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ABSTRACT

Intensive pharmacological reports on the impact of bioactive phytochemicals on human physiology potentiated the
applications of medicinal plants. Dicoma is a genus of approximately 35 species in the family Compositeae. Most
of these species are small shrubs or even trees and they may grow in diverse habitats including deserts. Dicoma
tomentosa is distributed in tropical Africa and Asia.In African system of medicine the plant is used against
malaria.In this study, the oil from Dicoma tomentosa seeds has been analyzed by GC-MS. The GC-MS analysis
showed 18 components. Major constituents are : 9-octadecenoic acid methyl ester (39.78 % ) ; methyl 5;6-
octadecadienoate(24.57%) ; hexdecanoic acid methyl ester(16.57 % ) and 9;12-octadecadienoic acid methyl
ester(14.50%) .The antmicrobial activity of the oil has been assessed. At a concentration of 100mg/ml, the oil
showed significant activity against Escherichia coli. It also exhibited moderate activity against Staphylococcus
aureus, Pseudomonas aeroginosa and Candida albicans.
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INTRODUCTION Test organisms

Dicoma tomentoza oil was screened for antibacterial and
antifungal activity using the standard microorganisms
shown in Table (1)

Dicoma is a genus of approximately 35 species in the
family Compositeae.™! Most of these species are small
shrubs or even trees and they may grow in diverse
habitats including deserts.” Dicoma tomentosa is

distributed in tropical Africa and Asia. In African system Table 1: Test organisms.

of medicine the plant is used against malaria.®! Dicoma Ser.No Mlc.roorganl.s.m Type
tomentosa  contains sesquiterpenes,*® sterols and 1 Bacillus subtilis Gtve
triterpenest”®! beside some flavonoidst®*2 2 Staphylcococcus aureus | G+ve
3 Pseudomonas aeroginesa | G-ve
Dicoma tomentosa is used by some communities as 4 Escherichia coli G-ve
tooth cleaner.™ It is used traditionally against wounds 5 Candida albicans fungus
and as febrifuge.?* The antiplasmodial activity of
Dicoma tomentosa has been reported.™**") METHODS
Extraction of oil

MATERIALS AND METHODS Dicoma tomentoza seeds(350g) were macerated with

. hexane at room temperature. The solvent was removed
Plant material under reduced pressure to give the oil.

Seeds of Dicoma tomentoza were collected from
Damazin-Sudan.  The plant was authenticated by the  The gl was esterified as follows: A methanolic solution

Medicinal and Aromatic Plants Research Institute- of sodium hydroxide was prepared by dissolving (2g) of
Khartoum-Sudan. sodium hydroxide in 100ml methanol. A stock solution

of methanolic sulphuric acid was prepared by mixing
Instruments (Iml) of concentrated sulphuric acid with (99ml)

A shimadzo GC-MS-QP2010 “It”_" instruments with & methanol. The oil (2ml) was placed in a test tube and
RTX-5MS column (30m, length; 0.25mm  diameter;  (7m|) of methanolic sodium hydroxide were added
0.25pm, thickness) was used for GC-MS analysis. followed by (7ml) of an alcoholic sulphuric acid. The
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tube was shaken vigorously for 3 minutes and then left
over night. Then (2ml) of n-hexane were added and the
tube was vigorously shaken for 3 minutes .The hexane
layer was diluted with 5ml diethyl ether. One gram of
sodium sulphate was added as drying agent. The solution
was filtered. The filtrate (1pl) was injected in GC-MS
vial.

GC-MS analysis

The studied oil was analyzed by gas chromatography -
mass spectrometry. A Shimadzo GC-MS-QP2010 ultra
instrument was used. Helium (purity; 99.99%) was used
as carrier gas. Oven temperature program is given in
table 2.

Table 2: Oven temperature program.

hold time

Rate Temperature (c) (min —1)
- 50.0 0.00
7 180.0 0.00
10 300.0 0.00

Chromatographic conditions are as follows: column oven
temperature: 150.0°C; injection temperature: 300.0°C;
injection mode: split: flow control mode: linear
velocity; pressure: 139.3KPa; total flow: 50.0ml/ min;
column flow: 1.54ml/sec.; linear velocity: 47.2cm/sec.;
purge flow: 3.0ml/min.; spilt ratio : -1.

Testing of antibacterial susceptibility

The paper disc diffusion method was used to screen the
antimicrobial activity of the oil and performed by using
Mueller Hinton agar (MHA). The experiment was
carried out according to the National Committee for
Clinical Laboratory Standards Guidelines (NCCLS
1999). Bacterial suspension was diluted with sterile

physiological solution to 108 cfu/ml

(Turbidity=McFarland standard 0.5). One hundred
microliters of bacterial suspension were swabbed
uniformly on surface of MHA and the inoculum was
allowed to dry for 5 minutes. Sterilized filter paper discs
(Whatman No.1. ; 6mm in diameter) were placed on the
surface of the MHA and soaked with 20 pl of a solution
of test sample. The inoculated plates were incubated at

37°C for 24 hours in the invested position. The

diameters (mm) of the inhibition zones were measured as
average of two replicates.

RESULTS AND DISCUSSION

GC/MS analysis
Gas chromatography - mass spectrometry has been used
for the identification and quantification of the Dicoma
tomentoza oil. The analysis revealed the presence of 18
components - Table (3).The total ion chromatogram is
presented in Fig.1

50_ Time 3.000 Scan# 1 Inten. 50,443,150 Oven TempS0.00
30
10]

50 7.5 10.0 125 15.0 17.8 20. 25 25.0

Fig. 1: Total ion chromatograms.

The following compounds were detected in the
chromatogram as major constituents:

1. 9-Octadecenoic acid methyl ester (39.78 %)

2. Methyl 5; 6-octadecadienoate(24.57%)

3. Hexdecanoic acid methyl ester(16.57 %)

4. 9;12-Octadecadienoic acid methyl ester(14.50%)

The GC/MS analysis revealed a mass spectrum(Fig.2)
characteristic of 9-octadecenoic acid methyl ester where

the peak at m/z 296 (RT.18.274) is due to M"
[C1oH3602]". It also showed a spectrum(Fig.3) matching

that of methyl 5;6-octadecadienoate: the signal at
m/z294(RT.18.496) is due to the molecular ion:
M+[C19H3402]+-

The GC/MS analysis also revealed the presence of
hexdecanoic acid methyl ester.The peak at m/z 270
(Fig.4) which appeared at (RT.16.430) is due to M*
[C17H340,]" . The analysis gave a mass spectrum(Fig.5)
characteristic of 9;12-octadecadienoic acid methyl ester.
The molecular ion: M" [CigH340,]" appeared at m/z
294(RT. 18.186).
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Table 3:Constituent of the oil.

No. | Name Ret.Time Area%
1. .gamma.-Muurolene 11.305 0.03
2 Methyl myristoleate 13.914 0.01
3 Methyl tetradecanoate 14,195 0.11
4. cis-5-Dodecenoic acid, methyl ester 15.055 0.01
5. 7-Hexadecenoic acid, methyl ester, (2)- 16.163 0.15
6 9-Hexadecenoic acid, methyl ester, (2)- 16.211 0.69
7 Hexadecanoic acid, methyl ester 16.430 16.57
8. cis-10-Heptadecenoic acid, methyl ester 17.229 0.05
9. Heptadecanoic acid, methyl ester 17.441 0.08
10. | 9,12-Octadecadienoic acid (Z,Z)-, methyl ester 18.186 14.50
11. | 9-Octadecenoic acid (Z)-, methyl ester 18.274 39.78
12. | Methyl 5,6-octadecadienoate 18.496 24.57
13. | cis-11-Eicosenoic acid, methyl ester 20.055 0.95
14. | Eicosanoic acid, methyl ester 20.280 1.47
15. | 6,9-Octadecadienoic acid, methyl ester 20.430 0.27
16. | Docosanoic acid, methyl ester 21.983 0.48
17. | Tricosanoic acid, methyl ester 22.789 0.08
18. | Tetracosanoic acid, methyl ester 23.563 0.20
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Fig.2: Mass spectrum of 9-octadecenoic acid (Z)-, methyl ester.
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Fig.3: Mass spectrum of methyl 5;6-octadecanoate.
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Fig. 4: Mass spectrum of hexadecanoic acid, methyl ester.
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Fig. 5: Mass spectrum of 9,12-octadecadienoic acid (Z,Z)-, methyl ester.

Antimicrobial activity

Dicoma tomentoza oil was assessed for antimicrobial
activity against five standard organisms. The inhibition
zones are presented in Table 4. The oil showed
significant activity against Escherichia coli. It also
showed moderate activity against Staphylococcus
aureus, Pseudomonas aeroginosa and Candida albicans.
Tables 5 and 6 illustrate the antimicrobial activity of
standard drugs.

Table 4: Inhibtion zones(mm) of Dicoma tomentoza
oil.

Sample Sa Bs | Ec | Pa | Ca
Qil( 100mg/ml) 14 -~ | 20 | 13| 15

Sa.: Staphylococcus aureus.
Bs.: Bacillus subtilis.

Ec.: Escherichia coli.

Pa.: Pseudomonas aeroginosa.
Ca.: Candida albicans.

Table 5: Inhibition zones of standard antibacterial
agents.

conc. Bs. Sa. Ec. Ps.
mg/mi

40 15 30
Ampicillin 20 14 25
10 11 15
40 25 19 22 21
Gentamicin 20 22 18 18 15
10 17 14 15 12

Drug

Table 6: Inhibition zone (mm)s of standard antifungal
agent.

Conc. An. | Ca.
mg/ml

30 22 38
Clotrimazole 15 17 31
7.5 16 29

Drug

2. Stepp J. R, Moerman D. E.: The importance of
weeds in  ethnopharmacology, Journal of
Ethnopharmacology, 2001; 75(1): 19-23.

3. Ferreira JFS, Luthria DL, Sasaki T, Heyerick A.
Flavonoids from Artemisia annua L. as antioxidants
and their potential synergism with artemisinin
against malaria and cancer. Molecules, 2010; 15:
3135-3170. doi: 10.3390/molecules15053135

4. Becker JVW, van der Merwe MM, van Brummelen
AC, Pillay P, Crampton BG, Mmutlane EM,
Parkinson C, van Heerden FR, Crouch NR, Smith
PJ, Mancama DT, Maharaj VJ. In vitro anti-
plasmodial activity of Dicoma anomala subsp.
gerrardii (Asteraceae): identification of its main
active constituent, structure-activity relationship
studies and gene expression profiling. Malar
J., 2011; 10: 295. doi: 10.1186/1475-2875-10-295. ]

5. Goffin E, Ziemons E, De Mol P, Do Céude
Madureira M, Martins AP, Proenca da Cunha A,
Philippe G, Tits M, Angenot L, Frederich M. In
vitro antiplasmodial activity of Tithonia
diversifolia and identification of its main active
constituent: tagitinin C. Planta Med, 2002; 68: 543—
545, doi: 10.1055/s-2002-32552.

6. Krishna V, Natani K, Singh P. Oxygenated
germacranolides from Compositae and their
taxonomic significance. J Indian Chem Soc, 2003;
80: 971-977.

7. Mehta R, Arora OP, Mehta M. Chemical
investigation of some Rajasthan desert plants. Indian
J Chem Sect B, 1981; 20: 834.

8. Catalan CAN, Borkosky SA, Joseph-Nathan P. The
secondary  metabolite  chemistry  of  the
Subtribe Gochnatiinae (Tribe Mutisieae, Family
Compositae) Biochem Syst Ecol, 1996; 24: 659-
718.

9. Aquil M, Akinniyi J, Ndahi NP. Flavonoids
from Dicoma tomentosa. Global J Pure Appl
Sci, 1998; 4: 135-137.

10. Aqgil M, Khan IZ. Dicomatin - a new flavone
glycoside from Dicoma tomentosa. Global J Pure
Appl Sci, 1999; 5: 357-358.

REFERENCES 11. Agil M, Khan 1Z. Three flavone glycosides
1. Goyal P. K., Aggarwal R. R.: A Review on from Dicoma tomentosa Cass. Ultra  Sci  Phys
Phytochemical and Biological Investigation of Plant Sci, 1999; 11: 378-380.
Genus Pluchea, Indo American Journal of Pharm
Research, 2013; 3(4): 3000-7.
www.wipls.org | Vol 7, Issue 5, 2021. | ISO 9001:2015 Certified Journal | 120




Abdel et al.

World Journal of Pharmaceutical and Life Science

12.

13.

14.

15.

16.

17.

Agil M, Khan 1Z, Dimari GA. A new flavone
glycoside from Dicoma tomentosa. Global J Pure
Appl Sci, 2001; 7: 273-275.

Asolkar L. V., Kakkar K. K., Chakre O. J. Glossary
of Indian Medicinal Plants with active principal,
part-1. Publications and Information Directorate,
Council of Scientific and Industrial Research Publ,
New Delhi, 1956; 165.

Jain S. K. Ethnobotany and research in medicinal
plants in India, Ethnobot. Search, New Drugs, 1994;
185: 153-68.

Jansen O., Tits M., Angenot L., Nicolas J. P., De
Mol P., Nikiema J. B., Frédérich M.
Antiplasmodial activity of Dicoma tomentosa
(Asteraceae) and identification of urospermal A15-
O-acetate as the main active compound, Malaria
journal, 2012; 11(1): 289.

Abdillah ' S., Tambunan R. M. Farida, Y.
Sandhiutami, N. M. D. Dewi, R. M. : Phytochemical
screening and antimalarial activity of some plants
traditionally used in Indonesia, Asian Pacific Journal
of Tropical Disease, 2015; 5(6): 454- 457.

Kaur R., Kaur, H. Plant Derived Antimalarial
Agents. Journal of Medicinal Plants, 2017; 5(1):
346-363.

www.wjpls.org

| Vol 7, Issue 5, 2021.

ISO 9001:2015 Certified Journal |

121




