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ABSTRACT

Aim:Aim: Grasses are an important group of monocotyledonous plants that are utilized as healthy 
foods as well as remedies against diseases for both humans and livestock. Themeda triandra 
Forssk. is a grass, which belongs to the family Poaceae. It was collected from the forest and 
grassland regions of Chikkamagaluru District, Karnataka. The goal of the present investigation 
is to identify the metabolites and in vitro cytotoxic properties against Osteosarcoma cancer (MG-
63) cell lines. Materials and Methods:Materials and Methods: The phytochemical investigations were done by preliminary 
qualitative and quantitative GCMS analysis. In vitro cytotoxic potential against MG-63 cells was 
examined by MTT assay. Results:Results: Qualitative phytochemical investigations showed the existence 
of various metabolites such as alkaloids, phenols, tannins, flavonoids, glycosides, steroids, 
terpenoids, proteins and carbohydrates. GCMS profiling of methanolic whole plant extract exhibited 
the occurrence of 5 phytocompounds, with valuable pharmacological properties. The whole 
plant different solvent extracts showed moderate cytotoxicity against MG-63 cell lines at higher 
concentrations. Among the different solvent extracts petroleum ether extracts showed significant 
potential with an IC50 value of 28.82 µg/mL. ConclusionConclusion: It was concluded that Themeda triandra 
consists of several phytoconstituents and is also a proven effective cytotoxic agent for MG-63 
cell lines, further investigations need to determine the molecular mechanism behind cytotoxic 
potential and elucidation of the potential pharmacological properties required further investigation

Keywords:Keywords: Themeda triandra, Phytochemicals, GCMS analysis, Osteosarcoma cancer (MG-63), 
MTT assay.

INTRODUCTION
Cancer is distinguished by abnormal cell proliferation 
and expansion. a multi-phase process that includes 
the transition of  a precancerous lesion into a state of  
malignant tumour state is how cancer begins: normal 
cells are transformed into tumor cells. These changes 
arise from the interaction of  physical factors such as 

ultraviolet radiation, chemical factors like tobacco and 
asbestos and biological factors like viruses and bacteria 
with an individual's inherited features.[1] Cancer ranks 
among the top causes of  death and a key impediment to 
increasing people's life expectancy in every country on 
the earth. According to the Global Cancer Observatory 
(GLOBOCAN), Globally, 19.3 million more cases of  
cancer will be diagnosed in 2020.[2] After China and 
the United States, India came in third. GLOBOCAN 
predicted that the number of  cancer cases in India 
would rise to 2.08 million by 2040, a 57.5% increase 
from 2020.[3]

Osteosarcoma, which is the most common major bone 
tumor, primarily affects children and young adults. [4] 
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Currently, between 50-65% of  patients survive overall 
when treated with a strict chemotherapy regimen both 
before and after surgery.[5] This is a significant condition 
since bones are thought to be high-risk areas for 
metastasis of  other malignancies. However, information 
on bone malignancies and the availability of  medicines 
for such cancers are insufficient.[6]

Chemotherapeutic synthetic substances are intended 
to target cancer cells; however, they may also destroy 
healthy tissues which leads considerable reduction in 
patient anticipated survival. As a result, therapeutic 
drugs that are new, target-centered, safer and low-cost 
are necessary. Medicinal herbs are both affordable and 
secure. As a result, they may be a viable option for novel 
anticancer drugs.[7]

Themeda triandra Forssk. is a common widespread grass 
species in India, which is a family member of  Poaceae. 
It is often known as kangaroo grass in Australia.[8] 
It has been traditionally used to cure wounds[9] and 
cure malaria.[10] There is very little pharmacological 
significance for the bioactive compounds found in 
plant species, despite their abundance. However, in 
recent years Kangaroo grass has been looked upon 
as a weed that is eaten by livestock and the value of  
medicine in various diseases like cancer is not much 
known. Hence, the present investigations focused 
on phytochemical profiling and in vitro cytotoxic 
properties of  whole plant methanolic extracts 
of  Themeda triandra Forssk. against Human Bone 
Osteosarcoma Cell Line (MG-63)

MATERIALS AND METHODS
Plant samples collection
The whole plant of  Themeda triandra is collected from 
the roadsides and railway lines of  Ramanahalli, which 
is located in the district of  Chikkamagaluru, Karnataka, 
India. The obtained plant samples were taxonomically 
identified by using Gamble flora (Gamble, 1935) and 
confirmed by CARI (Central Ayurveda Research 
Institute) and a voucher sample was placed in the 
herbarium, CARI Bangalore with specimen number 
(RRCBI-mus 432).

Preparation of the whole plant extracts
The collected plants were washed with water to remove 
soil matter and kept for shade drying for about 5-6 
days. After that, the dried whole plant samples were 
pulverized with the help of  a mechanical pulverizer. 
About 250 g of  whole Plant samples were soxhlet 
extracted with petroleum ether, methanol and distilled 
water. After extraction, the extracts were refrigerated 
for later use.

Qualitative screening phytoconstituents
The extracted extracts were stored in different crude 
extracts of  whole plant samples were screened for 
preliminary metabolites which includes Alkaloids, 
Tannins, Glycosides, Phenols, Sterols, Flavonoids, 
Saponins, Terpinoids, Proteins and Carbohydrates by 
using standard protocols.[11,12]

GCMS profiling
The mass spectrophotometer and Agilent 19091-
433HP, USA, 7890A gas chromatograph system were 
utilized for the GC-MS analysis. The system was fitted 
with a 5675C Inert MSD with a Triple-Axis detection 
device, coupled with an HP-5 MS fused silica column 
(5% phenyl methyl siloxane, 30.0 m × 250 μm, 
film thickness 0.25 μm). The carrier gas used in this 
experiment was helium, which had a column velocity of  
about 1.0 mL/min.
The additional GC-MS parameters included a 250ºC 
ion source temperature, a 300ºC interface temperature, 
16.2 psi pressure, 1.8 mm time and a 1 μL split mode 
injector with a 1:50 split ratio and 300ºC injected 
temperature. After starting at 36ºC for 5 min, the 
column temperature rose at a rate of  4ºC/min to 
150ºV. The temperature was increased to 250ºC at a 
rate of  20ºC/min and held there for 5 min. The elution 
took 47.5 min in total. Through the comparison of  
each component's average peak area to the total area; 
we were able to calculate the relative percent amount 
of  each component. The entire system was managed 
and data was gathered using software provided by the 
supplier, MS Solution.

Identification of constituents
The NIST database was used to analyze the mass 
spectra and identify the components based on their 
retention indices. More than 62,000 patterns of  known 
chemicals are included in the database. The spectra 
of  the unknown constituents were compared to the 
standard mass spectra of  the known constituents kept 
in the NIST collection.

MTT cell viability assay
The cytotoxic effect of  the whole plant extract 
was assessed by MTT cell cytotoxicity assay against 
the MG-63 cell line (Cell line was purchased from 
NCCS, Pune, India). The working solution (1% v/v) 
was made by dissolving the extract in DMEM. The 
desired cell density of  20,000 cells per well, or 200 
µL of  cell suspension, was added to a 96-well plate 
and left overnight to incubate without the test agent. 
The cell suspension-containing microtiter plate was 
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incubated for 24 hr at 37ºC with 5% CO2 and various 
amounts of  whole plant methanolic extract (12.5 µg 
mL-1, 25 µg mL-1, 50 µg mL-1, 100 µg mL-1 and 200 
µg mL-1) added. The positive control in this study 
was doxorubicin, whereas the negative control was 
DMSO. Following the incubation period, each well 
received 100 µL of  DMSO solubilization solution and 
the MTT reagent. Tecan Infinite, Austria provided 
an ELISA plate reader that was used to record the 
absorbance of  the reaction mixture in every well at 
570 nm. The linear regression equation was utilized 
to ascertain the IC50 values. i.e. Y = Mx + C here y 
= 50, M&C values are produced from the viability 
graph.

RESULTS 
Qualitative screening phytoconstituents
Qualitative screening of  metabolites yielded results 
indicating the presence of  different phytochemicals, 
including alkaloids, tannins, steroids, phenols, flavonoids, 
glycosides, terpenoids, proteins and carbohydrates

Table 1: Qualitative analysis of different solvent 
extracts of Themeda triandra.

Secondary 
metabolites

Assay
names 

Petroleum 
ether

Methanol Aqueous

Alkaloids Mayer’s
assay

+ + -

Wagner’s
assay

+ + +

Dragend-
roff’s 
assay

+ + +

Tannins Ferric
chloride
assay

+ + +

Lead
acetate
assay

+ + +

Salkowski’s 
assay

– + –

Gelatin
assay

– – –

Glycosides Salkowski’s 
test

+ – –

Keller-
killani’s
assay

+ – –

Phenols Ferric
chloride
assay

– + +

Flavonoids Ferric
chloride
assay

+ + +

Lead
acetate 
assay

+ + +

Shinoda 
assay

– + –

Sterols Libermann 
Burchard’s 

assay

– + –

Saponins Foam
assay

– + +

Terpinoids Libermann 
Burchard’s 

assay

– + –

Carbohydrates Benedict’s 
assay

+ + +

Fehling’s 
assay

– + +

Proteins Biuret
assay

– + +

Millon’s
assay

+ – –

Ninhydrin 
assay

– – –

GCMS profiling
The chromatogram of  GCMS profiling of  whole 
plant methanolic extracts of  Themeda triandra showed 
the occurrence of  five peaks indicating the existence 
of  five phytoconstituents (Figure 1). The identified 
phytochemicals along with their retention time, peak 
area %, Molecular Formula (MF), Molecular Weight 
(MW) and biological activities were listed in the table 
(Table 2).
The results showed that, Bis(2-ethylhexyl) phthalate 
was found to be a major compound with a peak area of  
39.36% followed by Pterin-6-carboxylic acid with a peak 
area of  35.45%; Tetraacetyl-d-xylonic nitrile with a peak 
area of  18.65% and Cycloserine with a peak area of  4.70% 
and least peak was showed by Benzenemethanamine, 
N-methyl-with a peak area of  1.83% in the whole plant 
methanolic extracts of  Themeda triandra

Figure 1: GCMS chromatogram of whole plant methanolic 
extracts of Themeda triandra
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Table 2: List of identified phytocompounds in crude 
whole plant methanolic extracts of Themeda triandra 

by GC-MS analysis
RT Peak

area 
%

Chemical
compound

present

Mole-
cular

formula

Mole-
cular 

weight 

Properties

14.679 4.70 Cycloserine C3H6
N2O2

102.09 Antituber-
culosis,
cytotoxic and
antimicrobial
properties.

14.725 1.83 Benzene-
methanamine,
N-methyl-

C8H11N 121.17 Antibacterial
activity.

21.003 18.65 Tetraacetyl-
d-xylonic
nitrile

C14H
17NO9

343.29 Antiviral and
antioxidant
activities.

24.828 35.45 Pterin-6-
carboxylic
acid

C7H5
N5O3

207.15 Antioxidant
and anti-
inflammatory
activity and
also used
in folic acid
Estimation.

29.808 39.36 Bis(2-
ethylhexyl) 
phthalate

C24H
38O4

390.60 Antimuta-
genic, 
antibacterial,
larvicidal and
cytotoxic
activities.

Effect of whole plant different solvent extracts of 
Themeda triandra on MG-63 cell lines.
In vitro cytotoxicity of  whole plant different solvent 
extracts of  Themeda triandra was evaluated against 
Human Bone Osteosarcoma Cell Line (MG-63) using 
MTT assay at different dosages (12.5, 25, 50, 100 
and 200 µg/mL) and 24 hr of  the incubation period. 
The MTT assay results revealed that, whole plant 
different solvent extracts of  Themeda triandra exhibited 
concentration-dependent cytotoxicity against Human 
Bone Osteosarcoma cells (MG-63) (Figure 2). The 
whole plant different solvent extract showed moderate 
cytotoxicity against MG-63 cell lines at higher 
concentrations when compared with the standard 
Doxorubicin, which is a commonly used medication 
to treat Human Bone Osteosarcoma cancer. Among 
the different solvent whole plant extracts of  Themeda 
triandra, petroleum ether extract exhibited the maximum 
activity followed by methanolic extract and aqueous 
extract. The minimum inhibitory concentration IC50 
value of  whole plant petroleum ether extracts was 
28.82 µg/mL, followed by the methanolic extract 
showed an IC50 value of  41.36 µg/mL and the aqueous 

extract showed an IC50 value of  125.24 µg/mL (Figure 
3).

Figure 2: Antiproliferative effect of Themeda triandra different 
solvent extract of Petroleum ether (TTP), Methanol (TTM) and 

Aqueous (TTA) against MG -63 cell line on 48 hr treatment, 
doxorubicin (5 µg/mL) used as a positive control.

Figure 3:Cytotoxicity activity of Themeda triandra different 
solvent extracts of Petroleum ether (TTP), Methanol (TTM) 
and Aqueous (TTA) against MG -63 cell lines on 48 hr (MTT 

assay; mean IC50 values).

DISCUSSION
The results of  the preliminary qualitative investigations 
of  phytochemicals revealed that the Themeda triandra 
exhibited the presence of  various phytoconstituents 
(Table 1). Numerous pharmacological activities of  
these phytoconstituents include antibacterial, anti-
inflammatory, hepatoprotective, anti-allergic, anti-cancer, 
anti-diabetic, insecticidal, anti-malarial and antiviral 
effects[13] The primary bioactive components are phenols, 
which also serve as free radical scavengers, immune system 
stimulators, gene expression regulators and antibacterial 
agents.[14] Tannins were previously reported to have anti-
inflammatory, cardiovascular-protective and antibacterial 
effects.[15,16] According to Wang et al., flavonoids were 
used as diabetic, antibacterial, anti-inflammatory and 
anti-aging drugs.[17] Further saponins have hypotensive, 
cardiac depressing, cardiotonic, hemolytic and other 
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functions.[18] It has been previously reported cure 
wounds and malaria,[9-10] these activities may be due to the 
presence of  these bioactive compounds either singly or 
combination effect.
Regularly, phytochemical investigations are being 
developed and precisely certified. GCMS is an 
effective tool for the identification of  plant bioactive 
compounds.[19] The GCMS analysis of  the whole plant 
methanolic extract of  Themeda triandra showed five 
phytoconstituents, all the identified phytoconstituents 
have valuable therapeutic properties (Table 2 and 
Figure 1). It is the first report of  the GCMS analysis of  
Themeda triandra. The identified compound Cycloserine 
reported to exhibit antituberculosis, cytotoxic and anti
microbial properties.[19-21] Further Benzenemethana
mine, N-methyl- possesses antibacterial properties.
[22] The compound Tetraacetyl-d-xylonic nitrile has 
been shown to have a variety of  biological functions, 
including antiviral and antioxidant activities.[23,24] Pterin-
6-carboxylic acid has antioxidant and anti-inflammatory 
properties and is also used in folic acid 
estimation.[25,26] Bis(2-ethylhexyl) phthalate is a major 
identified phytoconstituent that has antimutagenic, 
antibacterial, larvicidal and cytotoxic properties.[27-30] 
The presence of  these compounds might be a reason 
behind all the ethnopharmacological properties of  
Themeda triandra.
The whole plant different solvent extracts showed 
moderate cytotoxicity against MG-63 cell lines (Figure 
2). Several grass species belonging to the Poaceae family 
have been reported to have cytotoxic properties against 
several cancer cells.[31-34] In the present investigations 
various extracts of  Themeda triandra, have been reported 
that exhibit significant and dose-dependent cytotoxic 
action against, MG-63 cell lines. Similar dose and time-
dependent cytotoxic activities were observed in various 
grass species including Triticum aestivum, against Oral 
Cancer (KB) Cells, Lophaterum gracile against breast 
cancer cells T47D, Cymbopogon citratus against VERO 
(kidney cells) and SiHa cell lines (cervical cancer 
cells) and Cymbopogon flexuosus against Ehrlich Ascites 
Carcinoma (EAC) cells.[35-38] It was the first report on the 
cytotoxic activities of  Themeda triandra against MG-63 
cell lines. The MTT experiment indicated that, the 
majority of  the chemicals identified in GC-MS analysis 
such as, Bis (2-ethylhexyl) phthalate and Cycloserine 
reported anticancer properties. The compounds Pterin-
6-carboxylic acid and Tetraacetyl-d-xylonic nitrile were 
to possess antioxidant properties (Table 2). Whereas, the 
compounds with antioxidant properties also exhibited 
cytotoxic effects by preventing the growth of  numerous 
cancer cells.[39]

The outcomes demonstrated that, among the different 
solvent whole plant extracts of  Themeda triandra, 
petroleum ether extract exhibited the maximum activity 
followed by methanolic extract and aqueous extract. This 
cytotoxic properties may be due to the synergetic effect 
of  the different compounds present in the whole plant 
extract. As a result, whole plant extracts may inhibit cell 
proliferation due to several bioactive phytoconstituents, 
phenolic compounds and other anti-oxidants found in 
Themeda triandra.[40]

CONCLUSION
It was concluded that, the grass Themeda triandra 
has various phytoconstituents. GCMS profiling of  
methanolic whole plant extract revealed the occurrence 
of  5 phytocompounds, with valuable therapeutic uses. 
Among Bis (2-ethylhexyl) phthalate was the major 
identified compound. The whole plant's different 
solvent extracts showed moderate cytotoxicity against 
MG-63 cell lines at higher concentrations. Further 
investigations are needed to be conducted to know 
the molecular mechanism behind cytotoxic potential. 
Consequently, the benefits of  T. triandra extract as a 
possible source of  herbal medications and as a dietary 
supplement for people and animals are being analyzed 
and quantified in further research. However, for these 
plant species to find successful uses in the biomedical 
and pharmaceutical industries, more thorough research 
is required to fully understand their extensive nutritional 
qualities.

ACKNOWLEDGEMENT
The authors are thankful to the DOS in Botany, 
Davangere University, Davangere for providing facilities 
to conduct this research for providing the facility.

CONFLICT OF INTEREST 
The authors declare that there is no conflict of  interest.

ABBREVIATIONS
MTT: 3-(4, 5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide; GCMS: Gas Chromatography-
Mass Spectroscopy Analysis; MG-63: Human Bone 
Osteosarcoma Cell Line; NCCS: National Centre for 
Cell Science; hr: Hour; min: Minute; NIST: National 
Institute Standard And Technology; IC50: Inhibitory 
concentration at 50% growth; µg: Microgram; mL: 
Milliliter; nm: Nanometer.

REFERENCES
1.	 Sahoo NK, Sahu M, Pullaiah CP, Muralikrishna KS. In vitro anticancer activity 

of Eclipta alba whole plant extract on colon cancer cell HCT-116. BMC 
Complement Med Ther. 2020;20(1):1-8.



Shruthi and Kotresha: Chemical Profiling and Cytotoxic Properties of Themeda triandra

88� Asian Journal of Biological and Life Sciences, Vol 13, Issue 1, Jan-Apr, 2024

2.	 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et 
al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2021;71(3):209-49. doi: 10.3322/caac.21660, PMID 33538338.

3.	 Sathishkumar K, Chaturvedi M, Das P, Stephen S, Mathur P. Cancer 
incidence estimates for 2022 and projection for 2025: Result from National 
Cancer Registry Programme, India. Indian J Med Res. 2022;156(4&5):598-
607. doi: 10.4103/ijmr.ijmr_1821_22, PMID 36510887.

4.	 Renard AJ, Veth RP, Schreuder HW, Pruszczynski M, Bökkerink JP, Van 
Hoesel QG, et al. Osteosarcoma: oncologic and functional results. A single 
institutional report covering 22 years. J Surg Oncol. 1999;72(3):124-9. doi: 
10.1002/(sici)1096-9098(199911)72:3<124::aid-jso3>3.0.co;2-g, PMID 
10562357.

5.	 Bacci G, Briccoli A, Ferrari S, Longhi A, Mercuri M, Capanna R, et al. 
Neoadjuvant chemotherapy for osteosarcoma of the extremity: long-term 
results of the Rizzoli’s 4th protocol. Eur J Cancer. 2001;37(16):2030-9. doi: 
10.1016/s0959-8049(01)00229-5, PMID 11597381.

6.	 Wen X, Wang Q, Dai T, Shao J, Wu X, Jiang Z, et al. Identification of possible 
reductants in the aqueous leaf extract of mangrove plant Rhizophora 
apiculata for the fabrication and cytotoxicity of silver nanoparticles against 
human osteosarcoma MG-63 cells. Mater Sci Eng C Mater Biol Appl. 
2020;116:111252. doi: 10.1016/j.msec.2020.111252, PMID 32806252.

7.	 Bournine L, Bensalem S, Fatmi S, Bedjou F, Mathieu V, Iguer-Ouada M, et al. 
Evaluation of the cytotoxic and cytostatic activities of alkaloid extracts from 
different parts of Peganum harmala L. (Zygophyllaceae). Eur J Integr Med. 
2017;9:91-6. doi: 10.1016/j.eujim.2016.10.002.

8.	 Roberts J, Florentine S, Van Etten E, Turville C. Seed longevity and 
germination in response to changing drought and heat conditions on four 
populations of the invasive weed African love grass (Eragrostis curvula). 
Weed Sci. 2021;69(4):468-77. doi: 10.1017/wsc.2021.28.

9.	 Ayyanar M, Ignacimuthu S. Traditional knowledge of kani tribals in Kouthalai 
of Tirunelveli hills, Tamil Nadu, India. J Ethnopharmacol. 2005;102(2):246-
55. doi: 10.1016/j.jep.2005.06.020, PMID 16054791.

10.	 Majeed M, Bhatti KH, Amjad MS, Abbasi AM, Bussmann RW, Nawaz 
F, et al. Ethno-veterinary uses of Poaceae in Punjab, Pakistan. PLOS 
ONE. 2020;15(11):e0241705. doi: 10.1371/journal.pone.0241705, PMID 
33142315.

11.	 Harborne JB. Phytochemical methods A guide to modern techniques of 
plantanalysis. 3rd ed. New York: Chapman and Hall Co; 1998:1-302.

12.	 Harborne AJ. Phytochemical methods a guide to modern techniques of 
plantanalysis. spri sci and bus med. 1998;1-286. doi: 10.1007/978-94-009-
5921-7.

13.	 Sharath KP, Naika R. Evaluation of in vitro anti-inflammatory and antibacterial 
potential of methanolic leaf extracts of Elytranthe parasitica (L.) Danser 
(Loranthaceae): A hemiparasitic angiosperm. Int J Pharm Sci Drug Res. 
2023;15(3):285-90. doi: 10.25004/IJPSDR.2023.150308.

14.	 Liu RH. Potential synergy of phytochemicals in cancer prevention: 
mechanism of action. J Nutr. 2004;134(12);Suppl:3479S-85S. doi: 10.1093/
jn/134.12.3479S, PMID 15570057.

15.	 Abu Zarin MA, Wan HY, Isha A, Armania N. Antioxidant, antimicrobial and 
cytotoxic potential of condensed tannins from Leucaena leucocephala 
hybrid-Rendang. Food Sci Hum Wellness. 2016;5(2):65-75. doi: 10.1016/j.
fshw.2016.02.001.

16.	 Prasathkumar M, Raja K, Vasanth K, Khusro A, Sadhasivam S, Sahibzada 
MUK, et al. Phytochemical screening and in vitro antibacterial, antioxidant, 
anti-inflammatory, anti-diabetic and wound healing attributes of Senna 
auriculata (L.) Roxb. leaves. Arab J Chem. 2021;14(9):103345. doi: 
10.1016/j.arabjc.2021.103345.

17.	 Wang TY, Li Q, Bi KS. Bioactive flavonoids in medicinal plants: structure, 
activity and biological fate. Asian J Pharm Sci. 2018;13(1):12-23. doi: 
10.1016/j.ajps.2017.08.004, PMID 32104374.

18.	 Sparg SG, Light ME, Van Staden J. Biological activities and distribution of 
plant saponins. J Ethnopharmacol. 2004;94(2-3):219-43. doi: 10.1016/j.
jep.2004.05.016, PMID 15325725.

19.	 Chirumamilla P, Dharavath SB, Taduri S. GC-MS profiling and antibacterial 
activity of Solanum khasianum leaf and root extracts. Bull Natl Res Cent. 
2022;46(1):127. doi: 10.1186/s42269-022-00818-9, PMID 35571364.

20.	 Alghamdi WA, Alsultan A, Al-Shaer MH, An G, Ahmed S, Alkabab Y, et al. 
Cycloserine population pharmacokinetics and pharmacodynamics in patients 
with tuberculosis. Antimicrob Agents Chemother. 2019;63(5):10-128. doi: 
10.1128/AAC.00055-19, PMID 30858211.

21.	 Meyer SG, de Groot H. Cycloserine and three-dihydrosphingosine inhibit 
TNF-α-induced cytotoxicity: evidence for the importance of de novo ceramide 
synthesis in TNF-α signaling. Biochim Biophys Acta. 2003;1643(1-3):1-4. doi: 
10.1016/j.bbamcr.2003.10.002, PMID 14654222.

22.	 Hi E, Heifets LB, PAS PA, Rifamycin B, Pyrazinamide C, Cycloserine G, 
Quinolones H. Antituberculosis drugs: antimicrobial activity in vitro. Drug 
susceptibility in the chemotherapy of mycobacterial infections. 1991:13.

23.	 Beulah GG, Soris PT, Mohan VR. GC-MS determination of bioactive 
compounds of Dendrophthoe falcata (LF) Ettingsh: an epiphytic plant. Int J 
Health Sci Res. 2018;8:261-9.

24.	 Ali HAM, Mohammed YH, Imad HH. Determination of metabolites products 
by Cassia angustifolia and evaluate antimicrobial activity. J Pharmacogn 
Phytother. 2016;8(2):25-48. doi: 10.5897/JPP2015.0367.

25.	 Kanhar S, Sahoo AK. Ameliorative effect of Homalium zeylanicum against 
carbon tetrachloride-induced oxidative stress and liver injury in rats. Biomed 
Pharmacother. 2019;111:305-14. doi: 10.1016/j.biopha.2018.12.045, PMID 
30590318.

26.	 Agnel Ruba A, Mohan VR. GC-MS analysis of bioactive compounds present 
in the whole plant of Andrographis echioides (L.) Nees (Acanthaeceae). Eur 
J Biomed Pharm Sci. 2014;1(3):443-52.

27.	 Kadhim MJ. In vitro antifungal potential of Acinetobacter baumannii and 
determination of its chemical composition by gas chromatography-mass 
spectrometry. Pharm Chem. 2016;8(19):657-65.

28.	 Cruz-ramírez SG, López-saiz CM, Rosas-Burgos EC, Cinco-Moroyoqui 
FJ, Velázquez C, Hernández J, et al. Antimutagenic bis (2-ethylhexyl) 
phthalate isolated from octopus (Paraoctopus vulgaris). Food Sci Technol. 
2020;41(2):314-20. doi: 10.1590/fst.26119.

29.	 Javed MR, Salman M, Tariq A, Tawab A, Zahoor MK, Naheed S, et al. The 
antibacterial and larvicidal potential of bis-(2-ethylhexyl) phthalate from 
Lactiplantibacillus plantarum. Molecules. 2022;27(21):7220. doi: 10.3390/
molecules27217220, PMID 36364044.

30.	 Habib MR, Karim MR. Antimicrobial and cytotoxic activity of di-(2-ethylhexyl) 
phthalate and Anhydrosophoradiol-3-acetate isolated from Calotropis 
gigantea (Linn.) Flower. Mycobiology. 2009;37(1):31-6. doi: 10.4489/
MYCO.2009.37.1.031, PMID 23983504.

31.	 Hussein SR, Abdel Latif RR, Marzouk MM, Elkhateeb A, Mohammed RS, 
Soliman AAF, et al. Spectrometric analysis, phenolics isolation and cytotoxic 
activity of Stipagrostis plumosa (Family Poaceae). Chem Pap. 2018;72(1):29-
37. doi: 10.1007/s11696-017-0254-0.

32.	 Santos FO, de Lima HG, de Souza Santos NS, Serra TM, Uzeda RS, Reis 
IMA, et al. In vitro anthelmintic and cytotoxicity activities the Digitaria insularis 
(Poaceae). Vet Parasitol. 2017;245:48-54. doi: 10.1016/j.vetpar.2017.08.007, 
PMID 28969837.

33.	 Guerrini A, Tacchini M, Chiocchio I, Grandini A, Radice M, Maresca I, et al. 
A comparative study on chemical compositions and biological activities of 
four Amazonian Ecuador essential oils: Curcuma longa L. (Zingiberaceae), 
Cymbopogon citratus (DC.) Stapf,(Poaceae), Ocimum campechianum Mill. 
(Lamiaceae) and Zingiber officinale Roscoe (Zingiberaceae). Antibiotics 
(Basel). 2023;12(1):177. doi: 10.3390/antibiotics12010177, PMID 36671378.

34.	 Ortega Cuadros M, Tofiño Rivera AP, Merini LJ, Martinez Pabon MC. 
Antimicrobial activity of Cymbopogon citratus (Poaceae) essential oil 
on Streptococcus mutans biofilm and cytotoxic effect on keratinocytes 
and fibroblasts. Rev Biol Trop. 2018;66(4):1519-29. doi: 10.15517/rbt.
v66i4.33140.

35.	 Hattarki SA, Bogar C, Bhat K. Triticum aestivum (wheat grass) Exhibited 
Anticancer Activity on Oral Cancer (KB) Cell Line. Int. J. Pharma Res. Health 
Sci. 2020;8:3220-4. doi:10.21276/ijprhs.2020.05.01

36.	 Istiqomah A, Muti'ah R, Hayati EK. Anticancer activity against breast cancer 
cells T47D and identification of its compound from extracts and fractions 
of leaves bamboo grass (Lophaterum gracile B.). ALCHEMY: Journal of 
Chemistry. 2015;4(1):6-16. doi: https://doi.org/10.18860/al.v4i1.3138

37.	 Pan D, Machado L, Bica CG, Machado AK, Steffani JA, Cadoná FC. In vitro 
evaluation of antioxidant and anticancer activity of lemongrass (Cymbopogon 



Shruthi and Kotresha : Chemical Profiling and Cytotoxic Properties of Themeda triandra

Asian Journal of Biological and Life Sciences, Vol 13, Issue 1, Jan-Apr, 2024� 89

citratus (DC) Stapf). Nutrition and Cancer. 2022;74(4):1474-88. doi: https://
doi.org/10.1080/01635581.2021.1952456

38.	 Sharma PR, Mondhe DM, Muthiah S, Pal HC, Shahi AK, Saxena AK, Qazi 
GN. Anticancer activity of an essential oil from Cymbopogon flexuosus. 
Chemico-biological interactions. 2009;179(2-3):160-8. Doi: https://doi.
org/10.1016/j.cbi.2008.12.004

39.	 Sharath KP, Naika R. Chemical profiling, in vitro antibacterial and 
cytotoxic properties of Elytranthe parasitica (L.) Danser-A hemiparasitic 

Indian mistletoe. J App Biol Biotech. 2023;11(3):238-44. doi: 10.7324/

JABB.2023.111219.

40.	 Paramesh Sharath KP, Naika R. Preliminary Phytochemical, gas 

chromatography-mass spectroscopy Analysis and in vitro Anticancer 

Activities of Macrosolen parasiticus (L.) Danser on Human Prostate Cancer 

Cell line (PC-3). Asian J Biol Life Sci. 2022;11(2):435-41. doi: 10.5530/

ajbls.2022.11.59.

Cite this article: Shruthi CN, Kotresha D. Chemical Profiling and in vitro Cytotoxic Properties of Themeda triandra Forssk. 
Against Human Bone Osteosarcoma Cell Line (MG-63). Asian J Biol Life Sci. 2024;13(1):83-9.


