wjpls, 2022, Vol. 8, Issue 3, 242 — 246. Research Article

ISSN 2454-2229

World Journal of Pharmaceutical and Life Sciences
WIJPLS

wWww.wijpls.org

SJIF Impact Factor: 6.129

CONSTITUENTS AND ANTIMICROBIAL ACTIVITY OF HELIANTHUS ANNUUM
(ASTERACEAE) OIL

Abdel Karim M.**, Osama N.}, Mai Mekki* and Tohami Z.2

'Sudan University of Science and Technology, Faculty of Science.
“University of Bahri, Faculty of Education.

Corresponding Author: Abdel Karim M.
Sudan University of Science and Technology, Faculty of Science.

Article Received on 15/01/2022 Avrticle Revised on 05/02/2022 Avrticle Accepted on 25/02/2022

ABSTRACT

Helianthus annuum is considered as a significant source of vegetable oil and vegetable protein. Seeds are rich in
polyunsaturated and monounsaturated fatty acids. They also contain tocopherols, folates, vitamin B , copper and
zinc.This plant contains some biologically interesting molecules including flavonoids, alkaloids, saponins and
tannins.Seed oil and herb tincture are used traditionally as antitumor, antiasthmatic, antioxidant, antipyretic and
antimicrobial. GC- MS analysis of Helianthus annuum oil revealed the presence of the following major
components: i) 9-octadecenoic acid (Z)-, methyl ester (53.92 %) .ii) 9,12-octadecadienoic acid (Z,Z)-, methyl
ester (32.70 %).iii) methyl stearate (6.15%). iv) hexadecanoic acid, methyl ester ( 5.23 %) .The oil was evaluated
for its antimicrobial activity against five standard human pathogens. The oil showed moderate activity against

Pseudomonas aeruginosa, Staphylococcus aureus and the fungal species Candida albicans.
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INTRODUCTION

Helianthus annuum is a plump, stiff annual plant (1-3m
high) in the subfamily Helianthoideae and the family
Asteraceae.The plant is native to north America.
Helianthus annuum is considered as a significant source
of vegetable oil and vegetable protein.”! Seeds are rich in
polyunsaturated and monounsaturated fatty acids. They
also contain tocopherols, folates, vitamin B, copper and
zinc.™ This plant contains some biologically interesting
molecules including flavonoids, alkaloids, saponins and
tannins.®™ Seed oil and herb tincture are used
traditionally as antitumor, antiasthmatic, antioxidant,
antipyretic, antihyperglycaemic and antimicrobial. Seed
oil is diuretic, astringent, vermifuge, cathartic and
stimulant.”) Seeds are also used traditionally in the
treatment of pulmonary infections, laryngeal, cough,
wounds and fever.">*4 Seed oil may prevent cancer and
other oxidative stress — related diseases through its
potent antioxidant properties.*>¢]

Table 1: Test organisms.

The pharmacodynamic basis for the ethnobotanical uses
of Helianthus annuum has been established.It has been
reported that the plant possesses diverse pharmacological

activities including: anti-inflammatory,*”’
antiasthmatic,™® antimicrobial ®**?% and antiviral,*!
activities

MATERIAL AND METHODS

Plant material

The seeds of Helianthus annuum were collected from
Kordofan-Sudan. The plant was authenticated by The
Medicinal and Aromatic Plants Research Institute-Sudan.

Test organisms

Helianthus annuum oil was investigated for
antimicrobial activity using the standard microorganisms
shown in Table 1.

No. | Microorganism Type
1 | Bacillus subtilis G+ve
2 | Staphylococcus aureus G+ve
3 | Pseudomonas aeroginesa | G-ve
4 | Escherichia coli G-ve
5 | Candida albicans Fungi
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Methods

Extraction of oil

Helianthus annuum seeds (250g) were macerated with
hexane at room temperature. Removal of the solvent
under reduced pressure gave the oil.

GC-MS analysis
Helianthus annuum oil was analyzed by gas
chromatography- mass spectrometry. A Shimadzo GC-

Table 2: Oven temperature program.

MS-QP2010 ultra instrument was used. Helium was used
as carrier gas. Oven temperature program is given in
Table 2, while other chromatography conditions are
displayed in Table 3.

Rate | Temperature | Hold time (min™)
- 60 0.00
10 300 3.00

Table 3: Chromatographic conditions.

Column oven temperature | 50.0c°®
Injection temperature 300.00
Injection mode Split
Flow control mode Pressure
Pressure 100.00KPa
Total flow 50.0 ml/min
Column flow 1.61 ml/min
Linear velocity 46.3cm/sec
Purge flow 3.0 ml/min
Split ratio -1.0

Testing of antimicrobial susceptibility

The paper disc diffusion was used to screen the
antibacterial activity of the targeted oil and performed by
using Mueller Hinton Agar (MHA). The experiment was
carried out according to the National Committee for
Clinical Laboratory Standards Guidelines.”” Bacterial
suspension was diluted with sterile physiological
solution to 10° 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
20ul of a solution of test sample. The inoculated plates
were incubated at 37°C for 24 hours in the inverted

position. The diameters (mm) of the inhibition zones
were measured.

RESULTS AND DISCUSSION

The GC-MS analysis of Helianthusa annuus oil showed

12 components (Table 4) . Total ions chromatograms is

depicted in Fig.1. The analysis of the oil revealed the

following major components:

i) 9-Octadecenoic acid (Z)-, methyl ester (53.92 %).

i) 9,12-Octadecadienoic acid (Z,2)-, methyl ester
(32.70 %).

iii) Methyl stearate (6.15%).

iv) Hexadecanoic acid, methyl ester (5.23 %)

s'n 78 10 128 1

The mass spectrum of 9-octadecenoic acid methyl ester
is presented in Fig.2.The signal at m/z296 (RT.16.968)
corresponds M* [CyoH360,]". Fig.3 shows the mass
spectrum of 9,12-octadecadienoic acid methyl ester. The
peak at m/z 294(RT. 16.892) corresponds M*
[C19H340,]". Fig. 4 shows the mass spectrum of methyl
stereate. The signal at m/z 298 (R.T.17.129) corresponds
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Fig. 1: Total ions chromatograms.

M+[C19H3802]+, while the peak at m/z 267 accounts for
loss of a methoxyl. The mass spectrum of hexadecanoic
acid methyl ester is presented in Fig. 5.The peak at m/z
270 (RT15213) isdueto M* [C17H3202]+.
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Table 4: Constiuents of Helianthus aannuus oil.

No. | Name Ret.Time | Area%
1. 9-Hexadecenoic acid, methyl ester, (Z)- 15.033 0.04
2. Hexadecanoic acid, methyl ester 15.213 5.23
3. cis-10-Heptadecenoic acid, methyl ester 15.999 0.05
4, Heptadecanoic acid, methyl ester 16.199 0.07
5. 9,12-Octadecadienoic acid (Z,Z)-, methyl ester 16.892 32.70
6. 9-Octadecenoic acid (Z)-, methyl ester 16.968 53.92
7. Methyl stearate 17.129 6.15
8. Cyclopropaneoctanoic acid, 2-[(2-pentylcyclopropyl)methyl]-, methyl ester 18.524 0.26
9. cis-11-Eicosenoic acid, methyl ester 18.670 0.59
10. | Eicosanoic acid, methyl ester 18.873 0.46
11. | Tricosanoic acid, methyl ester 21.255 0.06
12. | Tetracosanoic acid, methyl ester 21.986 0.47
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Fig. 2: Mass spectrum for 9-octadecenoic acid[z]-,methyl ester.
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Fig. 3: Mass spectrum of 9,12-octadecadienoic acid.
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Fig. 4: Mass spectrum of methyl stearate.
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Fig. 5: Mass spectrum of hexadecanoic acid methyl ester.
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Antimicrobial activity

Helianthusa annuus oil was screened for antimicrobial
activity against five standard human pathogens. The
average of the diameters of the growth inhibition zones
are presented in Table (5). Results were interpreted in the
following terms: (<9mm: inative; 9-12mm:partially

Table 5: Inhibition zones (mm/mg sample).

active;13-18mm: active;>18mm:very active). Ampicilin,
gentamicin and clotrimazole were used as positive
controls. The oil showed moderate activity against
Pseudomonas aeruginosa, Staphylococcus aureus and
the fungal species Candida albicans.

Type

Sa | Bs | Ec | Ps| Ca

0il(100mg/ml)

15113 ]13|15| 14

Ampicilin(40mg/ml)

30 [15] -] -] -

Gentamicin(40mg/ml)

1912512221 --

Clotrimazole(30mg/ml)

Sa.: Staphylococcus aureus
Bs.: Bacillus subtilis

Ec.: Escherichia coli

Pa.: Pseudomonas aeruginosa
Ca.: Candida albicans

REFERENCES

1. Owens GL & Rieseberg LH: Hybrid incompatibility
is acquired faster in annual than in perennial species
of sunflower and tarweed. J Evol, 2014; 68(3): 893-
900.

2. Dwivedi A & Sharma GN A review on Heliotropism
plant: Helianthus annuus L. J Pharmacol, 2014;
3(2): 149-155.

3. Venktesh A & PrakashV: Functional properties of
the total proteins of sunflower (Helianthus annuus
L.) seed-effect of physical and chemical Treatments.
J Agr. Food Chem, 1993; 41(1): 18-23.

4. Lee YH, Song HL, Piaoc XM, Park KH, Nam SY,
Kim 1J, Choi SY, Jang YS & Kim HS : Variations of
seed traits, oil content and fatty acid composition in
sunflower accession. Korean J Crop Sci,, 2010; 55:
245-252,

5. lzquierdo NL, Aguirrezabal, Andrade F & Pereyra VV
Night temperature affects fatty acid composition in
sunflower oil depending on the hybrid and the
phonological stage. Field Crop Res, 2002; 77: 115-
126.

6. Baydar H & Erbas S: Influence of seed development
and seed position on oil, fatty acids and total
tocopherol contents in sunflower (Helianthus
annuus L.). Turk J Agric For, 2005; 29: 179-186.

7. Arshad M & Amjad M: Medicinal use of Sunflower
oil and present status of sunflower in Pakistan. Sci
Technol. Dev, 2012; 31(2): 99-106.

8. lbrahim TA & Ajongbolo KF: "Phytochemical
screening and antimicrobial activity of crude
extracts of Basella alba and Helianthus annuus on
selected food pathogens. J Microbiol Biotechnol,
2014; 3.2: 27-31.

9. Disterhoft EM, Posthumus MA & Voragen GJ:
Non-starch  polysaccharides  from  Sunflower
(Helianthus  annuus) meal and palm-kernel
(Elaeisguineensis) meal—investigation of the
structure of major polysaccharides. J Sci Food Agr,
1992; 59: 151-160.

10. Spring O and Hager A Inhibition of elongation
growth by two sesquiterpene lactones isolated from
Helianthus annuus L., Planta, 2006; 156(5): 433-
440.

11. Spring O, Albert K and, HagerA: Three biologically
active heliangolides from Helianthus annuus.
Phytochem, 1982; 21(10): 2551-2553.

12. Suo M & Yang J. Ceramides isolated from
Helianthus annuus L. Helvetica Chimica Acta, 2014;
97(3): 355-360.

13. Imran M, Hussain A, Gurmani ZA, Zahid MS &
Khan S: Cultivation of sunflower and its utilization
in livestock. Science J Technol Dev, 2008; 27: 1-2.

14. Heiser CB. The sunflower. University of Oklahoma
Press, 1976; 198.

15. Ukiya M.: Triterpene glycosides from the flower
petals of sunflower (Helianthus annuus) and their
anti-inflammatory activity J Nat Prod, 2007; 70.5:
813-816.

16. Ukiya M, Akihisa T, Tokuda H, Koike K, Takayasu
J, Okuda H, Kimura Y, Nikaido T & Nishino H :.
Isolation, structural elucidation and inhibitory
effects of terpenoid and lipid constituents from
Sunflower pollen on Epstein - Barr virus early
antigen induced by tumor promoter, TPA. J Agr
FOOD Chem, 2003, 51(10): 2949-57.

17. Heo JC, Woo SU, Kweon M A, Park JY, Lee HK,
Son M, Rho JR & Lee SH: Aqueous Extract of The
Helianthus annuus seed alleviates asthmatic
symptoms In vivo. Int J Mol Med, 2008; 21(1): 57-
61.

18. Giada MD & Mancini FJ: Antioxidant capacity of
the striped Sunflower (Helianthus annuus L.) seed
extracts evaluated by three In vitro methods. Int J
Food Sci Nutr, 2009; 60(5): 395-401.

19. Subashini R & Rakshitha SU: Phytochemical
screening, antimicrobial activity and in vitro
antioxidant investigation of methanolic extract of
seeds from Helianthus annuus L. Chem Sci Rev and
Lett, 2012; 1(1): 30-34.

www.wipls.org | Vol 8, Issue 3, 2022. ISO 9001:2015 Certified Journal | 245




Abdel et al.

World Journal of Pharmaceutical and Life Science

20.

21.

22.

Saini SNI & Sharma S: Antidiabetic Effect of
Helianthus annuus L., Seeds ethanolic extract in
streptozotocinnicotinamide induced type 2 Diabetes
Mellitus. Int J Pharm Pharm Sci, 2013; 25(2): 382-
387.

Subashini R, Mahesh V, Kavitha A, Geethanjali B &
Umamaheshwari S: Comparative evaluation of
antimicrobial activity of selected three herbal plants
extract with digital Image processing. EJB, 2013;
9(2): 14-26.

National Committee for Clinical Laboratory
Standards (NCCLS) Performance standards for
antimicrobial susceptibility  testing; ninth

informational supplement, Wayne, Pensilvania
document M100-S9, 1999; 19.
www.wipls.org | Vol 8, Issue 3,2022. | ISO 9001:2015 Certified Journal 246




