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Abstract:  On searching any text the huge amounts of unstructured text data generated on the internet. 
Text mining is the process of extracting useful information or knowledge from a  large amount of raw 
material. This extracted text has high commercial value. On the formation of chyawanprash, more than 
50 medicinal plants are used which play a vital role in drug discovery. In this context, an increasing 
trend of using plant-derived phytochemical or chemotherapeutic agents is observed in modern drug 
discovery process. The present article aims to text mining of anti-inflammatory plants used in 
chyawanprash by using a web-based system like PubTator, Carrot2, and other online sources. There are 
eight anti-inflammatory plants as Aegle marmelos, Aqualaria agallocha, Boerhaavia diffusa, Malaxis 
acuminata, Oroxylum indicum, Phyllanthus emblica, Sesamum indicum and Uraria picta were identified 
from 50 medicinal plants of chyawanprash by collecting PubMed abstracts and other databases. 
Phytochemicals of these anti-inflammatory plants can be used in further drug discovery against chronic 
diseases. 
 
Keywords: Anti-Inflammatory, Chyawanprash, Pub Tator, Text-Mining. 

 
Introduction: Inflammation is the very first response of immune system cell against kind of foreign 
pathogens. There are five signs of inflammation are swelling, redness, heat, pain, and loss of function. 
Inflammation is mainly two type’s acute or chronic inflammation. A large number of natural products 
are used as a source for novel drug discovery. Many natural products which have a significant role in 
drug discovery are mentioned in drug discovery process. But discovering of a valid plant from a large 
number of plants is a laborious and time-consuming process. This is because the rich plant diversity is 
not investigated as new drug discovery. Text mining is a process to extract interesting and significant 
role o explore knowledge from textual data sources[1].Text mining process is used in order to manual 
curation to keep up with the rapid growth of the biomedical literature [2]. Text mining process takes 
more advantage in the field of biomedical text and natural language processing for research and 
development [3]. Pub Tator is a web-based application that provides computer assistance to validates 
information to efficiently curate PubMed abstracts [4]. 
 
Pub Tator has six search option PubMed: PubMed search all identical results, Gene: All articles have 
specific gene product, Chemical: All articles relevant to a specific gene products, Disease: all articles 
relevant to a specific disease or syndrome, Semantic search: To generate more relevant results from 
Carrot2 which is open source of Clustering engine.PMID List: articles in the PubMed Identifier (PMID) 
upload order [5]. The present study aims to identify anti-inflammatory properties of plants from present 
chyawanprash plants by using text mining technique. 
 
Materials and Methods: Text mining constitute a set of computerized techniques that allow the 
automatic processing of digital information. Using this technical information is processed in a 
systematic format, and new knowledge is also generated. This technical information is processed into a 
systematic format, and new knowledge is also generated. This technique has been used for years in the 
field of new biology. Text mining is a most simple form; it is used by anyone who employs tools such as 
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PubMed on a literature database. 
 
Text mining strategy of the present study is represented by a graphical figure 1.There are three different 
components have been used in this study to identify anti-inflammatory plants from plants used in the 
preparation of chyawanprash.(1.) literature search from PubMed, (2.) database search and (3.) manual 
review. The literature search (1) was done using Pub Tator and Carrot2 for search abstract in PubMed. 
Database search was done by searching HerbalNet Digital Repository database and manual review of the 
literature was performed on the full-text publication directly or indirectly through online links. 
 

 
Figure 1: Text Mining Strategy to Explore Anti-Inflammatory Plants Present in Chyawanprash 

 
Text mining is concerned with searching the information of interest. On the other hand, free full-text 
access remains impossible for a large portion of scientific journals. Electronic accesses to text noticeably 
impact all phases of text mining. In this study Pub Tator, a web-based system is primarily used to access 
the available information in Pub Med articles. The level of the searching database was done in the 
HerbalNet Digital Respiratory database, this database contains information on medicinal plants used in 
Ayurveda. Manual review of available literature was done to search anti-inflammatory plants present in 
chyawanprash [6].  
 
Next stage of text mining involves information retrieval from the selected documents where the 
computer scans the text from the various entities like objects, concepts, and symbols from every 
sentence. The step of named entity recognition implicates dictionaries of synonyms and 
homonyms.Named entity recognition is used to design of controlled terminologies and ontologies for 
the annotation of texts and experimental data.The final stage is interconnected with information 
extraction. 
 
Result and Discussion: In present study 8 anti-inflammatory plants were obtained from 50 medicinal 
plants used in Chyawanprash through the text mining process from PubTator and Carrot2 applications.3 
plants from PubTator and 3 plants from carrot2 and other 2 plants selected from the manual reviews of 
the scientific literature. The anti-inflammatory properties of all plants and other medicinal properties 
were summarized in table 1.other basic properties of the plants are discussed as Aegle marmelos: 
Common name: Bilva Distribution-Aegle marmelos found up to an altitude 1200 meter, in  Kumaun 
region, Family – Rutaceae Part(s) used: Root/st. bark; Properties: Nutritive, stringent and anti-dysenteric 
agent, anti-inflammatory and antiulcer[6]. Aqualaria agallocha Common name: Agaru, Agarkashta 
Distribution- it is found of 1500 m.Family-Malvaceae, Part(s) used: Ht.Wood; Properties: Aromatic, 
nervine tonic, antihistaminic, stimulant, Anti-inflammatory.Boerhaavia diffusa Common name: 
Punarnava, Raktapunarnava Distribution- It found India and another country throughout up to 2,000-
meter altitudes in the Himalayan region.family-Nyctaginaceae, Part(s) used: Whole plant; Properties: 
Cardiac tonic, hematinic, and diuretic, hepatoprotective; anti-inflammatory[7]. Oroxylum indicum 
common name: Syonaka Distribution- This plant found in the primary and secondary forest up to an 



Life Sciences International Research Journal Volume 5 Issue  1                                 ISSN 2347-8691 

 

 
Journal Published by IMRF Journals | Jan - June 2018 Edition                                                   |    40  
 

altitude 800m. Family – Bignoniaceae used: Root/ st. bark; Properties: Astringent, stomachic, anti-
inflammatory, anti-amoebic agent, and diuretics.Phyllanthus emblica Common name –Amalaki 
Distribution-It occurs up to an altitude of 1600 meter Family- Phyllanthaceae Part(s) used: Fruits; 
Properties: Rejuvenative, general, nervine and a rich source of vitamin C, antioxidant, antibacterial, anti-
inflammatory, and anti-ulcer. Sesamum indicum Common name: Taila Distribution-It found up to an 
altitude of 2000m.Family- Pedaliaceae Part(s) used: fruit, Properties: Antioxidant; asthma, inflammatory 
conditions, ulcers, urinary diseases, migraine, and Vertigo.Uraria picta Common name: Prsniparni 
Family-Fabaceae Distribution: it occurs throughout India Part(s) used: Whole plant; Properties: Tonic, 
rheumatic conditions; Anti-inflammatory and intermittent fevers.  The findings of this study clearly 
showed that all selected plants of the study have anti-inflammatory property as well as other 
pharmacological properties too.   
 

 
Fig 2:  Screenshot of Text Mining from Carrot2 Software 

 

Fig. 3:  Screenshot of Text Mining from PubTator2 Software 
 

Table 1: List of Anti-Inflammatory Plants Present in Chyawanprash 

S. 
No 

Plant Sources Phytochemical Pub Med Id 

1. 
Aegle 

marmelos 
Root/st. bark 

limonene, β-phellandrene, p-
cymene, acetoin, p-cymene, α-
Cubebene, trans-p-mentha-2,8-
dienol, citronellal, β-cubebene, β-
caryophyllene, hexadecane, 
pulegone, α-Humulene, verbenone, 
carvone, carvel acetate, dihydro-β-
Ionone, β-Ionone, caryophyllene 
oxide, humulene oxide and 
hexadecanoic acid 

PMID: 23089553 
 

PMCID: PMC4027346 

2. 
Aqualaria 
agallocha 

 

Ht. 
Wood 

agarospirol, jinkoh-eremol, 10-epi-γ-
Eudesmo, hinesol and12-O-
tetradecanoyl phorbol-13 acetate 
(TPA), Caffeic acid (3,4-
hydroxycinnamic acid, 

PMID: 23566359 
PMID: 24894548 
PMID: 22020275 
PMID: 24583856 
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3. 
Boerhaavia 

diffusa 

 
Whole plant 

boeravinone B 
phosphatidylcholine 

PMID:25864706 

4 
Malaxis 

acuminata 
Pseudobulbs 

Piperitone, Citronellal 
Eugenol, Limonene 
1,8-cineole,p-cymene 
O –Methylbatatasin 
Cetyl alcohol 
 

PMID: 28743100 

5. 
Oroxylum 

indicum 

 

Root/ st. 
bark; 

Chrysin 
 

PMID: 16213726 
 

6. 
Phyllanthus 

emblica 
 

Fruits 

quercetin, gallic acid, corilagin and 
ellagic acid 
 
Triacontanol, Triacontanoic acid, β-
Amyrin ketone, Betulonic acid, 
Daucosterol, Lupeol acetate, β-
Amyrin-3-palmitate, Gallic acid, 
Betulinic acid, Ursolic acid, 
Oleanolic acid, Quercetin, and Rutin 

PMID: 23978895 
 
 
 
 

PMID: 26415402 

7. 
Sesamum 

indicum 

 
Fruits Steroid PMID:26161326 

8. 
Uraria picta 

 
Whole plant 

5,7-dihydroxy-2'-methoxy-3',4'-
methylenedioxyisoflavanone , 
4',5-dihydroxy-2',3'-dimethoxy-7-(5- 
hydroxyoxychromen-7yl)-
isoflavanone ,isoflavanones, 
triterpenes and steroids 

PMID: 17540419 

 
Thus, the study provides a clue for the plants that could be used for developments of new drugs to 
prevent all anti-inflammatory problems. The phytochemicals of these anti-inflammatory plants can be 
used in further drug discovery against chronic diseases. 
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