape from environmental challenges, originating
from natural origin (e.g, temperature, water
availability, soil composition, pests or from
anthropogenic practices e.g, destruction of
habitats, pollution...). Diverse abiotic factors, like
pollution as well as nutrient deficiency,
temperature regimes (heat/cold), water supply
(drought/flooding), light intensity, day/night
rhythms, and radiation, modify the balance
between the production and scavenging of
reactive oxygen species (ROS) and induce a
phenomenon well known as oxidative stress [23-

26]. Although ROS are crucial for normal plant
growth and development and play important roles
in signal transduction, they are also able to induce
cellular damage. Therefore, maintaining the
oxidative balance is crucial for plant stress
adaptation [27-29].

2. Methodology

Amino Acid Analyzer: This device is used to
analyze the first and second amino acids. It is also
used to analyze a variety of solutions easily with
superior sensitivity and detection of amino acids
in animal tissues, fruit juices, beverages, proteins,
collagen, peptides, extracellular fluids,
intracellular fluids, plant and animal tissues, fruit
juices, beverages, and hydrolyzed amino acids
[30].

The extraction process of amino acids:

The amino acids were extracted according to the
method, Three grams of the sample were taken
and placed in a 10 ml volumetric flask, to which 3
ml of 6M hydrochloric acid with 0.1% phenol was
added. The flask was sealed and placed in a
thermal oven at 45°C for 24 hours. Then, 3 ml of
sodium hydroxide and 0.1 mg of tartaric acid were
added and mixed well for 15 minutes. The sample
was filtered using a 0.45-micron plastic filter and
taken to the device for injection. [31].

The derivation process:

take 1 ml of the extracted sample and add 200
microliters of a 5% (Ortho-Phthalate-aldehyde)
solution. The mixture was stirred for two minutes,
after which 100 microliters of the final mixture
were taken and injected into a Kori-origin amino
acid analyzer [31]. The analysis was conducted at
the Ministry of Science and
Technology/Department of Environment and
Water Laboratories, using the method developed
by the scientist Scriver. The mobile phase
consisting of methanol, acetonitrile, and 5%
formic acid in a flow rate of (1ml/min) was used.
A separation column (ZORBAX Eclipse AAA 3.5 ul
x id=150x4.6mm) was used to separate the amino
acids, while a fluorescence detector with
excitation and emission wavelengths of 445 nm
and 465 nm, respectively, was used to detect the
amino acids. The (Clarity 2015) software was used
for amino acid analysis. [32]
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Preparation Standard Curve:

0.1g of a mixture of highly pure amino acids
(99.9%) was taken and dissolved in non-ionic
water. It was then transferred to a 250 ml conical
flask and the volume was completed to the mark,
resulting in a concentration of 250 parts per
million. Using the dilution law, calibration curve
concentrations were prepared and loaded onto
the device [32].

Total phenolic content estimation:

Sample Preparation:

The seeds of the plant were dried at room
temperature for 24 hours, and then ground into a
fine powder in an electric blender. 5 grams of it
were taken and placed in a Soxhlet apparatus and
extracted with 300 ml of ethanol at 50-55C0 for (3-
4) hours. The extract was filtered through a filter
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paper and evaporated using a rotary evaporator
under low pressure at 40°C. The weight of the
extract after the concentration process was 2.6
grams.

It was stored in a storage bottle at 4C0 until
analysis was performed, and total phenolics were
detected according to the method provided by
Slinkard and Singleton. Using Gallic acid and
(Folin-Ciocalteu reagent), the method involves
taking 150 microliters of the alcoholic extract with
500 microliters of Folin reagent and adding 1.5 ml
of 20% sodium carbonate. The mixture is then
thoroughly mixed and the final volume is made up
to 10 ml. After two hours of reaction, the
absorbance value is recorded at a wavelength of
765 nm, and the total phenolic concentration is
calculated in milligrams per gram of dry weight
relative to the calibration curve of Gallic acid [33].
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3. Result Table (1):

Reten.Time Response | Amount Amount Peak Compound
(min) (Ul % Type Name
1 9.100 7538.993 311.076 56.1 Order Aspartic Acid
2 10.724 3557.019 105.990 19.1 Order Glutamic Acid
3 12.056 2888.233 13.238 2.4 Order Histidine
4 12.284 8040.797 53.837 9.7 Order Glycine
5 12.792 1534.729 16.673 3 Order Threonine
6 13.220 676.792 11.752 2.1 Order Arginine
7 13.572 202.190 0000 L e
8 13.712 37.311 0.455 0.1 Order Tyrosine
9 16.048 1464.815 24.315 4.4 Order Cysteine
10 17.076 1.021 0.022 00 Order Valine
11 17.656 208.509 11.120 2.0 Order Methionine
12 18.276 105.429 4.889 0.9 Order Isoleucine
13 18.960 24.368 0.943 0.2 Order Lysine
Total 554.309 100.0
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Result Table (2):
Reten.Time | Response | Amount Amount Peak Compound Name
(min) (Ul % Type
1 10.752 1923.143 | 57.305 48.1 Order Glutamic Acid
2 11.080 3522.068 | 00000 0.0
3 11.756 368.978 3.775 3.2 Order Serine
4 12.396 2471903 | 16.550 13.9 Order Glycine
5 12.652 1170.614 | 12.717 10.7 Order Threonine
6 13.008 349.522 0000 0.0
7 17.128 1169.315 | 24.835 28.8 Order Valine
8 17.988 115.377 0000 0.0 |- e
9 18.132 19.488 0.633 0.5 Order Phenylalanine
10 18.588 71.223 3.303 2.8 Order Isoleucine
Total 119.118 100.0
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Result Table (3):
Reten. Response | Amount Amount Peak Compound
Time(min) (un % Type Name
1 9.063 4.648 0.192 0.1 Order Aspartic Acid
2 10.768 6525.148 | 194.433 56.1 Order Glutamic Acid
3 11.840 1920.948 | 19.651 5.7 Order Serine
4 12.020 3008.520 | 13.789 4.0 Order Histidine
5 12.424 2393.080 | 16.023 4.6 Order Glycine
6 12.524 433.822 0000 I e s
7 16.144 646.865 10.737 3.1 Order Cysteine
8 16.460 11729.611 | 00000 U e e
9 16.788 1546.907 | 00000 0.0 || e
10 17.212 1030.078 | 21.878 6.3 Order Valine
11 17.332 314.236 0000 0.0 || e
12 17.956 375.007 12.180 3.5 Order Phenylalanine
13 18.548 1111.660 | 51.549 14.9 Order [soleucine
14 18.780 139.757 3.098 0.9 Order Lucien
15 18.992 80.223 3.103 0.9 Order Lysine
Total 346.633 100.0
Standard Curve
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Fig (4): The calibration curve of Gallic acid for estimating total phenols in the seeds of the Annona muricata
plant.
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Table 4: Total phenolic content present in three parts of the Annona Muricata plant: Pulp, leaves, and seeds.

Name Total Phenolic Compound
Pulp 98.74 mg/gm.

Leave 66.8 mg/gm.

Seed 14.8 mg/gm.

4., Discussion

Several amino acids, including essential and non-
essential ones, were diagnosed in three parts of
the (Annona Muricata) plant, including the pulp,
seeds, and leaves, using an amino acid analyzer
device. The quantities were as follows: in the pulp,
the percentage of amino acids reached 544.309
(U1 gm.), in the leaves it reached 346.633 (Ul/gm.),
and in the seeds it reached 119.118 (Ul/gm.) .
Among the amino acids identified in the pulp of
the (Annona Muricata) plant, high levels of
aspartic acid, glutamic acid, and glycine were
found, along with varying amounts of other amino
acids, including Histidine, threonine, arginine,
tyrosine, Cysteine, Valine, methionine, isoleucine,
and Leucine. Previous studies have indicated that
these amino acids have significant biological
importance. They are utilized for protein
synthesis, possess antioxidant properties,
contribute to digestion, promote growth and
tissue repair, aid in the production of hormones
and neurotransmitters in the brain, serve as an
energy source, contribute to overall health
maintenance, enhance the immune and digestive
systems, and play a role in muscle building. [34].
According to previous studies, fruits are used as a
natural remedy for joint inflammation, nerve pain,
diarrhea, fever, and malaria, as well as
antioxidants, parasites, rheumatism, worms, and
skin diseases, and are also used to increase milk
secretion after childbirth and to treat various
diseases such as high blood pressure, diabetes,
liver damage, bacterial infections, and cancer.
[35]. As for the number of amino acids in plant
leaves, they include aspartic acid, serine, Histidine,
valine, phenylalanine, alanine, isoleucine, and
others.

Additionally, there are other amino acids found in
plant seeds, such as threonine, glutamic acid, and
serine. Plant seeds are used to combat parasitic
infections, while the fruit is used to treat joint
inflammation, neurological disorders, and
diarrhea. The leaves, on the other hand, are used
to treat bladder infections, headaches, insomnia,

and cancer. [36] . The total amount of phenolic in
the (Annona Muricata) plant was estimated for
three parts, the pulp, which was estimated at
98.74 (mg/g), the leaves at 66.8 (mg/g), and the
seeds at 14.8 (mg/g). The results indicate a high
percentage of phenolic in the pulp of the plant
compared to other parts such as the leaves and
seeds. This is consistent with previous studies that
have indicated the presence of several active
components such as phenolic, flavonoids, and
alkaloids, which act as antioxidants [37-38].
Polyphenols are among the main categories of
important natural compounds Dbiologically,
showing a wide range of biological and
pharmacological activities including antioxidant,
anti-inflammatory, immune system stimulant,
anti-aging, anti-tumor, antidepressant, and anti-
parasitic activities [39-40]. The high antioxidant
activity of polyphenols is primarily attributed to
their oxidative properties, allowing them to act as
reducing agents, hydrogen donors, and oxygen
quenchers. In this context, oxidative stress plays a
crucial role in the development of various
neurodegenerative conditions, including
rheumatic disorders, heart and vascular diseases,
metabolic syndrome, and other diseases.
Inflammation is considered a risk factor for high
blood pressure, diabetes, and several types of
cancer, and may contribute to the development of
Alzheimer's disease. [41]
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