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1. INTRODUCTION 

India is a diverse five and dime flea market of 

medicinal and aromatic plants and we have well 

accomplished local healthcare tradition still prevalent 

in indigenous healthcare system
1,2

.  In developed 

countries, the use of traditional medicines is customary 

in treating diseases
3
. The isolation of active principles 

of the medicinal plant is necessary for the benefits of 

human being. It is interesting to know that more than 

500 medicinal plants have been reported to exhibit 

medicinal properties in India and many other countries 

; Dillenia indica f. elongata (Miq.) Miq.is one of them. 

It is most edible species among them
4
. Dillenia indica 

f. elongata (Miq.) Miq.belong to family Dilleniaceae. 

The genus Dillenia has 60 species, some of them are 

D. pentagyna, D. suffruticosa, D.papuana, D.excelsa, 

D.serrata, D. ovata, D. 

Phllipinensis, D.pentagyna (Roxb) from which 

Dillenia indica f. elongata (Miq.) Miq. and D. 

Suffruticosa has been reported to be used to treat 

cancerous growth
5
. However, there are only two plants 

Dillenia indica f. elongata (Miq.) Miq. and Dillenia 

pentagyna Roxb. (D. pentagyna) which are found in 

India
6
. Dillenia indica f. elongata (Miq.) Miq. 

(Dilleniaceae) exhibits plethora of medicinal 

properties. The fruit of Dillenia indica f. elongata 

(Miq.) Miq.is used in treating laxative problems, 

abdominal pain
7
. And for enhancing the flavour of 

Assamese cuisine
8
, bark and leaves possess astringent 

properties 
7
, the alcoholic extract of leaves of Dillenia 

indica f. elongata (Miq.) Miq. had been reported to 

impart CNS depressant activities
7,9

, seeds have been 

reported to possess antimicrobial activity
10 

and fruits 

of Dillenia indica f. elongata (Miq.) Miq. have been 

found to be rich in showing anti-oxidant activity
11

.  
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ABSTRACT 

Dillenia indica f. elongata (Miq.) Miq. (Dilleniaceae) commonly known as Elephant apple. The vernacular names include 

Chalta, Chulta, Karambel, Bhavya and Ramphal.It is found in Bangladesh, Nepal, China, Indonesia and Assam, West 

Bengal, Orissa, Bihar, Myanmar regions of India. Dillenia indica f. elongata (Miq.) Miq.has been prevalently used in Indian 

traditional and ayurvedic medicine for curing plethora of ailments such as digestive, respiratory and central nervous 

systems. The information was put together, with the help of literature surveyed. Traditionally different parts of Dillenia 

indica f. elongata (Miq.) Miq. have been used for the relief of indigestion, asthma, influenza, dysentery, jaundice, promeho, 

weakness and rheumatic pain. Moreover, the extractives showed significant cytotoxic, CNS depressant and free radical 

scavenging activity. Wood obtained from the bark of the plant has been used for preparing rafters, tool-handles, cupboard 

and house pots. It is interesting to know that bark of Dillenia indica f. elongata (Miq.) Miq.is used for production of 

charcoal. Microspheres of metformin hydrochloride and novel mucoadhesive buccal tablets of oxytocin were also prepared 

from Dillenia indica f. elongata (Miq.) Miq.  In vitro propagation is practised whereas micropropagation is considered at the 

time, when large scale plant multiplication is required. Phytochemical studies revealed substantial presence of polyphenols, 

tannins, alkaloids and flavanoids which are responsible for the various pharmacological activities. Major chemical 

constituents present in the plant are betulin (pentacyclic triterpenoid) and betulinic acid that show wide spectrum of 

pharmacological activities which include anti-HIV, anti-inflammatory, anti-cancer, anti-malarial etc. Furthermore, Dillenia 

indica f. elongata (Miq.) Miq. is found to possess analgesic, anti-diabetic, anti- microbial,anti-bacterial,anti-diabetic,anti-

oxidant,anti-proliferation,anti-diarrhoeal, antiimplantation, cytotoxic, wound healing and hair waving activity. 

Keyword(s)- Dillenia indica f. elongata (Miq.) Miq. ; Phytochemical profile; Traditional uses; Pharmacological properties. 
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The present review consolidates the fragmented data of 

the plant which will enlighten the significance of 

Dillenia indica f. elongata (Miq.) Miq. and will 

provide a new oversight for researchers in future.  

1.1Taxonomy and Morphology 

Dillenia indica f. elongata (Miq.) Miq.is an evergreen 

large shrub or small to medium-sized tree growing to 

30m tall
12

. Bark is reddish brown in colour, younger 

branchlets are brown pubescent, glabrescent and 

contains leaf scars
12

. Microscopically, the stem bark is 

distinguished by lignified stone cells in the cortex, 

mucilaginous and tanniniferous cells in the phloem and 

medullary rays on the contrary, non lignified phloem 

fires and acicular crystals of calcium oxalate in the 

cortical and phloem parenchyma cells
13

.  

The leaves are 15-36cm long, with a conspicuously 

corrugated surface along with reticulate and unicostate 

veins
14

. Veins are close, running into serratures, do not 

fork at the margins, upper surface and nerves beneath 

are more or less pubescent. Petiole is narrowly 

winged,2.5-5 cm long, channeled, sheath in, leaf blade 

oblong or obovate, oblong,15–40 × 7–14 cm whereas 

secondary veins (20–) 30–40(–70)cm on either side, 

parallel, margin serrate, apex is acute
15

 .  

Flowering occurs in May-June
 
with large, 15-20cm 

diameter flowers, 5 white petals and numerous yellow 

stamens
15-16

. 

 Fruits are aggregate and globose, 10–15 cm in 

diameter, indehiscent, persistent, pedicellate, bracteate.  

When ripe, the fruits are greenish yellow in colour, 

slightly succulent and have a pungent smell. Its 

characteristic round fruits are large, greenish yellow, 

have many seeds and are edible. Fruiting occurs in 

July-August and ripens in November December
17-20

. 

Fruit also contains 1-8 seeds, borne on marginal 

placenta. Fruits are rich in nutrients and could be 

processed to commercial products such as beverages 

and squash
16

. 

The seeds are compressed endospermic and develop 

from anatropous ovules, possess hairy margins and are 

embedded in a glutinous pulp. The endosperm is 

composed of rectangular cells containing oil globules 

and other food reserves
14

.  

The average specific gravity values of stem-bark and 

branches are 0.733 and 0.674 respectively. 

Determination of leaves (dry matter basis) gave dry 

matter,48.80;crude protein 13.37;NDF,29.06; 

ADF,47.06; hemicellulose,6.03; cellulose, 20.02; 

permagnate lignin, 10.06; toal ash,17.09; and 

silica,7.06%
21,22

. 

    

 

    

Figure 1: Various parts of Dillenia indica f. elongata (Miq.) Miq 
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1.2 Scientific Classification 

In accordance to botanical scheme of Engler, the plant 

is classified as follows
23 

Kingdom:Plantae 

Division:Phanerogamae  

Subdivision: Angiosperm 

Class: Dicotyledonae 

Subclass:Polypetalae 

Order:      Dilleniales  

Family:    Dilleniaceae 

Genus:     Dillenia 

Species:    Indica f. elongata (Miq.) Miq. 

1.3 Distribution and Propagation  

Habit and Habitat: Dillenia indica f. elongata (Miq.) 

Miq.  is a common evergreen tree that grows widely in 

tropical forests in western peninsula and evergreen 

forests of the sub-Himalayan tracts from Uttrakhand to 

eastwards Assam and southwards to central and 

southern India 
24

. Indigenous to Indonesia, it is also 

found in Bangladesh, Nepal, China, Sri Lanka and 

Vietnam 
25-26

. 

Propagation: Compared to traditional propagation in 

vitro propagation has numerous conceivable benefits 

over the traditional propagation. For large scale in 

vitro plant production, the integral attributes being 

quality, cost effectiveness, maintenance of genetic 

fidelity, and long term storage. Furthermore, micro 

propagation may be utilized, in supreme research in 

production of virus-free planting material
27

. 

Micro propagation has also become a trustworthy 

approach for large scale intense plant multiplication, 

which is based on plant cell, tissue and organ culture 

on well-marked tissue culture media under aseptic 

conditions
28-29

.  

2. VERNACULAR NAMES  

Dillenia indica f. elongata (Miq.) Miq.is known by 

various vernacular names in distinct geographical 

regions 
30-32

(See table 1). 

3. TRADITIONAL USES 

The leaf, bark and fruit of this plant are used as 

traditional medicine and are well known for their 

significant characters. The juice of Dillenia indica f. 

elongata (Miq.)Miq.leaves; bark and fruits are mixed 

and given orally (5-15ml, two to five times daily) in 

the treatment of cancer and diarrhea
33,34

. When mixed 

with sugar and water, it is used as a cooling beverage 

in fever and cough remedies along with leukemic and 

cardio tonic effect
14,35

. The leaves and bark are used as 

laxative, tonic and astringents
9,36,37

. Bruised bark is 

applied as a cataplasm for patients with arthritis
14

The 

alcoholic extract of leaves is reported to have CNS 

depressant activity and also exhibits antioxidant 

activity due to presence of phenolics constituents and 

used in curing abdominal pain 
4,7,8

. Green leaves, wood 

and timber have economic importance as well
38

. The 

methanolic leaves extract of plant shows antidiabetic 

activity 
39-41

.  Native communities in Mizoram have 

used the fruit of the plant as a remedy for jaundice
42

. 

Table 1: Vernacular names of Dillenia indica f. 

elongata (Miq.) Miq. 

 

4. AYURVEDIC USES AND 

PHARMACEUTICAL FORMULATIONS 

Medicinal practices in the form of Ayurvedic, Unani, 

homeopathy and folk medicinal system co-exist side 

by side in India and many other countries also.  

Moreover, among the various systems, folk medicinal 

system is possibly the least complicated and practiced 

the most. Dillenia indica f. elongata (Miq.) Miq. also 

exhibits ayurvedic uses. It is used in treatment of 

gastrointestinal disorders including diarrhea, 

indigestion, colic, acidity, 

constipation,bloating,anorexia, stomachache and  

Respiratory tract disorders including asthma, 

bronchitis, pneumonia, cold, influenza, mucus, 

tonsillitis and sore throat
43

.  

The various parts of Dillenia indica f. elongata (Miq.) 

Miq. used in curing ailments are as following: 

Leaf: 

Hydrocele and contraceptive: A handful of root is tied 

around the waist for hydrocele. 

 For contraceptive uses, 1 young leaf of the plant is 

mixed with 1 handful of rice and soaked in water 

overnight. In the morning, rice and leaf is macerated 

and pithas (flattened and steamed food item) are made 

of the mixture and they are taken on empty stomach. 

Dysentery, promeho: One cup of juice obtained from 

squeezed young leaves is taken twice daily for 7 days 
44,45

. 

Vernacular names Region/language/system 

of medicine 

Elephant apple English 

Chalita Assam 

Chaalta, Chulta Bengal  

Karambel, Karmal Gujarat 

Chaalta, Chulta Hindi  

Betta kanigala, 

Bettakanagale 

Kannada 

Kadukanagala Konkani 

Chalita, Punna Mal 

Karambel, Karmal Marathi 

Uvu, Rai, Oao Orissa 

Oovamaram, Uva Tamil 

Peddakalinga, Uva Telugu 

Bhavya Sanskrit 

Ramphal Nepal 
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Juice of leaves and decoction are used in curing fever, 

cough, constipation, chest pain and for women having 

breast cancer
46

.It is also used in defeating malaria or 

malaria like symptoms
47

. 

Seed: To enhance digestion: 1 teaspoonful of dried and 

powdered seed is taken to ensure better digestion
48

. 

Fruit: The fruit of Dillenia indica f. elongata (Miq.) 

Miq is beneficial for assessing better appetite, to tackle 

weakness and rheumatic pain and used for garnish in 

indigenous ayurvedic medicine for nervousness
29,49

. In 

addition to this, it is also used as a cosmetic for 

preventing dandruff
50

. 

Bark: Paste is applied on skin for dealing with 

dermatological problems. On the other hand bark is 

also used for production of charcoal
40

. 

Controlled release microspheres of metformin 

hydrochloride (MetH) were developed from 

biodegradableand biocompatible material i.e. from 

natural sources.Metformin hydrochloride is used in the 

treatment of noninsulin dependent diabetes mellitus. 

The microspheres were prepared by the emulsion 

solvent diffusion technique. Moreover, the prepared 

microspheres showed mucoadhesive properties
51

, 

swelling properties in intestinal pH
52 

and controlled 

release of metformin hydrochloride .The controlled 

release behavior and colonic delivery of drugs may be 

attributed to pectous polysaccharides in the extract of 

Dillenia indica f. elongata (Miq.) Miq.It is used as 

taste masking agents for bitter drugs, helps to improve 

pediatric formulations and in encapsulating drugs 

which are sensitive to gastric pH
53-56

. 

Novel mucoadhesive buccal tablets (NMBT) of 

oxytocin were prepared as core in cup fashion so, that 

the drug is released unidirectionally towards the buccal 

mucosa. Adhesive cups were prepared with mucilage 

isolated from edible Dillenia indica f. elongata (Miq.) 

Miq. Oxytocin is used for the induction and 

augmentation of labor, mid trimester abortion, and the 

cessation or prevention of postpartum hemorrhage
57

. 

5. PHYTOCHEMICAL PROFILE 

Plant is found to possess substantial amount of 

polyphenols, tannins, alkaloids, flavonoids that are 

responsible for treating wide spectrum of diseases 
7. 

Below mentioned are the various chemical constituents 

that are present in different parts of Dillenia indica f. 

elongata (Miq.) Miq.: 

The stem bark on excessive extraction with petroleum 

ether, chloroform and methanol yielded 10% tannin, 

sitosterol, dillenetin, betunaldehyde, betulinic acid, 

lupeol and stigmasterol
25,26

. Preet Amol Singh et al. 

2016, confirmed quantitative presence of betulin 

(2.510% w/w) in Dillenia indica f. elongata (Miq.) 

Miq. using HPLC 
7
. Flavanoids like kaempferol, 

rhamnetin, dihydro-isorhamnetin, myricetin, 

naringenin, quercetin derivatives are also found in 

Dillenia indica f. elongata (Miq.)Miq
58,59,60

. 

Fruit of Dillenia indica f. elongata (Miq.) Miq.  

contains 34 % phenolics, polysaccharide like an 

arabinogalactan. Fixed oil, colouring matter, sterols, 

glycosides, saponins, proteins, free amino acids, 

sugars, free acids, anthraquinone and tannins are also 

present. The fruits yielded 2 per cent of 

arabinogalactan. It contained galactose, arabinose, in a 

molar ratio of 3:2. The main chain of proposed 

structure consists of β (1→4) linked D-

galactopyranose units to which the non reducing L-

arabinose units were attached at 3-position. Physico-

chemical parameters of the fruit include total ash 

4.453%, acid soluble ash 4.150%, tannins 1.2% and 

reducing sugars 3.44%
11,61

. 

Apart from this, it has been observed that leaves of 

twelve species of Dilleniaceae family when extracted 

successively with petroleum ether and chloroform 

ascertain the presence of   n-hentriacontanol, β-

sitosterol, betulin and betulinic acid
62,63,64

. In addition 

to this, free vitamin C (20.0mg/100g) was found to be 

present. Carotene was also found in traces
65

. 

Phytochemical studies has been performed on acid 

hydrolyzed extracts of dried leaves which  showed 

presence of kaempferol, while fresh leaves contain 

dihydrokaempferide and 7-glucosides of naringenin 

which get oxidized to ten corresponding flavonols
63

. 

The nutritive value of the vegetable was attributed to 

the presence of moisture (82.3g),protein 

(0.8N×6.25g),fat(0.2g),minerals(0.8g),fibre(2.5g),carb

ohydrate(13.4g),phosphorous(26mg),iron(nil),energy 

(59 Kcal) ,calcium (16mg)
66

. 

Dealing with phytochemical properties alkaloids, 

glycosides, steroids, flavanoids, saponins, reducing 

sugars and tannins are present in Dillenia indica f. 

elongata (Miq.) Miq.
67

. 
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S.No Name of Phytoconstituent Structure of phytoconstituent 

1. Betulinic acid 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Dillenetin 

        

3. Sitosterol 

         

4. Lupeol 
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6. PHARMACOLOGICAL STUDIES 

6.1 Anti-inflammatory and analgesic activity 

Inflammation is a complex physiological process 

associated with pain as a secondary process and its 

hallmarks include swelling, redness, pain and fever
68

. 

According to the latest research done by Preet Amol 

Singh et al. 2016, stem bark extract of Dillenia indica 

f. elongata (Miq.) Miq. at dose of 100 and 300 mg/kg 

possessed good central as well as peripheral analgesic 

activity. The extracts further showed significant 

(P<0.01) anti-inflammatory activity in formalin and 

carrageen an induced inflammation models
7
. Due to 

presence of flavanoids like kaempferol, rhamnetin, 

dihydro-isorhamnetin, myricetin, naringenin and 

quercetin derivatives, Dillenia indica f. elongata 

(Miq.) Miq. favored anti-inflammatory and analgesic 

activity
68-73

. 

6.2 Anti-diabetic activity 

Diabetes mellitus is a metabolic disorder causing from 

a defect in insulin secretion, insulin action or both. It 

is found that worldwide total number of people with 

diabetes is projected to increase from 171 million in 

2000 to 366 million in 2030
74

. According to Sunil 

Kumar et al.2013, β sitosterol, stigmasterol and 

stigmasteryl palmitate exhibited significant 

antidiabetic activity in streptozotocin-nicotinamide 

induced diabetic dose of 10mg/kg. The levels of 

glucose were found to be decreased upon treating with 

the extract due to which glycemic control was 

achieved
75-78

.Dillenia indica f. elongata (Miq.) Miq. 

possessed good antidiabetic property as well as 

improved body weight, liver profile, renal profile and 

total lipid levels
40

. 

6.3 Antimicrobial and Antibacterial activity 

According to   Haque et al.2008, the dried plant 

extracts were dissolved in 10% DMSO (Dimethyl 

Sulphoxide) and sterilised by filteration. Standard 

solutions of Amoxicillin, Kanamcyin (antibacterial 

agents) and Ketoconozole (antifungal) were prepared. 

Agar diffusion method was used to perform 

antimicrobial tests
79,80

. 100µl of suspension possessing 

108 CFU/ml of bacteria, 106 CFU/ml of yeast and 104 

spore/ml spread on nutrient agar (NA), subourand 

dextrose agar (SDA) was used for amendments by 

Olurinola
81,82

. The temperature conditions were set at 

25˚C for 48h. Moreover, the extract that exhibited 

antimicrobial activity was tested to determine 

Minimum Inhibitory concentration
83

. 

Acetone and alcoholic extracts of seeds of Dillenia 

indica f. elongata (Miq.) Miq. had shown good 

antimicrobial activity while chloroform extract was 

found to have mild activity. The methanolic extract 

along with some organic soluble fractions of the bark 

of Dillenia indica f. elongata (Miq.) Miq.were tested 

against four gram-positive, Seven gram-negative 

bacteria and against three pathogenic fungi. n-Hexane 

and dichloromethane fractions showed remarkable 

activities against all the tested bacteria however, n-

hexane fraction showed highest activity against 

Shigella dysenteriae 
60,67,84

. Adding on, the 

antibacterial and antifungal activity of the crude 

extracts as well as for the isolated pure compounds has 

been checked using fifteen bacterial strains, which 

included seven gram-positive and eight gram-negative 

organisms, and nine fungi. Studies on the antifungal 

activities revealed that ethyl acetate extract of Dillenia 

indica f. elongata (Miq.) Miq. and Grisofulvin have 

exhibited promising zone of inhibition against the 

fungi except Candida albicansand Candida krusei
85,86

. 

6.4 Anticancer activity 

Cancer, one of the most vulnerable diseases is a 

leading cause of death in the developed countries and 

the second leading cause of death in the developing 

countries 
87, 88, 89

. 

Betulinic acid exhibited an inhibitory activity on the 

growth of K562 tumor cell line with IC50 value of 

6.25 μg/ml and also induced 35% apoptosis at 25 

μg/ml. Betulinic acid results in cancer cell death by 

induction of apoptosis involving caspases. Moreover it 

was found that betulinic acid was well tolerated in 

mice up to 500 mg/kg with no toxic effects 
90-93

.The 

fruits of Dillenia indica f. elongata (Miq.) Miq. using 

different human cancer cell lines U937, HL60 and 

K562 have been taken to determine anticancer activity 

which was performed by Vedasiromoni et al, 2010 
88

. 

6.5 Cytotoxic activity 

DMSO (Dimethyl Sulphoxide) solutions of the plant 

Dillenia indica f. elongata (Miq.) Miq. extractives 

were layered on Artemia salina for a day in vivo assay. 

In DMSO (Dimethyl Sulphoxide) 4mg of each of the 

extracts were dissolved. Solutions of different 

concentrations were taken, from which lethal 

concentration LC50 was concluded
94

. The crude 

methanolic extract and dichloromethane soluble 

fractions were found to be highly toxic to brine shrimp 

nauplii, with LC of 8.92 µg/ml and 2.38 µg/ml, 

respectively. The crude methanol extract and its n-

hexane, Carbon tetrachloride and chloroform soluble 

fractions were screened against 13 test bacteria and 

remarkable cytotoxic activity was exhibited by 

Dillenia indica f. elongata (Miq.) Miq.
58

. 

6.6 Antioxidant activity 

The free radical scavenging capacity of the extracts 

was accomplished using DPPH i.e. 1-diphenyl-2-

picrylhydrazyl on stable radical 1
95-97

.  In this, extract 

was dissolved in methanol and mixed with serial 

dilutions (1 to 500 µg) of Dillenia indica f. elongata 

(Miq.) Miq. and after 10 min of time period the 

absorbance was read at 515 nm with the help of 

spectrophotometer. It is found that the methanol 

extract of Dillenia indica f. elongata (Miq.) Miq. fruit 

contains substantial quantity of phenolics and due this 

extent of phenolics present in the extract, it is 

responsible for its marked antioxidant activity
98-100

. 

6.7 Antiproliferation activity 

Anti-proliferation activities of around 12 Thai Lanna 

medicinal plants were studied on cancer cell lines by 
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SRB assay including Dillenia indica f. elongata (Miq.) 

Miq. , which was   more effective than doxorubicin 

compared to other medicinal plants studied by 

Saowakhon et al, 2008. Anticancer potential of 

Dillenia indica f. elongata (Miq.) Miq. can be further 

explored for treatment. Leaf preparations are 

recommended in treating breast cancer
33,101

. 

6.8 Antidiarrheal activity 

The methanol extract of Dillenia indica f. elongata 

(Miq.) Miq. leaves using castor oil induced diarrhoea 

model were studied, from which it was concluded, that 

the inhibition of the diarrhoea and prolongation of 

onset might be due to inhibition of inflammatory 

mediator release and phytoconstituents such as 

flavanoids and tannins might be responsible for the 

activity 
102-104

. 

6.9 Hair waving activity 

With reference to the recent research work done by 

Jyoti Prasad Saika et al, 2013 the waste hair collected 

were directed to purified sap for the time period of 12h 

and the final results were achieved by using Fourier 

Transfer Infrared Spectroscopy (FTIS). The 

experiment was accomplished at room temperature 

25˚C under dark conditions and good hair waving 

activity was noticed 
105

. 

6.10 Wound healing activity 

A glycolic extract of Dillenia indica f. elongata (Miq.) 

Miq. prepared from the mature fruits of the plant 

which showed significant wound healing activity 

alone or in combination with microcurrent stimulation 

to skin wounds surgically induced on the back of 

Wistar rats. Moreover, due to presence of flavanoids 

Dillenia indica f. elongata (Miq.) Miq. works well in 

healing of wounds as determined by Janick Paull et 

al,2008 
31,106-108

. 

6.11 Antiimplantation activity 

Biological screening of 50% ethanolic extract of stem 

bark of Dillenia indica f. elongata (Miq.) Miq. 

revealed antiimplantation activity in rats. CNS effects 

were not favoured.  LD50 of the extract was 

>1000mg/kg i.p. in mice and significant results for 

antiimplantation activity was achieved
109

.  

 6.12 Anti-HIV activity 

Dillenia indica f. elongata (Miq.) Miq. also possess 

anti-HIV activity due to presence of betulinic acid as 

remarked by Theo et al, 2009 
110

. 

CONCLUSION 

In this review, a brief account on the taxonomy and 

morphology of the plant was studied. Phytochemical 

profile and its main chemical constituents were also 

taken into consideration. It was found that the plant 

has its roots in traditional and as well as Ayurveda 

system of medicine. There is no reported toxicity 

available of this plant according to the literature 

surveyed making the plant further more beneficial in 

curing various ailments. Dillenia indica f. elongata 

(Miq.) Miq.  can be a natural source pentacyclic tri-

terpenoids (Betulin, betulinic acid etc.) that are 

abundantly found in the plant and are further 

responsible for vast pharmacological actions. The 

present review gives a detailed description of 

phytochemical profile, traditional uses, pharmaceutical 

formulations and pharmacological properties of the 

plant. Understanding the pharmaceutical enrichment of 

the plant, this concise study will provide a valuable 

help to the scientists to further screen the plant, so that 

the plant may find its way in pharmaceutical industries 

in a more constructive manner. 

Conflict of interest 

We declare that we have no conflict of interests. 

ACKNOWLEDGEMENT 

The author is very thankful to Mr.Junaid Niazi and 

Mr.Preet Amol Singh for their valuable suggestions 

and advice during the preparation of manuscript. 

 

REFERENCES 

[1]    Kapoor RT. Indigenous utilization and potential of medicinal 

plants in the Phulpur tehsil of Allahabad district, India. Res JMed 
Plant 2012; 6: 225-235.  

[2]    Attrey DP, Singh AK, Katyal J, Naved T. Pharmacognostical 

characterization & preliminary Phytochemical investigation of 
Seabuckthorn (Hippophaerhamnoides L.) leaves. Indo Global 

JPharmaSci 2012; 2(2): 108-113 

[3] Hegazy RA, Molari G, El-Sheikha AM. Prototype of Harvesting 
System for Some Aromatic and Medical Plants. Int J Agri Res 

2011; 6: 420-428.  

[4] Ghani A, Medicinal plants of Bangladesh with chemical 
constituents and uses, Asiatic society of Bangladesh, Dhaka, 

Ramna 2003; 2: 42. 

[5] Griffith Ex. Hook. F. &ThomsomMartelli, 1886; 3:163. 

[6] Dickison WC. A note on the wood anatomy of Dillenia 

(Dilleniaceae), IAWA bulletin 1979; 2-3. 

[7] Singh PA., Brindavanam NB.,Kimothi GP.,Evaluation of in vivo 
anti-inflammatory and analgesic activity of and Shorea robusta 

stem bark extracts, Asian Pacific Journal of Tropical 

Disease,2016;6(1):930. 

[8] S S Begum, R Gogoi. Herbal recipe prepared during Bohag or 

Rongalibihu in Assam, Indian Journal of traditional knowledge 
2007; 63: 417-422. 

[9] Bhakuni DS, Dhar ML, Dhar MM, Dhawan BN, Mehrotra BN, 

screeing of Indian plants for biological activity Pt  .Indian. J. Exp. 
Boil.1968; 7: 250-62. 

[10] Apu AS, Muhit MS, Tareeq SM, Pathan AH, Jamaluddin ATM 

and Ahmed M: Antimicrobial activity and brine shrimp lethality 
bioassay of the leaves extract of Dilleniaindicalinn. Journal of 

Young Pharmacist 2010; 2: 50-53. 

[11] Abdille MH, Singh RP, Jayaprokasha GK and Jena BS: 
Antioxidant activity of the extracts from Dilleniaindicafruits. 

Food chemistry 2005; 90: 891-896. 

[12]Gandhi D, Mehta P, Dillenia indica Linn. and Dillenia 
pentagyna Roxb.: Pharmacognostic,Phytochemical and 

Therapeutic aspects, Journal of Applied Pharmaceutical 

Science,2013;3(11):134-142. 
[13] Chaudhari RHN, Pharmacognostic studies on the stem bark of 

Dilleniaindicalinn. Bull Bot Soc Bengal 1968;22: 55-58 

[14] Shome U., Khanna, RK and Sharma, Pharmacognostic studies 
on Dilleniaindicalinn. II-Fruit and Seed. Proc. Indian AcadSci 

(Plant Sci), HP1980; 89: 91-104. 



Boparai et al                                     Journal of Drug Delivery & Therapeutics. 2016; 6(2)62-70 69 

© 2011-15, JDDT. All Rights Reserved                                   ISSN: 2250-1177                               CODEN (USA): JDDTAO 

[15] Kirtikar KR, Basu BD, Indian Medicinal Plants. Springer. 

New York, 1984-1999. 

[16] Kerrigan RA, Craven LA, Dunlop CR. Dilleniaceae. In: 

ShortPS, Cowie ID, eds. Flora of the Darwin Region. Palmerston, 

Australia: Northern Territory Government, 2011; 1–19. 
[17] Rai MC, A review on some hypoglycemic plants of India, 

Ancient sci. life, 1994; 14:42-54.  

[18] Phillipine alternative medicine – Elephant Apple, 2010. 
[19] CSIR.., The Wealth of India: Raw Materials, New Delhi,1952 ; 

3. 

[20] Huxley A. New RHS Dictionary of Gardening. Macmillan 
Press: London and Basingstoke, 1992. 

[21] Bhat et al, Indian J For, 1990; 3: 26. 

[22] Chakrborti et al, Indian Vet J, 1988; 65:145. 
[23] Metcalfe CR, Chalk C.  Anatomy of the Dicotyledons. 

Clarendon Press, Oxford. London, 1983. 

[24] Yeshwante SB, Juvekar AR, Nagmoti DM, Wankhede S, In 
Vivo Analgesic Activity of Methanolic Extract of Dillenia indica 

(L) leaves,2011;3:1084. 

[25] Khanum A, Khan I, Ali A. Ethnomedicine and Human Welfare, 
Ukaaz Publications 2007; 4:52. 

[26] Khare CP, Indian Medicinal Plants, Springe, New York, 2007. 

[27] Mohan Jain, S. and H. Haggman, Protocols for Micro 
propagation of Woody Trees and Fruits, Publisher: Springer-

Verlag, the Netherland, 2007: 559. 

[28] Anis, M., M. Faisal and S.K. Singh. Micro propagation of 
Mulberry (Morus alba L.) through invitro culture of shoot tip and 

nodal explants. Plant Tissue Cult, 2003; 13(1): 47-51. 
[29] Osterc, G., M. Zavrl Fras, T. Vonedik and Z. Luthar, The 

propagation of chestnut (Castanea sativaMill.) nodal Explants. 

Acta Agric. Slov., 2005; 85: 2. 
[30] Kritkar KR and Basu BD. Indian Medicinal Plants, Allahabad, 

India; 2:53. 

[31] Paull RE and Janick J and: Editors. The encyclopedia of fruits 
and nuts London, 2008; 1:32. 

[32] Juvekar AR, Nagmoti DM, Wankhede S, In Vivo Analgesic 

Activity of Methanolic Extract of Dillenia indica (L) 
leaves,2011;3:1084. 

[33] Sharma HK. Chhangte L and Dolui AK: Traditional medicinal 

plants in Mizoram, India .Fitoterpia 2001; 72:146-61. 
[34] Maniruzzaman FM, UdvidSamhita (A compendium of plants in 

Bangladesh), Dhaka, Bangla Academy, 1993; 1:270. 

[35] Bhattacharjee SK. Handbook of Aromatic plants, Jaipur; India. 
[36] Banerji N, Majumder P, Dutta Nl. A new pentacyclic triterpene 

lactone from Dilleniaindica.Phytochemistry 1975; 12:1447-1448. 

[37] Pavanasasivam G, Suktanbawa MUS. Flavanoids of some 
Dilleniaceae species. Phytochemistry 1975;12:1447-1448. 

[38] Dubey PC, Sikarwar RLS, Khanna KK, Tiwari AP. 

Ethnobotany of DilleniapentagynaRoxb. in Vindhya region of 
Madhya Pradesh, India. Nat Prod Rad 2009; 8, 5:546-8. 

[39] SoodSk, Bhardwaj R. and Lakhanpal T.N., Ethnic Indian plants 

in cure of Diabetes, Scientific Publishers, Jodhpur, India, 2005. 
[40] Kumar S, Kumar V and Om Prakash,Antidiabetic, 

hypolipidemic and histopathological analysis of Dilleniaindica 

(L.) leaves extract on alloxan induced diabetic rats, Asian Pacific 
Journal of tropical Medicine,2011;4(5):347-352. 

[41] Kumar S, Kumar V and Om Prakash, Antidiabetic and 

antihyperlipidemic effects of Dillenia indica (L.) leaves extract, 
Brazilian Journal of pharmaceutical Sciences,2011;47(2):373-

378. 

[42] Rai PK, Lalramnghinglova H. Ethnomedicinal plant resources 
of Mizoram, India: Implication of traditional knowledge in health 

care system. Ethnobot Leaflets,2014; 14:274–305 

[43]  Mollik AH, Hossan S,Paul AK, Rahman T, Rownak Jahan and 
Rahmatullah, A Comparative Analysis ofMedicinal Plants Used 

byFolk Medicinal Healers inThree Districts of Bangladeshand 

Inquiry as to Mode ofSelection of Medicinal Plants,2010. 
[44] Chowdhury AR,Jahan FI,Seraj S,Khatun Z,Jamal F,Ahsan 

S,Ahmad I,A Survey of Medicinal Plants Used by Kavirajes of 

Barisal Town in Barisal District, 

Bangladesh, 2010; 4(2): 237-246. 

[45] Das PR, Islam T,Mahmud ASM,Kabir MH,Hasan ME,Khatun 

Z,Rahmam MM, An ethnomedicinal survey conducted among the 
folk medicinal practitioners of three Villages in Kurigram district, 

Bangladesh, 2012; 6(2): 85-96. 

[46] Kumari P, Singh GS, Ethnobotanical study of medicinal plants 
used by the Taungya community in Terai Arc Landscape, 

India,2009;167-176 

[47] Nguyen-Pouplin J, Tran H, Tran H, et al. Antimalarial 

andcytotoxic activities of ethno-pharmacologically selected 

medicinalplants from South Vietnam. J Ethnopharmacol, 2007; 

109:417–27. 

[48]Rahmatullah M, Haque R,  Islam SK, Jamal F, Bashar 
ABM,Ahmed R, Ahmed I, Rownak Jahan,Ahsan S, A Survey on 

the Use of Medicinal Plants by Folk Medicinal Practitioners in 

Three Areas of Pirojpur District, Bangladesh,2010;4(2): 250. 
[49] Hanif A,Hossan MS,Mia MK,Isral MJ,Jahan R,Rahmatullah 

M,Ethnobotanical survey of Rakhain Tribe Inhabiting the 

Chittagong Hill tracts region of Bangladesh,2009;3(2):175. 
[50] Saikia AP, Ryakala VK, Sharma P, et al. Ethnobotany 

ofmedicinal plants used by Assamese people for various skin 

ailmentsand cosmetics. J Ethnopharmacol, 2006; 106: 149–57. 
[51] Sharma HK, Preparation and in vitro permeation study of nasal 

gel of oxytocin with naturalmucoadhesive substance, Master’s 

Thesis, Jadavpur University, Kolkata, 2003. 
[52]C. Rolin and Pectin, Industrial Gums: Polysaccharides and 

Their Derivatives (Eds. Whistler and J.N. Bemillar), Academic 

Press, New York 1993, 257–293. 
[53] S. S. Hunda and V. K. Kapoor, Textbook of Pharmacognosy, 

Vallabh Prakashan, Delhi 2003; 2: 217–218. 

[54] Sharma HK, Lahkar S and L. K. Nath LK, Extraction, 
characterisation and compatibility studyof polysaccharides from 

Dillenia indica and Abelmoschus esculentuswith metformin 

hydrochloridefor development of drug delivery system, Int. J. 
Pharm. Tech. Res. 

[55] C. E. Beneke A. M. Viljoen and J. H. Hammam, Polymeric 
plant derived excipients in drug delivery, 2009: 2602–2620. 

[56] Salunke P, Rane B, Bakliwal S, Pawar S, Floating microcarriers 

of an antidiabetic drug: Preparation and its in-vitro evaluation, J. 
Pharm. Sci. Technol.,2010;2:230–240. 

[57] Cunningham FG, Gant NF, Leveno KJ, Gilstrap LC, Hauth JC, 

Wenstrom KD Williams Obstetrics, McGraw Hill, New 
York,2001;21: 474–478 

[58] Pavanasasivam G, Sultanbawa MUS. Chemical investigation of 

Ceylonese plants. Part 12.(+)-3,4',5,7-Tetrahydroxy-3'-
methoxyflavone [(+)-dihydroisorhamnetin] and 3,5,7-trihydroxy-

3',4'-dimethoxyflavone (dillenetin): Two new natural products 

from Dillenia indica L.J. Chem Soc.,Perkin Trans.1 1975;6:612-
13. 

[59] Parvin MN, Rahman MS, Rashid MA. Chemical and biological 

investigations of Dillenia indica Linn.Bangladesh J 
Pharmacology; 4:122-125. 

[60] Srivastava, BK. And Pandey, CS. Chemical examination of the 

bark of Dillenia indica Aceta Cienc Indica, 1981; 7C:170-174. 
[61] Uppalapati L, Rao JT. Antimicrobial efficiency of fixed oil and 

unsaponifiable matter of Dillenia indica Linn. Indian Drugs 

Pharm Ind 1980; 15(3):35-38.  
[62] Nadkarni KM, IN: Dr KM. Nadkarni’s Indian Materia Medica, 

Popular Prakashan, Mumbai, 1892; 3:1236-7. 

[63] Dan S. and Dan SS. Triterpenoids of Indian Dilleniaceae, 
JChemSoc 1980; 57:760. 

[64] Mukherjee KS, Badruddoza S. Chemical constituents of 

Dillenia indica Linn. and Vitexnegundo Linn. J Indian Chem Soc 
1981; 58:97–98. 

[65] T. Bal, P.N. Murthy, S. Sengupta, Asian J. Pharm. Clin. Res., 

2012; 5: 65. 
[66] Basu, NM, Ray, GK. And De, NK, On the vitamin C and 

carotene content of several herbs and flowers used in Ayurvedic 

system of medicine, J India Chem Soc,1947;24:358-360. 
[67] Gopalan C, Sastri R, BV and Balasubramanian, S.C., Nutritive 

Value of Indian Foods. National Institute of Nutrition, 

Hyderabad, Indian Council of Medicinal Research, New Delhi 
(Revised by Narasinga Rao, BS. Deosthale, YG. And Pant, KC.) 

1989:76. 

[68] Alam MB., Chowdary NS., Mazumder MEH.,Antimicrobial 
and toxicity study of different Fractions of Dillenia indica (L) 

Bark Extract, IJPSR,2011;2(4):860-866. 

[69] Yeshwante SB, Juvekar AR, Nagmoti DM, et al. Anti-

inflammatory activity of methanolic extracts of Dillenia indica L. 

leaves.J Young Pharmacist, 2009; 1:63–6. 

[70] Alexandre-Moreira MS, Piuvezam MR,Araujo CC,Thomas G. 
studies on the anti-inflammatory and analgesic activity of 

Curatella American L. J Ethnopharmacol 1999;67:171-177. 

[71] Hiruma-Lima CA, Rodrigues CM, Kushima H, Moraes Tm, 
Lolis SF, Feitosa SB.The anti-ulcerogenic effects of Curatella 

American L. J Ethnopharmacol 2009; 121:425-432. 



Boparai et al                                     Journal of Drug Delivery & Therapeutics. 2016; 6(2)62-70 70 

© 2011-15, JDDT. All Rights Reserved                                   ISSN: 2250-1177                               CODEN (USA): JDDTAO 

[72] Bruniera CP, Groppo M. Flora da Serra do Cipo՜ , Minas 

Gerais: Dilleniaceae. Bol Bot Univ Sao Paulo 2010; 28:59-67. 

[73] Vilar JB, De-Andrade LS, Leite KR, Ferrreira HD, Chen LC. 

Assessment of genotoxicity and cytotoxicity of “lixeira” 

(Curatella American L.) using the prophage lambda induction test 
(SOS inductest). BrazJ Pharm Sci, 2009; 45:491-496. 

[74] Wild S, Roglic G., Green A., Sicree R. And King H.,”Global 

prevalence of diabetes: estimates for the year 2000 and 
projections for 2030,”DiabetesCare, 2004;27(5):1047-1053. 

[75] Kim JS., Yang J and Kim MJ.,”Alpha glucosidase inhibitory 

effect, anti-microbial activity and UPLC analysis of Rhus 
verniciflua under various extract conditions,” Journal of 

medicinal Plant Research, 2011; 5(5):778-783. 

[76] BarikB,JainS,QwatraD,JoshiA,Tripathi G and Goyal 
R,Antidiabetic activity of aqueous root extract of 

Ichnocarpusfrutescens in streptozotocin-nicotinamide induced 

type2 diabetes in rats,Indian Journal of 
Pharmacology,2008;40(1):19-22. 

[77] Kumar S., Kumar V., Prakash O., Enzymes Inhibition and 

Antidiabetic Effect of Isolated Constituents From Dillenia indica, 
2013. 

[78] Munmee D., Prasad SB., Evaluation of hypoglycaemic effect of 

an Indian fruit Dillenia indica, 2013; 4(4):545-546. 
[79] Radovanović A, Radovanović BB, Jovanĉićević B.Free radical 

scavenging and antibacterial activities of southern Serbian red 

wines. FoodChem. 2009; 117:326-31. 
[80] Murray PR, Baron EJ, Pfaller MA and Tenover FC: Manual of 

clinical microbiology, ASM Press, Washington DC., 1995; 6:15. 
[81] Olurinola PF: A laboratory manual of pharmaceutical 

microbiology, Printed by National Institute for Pharmaceutical 

Research and Development, Idu, Abuja, Nigeria, 1996:69. 
[82] Singh M, Govindarajan R, Nath V, Rawat AKS and Mehrotra 

S: Antimicrobial, wound healing and antioxidant activity of 

Plagiochasma Appendiculatum Lehm,et Lind. Journal of 
Ethnopharmacology 2007, 107:67-72. 

[83] Vadlapudi V, Bobbarala V, Penumajji S and Naidu KC: 

Excoecaria allocha L. Antimicrobial properties against important 
pathogenic microorganisms, International journal of Pharm Tech 

Research, 2009; 4(1):865-867. 

[84] Gogoi DK, Mazumder S, Saikia R, Bora TC. Impact of 
submerged culture conditions on growth and bioactive metabolite 

produced by endophyte Hypocrea spp. NSF-08 isolated from 

Dillenia indica Linn. in North-East India. Journal of Medical 
Mycology 2008; 18:1-9 

[85] Md. Haque E, Md. Islam N, Hossain M, Mohamad AU, Md. 

Karim F, Md. Rahman A. Antimicrobial and Cytotoxic Activities 
of Dillenia pentagyna, Dhaka Univ. J. Pharm. Sci. 2008; 

7(1):103-5.   

[86] Riau Province, Sumatra, Indonesia. Part 2: Antibacterial and 
antifungal activity. J Ethnopharmacol 45:97–111. 

[87] Jemal, A; Bray, F, Center, MM, Ferlay, J, Ward, E, Forman, D. 

"Global cancer statistics.” CA: a cancer journal for clinicians, 
2011. 

 [88] Kumar D, Mallick S, JVedasiromoni JR and Pa BCl,“Anti-

Leukemic activity of Dillenia indica L. Fruit Extract and 
Quantification of Betulinic Acid by HPLC,” Phytomedicine, 

2010;17(6) :431-435. 

[89] Bate-smith EC, Harborne JB. Differences in flavonoids content 
between fresh and herbarium leaf tissue in Dillenia. 

Phytochemistry 1975; 10(5):1055-8.   

[90] Pisha E, Chai H, Lee IS, Chagwedera TE, Farnsworth NR, 
Cordell AC, Beecher CWW, Fong HHS, Kinghorn AD, Brown 

DM, Wani MC, Wall ME, Hieken TJ, Das Gupta TK, Pezzuto 

JM. Discovery of betulinic acid as a selective inhibitor of human 
melanoma that functions by induction of apoptosis. Nat Med 

1995; 1:1046–1051. 

[91] Fulda S, Friesen C, Los M, Scaffidi C, Mier W, Benedict M, 
Nunez G, Krammer PH, Peter ME, Debatin KM, Betulinic acid 

triggers CD95 (APO1/Fas)and p53-independent apoptosis via 

activation of caspases in neuroectodermal tumours. Cancer Res 

1997; 57:4956–4964.  

[92] Fulda S, Scaffidi C, Susin SA, Krammer PH, Kroemer G, Peter 

ME, Debatin KM. Activation of mitochondria and release of 
mitochondrial apoptogenic factors by betulinic acid. J Biol Chem 

1998; 273:33942–33948.  

[93] Fulda S, Debatin KM. Betulinic acid induces apoptosis through 
a direct effect on mitochondria in neuroectodermal tumours. Med 

Pediatr Oncol 2000; 35:616–618. 

[94] Eloff JN., Katerere DR, Mc Gaw LJ. The biological activity 

chemistry of the southern African Combretaceae. J 

Ethnopharmacol., 2008; 119:686-99. 

[95] Hasan MS, Ahmed MI, Mondal S, Uddin SJ, Masud MM, 

Sadhu SK, Ishibashi M.,Antioxidant,Antinociceptive activity and 
general toxicity study of Dendrophthoe falcate and isolation of 

quercitrin as the major 

component.Orient.Pharm.Exp.Med.,2006;6:355-360. 
[96] Alam MA, Ghani A, Subhan N, Rahman MM, Haque MS, 

Majumder MM, Mazumder MEH, Akter RA, Nahar L, Sarker 

SD.Antioxidant and membrane stabilizing properties of the 
flowering tops of Anthocephalus cadamba.Nat. Prod. Commun., 

2008; 3:65-67. 

[97] AlamMA,NyeemMAB,AwalMA,MostofaM,Alam MS, Subhan 
N,Rahman MM.,Antioxidant and hepatoprotective action of the 

crude methanolic extract of the flowering top of Rosa 

damascene.Orient.Pharm.Exp.Med,2008;8:164-170. 
[98] Deighton, N., Brennan, R., Finn, C., & Davies, H. 

V.Antioxidant properties of domesticated and wild Rubus species. 

Journal of the Science of Food and Agriculture, 2000; 80: 1307–
1313. 

[99] Singh DR, Singh S, Salim KM, Srivastava RC., Estimation 

ofphytochemicals and antioxidant activity of underutilized fruits 
of Andaman Islands (India). Int J Food Sci Nutr, 2012; 63:446–

52. 

[100] Das M, Sharma BP, Ahmed G, et al. In vitro antioxidant 
activity and total phenolic content of Dillenia indica and 

Garciniapenducalata, commonly used fruits in Assamese cuisine. 
Free Rad Antioxidants, 2012; 2:30–6. 

[101] Saowakhon S, Manosroi J, Manosroi A. Anti-proliferation 

activities of Thai Lanna medicinal plant recipes in cancer cell 
lines by SRB assay. Journal of Thai Traditional & Alternative 

Medicine 2008; 6(2): Supplement. 

[102] Lahkar M, Thakuria B, Pathak P. A study of the anxiolytic-
like activity of Dillenia indica Linn. leaves in experimental 

models of anxietyin mice. Internet J Pharmacol 2011; 9, 2. 

[103] Sailaja B, Srilakshmi S, Vardhani CS, Sravya TS, Isolation 
and evaluation of seed coat constituents of moringa oleifera, 

Journal of Drug Delivery and Therapeutics, 2016, 6(1):1-6 

[104] Niaz K, Qudoos A, Fatima A, Moeen-ud-din H, Murad S, 
Placebo-controlled study on comparison of two herbal 

hypolipidemic agents, Journal of Drug Delivery and Therapeutics, 

2016, 6(1):7-10 
 [105] Saikia JP., Hair waving natural product: Dillenia indica seed 

sap, Colloids and Surfaces B: Biointerfaces, 2013:905-7. 

[106] Domenico LD, Emch KJ, Landsman AR. Effect of  Glycolic 
Extract of Dillenia indica L. Combined with microcurrent 

stimulation on experimental lesions in wistar rats. Wounds 2011; 

23(5):111-20.  
[107]Anisuzzaman M, Rahman AHMM, Harun-Or-Rashid M, 

Naderuzzaman ATM, Islam AKMR. An Ethnobotanical Study of 

Madhupur, Tangail. J of Appl Scie Res 2007; 3(7):519-30.   
[108] Mat-Salleh K, Latiff A., Tumbuhan Ubatan Malaysia. 

Selangor, Malaysia: University Kebangsaan Malaysia, 2002. 

[109] Aswal ,B.S.,Geol,A.K.,Kulshrestha,D.K.,Mehrotra,B.N. and 
Patnaik,G.K.,Screening of Indian Plants for biological activity, 

part 15,Indian J Exp boil,1996;24:444-467. 

[110]Theo A., Masebe T,Suzuki Y, Kikuchi H, .Wada S, Obi  C.L. , 
Bessong P.O., Usuzawa M, Oshima Y and Hattori T, 

“Peltophorum Africanum, a Traditional South African Medicinal 

Plant, Contains an Anti HIV-1 Constituent, Betulinic 
Acid,”Tohoku Journal of Experimental Medicine, 

2009;217(2):93-99 

 

 

How to cite this article:  

Boparai A, Niazi J, Bajwa N, Singh AP, A Review Update on 

Dillenia Indica F. Elongata (MIQ.)MIQ.,  Journal of Drug 
Delivery & Therapeutics. 2016; 6(2):62-70 

 

 

http://jddtonline.info/index.php/jddt/article/view/1191
http://jddtonline.info/index.php/jddt/article/view/1191
http://jddtonline.info/index.php/jddt/article/view/1191
http://jddtonline.info/index.php/jddt/article/view/1168
http://jddtonline.info/index.php/jddt/article/view/1168
http://jddtonline.info/index.php/jddt/article/view/1168
http://jddtonline.info/index.php/jddt/article/view/1168

