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ABSTRACT

Apricot (Prunus armeniaca Linn.) fruit is good for human health and plays a very important role in our
body. Literature studies revealed that apricot fruit has various biological activities such as antioxidant,
antibacterial, antimicrobial, anti-inflammatory, and immune-stimulating functions that can be attributed
to the content of many phenolic compounds. Apricot fruit contains various phytochemicals such as
flavonoids, polyphenols, carotenoids, and phenolic acids by which there are changes in taste, color, and
nutritional value of the fruit. The pharmacological studies show that it has anticancer activity which can

be validated by clinical trials.
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INTRODUCTION

Apricot is botanically known as Prunus armeniaca
Linn. in Latin word it is known as “precocious” or
“early ripening. It is also called as Khubani belongs
to family Rosaceae, subfamily — Rosidae and
order — Rosales.” In Eastern countries, the apricot
is also known as “moon of the faithful” and the
ancient Persians referred it as “Egg of the sun”!!
P. armeniaca Linn. is a virtuous source of nutrients
and one of the most familiar crops worldwide.™
Wild apricot belongs to the family Rosaceae and
subfamily Prunoidea.® Some common species are
Prunus dulcis (Almond), Prunus domestica (plum),
Prunus cerasus (sour cherry), Prunus pumila (sand
cherry), Prunus padus (European bird cherry),
Prunus laurocerasus (European cherry-laurel), and
P. armeniaca (apricot). It is a moderate-sized tree,
about 10 m tall with reddish bark.*) Cultivation of
apricots is near about 600 hectares in Kashmir, 375
hectares in Himachal Pradesh, and 1600 hectares
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in Kumaun region (Uttarakhand). Varieties of
apricot nearby found in India are “Halman and
Rakchaikarpo” which are reported in Leh Ladakh
area of Jammu and Kashmir state.l”! Turkey is one
of the major apricot producers in the world with an
approximate annual yield of 538,000, 35,000, and
7000 tonnes/year fresh fruit, seed, and kernel, half
of this amount comes from Malatya region located
in Eastern part of the country.!®

This type of fruit is a nurture type of Zerdali (wild
apricot) which is produced by inoculation. Apricot
plays an important role in human nutrition and
can be used as fresh, dried, or processed fruit.[”)
Apricot grows in temperate and subtropical regions
worldwide and is the third economically most
important stone fruit that is peach and plum.® It is
mostly grown and cultivated in the Mediterranean
countries, Central Asia, Russia, United States of
America, Iran, Iraq, Afghanistan, Pakistan, Syria
and Turkey, Northwest Hills Region (Jammu and
Kashmir and Himachal Pradesh), North Eastern
Hills Region (Arunachal Pradesh, Meghalaya,
Nagaland, Sikkim, and Manipur), and also Uttar
Pradesh. About 90% of the overall production of
apricot comes from the USA.®) The total world
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production of apricot is around 2.6 million tonnes.
The fruit pulp of apricot is so thin and dry that
its mature pulp is so easy to discrete. Pulp of
apricot fruit is indigestible due to its acidic nature.
The dietary fiber content of apricot pulp is more
than 50%. Water-soluble dietary fiber contains
polysaccharides, which are known to have good
biological activities.[!"!

Apricot is temperate fruits which are grown
in climates with well-differentiated seasons.
Mechanisms against low wintertime temperatures
and cold damage have been developed by species
growing under these conditions. Dormancy and
freezing tolerance are the main mechanisms
that are developed against these difficulties and
although they can be independent,'! freezing
tolerance cannot be developed adequately without
growing cessation,!"” which marks the onset of
dormancy.

The fruit of apricot is not only consumed fresh but
also used to produce dried apricot, frozen apricot,
jam, jelly, marmalade, pulp, juice, nectar, and
extraction products. Furthermore, apricot kernels
are used in the production of oils, benzaldehyde,
cosmetics, active carbon, and aroma perfume.!**!
Iran is the second apricot producer worldwide with
275,580 ton production and 8.2% share.'¥ The
cultivation of apricot needs extensive strength and
energy. In Iran, apricot fruits are harvested at about
77% moisture level ')

Apricot is also used in protective effect of
dietary apricot kernel oil supplementation on
cholesterol levels and antioxidant level of liver in
hypercholesteremic rats.'*!

The matters of unsaturated fatty acids (91.5—
91.8%), saturated fatty acids (7.2-8.3%), neutral
lipids (95.7-95.2%), glycolipids (1.3—1.8%), and
phospholipids (2.0%) of apricot oil have been
reported.1%17]

In organisms, endogenous, and exogenous free
radicals can damage lipids, proteins, carbohydrates,
and nucleic acids which themselves turn out as
new free radicals.'®'”! In all the biomolecules,
lipids are the highest sensitive molecules to attack
free radical. Double bonds in fatty acids form
peroxide products by react with free radicals and
lipid radicals can be formed afterward on removal
of electrons. 22!
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By lipid peroxidation, injurious degradative products
which are called as malondialdehyde (MDA), can
be formed in cell membranes. MDA shows both
mutagenic and carcinogenic effects by altering
membrane properties.”>?*! Apricot is a good dietary
source of protein, oil, fiber, phenolic, and cyanogenic
compounds.?**!Oleicacidandlinoleicacidarethemain
components of pectin, polysaccharides, cellulose, and
hemicellulose are the main polysaccharides.*”! Apricot
has been conventionally used in gastric inflammation,
dermatitis and also as a carminative agent. The oil is
used as laxative and medicine for otitis and tinnitus in
drop dosage form. %!

Pharmacologic studies have also shown antioxidant
and radical scavenging properties, antimicrobial
activity, and antitussive effects for apricot. As
above-mentioned activities, this study shows two
main fractions of apricot, including extract and
extract oil, could exert anticolitis effects in rat
model of experimental colitis.!?*-32!

Phytochemistry of apricot

The apricot fruits are rich source of oil, protein,
soluble sugars, fiber as well as fatty acids,
carotenoids such as B-carotene, B-cryptoxanthin,
y-carotene, and lycopene, phenolics such as
chlorogenic and neochlorogenic acids, (+)-catechin
and (—)-epicatechin, and rutin, and pectin and
mineral essentials including Na, P, K, Ca, Mg, Fe,
Zn, Mn, and Cu.[3*3%

The phytochemicals present in apricot are
monosaccharides®  and  polysaccharides,””
carotenoids,*® fattyacids®*andsterol derivatives,*"!
volatile components,*!!  polyphenols,*! and
cyanogenic glucosides.*

Biological activities of apricot

The various biological activities of apricot are
antimicrobial activity,#! antimutagenic activity,**
enzyme inhibitory activity,”  cardioprotective
activity,®!  hepatoprotective  activity,*!  anti-
inflammatory activity,*’3 antinociceptive activity,*”!
and antioxidant activity.* New flavonoid derivatives
areisolated from butanol extract of P. armeniaca which
shows antimicrobial activity.®!! Methanol extracts of
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the plant show antimicrobial activity against Gram-
negative bacteria.l*?! Apricot shows ameliorative and
preventive effect on oxidative damage.>*

Morphology of P. armeniaca

It is a small to medium sized tree with a dense
having spreading canopy which is 8-12 m tall. Its
leaves are about 0 cm long 3—4 cm wide and are
heart shaped with pointed tips. The fruit is yellow
to orange in color and sometimes with a red cast;
its surface is smooth and hairless.¥

TAXONOMY OF P. ARMENIACA

Classification of family Rosaceae!>!

Kingdom Plantae

Subkingdom Tracheobionta

Super division Spermatophyta

Division Magnoliophyta

Class Magnoliopsida

Subclass Rosidae

Order Rosales

Family Rosaceae
Scientific classification

Kingdom Plantae

Order Rosales

Family Rosaceae

Genus Prunus

Species Prunus armeniaca
Uses

* Apricotis used as an antidote or an anthelmintic
and an expectorant. Apricot is used for cough,
it is effective against constipation, asthma,
bleeding, infertility, and eye inflammation.®

» Apricot is used to reduce cholesterol levels,
deterioration of vision, weight loss, treat
respiratory conditions, and maintain electrolyte
balance in the body. Apricot is also used to
improve heart health and treat strained muscles
and wounds. Apricot also shows strong
antioxidant activity due to the presence of 50%
of recommended intake of beta-carotene.>”
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* Freeradicalsmaylieattheheartoftheetiology or
of the natural history of the amount of diseases,
including cancer and atherosclerosis.6%

* Fruits and vegetables contain many dissimilar
antioxidant components. For example, some
flavonoids (including flavones, isoflavones,
flavonones, anthocyanins, catechin, and
isocatechin) that are frequent components
of the human diet have demonstrated strong
antioxidant activities.[°!

 In fact, higher plants exhibit significant
potency against human bacterial and fungal
pathogens. Apart from being the primary food
source of some important nutrients, fruits, and
vegetables also contain a variety of bioactive
components, which might have other beneficial
health effects.[6?]

* Apricot kernels contain a substantial amount
of dietary protein, with significant amounts of
oil and fiber.[®*) Sweet apricot contains more
oil than bitter kernels, and that oleic acid and
linoleic acid correspond to approximately
92/100 g of the total fatty acids.[®%]

* Apricot distils can improve colon inflammation
and ulcers excited by trinitrobenzene sulfonic
acid.[®)

* The different parts of the plant are used in
traditional medicine for the treatment of a
variety of common diseases such as cough,
asthma, bronchitis, anemia, and fever.[*!

* Apricot is used as food additives.[¢

* Apricot also possesses antioxidant, anti-

asthmatic, antitussive, and antispasmodic
activity.[¢7]
TRADITIONAL USES

Conventionally, apricot is used for the treatment
of fever, cough, cold, bronchitis, laryngitis,
hemorrhages, anemia, and certain tumors. It is
reported that fruits are used to increase fertility.
P. domestica fruits are used to treat jaundice and
hepatitis and its gum is also used as a tonic and
laxative.[®®! Apricot kernels, depending on the
variety, contain the toxic cyanogenic glycoside
amygdalin.®! Amygdalin can be hydrolyzed to
produce glucose, benzaldehyde, and hydrocyanic
acid. Enzymatic release of cyanide occurs in the
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presence of B-glucuronidase, an enzyme found in
the human intestine.?”)

CHEMISTRY OF APRICOT

Apricot is rich in organic acids, monosaccharides,
polysaccharides, polyphenols, fatty acids, and
sterols and its derivatives, carotenoids, metals,
minerals, and volatile components. The flavonoids
are one of the most numerous and widespread
groups of natural products, they contribute color
to plants and many of them are physiologically
active compounds known for their antioxidant
activities."” It has been conveyed that dry matter,
sugar (as the major sugars sucrose, glucose, and
fructose), and sorbitol content of Malatya apricot
kinds are importantly higher than others. Malatya
apricots were found to be a rich source of phenolic
compounds and malic acid as the heavy organic
acid. They emphasized that the K content of
Malatya apricots was considerable high and these
apricots were major sources of Mg, Zn, and Se.l"!
In another study, the elements existing in seed oil
were detected and apricot is rich in P, Ca, Mg, Fe,
and Cu, and seed oil also comprised oleic acid
(73.58%), linoleic acid (19.26%), palmitic acid
(3.31%), and myristic acid (1.18%).5!

CHEMICAL CONSTITUENTS

VOLATILE COMPOUND |
®, —— [GLrcosmE |
\v

LW;QVEKLW’B&W‘B! 8l
'CARBOHYDRATES

N

B-CAROTENE

 FLAVONOIDS | |

PHENOL, POLYPHENOLS |

Fruit polysaccharides whole solids (12.4-16.7%),
unsolvable solids (2.1-3.1%), acids as malic acid
(0.7-2.2%), total sugar as invert sugar (5.3—8.6%),
glucose (3.2-4.8%), fructose (1.4—4.25 %), sucrose
(1.4-5.4%), and tannins (0.06-0.0%), Flavonoids
are divided into eight subgroups: Chalcone, flavone,
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flavonone, flavanol, flavanolol, anthocyanins,
proanthocyanidins, and isoflavonoids.’? Sugar,
organic acid, vitamins, phenolic compounds, and
carotenoids are being natural components of fruits,
and apricot plays important role in maintaining
fruit quality and nutritive value.®! The flavonoids
contain one of the most numerous and widespread
groups of natural products and are important to
human because they contribute color to plants and
many of them are physiologically active compound
and known for their antioxidant activities.”* All
flavonoid compounds are obtained from either
2-phenylbenzopyrone or 3-phenylbenzopyrone

moiety. Flavonoids are subdivided into
eight subgroups that are chalcone, flavone,
flavonol, flavanone, flavanolol, anthocyanins,

proanthocyanidins, and isoflavonoids.!””!

NUTRITIONAL ANALYSIS

In the nutritional analysis of the dried apricot shows
a good potential health benefits. Ash content and
moisture of fruit play an important role in affecting
the nutritional composition of the fruit. The moisture
content of the food affects the appearance, texture,
and its storage ability in case of dry fruits. Low-fat
content is observed in the sample that is 0.006%
which signifies it as a good and found to be healthy
fruit. Low in fat which describes that it has low
calories which will avoid obesity. The existence of
protein will serve as building block of cells, muscles,
cartilage, skin, hormones, enzymes, vitamins.!®’

PHYTOCHEMICAL ANALYSIS OF DRY
APRICOT

Apricot contains phenolic compounds that are
phenolic acids and flavonoids, and total phenolic
composition is in the range of 500.0-563.0 mg
GAE/100 g on fresh weight basis. Apricot fruit
contains many essential amino acids; apricot seed
contains important levels of dietary protein and
significant amounts of oil and fiber. Phytochemicals
are known to be the main bioactive compounds
which have many health benefits. In food industries,
they are very interested in using the plant extracts
for having good total phenolic content.[’”)
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CHROMATOGRAPHIC TECHNIQUES OF
P. ARMENIACA

High-performance liquid chromatography
(HPLC) techniques

Apricot (P. armeniaca Linn.) var. Canino was
separated and measured by HPLC. The mobile
phase was attuned at an optimum pH of 2.15. The
absorbance is at 210 nm which is measured with
a diode array ultraviolet (UV) detector used for
quantification. The method is quantitative, with
recoveries in the range 95.7-103.5%. Organic
acids in apricot were separated and measured by
HPLC with satisfactory repeatability. Oxalic,
galacturonic, tartaric, quinic, malic, shikimic, and
citric acids have been determined simultaneously
and eluted within 60 min. Considering how little
sample preparation is required, the proposed
procedure can be considered to be a precise and
rapid method for organic acids determination.’!

SPECTROSCOPIC TECHNIQUES
UV spectroscopy of apricot

Gold (Au) and silver (Ag) nanoparticles of apricot
were biosynthesized using the gum extract of
P. armeniaca Linn. These were characterized by
UV-visible spectroscopy, Fourier-transform infrared
spectroscopy, X-ray diffusion, and atomic absorption.
Formation of Ag was confirmed from the surface
plasmon resonance center at 555 and 450 nm which
are calculated from the results of Fourier-transform
infrared spectroscopy, X-ray diffraction, and atomic
absorption spectroscopy whereas scanning electron
microscope analysis shows that Au was spherical in
size and in range of 540 nm.[”™

Nuclear magnetic resonance (NMR)
spectroscopy of apricot

The chemical composition of apricot pit shells
before and after hot water extraction was analyzed
by H-NMR. Apricot chemical composition was
estimated before and after by IHNMR / standard
methods of hot water extract or extract of apricot
pit shell which showed near about 77% of xylan in
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raw apricot and also 24 % lignin.!¥8!

PHARMACOLOGICAL ANALYSIS

Literature reveals its various activities such as
antimicrobial, cardioprotective, antinociceptive,
antioxidant,  anticarcinogenic,  antiaggregant,
antiischemic, antiallergic, antimutagenic, and anti-
inflammatory as well as effective in alleviating
cardiovascular diseases.[®!

Antimicrobial activity

Both nasty and sweet kernel of P armeniaca
Linn. showed antibacterial activity against Gram-
positive bacteria Staphylococcus aureus and Gram-
negative bacteria Escherichia coli and showed
antifungal activity against Candida albicans and
Candida glabrata.’® The fruit illustrates maximum
inhibitory activity against Micrococcus luteus;
however, there is no antimicrobial activity that has
been reported from essential oil of apricots.*

Antioxidant activity

The maximum of the phenolic compounds was
determined by measuring absorbance of the
extract solutions after incubating them with
Folin-Ciocalteu reagent occurring in fruits exhibit
antioxidant activity. Both water and methanolic
extract of fruit show good antioxidant activity.!**#6]
The highest phenolic content (7.9 £ 0.2 pg/mL)
and lowest phenolic content (0.4 + 0.1 ug/mL)
was detected in water extract of sweet apricot and
bitter apricot. The methanolic extract of leaf also
shows good antioxidant activity when determined
by enzyme analysis, pigment analysis, and protein
extraction parameters.®”!

Anticancer activity

Due to the presence of cyanogenic glycosides in
seeds, it is reported to be used as a medicament for
the treatment of cancer.® It is used as an alternative
treatment for cancer has also been extracted from
apricot seeds. In England, apricot oil is used against
tumors, swellings, and ulcers.[**%!
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Ithasalsobeenrevealed by scientists in the Republic
of Korea in 2005 that treating human prostate
cancer cells with amygdalin induces programmed
cell death.®'92 Apricots are rich in antioxidants. The
carotenoids and antioxidants shield our body from
the dangerous free radicals and prevent the damage
of cells. Apricot is also rich in Vitamins A and C
which is powerful antioxidants used to fight cancer
diseases and boost the immune system. Moreover,
apricot seeds contain a compound called B17 that
can fight cancer and curb its mutative ability.!”>*

Hepatoprotective activity

Liver protective herbal drugs contain a variety
of chemical constituents such as phenols,
lignans, coumarins, essential oil, monoterpenes,
glycosides, carotenoids, flavonoids, alkaloids,
lipids, and xanthines. Extract of about 25 different
plants has been reported to treat liver disorders. In
Ayurveda about 77 herbal drugs have been used as
a hepatoprotective agent. Excessive drug therapy,
hepatic cancer, environmental pollutants, and
alcoholic intoxicants are the main causes of liver
disorders. In India, over 40 polyherbal commercial
formulations listed to have hepatoprotective
action. The study of literature indicates that 160
phytoconstituents from 101 plant families have
anti-hepatotoxic activity.!”

CONCLUSION

Thework givesanoverview ofantioxidant, anticancer,
antimicrobial, and other activities. The apricot fruit is
used for reducing cholesterol levels and weight loss.
The apricot fruit is safe, effective, and beneficial for
our health. In the chemical composition of apricot
contains 50% of beta-carotene due to this, it shows
strong antioxidant activity.
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