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Utilization of Drynaria Quercifolia(L.) J. Smith as a Mosquito repellent  

 
Marathe R.R

1
, Jadhav M.D

2
, Suneeti Gore

3
, Sonali Joshi

4
, VidyaThatte

5
 and Rathod L. R

6
 

1&2
Department of Chemistry, Ross Life Science Pvt.Ltd.Pune.  

3&4
Department of Microbiology and Biotechnology, Fergusson College, Pune. 

5
Department of Pharmacy, D.Y. Patil College, Pune. 

6
Department of Botany, Mahatma Phule Arts, Science and Commerce College, Panvel. 

lrathod78@yahoo.com 

 
ABSTRACT 

The investigations undertaken in the present study, it is proved that D. quercifolia extracts also 
exhibit high repellency (as high as 90 to 100%) to adult female Mosquito species C. quinquefaciatus 
and Aedis aegypti with increase in concentration of (160, 170, 180mg) of AQ, DCM, MET. PET 500 
ppm extracts concentration of rhizome showed significant decrease in the larva population of same 
spp. as compared to other three extracts namely DCM, MET and PET. PET extract is very effective 
and it showed the ‘Knock down’ effect within 20 min at 160 mg.  
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INTRODUCTION 
D. quercifolia found in low down in the mountains, 
on trees or rocks (Kirtikar and Basu, 1935; Dixit 
1984) D. quercifolia usually grows in low fertile 
land with humid conditions. This also grows in 
coastal areas of India including coastal Western 
Ghats of Maharashtra (Dixit 984). Several workers 
have reported its uses against phthisis fever and 
dyspepsia, tuberculosis, treatment of cholera and 
prolonged fever, typhoid fever, haemoptysis, 
gonorrhoeae (Shokeen 2005). Rhizomes in 
decoction are used as an astringent and in 
concentrated form are said to be anthelmintic 
(Kirtikar and Basu, 1935; Chopra et al. 1956) and 
(Jain 1981; Sawant 1974). It is also reported to be 
useful in bone regeneration, potent enhancer for 
bone healing, bone fractures in cattle and 
antibacterial properties (Jain 1981 and Ramesh et 
al. 2001). However, its efficacy on Aedes aegypti 
and Culex quenquifaciatus has not been reported. 
Several reports on high moisture content in the 
rhizomes of medicinal plants are available for 
example Curcuma longa (Vankar 2008), Miscanthus 
from West Europe (Himken et al. 1997), Cyperus 
rotundus L. (Hammerton 2006), Pteridium 
aquilinum (Matoba et al. 1987; Rasmussen et al. 
2003), the reports on moisture and dry weight 
contents of rhizomes of D. quercifolia how ever 
could not be traced 

 

 
MATERIALS AND METHODS 
 
Phytochemical studies 
        To obtain extracts from the plant, Soxhlet and 
Rotavapour extraction techniques were used for 
finding. 

The chemical procedure for obtaining 
phytoconstituents from dried plant tissue was to 
continuously extract in soxhlet glass extractor 
(Soxhlet 1879). Different ranged solvents 
(increasing polarity) were used in present 
investigation (Craig et al. 1950). 
 
Screenings of compounds 
 
      Compounds were identified using Thin Layer 
Chromatography (TLC) and High Performance Thin 
Layer Chromatography (HPTLC). The extracts kept 
at 40 C were checked for their composition of 
chemical constituents. Effective extraction of plant 
constituents depends on solubility, stability and 
functional groups (Harborne1973). 
Depending upon the type of natural drug under 
examination, the test solutions may be AQ or 
alcoholic extracts or extract in specific menstrum 
like DCM, PET,  
Different solvent were used for specific constituent 
as follows: 
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i) PET extraction:  Petroleum ether (60-800C) 
solubilizes fatty acids, fatty acid esters, sterols, oils, 
waxes, triterpenes etc. 
ii) Ethanol (ET) extraction: solubilizes phenolic 
compounds such as flavonoids, tannins, saponins, 
and glycosides. iii) AQ extraction: - saponins In the 
present investigation preliminary screening of D. 
quercifolia was carried out using AQ, DCM, MET 
and PET (Kokate et al. 2006). Other experiments 
conducted using D. quercifolia: 
Mosquito Repellent activity against adult female 
mosquitoes 

Experiments were conducted for checking 
mosquito repellency of the rhizome extract. A 
cubic chamber of 1ft X 1ft X 1.5ft of acrylic sheet 
was prepared using the standards of World Health 
Organisation (WHO) with slight modifications. A 
window opening in front side of 5cm X 5cm was 
made. The window was closed with a small net 
bag, which is open on both the sides. One of the 
sides was attached to the window and other left 
open, which did not allow the mosquitoes to go 
out of the chamber when tied with a string. 

A surgical glove was used for the 
experiment. A square opening of 1in X 1in 
dimensions was made on the upper side of the 
glove. A muslin cloth of little bigger size was stuck 
to it from the inner side. This exposed the skin 
surface for the experiment and rest of the hand 
remained covered. Using this glove the mosquitoes 
which landed on the hand could not establish 
contact other than the exposed part (Photo plate I, 
Fig 1, 2, 3a and b).  

Mosquito species of Culex quinquefaciatus 
and Adeis aegypti were used for experimentation. 

Experiment for mosquito repellency was 
conducted simultaneously for test and control. The 
subject used both the hands i.e. right hand applied 
with repellent and the left used as control. Freshly 
starving females of C. quinquefaciatus (active at 
night) and A. aegypti (active during day) were used 
as per their feeding during night and day time 
respectively for undertaking experiments. Males 
were not included as they are non- infective. Sixty 
hungry female mosquitoes were divided equally 
(30 each for test and control respectively) and 
released in the test boxes. Experiments were run in 
triplicate for checking the efficacy of the extracts. 
Different concentrations (160, 170 and 180mg) of 
AQ, DCM, MET and PET extract were used for the 
experiment.  
 
Larvicidal bioassay 
       Larvae of C. quinquefaciatus and A. aegypti 
were procured from MCC (Microbial Contaminant 
Complex, Pune, India). For the assay AQ, DCM, 
MET and PET extracts of D. quercifolia were placed 
in 50 ml beakers each, with each test comprised of 
three replicates with four concentrations (50, 100, 
250 and 500 ppm). Each beaker contained 20 
larvae (third instar) of C. quinquefaciatus and A. 
aegypti each. The crude extract of PET and DCM 
was dissolved in 1.5ml of dimethyl sulphoxide 
(DMSO), while the extract obtained from MET was 
dissolved in tap water (non-chlorinated tap water 
was taken because of mosquito preference to grow 
in such water) with one set of control. Mortality 
was recorded after 24 h of exposure during which 
no nutrition was provided to them. 

  
Photoplate I: Mosquito repellency and Larvicidal experiment 
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RESULTS AND DISCUSSION 
An extractive value of D. quercifolia 

rhizome in grams (Table1). 300 gm of dry crude 
raw powder of D. quercifolia by AQ extraction 
method led to 19 gm extract (6.33%) (by Soxhlet 
method) and 25.47 gm (8.49%) (Rotavapour 
method) respectively.  DCM and MET extracts gave 
12 gm each (4%) from both Soxhlet and 

Rotavapour method. PET extraction method gave 9 
gm extract (3%) (Soxhlet method) and 13 gm 
(4.33%) (Rotavapour extraction method).  
Screening of compounds. 

Screening compounds were sterols, 
flavonoids, saponins and tannins confirmed by 
preliminary screening extracts of D. quercifolia, 
however, alkaloids were absent (Table2).  

 
Table 1: Solvent wise Extractive values and percentages of extracts of rhizome of D. quercifolia. 
 

Sr. No  Extracts  Soxhlet glass  
extractor  

Rotavapour 
extractor 

Percentages  

(I) (II) (I) (II) 

1 AQ 19 g (from 300 g) 25.47 g (from 300 g) 6.33 % 8.49 % 

2 DCM 12 g (from 300 g) 12 g (from 300 g) 4% 4% 

3 MET 12 g (from 300 g) 12 g (from 300 g) 4% 4% 

4 PET 09 g (from 300 g) 13 g (from 300 g) 3 % 4.33 % 

 
Table 2: Summary of extract wise preliminary phytochemical  compounds   

 AQ DCM MET PET 

Sterols  Absent Present Absent  Present  

Flavonoids  Absent Present Present Absent 

Saponins  Present Absent Absent Absent 

Tannins  Present Present Present Absent 

Triterpenes  Absent Absent Absent Present 

Alkaloids  Absent Absent Absent Absent 

Glycosides  Present Present Present Absent 

 

3a 3b 

1. Repellency experiment being carried out for mosquitoes 

2.  Larval culture of C. quinquefaciatus 

3a. Mosquitoes establishing contact (Untreated) 

3b. Mosquitoes getting repelled (Treated with extract)  
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Mosquito Repellent Activity 
      It was recorded that in control box, mosquito 
landing on hand was as high as 26 out of 30 and 
they established contact and started feeding. After 
5 min the number of contacts reduced as the 
feeding was almost over. Once the feeding was 
over mosquitoes become immobile and they left 
the feeding place and settled on the box surface.  

Simultaneously in the test hand different 
concentrations of AQ, DCM, MET and PET extract 
(160, 170, 180mg) were dissolved in DMSO and 
applied on different muslin cloth attached to the 
gloves. The subject hand was exposed to 30 hungry 
female mosquitoes from the same lot of the egg 
clutch. In first 10 – 15 minutes it was seen that 7 
mosquitoes out of 30 came to the periphery of the 
exposed portion but did not establish contact and 
at the end of 40 minutes the number of 
mosquitoes dropped to zero. Observations were 
made for 60 min. As the concentration increased 
the repellency increased. The plants and herbs 
possessing different forms of compounds were 
known to possess insecticidal, anti-molting and 
repellent activities, anthelmintic, and many more 
such activities (Ramesh et al. 2001). 

Larvicidal bioassay: As the concentration 
for all the extracts increased there was significant 
decrease in larvae of both Culex quinquefaciatus 
and Adeis aegypti. Concentration of 500 ppm of AQ 
extract especially showed very significant decrease 
in the larva population as compared to other three 
extracts namely PET, MET and DCM. 

Since the presence of number of major 
biocompounds (sterols, flavonoids, saponin, 
triterpenes, Glycosides and tannins) are indicative 
of utility as repellent besides other uses of D. 
quercifolia. , Extractive values with Petroleum 
Ether (PET), Methanol (MET), Dichloromethane 
(DCM) and Aqueous (AQ) extracts were as 73.33, 
80, 80 and 148.23 gm respectively from 1000gm. 
Percentage of the extracts came to 7.3%, 8%, 8% 
and 14.82% respectively. The main compounds 
identified by preliminary screening extracts of D. 
quercifolia (L) J. Sm. were: sterols, glycosides, 
triterpenes flavonoids, saponins and tannins.  

The results were found promising using 
PET extract showing ‘Knock down’ effect within 20 
min at 160 mg. this clearly indicated its multiple 
utility and ecofriendly application in human health 
programs in rural India in particular to per humid 
areas.  
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