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Abstract: Terpenoids are important chemical constituents of medicinal plant. These are basically hydrocarbons. This type of
constituent is usually found in many pants like Dill, Caraway, Fennel, Nutmeg, Cinnamon, Tulsi, Eucalyptus, Chenopodium,
Ajowan, Coriander, Cardamom, etc across the World. Various types of terpenoids like Myrene, Ocimene, Nneral, Geranial,
Nerol, Geraniol, Phellandral, Perillaldehyde, Santonin, Cadalene, Manool, Lanosterol, Squalene, Lupeol, Betulin, etc are
observed in various plants. These constituents can be used carminative, stimulant, flavoring agent, anthelmintics, expectorant,
antiseptic, rubefacient, antispasmodic agent, etc. Terpenoids are found in India, China, Europes, USA, Japan, Russia,
Indonesia, Caribbean islands, etc. This review article deals with the classifications of terpenoids and role of medicinal plants
with terpenoids in details.

Keywords: Terpenoids, Dill, Caraway, Fennel, Nutmeg, Cinnamon, Tulsi, Eucalyptus, Chenopodium, Ajowan, Coriander,
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L. INTRODUCTION

Terpenoids are present in many species of plants like Dill, Caraway, Cardamom, Fennel, Ajowan, Nutmeg, Black Pepper, Tulsi,
Cinnamon, Coriander, Clove, etc across the different parts of World like Asia, Europe, USA, etc. Chemically it is hydrocarbon in
where it should follow the isoprene unit rule (CsHg). It is identified by Sudan Il chemical in where plant drug is treated with
alcoholic Sudan I11. Red color shows the presence of volatile oils in terpenoids. Terpenoids are insoluble in water but dissolve in
organic solvents. These are colorless solid or liquid with a pleasant, aromatic and characteristic odor. It has optical activity. The
terpenoids are having the portions of terpenes, ketones, alcohols, acids, aldehydes and esters. Terpenoids are oxidized easily. It also
can be identified by treating the plant part with tincture alkane drop and showing red color. Red color indicates the presence of
volatile oils. Different types of family members like Umbelliferae, Liliaceae, Labiatae, Lauraceae, Zingiberaceae, Rutaceae,
Myristicaceae, Myrtaceae, etc are observed among the plants belonging from terpenoids. Chemical constituents like Nerol,
Phellandral, Geraniol, Betulin, Manool, Lupeol, etc are showing different activities like anthelmintics, antiseptic, antispasmodic,
stimulant, carminative, expectorant, flavoring agent, rubefacient, etc. Terpenoids are present in volatile oil. [1-3].

1. CLASSIFICATION OF TERPENES
The classification of terpenes is given in the following table 1.

Table 1: Descriptions of Terpenoids [1, 3-4]

No. of Carbon | No. of Hydrogen No. of Isoprene
SI. No. Types Molecular Formula Atoms Atoms Units
1 Hemiterpene CsHg 5 8 1
2 Monoterpene CioHis 10 16 2
3 Sesquiterpene CisHos 15 24 3
4 Diterpene CyoH32 20 32 4
5 Sesterterpenes CasHao 25 40 5
6 Triterpenes CsoHag 30 48 6
7 Tetraterpenes CaoHsa 40 64 8
8 Pentaterpenes CsoHso 50 80 10
9 Polyterpenes (CsHg)y >50 >80 n
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1. CHEMICAL CONSTITUENTS OF TERPENOIDS
The chemical constituents of terpenoids are given in the following table 2.

Table 2: Chemical Constituents of Terpenoids [1, 3-8]

Sl. No. Terpenes Sub-divisons Chemical Constituents
Acyclic Monoterpenes Myrcene, Nerol
1 Monoterpenes Monocyclic Monoterpenes Menthol, Phellandral
’ Sesquiterpenes Mo_nocy_cllc Sesq_mterpenes Zingiberene _
Bicyclic Sesquiterpenes Cadalene, Santonin
Acyclic Diterpenes Phytol
3 Diterpene Mo_nocy_cllc plterpenes Vitamin A,
Bicyclic Diterpenes Manool
Tricyclic Diterpenes Abietic Acid, Podocarpic Acid
Acyclic Triterpenes Squalene
4 Triterpenes Tetracyclic Triterpenes Agposterol, Lano_sterol_
Pentacyclic Triterpenes A5|at|c_AC|d_, Ursollc_Amd,
Glycyrrhetic Acid, Betulin, Lupeol
ALLOCATION OF TERPENOIDS ALONG WITH MEDICINAL PLANTS
Table 3: Medicinal Plants with Terpenoids in Details
Sl Plant Name Scientific Name Family Name Parts Used Chemlcal Uses References
No. Constituents
Coriandrol, L
. Coriandrum . Dried ripe Geraniol . Carminative, .
1 Coriander . Umbelliferae . . ' Stimulant, Aromatic, [1, 9-10]
sativum fruits Pinene, Flavoring agent
L-borneol
Carvone, Carminative,
) Dill Anethum Umbelliferae Dried.ripe .D-Iimonene, Stimulant, Aromat?c, [1, 11-12]
graveolens fruits Dihydrocarvone, Also used in gastric
Phellandrene problems
Carminative,
Stimulant,
Antispasmodic,
Antiseptic
. Trachyspermum . Dried ripe Thymol, Insecti(F;)ide’
3 Ajowan . Umbelliferae - Pinene, . ' [1, 13-14]
ammi fruits p-cymene Antifungal,
Anthelmintic,
Flavoring agent
Also used in
bronchitis
Anethole, Fenchone, Carminative,
4 Fennel Foeniculum Umbelliferae Dried.ripe Phgllandrene, Stimulan.t, Aromatic, [1, 15-16]
vulgare fruits Limonene, Flavoring agent,
Methyl chavicol Expectorant
Elettaria L Dried ripe Born.eol, . Carminative, .
5 Cardamom Zingiberaceae . a-terpineol, Stimulant, Aromatic, [1, 17-18]
cardamomum fruits . .
Cineole Flavoring agent
Carvacrol, Carminative,
6 Caraway Carum carvi Umbelliferae Dried ripe Carvone, Flavoring agent, [1, 19-20]
fruits Limonene, Stimulant, Aromatic, '
Dihydro carvone Spice
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. Pinene,
Dried
Mentha spicata leaves and Phellandrene, Carminative
7 Spearmint P Labiatae - Cineole, . ' [1, 21-22]
flowering . Flavoring agent
Linalool,
tops
I-carvone
Dried Sa}ffr.olle, .
Mvristica kernels Elimicin, Carminative,
8 Nutmeg Y Myristicaceae Myristicin, Flavoring agent, [1, 23-24]
fragrans from the - . .
Geraniol, Stimulant, Aromatic
seeds
d-camphene
Carminative,
. Expectorant,
Pimpinella Dried ripe Anisaldehyde, Stimulant
9 Anise p Umbelliferae . P Chavicol, . ' [1, 25-26]
anisum fruits Methvl chavicol Flavoring agent,
4 Used in production of
dentifrices
Carminative,
. Stimulant,
d-limonene, .
Apium Dried ripe d-selinine Tonic,
10 Celery P Umbelliferae - . Sedative, [1, 27]
graveolens fruits sedanolide, .
sedanoic acid Flavoring agent, also
used for the treatment
of rheumatism
L Carminative,
Piperine, .
Dried Piperidine Stimulant,
11 Black Pepper Piper nigrum Piperaceae - . P ' Aromatic, [1, 28-30]
unripe fruit Caryophyllene, .
Stomachic,
I-phellandrene -
Spice
. Carminative,
Cuminaldehyde, .
Pinene Stimulant,
12 Cumin Cumllnum Umbelliferae Drled.rlpe Hydrocuminine, Used in the tr.eatment [1, 31-32]
cyminum fruits L of dyspepsia and
Cuminic alcohol, diarrhoea
Phellandrene
Antibacterial,
Spasmolytic,
Fresh as Eugenal, Stimulant,
. . . well as Ccarvacrol, Insecticidal,
13 Tulsi Ocimum Sanctum Lamiaceae dried Methyl eugenol, Expectorant, [1, 33-36]
leaves Caryophylline Aromatic,
Anti-inflammatory,
Stomachic
Pllnene, Antibacterial,
Cineole, Aromatic
14 Rasna Alplnla Zingiberaceae I.D”ed Alpinal, Carminative, [1, 37-38]
officinarum rhizomes Galangol, .
Dioxyflavnol Stimulant,
) Anti-rheumatic
Galangin
Stomachic,
. Dried Carminative,
15 Shati Hed.ychlum Zingiberaceae rhizomes E.B-caryoph.yllene, Stimulant, [1, 39-42]
spicatum . Cineole, Limonene .
(sliced) Tonic,
Aromatic
16 Garlic Allium sativum Liliaceae Bulb A”I.C.m’ Aphr(?dls!ac, [1, 43-44]
Alliin Carminative,
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Stimulant,
Expectorant,
Anti-dysentery,
Antibacterial,
Condiment,
Anthelmintics,
Disinfectant,
Rubefacient

17

Arnica

Arnica montana

Compositae

Dried
flowering
tops and

heads

Helenalin,
Arnifolin,
Epoxyhelanalin,
13-dehydrohelenalin

Cosmetic,
Anti-rheumatic,
Anthelmintics,

Antitumor,

Antifungal,

Antihyperlipidemic,

Anti-inflammatory

[1, 45-46]

18

Jatamansi

Nardostachys
jatamansi

Valerianaceae

Dried
rhizomes

Nardostachone,
Jatamansone

Antispasmodic,
Sedative,
Diuretic,

Stomachic,
Emmenagogue,
Stimulant,
Anti-epileptic,
Anti-arrhythmic,
Flavoring agent,
Hair tonic

[1, 47-48]

19

Cinnamon

Cinnamomum
zeylanicum

Lauraceae

Dried
inner bark
of the
shoot

Eugenal,
Caryophyllene,
Cymene,
Pinene,
Phellandrene

Carminative,
Mild astringent,
Stomachic,
Antiseptic,
Aromatic,
Stimulant,
Condiment,
Spice,
Also used in the
preparation of
perfumes and

dentifrices

[1, 49-50]

20

Clove

Eugenia
caryophyllus

Myrtaceae

Dried
flower
buds

Eugenal,
Caryophyllenes

Carminative,
Flavoring agent,
Stimulant,
Antiseptic,
Dental analgesic,
Aromatic

[1, 51-52]

21

Crocus

Crocus sativus

Iridaceae

Dried
stigmas

Crocetin,
Picrocrocin

Antispasmodic,
Stimulant,
Emmenagogue,
Coloring gent,
Flavoring agent

[1, 53-54]

22

Annatto

Bixa orellana

Bixaceae

Dried
seeds

Bixin

Antioxidant

[1, 55-56]

23

Valerian

Valeriana
wallichii

Valerianaceae

Dried
rhizomes
and roots

Valeric acid,
Valtrate,

Camphene,

Borneol acetate,

Valerenic acid

Antispasmodic,
Carminative,
Stimulant,
Antidepressant,
Tonic

[1, 57]
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Aromatic,
Dried Cubebin, Stimulant,
24 Cubeb Piper cubeba Piperaceae unripe Cubebic acid Antiseptic, [1, 58]
fruits Cadinene Used in urinary and
cough treatment
Camphene, Expectorant and used
25 Saussurea Saussurea lappa Compositae Dried roots Dihydrolactone, for the treatment of [1, 59-60]
Costuslactone asthma
Carminative,
Vermifuge,
Eugenal, Stimulant,
26 Acorus Acorus calamus Araceae I.D”ed Asargne, Insect .repellant, [1, 61-63]
rhizomes Acorine, Flavoring agent,
Asaraldehyde Sedative,
Antidepressant,
Antiepileptic
Camphor,
Borneol,
Dried as Farnesene,
Tanacetum well as Partholide, Used for the treatment
27 Feverfew . Asteraceae Chrysanthemolide, of arthritis, migraine, [1, 64-67]
parthenium fresh - A
Chrysanthemonin, fever, vertigo
leaves .
Parthenolide,
Chrysanthemin A,
Chrysanthemin B
Forskolin,
Deoxycoleonaol, Vasodilator,
. . Col | B, Used in high blood
28 Coleus Coleus forskohlii Labiatae Roots o'eono 5ed In igh 700 [1, 68]
Coleonol C, pressure and
Coleon F, glaucoma treatment
Coleon E
Carminative,
. L . Dried Vilangin, Astringent,
29 Vidang Embelia ribes Myrsinaceae fruits Embelin Anthelmintics, [1, 69-70]
Stimulant
Dried as Carmlnatllve,
Aromatic,
well as . .
Bitter Orange fresh ripe Limonene, Stomachic,
30 g Citrus aurantium Rutaceae 7S p Citronellal, Flavoring agent, [1, 71-72]
Peel fruits outer . .
Citral Perfuming agent,
part s
(Pericarp) Antioxidant,
P Antimicrobial
Carminative,
Borneol, .
Rosmarinus Fresh Camphor Flavoring agent,
31 Rosemary Oil S Labiatae flowering . pnor, Stimulant, [1, 73-76]
officinalis Pinene, .
tops d-camphene Refrigerant,
P Natural insecticides
Flavoring agent,
Vetiverol, Aromatic,
. . Vetiveri . Veti l, Stimulant,
32 Qil of Vetiver . € |\./e.r|a Gramineae Roots € |Yen0 |rT1u an [1, 77-78]
zizanioides a-vetivone, Refrigerant,
B-vetivone Stomachic,
Antibacterial
33 Hops Humulus lupulus | Canniabinaceae Dried Lupulone, Spasmo!ytlc, [1, 79-81]
female Humulone Sedative
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flowers
Caryophyllene,
Camphor,
Myreene, Anti-malarial
34 Artemisia Artemisia annua Asteraceae Herb Artemisinin, .. ' [1, 82-83]
Antioxidant
Arteether,
Artemisinic acid,
Arteannuin B
B-santalol,
. Santenone,
35 Oil of Sandal Santalum album Santalaceae Heart Santene, Used for the treatment [1, 84-86]
Wood wood of dysurea
Santalene,
Santalone
Flavoring agent,
Perfuming gent,
Davanone, Anti-diabetic,
Cineol, Anti-helmintic,
. . . Flowering Geraniol, Antipyretic,
36 Davana Oil Artemisia pallens Compositae herbs Borneol, Antibacterial, [1, 87-88]
Eugenal, Antifungal,
Linalool Used to treat wound
healing,
Immuno-modulator
Citronellal,
Geraniol,
d-camphene, .
Flavoring agent,
. . Cymbopogon . Fresh Borneol, Perfuming agent
37 Citronella Oil Graminae Methyl eugenol, . .Y [1, 89]
nardus leaves : Used in mosquito
Linalool,
- repellant cream
Limonene,
Elmicin,
Cadinene
Linalool, Carminative,
Lavandula Fresh Geraniol, Aromatic,
38 Lavender Oil officinalis Labiatae flowering Pinene, Flavoring agent, [1, 90]
tops Cineaol, Perfuming agent,
Linalyl acetate Antibacterial
Perfuming agent,
. Insect repellant,
. Cymbopogon . Fresh . G.eranlol, Anti-rheEmatic
39 Palmarosa Qil L Graminae leaves with Linalool, . ' [1, 91-92]
martini tops Citronellal Bronchqdl lator,
Vasodilator,
Spasmolytic
Vermicide,
Anti-rheumatic,
L Gaultheria . . Flavoring agent,
40 | Gaultheria Oil Ericaceae Leaves Gaultherin . [1, 93-94]
procumbens Perfuming agent,
Antibacterial,
Antioxidant
I-limonene,
Fresh Cineole, Antiseptic,
41 Peppermint Oil | Mentha piperita Labiatae flowering Pinene, Carmlnatlve, [1, 95-96]
tops and Isopulegone, Flavoring agent,
leaves Camphene, Stimulant
Menthone,
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Pulegone,
Menthofuran
Citronellal,
Leaves Citral, .
42 Lemon.Grass Cymbopogon Graminae with aerial Nerol, FIavorlhg agent, [1, 97]
Oil flexuausus . Perfuming agent
parts Geraniol,
Methylheptenol
Pelargonium Fresh Geraniol
43 Geranium Oil g Geraniaceae stems and . ' Flavoring agent [1, 98]
graveolens B-citronellol
leaves
d-pinene,
Camphor, Flavoring agent,
. Cinnamomum Eucalyptol, Rubefacient, [1,
44 Camphor Oil camphora Lauraceae Wood Cineole, Anti-inflammatory, 99-101]
Eugenal, Antioxidant
Phellandrene
Eucalyptol,
Geran.yl acetate, Expectorant,
Pinene, Antiseptics
45 | Eucalyptus Qil Eucalyptus Myrtaceae Fresh Cineole, Used for the treatment [,
globulus leaves Phellandrene, . 102-103]
. of bronchitis and
Citronellal, coudh
Camphene, g
Pinene
Fresh Ascaridole, Anthglmlntlcs,
flower Cymene Antifungal,
46 Chenopodium Chenopodium Chenonodiaceas Ieaves’ I-Iimnen’e Antioxidant, [1,
Oil ambrosioides P ' ' Anti-malarial, 104-112]
roots and Myrcene, . .
fruit Camphor Antimicrobial,
P Anti-inflammatory
V. CONCLUSION

Lots of chemical constituents are present in medicinal plants to show different pharmacological activities. Terpenoids are important
constituents among all of constituents. Different types of terpenoids like Geraniol, Nerol, Phellandral, Manool, Lupeol, etc, are
showing different roles like anthelmintics, antispasmodic, carminatives, antiseptics, expectorant, etc. The terpenoid plant name like
Dill, Caraway, Cardamom, Fennel, Ajowan, Corainder, etc from different plant families like Umbelliferae, Liliaceae, Lauraceae,
Zingiberaceae, Rutaceae, Myristicaceae, Labiatae, Myrtaceae, Santalaceae, Piperaceae, etc, are present in all over the world.
Presently different research activities are continuing in this topic to show important and newer cum potent pharmacological
activities from terpenoids. In near future, we hope that terpenoids may be a promising target for treating so many diseases and
problems across the World.

Conflicts of Interest: Nil

REFERENCES
[1] Kokate CK, Purohit AP, Gokhale SB. Pharmacognosy. Nirali Prakashan. 2012;47:1.1-1.104.
[2] Evans WC. Trease and Evans Pharmacognosy. Saunders Elsevier. 2009;16;263-298.
[3] Sunar P, Dasgupta RK, Roy SD, Shil D. A Review on Terpenoids. Indian Research Journal of Pharmacy and Science. 2023 March;10(1):2807-2816.
[4] GraBmann J. Terpenoids as plant antioxidants. Vitamins & hormones. 2005 Jan 1;72:505-35.
[5] Bisht BS, Bankoti H, Bharti T. A review on therapeutic uses of terpenoids. Journal of Drug Delivery and Therapeutics. 2021 Jan 2;11(1-s):182-5.
[6] Urabe D, Asaba T, Inoue M. Convergent strategies in total syntheses of complex terpenoids. Chemical Reviews. 2015 Sep 9;115(17):9207-31.
[71 Cheng AX, Lou YG, Mao YB, Lu S, Wang LJ, Chen XY. Plant terpenoids: biosynthesis and ecological functions. Journal of integrative plant biology. 2007
Feb;49(2):179-86.
[8] BohlmannJ, Keeling Cl. Terpenoid biomaterials. The Plant Journal. 2008 May;54(4):656-69.
[9] Nadeem M, Muhammad Anjum F, Issa Khan M, Tehseen S, El-Ghorab A, Igbal Sultan J. Nutritional and medicinal aspects of coriander (Coriandrum sativum

L.) A review. British Food Journal. 2013 May 10;115(5):743-55.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue Il Feb 2025- Available at www.ijraset.com

[10] Laribi B, Kouki K, M'Hamdi M, Bettaieb T. Coriander (Coriandrum sativum L.) and its bioactive constituents. Fitoterapia. 2015 Jun 1;103:9-26.

[11] Huopalahti R, Lahtinen R, Hiltunen R, Laakso I. Studies on the essential oils of dill herb, Anethum graveolens L. Flavour and fragrance journal. 1988
Sep;3(3):121-5.

[12] Brunke EJ, Hammerschmidt FJ, Koester FH, Mair P. Constituents of dill (Anethum graveolens L.) with sensory importance. Journal of Essential Oil Research.
1991 Jul 1;3(4):257-67.

[13] Goyal S, Chaturvedi V, Dhingra G, Tanwar S, Sharma K, Singh S. Trachyspermum ammi: a review on traditional and modern pharmacological aspects.
Biological Sciences. 2022 Nov 8;2(4):324-37.

[14] Goyal S, Chaturvedi V, Dhingra G, Tanwar S, Sharma K, Singh S. Trachyspermum ammi: a review on traditional and modern pharmacological aspects.
Biological Sciences. 2022 Nov 8;2(4):324-37.

[15] Kooti W, Moradi M, Ali-Akbari S, Sharafi-Ahvazi N, Asadi-Samani M, Ashtary-Larky D. Therapeutic and pharmacological potential of Foeniculum vulgare
Mill: a review. Journal of HerbMed Pharmacology. 2015 May 26;4(1):1-9.

[16] Rahimi R, Ardekani MR. Medicinal properties of Foeniculum vulgare Mill. in traditional Iranian medicine and modern phytotherapy. Chinese journal of
integrative medicine. 2013 Jan;19:73-9.

[17] Nair TR, Kutty MG. Cardamom (Elettaria cardamomum) in Kerala, India. Forest products, livelihoods and conservation. 2004;1:130-47.

[18] Govindarajan VS, Narasimhan S, Raghuveer KG, Lewis YS, Stahl WH. Cardamom—~Production, technology, chemistry, and quality. Critical Reviews in Food
Science & Nutrition. 1982 Mar 1;16(3):229-326.

[19] Miraj S, Kiani S. Pharmacological activities of Carum carvi L. Der Pharmacia Lettre. 2016;8(6):135-8.

[20] Agrahari P, Singh DK. A review on the pharmacological aspects of Carum carvi. J. Biol. Earth Sci. 2014;4(1):1-3.

[21] Ebrahimzadeh MA, Nabavi SM, Nabavi SF. Biological activities of Mentha spicata L. Pharmacology online. 2010;1:841-8.

[22] Nour-Eddine B, Belkacem Z, Abdellah K. Experimental study and simulation of a solar dryer for spearmint leaves (Mentha spicata). International Journal of
Ambient Energy. 2015 Mar 4;36(2):50-61.

[23] Ashokkumar K, Simal-Gandara J, Murugan M, Dhanya MK, Pandian A. Nutmeg (Myristica fragrans Houtt.) essential oil: A review on its composition,
biological, and pharmacological activities. Phytotherapy Research. 2022 Jul;36(7):2839-51.

[24] Ha MT, Vu NK, Tran TH, Kim JA, Woo MH, Min BS. Phytochemical and pharmacological properties of Myristica fragrans Houtt.: an updated review.
Archives of Pharmacal Research. 2020 Nov;43:1067-92.

[25] Tepe AS, Tepe B. Traditional use, biological activity potential and toxicity of Pimpinella species. Industrial Crops and Products. 2015 Jul 1;69:153-66.

[26] Romdhane M, Tizaoui C. The kinetic modelling of a steam distillation unit for the extraction of aniseed (Pimpinella anisum) essential oil. Journal of Chemical
Technology & Biotechnology: International Research in Process, Environmental & Clean Technology. 2005 Jul;80(7):759-66.

[27] Al-Asmari AK, Athar MT, Kadasah SG. An updated phytopharmacological review on medicinal plant of Arab region: Apium graveolens linn. Pharmacognosy
reviews. 2017 Jan;11(21):13-18.

[28] Takooree H, Aumeeruddy MZ, Rengasamy KR, Venugopala KN, Jeewon R, Zengin G, Mahomoodally MF. A systematic review on black pepper (Piper
nigrum L.): from folk uses to pharmacological applications. Critical reviews in food science and nutrition. 2019 Jun 27;59(sup1):S210-43.

[29] Meghwal M, Goswami TK. Piper nigrum and piperine: an update. Phytotherapy Research. 2013 Aug;27(8):1121-30.

[30] Damanhouri ZA, Ahmad A. A review on therapeutic potential of Piper nigrum L. Black Pepper): The King of Spices. Med. Aromat. Plants. 2014;3(3):1-6.

[31] Gohari AR, Saeidnia S. A review on phytochemistry of Cuminum cyminum seeds and its standards from field to market. Pharmacognosy Journal. 2011 Sep
1;3(25):1-5.

[32] Mnif S, Aifa S. Cumin (Cuminum cyminum L.) from traditional uses to potential biomedical applications. Chemistry & biodiversity. 2015 May;12(5):733-42.

[33] Bhadra P, Sethi L. A review paper on the Tulsi plant (Ocimum sanctum). Indian Journal of Natural Sciences. 2020;10(60):20854-60.

[34] Gupta BM, Gupta R, Agarwal A, Goel S. Ocimum Sanctum (medicinal plant) research: A scientometric assessment of global publications output during 2008—
17. International Journal of Information Dissemination and Technology. 2018;8(2):67-73.

[35] Kumar A, Rahal A, Chakraborty S, Tiwari R, Latheef SK, Dhama K. Ocimum sanctum (Tulsi): a miracle herb and boon to medical science-A Review. Int J
Agron Plant Prod. 2013;4(7):1580-9.

[36] Pandey G, Madhuri S. Pharmacological activities of Ocimum sanctum (tulsi): a review. Int J Pharm Sci Rev Res. 2010 Nov;5(1):61-6.

[37] Abubakar IB, Malami I, Yahaya Y, Sule SM. A review on the ethnomedicinal uses, phytochemistry and pharmacology of Alpinia officinarum Hance. Journal
of ethnopharmacology. 2018 Oct 5;224:45-62.

[38] Bitari A, Oualdi I, Touzani R, Elachouri M, Legssyer A. Alpinia officinarum Hance: A mini review. Materials Today: Proceedings. 2023 Jan 1;72:3869-74.

[39] Rasool S, Magbool M. An overview about Hedychium spicatum: a review. Journal of Drug Delivery and Therapeutics. 2019 Jan 2;9:476-80.

[40] Rawat S, Jugran AK, Bhatt ID, Rawal RS. Hedychium spicatum: a systematic review on traditional uses, phytochemistry, pharmacology and future prospectus.
Journal of Pharmacy and Pharmacology. 2018 Jun;70(6):687-712.

[41] Sravani T, Paarakh PM. Hedychium spicatum Buch. Ham.-an overview. Pharmacologyonline Newsletter. 2011;2:633-42.

[42] Singh M, Kumar R, Sharma S, Kumar L, Kumar S, Gupta G, Dua K, Kumar D. Hedychium spicatum: A comprehensive insight into its ethnobotany,
phytochemistry, pharmacological and therapeutic attributes. South African Journal of Botany. 2023 Oct 1;161:638-47.

[43] Pittler MH, Ernst E. Clinical effectiveness of garlic (Allium sativum). Molecular nutrition & food research. 2007 Nov;51(11):1382-5.

[44] LeeJY, Gao Y. Review of the application of garlic, Allium sativum, in aquaculture. Journal of the World Aquaculture Society. 2012 Aug;43(4):447-58.

[45] Kriplani P, Guarve K, Baghael US. Arnica montana L.—a plant of healing. Journal of Pharmacy and Pharmacology. 2017 Aug;69(8):925-45.

[46] Bellavite P, Marzotto M, Bonafini C. Arnica montana experimental studies: confounders and biases?. Journal of integrative medicine. 2018 Mar 1;16(2):72-6.

[47] Singh J, Arunima PS, Tiwari R, Byadgi PS. Standarization & Identification of Jatamansi (Nardostachys Jatamansi DC.). Korean Journal of Physiology and
Pharmacology. 2023;27(3):353-358.

[48] Bhagat M, Pandita RM, Saxena AK. In vitro and in vivo biological activities of Nardostachys jatamansi roots. Med Aromat Plants. 2013;2(142):2167-0412.

[49] Mallavarapu GR, Ramesh S. Essential oil of the fruits of Cinnamomum zeylanicum Blume. Journal of Essential Oil Research. 2000 Sep 1;12(5):628-30.

[50] Saleem M, Bhatti HN, Jilani MI, Hanif MA. Bioanalytical evaluation of Cinnamomum zeylanicum essential oil. Natural product research. 2015 Oct

2;29(19):1857-9.
1223

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue Il Feb 2025- Available at www.ijraset.com

[51] Ghai R, Nagarajan K, Singh J, Swarup S, Kesheri M. Evaluation of antioxidant status in-vitro and in-vivo in hydro-alcoholic extract of Eugenia caryophyllus.
Int J Pharmacol Toxicol. 2016;4(1):19-24.

[52] Rajkumar V, Berwal JS. Inhibitory effect of clove (Eugenia caryophyllus) on toxigenic molds. JOURNAL OF FOOD SCIENCE AND TECHNOLOGY-
MYSORE-. 2003;40(4):416-8.

[53] Srivastava R, Ahmed H, Dixit RK, Saraf SA. Crocus sativus L.: a comprehensive review. Pharmacognosy reviews. 2010 Jul;4(8):200-208.

[54] Kumar R, Singh V, Devi K, Sharma M, Singh MK, Ahuja PS. State of art of saffron (Crocus sativus L.) agronomy: A comprehensive review. Food Reviews
International. 2008 Dec 22;25(1):44-85.

[55] Shilpi JA, Taufig-Ur-Rahman M, Uddin SJ, Alam MS, Sadhu SK, Seidel V. Preliminary pharmacological screening of Bixa orellana L. leaves. Journal of
Ethnopharmacology. 2006 Nov 24;108(2):264-71.

[56] Satyanarayana A, Prabhakara Rao PG, Rao DG. Chemistry, processing and toxicology of annatto (Bixa orellana L.). J Food Sci Technol. 2003 Mar
1;40(2):131-41.

[57] Bos R, Woerdenbag HJ, Hendriks H, Smit HF, Wikstrém HV, Scheffer JJ. Composition of the Essential Oil from Roots and Rhizomes of Valeriana wallichii
DC. Flavour and Fragrance Journal. 1997 Mar;12(2):123-31.

[58] Kumar P. A review on medicinal plant Piper cubeba L. and its pharmaceutical properties. Int J Sci Food Agric. 2021;5:174-9.

[59] Amara U, Khan A, Laraib S, Wali R, Sarwar U, Ain QT, Shakeel S. Conservation status and therapeutic potential of Saussurea lappa: An overview. American
Journal of Plant Sciences. 2017 Feb 4;8(3):602-14.

[60] Wei H, Yan LH, Feng WH, Ma GX, Peng Y, Wang ZM, Xiao PG. Research progress on active ingredients and pharmacologic properties of Saussurea lappa. J
Asian Nat Prod Res. 2014;10(11):1045-53.

[61] Balakumbahan R, Rajamani K, Kumanan K. Acorus calamus: An overview. Journal of Medicinal Plants Research. 2010 Dec 29;4(25):2740-5.

[62] Muthulakshmi T, SALEH AM, KUMARI NV, Palanichamy V. Acorus Calamus. Int. J. Drug Dev. & Res. 2015 Jan;7(1):0975-9344.

[63] Subha TS, Gnanamani A, Mandal AB. Pharamcognostic evaluation of Acorus calamus L. Pharmacognosy Journal. 2011 Jul 1;3(23):24-7.

[64] Ernst E, Pittler MH. The efficacy and safety of feverfew (Tanacetum parthenium L.): an update of a systematic review. Public health nutrition. 2000
Dec;3(4a):509-14.

[65] Hendricks H, Anderson-Wildeboer Y, Engels G, Bos R, Woerdenbag HJ. The content of parthenolide and its yield per plant during the growth of Tanacetum
parthenium. Planta medica. 1997 Aug;63(04):356-9.

[66] Brown AM, Lowe KC, Davey MR, Power JB. Feverfew (Tanacetum parthenium L.): tissue culture and parthenolide synthesis. Plant Science. 1996 May
3;116(2):223-32.

[67] Hendriks H, Bos R, Woerdenbag HJ. The Essential Oil of Tanacetum parthenium (L.) Schultz-Bip. Flavour and Fragrance Journal. 1996 Nov;11(6):367-71.

[68] Swamy KN, Rao SS. Effect of brassinosteroids on the performance of coleus (Coleus forskohlii). Journal of herbs, spices & medicinal plants. 2011 Mar
16;17(1):12-20.

[69] Singh G, Ahmad M, Nazim M. A bibliometric study of Embelia ribes. Library review. 2008 Apr 18;57(4):289-97.

[70] Dhavala A, Rathore TS. Micropropagation of Embelia ribes Burm f. through proliferation of adult plant axillary shoots. In Vitro Cellular & Developmental
Biology-Plant. 2010 Apr;46:180-91.

[71] Divya PJ, Jamuna P, Jyothi LA. Antioxidant properties of fresh and processed Citrus aurantium fruit. Cogent Food & Agriculture. 2016 Dec 31;2(1):1184119.

[72] Hsouna AB, Hamdi N, Halima NB, Abdelkafi S. Characterization of essential oil from Citrus aurantium L. flowers: antimicrobial and antioxidant activities.
Journal of Oleo Science. 2013;62(10):763-72.

[73] Neves JA, Neves JA, Oliveira RD. Pharmacological and biotechnological advances with Rosmarinus officinalis L. Expert opinion on therapeutic patents. 2018
May 4;28(5):399-413.

[74] Jahanian H, Kahkeshani N, Sanei-Dehkordi A, Isman MB, Saeedi M, Khanavi M. Rosmarinus officinalis as a natural insecticide: a review. International
Journal of Pest Management. 2024 Oct 1;70(4):818-63.

[75] Atti-Santos AC, Rossato M, Pauletti GF, Rota LD, Rech JC, Pansera MR, Agostini F, Serafini LA, Moyna P. Physico-chemical evaluation of Rosmarinus
officinalis L. essential oils. Brazilian archives of biology and technology. 2005;48:1035-9.

[76] Serin ZO, Ates N, Cavunt A. Utilization of rosemary (Rosmarinus officinalis L.) stalks in pulp and paper production. Turkish Journal of Forestry. 2017 Dec
20;18(2):155-9.

[77] Srivastava J, Kayastha S, Jamil S, Srivastava V. Environmental perspectives of Vetiveria zizanioides (L.) Nash. Acta Physiologiae Plantarum. 2008 Jul;30:413-
7.

[78] Lugman S, Srivastava S, Darokar MP, Khanuja SP. Detection of Antibacterial Activity in Spent Roots of Two Genotypes of Aromatic Grass Vetiveria
zizanioides. Pharmaceutical biology. 2005 Jan 1;43(8):732-6.

[79] Almaguer C, Schénberger C, Gastl M, Arendt EK, Becker T. Humulus lupulus-a story that begs to be told. A review. Journal of the Institute of Brewing. 2014
Oct;120(4):289-314.

[80] Zanoli P, Zavatti M. Pharmacognostic and pharmacological profile of Humulus lupulus L. Journal of ethnopharmacology. 2008 Mar 28;116(3):383-96.

[81] Korpelainen H, Pietildinen M. Hop (Humulus lupulus L.): Traditional and present use, and future potential. Economic botany. 2021 Dec;75(3):302-22.

[82] Garcia LC. A Review of Artemisia annua L.: Its genetics, biochemical characteristics, and anti-malarial efficacy. Int. J. Sci. Technol. 2015 Feb;5(2):38-46.

[83] Zhigzhitzhapova SV, Dylenova EP, Gulyaev SM, Randalova TE, Taraskin VV, Tykheev ZA, Radnaeva LD. Composition and antioxidant activity of the
essential oil of Artemisia annua L. Natural Product Research. 2020 Sep 16;34(18):2668-71.

[84] Sindhu RK, Upma KA, Arora S. Santalum album linn: a review on morphology, phytochemistry and pharmacological aspects. International Journal of
PharmTech Research. 2010 Jan;2(1):914-9.

[85] Ma GH, Bunn E, Zhang JF, Wu GJ. Evidence of Dichogamy in Santalum album L. Journal of Integrative Plant Biology. 2006 Mar;48(3):300-6.

[86] Viswanath S, Purushothaman S. Sandal (Santalum album L.) conservation in southern India: a review of policies and their impacts. Journal of Tropical
Agriculture. 2010;48(1-2):1-10.

[87] Yogendra ND, Kumara RR, Prakash TA, Mohanty RP, Singh S, Prakhyath KM, Keerthi PE, Devanathan K, Pragadheesh VS, Sundaresan V, Verma RS.

Artemisia pallens Wall. ex. DC: A comprehensive review. Journal of Herbmed Pharmacology. 2024 Oct 1;13(4):501-22.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue Il Feb 2025- Available at www.ijraset.com

[88] Suresh J, Singh A, Vasavi A, lhsanullah M, Mary S. Phytochemical and pharmacological properties of Artemisia pallens. International Journal of
Pharmaceutical Sciences and Research. 2011 Dec 1;2(12):3081-3090.

[89] Kaur H, Bhardwaj U, Kaur R. Cymbopogon nardus essential oil: a comprehensive review on its chemistry and bioactivity. Journal of Essential Oil Research.
2021 May 4;33(3):205-20.

[90] Diass K, Merzouki M, Elfazazi K, Azzouzi H, Challioui A, Azzaoui K, Hammouti B, Touzani R, Depeint F, Ayerdi Gotor A, Rhazi L. Essential oil of
lavandula officinalis: Chemical composition and antibacterial activities. Plants. 2023 Apr 6;12(7):1571(1-16).

[91] Sen S, Israr M, Singh S, Singh MK, Verma RS, Bawankule DU. Pharmaceutical, cosmeceutical, food additive and agricultural perspectives of Cymbopogon
martini: A potential industrial aromatic crop. South African Journal of Botany. 2023 Jul 1;158:277-91.

[92] Janbaz KH, Qayyum A, Saqib F, Imran I, Zia-Ul-Haq M, De Feo V. Bronchodilator, vasodilator and spasmolytic activities of Cymbopogon martinii. J Physiol
Pharmacol. 2014 Dec 1;65(6):859-66.

[93] Nikoli¢ M, Markovi¢ T, Mojovi¢ M, Pejin B, Savi¢ A, Peri¢ T, Markovi¢ D, Stevi¢ T, Sokovi¢ M. Chemical composition and biological activity of Gaultheria
procumbens L. essential oil. Industrial crops and products. 2013 Aug 1;49:561-7.

[94] Jintanasirinurak S, Manichart N, Somala N, Laosinwattana C, Teerarak M. Chemical analysis and bioactivities of Gaultheria procumbens L. essential oil:
Herbicidal, antioxidant and antibacterial activities. Current Applied Science and Technology. 2023 Mar 29:23(5):1-13.

[95] Trevisan SC, Menezes AP, Barbalho SM, Guiguer EL. Properties of Mentha piperita: a brief review. World J Pharm Med Res. 2017 Feb;3(1):309-13.

[96] Dai J, Orsat V, Raghavan GV, Yaylayan V. Investigation of various factors for the extraction of peppermint (Mentha piperita L.) leaves. Journal of food
engineering. 2010 Feb 1;96(4):540-3.

[97] Tanu B, Harpreet K. Benefits of essential oil. Journal of Chemical and Pharmaceutical Research. 2016;8(6):143-9.

[98] Van der Walt JJ, Demarne F. Pelargonium graveolens and P. radens: A comparison of their morphology and essential oils. South African Journal of Botany.
1988 Dec 1;54(6):617-22.

[99] Hamidpour R, Hamidpour S, Hamidpour M, Shahlari M. Camphor (Cinnamomum camphora), a traditional remedy with the history of treating several diseases.
Int. J. Case Rep. Images. 2013 Feb 1;4(2):86-9.

[100]Malabadi RB, Kolkar KP, Meti NT, Chalannavar RK. Camphor tree, Cinnamomum camphora (L.); Ethnobotany and pharmacological updates. Biomedicine.
2021 Jul 7;41(2):181-4.

[101]Lee HJ, Hyun EA, Yoon WJ, Kim BH, Rhee MH, Kang HK, Cho JY, Yoo ES. In vitro anti-inflammatory and anti-oxidative effects of Cinnamomum camphora
extracts. Journal of ethnopharmacology. 2006 Jan 16;103(2):208-16.

[102]Carrillo 1, Vidal C, Elissetche JP, Mendonca RT. Wood anatomical and chemical properties related to the pulpability of Eucalyptus globulus: a review.
Southern Forests: a Journal of Forest Science. 2018 Jan 1;80(1):1-8.

[103]Arroja L, Dias AC, Capela I. The role of Eucalyptus globulus forest and products in carbon sequestration. Climatic Change. 2006 Jan;74(1):123-40.

[104]Kumar R, Mishra AK, Dubey NK, Tripathi YB. Evaluation of Chenopodium ambrosioides oil as a potential source of antifungal, antiaflatoxigenic and
antioxidant activity. International journal of food microbiology. 2007 Apr 30;115(2):159-64.

[105]Jiménez-Osornio FJ, Kumamoto J, Wasser C. Allelopathic activity of Chenopodium ambrosioides L. Biochemical Systematics and Ecology. 1996 Apr
1;24(3):195-205.

[106]Cysne DN, Fortes TS, Reis AS, de Paulo Ribeiro B, dos Santos Ferreira A, do Amaral FM, Guerra RN, Marinho CR, Nicolete R, Nascimento FR. Antimalarial
potential of leaves of Chenopodium ambrosioides L. Parasitology research. 2016 Nov;115:4327-34.

[107]Ajaib M, Hussain T, Faroog S, Ashig M. Analysis of antimicrobial and antioxidant activities of Chenopodium ambrosioides: An ethnomedicinal plant. Journal
of Chemistry. 2016;2016(1):4827157.

[108]Ouadja B, Katawa G, Toudji GA, Layland L, Gbekley EH, Ritter M, Anani K, Ameyapoh Y, Karou SD. Anti-inflammatory, antibacterial and antioxidant
activities of Chenopodium ambrosioides L.(Chenopodiaceae) extracts. Journal of Applied Biosciences. 2021 Jun 30;162(1):16764-94.

[109]Holm T. Chenopodium ambrosioides L.; a morphological study. American Journal of Science. 1923 Aug 1;5(32):157-67.

[110]Pandey AK, Singh P, Palni UT, Tripathi NN. Application of Chenopodium ambrosioides Linn. essential oil as botanical fungicide for the management of
fungal deterioration in pulses. Biological agriculture & horticulture. 2013 Sep 1;29(3):197-208.

[111]Wirth EH. A study of Chenopodium ambrosioides var. anthelminticum and its volatile oil. Journal of the American Pharmaceutical Association. 1920
Feb;9(2):127-41.

[112]Shah H, Nisar M, Suhail M, Bacha N. Antimicrobial studies of the crude extracts from the roots of Chenopodium ambrosioides Linn. African journal of
microbiology research. 2014;8(21):2099-104.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

1225



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




