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Abstract  The objective of the present study is to evaluate 
the cytotoxic activity of Cuminum cyminum Linn ethanolic 
extract using in-vitro study. Following seven human cancer 
cell lines Colon 502713, Colo-205, Hep-2, A-549, 
OVCAR-5, PC-5, SF-295 were taken. The anti-cancer 
properties of cumin seed was determined using SRB assay. 
Activity was found to be 25%, 61%, 40%, 31%, 31%, 28%, 
27% against SF-295, Colon 502713, Colo-205, Hep-2, 
A-549, OVCAR-5, PC-5 human cancer cell lines 
respectively. Cuminum cyminum Linn extract showed 61% 
maximum activity against Colon 502713 cell line. 
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Colo502713, SRB Assay 

1. Introduction
Cancer is a major cause of death and the number of new 

cases, as well as the number of individuals living with cancer, 
is expanding continuously. Due to the enormous diversity of 
plants that synthesize mixtures of structurally different 
bioactive compounds, the plant kingdom is potentially a very 
diverse source of chemical constituents with tumor cytotoxic 
activity. Despite the successful utilization of few 
phytochemicals, such as vincristine and taxol, into 
mainstream of cancer chemotherapy, commercial 
plant-derived anti-cancer formulations represent only 
one-fourth of the total repertoire of the available treatment 
options. Though significant progress has been made towards 
the characterization of isolated compounds and their 
structure-related activities, the complex composition of plant 
extracts, along with the lack of reproducibility of activity and 
the synergy between different, even unidentified, 
components of an extract, prohibits the full utilization of 
plants in pharmaceutical research. A total of 187 plant 
species, belonging to 102 genera and 61 families have been 
identified as an active or promising source of 
phytochemicals with antitumor properties, corresponding to 
a 41 percent increase during the last five years. Among them, 

only 15 species (belonging to ten genera and nine families) 
have been utilized in cancer chemotherapy at a clinical level, 
whereas the rest of the identified species are either active 
against cancer cell lines or exhibit chemotherapeutic 
properties on tumor-bearing animals under experimental 
conditions. The outlook of phytochemistry based cancer 
therapy is discussed, particularly in the perspective of 
identifying immunomodulatory anti-cancer agents with 
minimal toxicity on healthy tissues 

Cuminum cyminum Linn. belongs to the family 
Umbelliferae. The common English name is Cumin. It is 
native of Mediterranean region. In India, it is cultivated 
mainly in the Punjab and Uttar Pradesh. The plant is a short 
annual herb with small pinkish flowers. The elongated oval 
fruit are aromatic and light brown in colour. The fruit is a 
good source of thymol; it is stomachic, diuretic, carminative, 
stimulant and astringent. It is prescribed in dyspepsia, 
diarrhea and hoarseness of voice. It is given for promoting 
secretion of milk. We studied this plant for possible 
anti-cancer activity using SRB assay against seven human 
cancer cell lines. 

2. Materials and Methods

2.1. Preparation of Cuminum Cyminum Linn Ethanolic 
Extract 

The seed part was ground (500g) to a fine powder and was 
placed in a glass percolator of appropriate size. Sufficient 
quantity of solvent was added to submerge the plant material. 
After standing for about 16 hours percolate was collected 
and filtered if required. The process was repeated four times 
for exhaustive extraction of the plant material. The ethanolic 
extract was concentration under reduce pressure at 50oC 
using rotavapor and round bottom flask. The final drying was 
done in a vacuum desicator. The extract was transferred to 
glass container of appropriate size. This form the stock 
extract. 

2.2. Source of Human Cancer Cell Line 
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Human cancer cell line were obtained from National 
Centre for cell science , Pune–411007(India) and National 
Cancer Institute, DTCD, Fredrick Cancer Research and 
Development Centre, Fairview centre, Suite 205, 1003, West 
-7 th Street Frederick MD–21701-8527(USA) 

2.2.1. Selection of Human cancer cell line 
The cell line were selected in such a way that almost all the 

cell line grow on a single growth medium (RPMI-1640) in 
tissue culture flask (TCP) and the mass doubling time was 
such that enough cell were obtained for screening. Cell 
which were used were free from bacteria, yeast, mould, 
mycoplasma and in special cases from viruses at all the 
stages. If contamination appeared at any stage, the stock in 
which it occurred was discarded immediately. Cancer of 
central nervous system CNS, Lung cancer cell line A-549, 
Colon cancer cell lines, Colo-205, Colon 502713, Liver 
cancer cell line, Hep-2, Ovarian cancer cell line, OVCAR-5, 
Prostrate cancer cell line PC-5 were taken for the study. 

2.3. Procedure for In Vitro Cytotoxicity of Cuminum 
Cyminum Linn Extract  

Cytoxicity of test sample was performed against seven 
human cancer cell lines. 96 well flat bottom tissue culture 
plates were taken. There were four types of well in TCP, 
control blank (CB, without cells, complete growth medium 
only) and control growth (GC, with cell in absence of test 
material) to determine 100% growth. The growth in the 
presence of test material was determined from the difference 
of test growth (GT, cell with test material) and test control 
(CT, test material without cells).  

The desired human cancer cell lines were grown in tissue 
culture flask at 37oC in an atmosphere of 5% in CO2 and 90% 
relative humidity in complete growth medium to obtain 
enough number of cells. The cells were harvested by the 
treatment of trypsin–EDTA and complete growth medium 
added. Viable cells were counted in haemocytometer by 
using trypan blue. Viable cell density was adjusted 5000- 
40,000 cells/100 µl depending upon the cell line (Monks et 
al 1991). Cell suspension 100µl was added. Complete 
growth medium was added and incubated at 37oC for 24 
hours in an atmosphere of 5% CO2 and 90% relative 
humidity in a CO2 incubator. After 24 hours test material was 
added. Plates were incubated at 37ºC for 48 hours in an 

atmosphere of 5% CO2 and 90% relative humidity in a CO2 
incubator. The growth was determined after 48 hours by 
SRB assay. 

2.3.1. SRB assay 
SRB assay was carried out as described by Skehan et al., 

1990, using SRB dye. After 48 hours incubation of cells with 
test material, the plates were taken out and 50 µl of chilled  
50% TCA was gently layered on top of the medium in all the 
wells to produce a final concentration of 10%. After that 
Tissue culture plate were incubated at 4ºC in a refrigerator to 
fix the cells attached to the bottom of the wells. After one 
hour the plates were taken out from refrigerator and all the 
contents of all the wells were pipetted out and supernatant 
was discarded. The plates were washed five times with 
distilled water to remove TCA growth medium, low 
molecular metabolites, serum protein etc. For washing, the 
wells of Tissue culture plates were filled with distilled water 
and the liquid in the wells was discarded by sharply flicking 
plate over sink. Plates were air dried and can be stored until 
use. SRB solution (100µl) was added to each well of the 
plates and the plates were incubated for 30 minutes at room 
temperature. The unbound SRB was removed quickly (to 
avoid desorption of protein bound dye) by washing the wells 
of the plates five times with 1% acetic acid. Plates were than 
air dried. After that Tris buffer (100 µl/well) was added in 
the plates. The plates were gently stirred for 5 minutes on a 
mechanical shaker and optical density was recorded on 
ELISA reader at 540 nm. 

3. Results  
Standard protocol was followed for bioassay as described 

above in Materials and Methods heading. In vitro 
cytotoxicity against human cancer cell lines was determined 
by SRB assay. In our in vitro study of anti-cancer properties 
of ethanolic extract of Cuminum cyminum Linn  
25 %,61%,40%,31%,31%,28%,27% activity was found 
against SF-295,Colon 502713, Colo-205, 
Hep-2,A-549,OVCAR-5,PC-5  human cancer cell lines 
respectively. Maximum activity was observed against Colon 
502713 (61%) as shown in the table 1.  

Table1.  Cytotoxic activity of ethanolic extract of Cuminum cyminum Linn against seven human cancer cell lines at 100µg/ml 

S.No Tissue used Types of cell lines used Extract Conc. µg /ml % Growth Inhibition 

1 CNS SF-295 Ethanolic 100 25 % 

2 Colon Colon502713 Ethanolic 100 61 % 

3 Colon Colon 205 Ethanolic 100 40 % 

4 Liver Hep-2 Ethanolic 100 31 % 

5 Lungs A-549 Ethanolic 100 31 % 

6 Ovary OVCAR-5 Ethanolic 100 28 % 

 Prostrate PC-5 Ethanolic 100 27% 
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In vitro cytotoxicity of Cuminum cyminum (ethanolic extract) against human cancer cell Lines 

 

Figure 1.  The cytotoxic activity shown by the ethanolic extract of Cuminum cyminum activity against all cell lines SF-295,Colon 502713, Colo-205, 
Hep-2, A-549, OVCAR-5, PC-5 were 25%, 61%, 40%, 31%, 31%, 28%, 27% respectively. The activity was maximum 61% against Colon 502713 cell line 

4. Discussion 
In recent years, considerable interest has been generated 

on identifying naturally occurring chemopreventive 
substances capable of inhibiting or reversing the multistage 
carcinogenesis. A wide array of phenolic substances 
particularly those present in dietary and medicinal plants 
have been reported to possess substantial anti-carcinogenic 
and anti-mutagenic activities. The majority of these naturally 
occurring phenolics have anti-oxidative and 
anti-inflammatory properties, which possibly contribute to 
their chemopreventive properties. Many of the natural 
products from a large number of aromatic and medicinal 
plants have found use in household treatment of a variety of 
elements. These products hold a great promise as new 
sources of drugs that have been used effectively for centuries 
for traditional medicine. Medicinal properties of these plants 
are due to presence of some active principal that produce 
definite biologic activity receptors or cells etc. causing 
interference in some essential biologic pathway or by some 
other mechanism in the context of their antimicrobial 
activity.  

The cancer chemopreventive potential of cumin seed 
could be attributed to its ability to alter carcinogen 
metabolism. Current studies have shown that cumin seeds 
have also anti-carcinogenic properties. The detoxification 
and chemo-preventive properties increase secretion of 
anti-carcinogenic enzymes from the glands. The 
anti-oxidants like limonene present in Cumin have strong 
anti-tumor properties. Recent research has also publicized 
that cumin may prevent the growth of breast and colon 
cancer cells. 
Gagandeep et al., 2003, reported a strong correlation 
between diet and cancer. For ages, cumin has been a part of 
the diet. It is a popular spice regularly used as a flavoring 
agent in a number of ethnic cousins. In this study, cancer 
chemopreventive potentials of different doses of a cumin 
seed-mixed diet were evaluated against benzo(a)pyrene 

[B(a)P]-induced  stomach tumorigenesis and 
3-methylcholanthrene (MCA)-induced uterine cervix 
tumorigenesis. Results revealed significant inhibition of 
stomach tumor by cumin. 

According to Amal A.I. Mekawey, Mokhtar M.M. and 
Rasha M. Farrag (2009) cumin seed extract showed activity 
against six tumor cell lines as well as against four Gram 
negative and four Gram-positive bacterial pathogens. They 
found antitumor effect of the EHP compound of Cuminum 
cyminum seeds against six cell lines (HEPG2; HELA; 
HCT116; CACO2; MCF7; HEP2). 

In our in vitro study of anti-cancer properties of ethanolic 
extract of Cuminum cyminum Linn  
25%,61%,40%,31%,31%,28%,27% activity was found 
against SF-295, Colon 502713, Colo-205, 
Hep-2,A-549,OVCAR-5,PC-5 respectively. Maximum 
activity was observed against Colon 502713 (61%) human 
colon cancer cell line.It is worth noting that according to the 
available research, no previous work has been reported on 
the antitumor activity of the seeds of Cuminum cyminum. 
Regarding its antitumor activity, the SRB assay of ethanolic 
extract of Cuminum cyminum treated cells showed that at 
100 μg /ml concentration of the extract, 61% activity noted in 
Colon502713 cell line while other cell lines namely 
Colo-205, Hep-2, and A-549 showed 40%, 31%, 31% 
activity respectively. This study conveys the use of cumin as 
a helper in the therapy or the control of the cancer of Colon, 
liver and prostrate. Cumin use in diet may reduce the risk of 
cancer. It has preventive properties against cancer as shown 
in the study of Colon cancer cell line  
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