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Abstract: Andrographis paniculata is a versatile medicinal plant that is widely cultivated. In Ayurveda, Siddha, and 

Homoeopathy, it is a powerful medication that comes in a variety of forms. It has been used for centuries in Asia, America, 

and Africa to cure a variety of disorders including cancer, diabetes, high blood pressure etc. Lactones, diterpenoids, 

diterpene glycosides, flavonoids, and flavonoid glycosides are among the chemical elements found in this herb. Antibacterial, 

hepatoprotective, anti-cancer and hypotensive characteristics are among its many pharmacological effects. The active 

phytochemicals are extracted from all sections of this plant, although the phytoconstituent compositions vary greatly from 

one part to the next and with location, season, and other factors and the harvest season. In this article, we are overviewing 

tissue culture of Andrographis paniculata using different hormones for shoot and callus induction. Andrographolide is a 

major bioactive compound found in this plant. We are seeing different methods of isolation of this compound and quantifv 

the compound by HPLC. During covid times, the compound plays a significant role too. 
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INTRODUCTION 

Plants are the basic source for the establishment of pharmaceutical industries. But in nature they are found scattered and it is difficult 

as well as uneconomical to collect and process them for medicinal purpose. The regeneration of whole plant through tissue culture 

is popularly called as micropropagation. In this method many plant species can be propagated all-round the year and the plant 

breeder is no longer restricted to the season. In course of time, this discipline has attained multifacets and has been applied for ex-

situ conservation of threatened species and gene transformation, production of hairy root culture for enhanced production of 

secondary metabolites and to achieve desired phenotypic and genotypic characteristics in the regenerants. 

ROLE OF MEDICINAL PLANTS 

The plants played an importance role in the development of human society. Most of the modern medicines are produced indirectly 

from medicinal plants. E.g., aspirin.  The food crops have a lot of medicinal effects, for example garlic. Medicinal plants are 

resources of new drugs. It is estimated there are more than 250, 000 flower plant species. Studying medicinal plants helps to 

understand plant toxicity and protect human and animals from natural poisons. In India, the medicinal plants have been used under 

Ayurveda in the past 5000 years. The medicinal plants have a very important bioresource of the richest plant based on ethno-medical 

traditions. This system includes diet and herbal remedies specifically to the body, mind, and spirit for disease prevention and 

treatment (Morgan, 2002). According to WHO, ethno-medicine is more famous, and application of medicinal plant remedies is 

increasing in developing countries, especially among the young generation (Kumar and Akhileshwar, 2018). Modern researchers 

are proceeding to screen out the efficacy of many crude plant drugs used by the aborigines. WHO has expected that about 80% 

people in the world believe on traditional medicine including ethno-medicine concerning the primary healthcare need (Arya et al., 

2016). 

 

PLANT 

Andrographis paniculata, commonly known as creat or green chiretta. It is an annual, branched, erect, and herbaceous plant in the 

family Acanthaceae and native to India and Sri Lanka. Andrographis paniculata is one of the highly used potential medicinal plants 

in the world. All parts of this plant are used to extract the active phytochemicals, but the compositions widely differ from one part 

to another and with regards to environment changes. The total number of chromosomes of Andrographis paniculata is 25 and 50 

in gametophytic and sporophytic count, respectively (Hossain et al., 2014). It is a multipurpose medicinal plant belonging to family 

Acanthaceae. The whole parts of plant are bitter in taste and due to its bitterness property, it is commonly known as “King of Bitter”. 

It is a kharif crop cultivated in the rainy phase of summer season. The crop is commercially cultivated in all types of soil having 

fair amount of organic matter and having high demand in terms of pharmaceutical industries, nutritional values, food supplements, 

food preservatives and it also promotes growth and health of livestock. The plant grows well in all types of soil which explains its 

wide distribution.  
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COMMON NAMES OF THE PLANT 
     

    Table 2: List of some of the Vernacular names 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

USES 

Almost all the parts of Andrographis paniculata Nees, are highly medicinal. The fresh leaves are mixed with clove and used for 

treating digestive ailments in children. It is also used for cholera, diabetes, influenza, bronchitis, and piles. The leaf extract is mixed 

with honey and administered orally to the patients suffering from viral hepatitis. The acceptability of these remedies was very high 

and cheaper when compared to the allopathic system of medicine. The natives have very often observed the positive effects of this 

indigenous medicinal plant. Indians have used the leaves of Andrographis paniculata as anti-venom against snakebite since ancient 

times. Traditionally in Asian countries the plant is used as immune booster to treat fever, herpes, sore throat, and infections in 

gastrointestinal and respiratory tract. 

 

TAXONOMICAL CLASSIFICATION 

      Table 1 : Classification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHARACTERISTICS       

Leaves are simple, opposite, lanceolate, glabrous, 2–12cm long, 1–3cm wide with margin acute and entire or slightly undulated and 

upper leaves often bractiform with short petiole. Inflorescence of the plant is characterized as patent, terminal, and axillary in 

panicle, 10–30 mm long; bract small; pedicel short. The flowers possess botanical features of calyx 5-particle, small, linear; corolla 

tube narrow, about 6 mm long; limb longer than the tube, bilabiate; upper lip oblong, white with a yellowish top; lower lip broadly 

cuneate, 3-lobed, white with violet markings; stamens 2, inserted in the throat and far exerted; anther basally bearded. Superior 

ovary, 2-celled; style far exerted.  Capsule of the plant is erect, linear-oblong, 1–2 cm long and 2–5 mm wide, compressed, 

longitudinally furrowed on broad faces, acute at both ends, thinly glandular-hairy. Seeds are very small, subquadrate (Mishra et al., 

2007). 

 

 

 

 

 

 

 

 

 

S.No Language Common Name 

1 Tamil siriyanangai 

2 English Creat 

3 Sanskrit Kalmegh 

4 Kannada Nelaberu 

5 Malayalam Nelavepu 

6 Telugu Nilavembu 

Kingdom Plantae, Plants 

Subkingdom Tracheobionta, Vascular plants 

Super division  Spermatophyta, Seed plants 

Division Angiosperma 

Class  Dicotyledonae 

Sub class  Gamopetalae 

Series Bicarpellatae 

Order Personales 

Tribe Justicieae 

Family Acanthaceae 

Genus Andrographis 

Species paniculata 

http://www.ijrti.org/


                                                      © 2022 IJRTI | Volume 7, Issue 5 | ISSN: 2456-3315 

IJRTI2205085 International Journal for Research Trends and Innovation (www.ijrti.org) 500 

 

Table 3: Morphology of Andrographis paniculate 

 

 

 

 

 

 

 

 

 

                

 

 

 

 

 

 

 

 

 

 

 

 

 

BIOACTIVE COMPOUNDS OF ANDROGRAPHOLIDE 

Andrographolide is a labdane diterpenoid that has been isolated from the stem and leaves of Andrographis paniculata. 

Andrographolide is an extremely bitter substance. Andrographolide has been studied for its effects on cell signaling, 

immunomodulation, and stroke. It exhibits anti-HIV, anti-inflammatory, and antineoplastic properties. It has a role as a metabolite, 

an anti-inflammatory drug, an anti-HIV agent and an antineoplastic agent. It is a gamma-lactone, a primary alcohol, a secondary 

alcohol, a labdane diterpenoid and a carbocyclic compound. Andrographolide is a botanical product extracted from an herb that 

occurs naturally in China. The herb has an extensive history of use in TCM for the treatment of upper respiratory tract infections 

and other inflammatory and infectious diseases. Andrographis leaf and stem might work by stimulating the immune system. It might 

also prevent flu viruses from binding to cells in the body. People commonly use Andrographis paniculata for the common cold, 

osteoarthritis, infection of the throat and tonsils, and a type of bowel disease called ulcerative colitis. 

 

                                                         
                                   Figure 1: Structure of Andrographolide (Adopted from Pubchem) 

 

 

 

 

 

 

 

 

S.No Traits Characteristics 

1 Plant Height 30-110 cm 

2 Stem Dark Green 

3 Length 30-100 cm 

4 Diameter 2-6 mm 

5 Shape 
Quadrangular with longitudinal furrows and wings on the 

angles of the young parts, slightly enlarged at the nodes 

6 Leaves Glabrous 

7 Length 2-12 cm 

8 Width 1-3 cm 

9 Arrangement Lanceolate 

10 Shape Pinnate, acute apex, entire margin 

11 Flowers White with rose-purple spots on the petals  

12 Size Small in lax spreading axillary and terminal panicles 

13 Seed capsules linear-oblong, acute at both ends 

14 Size 1.9cm * 0.3 cm 

15 Color Yellowish brown 

16 Shape Subquadrate, numerous 

17 
Flowering and 

fruiting 
December to April 

http://www.ijrti.org/
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FEATURES OF ANDROGRAPHOLIDE 

Table 4: Chemical identity and physicochemical properties of andrographolide 

S.No Property  Data 

1 Name Andrographolide 

2 IUPAC name 
3-(2-(Decahydro-6-hydroxy-5-(hydroxymethyl)-5,8a-

dimethyl-2- 

3 Molecular formulae C20H30O5 

4 Chemical family Diterpene lactone/unsaturated tri-hydroxy lactone 

5 Categories Peripheral nervous system agent 

6 Molecular weight  350.45 g/mole 

7 Exact mass  350.21 

8 Elemental analysis C, 68.54; H, 8.63; O, 22.83 

9 
Physical state and 

appearance  
Solid powder 

10 Colour Light yellow or light-yellow brown 

11 Odour None 

12 Taste  Bitter 

13 Melting point  229–2328C (444–4498F) 

14 Routes of entry  Ingestion, eye contact, inhalation 

 

PHYTOCHEMICALS 

There are several diterpenoids and diterpenoid glycosides of similar carbon skeleton have been isolated from Andrographis, mainly 

the most bitter compounds among them are andrographolide, neoandrographolide, deoxyandrographolide. Other such 

phytochemicals amassed by the plant are 14-deoxyandro - grapholide, 14-deoxy-11,12-didehydroandrographolide, andrographiside, 

deoxyandrographiside, homoandrographolide, andrographan, andrographon, andro-graphosterin and stigmasterol (Siripong et al., 

1992). The leaves of Andrographis contain the highest amount of andrographolide (2.39%), the most medicinally active 

phytochemical in the plant, while the seeds contain the lowest (Sharama et al., 1992). Among them andrographolide has highly 

bitter taste, is colorless crystalline in appearance, and possess a "lactone function". Phytochemical studies of A. paniculata has led 

to the isolation of various plant metabolites. Notable among these metabolites are the terpenoids (entalabdane diterpene lactones) 

which account for a large proportion of its components and therapeutic activity. Other categories of compounds that have also been 

isolated include flavonoids (flavones), noriridoides, xanthones, polyphenols and trace and macro elements (Okhuarobo, 2014). 

 

IMPACT OF ANDROGRAPHOLIDE IN COVID-19 

The Hydroxychloroquine and azithromycin complex may be effective, but the negative side effects they cause patients are alarmi

ng. Given these serious side effects, the need for equally or more effective alternatives in the form of plantderived drugs is critical

, as they are much safer and have no known side effects. Because we are only interested in finding pure strong plant chemicals wit

hout any analogues or derivatives, we discovered Andrographolide to be appealing due to its amazing qualities. Andrographolide, 

a medicinal compound, is easily isolated and manufactured by extracting it from the plant Andrographis paniculata. When in silic

o computational docking tools were used to examine the molecule, it successfully docked against the inhibitor region of the main 

protease of SARS-CoV-2 virus with docking score of -3.094357 Kcal/mol, the docking score showed great binding when compared 

to synthetic compounds. The chemical has good druggability and tiny biomolecule characteristics (Enmozhi et al., 2002) 

MEDICAL IMPORTANCE OF THE PLANT 

Indian Pharmacopoeia narrates that it is a predominant constituent of at least 26 Ayurvedic formulations. In Traditional Chinese 

Medicine (TCM), Andrographis is considered as the herb possessing an important "cold property" useful to treat the heat of body 

in fevers, and to dispel toxins from the body.  

http://www.ijrti.org/
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Figure 1: Percentage of plant parts used in traditional medicine. (Adopted from Kumar et al., 2021) 

The aerial parts of the plant (leaves and stems) are used to extract the active phytochemicals and thus used for its medicinal 

importance. Very rarely roots are also used. 

 

Table 1: Medicinal uses of Andrographis paniculata (Okhuarobo 2014). 

 

 

 

 

 

 

 

 

 

 

EFFECT OF ANDROGRAPHOLIDE IN CANCER CELLS 

As angiogenesis is triggered in response to chronic inflammation, there is a direct relation between inflammation, carcinogenesis, 

and angiogenesis. Therefore, owing to its excellent anti-inflammatory activity, andrographolide has been evaluated for its anti-

angiogenic potential as well. As an anti-angiogenic prospect, andrographolide could successfully inhibit the tumor specific capillary 

sprouting without damaging the pre-existing vasculature.  

                            
Figure 2: Effect of andrographolide treatment on cancer cells (Adopted from Zhao et al., 2008, Rajagopal et al., 2003. 

 

 

 

 

 

Part Medicinal uses References 

Whole 

Plant 

Snakebite and insect sting treatment, dyspepsia, influenza, dysentery, malaria and 

respiratory infections. 

Jarukamjorn et al., 

(2010) 

Leaf 

Fever, colic pain, loss of appetite, irregular stools and diarrhea, common cold, cough, 

fever, hepatitis, tuberculosis, mouth ulcers, bronchitis gastro-intestinal disorder and 

sores. 

Panossian et al., 

(2002), Poolsup et 

al., (2004) 

Aerial 

part 

Common cold, hypertension, diabetes, cancer, malaria and snakebite, urinary tract 

infection. 

Panossian et al., 

(2002) 

Root Febrifuge, tonic, stomachic and anthelmintic. 

Jarukamjorn et al., 

(2010) 

http://www.ijrti.org/
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INVITRO REGENERATION  

The most of active components are reported in this plant which mainly includes diterpene lactones, flavonoids, and polyphenols 

(Radihika et al., 2010). The most important constituent is andrographolide has been mainly attributed for its therapeutic properties. 

The demand and market potential of Andrographis paniculata has been continuously enhancing with reference to trade and 

estimated consumption. Today’s pharmaceutical industries used wildly available Andrographis paniculata population to meet the 

demand of andrographolide. The commercial exploitation of the wild plant leads to its extinction as well as there are always chances 

of wide variations with respect to the chemical contents, so the quality of product is decline. Now a days, this plant cultivation is 

limited to seed, which lead to poor and slow germination and do not meet the commercial quantities and quality required. 

Micropropagation technique is a tool for efficient in vitro propagation of medicinal plants for commercial exploitation of valuable 

and superior quality plant-derived pharmaceuticals (Kataky et al., 2010). In vitro propagation has proven as a potential technology 

for mass scale production of medicinal plant species (Lui and Li 2001). 

 

 
                                             

Figure 3: Methods of Invitro (adopted from The Key factors influencing the in vitro plant Gold Bio, 2022) 

 

CALLUS CULTURE 

Callus can be defined as an undifferentiated mass of parenchyma cells producing from wounded parts of the plant. Callus induction 

is broadly dependent on the type of explant and the composition of medium.  For callus induction and multiplication, the established 

cultures were transferred to Murashige and Skoog (MS) medium supplemented with various combinations and concentrations of 1-

Naphthaleneacetic acid (NAA) (1.0, 2.0 (mgL-1)) and 2,4-Dichlorophenoxyacetic acid (2, 4 D) (0.5, 1.0, 1.5, 2.0 (mgL-1)). Highest 

callus formation (91.8%) was observed in MS medium supplemented with 2.0 mgL-1 2, 4 D + 1.0 mgL-1 NAA (p ≤ 0.05) (Fonseka 

and Ranaweera 2022). 

 

Table 2: Different hormones and explants used for callus culture 

S.No Explant Hormones Used Reference 

1 Leaf NAA, TDZ, Kinetin, BAP, NAA Jindal et al., 2016 

2 Leaf NAA, Kinetin, BAP, NAA Bhadane and Pranjali 2018 

3 seed 2-4 D, NAA Fonseka and Ranaweera 2022 

4 Leaf IAA, NAA Vidyalakshmi and Ananthi, 2022 

5 Leaf and Internode 2-4-D Martin, 2022 

 

SHOOT INDUCTION 

The nodal and inter-nodal part was cultured on MS medium supplemented with various concentrations of BAP (0.5, 1, 1.5, 2, 3 

mg/L). The induced shoots could grow for 30 days. Internodal and nodal part of the plant transfer in to shoot induction media (BAP 

(1-3 mg/L). Among all growth hormones treatment BAP 1.5mg/L showed highest shoot induction (4-5 shoots per plant). Well 

grown shoots were subcultured on the media IAA (1-3 mg/L) and NAA (1-3 mg/L) for root initiation (Deshmukh et al., 2022). 
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S.No Explant Hormones Used Reference 

1 cotyledonary node BAP and Zeatin Zaheer, Giri 2015 

2 
cotyleuonary and epicotyledonary 

node 
BAP, IAA Ram and Maheshwari 2022 

3 embryonic explants BAP, TDZ Paritala Kayat and Mohammed 2022 

4 nodal BAP, Kn, 2ip Jindal et al., 2015.  

5 nodal explants 
BAP, Kn, 2ip, 

TDZ 
Purkayastha et al., 2008 

 

ISOLATION OF ANDROGRAPHOLIDE 

Five different methods, including the method of (Rajani et al.,2000) with some modifications were employed for the isolation of 

andrographolide. All isolations were done in triplicates. After isolation, this will quantify by HPLC. Other instruments also can 

quantify the sample, but HPLC will give more accuracy quantification. 

Method 1  

50 g of Andrographis paniculata powder was initially extracted in cold with 200 mL of toluene for 24 h. The solution was filtered 

under vacuum. The marc was dried at room temperature to remove toluene. It was extracted by refluxing in MeOH three times. 

Refluxing was done for 1 h each time employing 200 mL of MeOH. The extracts were pooled, stirred with 1 g activated animal 

charcoal and filtered through Whatman No. 1 filter paper. MeOH was evaporated at 70º C on a water bath. The resulting solid 

crystalline mass was washed with 10-15 mL of cold MeOH and filtered. The crude crystals were again washed with 2 x 10 mL cold 

MeOH which yielded white crystals.  

Method 2  

50 g of Andrographis paniculata powder was initially defatted and decolorized with toluene as described in method l. The marc 

was refluxed thrice for 1 h each time with 200 mL of a mixture of DCM: MeOH (1: 1) and filtered. The extracts were pooled, 

treated with 1 g activated animal charcoal and filtered through Whatman No. 1 filter paper. The filtrate was evaporated at 70º C on 

a water bath which yielded a solid crystalline mass. Pure white crystals were obtained after washing the crystalline mass with 2 x 

10 mL of cold MeOH.   

Method 3  

50 g of Andrographis paniculata powder was first extracted with toluene as above and the dried marc was refluxed thrice for 1 h 

each time with 200 mL EtOAc and filtered. Activated animal charcoal was added to the combined extracts, stirred for 5 minutes, 

and filtered through Whatman No. 1 filter paper. The residue, on evaporation of EtOAc, was washed with 2 x 10 mL cold MeOH 

to get crystals.   

Method 4  

50 g of Andrographis paniculata powder was macerated in 200 mL MeOH for 16 h and then refluxed for 1 h. The extract was 

filtered.  The extract was treated with activated animal charcoal and filtered through Whatman No. 1 filter paper. MeOH was 

evaporated at 70º C on a water bath. The resulting solid crystalline mass was washed with 2 x 10 mL of cold MeOH and filtered to 

get white crystals. 

Method 5  

The method as reported by Rajani et al5 was followed with some modification. 50 g Andrographis paniculata powder was macerated 

in 200 mL mixture of DCM: MeOH (1:1) for 24 h and then refluxed for 1 h and filtered. The marc was further refluxed twice with 

200 mL of the same solvent for l h each time. Instead of evaporating the extract and washing the green gummy residue with toluene 

several times as reported in the method, we treated the extract with activated animal charcoal and filtered. Complete evaporation of 

the solvents yielded crude crystals. These crystals were washed with 2 x 10 mL of cold MeOH and filtered. White needles of 

separated out. 
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Quantification of Andrographolide: 

S.No Plant Bioactive Compound Techniques Reference 

1 
Andrographis 

Paniculata 

andrographolide, 

didehydroandrographolide,  

neoandrographiside 

Reversed-phase liquid 

chromatography 

Villedieu et 

al., 2019 

2 
Andrographis 

Paniculata 
andrographolide 

simple reversed phase 

HPLC method 
Sajeeb 2015 

3 
Andrographis 

Paniculata 
andrographolide HPLC Syukri 2016 

4 
Andrographis 

Paniculata 
andrographolide NMR spectroscopy 

Sagineedu et 

al., 2022 

5 
Andrographis 

Paniculata 
andrographolide HPLC 

Elya et al., 

2022 

 

Discussion: 

In this, we overall discussed about invitro method and the quantification of andrographolide compound. This plant well grows in 

hot condition. In cold climate, its very difficult to survive. The plant is categorised as Low Risk or of Least Concern by the IUCN. 

During this covid time, people are used this plant a lot. This plant not only helps in covid time. It has been used for centuries in 

Asia, America, and Africa to cure a variety of disorders including cancer, diabetes, high blood pressure, ulcers, leprosy, bronchitis, 

skin infections, flatulence, colic, influenza, dysentery, dyspepsia, and malaria. Many pharmacological industries are using this plant 

for medicinal properties. In the future, it may be categorized as red list. If we start invitro and other process, we will save this plant 

beyond itself. This plant may consume as a tablet form just like paracetamol. This plant has also same effects only and the most 

important thing is no side effects. 

Conclusion: 

The demand of andrographolide is greatly increased in the recent years due to its enormous medicinal potential. Available data on 

andrographolide also clearly expresses a broad spectrum of pharmacological properties of this plant. The available research on 

andrographolide also shows that it has a wide range of pharmacological activities. The andrographolide can reasonably be classified 

as a modern catholicon due to its wide pharmacological actions. However, clinical trial validation of the discovered pharmacological 

actions of andrographolide is required. Several clinical studies were completed successfully without any harmful effects or fatalities, 

but most of them mainly investigated upper respiratory tract infections for a variety of illnesses. Verification of the efficacy of other 

biological activities of andrographolide including antidiabetic, anticancer, anti-inflammatory, and hepatoprotective activities, on 

human study subjects would bring a lot of benefits for the largest population of the globe. We assume that the andrographolide 

could be useful as highly applied therapeutic agents for a variety of disorders soon to cure human diseases as well as some animal 

diseases. To fulfill this dream, the researchers might focus on multiplication of this plant to meet commercial demand besides the 

pharmacology study. Tissue culture techniques might be a good alternative to make andrographolide available for research (i.e., 

pharmacological study and phytochemical study to find new bioactive compounds) as well as conservation of this plant. 
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Abbereviations: 

HPLC: High Performance Liquid Chromatography  

TCM: Traditionally Chinese Medicines 

HIV: Human Immunodeficiency Virus 

NAA: 1-Naphthalene Acetic Acid 

2-4 D: 2,4-Dichlorophenoxyacetic acid 

MS: Murashige and Skoog medium 
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BAP: Benzyl Amino Purine 

IAA:  Indole acetic acid 

MeOH: Methanol  

DCM: Dichloromethane 

EtoAc: Ethyl acetate 

NMR: Nuclear Magnetic Resonance 

IUCN: International Union for Conservation of Nature 
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