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Abstract 

The inside weight, seed numbers, 1000 seed weight, dry matter and moisture of fruit and seeds were 

determined as 6779 g, 948 unit, 1241 g, 95.43% and 4.57%, respectively. Fig seed contained 29.17% 

oil. Acidity, iodine value, peroxide salue, refractive index, density, viscosity, melting point, total phenol  

and oxidative stability value of fig seed oil were established as 4.6 mg KoH/g,176 I2 g/100g,  4.5 meq 

O2/kg, 1.480 (nD), 0.925 mg/ml, 52.1 mPa, -15.1 oC,21.71 (mg GAE/g) and 2.97 110 oC/h, respectively. 

Fig seed oil contained Palmitic (6.76%), oleic (18.66%), linoleic 29.03%) and linolenic 41.85%) acids 

as major fatty acids. Al, Cr, Fe, Co, Ni, Cu and Zn contents of seeds were deteceted as 0.905, 784.80, 

1913.67, 55.64, 1579.91, 6197.69 and 219.65 ppb, respectively. Fatty acids content in Fig has great 

applications as vegetable oils and could beutilized for therapeutic benefit. Also, fig seed oil  had 

effective on S. aureus, E. aeruginosa, E. coli, E. faecalis, and K. pneumoniae strains, C. albicans and A. 

flavus fungal strains as in vitro..While fig seed oil showed a strong antibacterial effect on E. coli from 

gram negative bacterias, the effect determined for P. aeruginosa and K. pneumoniae was found to be 

weaker than the antibiotic effect used for positive control. 
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1. Introduction 

Fig (Ficus carica L.) is a plant which cultivated 

since ancient times. It is a widely known and 

consumed Mediterranean plant. Its fruit contains 

vitamins, dietary fiber, mineral and oil [1,2]. They 

are commonly consumed  both fresh  and dried. 

Dried figs are rich in carbohydrates, sugars, 

minerals, vitamins, organic acids and phenolic 

compounds [3,4]. Fatty acids have important role in 

the reduction of body cholesterol levels as indicated 

by omega-3 fatty acids [5,6]. In recent years, 

antimicrobial effect of a number of oils and their 

constituents have been investigated against bacteria 

and fungi [7]. The oils of medicinal plants have 

been used for treatment of various ailments since 

men learnt the art of extraction [8].  

 

 

Many components naturally present in beneficial 

properties [9]. Plant oils  showed  antimicrobial 

activity against a wide range of pathogenic fungi 

and bacteria species [10,11]. Recently, plant derived 

antibiotics and antimycotics are attracting the 

attention of cosmetic microbiologists and 

dermatologists because they are cheaper, safer, eco-

friendly and within the each of the medical 

community [12]. The objective of present study was 

to determine some proximate, physico-chemical 

properties, heavy metal contents fatty acid 

compositions and antimicrobial activity of Fig fruit 

and seed oils. 
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2. Materials and Methods 

2.1.Material 

Riped fig (Ficus carica L.) samples were collected 

from a fig garden in Aydın province (Bozdoğan) of 

Turkey.  Fruits were washed with drinkable water, 

and kept in refrigerator by using. 

2.2.Proximate analysis 

The physico- chemical properties of fig seed and 

oils were determined [13,14]. Total phenolic content 

was determined with the Folin-Ciocalteu reagent 

according to Yoo et al. [15]. The oil was obtained 

from the seed powders with petroleum ether in a 

Soxhlet extractor for 6 h according to AOCS 

Official methods Am 2-93. After the solvent was 

removed  by rotary evaporator,  the oil was flushed 

with a stream of nitrogen and stored at -18 oC in 

sealed vials.  

2.3.Fatty acid analysis 

The fatty acid methyl esters were identified by 

comparing the retention time of the samples and 

appropriate fatty acids methyl esters standards [16]. 

About 20 mg of sodium hydrogen sulphate 

(monohydrate, extra pure; Merck, Darmstadt, 

Germany) was added, and after centrifugation at  

4500 g for 10 min, the top n-heptane phase was 

injected in a Varian 5890 gas chromatograph with a 

capillary column, CP-Sil 88 (100 m long, 0.25 mm 

ID, film thickness 0.2 μm).  A standard fatty acid 

methyl ester mixture (Sigma Chemical Co.) was 

used to identify sample peaks [13].  

 2.4.Determination of mineral  

Fig samples were dried at 70 ºC in a drying cabinet 

until reached constant weight.  After about 0.5 g 

ground sample was digested by using 5ml of 65% 

HNO3 and 2 ml of 35% H2O2 in microwave,  the 

volume was completed to 20 ml with ultra-

deionized water, and minerals were determined by 

ICP AES (Varian-Vista, Australia) [17].  

2.5.Antibacterial activity 

It was investigated the antibacterial  and antifungal 

effect of fig seed oil against standard bacterial and 

fungal strains (Staphylococcus aureus (ATCC 

25923), Pseudomonas aeruginosa (ATCC 27853), 

Escherichia coli (ATCC 25922), Enterococcus 

faecalis (ATCC 51299), Klebsiella pneumoniae 

(ATCC 700603), Candida albicans (ATCC 90028) 

and Aspergillus fulavus (ATCC 28539)) that was 

determined with disk diffusion method in 

accordance with the recommendations of Clinical 

and Laboratory Standards Institute (CLSI). 

2.6.Disc Diffusion Method 

Bacterial strains were inoculated with Nutrient 

Broth (Difco) for activation and yeast strains with 

Sabouraud Dextrose Broth (Difco) and incubated at 

37 ° C for 24 hours. Sterile empty discs (Oxoid) 

were impregnated with 20 μl of micropipette from 

fig seed oil and dried. Suspensions of each bacterial 

strain were adjusted to 0.5 McFarland and drained 

with Merlot-Hinton Agar (MHA, Oxoid) with the 

help of an extruder. The oil-impregnated discs were 

pressed gently and placed 2 cm apart. Then,  plates 

with bacteria were incubated at 37 ° C for 18-24 

hours. Likewise, Mueller-Hilton agar (pH: 7.2-7.4) 

supplemented with 2% dextrose and 0.6 μg 

methylene blue was used for the antifungal 

susceptibility test.  Spectrophotometrically, the 

fungal suspension, which had its concentration 

adjusted to 0.5 Mc Farland, spread to the 

substratesurface. Again, oil-impregnated discs were 

placed on the surface of the plates. Plates were 

incubated at 35 ° C for 48 hours [18,19]. At the end 

of the period, the inhibition zones formed on the 

substrate were determined in mm [20].The 

experiments were repeated three times. In this study  

were used Ampicillin (10 μg) for enterococci, 

cefoxitin (30 μg) for S. aureus, and  Fluconazole 

(25 μg) for C. albicans,  amphotericin B (20 μg) for 

A.flavus, ciprofloxacin (5 μg) for gram-negative 

bacteria reference antibiotic discs [19,21] DMSO 

impregnated sterile discs were used as negative 

control [22]. 

2.7. Statistical analyses  

Mean±standard deviation (MSTAT C) of results 

were calculated according to Püskülcü and İkiz [23].  

3. Results and Discussions 

Some physico-chemical properties of Sarı Lop fig 

seed and oil are given in Table 1. The inside weight, 

seed numbers, 1000 seed weight, dry matter and 

moisture of fruit and seeds were determined as 6779 

g, 948 unit, 1241 g, 95.43% and 4.57%, 

respectively. Fig seed contained 29.17% oil. 

Acidity, Iodine value, peroxide value, refractive 

index, density, viscosity and oxidative stability 

values of fig seed oil were established as 4.6 mg 

KoH/g, 176 I2 g/100g,  4.5 meq O2/kg, 1.480 (nD), 

0.925 mg/ml, 52.1 mPa and 2.97 110 oC/h, 

respectively. Weight of 100 seeds, oil content, 

viscosity, refractive index, density and iodine values 
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of O. ficus indica were found as 1.38 g, 10.90%, 

0.0531 (Pas), 1.475 nD, 0.903 mg/ml and 101.5, 

respectively [24]. Peroxide value, iodine value, free 

fatty acid, viscosity values of Annona muricata oil 

were found as 0.89 meq/kg, 102.4,  14.2%  and 27.0 

mPa.s, respectively [25]. Viscosity is commonly 

perceived as thickness, or resistance to pouring [25]. 

The density of the seed oil at 20 oC compared 

flavourably with native rapeseed oil (0.910) and 

soybean oil (0.921) [26]. The results on fig oil was 

in accordance with the published density data for 

coconut, corn and rapeseed oils [26, 27]. Acid 

value, iodine value, peroxide value, specific gravity 

and refractive index values of Citrullus vulgaric 

seed oil were determined as 6.48 mgKOH/g, 123 g 

I2/ 100 g, 21 meq/kg, 0.915 mg/ml and 1.46, 

respectively [6]. The specific gravity and refractive 

index measures the purity of the oil. Results showed 

differences when compared with literature values. 

These differences can be probably due to plant 

species, variety, genetic factor and analytic 

conditions. In addition, saturated and unsaturated 

fatty acid contents of seed oils can change phycio-

chemical properties of oil samples. 

Fatty acid compositions of fig seed oil are shown in 

Table 2. Palmitic, oleic linoleic and linolenic acids 

were found as key fatty acids of fig seed oil. As a 

saturated fatty acid, myristic (0.014%), palmitic 

(6.76%) stearic (2.81%), arachidic (0.27%), behenic 

(0.08%) and bignoseric (0.04%) were determined. 

Especially, polyunsaturated fatty acid contents of 

Fig seed oil were found higher than those of both 

saturated and unsaturated fatty acid contents. Mean 

values of saturated, nansaturated and 

polyunsaturated fatty acid contents were found as 

9.97%, 18.99% and 89.87%, respectively. The fatty 

acid composition of the oil showed differences with 

values obtained in previous studies on several seed 

oils. Jeong and Lachance [28] reported that dried 

fig seed oil contained 53.1% linolenic, 21.1% 

linoleic, 13.8% palmitic, and 9.8% oleic acids. In an 

other study, A. muricata oil contained 20.33% 

palmitic, 4.22% stearic, 41.41% oleic, 30.60% 

linoleic and 2.13% linolenic acids [25]. The content 

of linolenic acid was found partly low (41.85) than 

that of reported (53.1%) by Jeong and Lachance 

[28]. The fatty acid composition and ratio of 

unsaturated to saturated fatty acids were similar to 

those reported in the literature. The oil exhibited 

good physicochemical properties and could be 

useful as edible oils and for industrial applications. 

Heavy metal contents of both seed and oil are given 

in Table 3. Al, Cr, Fe, Co, Ni, Cu and Zn contents 

of seeds were determined as 0.905, 784.80, 1913.67, 

55.64, 1579.91, 6197.69 and 219.65 ppb, 

respectively. In addition, fig seed oil contained 

0.384 Al, 621.35 ppb Cr, 246.79 ppb Fe, 32.93 ppb 

Co, 1267.63 ppb Ni, 3312.98 ppb Cu and 13347 Zn. 

Excessive accumulation of heavy metals in 

agricultural soils through wastewater irrigation may 

affect food quality and safety [29]. Metals like iron, 

copper, zinc and manganese are required for 

metabolic activities in organisms [30]. Generally, 

heavy metal contents of seeds were found higher 

than those of results of oil.  

The results revealed that fig seed oil has a good 

lipid content with an average oil yield 29%. 

Palmitic, stearic, oleic, linoleic and linolenic acids 

had been key fatty acids of fig seed oil. Fatty acid 

content of Fig oil has great applications as vegetable 

oils and could be utilized for therapeutic benefit. 

 

Table 1. Physico-chemical properties of Sarı Lop fig seed and oil 
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Table 2. Fatty acid composition of  fig seed oil (%) 

 
 

Table 3. Heavy metal contents of fig seed and oil (ppb) 

 
Table 4. Measured inhibition diameters (mm) for standard bacterial 

and fungal strains of fig seed oil tested 

 

Table 5. The effects of tested standard antibiotics against 7 different microorganisms tested  

(inhibition zone diameters = mm) 
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The effect of fig seed oil on the standard 

microorganism strains is shown in Table 1. The 

inhibition zone diameters measured for the same 

microorganisms for the antibiotics used for control 

are given in Table 2. In this study, fig seed oil had 

effective on S. aureus, E. aeruginosa, E. coli, E. 

faecalis, and K. pneumoniae strains, C. albicans 

and A. flavus fungal strains as in vitro. When were 

compared the inhibition diameters obtained with 

antimicrobial and antifungal drugs used for positive 

control and the inhibition diameters obtained with 

fig seed oil, it was found that fig kernel oil had a 

strong effect for gram positive bacteria. While fig 

seed oil showed a strong antibacterial effect on E. 

coli from gram negative bacterias, the effect 

determined for P. aeruginosa and K. pneumoniae 

was found to be weaker than the antibiotic effect 

used for positive control. For fungi tested in yeast 

and mold, antifungal activity was found to be 

similar to antifungal drugs used for positive control. 

It has been shown that fig oil seed is effective at 

varying degrees of yeast and mold fungi to gram-

positive and gram-negative bacterial strains tested in 

vitro. Tabassum and Vidyasagar [31] investigated 

antimicrobial activity of Cocos nucifera, Helianthus 

annus, Brassica juncea, Ricinus communis, Arachis 

hypogea, Glycine max, Gossypium hirsutum and 

Sesamum indicum oils against bacterisa and fungi 

(Escherichia coli, Trichophyton rubrum and 

Candida albicans) by agar well diffusion method. 

Helianthus annus seed oil showed maximum 

antimicrobial activity against tested bacteria and 

fungi with MIC values ranging from 0.62 to 40 

mg/mL using inhibitory zone estimation, followed 

by Ricunus Communis, Cocos nucifera, Brassica 

juncea, Sesamum indicum, Gossypium hirsutum, 

Glycine max and Arachis hypogea. Sunflower seed 

oil was affective on microorganisms such as 

Staphylococcus aureus, Bacillus subtilis, E.coli and 

C.albicans which commonly involved in urinary 

tract infection [32]. Kushwah and Singh [33] 

reported the antimicrobial activity of Ricinus 

communis seed against E.coli, B. subtilis, B. cereus, 

S. aureus, C. glabrata and C. albicans and revealed 

methanolic seed extract with strongest antibacterial 

activity against E.coli (15mm). Antimicrobial 

activity of Cassava (Manihot esculenta Crantz) seed 

oil was investigated using agar-well diffusion 

method against Staphylococcus aureus, 

Propionibacterium acnes, Escherichia coli, 

Pityrosporium ovale and Candida albicans which 

were isolated from skin infections, and cassava seed 

oil had inhibitory effect on the growth of all the test 

isolates [12]. The results revealed that all the seed 

oils are potent antimicrobials against all the 

microorganisms tested. There is the need to further 

conduct in vivo studies with the oils. 
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