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S u m m a r y

Andrographis paniculata nees (Acanthaceae), commonly known as “kalmegh” is traditionally 
used medicinal plant. in present study the laboratory evaluations were made to assess the 
preliminary phytochemical screening and molluscicidal activity of Andrographis paniculata. 
Maximum extractive value (3.134%) was found in water extract among test solvents. all 
the tested metabolites were qualitatively present in ethanolic extract. regarding mollus-
cicidal activity, the acute toxicity of the extracts on Lymnaea acuminata was evaluated by a 
rapid screening procedure. among the different plant parts (root, stem and leaf) powder 
and ethanolic extract showed LC50 at 295.55mg/L and 19.73mg/L respectively. Screening of 
plant extracts represents a continuous effort to find new antiparasitic drugs.
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IntroductIon 

Andrographis paniculata commonly known as “king of bitters” is used for its bit-
ter tonic, stomachic, antipyretic and laxative properties in ayurveda. it is said to 
increase appetite, strengthen digestion and diminish flatulence and hyperacidity. 
the herb is used for the treatment of many diseases including diabetes, debility 
and hepatitis. in fact, it is widely used as a hepatoprotective drug [1]. the roots 
and leaves are widespread known as anthelmentic [2]. andrographolide is used 
as an immunomodulator [3] antibacterial [4-6], anti-inflammatory [7] agent. the 
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primary medicinal constituents of A. paniculata are andrographolide and related 
compounds which are diterpenoids showing antipyretic, antimalarial, anti-inflam-
matory and anticancerous activities [8, 9]. 

the snail Lymnaea (radix) acuminata Lamarck is the intermediate host of the 
liver flukes Fasciola hepatica Linnaeus and Fasciola gigantica Cobbold. it causes 94% 
of fascioliasis in cattle and other livestock in the northern part of india [10, 11]. 
this disease ranks as a major cause of mortality and morbidity among livestock 
[10, 12]. a number of synthetic molluscicides have been used to control the po-
pulation of vector snails, however, their continued use for several decades has 
disrupted the ecological system and led to a resurgence of mollusk populations 
[13]. therefore, much effort has been focused on plant material for potential use 
as commercial pesticides. Plant containing bioactive compounds can be more in-
teresting than the synthetic chemical molluscicides due to their inherent combi-
nation of chemical substances.

MaterIal and Methods 

collection of plant material and Lymnaea acuminata

Plant material was collected from pot cultivated plants in rajasthan University 
campus. Plant material was authenticated by herbarium, department of Botany, 
rajasthan University, jaipur, rajasthan, india. Colleted plant parts (root, stem and 
leaf) were shade dried and grinded with pestle mortar. the crude powder and 
ethanolic extract were used for molluscicidal activity.

adult L. acuminata (2.60±0.30 cm long) was collected from University aquarium 
containing dechlorinated tap water originated from department of Zoology, Uni-
versity of rajasthan, jaipur, rajasthan, india.

Preparation of extracts [14]

the stem, leaf and roots of Andrographis paniculata was cut into small pieces, 
dried and powdered. the resultant was then subjected for successive extraction 
with petroleum ether, benzene, chloroform, ethanol and water with soxhlet ap-
paratus. the extracts were then concentrated in vacuum under reduced pressu-
re using rotary flash evaporator and dried in desiccators. Subsequently, these 
extracts were subjected to preliminary phytochemical screening for the detection 
of various plant constituents. each extract was processed to evaluate the presence 
of carbohydrates, proteins, tannins, flavonoids, steroids and alkaloids following 
the established protocols [15]. the crude powder was treated with acids like 1n 
hCl, h2SO4, hnO3, acetic acid and alkaline solutions like 1n naOh and ammonia 
for analysis. 
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Molluscicidal activity

toxicity experiments were done using the method of Singh and agarwal [13]. 
For each test group, ten test organisms were maintained in each of five glass 
aquaria containing three liters of dechlorinated tap water at 25°C. the test 
organisms were exposed to different concentrations of crude powder of root, 
stem, leaf and ethanolic extract by adding the test materials to aquariums 
(tab. 4).

Snail mortality, established by the contraction of body within the cell and a 
failure of response to a needle probe, was recorded every 24 h for 72 h. 

results 

Phytochemical screening

the shade dried plant material was subjected to sequential extraction in 
petroleum ether, benzene, chloroform, ethanol and water. Maximum yield was 
found in water extract (3.134%) total extractive values in different solvents are 
shown in table 1.

ta b l e  1 .

Successive solvent extraction of air-dried plant material of root, stem and leaves of Andrographis 
paniculata

sample no. solvent color and consistency extractive value (%w/w)

1. petroleum ether yellowish green sticky 0.207

2. benzene dark green sticky 0.558

3. chloroform yellowish green viscous 0.244

4. ethanol yellowish green sticky 2.015

5. aqueous greenish brown powder 3.134

Preliminary phytochemical investigation revealed that petroleum ether 
extract contains protein and tanins, benzene extract contains tanins, chloro-
form extract contains tanin, flavonoids, alkaloids and steroids, ethanol extract 
contains alkaloids, steroids, tannins, flavonoids, carbohydrates and proteins, 
aqueous extract contains alkaloids, tannins, flavonoids, carbohydrates and 
proteins. (tab. 2)
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ta b l e  2 .

Preliminary phytochemical tests for different extracts of Andrographis paniculata (obtained by 
successive solvent extraction)

sample no. test 
petroleum 

ether 
benzene chloroform ethyl alcohol aqueous 

1. proteins + _ _ ++ ++

2. carbohydrates _ _ _ + ++

3. tannins _ + + + ++

4. flavonoids _ _ + ++ ++

5. alkaloids _ _ + + +

6. steroids – – + ++ –

the powdered material of Andrographis paniculata treated with different 
acids, bases and other chemicals. after treatment the powder was observed. 
the fluorescence were tabulated and shown in table 3.

ta b l e  3 .

Fluorescence analysis of drug powder of Andrographis paniculata

sample no. test color

1. powder + hnO3 gy-Bn

2. powder+ acetic acid gy-yw

3. powder+5% iodine solution da-gy

4. powder+5% FeCl3 gy-yw

5. powder+ diluted nh4+ k4Fe(Cn)4 da-BL 

6. powder+40% naOh + few drops of lead acetate gy-gn

7. powder+10% naOh+CuSO4 gy-yw

8. powder+ acetic acid +h2SO4 da-gy

9. powder+ conc. hnO3+excess nh3 yw-rd

10. powder+ acetic acid +h2SO4 gy-Bn

gy – gray, yw – yellow, gn – green, Or – orange, rd – red, BL – blue, Bn – brown, da – dark

the toxicity of Andrographis paniculata crude powders and ethanolic extract 
was time and dose dependent. after 24 h the toxicity of leaf (LC50=428.45 
mg/L) was higher than that of root (LC50=430.67 mg/L) and stem (LC50=445.10 
mg/L) (tab. 5). the ethanolic extract was exceptionally toxic to Lymnaea acumi-
nate (LC50=19.73mg/L at 72 hrs).
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ta b l e  5 .

toxicity of root, stem, leaf and ethanolic extract of Andrographis paniculata on the snail Lymnaea 

acuminate

plant parts used treatment period in h* (LC 50 in mg/l)**

24 h 48 h 72 h

leaf 428.45 367.30 295.55

stem 445.10 385.52 333.43

root 430.67 372.43 321.99

ethanolic extract 45.25 32.34 19.73

phorate 33.05 21.25 15.50

* Batches of 10 snails were exposed to test material listed in table 4 for the indicated time period. 
Mortality was measured after every 24 h with cumulative count of dead snails. each set of trials 
repeated three times.
** LC50 – lethal concentration for 50% of snails

dIscussIon 

the present study indicates the molluscicidal potential of leaf, stem, root 
and ethanolic extract. the roots and leaves of Andrographis paniculata are widely 
known for being anthelmentic [2]. toxicity of ethanolic extract against the snail 
Lymnaea acuminate in present study was comparable (LC50=19.73mg/L) to synthe-
tic pesticide Phorate (LC50=15.50mg/L). Preliminary phytochemical screening was 
showed that the ethanolic extract contain all the bioactive metabolites. thus, it 
has higher activities. 

the present study, though not conclusive, gives ample evidence that the morta-
lity of snails caused by the ethanolic extract of Andrographis paniculata may be due 
to its diterpenoids. to confirm this, further purification and identification of the 
active compound is needed. these herbal formulations in harmonious integration 
with other safe methods of pest control can serve as ecofriendly and economically 
viable means of pest control in the near future.
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S t r e s z c z e n i e

Andrographis paniculata nees (Acanthaceae) jest tradycyjną rośliną leczniczą powszech-
nie znaną jako „kalmegh”. w niniejszej pracy zaprezentowano wyniki wstępnych badań 
dotyczących analizy fitochemicznej oraz oceny aktywności mięczakobójczej Andrographis 
paniculata. najwyższą wydajność ekstrakcji odnotowano w przypadku wyciągu wodnego – 
3,134%, natomiast wszystkie bioaktywne metabolity były obecne w ilościach oznaczalnych 
w wyciągu alkoholowym. w przypadku działania mięczakobójczego oznaczono toksyczność 
ostrą z użyciem Lymnaea acuminata za pomocą szybkiego testu przesiewowego. najwyższą 
LC50 spośród badanych części roślin (korzenie, łodyga i liście) odnotowano dla sprosz-
kowanych korzeni oraz wyciągu alkoholowego, odpowiednio LC50=295,55 mg/L i 19,73 
mg/L. analiza wyciągów roślinnych potwierdza słuszność przeprowadzania dalszych badań 
mających na celu poszukiwanie nowych leków przeciwpasożytniczych.

Słowa kluczowe: Lymnaea acuminata, Kalmegh, działanie przeciwpasożytnicze, LC50


