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Abstract

One of the most recent focal plant species in India is Oxalis corniculata Linn, often known as creeping woodsorrel
and a member of the family Oxalidaceae. It is a native to tropical and subtropical areas of the globe and is
significant in medicine. Several conventional medical practices have used the herb O. corniculata Linn. to cure
human illnesses and afflictions. The review is designed to assess the publication based on the research review
on O. corniculata. The literature for a decade from 2011 to 2021 was collected from scientific databases such as
PubMed, PubMed Central, Scopus, Science Direct, and Google Scholar. A methodical search was performed using
various keywords in order to get a deeper insight into the database. The review indicates that several phytochemical
compounds, including flavonoids, tannins, phytosterols, phenol, glycosides, fatty acids, galacto-glycerolipids, and
volatile oil, have been isolated from the plant. The leaves are rich in flavonoids, isovitexine, and vitexine-2"-O-
beta-D-glucopyranoside. It is an abundant supply of important fatty acids such as palmitic acid, oleic acid, linoleic
acid, linolenic acid, and stearic acid. The chemical structure of the identified compound given in the literature was
sketched using the chem sketch freeware version, which would help the researchers to study the chemical nature of
the compound in reference to identifying the lead molecule for further designing the semisynthetic derivatives with
optimized activity. Also from the literature, it has been revealed that different parts of O. corniculata were assessed
for pharmacological activities and found to possess antidiabetic activity, wound healing activity, antioxidants,
anxiolytic properties, protective effect on induced nephrotoxicity, and antibacterial activity. The major focus of
the review was to identify the folkloric uses of the plant that were reported in the published study. For a long time,
traditional medicinal practitioners have used the plant to treat bad breath and is a rich source of Vitamin C for the
treatment of Vitamin C deficiency for the treatment of stomach disorders in the area of the Cold Desert of Western
Himalaya, Traditional healers from many locations reportedly used it to treat cataracts, sinusitis, conjunctivitis,
and typhoid. The plant is utilized for athlete’s foot, wounds, hypertension, diabetes, and hormonal imbalance;
stomachache and migraine; excessive menstruation; cough; and poison antidote; as a blood tonic to be taken orally;
intestinal gas; stomach discomfort; renal pain; kidney stone; and strengthening urinary tract wall; as a therapy for
fractures and snakebites; as utilized to cure renal conditions; leaf paste to promote speedy healing; topically to
cure worms and scorpion stings; and skin ailments; utilized to cure renal conditions; topically to cure worms; and
scorpion stings; and skin ailments; therapeutic characteristics, such as astringent; and hemorrhoea.
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as they have provided many life-saving medicines.”? For
several reasons, plants have been tested for biological activity
with therapeutic potential in laboratories around the world.
One of these is that medicinal herbs are believed to be safer
and less harmful to the human body than synthetic drugs.
Herbal medicines are used in traditional Indian medicine to
treat various ailments. A major part of traditional medicine
relies on the herbal system, as more than 80% of the world’s
population is mostly dependent on ethnopharmaceuticals for
essential therapeutic needs, and a significant number of people
rely on traditional medicine due to the scarcity and high cost
of traditional medicine. Several unpleasant side effects have
been reported.’#! In general, herbal medicines are considered
safer than synthetic drugs. O. corniculata Linn, a member of
the family Oxalidaceae, grows freely in human environments,
on the sides of roads, parkland, and courtyards in practically all
warmer sections of India, particularly in the Himalayas at an
altitude of 2500 m. It is a common herbaceous plant that grows
in wet and gloomy areas. It is a well-known plant in India,
and its clinical features are well known worldwide. It includes
phytonutrients that are needed for normal and healthy human
health.>! Other potential uses include anthelmintic, anti-
inflammatory, astringent, antibacterial, diuretic, antipyretic,
and stomach effects. Fever, colds, coughs, diarrhea, shock,
urinary infections, and sprains are also treated with the herb.
This plant includes beneficial plant chemicals such as beta-
carotene, Vitamin C, and niacin. Leaf extract can help with
gastrointestinal issues and jaundice.¥!

TAXONOMICAL CLASSIFICATION®!

Kingdom: Plantae
Class: Magnoliopsida
Family: Oxalidaceae
Species: Corniculata

Division: Magnoliophyta
Order: Oxalidales
Genus: Oxalis

Botanical Name:
corniculata Linn.

Oxalis

VERNACULAR NAMES™!

Sanskrit: Ambashta, Amlapatrika, Amlika, Amlotaja, Cangeri
Hindi: Seh-patti, Tinpatiya, Anboti, Bhilmori, Khatari
English: Indian sorrel

Urdu: Khatt-i-buti

Assamese: Changeritenga, Sarutengesi

Bengali: Amrul-sak, Amrulshak, Amrul, Amrool

Kannada: Huli-huniche, Hulihunice, Teltuppi

Tamil: Palaikiri, Puliyarail

Telugu: Ambotikura, Pulichintha, Pallachintha

Marathi: Ambali, Chicha

Malayalam: Poliyarala, Puliyaral, Puliyarala,Pullampurachi
Marathi: Umbuti, Ambuti, Bhinsarpati, Ambatachukaa
Oriya: Sialthur, Siakthur, Ambo chingari

Arabic: Hememdab, Homadmad
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DISTRIBUTION

Low-growing, fragile, and commonly found in humid and
shady places, on roadsides, in plantations, meadows, and in
many parts of India that are warmer, with a high concentration
in the Himalayas at 8000 feet.”! In addition to making its
way across the eastern port cities of the United States, it also
spread throughout Texas and Ontario. The weed is also found
in Florida. Throughout the southeastern part of the country,
this is a common sight. The northern end of Canada extends
to the far south of Mexico. In addition to its native Old
World range, Corniculata is an evergreen plant that grows in
temperate and tropical regions of North, Central, and South
America.['y

MORPHOLOGY

Plant samples were collected and authenticated by a botanist
in Bilaspur, Chhattisgarh, India for this study. 0.10.5 m in
length, this is an herbaceous shrub or rooted shrub [Figure 1].
Branched from the base and usually serrated, the upper part is
erect or weak, smooth or pubescent.

a) Body: The body is slender, curly and serrated, from 0.4
to 1.5 cm in length. Its length varies from 4.5 to 8.5 cm.
Unpleasant smell, bitter taste when fresh.!'!

b) Leaves: Three-nodded, lamellar, cordate, opposite
leaves; leaflets 0.5—1 cm long, lateral veins enlarged,
plate smooth on the upper surface, slightly bent upward
along main vein, with a few hairs hanging along veins
on lower surface and along lower edge, folded leaves
alternately along the body. A long stem grows from the
axils of the leaves, which have up to three pedicels, and
each pedicle has a flower.

¢) Flowers: 711 mm wide, with 5 yellow petals.['!

d) Fruit: The fruit is a capsule, 11.5 cm long, cylindrical,
with a pointed apex and 5 ridges in cross section.!'!)

Figure 1: Oxalis corniculata Linn. Plant
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e) Seeds: Seeds are oval, with a rounded apex, generally
pointed, flattened in cross section, light brown, with a
serrated outer surface. O. corniculata will belarger.

Methodology

Various extracts of different parts of the plant were surveyed
through the review of pharmacological investigations.
The literature was collected from scientific databases like
PubMed, PubMed Central, Scopus, and Science Direct.
Furthermore, Google Scholar, which provides access
to scientific databases, was used to search for literature
and databases regarding the plant.l'*'3] Reports from the
last 10 years, from 2011 to 2021, were collected from
these databases. Search terms included oxalis corniculate,
pharmacological aspects, and chemical compositions.
We use keyword search terms such as oxalis corniculate,
pharmacological studies, extract and isolation of OC,
ethnomedicine uses of OC, and ethnobotany uses of OC.
Certain keywords can be made compulsory in search engines
such as Google and Google Scholar by putting them between
two double inverted commas. You can use the “+” symbol
between keywords to get more specific and filtered results.

Phytochemical Profile

OC has a significant concentration of secondary
metabolites. Water and alcohol were used in most of the
studies to examine the plant’s leaves, roots, and whole
plant for its phytochemical profile. To purify the secondary
metabolite, liquid-liquid fractionation was also required.
People use plants as a food source in various parts of the
world, and a study of the nutritional makeup of these diets
showed a broad diversity. The plant can grow and develop
in saline environments to a degree of 70-90%, indicating
its potential. It contains a higher soluble salt and mineral
content, which might be beneficial for therapeutic purposes.
Each serving had 7.76 mg of gallic acid equivalents and
6.92 mg of rutin equivalents, respectively, in the total
phenol content.!'¢!8]

The water extracts included a high concentration of
tannins, palmitic acid, and a mixture of oleic, linoleic,
linolenic, and stearic acids, while the alcoholic extract
contained carbohydrates, glycosides, phytosterols, phenolic
compounds, amino acids, and stearic acid. The sample also
included calcium, fiber, and tannin, according to the research.
Proteins containing citrus acids and flavones, flavonoids, and
volatile oils. In addition, calcium, fiber, and tannins have
been identified. The leaves of this plant include flavones,
flavanols, and phenolic acids such as syringic acid and
p-hydroxybenzoic acid, as well as tartaric acid and citric acid.
It also has 86.8% water, 0.8 g of fat, 8.2% carbohydrates,
150 mg of calcium, 78 mg of phosphorus, 8 mg of iron, and
6,050 ug of beta carotene. It also contains 7-12% oxalate,
which can cause kidney stones.!'*!-2
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Some of the phytochemicals were isolated as pure
compounds and identified for their chemical structure and
properties.

In addition to luteolin, Iluteolin-7-O—D-glucoside, and
sitosterol-3-O—D-glucoside, corniculatin A, a novel
flavonoid glucoside, was extracted from the section of the
plant that was soluble in ethyl acetate. Corniculatin A was
isolated from the ethyl acetate-soluble region of the complete

plant.!*
0
5 =
o ©
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Corniculatin A

[-sitosterol-3-O-B-D-glucoside

The existence of Kaempferol-3-sophorotrioside, quercetin-3-
(caffeoyldiglucoside)-7-glucoside, isorhamnetin-3-caffeoyl-
7-glucoside, and p-coumaric acid was reported by Zeb A and
Imran M.




isorhamnetin-3-caffeoyl-7-glucoside

Khan ef al. also reported the OCME was found to include
flavonoids, alkaloids, terpenoids, saponins, cardiac glycosides,
phlobatannins, and steroids, but no tannins. The estimated total
phenolic content was 7.76 + 0.36 mg gallic acid equivalents
per gram of extract, whereas the total flavonoid content was
6.92 + (.52 mg rutin equivalents per gram of extract.l*]

With promising rich in mindral sources as it was found to
be grow in salty areas extract of OC was found to contains

International Journal of Green Pharmacy ¢ Jan-Mar 2023 « 17 (1) | 4

the quantities of Zn, 18.03 ug/g; Fe, 161.71 ug/g; and Cu,
34.32 ng/g.>!

Three C-glycosylflavones were found as 6-C-glucosylluteolin

(isoorientin),  6-C-glucosylapigenin  (isovitexin), and
isovitexin 7-methyl ether in the leaves of O. corniculata.*)

i
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HO

OH

(o]

8-B-D glucopyranosylapigenin (Vitexin)

Scientifically Reported Medicinal Uses

Antidiabetic activity

It is important to note that pancreatic amylase inhibitors
for lowering hyperglycemia can be effectively used by
manipulating starch metabolism. These fractions are
proven to work by inhibiting HPA, reducing glucose levels
postprandial.?”

An evaluation of O. corniculata’s hypoglycemic potential
was conducted in 2007 by comparing the aqueous and
organic extracts. According to the study, the extract of the
herb had an inhibitory effect of up to 89.27% at a dose of
100 mg/mL (IC = 50 of 68.08 £ 0.06). The result would be a
hypoglycemic effect.®

A previous research on swine pancreatic-amylase explored
the inhibitory activities of O. corniculata, Basella alba, and
Cocculus hirsutus. A total of 15 extracts were evaluated for their
ability to inhibit swine pancreatic -amylase using both aqueous
and organic solvent extraction techniques. O. corniculata’s
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aqueous extract was 89.87% effective (100 g/mL, IC, -68.08
+ 0.00), C. hirsutus’s extract was 83.33% effective (60 g/mL,
IC,-70.48 18.39), and Pseudococcusurticae’s extract was
79.10% effective (100 g/mL, IC, -80).")

Wound Healing Activity

O. corniculata Linn leaves were used to study the effects of
extracts of its entire plant containing alcoholic and petroleum
ether fluids on wound healing. A 300-and 500-mg/kg
oral dose of both extracts significantly increased wound
contraction, wound breaking, and epithelization length.
Compared to the control group, these two extracts made
granuloma tissue much stronger and increased the amount of
hydroxyl proline in the tissue by a large amount.

The increased wound healing strength of the extract-treated
group may be a consequence of increased epithelialization,
which is a result of collaboration. Dead space wounds can be
used to study how healing impacts granulation and collagen
production. Because cross-linking causes more collagen to be
made, granulomas are often used to study both the quantity and
quality of wound healing because of their ability to stretch.l*")

Antioxidants

Inastudy focusingonantioxidantcharacteristics, O. corniculata
extracts and subfractions were evaluated for their antioxidant
properties in methanol, chloroform, ethyl acetate, n-butanol,
and water. Phytocol content was estimated at 21.0, 28.2, 34.5,
162.0, 70.0, and 49.2 in methanolic, hexane, chloroform,
ethyl acetate, and n-butanol fractions, respectively; flavonoid
content was 362.4, 214.1, 317.1, 177.1, 98.8, and 53.5 per
mg of dried mass. According to the DPPH experiment, ethyl
acetate had the highest free radical scavenging activity, with
24.0% at 1 mg/mL concentration. Chloroform had the second-
highest free radical scavenging activity (21.5%). The EC50
and TEC50 values for methanolic extract were 3.63 mg/mL
and 23 min, respectively. Ascorbic acid equivalents per mg of
dried mass were measured by weight for these solvents with
FRAP values of 288.0, 1705.3, 437.1, 72.0, 28.0, and 44.0 g,
and phosphomolybdate antioxidant capacity was measured
by weight with values of 50.0, 117.0, 78.6, 57.8, 3.4, and
8.3 g, respectively. When compared to regular butylated
hydroxyanisole, all of the samples showed a big improvement
in how well they stopped peroxidation.*!

Anxiolytic Properties

The predictive validity of the raised plus maze is explained as
the extent to which the dependent measure predicts behavior
in a group. We found that rats with enhanced open arm
activity also have a more central entry in a highly illuminated
open field. In the raised plus maze, plasma corticosterone is
higher when the arms are open, and this is strongly linked to
risk-management behavior (i.e., stretch-attend postures).l*?!
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The anxiolytic effect of an alcoholic extract of O. corniculata
was investigated in an elevated plus-maze model and an
antifighting test. O. corniculata ethanolic extract (100
and 300 mg/kg) significantly increased the number of
squares crossed (controls = 24.33 + 3.48), but significantly
decreased immobility (controls = 47.17 £ 4.29 s) and fecal
pellets (controls = 13.50 + 0.96 fecal pellets) in the open-
field test; they significantly increased the number of entries
(controls = 53.00 + 2.67 s) and decreased both the number
of entries (control it was also shown that O. corniculata
extract (100 mg/kg) considerably reduced fighting episodes
(controls = 9.50 + 0.62) compared to the controls. In addition,
the CNS activity of the extract was found to be dose-dependent.
Phytochemicals such as glycosides, carbohydrates, tannins,
phenolic compounds, phytosterols, flavonoids, amino acids,
proteins, volatile oils, and phenolic compounds may have
affected the study.?*

Protective Effect on Induced Nephrotoxicity

By altering urine, creatinine, and uric acid levels, CCl4 causes
nephrotoxicity. CCl4 treatment is likely to cause damage to
the liver and kidneys with these pathological changes.

It changes the antioxidant enzyme defense system in various
tissues, causing oxidative stress. In the current study,
O. corniculata methanol extract (OCME) was investigated
for its chemical composition and protective role against
CCl,-induced nephrotoxicity in rats. OCME is a source
of flavonoids, alkaloids, terpenoids, saponins, cardiac
glycosides, phlobatannins, and steroids, but tannins are
absent. There were 7.76 mg of phenolic compounds per gram
of extract and 6.92 mg of flavonoids per gram of extract
(mg of rutin equivalents per gram of extract).

The results of a 7-day intraperitoneal administration
of CCl,(1 mL/kg of body weight, 20% in olive oil)
demonstrated nephrotoxicity, as evident by increases in urine
specific gravity, red blood cells, white blood cells, creatinine,
protein, urobilinogen, and nitrite concentrations. When CCl,
was used, the levels of serum creatinine, urea, and blood
urea nitrogen in kidney samples went up, while protein and
creatinine were lost at a slower rate.

An increase in glutathione level was found, along with
increased histopathological damage, lipid peroxidation,
and protein content, as well as decreased antioxidant
enzyme functions, such as catalase, peroxidase, superoxide
dismutase, glutathione peroxidase, glutathione-S-transferase,
glutathione reductase, and glutathione reductase.?*!

Antibacterial Activity

O. corniculata (EtOc, AqOc) and Artemisia annua (EtAa, AqAa)
were investigated for their antibacterial effects against methicillin-
resistant Escherichia coli (MRSA), as was the essential oil of




A. annua (EoAa). Microdilution and agar well diffusion were
used to determine the MIC, MBC, and inhibition zone.

EoAa can substitute for 13 commonly prescribed antibiotics,
including oxacillin, amoxicillin, ampicillin, amoxicillin-
clavulanic acid, tetracycline, streptomycin, ciprofloxacin,
ceftriaxone, cefazolin, cefuroxime, cefotaxime, ceftazidime,
and cefixime. Terpenoids, catechin flavonoids, quercetin, and
chlorogenic acid polyphenol were all found in EoAa, and both
O. corniculata and Oryza sativa provided chlorogenic acid
polyphenol. These compounds have the potential to replace
antibiotics and preservatives in the battle against multidrug-
resistant (MDR) E. coli since they are more effective at
killing bacteria and can be consumed by the human body.?*!

O. corniculata, Artemisia vulgaris, Cinnamomum tamala,
and Ageratina adenophora were tested for their antibacterial
properties in methanolic extracts using the agar well
diffusion technique. Findings indicated that most extracts
exhibited antimicrobial activity. The zone of inhibition
(ZO1) values for E. coli (17 mm), Salmonella typhi (13 mm),
MDR S. typhi (16 mm), Klebsiella pneumonia (11 mm), and
Citrobacter koseri (12 mm) were all greatest for the Leaves
corniculata extract. Furthermore, the minimum inhibitory
concentration (MIC) values for the microorganisms tested
were greatest for O. corniculata. A. vulgaris, C. tamala, and
A. adenophora all had potent methanolic extracts against
Staphylococcus aureus. Furthermore, A. adenophora has
been demonstrated to be antifungal against Rhizopus species.
The procedures demonstrated the viability of using plant
extracts as alternatives to antibiotics and as components of
medications for the treatment of infectious disorders caused
by the bacteria under investigation.*®

Semisynthetic Formulation

The word “nanoparticle” refers to a nano-object whose outside
dimensions are all measured in nanometers and whose longest
dimension and shortest dimension do not change by much.B”

In many facets of human life, the diagnosis, treatment,
and prevention of sickness have all been profoundly
revolutionized as a result of advancements in nanoscience and
nanotechnology. The use of silver nanoparticles, often known
as AgNPs, is one of the most important and fascinating uses
of nanomaterials discovered in biological fields. Due to their
unique properties, they were used in many different ways,
including as antibacterial agents, in industrial, household,
and healthcare products, in consumer products, medical
device coatings, imaging devices, and beauty products, in
the pharmaceutical and food industries, in diagnostic tests,
in orthopedics and drug delivery, and as cytotoxic agents.[

There was photosynthesis of silver nanoparticles from an
aqueous extract. Transmission electron microscopy and
X-ray diffraction were used to examine the production
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of AgNPs. The antioxidant, antibacterial, cytotoxic, and
apoptotic effects of phytosynthesis AgNPs on human colon
cancer (HT29) and normal fibroblast cells were studied
(L929). Based on the information collected, the nanoparticles
made are round and have an average size of 30 nm.

In a radical-scavenging assay using DPPH and ABST
radicals, AgNPs had the highest antioxidant activity
compared to the aqueous extract. The MTT assay
demonstrated that biologically generated AgNPs had a
concentration-dependent effect on the viability of HT29
and L929 cells. Dot plots of Annexin-V/PI detection tests
validated the induction of apoptosis. It was also found that
the biosynthesized AgNPs killed both Gram-positive and
Gram-negative bacteria very well.l'”]

Ethanomedicinal Uses

O. corniculata is a plant given by several practitioners of
traditional folk medicine for the treatment of a variety of
diseases. In this research, a variety of ethanomedicinal
applications in diverse countries are listed. According to
a study conducted in Manoor Valley, Lesser Himalaya,
Pakistan, 240 mL of fresh Oxalis corniculate leaves cooked
in water for 2 h and consumed twice a day is recommended.
The folk remedy is used for the treatment of bad breath and
is a rich source of Vitamin C for the treatment of Vitamin C
deficiency. The fidelity level of traditional healer practitioners
in the research region is 74.19%.5%

The fresh juice of the leaf is used for the treatment of stomach
disorders in the area of the cold desert of the Western
Himalayas. The same applications were also described in
the literature for the nations of the United States of America,
India, and Mexico. It was also said that the plant not only
had significant therapeutic value but also had a rich profile of
nutritional elements. This was one of the claims made about
the plant.l?”!

According to an ethnopharmacological study of the plants
used by ethnic groups in Kavrepalanchok District, Central
Nepal, O. corniculata is used for the treatment of joint
discomfort and internal fever. The herb is combined with
other indigenous plants to create a traditional dish. Traditional
healers from many locations reportedly used it to treat
cataracts, sinusitis, conjunctivitis, and typhoid, according to
earlier literature."’

According to published sources, O. corniculata is used for
its wound-healing capabilities among the plants used in
rural Uganda for the treatment of cancer. Also, according
to reports, the herb is used to cure skin and uterine cancer.
According to other published worldwide research, the plant
is used for athlete’s foot, wounds, hypertension, diabetes, and
hormonal imbalance, stomachaches and migraines, excessive
menstruation, cough, and poison antidote, antifungal, and
antioxidative activity.!*!
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According to other research, traditional medicinal
practitioners in the Sathyamangalam wildlife sanctuary,
Tamil Nadu, India, suggest a cooked paste of the leaf and
root of oxalis corniculat for the treatment of fever and as a
blood tonic to be taken orally.[*]

In a separate investigation, the anticataract capabilities of
O. corniculataleafextractwere reported for ethanomedicine.™!

The residents of lower Kurram, Kurram agency, Pakistan,
according to quantitative ethanobotanical research, employ
O. corniculata for its many therapeutic characteristics, such
as intestinal gas, stomach discomfort, renal pain, kidney
stone, and strengthening of the urinary tract wall. The degree
of fidelity for the plant’s usage was determined to be 50%.
The dried powder of the plant’s roots is utilized for its
anthelmintic effects.*!

The Buyi people in eastern Yunnan have been reported to
utilize crushed O. corniculata plant as a therapy for fractures
and snakebites.[*!

According to reports, the Gujjars of the Churah subdivision
of the Chamba region utilize the root of O. corniculata to
alleviate dyspepsia. In this study, the different ways that
O. corniculata has been used in the past to treat things such
as piles, diarrhea, toothaches, coughs, scorpion stings, and
skin problems were looked at.¢!

In the Koh-e-Safaid Range, Kurram, Pakistan, OC aerial bits
are utilized to cure renal conditions. ")

Traditional medicinal practitioners of Wayanad District,
Kerala, use OC leaf paste on cuts, and injuries to promote
speedy healing.[*!)

Fresh leaf paste is used topically to cure worms and scorpion
stings in the area of the lower Himalayas (Pakistan).[*]

According to separate research, non-institutionalized Siddha
practitioners in the Tamil Nadu district of Tiruvallur employ
OC for its many therapeutic characteristics, such as astringent,
diarrhea, bleeding from the anus, and hemorrhoids. Also
noted was the use of OC in the treatment of hypertension and
sleeplessness.”

CONCLUSION

The plant was chosen based on its extensive usage as food
and its traditional folkloric applications in and around
Chhattisgarh, since it is an herbal state of India that preserves
a wide range of plant cultures with medicinal potential. The
plant was found to possess a range of secondary metabolites
and an abundance of minerals. In this review, the chemical
structures of discovered substances are listed. In addition,
the article described the ethanomedicinal usage of various
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regions. This provides substantial scientific data for the
phytochemical profile and medicinal usage of the plant.
Planned study is recommended to produce phytosynthetic
derivatives with enhanced therapeutic usefulness.
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