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Abstract
The physico-chemical properties and antifungal activity of Datura metel seed
oil were investigated in this study. The seed oil was extracted by adopting a
standard method using soxhlet extractor. Antifungal activity was determined
using disc diffusion method. The physicochemical analysis was carried out by
adopting standard methods. The physicochemical characteristics showed
that the oil is brownish-yellow, liquid at room temperature, it has a
percentage yield of (18.20%), Specific gravity was (0.89±0.00), Acid value was
(7.60 ± 0.05 mg/g), Iodine value was (12.72 ± 0.04 mg/g), Percentage free
fatty acid was (282 ± 0.00%) and Saponification value was (208.98 ± 1.99
mgKOH/g). The result also revealed antifungal activity of Datura metel seed
oil against the tested organisms Aspergillus niger, Aspergillus flavus,
Aspergillus fumigatus and Rhizopus oryzae. Aspergillus niger reveal zone of
inhibitions of (2.00±1.00, 2.00±0.50 and 3.00±1.00) at all the concentration of
the oil used, Aspergillus flavus reveal zone of inhibition of (2.33±0.76 and
3.33±0.76) at 900µl and 1350µl respectively, Asppergillus fumigatus reveal
zone of inhibition of (2.17±0.58) at 1350µl of the oil and Rhizopus oryzae has
no zone of inhibition at all the concentrations. The results show that the
Datura metel seed oil is good for industrial applications and also shows
substantial antifungal activity against some tested organism at various
concentrations.
Keywords: Datura metel seed oil, physicochemical analysis, antifungal
activity and zone of inhibition.
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INTRODUCTION
Over the years, there has been a spectacular increase in the world demand for both oils and oil meals
with attending uptrend in prices [1]. Estimates available on future production indicate that this trend
will continue [2]. During the 20th century, the non-edible uses of oil seed products declined
substantially due to the availability of relatively inexpensive oil derived from fossil reserves [3]. It is
however, now realized that the fossil reserves could be exhausted or become shorter in supply and is
not renewable [4]. As such, looking into alternative oil sources from various seeds which abound
around us should remain a subject of active investigation. Although such oils is not expected to replace
petrochemicals in their entirety [5].
However, in folklore medicinal practices, some oils extracted from plants and plant products/parts such
as seed are claim to possess some antimicrobial activities among which is antifungal activity against
some pathogenic fungi species. Fungi are the main infectious agents in plants, causing alterations
during developmental stages including post-harvest. In fruit and vegetables, there is a wide variety of
fungal genera causing quality problems related to aspect, nutritional value, organoleptic
characteristics, and limited shelf life [6]. In addition, in some cases fungi are indirectly responsible for
allergic or toxic disorders among consumers because of the production of mycotoxins or allergens [6].
MATERIALS AND METHODS
Plant material and preparations
Mature Datura metel seed were obtained from Aliero Town in Aliero L.G, Kebbi State, Nigeria. The
whole plant was identified and authenticated at the Department of Biological Sciences, Kebbi State
University of Science and Technology, Aliero. The Seeds were handpicked to eliminate the damaged
ones. The hard shells were cracked and the seeds were manually grounded using mortar and pestle
into a powder. The powder sample was stored in a labeled airtight dry container and later used for oil
extraction.
Oil extraction
The oil was extracted by soxhlet extraction method as described by [7].
Physico-chemical Analysis
Several physico-chemical properties of oil extracted were determined, which includes: State, Colour,
Odour, Specific density, state, saponification value, iodine value, acid value, Percentage free fatty acid
and percentage yield.
Colours, Odour, State (at room temperature) were determined according to the method as described
by [8]. Percentage yield, Specific density and Saponification value were also determined according to
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the method as described by [8]. Iodine value was determined by using the method as described by [9].
Acid value was determined by the method as described by [10]. Similarly, the free fatty acid was
determined by adopting a method as described by [11].
Anti-Fungal Assay
The antifungal activity of the Datura metel seed oil against Aspergillus niger, Aspergillus flavus, Aspergillus
fumigatus and Rhizopus oryzae were determined using the disc diffusion method as described by [12].
Briefly, seeded agar plates were prepared by pouring 30 ml of Sabouraud Dextrose Agar (SDA) into each
sterile plate. After solidification of the medium, each plate was inoculated with the suspensions of
Aspergillus and Rhizopus. Datura metel seed oil were applied on filter paper disks (450, 900 and 1350 µl/10
disks) of 6 mm diameter. Ketoconazole was used as positive control. The discs were placed on the surface of
agar plates, all the plates were incubated. The inhibition zone was determined by measuring the diameter
of the clear zone around each disc.
RESULTS AND DISCUSSION
Table 3.1: Physical properties of Datura metel seed oil
PARAMETERS

RESULTS

Oil yield (%)

18.20%

Colour

Brownish yellow

Odour

Agreeable

State (at room temperature)

Liquid

Specific gravity (g/cm3)

0.89±0.00
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Table 3.2: Chemical properties of Datura metel seed oil
PARAMETERS
RESULTS ( Mean ± S.D)
Acid value (mg/KOH/g)
7.60 ± 0.05
Iodine
value 12.72 ± 0.04
(mg/Iodine/100g)
Saponification
value 208.98 ± 1.99
(mg/KOH/g)
Percentage free fatty acid 282 ± 0.00
(%) (mg/g)
Values are presented as mean ± Standard deviation of 3 replicates.
TABLE 3.3: Antifungal activity of D.metel seed oil against Rhizopus oryzae, Aspergillus
niger, Aspergillus flavus, Aspergillus fumigatus and ketoconazole.
Diameter of Inhibition Zone (mm)
Test
Organisms

Concentrations
450µl

900µl

1350µl

Aspergillus
2.00±1.00
2.00±0.50
3.00±0.87
niger
Aspergillus
_
2.33±0.76
3.33±0.76
flavus
Aspergillus
_
_
2.17±0.58
fumigatus
Rhizopus
_
_
_
oryzae
KEY: –: No Zone of inhibition.
Values are presented as mean ± Standard deviation of 3 replicates.

Ketoconazole
(500mg)
5.00±1.00
5.00±1.00
5.00±1.00
4.33±1.53

Physicochemical properties of the oil
From the present study, the physical properties of the oil; the colour was free from
sediments, brownish yellow, odour and state at room temperature were standard like other
conventional edible and commercial used oils. As such the oil may be used for commercial
purposes.
The specific gravity value obtained in this research is higher than that of egusi seed oil
(0.874) reported by [13], lower than (0.962) for cashew nut oil, (0.954) for Desert melon
seed oil [13], according to [14] oil with low specific gravity is an indication that it contain low
molecular weight fatty acid, likewise it will have high saponification value which makes it
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suitable for industrial uses. Specific gravity is the comparison of the weight of the oil to that
of water having the same volume and at a given temperature of 25℃. Specific gravity
measurement can be used in a wide variety of industries. It is particularly useful because it
allows access to molecular information in a non-invasive way [15]. Studies have shown that
the specific gravity of different refined oils varies with their molecular weights which are
affected by refining processes [16]. The result of the specific gravity is (0.89) which is less
than that of water (0.99) at the same temperature of 25℃.
The acid value obtained is lower than that of olive oil 17mgKOH/g [17] and that of shea oil
14·77± 0·065 reported by [18] and higher than the following seed oils; Hyptis spicigera seed
oil 2.5mgKOH/g [17], Citrus lanatus seed oil 5.25mgKOH/g [19], Avocado pear seed oil
5.200mgKOH/g [20] which made it suitable for industrial applications. Acid value is an
indicator for edibility of oil and suitability for industrial use [21]. Datura metel seed oil could
be used for commercial purposes, since the value falls within the recommended codex of 0.6
and 10 for virgin and non -virgin edible oils and fats nearest to other conventional oils, which
are already in use for edible and commercial industries [22]. Acid value determination is
often used as a general indication of the condition and edibility of the oil. This is because an
increase in acid value is accompanied by development of objectionable flavours
odours [21].
The iodine value obtained is less than 100, which shows that the oil could be classified as
non-drying oil. Non-drying oils have iodine values less than 100 which are useful in the
production of soaps [23]. It is an indicator for double bindings in the molecular structure,
which influences the long term stability properties of the oil (i.e. important for storage) [24].
Oils having high iodine number are polyunsaturated indicating the degree of unsaturation
and are desired by oil processors, while a lower iodine number is indicative of lower quality
[24].The result show low iodine value of 12.72mg/g indicating that the fatty acid presence is
unsaturated, especially oleic oil. Datura metel seed oil lies in the category of non-drying oils
(non-drying oil is an oil which does not harden when it is exposed to air). The non-drying oils
have a wide variety of industrial uses; they enter into soaps and cleansers, cosmetics,
lubricants, leather dressings, and candles. They are used in the processes of wool
manufacture, especially carding; they are employed in making tin plate and in foundry
work [24].
Saponification value obtained is lower than 213mgKOH/g in neem seed oil [25] and
253.2mgKOH/g in coconut oil [26], higher than that of Dennettia tripatala fruit oil (Pepper
fruit) 159.33±1-20 [27] and African pear oil 143.76 mgKOH/g which could be good for
industrial uses [20]. Saponification value is an indication of the size or nature of fatty acid
chains esterified to glycerol. In combination with acid values, saponification values are
useful in providing information as to the quantity, type of glycerides and mean weight of the
acids in a given sample of oil [28]. Saponification is only of interest if the oil is for industrial
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purposes, as it has no nutritional significance. But due to the fact that each fat has within
the limits of biological variation, a constant fatty acid composition, determination of the
saponification value is a reasonable means of characterizing the fat [28]. The result shows
high saponification value of 208.98mgKOH/g indicating that the oil can be used industrially
for making soap.
Free fatty acid is the percentage by weight of a specified fatty acid (e.g. percent oleic acid)
[29]. High concentrations of free fatty acids are undesirable in crude vegetable oils because
they result in large losses of the neutral oil during refining. In crude fat, free fatty acids
estimate the amount of oil that will be lost during refining steps designed to remove fatty
acids [30]. High levels of free fatty acids especially linoleic acids are undesirable in finished
oils because they can cause off -favours and shorten the shelf life of oils [30]. The quantity of
free fatty acid in oil is an indicator of its overall quality. They may be formed through
hydrolysis or in the advanced stages of oxidation. An excessive amount of free fatty acids
lowers the smoke point of oil and will cause ‘popping’ of the oil during cooking. High quality
oils are low in free fatty acids [31]. In refined vegetable oils, the lower the free fatty acid the
more acceptable the oil is to man in terms of palatability. From the result, the percentage
free fatty acid of oil obtained is high indicating that the oil is not good for consumption.
Antifungal activity of the oil
The result of the antifungal activity of Datura metel seed oil reveals that A. niger has zone of
inhibition at all concentration of the oil, which indicates that the oil can be used as
antifungal agent. While A. flavus has only zone of inhibition at 900µl and 1350µl of the oil
which show the oil can be use as antifungal agent but at high concentrations, A. fumigatus
has zone of inhibition at 1350µl of the oil which also shows that the oil can be use as
antifungal agent but at high concentration. In the case of Rhizopus oryzae there is no zone of
inhibition at all the concentrations of the oil which means either the oil has no activity
against R. oryzae at all or the concentration used is too low to inhibit the organism.
However, the inability of the oil to inhibit the growth of the tested organisms at lower
concentrations may be due to the low levels of the active ingredient (the bioactive
compounds) in the concentration of the oil [32]. The inhibitory effect of the plant oil at the
various concentrations against the tested organisms has established antifungal potentials of
the seed.
CONCLUSION
From the physico-chemical analysis results of the oil obtained in this study, it can be
concluded that Datura metel seed oil can be used in industries for soap making, cosmetic,
lubricants, leather dressings and candles industries, because many of the physico-chemical
properties of Datura metel seed oil studied are similar with other conventionally used oils.
Physico-chemical properties of oil, shows that Datura metel seed oil can be used in
commercial scale in many industries. The results of the antifungal activity indicate that the
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oil of Datura metel seeds has an interesting antifungal activity. According to the results,
extracted oil from Datura metel seed may be used an alternative to the synthetic antifungal
agents.
ACKNOWLEDGEMENTS
The Authors wish to acknowledge the Scientists, Technologists and Laboratory assistants in
Biochemistry and Microbiology laboratories, Kebbi State University of Science and
Technology, Aliero, Nigeria for their maximum support and cooperation.
REFERENCES
1. Maliki, T. Oil price on uptrend.J.AM. Oil Chemists Soc,pp 1988; 1066-1075.
2. Kaufman, A. Oleo Chemicals. A look at world trends, INFORM, 1990; 1: 1034-1048.
3. Lea, P. and Leegood, R. Plant Biochem. and Plant Mol. Biol. New York. J. Wiley and Sons
1993; 364.
4. Boelhouwer, C. Trends in Chemistry and technology of Lipids. J. AM. Oil Chem. Soc, 1983;
60: 457-462.
5. Harwood, H. J. Oleo Chemicals as fuel: Mechanical and economic feasibility JAM. Oil Chem.
soc, 1984; 61: 315-324.
6. Yanes, L.R., Torres, P.I., Guevara-Gonzales, R.G., Hernandez-Zul, M.I., Quijano-Carranza,
J.A. and Rico-Garcia, E. The effect of climate change on plant diseases. Afr J Biotechnol.
2012; 11: 2417–2428.
7. Okolie, P.N., Uaboi-Egbenni, P.O. and Ajekwene, A.E. Extraction and Quality Evaluation of
Sandbox Tree Seed (Hura crepitan) Oil. World Journal of Agricultural Sciences 2012; 8 (4):
359-365.
8. AOAC. Official Methods of analysis of the Association of Official Analytical Chemists, 16th
Edition; Gaithersburg, USA. 1998. 801-805 pp.
9. Warra, A.A., Hassan, L.G., Gunu, S.Y. and Jega, S. A. Soxhlet extraction, physicochemical
analysis and cold process saponification of Nigerian Jatropha curcas L.Seed oil. Nigerian J.
Basic and Appl. Sci. 2010; 18: 315-321.
10. Bassir, O. Handbook of Practical Biochemistry, Ibadan University Press, Ibadan, Nigeria.
1978 .347-349 pp.
11. John, K. Analytical Chemical for Technicians, 3rd Edn. Lewis Publishers, Kalyani Publisher,
New Delhi, India. 2003. 347-349 pp.
12. Schuck,V.J.A., Fratini, M. and Rauber, C.S. Avaliação da atividade antimicrobiana de
Cymbopogon citratus. Revista Brasileira de Ciências Farmacêuticas 2001; 37: 45-9.
13, Mabaleha, M.B., Mitei, Y.C. and Yeboah, S.O. A Comparative Study of the Properties of
Selected Melon Seed Oils as Potential Candidates for Development into Commercial Edible
Vegetable Oils. Journal of American Oil Chemists Society 2007; 84:31-36
14. Afolabi, I.S. Chemical qualities of oils from fresh and market vegetable crops within
Kwara State Nigeria. Nigerian Society of Experimental Biology. 2008; 20: 71-75.
15. AOCS. Official and Tentative methods of American Oil Chemists Society, 3rd Ed. 1973.
International Research Journal of Pharmaceutical and Biosciences (IRJPBS) 3 (2)

Isah Musa Fakai et al., 2016/ Physico-chemical analysis and antifungal activity of Datura metel
seed oil

16. Nkafamiya, I. I., Maina, H. M., Osemeahon, S.A. and Modibbo, U. U. Percentage oil yield
and physiochemical properties of different groundnut species (Arachis hypogaea). African
Journal of Food Science. 2010; 4 (7): 418 – 421.
17. Davine, J. and Williams, P.N. The chemistry and technology of edible oils and fats. World
Journal of Agricultural Sciences 1961; 8 (4): 359-365.
18. Warra, A.A., Suraj, L. G. and Jega, S.A. Soap preparation from Soxhlet extracted Nigerian
Cotton seed oil. Bayero J. Pure and Appl. Sci. 2011; 4(1): 180-183.
19. Anhwange, B.A., Ikyenge, B.A., Nyiatagher, D.T. and Ageh, J.T. Chemical Analysis of
Citrullus Lanatus (Thunb.),Cucumeropsis Mannii (Naud.) and Telfairia Occidentalis (Hook F.)
Seeds Oils. J. Appl. Sci. Res. 2010; 6(3): 265-268.
20. Ikhuoria, E.U. and Maliki, M. Characterization of Avocado pea (persea americana) and
African Pear ( Dacryodes adulis) extracts. African J. Biotechnol, 2007; 6(7):950-952.
21. Nkafamiya, I. I., Manji, A. J. and Aliyu, B. A. Degradation of Groundnut oil used for
hallows frying. J. Chem. Soc. Nig., 2006; 31: 22 – 26.
22. Hariod, E. Pearson’s Analysis of Food. McMillan Education Ltd, London. 1990; 55: 520521pp.
23. Asuquo, J.E. Studies on the adsorption of some selected metallic soaps onto hematite.
Ph.D. Dissertation, University of Port Harcourt. Nigeria. 2008; 856-919 pp.
24. Asiedu, J. J. Processing Tropical Crops: a Technological Approach. The Macmillan Press
Publication Ltd (2nd ed.), 1989. 43-788 pp.
25. Akpan, U.G., Eyo, A.A., Aluko, P.O, Garba, S.A., Ali, U.D., Lamai, S.L. and Olufeagba, S.O.
Proceedings of the 12th Annual Conference of the Biotechnology Society of Nigeria, 1999.6366 pp.
26. Oshinowo, T. Evaluation of some Nigerian oils as potential raw materials for polyvinyl
chloride thermal stabilizers. J. Nigerian Soc. of Chem. Engineers, 1987; 6(1): 36-41
27. Kuntom, A., Ahmad, I., Kifli, H. and Mat Shariff, Z. Effects of Superfatting Agents on
cracking phenomena in Toilet Soap. J. Surfactants and Detergents. 1999; 2(3): 325-329.
28. Derise, N. L., Lau, H. A., Ritchey, S. J. and Murphy, E. W. Yield, Proximate Composition
and Mineral Elemental Content of thbree cultivars of rawand roasted peanuts. J. Food Sci.,
1974; 39: 264 – 266.
29. Nielson, S. S. Introduction to Chemical analysis of Foods. Chapman and Hall, New York,
1994. 93 -107 pp.
30. Weiss, T. J. Physical and Chemical properties of fats and oils. In food oils and their uses.
New York, 1983. 93 -107 pp.
31. Overhults, D.G., White, G. M., Hamilton, H. E., Ross, I.J. and Fox, J. D. Effect of Heated Air
Drying on Soyabeans oil quality. Transaction of ASAE. 1974; 72 – 150.
32. Bauer, A.W., Kirby, W.M., Sherris, J.C. and Turck, M. Antibiotic susceptibility testing by
standardized single disc method. Am. J. Clin Pathol., 1996; 44: 493-496.

International Research Journal of Pharmaceutical and Biosciences (IRJPBS) 3 (2)

