Soch Mastnath Journal of Science& Technology

October - December 2022, Volume -17, No. 4, pp.60 - 76
ISSN - (Printing) 0976-7312, RNI No. HARENG/2006/22052
A Peer Reviewed and Refereed Journal.

www.bmu.ac.in

REVIEW ON PHYTOCHEMICAL COMPOSITION AND PHARMACOLOGICAL
ACTIVITIES OF SOME SELECTED GYMNOSPERMS

'Kiran, 2Chanchal Malhotra

'M.Sc. Student, Department of Botany, Baba Mastnath University, Asthalbohar, Rohtak

2Assistant Professor, Department of Botany, Baba Mastnath University, Asthalbohar, Rohtak

KEYWORDS

E-mail: Chanchalmalhotra2007@rediffmail.com

ABSTRACT

Phytochemicals,
Platycladus
orientalis, Araucaria
heterophylla, Cycas

revoluta

Plant-derived substances have recently attracted a lot of attention due to their wide
range of applications. Plants are the most abundant bio-resource in traditional
medicine, food supplements, folk medicine, pharmaceutical intermediates, and
chemical entities for synthetic drug development. At the moment, naturally occurring
phytochemicals are a hot topic in science. Technically, the term "phytochemical"
refers to all naturally occurring chemical compounds found in plants, with a focus on
physiologically active phytochemicals. Fundamental phytochemical investigations
should be encouraged, especially in view of the urgent need to discover new bioactive
molecules with greater efficacy and less side effects than existing drugs.
Gymnosperms, a group of Spermatophytes are evergreen trees with soft woods and
characterized by the presence of cones with naked seeds, whose evolutionary history
dates back 300 million years are well-known for their therapeutic significance in a
variety of medical systems, including contemporary medicine, folk medicine, and
traditional medicine.Gymnosperm plants are now mostly planted in gardens. Apart
from decoration, gymnosperm plants were also utilized in medicine. So this review
sheds a light on the medicinal potentiality of Platycladus orientalis, Araucaria

heterophylla, Cycas revoluta, Thuja occidentalis and juniperus virginiana.

1. INTRODUCTION

Since time immemorial, nature has provided therapeutic agents, and drug-producing plants in the wild

constitute a key requirement of indigenous systems of medicine with deep roots in our cultural heritage.

Gymnosperms in India are divided into 14 genera and 75 species. Cycas, Cedrus, Abies, and Taxus are

referenced in Siddha literatures, whereas Pinus and Ephedra are listed in Ayurvedic and Unani

literatures in Indian Traditional medicinal system (Radha et al., 2018). While the modern medical

system has progressed, diseases caused by germs (bacteria, fungus, viruses, etc.) and stress-related

diseases remain important concerns. The human body's metabolic oxidative stress and microorganisms'

medication resistance to various therapies are both on the rise (Levy, 2002). The indiscriminate use of
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antibiotics for the treatment of diseases has resulted in the development of multiple drug resistance in
bacteria (Usha and Jyothsna, 2010). Antibiotic resistance develops in a variety of bacteria for a variety
of reasons, including the pathogen's unique interaction to antibiotics, antimicrobial agent usage, host
features, and environmental factors. To combat microorganism antibiotic resistance, researchers are
extracting novel chemicals from natural sources and developing new antibiotics that are not dependent

on currently available synthetic antimicrobial medicines (Chanda et al., 2011).
2. Phytochemicals (Secondary metabolites)

In the field of medicine, natural substances, often known as phytochemicals, play an essential role. The
type of chemical compound that plants create and store determines their medicinal and pharmacological
qualities. These secondary metabolites are the chemical constituents of medicinal relevance, and
examining the chemical constituents of a plant can only disclose those compounds that have collected
to some level at a certain organ of a given plant. The presence or absence of such chemicals is mostly
determined by the amount of plant material used, as well as the analytical method used (Harborne,
1973). The type of chemical compound that plants create and store determines their medicinal and
pharmacological qualities. They are frequently employed in human medicine, veterinary medicine,
agriculture, scientific research, and a variety of other fields (Treare and Evans, 1985). Bioactive
properties in plants can be found in secondary metabolites (Sindhi et al., 2013; Irchhaiyaet al., 2015),
which have a smaller molecular structure than primary molecules (Angajiet al., 2012). There are about
a thousand of recognized phytochemicals and many more are still undiscovered. While phytochemicals
are classed based on their biological functions, a single molecule can serve as both an antioxidant and
an antibacterial agent. Because of the great range of phytochemicals, precise classification has been
unable to achieve so far. According to their involvement in plant metabolism, phytochemicals are now
classed as primary or secondary constituents. Sugars, amino acids, proteins, nucleic acid purines and
pyrimidines, chlorophyll, and other primary ingredients are among them. The remaining plant
compounds, such as alkaloids, terpenes, flavonoids, lignans, plant steroids, curcumines, saponins,

phenolics, flavonoids, and glucosides, are secondary constituents (Hahn, 1998).

10% others

27%
terpenoids
and steroids

Fig.1. Pie chart representing the major groups of phytochemicals

SOCH MASTNATH JOURNAL OF SCIENCE& TECHNOLOGY, OCTOBER - DECEMBER, 2022, VOLUME - 17, NO. 4

61



Kiran, Chanchal Malhotra

3. Pharmacological Activities of Secondary Metabolites

There are different metabolic processes used by plants to produce secondary metabolite ensures the
presence of particular structures in these defense molecules that can be used to build new medications
and therapeutic products. As a result, plants are a precious source of compounds that can be utilized to
improve health and treat ailments. Antitumor, antioxidant, and antibacterial activities are among the
plants' positive pharmacological activities. Flavonoids produced in response to microbial infection have
been discovered to have antibacterial properties in vitro against a wide range of pathogens. Their
capacity to interact with extracellular and soluble proteins, as well as the bacterial cell wall, accounts
for their activity (Marjorie, 1996). Flavonoids primarily function as buffers, capturing free radicals to
produce the flavinic radical, which is significantly less reactive due to the delocalization of missing
electrons in its structure. Flavonols like quercetin can also chelate transition metal ions like iron or
copper, preventing reactive oxygen species from forming (Wang et al., 2018). Saponins are known for
their ability to produce foams in aqueous solutions, as well as their hemolytic activity, cholesterol
binding capabilities, and bitterness (Sodipo et al., 2000, Okwu, 2004).Tannins attach to proline-rich
proteins, preventing them from being synthesized. Natural diterpenes have a variety of biological
effects, including anti-inflammatory, antibacterial, and antispasmodic properties (Tirapelliet al.,
2008).In plants, phenolic compounds have a variety of functions: they oxidize fast and act as
antioxidants (Martins et al., 2016). Polyphenols have been found to attach to DNA chains in bacteria,
inhibiting protein production. Terpenes have a variety of biological roles and are involved in both
primary and secondary metabolism in plants. They act as defensive chemicals, poisonous substances,
and insect food deterrents in secondary metabolism and responsible for attracting pollinators in some
plants (Veitch et al., 2008).Antimicrobial resistance is serious health issue that has been brought to the
attention of medicinal plants. Infections caused by resistant bacteria are thought to kill roughly 25
thousand persons every year in the European Union (Fischer and Bild, 2019). These figures show that
finding novel antibacterial compounds is a top priority in basic research as well as a necessity for the
pharmaceutical sector.

The potentiality i.e. phytochemical composition, pharmacological activity and uses of five
gymnosperms, Platydactylus orientalis, Araucaria heterophylla, Cycas revoluta, Thuja occidentalis
and juniperus virginiana, that are commonly used as ornamental plants has been comprehended in

this document.

Table 1.Family, common name and native place of reviewed plants are listed in the table below:

S.N. | Name Family Common name Native place

1. Platycladus orientalis L. Cupressaceae | Morpankhi, Asia
ChineseAborviate

2. Thujaoccidentalis Linn. Cupressaceaec | American aborviate, Eastern ~ North
eastern white-cedar America
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3. Cycas revoluta Thunb. Cycdaceae Sago palm China and Japan
4, Araucaria heterophylla Araucariaceae | Australian pine, Norfolk Island,
(Salisb.) Franco Triangle tree Australia
5. Juniperus virginiana L. Cupressaceac | Eastern red-cedar Eastern  North

America

4. Uses and Phytochemical Composition of these Plants:
4.1. Platycladus orientalis

Uses: Platycladus orientalis was an old therapy for delayed menstruation, and because it stimulates
smooth muscles like those in the uterus and bronchial passageways, it's also used to treat bronchitis
(Mabey et al., 1998) and as a cough suppressant in traditional Chinese medicine (Takoa et al., 1995).
It's used externally to treat infectious skin illnesses like impetigo and scabies (Buben et al., 1992). Fresh
leaves of Platycladus orientalis have been used to treat bleeding arthralgia (Panhong et al.,1986) and
in Chinese medicine to treat gout, rheumatism, diarrhoea, and chronic tracheitis (Kosugeet al., 1981).
Hamorrhages, coughs, excessive menstruation, bronchitis, asthma, skin infections, mumps, bacterial
dysentery, arthritic aches, and premature blandness are all treated with T. orientalis extracts (Brown,

1995).

Phytoconstituents: The fresh plant contains essential oil, reducing sugar, water-soluble
polysaccharides, water-soluble minerals, free acid, tannic agents (Harnischfeger and Stolze, 1983),
flavonoids, saponins, glycosides, and alkaloids (Jasuja et al., 2013), according to biochemical
investigations. The primary monoterpenes in the essential oil of fresh leaves (related to the monoterpene
fraction) are 65 percent thujone, 8 percent isothujone, 8 percent fenchone, 5 percent sabines, and 2
percent -pinene (Harnischfeger and Stolze, 1983; Magda et al., 2004). Carvotanacetone, origanol,
origanes, myrcen, and camphen are some of the other monoterpenes that have been described

(Harnischfeger and Stolze, 1983; Witte, 1983; Berlin et al., 1984; Kawai et al., 1994).

4.2. Thuja occidentalis L.

Uses: T. occidentalis has been employed in the treatment of liver disorders, psoriasis, enuresis,
amenorrhea, cystitis, uterine carcinomas, diarrhoea, and rheumatism in traditional medicine (Akkol et
al., 2015; Brijesh et al., 2012). Fungal infections, cancer, and intestinal worms have all been treated
using essential leaf oil (Biswas et al., 2011). T. occidentalis essential oil has been utilised in folk
medicine since ancient times. Hepatoprotection, bronchial catarrh, rheumatism, psoriasis, and even
uterine carcinomas were all treated with T. occidentalis containing thujone. In cases of snake bite,
smallpox, and vaccination-induced toxicity, as well as the proliferation or pathological vegetation,

homoeopathy uses Thuja as one of the principal therapies (Nash, 2002). The tea made from the inner
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bark of unwoody twigs have been shown to help with constipation and headaches (Ellingwood, 1919).

It's also been used to treat polyps, birthmarks, and wounds (Nemeth and Nguyen, 2020).

Phytoconstituents: The methanolic extract of T. occidentalis leaves were found to contain 135.32 mg/g
total polyphenols (in gallic acid equivalent) and 3.46 mg/g total flavonoids (in quercitin equivalent)
(Nazir et al., 2016). In a recent work, identification of 21.13 g/mL thujone, 2.16 mg/mL total phenolic
acids expressed in caffeic acid, and 0.36 mg/mL total flavonoids expressed in rutoside in an ethanolic

extract produced from fresh leaves (Stan et al., 2019).
4.3. Cycas revoluta Thunb.

Uses: Cycad leaves are eaten as a vegetable in the Philippines and Indonesia, as are the root nodules of
C. revoluta, which are edible and have been described as a "potato-like" material. The impoverished
and people living in hilly areas in famine consume the starch grains derived from the pith and cortical
cells of the stem (Zarchini et al., 2011). Cycas revoluta has been used as a traditional medicine to treat
cough, blood pressure, snake bite, dressing wounds, swollen glands, and stomach purifying. Negmetal
et al. (2016) utilised the leaves of Cycas revoluta to treat blood vomiting and flatulence, skin disorders
(Nair and Staden, 2012), while powdered seeds are used to treat hypertension, blood pressure,

rheumatism, headache, bone pain, congestion, and other conditions (Khan et al., 2013).

Phytoconstituents: To date, eighty-eight secondary metabolites from nineteen Cycas species have been
isolated and identified, including flavonoids, terpenoids, lignans, aromatic acids, and sterol. The
chloroformic and hydro-alcoholic extracts of the leaves showed presence of alkaloids, saponin and
reducing sugars (Lal et al., 2017). Sixty-eight secondary metabolites chemicals isolated from various
parts of cycasplant were discovered through distilled water, ethanol, methanol, chloroform, petroleum
ether and diethyl ether. In that 25 flavonoids,15 non-protein amino acids, 09 glucosides, 08 fatty acid,
01 amino acid, 01 diterpenoid, 03 benzenoids, 02 terpenes, 03 benzenoids, 02 terpenes, 03 benzenoids,
02 terpenes, 03 benzenoids, 01 triterpenoid, 01 sterol, 01 ester, and 01 steroid Isolation has occurred

(Prakash et al., 2020).

4.4. Araucaria heterophylla

Use: In traditional medicine, the aerial portions of A. heterophylla Salisb. Franco (syn. A. excelsa) were
used to treat toothaches (Aslamet al. 2013). According to Abdel-Sattaret al. (2009) the chloroform
extract of A. heterophylla resin is high in labdane diterpenes, which have antiulcer, antioxidant, and

anticancer properties against MCF7 and HTC116.

Phytoconstituents: These plants produced a variety of phytochemicals, including flavonoids, sesqui-
and di-terpenes, and phenylpropanoids (Abdel-Sattaret al. 2009) One of the main elements of Araucaria
species has been identified as essential oil (EO) (Elkady and Ayoub 2018). Saponins from the Araucaria
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plant have been widely utilised as detergents, insecticides, and molluscicides, and they also have

favourable health effects (Shi et al. 2004).

4.5. Juniperus virginiana L.

Use: Shelterbelts and windbreaks, wood, ornamentals, cedar oil are obtained from J. Virginiana
(Haverbeke and Read, 1976). Different portions of Juniperus spp. have been employed in embalming,
medicine, and cosmetics for a long time throughout the Mediterranean Basin (Tumen et al. 2013).
Juniper products are used in fragrances, cosmetics (Yesenofski, 1996), the food and beverage industry
(Madej et al., 2014). Eastern red cedar is an abundant renewable resource and represents a vast potential
source of valuable natural products that may serve as natural biocides (Eller et al. 2010).
Phytocontituents

Juniperus species have a broad metabolic profile (coumarins, flavonoids, lignans, sterols, terpenoids,
and so on (Seca and Silva, 2006) which is why different extracts from these products are employed in
a variety of industries. The extracted phytochemicals had an abitetanediterpene moiety, which inhibited
melanin formation and tyrosinase activity effectively. This class of diterpenoid has been shown to be
extremely safe for use on the skin (Lin et al., 2009). Juniperus species bark contains

dimericprocyanidins and flavonoid monomers (Kuo and Yu, 1993).

5. Pharmacological Activity of these Plants

5.1. Antimicrobial activity:

Traditional medicine plants offer a variety of chemicals that can be utilized to treat both chronic and
infectious ailments. In locations where the usage of plants is still important, a huge knowledge of how
to employ plants against various illnesses is likely to have collected (Fatima et al., 2012). T. orientalis
has high levels of alpha, beta, and gamma thujaplicin, which act as chelators for Solmonella
typhimurium in low concentrations (Akers et al., 1980). T. occidentalis was also found to be resistant
to Saccharomyces cerevisiae, Aspergillusparasiticus, Aspergillusniger,  Aspergillusflavus,
Trichophytonrubrum, andFusariumsolani(Gupta and srivastva, 2002). Belliliet al. (2018) found that
essential oil extracted from Thujaoccidentalis leaves and cones had antimicrobial activity against Gram-
negative bacteria (Escherichia coli, Salmonella typhimurium, Aeromonashydrophila, and Pseudomonas
aeruginosa), Gram-positive bacteria (Staphylococcus aureus, Listeria monocytogenes, and Bacillus
cereus), fungus (Aspergillusniger), and yeast (Candida albicans). According to Mourya et al., (2011),
the hydroalcoholic extracts of C. revoluta leaves had shown substantial antibacterial action against
E.coli, Klebsiellapneumoniae, and Saccharomyces cerevisae, whereas chloroform extract had similar
antibacterial activity. Plant pathogenic fungi, Gram-positive and Gram-negative bacteria were all
inhibited by novel antimicrobial peptides from C. revoluta (IC50 = 7.0-8.9 g/ml) (Yokoyama et al.,
2008). A. heterophyllaextracts showed antimicrobial activity against the four strainsStaphylococcus

aureus, Pseudomonas aeruginosa, Candida albicans, and Aspergillusniger, on cup agar (Hamed, 2018).
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J. virginiana Cedarwood oil (CWO) act as a safe natural bioactive agent, prevents wood against
microbes (Clark et al., 1990). In a preliminary screening approach, several isolated potent isomeric
diterpenoids or abietanediterpene analogues also displayed strong anti-microbial properties against a
wide range of human diseases. The antibacterial (against Staphylococcus MRSA and Bacillus sp.) and
antifungal activities against yeast of the isolated compounds composed of highly bioactive diterpenoids

as shown (Lin et al., 2009).
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Fig.1.Antimocrobial activities of isolated fractions containing highly bioactive diterpenoids.

https://www.researchgate.net/profile/HugoFassola/publication/257510641 Comparing_silvopastoral systems_a

nd_prospects_in_eight regions_of the world/links/55ca3aa508aebc967dfbde9e/Comparing-silvopastoral-

systems-and-prospects-in-eight-regions-of-the-world.pdf#page=188

Continuous research into new classes of antimicrobials is required in light of the continuously rising

microbe resistance to current medications, which is a severe challenge in antimicrobial therapy (Essawi

and Srour, 2000).

5.2. Antiinflamatory activity:

Panhong et al. (1986) investigated the anti-inflammatory properties of fresh P. orientalis leaves. The
anti-inflammatory of aqueous methanolic extract of T. orientalis fruit (To-Cr) in albino rats were
evaluated using a carrageenan-induced inflammatory model, an acetic acid-induced writhing test, and
hot plate procedures (Tanveer et al. 2015). In human umbilical vein endothelial cells, Moon et al. (2008)
studied the anti-vascular inflammatory activity of an aqueous extract of T. orientalis (ATO) and its
probable mechanisms (HUVECs). The adhesion of tumour necrosis factor and U937 monocytes to
HUVECs was decreased by aqueous extract re-incubation, suggesting that it may limit monocyte

binding to endothelium.

Silva et al. (2017) found that the aqueous extract and polysaccharide fraction derived from T.

occidentalis had anti-inflammatory effect in experimental models of acute inflammation.
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The essential oil of A. heterophylla (particularly at a low dose of 100 mg/kg) and its nanoemulsion
(especially at a high dose of 200 mg/kg) showed a significant reduction in TNF- and IL1 levels, as well
as a noteworthy improvement in the inflammatory cytokine (IL-6). Germacrene-D, one of the reported
sesquiterpenes, had a high concentration (10.25 percent) and was predicted to play an important role as

an antiinflammatory agent (Elshamy et al., 2020).
5.3. Antioxidant activity:

Nizam and Mushfiq (2007) investigated the antioxidant properties of water and ethanolic extracts of
dried and powdered T. orientalis leaves. Water and alcohol extracts of T. orientalis reduced DNA
hydrolysis by 72.859 percent and 65.312 percent, respectively, at a dosage of 200 mg. 2,2'-Azobis(2-
amidinopropane) dihydrochloride produced RBC hemolysis was likewise reduced by water and alcohol
extracts of T. orientalis to the amount of 69.30 percent and 54.55 percent, respectively. The antioxidant
activity of the ethanolic fraction (EFTO) of T. occidentalis in rats was noted by Dubey and Barta, (2009).
At dosages of 100, 150, 200, 250, and 300 g EFTO, EFTO prevented lipid peroxidation produced by
FeSO4. The antioxidant capability of the Thuja occidentals methanolic extract was attributed by Nazir
et al. (2016) to strong DPPH radical scavenging activities, ABTS, NO, and lipid peroxidation assays.
Superoxide anion radical scavenging activity in C. revoluta leaves was measured. In comparison to
chloroform extract, the hydroalcoholic extract had much higher anti-oxidant activity (Mourya et al.,
2011). The anti-oxidant capability of C. revoluta leaf extracts in methanol, ethanol, and ethyl acetate
was determined using the DPPH assay. All extracts had strong anti-oxidant properties, with the
methanolic extract having the highest activity (110.25 g/ml). When examined using the DPPH method,
neohesperdine, amentoflavone, and amentoflavone- 4-O—D- glucopyranoside from C. revoluta had
anti-oxidant activity approximately two to four times that of quercetin at a concentration of 12.5 g/mL
(Zaffar et al., 2014).In evaualtion of the Total antioxidant capacity (TAC) of different solvent extracts
of A. heterophylla, the phosphomolybdenum antioxidant assay was used. The most active n-BuOH
extract had a (TAC) value of 506.66 mg AAE /g dry extract, followed by 85 percent methanol, EtOAc,
petroleum ether, and dichloromethane extracts with 448.20, 370.25, 397.94, and 248.20 mg AAE /g dry
extract, respectively (Hamed, 2018). Juniperus species bark contains dimericprocyanidins and

flavonoid monomers, both of which have significant antioxidant effects (Kuo and Yu, 1993).
5.4. Anticancer activity:

C. revoluta leaves have been used in traditional medicine to treat a variety of cancers (Khan et al., 2013)
and seeds have been used to treat certain types of tumor (Kowalskaet al., 1995) and treatment for colon
cancer (Mandalet al., 2012). Jafarianet al. (2004) conducted cytotoxicologic experiments on cancer
cells using extracts of Iranian Juniperussabina and P. orientalis. The extracts were tested for
cytotoxicity against three human tumour cell lines (Hela, KB, and MDA-MB-468). A MTT-based
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cytotoxicity test was used to assess cell survival (Jafarianet al., 2004). The resin extract of A.
heterophylla growing in Egypt, had a significant cytotoxic activity against breast (MCF7) and colon
(HCT116) cancer cell lines (Abdel-Sattar, 2009). The essential oil extracted from the leaves of A.
heterophylla gathered in Egypt was found to have promising anticancer properties (Elkady and Ayoub
2018).

5.5. Insecticidal activity:

Foliar application of T. orientalis semi-solid crude extract on maize was highly efficient against
Chilopartellus (Anju and Sharma 1999). T. orientalis leaf extracts have a repelling effect on
Chilopartellus. The ether extract (68.63 percent) and acetone extracts (67.51 percent) of T. orientalis
have sufficient repelling properties (Dwivedi and Shekhawat, 2004).Juniper species were used as insect
repellents (Gao et al., 2004). Due to its aromatic fragrance, toxicity, and insect repellency, clothing
moths (Huddle and Mills, 1952), flour beetles (Sighamonyet al., 1984), cockroaches (Appel and Mack
,1989), and ants are all known to avoid Eastern Red Cedar wood (Thorvilson and Rudd, 2001). Cedar
wood oil was discovered to repel termites (Zhu et al., 2001). McDaniel and Dunn (1994) also showed

the reduced termite attack by use of J. virginiana extracts.
5.6. Hair growth promoting activity:

T. orientalis use is thought to promote hair growth (Zhu et al., 2004). It has been used in East Asia for
decades to treat individuals with baldness and hair loss. In telogenic C57BL/6 N mice, Zhang et al.
(2013) discovered that a hot water extract of T. orientalis stimulated hair development by initiating the
anagen phase (Zhang et al., 2013). C. revoluta also showed hair growth promoting activity (Hang et
al., 1998),

5.7. Anthelmintic activity:

Jaiswal et al., (2011) investigated the antihelmintic effect of an ethanolic extract of T. orientalis leaves
against Pheretimaposthuma for the first time. The time of paralysis and death of the worm were
determined using three concentrations of extract (1 percent, 2.5 percent, and 5%). The extract has

anthelmintic action that was dose dependant (Sutar et al., 2010).
5.8. Protective activity of gastrointestinal tract:

According to Dubey and Batra (2008), the ethanol proportion of T. occidentalis in both acute and
chronic liver-induced HCV, showed hepatoprotective effects. The ethanolic fraction of T. sativawas
discovered by the same team. T. occidentalis inhibits gastric lesions significantly. Cycas revoluta has

been used as a traditional medicine to treat gastrointestinal distress (Negmetal et al., 2016).
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CONCLUSION

The importance of microbial and oxidative damage to health as a fundamental determinant in human
illness is growing, highlighting the need for new bioactive compounds, particularly from natural
sources. Scientists from various fields around the world are investigating plants, identifying novel
biologically active molecules, and using criteria such as antioxidant activity and antibacterial properties
of plants, which is most industrious in the area of drug discovery. Recognizing the importance of
pharmacologically important phytochemicals using plant derived principles, as well as the limitations
of our current knowledge on the bioactivity potential status of gymnosperms, it is desirable to assess
these plant groups for their pharmacologically important phytochemicals. Thus in this review the
potentiality of five gymnosperm plants, namely — Platydactylus orientalis, Araucaria hetrophylla,
Cycas revoluta, Thuja occidentalis and juniperus virginiana have been studied for their phytochemical
composition. Many secondary metabolites produced by plants through diverse pathways, which have a
significantly smaller molecular structure than primary molecules, have bioactive capabilities. These
secondary metabolites are important components in the pharmacology industry's development of novel
active agents and herbal products, and they are safer than synthetic pharmaceuticals (Harborne, 1973).
The current study emphasizes the relevance of gymnosperms; yet, there is still much to learn about the
numerous bioactive elements found in these plants that can aid in the development of treatments for a
variety of disorders.It may be concluded that the six plants listed above are quite beneficial. These plants
can be used to treat a variety of common and other various diseases. For their proper application, it is
required to explore the maximum potential of these plants in the therapeutic sector and pharmaceutical

sciences.
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