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2.1 Selection of herbs for polyherbal formulation 

A plant is a general term for any type of plant, while an herbal plant is a plant that is used for 

its medicinal, culinary or aromatic properties. An herb is a plant or plant part used for its scent, 

flavour, or therapeutic properties. In our literature survey, herbal plants have demonstrated 

promising effects in combating inflammation. A diverse array of natural products, spanning 

from crude extracts to isolated compounds, exhibit anti-inflammatory properties, making them 

valuable in managing inflammatory conditions. Botanical drugs offer advantages in terms of 

expedited and cost-efficient development compared to traditional pharmaceuticals. These 

botanicals serve as safe, natural, and economically viable alternatives to synthetic drugs. Each 

plant operates through distinct mechanisms to address inflammation, attributed to the presence 

of active metabolites such as flavonoids, alkaloids, glycosides, amino acids, essential oils, 

tannins, and phenolics. 

Table 2.1 The plants reported in the treatment of inflammation. 

Sr. 

No 
Name of Herb Plant Part Chemical Constituents Reference 

1 Curcuma longa Rhizome Curcumin [1-3] 

2 
Moringa 

oleifera 

Flower, 

leaf 

Phenolic compounds Illyricum, 

terpenoids, glycosides, tannins, and 

saponins 

[4,5] 

3 
Matricaria 

recutita 

Extract of 

flower 
α-Bisabolol [6] 

4 
Zingiber 

officinale 
Rhizome 

Gingerols, shogaols, and paradols 

diarylheptanoids 
[7,8] 

5 
Phyllanthus 

emblica 

Plant 

branch, 

fruit 

Minerals, vitamins, amino acids, fatty 

acids, glycosides tannins, and 

flavonoids 

[9,10] 

6 
Azadirachta 

indica 
Fruit skin Azadiradione [11, 12] 

7 
Linum 

usitatissimum 
Leaves 

Flavonoids, tannins, anthocyanins, 

carotenoids, lignans, and proline, and 

phenolic compounds 

[13] 

8 
Ocimum 

basilicum 
Leaves Essential oil, estragole [14] 

9 
Sambucus 

australis 

Leaves 

and bark 

Phenolic compounds (caffeic acid 

and chlorogenic acid) and tannins 
[15] 

10 
Berberis 

vulgaris 

Roots and 

barks 

Ascorbic acid, vitamin K, 

triterpenoids, phenolic compounds, and 

alkaloids 

[16,17] 

 11 
Phyllanthus 

acidus 

Aerial 

parts 
Flavonoids, (kaempferol and quercetin) [18] 

 12 
Jasminum 

lanceolarium 

Stems and 

roots 
Iridoids and lignanoids [19] 
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  13 Morus alba L. Stem Oxyresveratrol [20] 

14 
Clinacanthus 

nutans 
Leaves 

Phenolic compounds (gallic acid) and 

Illyricum (schaftoside, gendarucin A, 

apigenin) 

[21] 

15 
Psidium guajava 

L. 
Leaves 

Tannins, polyphenolic compounds, 

llyricum, el- lagic acid, triterpenoids, 

guiajaverin, quercetin 

[22, 23] 

16 
Macrosiphonia 

longiflora 

Whole 

plant 

Alkaloids, phenolic compounds, terpene 

and flavanoids (naringin rutin, 

myricetin, morin, quer- cetin, 

naringenin, luteolin) 

[24] 

17 
Sarcocephalus 

pobeguinii 

Leaves 

and bark 

Saponins, alkaloids, phenolics, 

Illyricum, terpe- noids, and tannins 
[25] 

18 
Armillaria 

mellea 

Whole 

plant 

5-Hydroxymethylfurfural, 2-furoic acid, 

4- hydroxybenzoic acid, vanillic acid, 

syringate, daidzein, genistein 

[26] 

19 
Chrysanthemum 

indicum 

Whol

e plant, 

flowers 

Triterpene (lupeol), flavonoids, 

glycoside, pheno- lic compounds 
[27, 28] 

20 Aegle marmelos 
Dried 

flowers 
Flavonoids [29] 

21 Ananas comosus Leaves 

Illyricum, phenols, tannins, 

carbohydrates, gly- cosides, and 

proteins 

[30] 

22 Nelumbo Leaves 

Phenolic compounds (catechin, rutin, 

procyanidin B, and quercetin pentosyl 

hexosid) 

[31] 

23 
Dysoxylum 

hainanense 
Bark Triterpenoids [32] 

24 
Withania 

somnifera 

Root 

powder 
Withaferin A (steroid) [33, 34] 

25 Cistus albidus Leaves 
Flavonols such as kaempferol and 

quercetin de- rivative 
[35] 

26 Quercus gilva 
Whole 

plant 
Phenolic compounds [36] 

27 Litsea coreana 
Stems and 

leaves 
Flavonoids [37] 

28 
Sonchus 

oleraceus 

Whole 

plant 

illyricum triterpenes, iridoids, sterols, 

coumarins and organic acids 
[38-42] 

29 
Zephyranthes 

candida 

Whole 

plant 
Flavans [43] 

30 Vitis vinifera Leaves 

Resveratrol, quercetin, catechin, 

lyrics, flavonols, anthocyanin, gallic 

acid and epicatechin 

[44] 

31 Rosa laevigata Fruit Flavonoids [45] 

32 Citrus sinensis Fruits Flavonoids [46] 
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33 Rosa indica Flowers Flavonoids [47] 

34 

Gynostemma 

pentaphyl- lum 

(Thunb.) Makino 

Leav

es and 

whole-

plant 

Flavonoids and phenolics [48] 

35 
Punica 

granatum L. 

Peels, 

seeds, and 

leaves 

Polyphenols (ellagic acid, gallic 

acid, and punicalagin) and flavonoids, 

tannins 

[49, 50] 

36 Adhatoda vasica Leaves Alkaloids, Saponins, Tannins [51] 

37 
Xanthium 

strumarium 

Aerial 

parts 
Caffeic acid and resveratrol [52] 

38 
Schisandra 

chinensis 
Fruit Schizandrin [53] 

39 
Byrsonima 

cydoniifolia 
Fruit 

Flavonoid, derivatives and stilbenes, 

resveratrol 
[54] 

40 
Dioscorea 

nipponica 
Rhizomes 

Diosgenin Diarylheptanoids Phenolic 

derivatives 
[55, 56] 

41 
Laennecia 

confusa 

Aerial 

parts 

Flavonoids, cyanogenic and cardiotonic 

glycosides, saponins, sesquiterpene 

lactones, and triterpenes 

[57] 

42 
Scutellaria 

indica 

Whole 

plant 
Flavonoids [58] 

43 
Passiflora 

foetida. 
Stem bark Flavonoids [59] 

44 Calea urticifolia Leaves Phenolic Compounds and Flavonoids [60] 

45 
Houttuynia 

cordata 

Aerial 

parts 
Alkaloids [61] 

46 
Calotropis 

procera 
Roots 

Phenolic glycoside, Saponins, Tannins, 

Proteins 
[62] 

47 
Butea 

monospera 
Flowers Flavonoids [63] 

48 
Solanum nigrum 

L. 

Unripe 

fruits 
Steroidal saponins [64] 

49 
Rosmarinus 

officinalis 
Leaves 

Verbenone, cirsimaritin, salvigenin, 

carnosol, and carnosic acid 
[65] 

50 
Lithocarpus 

pachylepis 
Seeds Phenolic Compounds [66] 

51 
Ipomoea 

asarifolia 
Leaves Phenolic compounds [67] 

52 
Schefflera 

octophylla 
Root bark Triterpenoids [68] 

53 
Onopordum 

Illyricum L. 

Aerial 

parts 
Sesquiterpenes [69] 

54 Cariniana rubra Stem bark 
Saponins, triterpenes, sterols and 

phenolic com- pounds 
[70] 
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55 
Persicaria 

chinensis 

Aerial 

parts 
Flavonoids and phenolic acid [71] 

56 
Polygonum 

hydropiper 
Leaves Flavonoid [72] 

57 

Lychnop

hora 

trichocarpha 

Aerial 

parts 
Flavanoids, terpenes and steroid [73] 

58 

Globularia 

alypum L. 

(GA) 

Leaves 
Polyphenols, phenolic acids, fatty acids, 

glycerol and a phytol 
[74] 

59 

Vernonia 

patula (Dryand.) 

Merr. 

Aerial part 
Reducing sugars, saponins, glycosides, 

lavanoids, and tannins 
[75] 

60 Salvia connivens 
Aerial 

parts 

Oleanolic acid, ursolic acid and 

hydroursolic acid. 
[76] 

61 
Cerbera 

manghas 
Leaves 

Curcumin, resveratrol, quercetin, 

kaempferol (KF), and apigenin 
[77, 78] 

62 
Barringtonia 

racemosa 
Fruits Triterpenoid (bartogenic acid) [79] 

63 
Siegesbeckia 

orientalis L. 

Aerial 

parts 
Phenolic compounds and flavonoids [80] 

64 
Hancornia 

speciosa Gomes 
Fruits Chlorogenic acid and rutin [81] 

65 
Terminalia 

catappa L. 
Stem bark 

Phenolic compounds (ellagic acid, 

catalagin, and gallic acid) 
[82] 

66 Bridelia retusa Fruits 
Phenolic compounds (gallic acid and 

ellagic acid) 
[83] 

67 
Lolium 

multiflorum. 
Aerial part 

Phenolic acids (caffeic acid, ferulic 

acid) and flavonoids (myricetin and 

kaempferol ) 

[84] 

68 
Calamintha 

nepeta 

Aerial 

parts 

Terpenoids (camphor, pulegone, trans- 

caryophyllene, and farnesene) and 

Essential oils 

[85] 

69 
Ocimum 

sanctum 

Leaves, 

whole 

plant 

Fixed oil, linolenic acid [86] 

70 
Crotalaria 

pallida 
Seeds Flavonoids, alkaloids [87] 

From the above list of medicinal plants, the following herbs were chosen for further studies 

based on their ease of availability, mention in traditional literature, and absence of evidence 

regarding the presence of their extracts in any marketed herbal formulation. 

1) Calotropis procera 

2) Rosa indica 

3) Adhatoda vasica 
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2.2 Plant profile 

2.2.1 Calotropis procera 

Calotropis procera is an erect, tall, and highly branched perennial shrub or small tree, typically 

growing up to 5.4 meters in height. The plant is characterized by its milky latex, which is 

present throughout its tissues. Calotropis procera is known for its distinctive appearance and is 

used in traditional medicine for its various therapeutic properties. 

2.2.1.1 Geographical distribution and ecology 

Calotropis procera (Aiton) W.T (Asclepiadaceae) is a xerophytic perennial shrub or shallow 

tree that grows in many arid and semi-arid countries. It is native to tropical and subtropical 

Africa and Asia, common in the Middle East and in Latin America, where the species has high 

socioeconomic value. It often grows in saline or slightly saline soils with low soil moisture.  

Calotropis procera is a drought-resistant and salt-tolerant species that is capable of surviving 

in a range of soil types including alkaline and saline soil and prefers free draining sandy soils. 

It grows abundantly in arid and semiarid regions without irrigation, chemical fertilizers, 

pesticides or other agronomic practices reported its growth as secondary vegetation after the 

eradication of Acacia trees for fuel purposes. It produces deep roots and root suckers, and rarely 

grows in shallow soils over unfractured rock. It grows in open habitats and is particularly 

common in overgrazed pastures and poor soils, where there is little competition with grasses. 

It is also found along roadsides, watercourses, river flats and coastal dunes, and is often 

prevalent in disturbed areas. C. procera favors the habitats that receive 150–1,000 mm annual 

rainfall.[88]  

 

2.2.1.2 Common names [89] 

• Arabic: Dead sea plant, Debaj, Usher, Oshar, Kisher 

• English: Calotrope, Calotropis, Dead Sea Fruit, Desert Wick, Giant Milkweed, 

Swallow-Wort, Mudar Fibre, Rubber Bush, Rubber Tree, Sodom Apple 

• French: Pomme De Sodome, Algodón De Seda, Arbre Á Soie, Coton Soie, Arbre A 

Soie Du Senegal  

• German: Wahre Mudarpflanzer, Gomeiner  

• Hindi: Madar, Akada, Akdo,Aak  

• Italian: Calotropo  
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• Marathi: Rui, Mandara  

• Punjabi: Ak  

• Sanskrit: Arka, Alaka, Ravi  

• Spanish: Bomba, Algodón Extranjero, Cazuela  

• Tamil: Vellerukku  

• Telgu: Jilledu  

• Turkish: Ipekag  

• Urdu: Madar, Aak  

 

2.2.1.3 Taxonomic classification [90,91] 

• Kingdom: Plantae,  

• Subkingdom: Tracheobionta,  

• Superdivision: Spermatophyta,  

• Division: Magnoliophyta,  

• Class: Magnoliopsida,  

• Subclass: Asteridae,  

• Order: Gentianales,  

• Family: Asclepiadaceae,  

• Genus: Calotropis,  

• Species: Calotropis procera  

 

2.2.1.4 Morphology [94,95] 

The morphological studies revealed the plant is erect, tall, large, much branched and perennial 

with milky latex throughout. Calotropis procera have large bushy shrub, leaves decussate, 

inflorescence extra axillary umbellate panicale, corolla purple, lobes erect. The leaves are sub- 

sessile, 6-15 cm by 4.5-8 cm, broadly ovate, ovate-oblong, elliptic or obovate acute, pubescent; 

when young and glabrous on both sides when mature. (Figure 2.1 A, B) 
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Figure 2.1 A, B Morphology of Calotropis procera 

2.2.1.5 Description  

Calotropis procera is a soft-wooded, evergreen, perennial shrub. It has one or a few stems, few 

branches, and relatively few leaves, mostly concentrated near the growing tip. The bark is 

corky, furrowed, and light gray. A copious white sap flows whenever stems or leaves are cut. 

Giant milkweed has a very deep, stout taproot with few or no near-surface lateral roots. Giant 

milkweed roots were found to have few branches and reach depths of 1.7 to 3.0 m in Indian 

sandy desert soils. The opposite leaves are oblong obovate to nearly orbicular, short-pointed to 

blunt at the apex and have very short petioles below a nearly clasping, heart-shaped base. The 

leaf blades are light to dark green with nearly white veins. They are 7 to 18 cm long and 5 to 

13 cm broad, slightly leathery, and have a fine coat of soft hairs that rub off. The flower clusters 

are umbelliform cymes that grow at or near the ends of twigs. The flowers are shallowly 

campanulate with five sepals that are 4 to 5 mm long, fleshy and variable in color from white 

to pink, often spotted or tinged with purple. The fruits are inflated, obliquely ovoid follicles 

that split and invert when mature to release flat, brown seeds with a tuft of white hairs at one 

end. [96,97,98] 

 

2.2.1.6 Chemical constituents  

The preliminary phytochemical screening of leaf powder of Calotropis procera showed that 

the leaves contained cardenolides, steroids, tannins, glycosides, phenols, terpenoids, sugars, 

flavonoids, alkaloids and saponins. [99,100] The leaves also contained bitter compound 

(mudarine) and many glycosides, calotropin, uscharin, calotoxin and calactin. Procesterol, a 

new steroidal hydroxy ketone was isolated from the fresh and undried flowers of C. procera  
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Leaf and stem of Calotropis procera, gave 0.133% and 0.09% essential oils. Leaf oil is 

dominated by tyranton (54.4%), 1- pentadecene (9.5%) and 1-heptadecene (8.2%). Most 

abundant compounds in stem oil are Z-13-docosenamide (31.8%), isobutyl nonane (13.7%) 

and 2,7,10-trimethyldodecane (12.3%). Both leaf and stem volatile oils contain 

octadecenamide and its saturated form in appreciable amounts. Also characterized by the 

presence of long chain fatty acids, amides, sulfurate, halogen compounds and carbonyls like 

ketones. The fresh C. procera leaves produced volatile organic compounds that included 

thioacetic acid, 2,3-dihydro-3,5-dihydroxy-6- mehtyl-4H-pyran-4-one, and 5-hydroxymethyl-

2- urancarboxaldehyde [89,100,101]. 

 

2.2.1.7 Pharmacological effects  

1) Antimicrobial effects 

The antimicrobial activity of aqueous and ethanolic extract of roots and leaves of Calotropis 

procera against Staphylococcus aureus, Streptococcus pyogen, Escherichia coli and 

Pseudomonas aeruginosa was studied on disc method. Both ethanolic and aqueous extracts of 

Calotropis procera had inhibitory effect on the growth of isolates. The effect exhibited by 

ethanolic extract of leaves and roots was significantly greater than that of the aqueous extract 

of leaves and roots. [102]  

2) Anthelmintic effects  

Different extracts of Calotropis procera leaves were evaluated for in-vitro anthelmintic activity 

against Indian earthworms Pheritima posthuma. The perusal of the anthelmintic activity data 

reveals that 70% hydroethanolic extract at the concentration of 12.5 mg/ml showed paralysis 

and death in 18.58 and 29.05m. respectively. Similarly, n-butanol and chloroform extract at the 

concentration of 12.5 mg/ml showed both paralysis in 21.03 and 48.26 and death in 26.53 and 

51.25m. respectively. The effect was positively correlated with concentration. [103] 

3) Analgesic effects 

A single oral dose of DL ranged from 165 to 830 mg/kg produced a significant dose dependent 

analgesic effect against acetic acid induced writhings. The effect of DL at a dose of 415 mg/kg 

was more pronounced as compared to a 100 mg/kg oral dose of aspirin. On the other hand DL 

(830 mg/kg) produced marginal analgesia in a tail-flick model which was comparable to 

aspirin. The analgesic effect of DL was delayed by 1 h by naloxone at a dose of 0.5 mg/kg, i.p., 

which completely blocked the analgesic effect of morphine (10 mg/kg, i.p.). However, the 
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effect of aspirin was not blocked by naloxone. The 830 mg/kg oral dose of DL did not produce 

toxic effects in mice and the LD50 was found to be 3 g/kg. A significant analgesic property by 

the hot plate method was showed which were described previously against mice. It is clearly 

concluded that C. procera shows tremendous analgesic activity which is a boom for medicinal 

world. [104] The ethanol extract of C. procera produced significant reduction of yeast induced 

increase in body temperature. There was a significant increase in reaction time of the treated 

mice placed on hot plate confirming analgesic activity of the extract. [104] 

4) Anti-inflammatory effects 

The methanolic extract of plant Calotropis procera roots has been reported to exhibit potent 

anti‐inflammatory activity against carrageenan induced paw oedema and cotton pellet induced 

granuloma in albino Wistar rats. The different extracts of the roots of C. procera and standard 

anti‐inflammatory drugs were administered orally 1 hour before inducing of inflammation. The 

methanolic extracts (180mg/kg) of roots of C. Procera has potential to inhibit sub‐acute 

inflammation by interruption of the arachidonic acid metabolism in both paw oedema as well 

as cotton pellet model and showed inhibition of inflammation (p<0.01 and p<0.001) very close 

to the inhibitory effect of diclofenac sodium (25 mg/kg, ip). [105] 

5) Anticancer effects 

Anti-tumor studies with extracts of C. procera root employing Hep2 cancer cells and their 

possible mechanism of action was observed, results indicated that the root extracts of the plant 

inhibited the proliferation of Hep2 cancer cells via apoptotic and cell cycle disruption-based 

mechanisms. Recently the cardiotonic steroid UNBS1450 (derived from 2 oxovoruscharin) 

from C. procera was shown to additionally exert an anticancer activity. UNBS1450 has been 

proven to be a potent sodium pump inhibitor, showing anti-proliferative and cell death-

inducing activities. This anti-cancer potential of UNBS1450 is achieved by disorganization of 

the actin cytoskeleton after binding to the sodium pump at the cellular membrane, by inducing 

autophagy-related cell death, by repressing NF-KB activation as well as by down-regulating c-

Myc in cancer cells. [106]  

6) Anti-Fertility Effect 

The ethanolic extract of the roots of Calotropis procera was investigated for its anti-fertility 

and hormonal activities in albino rats. The study revealed a significant anti-implantation effect, 

achieving 100% inhibition at a dose level of 250 mg/kg, which corresponds to one-quarter of 
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the LD50. Additionally, the extract demonstrated potent uterotropic activity, indicating its 

potential as an anti-fertility agent. 

7) Anti-Ulcer Effect 

The anti-ulcer properties of Calotropis procera were assessed using various in vivo ulcer 

models. The results indicated that the extract significantly inhibited ulceration induced by 

aspirin, reserpine, absolute alcohol, and serotonin in rats. It also provided protective effects 

against aspirin-induced gastric mucosal damage in pyloric-ligated rats and demonstrated 

notable protection against histamine-induced duodenal ulcers in guinea pigs. These findings 

underscore the potential of Calotropis procera as a therapeutic agent for ulcer-related 

conditions. 

 

2.2.2 Rosa indica 

Rose (Rosa species) occupies first position in international flower trade. Its popularity as a 

garden plant, cut flower and as a source of essential oil makes it very important among the 

ornamental plants. They have been cultivated for the last 5000 years during ancient civilization 

of China, Western Asia and Northern Africa. The genus Rosa belongs to Rosaceae and contains 

approximately 150 species. From many of the wild species, the large number of cultivated 

varieties and hybrids were developed. Frequent hybridizations and allopolyploidization have 

occurred, which make the classification and the search for relationships between species 

difficult. The Rosa indica belongs to the family of Rosaceae. It is known for various 

pharmacological activities, and the presence of colored pigments and chemical constituents 

like flavonoids. It is also valued for their culinary, medicinal, cosmetic and aromatic properties. 

 

2.2.2.1Common Names [109] 

• Sanskrit: Taruni, Shatapatri, Karnika, Charukeshara, Laksha, Gandhadhya 

• Hindi, Marathi, Gujarathi: Gulab 

• Bengal: Golap 

• Tamil: Irasha  

• Telugu: Gulabi  

• Arabi: Varde ahmar  

• Farasi: Gulesurkh  

• English: Rose 
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2.2.2.2 Taxonomic classification  

• Kingdom: Plantae  

• Division: Magnoliophyta 

• Class: Magnoliolpsida  

• Order: Rosales  

• Family: Rosaceae  

• Genus: Rosa  

• Species: indica  

 

2.2.2.3 Morphology [109] 

The plant is shrubby and is 6.15cm to 3 meters in height. Branches bear thorns. Leaves have 

serrate margins. Flowers have many shades of colors. Fruit – oval and becomes red on ripening. 

Figure 2.2 Morphology of Rosa indica 

2.2.2.4 Chemical Constituents 

The important chemical constituents isolated from flower petals by gas chromatography 

analysis were Phenyl ethanol (43%), Geranyl acetate (15.6%), Geraniol (10.5%), Linalool 

(6.9%), Benzyl alcohol (3.3%), Benzaldehyde (1.5%), Nerol (5-10%), Citronellyl acetate 

(0.3%). It also contains tannins, oloigomeric proantrocyanides, saccharine matter, mineral 

salts, salt of mallic acid & tartaric acid, Pectin (11%), Riboflavin, sugars, purgative glycosides 

(multiflorin A & B). [110] 

 

2.2.2.5 Traditional uses of Rose [111-117] 

Traditionally it is observed that the Plant pacifies vitiated Vata, Pitta dosha. It is also useful in 

inflammation, burning sensation, conjunctivitis, cough, skin disease, cardiac disability, fever, 

and general weakness. Generally, several rose products are used to make different cosmetic 
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preparation like creams, lotions and other cosmetic uses. It was also used in toilet preparations, 

lozenges and toothpaste for its perfumery. Rose water is used in desserts, pastries and cakes. 

The flower buds are generally used in cardiac troubles as a tonic and aperients. Gulkand made 

from the petals possesses mild laxative properties and is useful in sore throat and enlarged 

tonsils.  

 

2.2.2.6 Pharmacological Activities 

1) Cardiotonic Activity   

It was showed that the therapeutic efficacy of extract of Rosa centifolia Linn was found dose 

dependent and like that of Digoxin. Also, it has Cardiotonic activity. Researcher also states that 

it may be a safe alternative to Digoxin in the treatment of congestive cardiac failure. Alcoholic 

extract of Rosa centifolia Linn showed similar therapeutic index like cardiac glycosides. [118] 

2) Anti-inflammatory and Anti-arthritic Activity  

Oral administration of the aqueous extract of Rosa centifolia (Linn.) flower petals suppressed 

the edematous response after 2 h and this effect continued up to 5 h. The observed effect was 

comparable with that produced by indomethacin administration. In this study, it was found that 

aqueous extract of Rosa Centifolia (Linn.) flowers possess anti-inflammatory and antiarthritic 

activity may be because of presence of flavonoids in it. [119,122] 

3) Analgesic Activity   

It states in this study that the entire test extracts of Rosa Centifolia exhibited significant 

analgesic activity. The methanol extract was found to be the most potent followed by ethyl 

acetate and benzene extracts respectively. In this preliminary study demonstrated marked 

analgesic activity of R. indica leaf in Swiss albino mice. [120] 

4) Antibacterial Activity.   

 The methanolic extracts of Red rose petals found effective against all the pathogens used 

(Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus). They gave a zone of 

inhibitions of 27 mm against Escherichia coli, 26mm against Pseudomonas aeruginosa, and 25 

mm against Staphylococcus aureus which was far better than the zone of inhibition given by 

the standard antibiotic Tetracycline used throughout the study. [121] 

2.2.2.7 Uses of Rose water 

Rose water which is a by-product of rose is widely used as skin cooling and cleaning agent. In 

addition to this, dried rose petals are also be used for skin care and the preparation of Gul-e-
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Roghan for making hair oils. Different kinds of value-added products are nowadays formulated 

and marketed by the companies. Some existing rose products in the market are mostly with 

synthetic colour and flavor like rose lassi (sour milk), rose ice-cream, rose syrup and sweets 

with rose. These synthetic colors and flavors are sometimes carcinogenic and may cause 

allergens. For this reason, food and medical industries are increasingly interested in natural 

sources with high anthocyanin contents for manufacture of supplements with therapeutic and 

nutritional uses. Rose preparations could be applied in the food industry as a good source of 

natural pigments such as anthocyanins due to their attractive color and beneficial health effects 

and antioxidant activities. Therefore, the present study was undertaken for the purpose of 

extraction and concentration and utilization of rose preparations in different valuable products 

and by products.[143] 

 

2.2.3 Adhatoda vasica 

2.2.3.1 Common names [123] 

• Hindi- Arusa 

• Kannad- Adusoge 

• Bengali-Basak 

• Gujarati-Aradusi 

• Tamil- Adhatodai 

• Panjabi- Bansa 

• Urdu- Arusa 

• Uriya- Basongo 

• Garhwal- Bangra 

• Telugu- Addasaramu 

• Kashmir- Bahekar 

 

2.2.3.2 Taxonomic Classification [124] 

• Kingdom - Plantae 

• Subkingdom - Tracheobionta 

• Superdivision - Spermatophyta 

• Division - Magnoliophyta 
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• Class - Magnoliopsida 

• Subclass - Asteridae 

• Order - Scrophulariales 

• Family - Acanthaceae 

• Genus - Adhatoda 

• Species -vasica  

 

2.2.3.3 Morphology 

The leaves of Adhatoda vasica are light green in colour, characteristic odour, taste is bitter, 

size is 10-13 cm long. The shape of leaves is ovate-lanceolate, apex is acuminate, margin 

slightly crenate to entire, base is symmetric, venation is pinnate, and texture is leathery as 

shown in Figure 2.3 

Figure 2.3 Morphology of Adhatoda vasica plant 

2.2.3.4 Chemical constituents 

A. vasica contains phytochemicals such as alkaloids, glycosides, sterols, and phenolic acid. 

Alkaloids (quinazoline) (vasicine, vasicinone, 7-hydroxyvasicine, vasicinolone, 3-

deoxyvasicine, vasicolinone, vasicol, vasicoline) betaine, steroidscarbohydrate and alkanes are 

the most common constituents. The major pharmacological actions are due to the presence of 

alkaloidal content specially vasicine (7.5%) in the plant. Besides vasicine, the leaves include 

alkaloids (Vasicinone, Adhatodine, Vasicinol, Adhvasinone, Anisotine Adhatonine, and 

Hydroxypeganine), betaine, steroids, alkanes, kaempferol and quercetin. The leaves are high 

in vitamin C and carotene, making this plant a potential essential oil source. In addition, it 
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contains amino acids and proteins. Triterpenes and flavonoids are abundant in flowers. 

Apigenin, astragalin, kaempferol, quercetin, and vitexin are flavonoids. The majority contain 

potassium, sodium, calcium, and magnesium, while zinc, copper, nickel, cadmium, manganese, 

and iron are negligible. The seeds contain 25.8% deep yellow oil consisting of glycerides of 

be-henic 11.2 percent, arachidic 3.1 percent, cerotic 5 percent, lignoceric 10.7 percent, linoleic 

12.3 percent, oleic 49.9 percent, and -sitosterol (2:6 %). A. vasica contains significant (Ca, K, 

Na, and Mg) and trace (Zn, Cu, Cr, Ni, Co, Cd, Pb, Mn, and Fe) elements.[125] 

 

2.2.3.5 Pharmacological activities 

1) Bronchodilator activity 

Vasicinone isolated from the leaves has a bronchodilator action on the normal lungs and 

powerful bronchodilator action against the histamine-induced bronchoconstriction in guinea 

pig’s lungs and tracheal chain. l –Vasicinone was, however, stronger in action than dl-form. 

Vasicine showed bronchodilator activity in both in vivo and in vitro experimental studies, its 

activity being comparable to theophylline.[126] 

2) Platelet Activity 

Vasicine hydrochloride, when administered orally and intramuscularly in repeated doses, was 

found to significantly increase platelet counts in various animal models, including rats, mice, 

rabbits, and dogs. This dose-dependent increase in platelet count was accompanied by marked 

hyperplasia of megakaryocytes in the bone marrow, suggesting enhanced platelet production. 

These findings indicate that vasicine could be a promising therapeutic agent for managing 

capillary hemorrhages and correcting drug-induced bone marrow suppression.[127] 

3) Antitussive Activity 

The antitussive (cough-suppressing) activity of Adhatoda zeylanica extract was assessed in 

both anesthetized and unanaesthetised guinea pigs, as well as in rabbits. The results 

demonstrated that oral administration of the extract provided cough relief comparable to that 

of codeine, particularly against coughing induced by irritant aerosols. This suggests that 

Adhatoda zeylanica extract has significant potential as a natural antitussive agent.[128] 

4) Antimicrobial activity 

The alcoholic extracts of the leaves and root showed antibacterial activity against 

Staphylococcus aureus and Escherichia coli. The water extract of the leaves also showed 

activity against Staphylococcus aureus. Aqueous and ethanolic extracts from various parts of 
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seven plants were screened against three gram – positive and five gram - negative bacteria. Of 

the twenty – four extracts assayed by agar well diffusion method, ethanolic extract from the 

shoots of Adhatoda zeylanica was the most active, exhibiting greatest inhibitory activity against 

multi- drug-resistant E. coli. [129-132] 

5) Hypoglycaemic activity 

The non-nitrogenous principle obtained from the leaves as suspension administrated orally (25 

mg/kg) to fasting male rabbits lowered the blood sugar of rabbits for a short period of two 

hours. The average fall over a period of four hours was 7.5 percent which was far less than the 

fall due to similar dosage of tolbutamide. The ethanolic extract of the leaves exhibited 

hypoglycaemic activity in rats. The effect of the two unani drugs, Arusa (leaves of Adhatoda 

zeylanica) and Kalongi (seeds of Nigella sativa) was studied in induced diabetic rabbits. Both 

the extracts were compared for hypoglycemic effect with a standard drug glibenclamide. 

Diabetes was observed in rabbits (fasting blood glucose level ranged from 200–250 mg/100 

ml) within 24 hrs after injection of alloxan and divided into four groups i.e. diabetic control 

(distilled water), diabetic standard (glibenclamide), diabetic test (Arusa) and diabetic test 

(Kalongi). The test drugs were administered to the treated group, while the vehicle was 

administered to the animals of control group, orally. Blood glucose was estimated by the end 

point o-toluidine. The study revealed that the aqueous extract of Arusa and Kalongi in the dose 

of 100 mg/kg and 200 mg/kg, respectively given orally reduced the blood glucose level in 

induced diabetic rabbits. The significant reduction (P less than 0.05) in blood glucose level 

started after 3 hrs which continued for 6 hrs in both the groups. [133]  

6) Anti-inflammatory activity 

The anti-inflammatory effect of carrageenan and formalin was assessed in rat paws using an 

ethanolic extract of vasaka (200-400 mg/kg/per oral). This study found a strong anti-

inflammatory effect. Vasicine is the main active element in alkaloids that has anti-inflammatory 

properties. The modified hen's egg chorioallantoic membrane test revealed that the methanolic 

extract has substantial anti-inflammatory activity due to saponins and alkaloids. [140] 

7) Anti-cancer activity 

The anticancer efficacy of A. vasica leaf extract nanoparticles loaded with Argentum and gold 

and doped with cerium oxide is substantial. Another study found metal and metal oxide 

nanoparticles to be anticancer in the same Hela cell line model. So bi-metal doping can improve 

biological qualities and may be linked to cancer. A. vasica alkaloids inhibit the growth of 
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oxidative stress-driven lung cancer cells in A549 cells. Reduced cell viability, DNA 

fragmentation, mitochondrial potential disturbance, and cell wound repair activity may be the 

mechanism. It is mediated by Bcl-2 associated agonists of cell death (BAD) and Fas death 

receptors. Methanol extract of Justicia adhatoda was also an anticancer in MCF-7 cells.[141] 

8) Analgesic activity  

In acetic acid-induced writhing response, hot plate analgesiometer and warm water tail 

immersion test, A. vasica showed substantial analgesic and anti-inflammatory activity in albino 

rats. Maharasnadhi quathar is an ayurvedic polyherbal remedy for arthritis. This investigation 

found that the formulation had powerful anti-inflammatory and analgesic activity dosage 

dependent. [142] 

 

2.2.3.6 Traditional Uses 

The plant is pungent, bitter, acrid, cooling, useful in bronchitis, leprosy, blood impurities, heart 

troubles, thirst, asthma, fever, vomiting, loss of memory, leucoderma, constipation, jaundice, 

tumors, and diseases of the mouth. [134] The root is diurectic, useful in bronchitis, asthma, 

bilious vomiting, sore eyes, fevers, gonorrhoea. The leaves are emmenagogues, useful in 

gonorrhea. The flowers improve the circulation of the blood. The fruit is useful in 

bronchitis.[135] The leaves and the roots of this plant are considered a very efficacious remedy 

for all sorts of coughs, being administered along with ginger.[136] The leaves are also used for 

rheumatism. The flower, leaves, and root but especially the first, are supposed to possess 

antispasmodic qualities. The flowers and the fruit are bitter, aromatic and antispasmodic.[137] 

The fresh flowers are used in ophthalmia.[138] The powdered root is used in Mysore by native 

doctors in cases of malarial fever. It has expectorant and antispasmodic properties and its use 

has been recommended in the treatment of cold, cough, asthma and even diphtheria. 
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