
 

*Corresponding Author: Vinayaka KS, Email: ks.vinayaka@rediffmail.com 

ISSN 0976 – 3333 

ORIGINAL RESEARCH ARTICLE 
   
 

Available Online at 

International Journal of Pharmaceutical & Biological Archives 2011; 2(3):887-890  

www.ijpba.info. 

    
        

 
Evaluation of Pericarp and Seed Extract of Zizyphus rugosa Lam. for Cytotoxic 

Activity 
 

Prashith Kekuda TR 1, Raghavendra HL 2, Vinayaka KS 
 

3* 

1 Department of Microbiology, SRNMN College of Applied Sciences, NES Campus, Balraj Urs road, Shivamogga – 
577 201, Karnataka, India 

2 Post Graduate Department of Studies and Research in Biochemistry, Shivagangothri, Tholahunase, 
Shivagangothri, Davanagere – 577 002, Karnataka, India 

3

 

 Post Graduate Department of Studies and Research in Botany, Jnanasahyadri, Shankaraghatta-577 451, 
Karnataka, India  

Received 25 Apr 2011; Revised 28 May 2011; Accepted 13 Jun 2011 
 
ABSTRACT  
Ziziphus rugosa Lam. belongs to the family Rhamnaceae. It is commonly called as suran in Hindi, chunu 
koli in Urdu and Badara in Sanskrit and in local language is called as belamarluhanu. In the present 
study, we have investigated the cytotoxic potential of different concentrations (10-1000 µg/ml) pericarp 
and seed extract of Z. rugosa in terms of lethal effect on the brine shrimp Artemia nauplii. The degree of 
lethality was found to be directly proportional to the concentration of the extract. Seed extract showed 
potent cytotoxicity (LC50

 

 of 564.73μg/ml) and thus the seed extract is toxic. Highest mortality by 
pericarp extract was only 22% at 1000µg/ml concentration and thus is non-toxic. The extracts have 
shown bioactivity in terms of causing mortality of brine shrimps and is an addition to the scientific 
literature on the plant. The cytotoxic activity could be due to the phytoconstituents present in the extracts.  
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INTRODUCTION 
Ziziphus rugosa Lam. belongs to the family 
Rhamnaceae. It is a large straggling scandent 
armed shrub with large elliptic usually subcordate 
leaves, paniculate flowers and wood is reddish, 
moderately hard and fruit is small drupe, glabrous, 
white when ripe. The plant is found chiefly in 
deciduous and semi-evergreen forest of Western 
Ghats and is commonly called as suran in Hindi, 
chunu koli in Urdu and Badara in Sanskrit and in 
local language is called as belamarluhanu. Bark is 
astringent and antidiarrhoeal. Flowers are used in 
prescriptions for menorrhagia. Stem and fruit are 
hypotensive. The bark contains vanillic acid, 
betulin, betulinic acid, kaempferol, quercetin, 
myricetin, apigenin and apigenin-7-O-glucoside. 
The bark also contains several N-formyl 
cyclopeptide alkaloids. The triterpene saponins 
isolated from the bark showed CNS depressant, 
tranquilizing and analgesic activity in albino rats 
and produced no hepatotoxicity. The cyclopeptide 
alkaloids of the plant show antibacterial as well as 

antifungal activity [1,2]. The plant Z. rugosa has 
been worked out for novel medical important 
compounds. Rugosanine-A, a cyclopeptide 
alkaloid, has been isolated from the stem bark of 
Z. rugosa [3]. A new glycoside zizyphoside has 
been isolated along with the betulic oleanolic, 
alphitolic and 2-α-hydroxy xyrusolic acids; 
zizyphoside on hydrolysis yielded altered 
aglycone, ebelin lactone [4]. Three flavonoids - 
kaempferol-4’-methylether, luteolin and luteolin-
7-O-glucoside have been isolated from the barks 
of Z. rugosa and their structures were established 
by spectral evidences [5]. The flowers of Z. rugosa 
are extensively used for the treatment of 
hemorrhage and menorrhea. Fruit is edible and it 
also used to treatment of rheumatism and the 
decoction of the bark is used to heal the wounds 
and used for diarrhea [1]. The methanol extract of 
Z. rugosa bark showed significant antibacterial 
activity against Streptococcus pyogens, 
Staphylococcus aureus and Pseudomonas 
aerogenes whereas the methanol extract of leaves 
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demonstrated moderate activity against 
Salmonella typhi. The chloroform extracts of the 
barks and leaves of Z. rugosa also showed 
antifungal activity. The methanol and ethyl acetate 
extracts of the bark of Z. rugosa revealed 
significant b-glucuronidase inhibitory activity. 
Lupeol, betuline, betulinaldehyde and betulinic 
acid, isolated from Z. rugosa, also showed good 
activity against a few bacteria [6]. In a previous 
study, the methanol extract of pericarp was found 
to possess marked antibacterial, larvicidal and free 
radical scavenging activity [7]

 
MATERIALS AND METHODS 
Collection and Identification  
The fruits of Z. rugosa were collected from the 
Doddabetta forest range (located between 12º49'N 
and 75º57'E longitude) of Sakaleshpura, Hassan 
district, Karnataka and authenticated by Prof. 
K.G. Bhat, Udupi, Karnataka. The voucher 
specimen (KU/AB/KSV/75) deposited in the 
department of Botany, Jnanasahyadri, 
Shankaraghatta-577451, Karnataka for future 
reference.  
Extraction and Phytochemical Analysis 
For extraction, about 50g of the dried and 
powdered pericarp and seed material was taken 
and added to 100 ml of methanol in separate 
containers. The mixtures were sonicated for 30 
min and then left at room temperature overnight. 
The extracts were filtered through Whatman No 1 
filter paper and the filtrates were concentrated 
under reduced pressure to pasty mass 

. Literature survey 
carried on the cytotoxic activity of Z. rugosa fruit 
by brine shrimp lethality bioassay revealed that 
this bioactivity remains unexplored. In this study, 
we have investigated the cytotoxic potential of 
pericarp and seed extract in terms of its lethal 
effect on the brine shrimp.  

[8]

The brine shrimp lethality test was conducted 
according to the method of Raghavendra et al 

. 
Cytotoxic Activity of Methanol Extract by 
Brine Shrimp Lethality Test 

[9]. 
Brine shrimp Artemia nauplii eggs (Nihon Animal 
Pharmaceutical Inc., Tokyo, Japan) were hatched 
in a container filled with air-bubbled artificial sea 
water which was prepared with 10g of a 
commercial salt mixture (GEX Inc., Osaka, Japan) 
and 500 ml of distilled water. After 36-48 hours, 
the phototropic shrimps were collected by pipette 
for bioassay. The different concentrations of 
methanol extract (10-1000μg/ml) were tested in 
vials containing 5ml of brine and 25 shrimp in 
each of three replicates. The vials were incubated 

at 25°C and surviving shrimps were counted after 
24 hours. LC50 values greater than 1000μg/ml for 
plant extracts were considered inactive (non-
toxic). 
 
RESULTS AND DISCUSSION 
The result of cytotoxic activity of methanol 
extract of pericarp and seed of Z. rugosa in terms 
of mortality of brine shrimps is presented in 
(Table 1). The degree of lethality was found to be 
directly proportional to the concentration of the 
extract. Among extracts, seed extract showed 
potent cytotoxicity with LC50

Extract 

 of 564.73μg/ml and 
thus the seed extract is toxic. Highest mortality by 
seed extract was observed at 1000µg/ml 
concentration (87% mortality) where as no 
mortality was observed at 10µg/ml. Pericarp 
extract showed 22% of mortality at 1000µg/ml 
concentration and thus found to be non-toxic. 
There was no mortality of shrimps by 10µg/ml 
extract concentration of both seed and pericarp. 
 
Table 1: Brine shrimp lethality of pericarp and seed 
extract of Z. rugosa 

Concentration 
(μg/ml) 

Mortality 
(%) LC50 (μg/ml) 

Pericarp 

10 0.0 

- 100 13.0 

1000 22.0 

Seed 

10 0.0 

564.73 100 18.0 

1000 87.0 

 LC50 values were determined by using linear regression. 
 
Bioactive compounds are almost always toxic in 
high doses. In vivo lethality in a simple zoologic 
organism can be used as a convenient monitor for 
screening and fractionation in the discovery and 
monitoring bioactive natural compounds. The 
brine shrimp lethality test is considered to be very 
useful in determining various biological activities 
such as cytotoxic, phototoxic, pesticidal, 
trypanocidal, enzyme inhibition, and ion 
regulation activities [10-15]. This is a rapid method 
utilizing only 24 hours, inexpensive and needs no 
special equipment. It is so simple that no aseptic 
technique is required. It utilizes a large number of 
organisms for validation and a relatively small 
amount of sample. It does not require animal 
serum as needed for other methods of cytotoxicity 
testing [16]
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. This bioassay has been employed to 
determine cytotoxic activity of several plant 
extracts.  
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The brine shrimp assay is very useful tool and is 
attractive because it is very simple, inexpensive 
and low toxin amounts are sufficient to perform 
the test. The assay represents a rapid, inexpensive 
and simple bioassay for testing plant extracts 
bioactivity which in most cases correlates 
reasonably well with cytotoxic and anti-tumor 
properties. The brine shrimp lethality assay is 
based on the ability of the extract to show lethality 
in laboratory cultured Artemia nauplii brine 
shrimp. It is considered as useful tool for 
preliminary assessment of toxicity. It has also 
been suggested for screening pharmacological 
activities of plant extracts [17,18]. Several studies 
have been carried on brine shrimp lethality of 
extracts from natural sources. In a study, 
Raghavendra et al. [9] showed cytotoxic activity of 
methanol Extract of Putranjiva roxburghii Wall 
(Euphorbiaceae) Seeds. The extract was found to 
be toxic with LC50 of 427.74 µg/ml. The 
cytotoxicity of methanol extract of leaves of 
Abrus pulchellus Wall (Fabaceae) using brine 
shrimp lethality bioassay revealed dose dependent 
activity with LC50 of 281.70µg/ml [19]

1. Gowda B. Vanaspathi Kosha, Plant Wealth 
of Sringeri. Kalpatharu research Academy, 
Bangalore. 2004, pp 29-30. 

.      
 
CONCLUSION 
Although the brine shrimp lethality assay is rather 
inadequate regarding the elucidation of the 
mechanism of action, it is very useful to assess the 
bioactivity of the plant extracts. In the course of 
our studies, the brine shrimp lethality assay 
actually has proven to be a convenient system for 
monitoring biological activities. In the present 
study, the extracts have shown potential 
bioactivity in terms of causing mortality of brine 
shrimps which is an addition to the scientific 
literature on the plant. The cytotoxic activity 
could be due to the phytoconstituents present in 
the extracts. Further detailed investigations on 
pharmacological activities and active ingredients 
responsible for bioactivity could provide leads to 
interesting pharmaceuticals. 
 
REFERENCES 
 

2. Khare CP. Khare CP. Indian Medicinal 
Plants: An Illustrated Dictionary. Springer 
Verlag, Berlin. 2007, pp 737 

3. Pandey VB, Tripathi YC, Devi S, Singh 
JP, Shah AH. A cyclopeptide alkaloid 

from the bark of Zizyphus rugosa. 
Phytochemistry 1988; 27(6):1915-1918. 

4. Guha DN. A lexicon of medicinal plants in 
India. Vol-I, 1999, pp. 205-206. 

5. Singh A, Pandey MB, Singh S, Singh AK, 
Singh JP. Flavonoids of Zizyphus rugosa. 
Journal of the Indian Chemical Society 
2009; 86(2):177-178. 

6. Shoeb M, Mir M, Nahar N, Mosihuzzaman 
M. Biological Screening of Zizyphus 
rugosa and Zizyphus oenoplia extractives. 
Dhaka Uni. J. Pharm. Sci. 2005; 4(2) 

7. Kekuda TRP, Vinayaka KS, Mallikarjun 
N, Bharath AC, Kumar SMB, Kumar 
RMC, Kumar VHR. Antibacterial, 
Insecticidal and Free radical scavenging 
activity of methanol extract of Ziziphus 
rugosa Lam. (Rhamnaceae) fruit pericarp. 
Phcog J 2011; 2(18): 65-69 

8. Kekuda TRP, Vinayaka KS, Kumar SVP 
and Sudharshan SJ. Antioxidant and 
Antibacterial activity of Lichen extracts, 
honey and their combination. J. Pharm. 
Res. 2009; 2(12): 1875-1879. 

9. Raghavendra HL, Kekuda TRP, Valleesha 
NC, Sudharshan SJ and Chinmaya A. 
Screening for Cytotoxic activity of 
Methanol Extract of Putranjiva roxburghii 
Wall (Euphorbiaceae) Seeds. Phcog J 
2010; 2(10): 335-337 

10. Jerry L, McLaughlin, Lingling Rogers L. 
The use of biological assays to evaluate 
botanicals. Drug Information Journal 
1998; 32: 513–524. 

11. Anderson JE, Goetz CM, McLaughlin JL, 
Suffness M. A blind comparison of simple 
bench-top bioassays and human tumor cell 
cytotoxicities as antitumor prescreens. 
Phytochem Anal. 1991; 2: 107–111. 

12. Fatope MO, Ibrahim H, Takeda Y. 
Screening of higher plants reputed as 
pesticides using the brine shrimp lethality 
assay. International Journal of 
Pharmacognosy 1991; 31: 250–254. 

13. Solis PN, Wright CW, Anderson MM, 
Gupta MP, Phillipson JD. A microwell 
cytotoxicity assay using Artemia salina 
(brine shrimp). Planta Med. 1993; 59: 
250–252. 

14. Zani CL, Chaves PPG, Queiroz R, Oliveira 
AB, de Cardoso JE, Anjos AMG, Grandi 
TSM, Brine shrimp lethality assay as a 
prescreening system for anti-Trypanosoma 
cruzi activity. Phytomed. 1995; 2: 47–50. 

IJ
PB

A,
 M

ay
 - 

Ju
n,

 2
01

1,
 V

ol
. 2

, I
ss

ue
, 3

 
 



Vinayaka KS  et al. / Evaluation of Pericarp and Seed Extract of Zizyphus rugosa Lam. for Cytotoxic Activity 

890 
© 2010, IJPBA. All Rights Reserved.    

15. Ozala T, Vuorela P, Kivranta J, Vuorela H, 
Hiltunen R. A bioassay using Artemia 
salina for detecting phototoxicity of plant 
coumarins. Planta Med. 1999; 65: 715–
718. 

16. Hossain AM, Ferdous T, Salehuddin SM 
and Das AK. In vitro cytotoxicity (LC50

17. McLaughlin JL. Methods in plant 
biochemistry. In; Hostettmann K., (Ed) 

) 
of extracts obtained from the seeds of Zea 
mays. Asian Journal of Food and Agro-
Industry 2009; 2(3): 336–34. 

Assay for bioactivity. Academic press. 
London, 1991; 1–32. 

18. Luis CJ, Zairo LH, Pillar P and Naira DG. 
A comparison between two brine shrimp 
assay to detect in vitro cytotoxicity in 
marine natural products. BMC 
Biotechnology 2002; 2(17): 1–5. 

19. Kekuda TRP, Raghavendra HL, Surabhi 
KS, Preethi HR and Swarnalatha SP. 
Cytotoxic activity of methanol extract of 
Abrus pulchellus Wall (Fabaceae) leaves. 
Biomedicine 2010; 30(3): 377-379 

 

IJ
PB

A,
 M

ay
 - 

Ju
n,

 2
01

1,
 V

ol
. 2

, I
ss

ue
, 3

 
 


	ABSTRACT

