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Ficus carica, commonly known as the fig tree, is widely cultivated across many regions of the world, particularly in the Middle East, due
to its nutritional, medicinal and economic importance. The latex of this tree is a milky white sap that can be found in all tissues, particularly
the unripen leaves and fruits. In this study, fig latex collected from the West Bank of Palestine was extracted using 100% ethanol, 70%
ethanol, 80% methanol and ethyl acetate. Antioxidant activity assessed by the DPPH assay showed high inhibition for 80% methanol
(79.5 = 1.4%) and 70% ethanol (71.1 + 1.5%), moderate inhibition for 100% ethanol (66.3 + 1.6%) and low inhibition for ethyl acetate
(20.2 + 1.3%), compared with vitamin C (94.0 = 1.5%). Antibacterial testing revealed activity of the 70% ethanol extract against
Escherichia coli only, with no activity against Staphylococcus aureus or Staphylococcus epidermidis. HPLC analysis identified gallic

acid, p-coumaric acid, ellagic acid, rutin, quercetin and trace levels of sinapic acid and chrysin.
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INTRODUCTION

Ficus carica L., commonly referred to as the fig tree, is
a member of the Moraceae family and is widely distributed
throughout the Mediterranean region [1-3]. The tree has been
cultivated since ancient times for its fruit, which is rich in
sugars, fibers and bioactive compounds [4,5]. In addition to
its edible fruits, the fig tree exudes a white milky latex when
its branches, leaves or immature fruits are cut [6,7]. All Ficus
species possess latices within their vasculatures, affording
protection and self-healing from physical assaults [8]. Traditi-
onally, the latex has been used in folk medicine across various
cultures to treat skin infections, warts, gastrointestinal disorders
and other ailments [8-11].

Latex from Ficus carica contains a diverse mixture of bio-
active compounds including phenolics, flavonoids, enzymes
(such as ficin) and terpenoids [12]. These compounds are
thought to be responsible for the various therapeutic effects
attributed to fig latex including antioxidant [13], antimicro-
bial [14], anti-inflammatory [15] and anticancer activities
[16,17]. The antibacterial potential of F. carica latex has also
gained attention in recent years. Studies demonstrated that fig

latex exhibits inhibitory effects against a variety of bacterial
strains, including Staphylococcus aureus and Escherichia coli.
These effects are believed to be due to the synergistic action
of phenolic compounds and proteolytic enzymes, which may
disrupt bacterial cell membranes and interfere with vital
metabolic processes [18,19].

In the West Bank of Palestine, fig trees are abundant and
often grow in non-cultivated areas, making them a readily
accessible resource for natural product research [20]. How-
ever, the chemical composition and biological activity of F.
carica latex collected specifically from this region remain
poorly studied. Environmental factors such as soil type, climate
and altitude can significantly influence the phytochemical
makeup of plant extracts, thus underlining the importance of
region-specific investigations [21,22]. Moreover, the rise in
antibiotic-resistant bacterial infections has renewed interest
in discovering novel antimicrobial agents from plant sources,
including fig latex [23].

Despite its extensive traditional use, the biological prop-
erties and phytochemical constituents of fig latex have not been
comprehensively explored, particularly in the Palestinian con-
text, a region with unique climatic and environmental condi-
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tions that may influence phytochemical composition. Hence,
characterizing the phenolic profile of fig latex and assessing
its antioxidant properties is an essential step in validating and
expanding its medicinal applications. The current study was
designed to fill this knowledge gap by investigating the anti-
oxidant capacity, antibacterial activity of F. carica latex coll-
ected from the West Bank. Furthermore, high-performance
liquid chromatography (HPLC) was employed to identify
main phenolic compounds. This integrative approach aims to
provide a scientific basis for the traditional use of fig latex
and to explore its potential for development into therapeutic
or nutraceutical products.

EXPERIMENTAL

All standards, solvents and reagents used were provided
by Sigma-Aldrich and were used without additional purifi-
cation. Fresh Ficus carica latex was collected in mid-October
2024 from fruits harvested in As-Sawiya village (32°05'05"
N, 35°15'28"E), located south of Nablus, Palestine. Latex exu-
date was obtained by gently squeezing each fruit and allow-
ing the secretion to drip directly into sterile 15 mL glass vials,
without applying mechanical pressing to the pulp. Collected
samples were immediately refrigerated and stored until sub-
sequent analyses.

For sample preparation, 0.5-1.0 mL of F. carica latex was
added to 10 mL of each solvent viz. 100% ethanol, 70%
ethanol, 80% methanol and ethyl acetate. The resulting mix-
tures were sonicated for 2 h to ensure complete dispersion of
the latex. The extraction yield was approximately 6% for 100%
ethanol, 70% ethanol and 80% methanol, whereas a lower
yield of about 2% was obtained with ethyl acetate.

HPLC analysis: For the analysis of bioactive comp-
ounds in Ficus carica latex, a Waters Corporation HPLC
Waters Alliance 2695 system equipped with a 2998 PDA
detector was employed. The following analytical standards
(purity > 98%) were individually dissolved in 20% ethanol to
obtain stock solutions with a concentration of 25 mg/100 mL:
gallic acid, 3,4-dihydroxybenzoic acid, 3,4-dihydroxyphenyl-
acetic acid, chlorogenic acid, 4-hydroxyphenylacetic acid,
vanillic acid, caffeic acid, syringic acid, isovanillic acid, p-
coumaric acid, ferulic acid, sinapic acid, rutin, verbascoside,
quercetin, trans-cinnamic acid, apigenin, hesperetin, naringenin,
hesperidin, naringin, chrysin, ellagic acid, luteolin, galangin,
daidzein and kaempferol. Subsequently, 1.0 mL aliquots of
each standard solution were transferred into separate 50 mL
volumetric flasks and diluted to volume with the same solvent.

The mobile-phase composition and gradient elution
conditions used for the analysis of the major compounds are
summarized in Table-1. Solvent A consisted of 1.0% acetic
acid in water, while solvent B was acetonitrile. Chromato-
graphic separation was carried out using a Restek Roc Cis
column (3 um, 150 x 4.6 mm) at a flow rate of 0.6 mL/min.
The PDA detector was operated over a wavelength range of
210-400 nm. The column temperature was maintained at 25 °C
and the injection volume was set at 20 L. Prior to injection,
all samples were filtered through a 0.45 um disposable mem-
brane filter.

TABLE-1
CONDITIONS OF GRADIENT ELUTION
FOR THE HPLC METHOD USED

Time (min) A (%) B (%)
0 93 7
40 80 20
50 65 35
70 40 60
75 10 90
78 93 7
80 93 7

Antioxidant activity using DPPH solution: Each dried
extract was dissolved in an appropriate solvent (methanol or
ethanol) to obtain a 100 mg/mL stock solution. An aliquot of
1 mL of each extract was mixed with 1 mL of freshly prep-
ared DPPH solution in a test tube, vortexed gently and
incubated in the dark at room temperature for 30 min. The
absorbance was then recorded at 517 nm. A mixture of 1 mL
solvent and 1 mL DPPH solution served as the control and
methanol was used as blank. Ascorbic acid (vitamin C) was
included as the positive control. The percentage of DPPH inhi-
bition was calculated as follows:

Acontrol - Asample %100

Inhibition (%) =
control

where Acontrol IS the absorbance of DPPH without sample and
Asample IS the absorbance of DPPH with extract.

Antimicrobial analysis: The antibacterial activity of the
extracts was evaluated using the disc diffusion method [24].
Two Gram-positive bacterial strains, Staphylococcus aureus
ATCC 25923 and Staphylococcus epidermidis ATCC 12228
along with one Gram-negative strain, Escherichia coli ATCC
25922, were selected for the study. Sterile Mueller-Hinton agar
medium (Sigma-Aldrich) was poured into sterile Petri dishes
and allowed to solidify for 2 h before use. All extracts were
prepared using dimethyl sulfoxide (DMSO) (Sigma-Aldrich)
as the solvent. Bacterial suspensions were prepared and evenly
spread onto the surface of the agar plates. Sterile filter paper discs
(6 mm diameter, 1 mm thickness) were then placed on the inocu-
lated agar surface and 50 L of each extract was carefully loaded
onto the discs using a micropipette. DMSO served as the nega-
tive control. For the positive controls, gentamycin (0.01 mg/mL)
was used against E. coli, while penicillin (0.01 mg/mL) was used
against S. aureus and S. epidermidis. Bacterial suspensions
(100 pL, 108 CFU/mL) were spread uniformly on the agar plates
prior to disc placement. The plates were subsequently incub-
ated at 37 °C for 24 h. Antibacterial activity was determined by
measuring the clear inhibition zone formed around the discs,
which indicated the ability of the extracts to inhibit bacterial
growth.

Statistical analysis: All experiments were performed in
triplicate (n = 3) and results are presented as mean * standard
deviation (SD).

RESULTS AND DISCUSSION

HPLC analysis: Fig. 1 shows the 26 standards used for
fingerprinting the components in the samples, shown at 290 nm,
which represents the best fit for all components. HPLC results
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Fig. 1. HPLC chromatogram for standards used at 290 nm: (1) gallic acid, (2) 3,4-dihydroxybenzoic acid, (3) 3,4-dihydroxyphenylacetic
acid, (4) chlorogenic acid, (5) 4-hydroxyphenylacetic acid, (6) isovanillic acid, (7) caffeic acid, (8) syringic acid, (9) vanillic acid,
(10) p-coumaric acid, (11) ferulic acid, (12) sinapic acid, (13) ellagic acid, (14) rutin, (15) verbascoside, (16) naringin, (17) hesperidin,
(18) diadzein, (19) luteolin, (20) quercetin, (21) trans-cinnamic acid, (22) naringenin, (23) kaempferol, (24) hesperetin, (25) chrysin

and (26) galangin

for extracted samples were obtained at different wavelengths
(245, 290 and 330 nm) since some compounds have no or
different absorption values at various wavelengths. Detection
of main components of the fig latex was accomplished by
comparing the retention times and UV scans for standards and
samples from the PDA device. The detected compounds were
tentatively identified based on their HPLC-PDA chromato-
graphic profiles. The HPLC analysis of the 80% methanol
extract revealed the presence of several phenolic and flavo-
noid compounds. At 245 nm (Fig. 2a), gallic acid was clearly
identified along with traces of ellagic acid. When the chromato-
gram was monitored at 290 nm (Fig. 2b), p-coumaric acid and
traces of sinapic acid were detected. Further analysis at 330
nm (Fig. 2c), which is suitable for flavonoid detection, showed
the presence of rutin and quercetin, along with traces of chrysin.

In contrast, the 70% ethanol extract exhibited only two
unidentified peaks at retention times of 39.54 and 51.29 min,
respectively (Fig. 3). These peaks did not correspond to any
of the reference standards used in the study. Moreover, no
detectable peaks were observed at 290 nm or 330 nm for this
extract. Similarly, the ethyl acetate extract (Fig. 4) did not
show any significant or unidentified peaks when analyzed at
245, 290 and 330 nm, indicating the absence or very low con-
centration of detectable phenolic and flavonoid compounds
under the applied chromatographic conditions.

Only a limited number of compounds were detected in
the ethyl acetate extract, suggesting the presence of less polar
constituents or phytochemicals occurring at relatively low con-
centrations. This difference in compound recovery can mainly
be attributed to variations in solvent polarity, which plays a
crucial role in the extraction efficiency of plant secondary

metabolites. Phenolic acids and flavonoids generally contain
multiple hydroxyl groups, making them more polar in nature
and therefore more soluble in polar or semi-polar solvents such
as aqueous methanol and ethanol. In comparison, ethyl acetate
possesses intermediate polarity and is comparatively less
effective in extracting highly polar phenolic compounds from
plant matrices. These observations emphasize the importance
of selecting an appropriate solvent system for the efficient
extraction and maximum recovery of bioactive phytochemicals.

Antimicrobial activity: The antibacterial results showed
that the effectiveness of F. carica latex against some strains
of bacteria depends on the type of extract solvent used
(Table-2). Of the tested extracts, only 70% ethanol extract
produced an inhibition zone against E. coli (15 mm). No
inhibition was observed for S. aureus or S. epidermidis with
any other extract. Gentamicin (positive control) produced inhi-
bition zones of 20 mm, 17 mm and 20 mm against S. aureus,
S. epidermidis and E. coli, respectively, confirming assay
validity. The present results agree with recent research on the
inhibition of E.coli [25], while disagree with another research
in which alcoholic extract showed inhibition activity against
S. aureus bacteria [26].

TABLE-2
INHIBITION ZONES (mm) FOR VARIOUS
SAMPLES AGAINST GENTAMYCIN

Sample/bacteria S. aureus S. epidermis E. coli
80% Methanol 0 0 0
100% Ethanol 0 0 0
70% Ethanol 0 0 15

Gentamycin 20 17 20
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Fig. 2. Chromatograms for the 80% methanol sample run at 245 nm (a), 290 nm (b) and 330 nm (c)
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Fig. 4. Ethyl acetate sample showing unknown peaks
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Antioxidant activity: Table-3 presents the percentage
inhibition values of the different extracts in comparison with
the ascorbic acid standard. Among the tested samples, the 80%
methanol extract exhibited the highest antioxidant activity,
with an inhibition percentage of 79.15 + 1.4%, whereas the
ethyl acetate extract showed the lowest activity, with an inhi-
bition percentage of 20.2 + 1.3%. The observed antioxidant
activity can be attributed to the presence of polyphenolic and
flavonoid compounds, which are generally polar in nature.
Since methanol is more polar than ethanol and ethyl acetate,
it is expected to extract a higher amount of these bioactive
secondary metabolites. Consequently, the methanolic extract
demonstrated superior antioxidant potential compared to the
less polar solvent extracts [27].

TABLE-3
PERCENTAGE OF DPPH INHIBITION
OF THE SELECTED EXTRACTS

% Inhibition at 100 pg/mL

Extract solvent

80% Methanol 795+14
100% Ethanol 66.3+1.6
70% Ethanol 71.1+15
Ethyl acetate 20.2+13
Ascorbic acid (standard) 940+15

In addition to solvent polarity, the water content of the
extraction solvent also plays an important role in enhancing
the solubility and recovery of phenolic compounds. The pre-
sence of water promotes swelling of the plant matrix through
the adsorption of solvent molecules onto the hydroxyl and
carboxyl groups of cellulose fibers [28]. This swelling incre-
ases the distance between fibers, leading to matrix expansion
and a larger surface area, which facilitates solvent penetration
and improves the release of soluble phytochemicals into the
extraction medium [29]. The antioxidant activity observed in
this study is consistent with previously reported DPPH radical
scavenging activity of Malaysian fig latex extracts [13].

Conclusion

The present study explored the phytochemical composi-
tion and biological activities of Ficus carica latex collected
from the northern region of the West Bank, Palestine. Different
extraction solvents with varying polarities were employed to
evaluate their influence on the recovery of bioactive compo-
unds and biological efficacy. Among the tested solvents, the
80% methanol extract demonstrated the highest antioxidant
activity in the DPPH radical scavenging assay, showing strong
activity when compared with vitamin C used as the reference
standard. In terms of antibacterial activity, the 70% ethanol
extract exhibited moderate inhibitory effects against E. coli,
whereas no significant inhibition was observed against the
other tested bacterial strains or with extracts prepared using
the remaining solvents. The developed HPLC method enabled
the identification of seven secondary metabolites including both
polyphenolic and flavonoid compounds. However, further
comprehensive studies are recommended to isolate additional
bioactive constituents and to further investigate their pharma-
cological and therapeutic applications.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interests
regarding the publication of this article.

DECLARATION OF AI-ASSISTED TECHNOLOGIES

During the preparation of this manuscript, the authors
used an Al-assisted tool(s) to improve the language. The
authors reviewed and edited the content and take full
responsibility for the published work.

REFERENCES

1. S. Mawa, K. Husain, and I. Jantan, Evid.-Based Complement. Altern.
Med., 2013, 974256 (2013);
https://doi.org/10.1155/2013/974256

2. M.l Barolo, N. Ruiz Mostacero and S.N. Lépez, Food Chem., 164, 119
(2014);
https://doi.org/10.1016/j.foodchem.2014.04.112

3. S.Radwan, G. Handal, F. Rimawi and M. Hanania, Int. J. Pharm. Tech.
Res., 13, 329 (2020);
https://doi.org/10.20902/1JPTR.2019.130404

4. M.Y. Alzahrani, A.l. Alshaikhi, J.S. Hazzazi, J.R. Kurdi and M.F.
Ramadan, Food Safety Health, 2, 179 (2024);
https://doi.org/10.1002/fsh3.12034

5. M. Trad, C. LeBourvellec, B. Gaaliche, C. Renard and M. Mars, Int. J.
Food Prop., 17, 491 (2013);
https://doi.org/10.1080/10942912.2011.642447

6. M.F. Fazel, I.F. Abu, M.H.N. Mohamad, N.A. Mat Daud, A.N. Hasan,
Z. Aboo Bakkar, M.A.N. Md Khir, N. Juliana, S. Das, M.R. Mohd
Razali, N.H. Zainal Baharin and A.A. Ismail, Drug Des. Devel. Ther.,
18, 1947 (2024);
https://doi.org/10.2147/DDDT.S436446

7. M. Salah, G. Badr, H.F. Hetta, W.A. Khalifa and A.A. Shoreit, Sci.
Rep., 12, 21852 (2022);
https://doi.org/10.1038/s41598-022-26338-0

8. E.P. Lansky, H.M. Paavilainen, A.D. Pawlus and R.A. Newman, J.
Ethnopharmacol., 119, 195 (2008);
https://doi.org/10.1016/j.jep.2008.06.025

9. T.A Abidand Kh.A. Ali, Iragi J. Vet. Sci., 28, 49 (2014);
https://doi.org/10.33899/ijvs.2014.89471

10. 1. Pal, Int. J. Adv. Res. (Indore), 8, 876 (2020);
https://doi.org/10.21474/1JAR01/12227

11. G.J. Martinez, Dominguezia, 24, 27 (2008).

12. M.M. Hegazy, R.H. Mekky, W.M. Afifi, A.E. Mostafa and H.S.
Abbass, Composition and Biological Activities of Ficus carica Latex.
In: Fig (Ficus carica): Production, Processing and Properties, Springer
(2023);

13. M. Shahinuzzaman, Z. Yaakob, F.H. Anuar, P. Akhtar, N.H.A. Kadir,
A.K.M. Hasan, K. Sobayel, M. Nour, H. Sindi, N. Amin, K. Sopian
and M. Akhtaruzzaman, Sci. Rep., 10, 10852 (2020);
https://doi.org/10.1038/s41598-020-67765-1

14. H. Lazreg-Aref, B.H.S. Karima, J. Chaumont, A. Fekih, M. Aouni and
K. Said, Pak. J. Pharm. Sci., 23, 53 (2010).

15. U.M. Cho, D.H. Choi, D.S. Yoo, S.J. Park and H.S. Hwang, Biotechnol.
Bioprocess Eng., 24, 288 (2019);
https://doi.org/10.1007/512257-019-0010-0

16. S.A. Hashemi, S. Abediankenari, M. Ghasemi, Y. Yousefzadeh, M.
Azadbakht and A.A. Dehpour, Iran. Red Crescent Med. J., 13, 272
(2011).

17. H. Soltana, A. Pinon, Y. Limami, Y. Zaid, L. Khalki, N. Zaid, D. Salah,
U.Y. Sabitaliyevich, A. Simon, B. Liagre and M. Hammami, Cell. Mol.
Biol., 65, 6 (2019);
https://doi.org/10.14715/cmb/2019.65.6.2

18. G. Askari, J. Mater. Environ. Sci., 4, 33 (2013).

19. Z.A. Molik, T.O. Ajayi, Q.A. Ogunniyi, A.O. Fijagbade and O.O.
Ogbole, Discover Molecules, 2, 1 (2025);
https://doi.org/10.1007/s44345-025-00008-w



https://doi.org/10.1155/2013/974256
https://doi.org/10.1016/j.foodchem.2014.04.112
https://doi.org/10.20902/IJPTR.2019.130404
https://doi.org/10.1002/fsh3.12034
https://doi.org/10.1080/10942912.2011.642447
https://doi.org/10.2147/DDDT.S436446
https://doi.org/10.1038/s41598-022-26338-0
https://doi.org/10.1016/j.jep.2008.06.025
https://doi.org/10.33899/ijvs.2014.89471
https://doi.org/10.21474/IJAR01/12227
https://doi.org/10.1038/s41598-020-67765-1
https://doi.org/10.1007/s12257-019-0010-0
https://doi.org/10.14715/cmb/2019.65.6.2
https://doi.org/10.1007/s44345-025-00008-w

1618 Al-Rimawi et alL.

Asian J. Chem.

20.

21

22.

23.

24.

M.A. Auda, T. Elbashiti and S. Alghuff, An-Najah Univ. J. Res. A, 37,
21 (2023);

https://doi.org/10.35552/anujr.a.37.1.2059

I. Ali, T. Zahid, H.M.A. Rehman and Amirullah, Pak. J. Med. Cardiol.
Rev., 4(3), 708 (2025).

N.-A. Coman, M. Babota, I. Nadasan, A. Nicolescu, A.R. Pitaru, R.
Stefanescu, A. Mocan, O. Frumuzachi and C. Tanase, Appl. Sci., 13,
10184 (2023);

https://doi.org/10.3390/app131810184

F.J. Alvarez-Martinez, E. Barrajén-Catalan and V. Micol, Biomedicines,
8, 405 (2020);

https://doi.org/10.3390/biomedicines8100405

M. Balouiri, M. Sadiki and S.K. lbnsouda, J. Pharm. Anal., 6, 71 (2016);
https://doi.org/10.1016/j.jpha.2015.11.005

25.

26.

27.

28.

29.

R. Aslan, Cumhuriyet Univ. Tip Fak. Derg., 46, 253 (2024);
https://doi.org/10.7197/cmj.1560852

H. Lazreg-Aref, B.H. Salah, C. Karima, F. Jean, A. Abdelwaheb and
S. Mahjoub, Pak. J. Pharm. Sci., 23, 53 (2010).

R. Ghanimi, A. Ouhammou, Y. El Atki, M. El Hassan Bouchari and
M. Cherkaoui, Ethiop. J. Health Sci., 32, 1231 (2022);
https://doi.org/10.4314/ejhs.v32i6.21

S. Hemwimon, P. Pavasant and A. Shotipruk, Sep. Purif. Technol., 54,
44 (2007);

https://doi.org/10.1016/j.seppur.2006.08.014

I.S. Che Sulaiman, M. Basri, H.R. Fard Masoumi, W.J. Chee, S.E.
Ashari and M. Ismail, Chem. Cent. J., 11, 54 (2017);
https://doi.org/10.1186/s13065-017-0285-1



https://doi.org/10.35552/anujr.a.37.1.2059
https://doi.org/10.3390/app131810184
https://doi.org/10.3390/biomedicines8100405
https://doi.org/10.1016/j.jpha.2015.11.005
https://doi.org/10.7197/cmj.1560852
https://doi.org/10.4314/ejhs.v32i6.21
https://doi.org/10.1016/j.seppur.2006.08.014
https://doi.org/10.1186/s13065-017-0285-1

