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scarcely known. Most of the research so far focused on acorns, which
are also the edible parts for humans, in most cases. Leaves and other
parts of these trees, that can reach impressive size, were not
significantly studied. Some researchers addressed the concerns about the toxicity of some
parts of these trees and this topic will be presented and discussed as well.
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Abbreviations: ABTS 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid), ahc and her/his
colleagues, AChE acetylcholine esterase, BuChE butyrylcholine esterase, CNS central
nervous system, COX cyclooxygenase, CUPRAC cupric reducing antioxidant capacity, DEE
diethyl ether, DPPH 2,2-Diphenyl-1-picrylhydrazyl, DCM dichloromethane, DEE diethyl
ether, DMSO dimethyl sulfoxide, EDTA ethylenediaminetetraacetic acid, EO essential oil,
FRAP ferric reducing activity power, GCC general chemical composition, GC-MS gas

chromatography mass spectrometry, HPLC high performance liquid chromatography, IR
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infrared (spectroscopy), LC-MS liquid chromatography mass spectrometry, LOX
lipoxygenase, MDA malondialdehyde, MPO myeloperoxidase, NDGA nordihydroguaiaretic
acid, NMR nuclear magnetic resonance (spectroscopy), PE petroleum ether, ROS reactive
oxygen species, SOD superoxide dismutase, STZ streptozotocin, TAC total antioxidant
capacity, TBARS thiobarbituric acid reactive substances, TEAC Trolox equivalent
antioxidant capacity, TFC total flavonoid content, TPC total phenolic content, TRPA total

reducing power ability, TTC total tannins content.

1) Introduction: Taxonomy, Archeology and Published Review Article

The Quercus genus (Oak) is part of the Fagaceae family, which consists of 8-10 genera and
around 1000 species.! Even though these numbers are debated, most researchers accept
them, especially the numbers of species.’ In the reviewed region, the Fagaceae family
includes a single genus, Quercus, and it includes five species of Oak: Quercus boissieri syn.
infectoria, Quercus calliprinos syn. coccifera, Quercus cerris, Quercus ithaburensis and
Quercus look.P! As for Quercus boissieri, there is a notable debate about its relations with
Quercus infectoria. Some researchers tend to consider Q. boissieri a subspecies of Q.
infectorial™, while others see it the other way round. According to “Flora of Israel and
adjacent areas”™), one of the best botanical websites of the reviewed region plants, Quercus
boissieri and Quercus infectoria are synonym botanical names, and practically, it is the same
species. In this review article, we will accept this classification. In addition to that, we will

accept the botanical taxonomy of Quercus calliprinos syn. coccifera.>®!

Generally, Quercus trees are robust with relatively hard wood. For this reason, they have been
used by humans since early times for construction and firewood. One of the earliest known
uses was reported by M. Rybnicek ahc that reported an archaeological study that found oldest
construction wood, where most of it was produced from Quercus ssp.[® T. Engel and W. Frey
found that Q. calliprinos was used by ancient populations of Wadi Arabah, Jordan, as

firewood in the copper smelting process.!”

In our literature search we found around 18 published review articles about the Quercus tree
family. And after carefully examining them, we found that ten of them have real significance

to our review article. The major characteristics of these articles are listed in Table 1.
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Table 1: Selected published review articles about Quercus trees of Israel and Palestine.

Author(s) [Reference] ;2?§?énces Major focus Traditional Uses ,'chet?\ll(i:tlir;? ggr?nnp]):)c;![ion
M. Taib ahc'® 20/120 | General Quercus | Yes Yes Very extensive
H. Migaské and K. Ecseril® 6/38 General Quercus | Y Nutrition No No
Extensive
E. Burlacu ahc!™ 24/133 | General Quercus | No Yes Very extensive
R. Banc ahc™ 48/134 | General Quercus | Partial (Eg);tﬁ?)s e (Eg);tﬁ:)s e
W. Ahmad ahc*? 6/27 8;923:;?'”' Yes Partial \N/%rgtir)jgbarles
N.N. Zin ahc!*®! 17/57 | Q boissieri Partial Partial No
Antiparasitic
. [14] Q. boissieri . Partial
M. Jain ahc 6/43 Oral health Partial Mechanisms No
S.F. Askari ahc™ 9/85 8&?::;?'”' Yes Partial No
W. Amilah ahc!*® 8/63 8&?::;?'”' Partial Yes No
[17] Q. boissieri Yes Yes
A. Alam ahc 879 General Extensive Detailed No
- [132] Q. boissieri . : Very partial
H. Hapidin ahc 7171 Osteoblast Partial Partial No structures

2) Ethnobotany and Ethnomedicine of Quercus Trees of Israel and Palestine

As mentioned in the Introduction, the major traditional uses of the Quercus trees are for

construction and firewood, although some medicinal uses were also known and documented.

A summary of these published uses is presented in Table 2.

Table 2: Ethnobotany and Ethnomedicine of Quercus Trees of Israel and Palestine.

Species

Country/Region, Uses, Reference

Q. boissieri syn. infectoria

Palestine, Bark, decoction (detailed); treat diarrhea™

Turkey, Aerial parts, extract; dyes for textiles (rugs)!**!

Turkey, fruits; animal food!*®!

Jordan, fruits, decoction; astringent(?”

Q. calliprinos syn. coccifera

Greece, Rhizomes, topically applied decoction; treat wounds, eczema, psoriasis

Israel, fruits/bark, decoction; anticancer!®!
Syria, fruits/bark, decoction; antibleeding, pain reliever, promote digestion, blood

purification, cough, eczemal®

Jordan, fruits/bark, decoction; anticancer®!
Syria, fruits/leaves, decoction; antidiabetic, intestinal infections, wounds and burns,

hemorrhoids, tonic?*!

Jordan, fruits, decoction; treat constipationt*”

Turkey, galls, decoction; anti-diarrhea

[29]

[20]

Q. cerris

Greece, Rhizomes, topically applied decoction, treat eczema, psoriasis™’
Turkey, fruits, decoction; infections, hemorrhoids, skin disorders, eczemal®®

www.wipr.net |

Vol 14, Issue 14, 2025. |

ISO 9001: 2015 Certified Journal |

138




Azab. World Journal of Pharmaceutical Research

Syria, stem/bark, decoction; cancer, fever, bed wetting, high blood pressure,
ulcerl®?

Turkey, fruit cupula, aqueous extract; colors
Israel and Palestine, bark/fruits/stem, decoction (detailed); cancer, fever, bed
wetting, high blood pressure, ulcer®
Jordan, fruits, decoction; anti-inflammatory
Turkey, fruits, decoction; stomachic, anti-diarrhea®
Turkey, galls, eaten; anti-diarrhea®®!

[25]

Q. ithaburensis
[27]

Q. look None, None

3) Published Activities-Properties of Quercus Trees of Israel and Palestine

The published activities-properties of Quercus trees are diverse but reveal two important and
surprising facts. First, most published properties activities are of Quercus boissieri syn.
infectoria. Second, the antimicrobial activity tops the list. A summary of these activities-

properties is presented in Table 3.

Table 3: Published Activities-Properties of Quercus Trees of Israel and Palestine.

Activity-Property, Testing Method(s), Result(s), Reference

Quercus boissieri syn. infectoria

Galls methanolic extract was purified several times (fraction A) and partitioned with water (fraction B), n-
butanol (fraction C) and with ethyl acetate (fraction D). Mice were used for in vivo tests. Fraction A was tested
for analgesic (tail flick) and antidiabetic (blood sugar) activities. Fraction B was tested for sedative-hypnotic
(spontaneous motor activity), barbiturate potentiation, anti-tremorine and analgesic activities.”

A follow-up of previous study: galls methanolic extract was fractionized with several solvents and solvent
mixtures, the chromatographed affording syringic acid (Figure 1A), which was active in three tests (in vivo,
mice) anti-contraction induced by tremorine, potentiation of pentobarbital sodium and anaesthetic.!

Fruits ethanolic extract was prepared and analyzed for GCC. It tested for antimicrobial (four bacteria species
and Candida albicans), antioxidant (in vitro, enzymes), anti-inflammatory (carrageenan-induced paw edema in
rats) and antiparasitic (earth worm) activities.*?

Galls methanolic extract showed weak (21.4%) AChE inhibition.=*!

Galls m{g}]hanolic extract had antihyperlipidemic activity and inhibition of atherosclerotic plaque formation, in
rabbits.

Galls methanolic extract had very strong (100%) dihydrofolate reductase inhibition activity. Kinetic study is
presented.*®!

Galls were successively extracted with n-hexane, ethyl acetate and methanol, and the GCC of each extract was
analyzed. Extracts were tested against human cancer cell lines (HeLa, MDA-MB-231, Hep G2) using L929
cell line as reference. Effect was weak.®

Galls ethyl acetate extract was strongly active against HeLa (human cervical cancer cells) and weakly active
against Vero (African green monkey kidney cells).”!

Galls aqueous extract was active against CCND1, TP53, BCL2 and BAX cancer cells. The extract was
partially and qualitatively analyzed by GC-MS vyielding nine compounds.?®!

Galls were separately extracted with 80% aqueous ethanol™*, ethyl acetate and PE. The extracts were analyzed
for GCCs and found active against MCF-7 cancer cells.™”!

Galls aqueous extract was eluted for gallotannin-rich fraction which was obtained by using 50% aqueous
methanol (71.15%). This fraction had high antioxidant activity (DPPH and FRAP methods) and strong
anticancer activity (DBTRG-05MG cells) with Tamoxifen and Temozolomide as standard drugs, and crude
extract and synthetic gallotannin as other two references. The gallotannin-rich fraction was active as the
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standard drugs.!*”!

Galls ethanolic extract had nephroprotective activity against Fe-NTA (ferric nitrilotriacetate) induced renal
oxidative stress, hyperproliferative response and renal carcinogenesis in rats. Effect was measured by using
more that fifteen biomarkers.!*!

Galls methanolic extract had activity against isoniazide-induced clonic convulsion using rat model, with
diazepam as reference.[*?

Agqueous and methanolic galls extracts were active against STZ-induced diabetes in rats, with acarbose as
reference. Effect was observed by blood glucose decrease and a-glucosidase inhibition.[**!

Galls methanolic extract increased insulin secretion in BRIN BD-11 cells.[*!

Galls 90% aqueous ethanolic extract was active against castor oil or magnesium sulfate-induced diarrhea in
mice, W[I}g loperamide as positive control. Effect was measured by diarrheal faeces and gastrointestinal
motility.

Galls ethanolic extract was defatted with PE and used against paw/ear edema in rats (in vivo), separately
induced by several chemicals. It had also against LPS-induced inflammation in microphages (in vitro).
Indomethacin and dexamethasone were reference drugs.*

Galls powder was dissolved in DMSO and was used to treat two inflammation conditions: IL-B1-induced in
human gingival fibroblast cells, and aphthous in rabbit ears. Effect was measured with several biomarkers.
Prednisolone and COX-2 inhibitor (NS398) were used as standard drugs, respectively.*”!

Galls were extracted with 50% aqueous methanol yielding tannin-rich extract, which was used to prepare a
hydrogel that was active against xylene-induced ear edema in rats. Effect was measured by several biomarkers
and several reference drugs were used.[*"!

Galls 90% aqueous ethanolic extract was used to treat N-ethylmaleimide-induced inflammation in rats. Effect
was measured with concentrations of: MDA, nitric oxide, MPO and SOD.*!

Fruit hulls methanolic extract treated formalin-induced paw edema in rats and had analgesic effect, compared
with diclofenac as standard drug.>”

Galls acetone extract was active against Plasmodium falciparum (malaria parasite). Effect was measured with
parasite mortality (caused by pH alteration) ratio.!"!

Another research published by the same group using similar methods but, in this case, acetone, aqueous,
methanolic and ethanolic extracts were applied. Acetone and methanolic extracts were most active. In
addition, the toxicities of the extracts were tested using brine shrimp method.?

Galls aqueous and ethanolic extracts were separately active against 15 bacterial strains with seven standard
antibiotics used as references.

Galls 95% aqueous ethanolic extract was fractionized and chromatographed affording gallic and tannic acids
(Figure 1A). Crude extract, ethyl acetate faction and both acids were active against S. aureus, compared to
three standard drugs."

Galls were separately extracted with PE, chloroform, methanol and water, and all extracts were tested against
five dental bacterial species (S. aureus, S. salivarius, S. mutans, L. acidophilus, S. sanguis). Aqueous and
methanolic extracts were most active.

Galls 50% aqueous ethanolic extract had activity against four E. coli subspecies.™®

Seeds methanolic extract had weak to moderate activity against seven bacterial strains compared to ampicillin
as standard drug.l*”

Galls 50 and 90% aqueous ethanolic extracts and one of their fractions had activity against seven E. coli
subspecies.®®

Galls aqueous, ethanolic and methanolic extracts were tested against eight bacterial strains isolated from
wounds, compared with fifteen standard antibiotics.

Galls aqueous and 95% aqueous ethanolic extracts were active against two Candida subspecies (C. albicans,
C. glabrata) isolated from vaginal swabs.!®"

Follow up of previous studiest®>>**®%8 where galls 95% aqueous ethanolic extract, its fractions and active
components (syringic, gallic, tannic and ellagic acids, Figure 1A) were active against S. aureus. Vancomycin
was reference drug.[®!
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Galls were separately extracted with n-hexane, chloroform, ethanol and water, and the extracts were tested
against three bacterial strains (E. coli, B. subtilis, S. aureus?. Aqueous and ethanolic extracts were most active
compared to tetracycline and kanamycin as standard drugs.[*?

Galls were separately extracted with acetone/methanol/agueous-ethanol and the extracts showed significant
activities against S. aureus, with vancomycin as reference, 5364676l

Galls aqueous extract was active against P. aeruginosa, C. albicans and S. aureus.!®

Galls methanolic and extracts were active against S. mutans, S. salivarius, P. gingivalis and F. nucleatum, with
chloramphenicol as positive control.*®!

Galls[g}ethanolic extract had significant activity against Enterococcus faecalis with chlorhexidine as reference
drug.

A follow up of the work cited in reference 56 but in this case, the effect of ellagitannin isolated from the
extract (Figure 1A), was tested, in rats.[’”

Galls 96% aqueous ethanolic extract was active against Saprolegnia, with malachite green as reference
antifungal agent.[’!

Commercial extract (not specified) was added to films prepared from polysaccharides of seeds of Cassia
fistula and Delonix regia, had activities against B. subtilis, S. aureus) and E. coli. Films with no extract (no
antibacterial activity) were control in this study.[”

Extract [(7lé]nspecified) was analyzed for pigments and these had activity against five bacterial and two fungal
species.

Fruits were separately extracted with water and ethanol and these extracts were active against mixed dental
bacteria (unspecified).[’"

Galls were extracted with acetic acid and TPC of the extract was determined as well as single phenolic
compounds were identified (tannic acid was major compound, 52.85%). The extract was tested and found
active against S. aureus, P. aeruginosa, E. coli, S. typhimurium and B. subtilis.["™

Galls aqueous and 84% aqueous-ethanol extracts were active against six bacterial strains. Positive control was
bacterial suspensions in Mueller Hinton Broth.["®!

Galls aqueous extract was analyzed for GCC and formulated with Carbopol 940 and triethanolamine. The
formulation was active against Psedomonas aeruginosa spp.t’”!

Galls 70% aqueous ethanolic extract was active against chicken egg microbial species: S. aureus, E. coli, P.
aeruginosa, S. typhimurium and C. albicans. Extract was chromatographed for chemical composition and the
three major components were (%): 4-hydroxybenzoic acid 7.4, pyrogallol 7.2 and catechol 6.7 (Figure 1A).["®
A follow-up of the research cited in reference 76: against Leptospira interrogans.[’

Galls methanolic extract was active against S. aureus, P. aeruginosa and E. coli. Analysis of the extract
(HPLC) yielded chlorogenic acid, caffeic acid and quercetin (Figure 1A) as major compounds.®”

Galls were separately extracted with n-butanol, ethanol, ethyl acetate and water, and the extracts found active
against Pseudomonas aeruginosa recovered from burns wounds. Mechanism of action is presented based on
the effect of extracts on gene (las, hl, and exotoxin A) genes.!®"

Galls were extracted with 80% aqueous ethanol affording phenolics-rich (especially free gallic acid, 8.68 g in
100 g dry extract) extract. This extract was active against vaginal pathogens: E. coli, S. aureus, S. agalactiae,
C. albicans, C. krusei, E. faecium, L. acidophilus, G. vaginalis and T. vaginalis. Metronidazole was standard
drug reference.®

Bark ethanolic extract had activity against S. aureus, E. coli and K. pneumonia. Amoxicillin was standard
antibiotics, and for E. coli, the extract was more active than the drug.!®®

Galls aEgAL]Jeous extract was analyzed for GCC and found active against Rothia dentocariosa isolated from oral
cavity.

Galls were separately extracted with ethanol, methanol and water, and the three extracts were active against
Salmonella typhi and Salmonella enteritidis in a time and dose dependant manner. Ciprofloxacin was standard
antibiotics. GC-MS analysis of the methanolic extract afforded 1,2,3-benzenetriol (Figure 1A) as major
component.

Galls were separately extracted with ethanol, methanol and water, and the methanolic extract was dissolved in
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methanol-ethyl acetate in four ratios. These solutions were tested against Pseudomonas aeruginosa and
Escherichia coli, separately or in combination with ceftazidime (standard antibiotic). The combination proved
to have synergistic effect.l®!

Galls were separately extracted with acetone, ethanol and water. The extracts solutions were combined and
evaporated yielding an oily mixture. This mixture was analyzed for GCC and chromatographed to determine
tannic acid content. The oily extract was found active against five bacterial strains.®”

A handwash containing galls 70% ethanolic extract had activity against S. aureus.®®!

A gel containing ethanolic extract was active against S. aureus and P. aeruginosa. The extract was
chromatographed (HPLC) to determine the content of gallic and tannic acids.®

A gel containing ethanolic extract was active against S. aureus and P. aeruginosa, E. coli and C. albicans.!”!

A gel containing ethanolic extract was active against oral C. albicans.!®!

Hand sanitized containing galls ethanolic extract was active against ten bacterial strains and C. albicans.!®?

A follow up of the research cited in [88]. Galls 50% aqueous ethanolic extract was analyzed for GCC and the
content of gallic and tannic acids was determined. The extract was used to prepare a formulation that was
active against S. aureus, P. aeruginosa and E. coli.*

Galls 80% ethanolic extract was fractionized with 15% aqueous ethanol yielding water soluble material. This
material was active against S. mutans, S. sobrinus, and C. albicans. It was also used to prepare mouthwash,
separately and in combination with Scrophularia striata aerial parts extract, and the products were tested
against the same microbes."

Bark aqueous and ethanolic extracts were active against 50 S. aureus subspecies.®

Galls 70% aqueous ethanolic extracts was analyzed for GCC and partially chromatographed for phenolic
compounds, where gallic acid had highest concentration, 12.75 g/g dried matter. The extract was active against
nine bacterial strains, with tetracycline, gentamicin and ampicillin as standard drugs. It also had antioxidant
activity tested with DPPH method!®®

Galls ethanolic extract was analyzed for TFC, TPC, soluble tannic contents, fatty acids composition (oleic acid
had highest, 43.2% of fatty acid content) and its phenolic content was analyzed (28 g/1 kg dry matter). It had
antidiabetic (o-amylase and a-glucosidase inhibition), antioxidant (ABTS, CUPRAC, DPPH and FRAP
methods) and antimicrobial (14 bacterial and microbial species) activities. Authors conclude that the
antimicrobial activity can be utilized for milk preservation.!®”!

Bark methanolic extract was tested for antibacterial (ten species), antiulcer (ethanol induced in rats), anti-
inflammatory (carrageenan-induced and formalin-induced paw edema, in rats) and antidiabetic,
antihyperlipidemic (in extract-pre-treated rats) activities. The last effect was measured by nine biomarkers.®
Galls were separately extracted with acetone, ethanol and water, and the three extracts were analyzed for GCC.
The extracts were tested against dermatophytes infections in rats.!®®

Tannins-rich gall extracts were prepared by fractionation of crude aqueous extract with 70% aqueous acetone
and 95% aqueous ethanol. These fractions were active against Trichophyton mentagrophytes fungus.[*%!

Galls were separately extracted with water and 95% aqueous ethanol, and both extracts were active against
eight fungal strains: A. flavus, A. fumigates, A. ochraceous, C. cladosporioides, P. citrinum, S. chartarum, M.
gypseum and T. rubrum. %!

Galls ethanolic extracts was analyzed for TPC, TRPA and for content of gallic and tannic acids (8.75 and
19.93%, respectively). Its antioxidant activity was measured with the following methods: ABTS, DPPH,
FRAP, hydroxyl radical scavenging, hydrogen peroxide reduction, lipid peroxidation, metal (Fe*?) chelating
and ROS quenching (tBuOOH)."

Galls methanolic extract was analyzed for TPC and was active against NaAsO, -induced oxidative stress in
rats. Effect was measured with FRAP, TAC and lipid peroxidation (measurement of MDA) methods.[**!

Galls methanolic extract was separately extracted with methanol and water. Both extracts were analyzed for
compound families: phenolics, tannins, alkaloids, flavonoids, saponins, terpenoids, quinines, triterpenes and
cardiac glycosides. The contents of gallotannin (tannic acid) and phlobatannin (phlobaphene, Figure 1A) were
also determined. Results indicated clear differences between the two solvents.*%"

Fruits methanolic extract had antioxidant (DPPH, L-dopa oxidation methods) and tyrosinase inhibition
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activities.'™

Galls 50% aqueous ethanolic extract was analyzed for TPC and tested against Naja naja venom, in vivo (rats,
local tissue necrosis). It was also tested in vitro: phospholi?ase A2, proteases, hyaluronidase and L-amino acid
oxidase. Tannic acid was reference phenolic compound.!*%

Fruits aqueous extract was supplemented to pregnant female rats and overall results indicated some toxicity. In
details: there was no increase of animals mortality nor significant behavior changes, but abortion and early
parturition with lower weight of the pups were observed. In addition, notable increases in eight blood
parameters were observed.[%"

Fruits were separately extracted with 80% aqueous methanol and water, and both extracts were analyzed for
TPC and tested for antioxidant activity (ABTS, DPPH methods). In this research, many plants were used and
they were selected due to their reputation in Jordanian traditional medicine as antidiabetic.!*®!
Some[lr(l)g]tritional ingredients and condensed tannins content (15.5 g/kg in dry matter) were determined in
fruits.

Leaves were analyzed for five macro (Ca, K, Mg, Na, K) and four micro (Cu, Fe, Mn, Zn) elements
compositions, in order to compare six species for sheep food.™%

An earlier study by the same group of the research cited in reference 110, in order to compare five species for
sheep food. Leaves were analyzed for gas production and GCC.'**!

Galls methanolic extract was chromatographed affording ellagic and gallic acids.
Galls aqueous and methanolic extracts were analyzed for TFC and TPC.[*
Monthly changes in leaves macro elements (Ca, K, Mg, N, K, P) composition.™***!

Galls EO (solid phase microextraction) was analyzed for TFC and TPC. It was tested for antimicrobial (ten
bacterial and three fungal strains) and antioxidant (CUPRAC and FRAP methods) activities. It was also
analyzed for chemical composition where the four major components (%) were: Z-anethol 28.55,
pentadecanolide 26.44, diethyl phthalate 6.46 and acetoin 5.66 (Figure 1A).1*®!

Analysis of galls super-critical-CO, extract yielded three major compounds (%): tannic acid 67.18, quinic acid
7.99 (Figure 1A) and gallic acid 2.57.1*¢]

Analysis of galls methanolic extract yielded twelve compounds (Figure 1B) where some are new. The IR and
the GC-MS spectra are presented in detail. For each one of previously known compounds, a reported
pharmacological activity is indicated.!**") @

Fruits were analyzed for GCC and qualitatively for chemical composition (GC-MS, 24 previously known
compounds), in order to determine the usability of these fruits as feed additive for lactating ewes. Milk amount
increased.™?!

Galls 80% aqueous methanolic extract had gastroprotective activity against ethanol-induced ulcer in rats.
Effect was measured by gastric acidity and six stomach histological parameters. Healthy animals were control
group is this study.™*!

Galls powder, topically applied twice by female patients with gingivitis had ameliorating effect. In addition to
gingivitis measurement, oral pH was improved.™**’!

An earlier study by the previous group where they topicall¥ tested the effect of galls powder on gingivitis and
plaque in human patients. Alleviating effects were recoded.?

Galls 50% aqueous ethanolic extract was analyzed for TPC and had hepatoprotective activity against carbon
tetrachloride-induced damage in rat liver. It was tested for anti-inflammatory activity by 5-LOX inhibition
(with NDGA as a reference). Extract antioxidant activity was tested by DPPH, hydroxyl radical scavenging
and Fe*? chelating methods; with ascorbic acid, D-mannitol and EDTA as references, respectively.*??

Galls 70% aqueous ethanolic extract had hepatoprotective activity against carbon tetrachloride-induced
damage in rat liver. Effect was measured with eight antioxidant and anti-inflammatory biomarkers. Silymarin
was reference compound.!*?®!

Leaves were analyzed for animal food parameters: TPC, TTC, gas production and digestibility. Results show
that these leaves can be used as feed for small ruminants.*?4

Leaves and their DEE extract were analyzed for nutritional components.
Galls 80% aqueous ethanolic extract was analyzed for partial nutritional composition and supplemented to

[112]

[125]
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mice, resulting immunomodulatory effect (leukocytes count).!***!

Galls aqueous extract decreased NO production and had immunomodulatory effect (leucocytes count and
analysis: six biomarkers) in macrophages.!**"!

Galls were successively extracted with chloroform, methanol and water, and separately with acetone to obtain
tannin-rich extract. Also, ethyl acetated and n-butanol extracts were separately prepared. Except chloroform
extract (not tested) all other five extracts showed significant insecticidal activity against mosquito (Anopheles
stephensi) larvae.[**®!

Leaves ethanolic extract was separately and in combination with cypermethrin, against Khapra beetle
(Trogoderma granarium).™?!

Galls agqueous extract had positive effects on basic contractility, frequency and strength of isolated virgin
female rats uterus smooth muscle.!**]

Galls were defatted with PE and extracted with ethanol, and the extract was analyzed by GC-MS, where the
three major components were (%): gallic and ellagic acids (46.8 and 35.5, respectively, Figure 1A) and lup-
20(29)-ene-3,28-diol (15, Figure 1B). The extract was supplemented high-fat, STZ-induced diabetic rats
resulting clear protective effects that were measured with: blood glucose concentration, serum lipid profile,
glﬁgﬁted haemoglobin, insulin resistance, oxidative stress and the expression of transforming growth factor-
B.

Galls aqueous extract increased the proliferation of human fetal osteoblast cells 1.19 and the level of alkaline
phosphatase.™™!

A follow-up of previous study. Galls aqueous extract was fractionized with four solution mixtures of ethyl
acetate-methanol-acetonitrile-water in four different ratios. These four fractions were partially analyzed for
phenolics composition (gallic acid was major component, and in one fraction, phaseolic acid, Figure 1B, was
detected). All fractions enhanced bone biomarkers in human fetal osteoblast cells 1.19.3

Fruits were partially analyzed for GCC to use them in the future to treat skin diseases.!**”!

Galls methanolic extract was analyzed for TFC and TPC; and tested for antioxidant activity using DPPH
method. The extract was used to prepare an emulsion for skin protection, and it was tested in vitro (several
tests) and in vivo (human female volunteers) , resulting notable activities.**®

A gel prepared with galls powder was found safe in brine shrimp test and for rats with aphthous ulcer.**"!
Feeding lambs with leaves, stems and fruits (150 g/day, 10-13 days) caused the death of some of these
animals, mainly these with a history of anorexia and recumbency. Testing several biomarkers and body
changes indicated that toxicity occurred in many ways.!**®!

Galls aqueous extract caused no mucosal irritation and no toxicity in mice.™*

Kinetic study of tyrosinase inhibition by galls methanolic extract is reported. 44!

Galls were extracted with a mixture (no ratio) of DEE-ethanol-water, and the extract was partitioned with PE
and ethyl acetate, resulting four fractions: PE, DEE ethyl acetate and aqueous. These fractions had wound
healing activity in rats, tested by incision, excision and dead space

(granulation) wound models. Aqueous fraction was most active, and authors relate this result with higher
content of flavonoids, tannins and other compounds.*#%

Galls 70% aqueous ethanolic extract was used to prepare two ointments: 2 and 4%. These had wound healing
activity (wound closure of excision wound model) in rats, where the 4% content was more efficient.!***!

Galls ethanolic extract had wound healing (excision/incision wound models) in rats. Effect was also detected
by concentrations increase of antioxidant enzymes: SOD and catalase. The dose of 800 mg/kg of body weigh
was more effective than 400 mg/kg.[**4

Galls aqueous extract ointment (5%, 21 days) had better wound healing activity than phenytoin cream, in rats.
In addit[il(zg to wound closure, several histological parameters were tested and proved the effectiveness of the
extract.

Galls 95% aqueous extract was analyzed for TFC, TPC, and tested for antioxidant (ABTS, DPPH methods).
Twenty formulations that contained this extract were prepared and based on their antibacterial (S. aureus) the
mos}l%?tive was selected. This formulation had very high wound healing activity in STZ-induced diabetic
rats.
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Fruits thin shell (pair) used to prepare a cream that had ameliorating effect in women nulliparous with
episiotomy (wound).™*"!

A follow-up of the work cited in reference 146, and it was analyzed for tannic acid content. In this case
antioxidant activity was tested with ABTS, DPPH and FRAP methods. Wound healing activity was tested in
L.929 murine fibroblast cell line (H,O, model).[**!

Galls were separately extracted with water and 40% aqueous acetone, and both extracts were analyzed for
TTC and tested for antioxidant activity with DPPH method. Molecular docking was performed for wound
healing potential of 13 compounds contained in the extracts.!**%!

Peeled fruits were PE affording oil that was analyzed with several methods according to the compounds to be
detected. Oleic acid was major fatty acid, y-tocopherol was major tocopherol and B-sitosterol was major
phytosterol.[**"]

Oil was prepared from fruits by extraction with n-hexane/iso-propanol (3:2), and the oil was analyzed (GC-
MS) for fatty acids: oleic acid was major component.!#"]

a) Strangely, the NMR data of the new compounds is not presented.

Quercus calliprinos syn. coccifera

Fruits were separately extracted with 80% aqueous methanol and water, and both extracts were analyzed for
TPC and tested for antioxidant activity (ABTS, DPPH methods).!*%!

Some[lr(l)g]tritional ingredients and condensed tannins content (26.7 g/kg in dry matter) were determined in
fruits.

Leaves were analyzed for five macro (Ca, K, Mg, Na, K) and four micro (Cu, Fe, Mn, Zn) elements
compositions, in order to compare six species for sheep food.™%

An earlier study by the same group of the research cited in reference 110, in order to compare five species for
sheep food. Leaves were analyzed for gas production and GCC.'**!

Leaves 70% aqueous acetone extract was analyzed for TPC, TTC and condensed tannins, and was tested
against B. subtilis, S. aureus and P. mirabilis bacteria strains. The antimutagenic activity was tested on Allium
cepa (onion) root tip cells.[*>"

Leaves were extracted with n-hexane, chloroform, methanol, boiled water (soaking) and water (microwave-
assisted). The five extracts were analyzed for partial GCCs, tested for antioxidant (DPPH method) and
anticancer (NCI-H2126 lung cancer, BT-20 breast cancer, DU-145 prostate cancer) activities. In both tests,
methanolic and aqueous (soaking) extracts were most potent.[*>!

Agqueous and ethanolic extracts were prepared from each part of the fruit (3 parts, six extracts), and these
extracts were tested for anticancer (A549, MCF-7, HelLa cancer cells) and lactate dehydrogenase release
activities. Ethanolic extracts were most active.!**

Follow-up research of the study cited in reference 151, using same extraction method. In the present studP/, -
amylase inhibition of the extracts was evaluated. Extracts were profiled using NMR and LC-MS methods.*>*]
Stems and bark methanolic extract was analyzed for active compounds yielding six compounds with potential
of inhibiting a-glucosidase and tyrosinase. For tyrosinase inhibition, activity (ICsp, ng/mL) order was:
polydatin (Figure 2) > (-)-8-chlorocatechin (Figure 2) > extract (kojic acid was reference), and for a-
glucosidase (acarbose was reference), extract > (-)-8-chlorocatechin > cocciferoside (Figure 2). Molecular
docking was performed.!*>¥

Fruits aqueous extract had moderate a-amylase inhibition. It was analyzed for TPC and phenolic composition
where the major component was chlorogenic acid, 41.2%, ™

Similar methods as in the study cited in reference 151 (Plant material, extraction, GCC, TPC and antioxidant
activity). Extracts were tested for antibacterial activity against S. aureus, S. pneumoniae, P. aeruginosa, E. coli
and B. melitensis.[**®

Leaves 70% aqueous ethanolic extract had notable porcine pancreatic lipase inhibition, and its antioxidant
activity was tested with DPPH) and TRPA methods.[**"

Stems aqueous and methanolic extracts were analyzed for TPC and tested for antioxidant activity using DPPH,
NO scavenging and SO (sulfur monoxide radical) methods.[**®!

Fruits and leaves were separately extracted ultrasound-assisted methanol. The extracts were analyzed for TFC,
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TPC and semiquantitative-analysis for chemical compositions. The antioxidant activities of the extracts were
tested lflsslg}g ABTS and DPPH methods. Fruits had much higher TPC and was more active in both antioxidant
assays.

Leaves 70% aqueous ethanolic extract was analyzed for TPC and was active against Heterorhabditis
bacteriophora (nematode).**!

The effect of seasonality on leaves/fruits nutritional compositions is reported.[*62162

Peeled fruits were analyzed for GCC, TFC and TPC. The ethanolic extract was analyzed for single amino
acids (aspartic acid was highest, 0.2 g/kg) and minerals (potassium, 8.2 g/kg). Analysis of fatty acids in oil of
these fruits showed that oleic acid composed 50% of totals acids of this oil, and B-sitosterol (Figure 2)
composed 94% of total sterols content of this oil.***!

Nutritional values of DEE extract of aerial parts were determined. These plant parts were also analyzed for the
same purpose and their digestibility in goats is reported.[*®¥

Peeled fruits were PE affording oil that was analyzed with several methods according to the compounds to be
detected. Oleic acid was major fatty acid, y-tocopherol was major tocopherol and B-sitosterol was major
phytosterol.[*®"]

Partial general nutritional composition is reported.!*%®!

Coffee was prepared from peeled dried fruits, with or without roasting. The coffees and the fruits were also
extracted with 80% aqueous ethanol. All extracts had moderate to notable inhibition of AChE, BuChE and
tyrosinase.!6"]

Follow-up of previous study. The three parts of the fruit, shell, cup and peeled acorns, were separately
extracted with 70% aqueous ethanol (6 extracts), and each extract was analyzed for TFC and TPC. Their
antioxidant activity was tested with DPPH and FRAP methods. Their neuroprotective activity was tested by
inhibition of AChE, BuChE. ¢%]

Sterr[llgqu bark aqueous extract was used to prepare and ointment (1% extract) that had wound healing effect in
rats.

Consumption of leaves and buds caused toxicosis (death) of cattle.
Follow-up of the research cited in reference 169. Stems aqueous and methanolic extracts had wound healing
activity, tested in vitro (two cell lines). Extracts were analyzed for TPC and tested for antioxidant activity with
DPPH method. The antibacterial activity of the extrcts was tested against nine bacterial strains. The effect of
extracts on collagen was tested with hydroxyproline assay, and anti-inflammatory effect was measured by
tumour necrosis factor-alpha (TNF-o)) method.™

Peeled fruits were defatted with n-hexane and extracted with slightly basic water to obtain (after acidification)
protein hydrolysates. These fractions were tested for the following activities: antidiabetic (dipeptidyl
peptidase-4 method), angiotensin I-converting enzyme inhibition (antihypertension) and antioxidant
(superoxide anion retention).l*"®!

Oil was prepared from fruits by extraction with n-hexane/iso-propanol (3:2), and the oil was analyzed (GC-
MS) for fatty acids: oleic acid was major component.!8"]

[170]

Quercus cerris

Some nutritional ingredients and condensed tannins content (10.5 g/kg in dry matter) were determined in
fruits. [109]

Leaves were analyzed for five macro (Ca, K, Mg, Na, K) and four micro (Cu, Fe, Mn, Zn) elements
compositions, in order to compare six species for sheep food.™!

An earlier study by the same group of the research cited in reference 110, in order to compare five species for
sheep food. Leaves were analyzed for gas production and GCC.[MH

Bark 80% aqueous ethanolic extract was analyzed for TPC and qualitatively and partially for single phenolics.
Significant results were recorded in each of the following activity tests: antioxidant (DPPH, oxidative
hemolysis), inhibition of NO production, antiproliferative (three human cancer cell lines) and antimicrobial
(ten bacterial and two fungal strains).*"?

Peeled fruits were defatted with n-hexane and extracted with slightly basic water to obtain (after acidification)
protein hydrolysates. These fractions were tested for the following activities: antidiabetic (dipeptidyl
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peptidase-4 method), angiotensin I-converting enzyme inhibition (antihypertension) and antioxidant
(superoxide anion retention).l*”?!

Follow-up study of the research cited in reference 172. The two differences are: TBRAS instead of DPPH for
testing [al%ioxidant activity, and phloem (outermost layer of the stem beneath the skin) instead of bark. Similar
results.

Two extracts were prepared with 95% aqueous ethanol: leaves and fruits-stems. Each extract was very
partially and qualitatively analyzed for chemical composition: no compounds assigned. Both extracts were
active against S. aureus bacterial strain.["™!

Leaves aqueous and 95% aqueous ethanolic extracts were active against S. intermedius, E. faecium, E. coli and
S. maltophilia bacteria species in a dose dependant manner.["®!

Leaves were extracted with microwave-assisted 70% aqueous ethanol, and this extract was analyzed for TPC
and TTC. Extract was tested for antibacterial (against five species) and antioxidant (ABTS and DPPH
methods) activities.[*""

Fruits 95% aqueous ethanolic extract inhibited lipid peroxidation, with thiobarbiturate as a reference. Kinetic
study is presented.*™®

Leaves were extracted with ultrasonic assisted 80% aqueous methanol, and this extract was analyzed for TFC,
TPC and total flavan-3-ol (TF3L) content. Testing the extract for antioxidant activity (ABTS, DPPH, FRAP
methods) showed clear seasonality effect.l!!

Wood was extracted with 70% aqueous ethanol, raw (dry) or thermos-vacuum treated (two procedures), The
three extracts were analyzed for TFC, TPC and tested for antioxidant activities using DPPH, FRAP and f-
carotene bleaching methods. GC-MS analysis showed that the major component (%) of the extract of
untreated wood was 4-((1E)-3- hydroxy-1-propenyl)-2-methoxyphenol 9.92, while in the extract of the treated
wood was 3-(4- hydroxy-3-methoxyphenyl)- 2-propenal 17.04 (both compounds, Figure 3).[8!

Fruits were extracted with ethanol either raw (dry) or after thermal treatment (200 °C, 15 min). The TTC of
both materials and antioxidant activity with thiobarbiturate as a reference, were clearly different. Kinetic study
- [181]

IS presented.

One of the follow-ups of previous study.” In this research, TFC, TPC, TTC, gallic acid content, were
determined. The antioxidant activity was determined with DPPH and FRAP methods, with thiobarbiturate as a
reference.!*%

Bark (periderm) and internal trunk wood (rhytidome) were separately extracted with 44% aqueous ethanol.
Both extracts were analyzed for TPC, tested for antioxidant activity (ABTS, DPPH methods), and for
tyrosinase inhibition (L-dopa was reference).[*®*]

Peeled fruits were roasted and prepared as “coffee” powder, and its nutritional composition was determined.
The powder was extracted with PE and the tocopherols (a-tocopherol was major component) content was
determined. Aqueous extract of the powder was analyzed for TFC, TPC, and tested for antioxidant activity
(DPPH, FRAP methods). It was tested against ROS scavenging: superoxide radical, hydrogen peroxide,
hypochlorous acid, nitric oxide and peroxyl radical. The extract was partially and qualitatively analyzed with
NMR and LC-MS mainly to detect phenolic compounds.*8¥

From peeled fruits “coffee” powder was prepared, raw (“native”, dry) and after roasting and both powders
were tested for sensory assessment. EO (hydrodistillation) and DCM extracts of the powders were prepared
and analyzed with GC-MS. Clear differences were recorded between native and roasted powders.!
Polycyclic hydrocarbons (acenaphthene, fluorene, phenanthrene, anthracene) were successfully removed from
aqueous solutions (5-50 pg/L) by this tree. No release of these compounds was observed after sorption.™®!

Oil was prepared from fruits by extraction with n-hexane/iso-propanol (3:2), and the oil was analyzed (GC-
MS) for fatty acids: oleic acid was major component.!*”!

Kinetics study of the pyrolysis of bark and GCC before and after this process.
Earlier research by the same group cited in reference 174: GCC, TFC, TPC, TTC and antioxidant activity
(DPPH, FRAP, TEAC methods), of aqueous, ethanolic and DCM extracts. The kinetics of the use of wood as
fuel is presented.[*®]

Wood was tested for hardness and termite resistance. It was extracted with 50% aqueous ethanol and the

[188]
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extract was analyzed for TFC and TPC.[™*%
b) Another follow-ups investigated Quercus species that are not native to the reviewed region. In this research,
Q. robur was reported as well.

Quercus ithaburensis syn. aegilops

Partial general nutritional composition is reported.®!

Agueous solution of fruits commercial extract was orally supplemented to STZ-nicotinamide-induced diabetic
rats, resulting positive effect. This effect was measured with body weigh (no change), blood glucose
(decrease), serum insulin (increase), total cholesterol (decrease) and total triglycerides (slight decrease).
Positive effect was also recorded in the functions of oxidant (decrease)/antioxidant (increase) enzymes.!*l
Commercial dry fruits powder was extracted with 80% aqueous ethanol, and was tested for antioxidant
activity with Fenton reagent, DPPH and TBRAS methods. In addition, production of unsaturated acids was
decreased in radical-induced oxidations. TFC of the extract was determined.!*%”

Fruits aqueous extract had protective antioxidant effect on fresh-cut potatoes. The effect was measured with
colour parameters, polyphenol oxidase, peroxidase, phenylalanine ammonia-lyase activities; MDA and
hydrogen peroxide content and ABTS method.™!

Peeled fruits 80% aqueous ethanolic extract protected meat burgers against oxidation and improved their
quality and taste. Antioxidant effect was tested with TBRAS method.™

Follow-up of previous study: raw and cooked meatballs.™*

Leaves aqueous and ethanolic extracts were active against four bacterial strains (E. coli, P. aeruginosa, C.
tetani, S. aureus and a fungus C. albicans, in dose dependant manner. Reference drugs were ciprofloxacine
and clotrimazole, respectively.[**®

Fruits aqueous extract was chromatographed affording gallic, ellagic (Figure 1A), flavogallonic and
nonahydroxytriphnoic acids (Figure 4).1**"]

Fruits aqueous extract was prepared for the purpose of producing adhesives. Analysing this extract yielded
several compounds like these mentioned in previous research, and vescala?in, castalagin, vescalin and castalin
(Figure 4, copied from this reference with stereochemistry indications).!**®

Fruits were separately extracted with methanol and water by maceration, ultrasonically-assisted and
microwave-assisted. The six extracts were analyzed for TPC, mineral contents, fatty acids content (oleic acid
was major component) and tested for antioxidant activity (DPPH, FRAP methods). It was also analyzed for
proteins using electrophoresis.*

Root bark 80% ethanolic extract was chromatographed Yielding several phenolic compounds, including n-
propyl gallate, ferulic and p-coumaric acids (Figure 4).2%

Quercus look
No published activities-properties.

* Unless indicated otherwise, solvent mixtures are volume/volume, v/v.
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Figure 1A: Natural products isolated from Quercus boissieri syn. Infectoria.
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4) DISCUSSION

Writing this review article is an interesting yet challenging task. There are at least three
reasons for this. First, there are several publications that we found while surveying the
literature that information that they include was almost or is identical to the information in
articles that we cited, so these omitted publications have no real contribution to the readers of
this article. Second, most of the activities-properties listed in Table 3 refer to Quercus
boissieri syn. infectoria. In fact, in many of the cited articles, authors named the tree Quercus
infectoria only. Third, researchers like E. Shachar ahc (Israeli) and many others, include
Quercus libani in the Quercus trees of Israel and Palestine.””® We chose not to include it
based on the very reliable website that we presented as reference 3 (Israeli). It is very
important to mention that this debate is pure scientific since some Palestinian researchers like
J.M. Ighbareyeh ahc include it in the flora Palestine™?, while others (Ali-Shtayeh ahc)
don’t.?®® In addition to that, most of Quercus species have many scientific names, and
consequently, finding published articles about them becomes not easy. For example, Quercus

ithaburensis has several botanical names including Quercus aegilops.[?*"

As we have mentioned above, Quercus boissieri syn. infectoria is the major species in this
review article, according to the number of publications that we cited about its properties-
activities. On the top of these, antimicrobial activity. In this context and others, there seems
some safety concerns, and some differences between galls and leaves. While galls are
reported safe, leaves were toxic to livestock, especially when extensively consumed as food.
Contrary to this, M.S. Dar and M., Ikram™, reported that galls methanolic extract was
chromatographed affording syringic acid (Figure 1A), which had CNS-related activities. This
is the only mention of this property in relation to Quercus species of the reviewed region. But

this is a well-known property of this acid./%!

Performing efficient extraction of plant material is always valid research topic. R. Purbowati
ahc published an interesting method, were they used supercritical fluid extraction of CO, with
co-solvent methanol.?°® Authors reported higher extract yields, higher phenolic content and
lower toxicity, compared with classical extraction methods. In an earlier study, M. Asif ahc
investigated the standardization of galls extract.’®’! This is an important work since this and
other extracts, might contain contamination, and it is also important for the determination of
the extract toxicity, since it can be used in food of pharma industry. Similar and more detailed

work was published after six years by F.F. Magbool ahc®®! that we presented their work
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preparing formulations of Quercus boissieri syn. infectoria against candidiasis.®™ The
importance of these standardization studies is crucial when the plant products for food
animals or humans, such as in the works of M.Y. Elahi ahc.***?* |n the second research,
they investigated the effects of phenolic compounds three Quercus species on the health of
Iranian goats, where they came up with interesting conclusions. To conclude this part of the
discussion about Quercus boissieri syn. infectoria modern technologies of use, S. Tugce
Aydin ahc have loaded 3D-printed patches with 96% aqueous ethanol galls extract for wound
healing.[?'

Even though not the largest among Quercus species of the reviewed region, Quercus
calliprinos syn. coccifera is the most widespread, and it was relatively studied and published
extensively. As in the case of Quercus boissieri syn. infectoria®®, E. Hayouni ahc
investigated the effect of extraction solvents and extraction methods, on TPC of the fruit
extracts, and consequently, on their biological activities.*! In the first method, a single
solvent was used, and in the second, mixtures of three or four solvents. Clear differences
were recorded in extraction yield, TPC, phenolic compositions, antimicrobial and antioxidant

activities.

The leaves of Quercus boissieri syn. infectoria are one of the food choices of livestock,
especially during the summer, the dry season, after the spring greens are not available. N.
Silanikove studied the effect of adding polyethylene glycol (PEG) on goats fed with Quercus
boissieri syn. infectoria leaves (and Pistacia lentiscus and Ceratonia siliqua).”*? This
successful research was done due to relatively high TTC in the leaves of these trees, which
make their digestibility relatively hard.?**! In this context of dry habitats and drought and
PEG, two published studies are strongly related. First, Quercus boissieri syn. infectoria can
tolerate drought and dryness.”*¥ Second, for cultivated Quercus boissieri syn. infectoria,
addition of PEG to irrigation water can retard the growth of the tree and alter its chemical

composition.?*!

An interesting Quercus boissieri syn. infectoria related study was conducted by L.O. Hanus
ahc, where they investigated the chemical compositions of epiphytic lichenized ascomycete
Ramalina lacera that grows on this tree and others./?'® They reported very detailed fatty and
aromatic acids compositions, where the major five components (ug/100 g dry matter, ethanol-
water-HCI, 90-9-1) of the second group were: Protocetric acid 41.2, Diffractaic acid 38.9,
Usnic acid 29.4, Norstictic acid 22.8 and Lecanoric acid 21.7 (Figure 5).
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Figure 5: Natural products isolated from Quercus calliprinos syn. Coccifera.

Even though Quercus species are a good source of polyphenols, we found it strange that this
source was not utilized for green synthesis of nanoparticles (NPs), except the report of E.
Kocadag Kocazorbaz ahc.?”) Using leaves aqueous extract, they prepared AgNPs that were
active antimicrobial, antioxidant and had deglycation activity.

The search for active plant products for therapeutic purposes was developed by I. Kog¢ ahc to
obtaining wood vinegar of several Quercus species waste.”*®! This vinegar had notable
antioxidant (CUPRAC method) and anticancer (HT29 and U20S human cancer cell lines)
activities. A major achievement of this method is that it allowed the researchers avoiding the
extraction step, which can be challenging. U. Sen ahc published interesting results of using
polar solvent mixture in maceration extraction of Quercus cerris.**! Using either pure water,
pure acetone of five binary mixtures for extraction of tree waste, yielded extracts with high
TPC, significant antimicrobial (eight bacterial strains and C. albicans) and antioxidant
(DPPH and FRAP methods) activities. And in their attempts of developing successful
extraction method, M. Ponticelli ahc changed three variables.[??” Temperature (20, 50 and 80
°C), solvents ratio ethanol/water (0, 20 and 40%) and time (3, 6 and 24 h), resulting in 27
different extracts. This method resulted high TPC and antioxidant activity (DPPH method.

As for all plants, the chemical compositions and their activities are influenced by many
environmental factors such as water stress (excess or drought) and seasonality. M. Kebert ahc

cultivated Quercus cerris under water deficit and/or high temperature conditions.?!! They
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reported that the young trees developed defence mechanisms of increasing the production of
antioxidants against oxidative stress. S.V. Wolkerstorfer ahc found clear effect of seasonality
on gas exchange, photosynthetic pigments and antioxidants, in trees of different ages, where
some were notably old, 140 y.?? For example, the a-tocopherol concentrations in leaves
were much higher on September 23rd than on May 16th. This seasonality effect was studied
by R. Najib ahc who sampled the leaves of Quercus cerris and tested several activities and
compositions, but their research focuses of the capacity of this species as
phytoremediator.??®! For example, cadmium concentration in the tree leaves had minimal

values in June and maximal values in October, 0.02 and 0.3 ppm, respectively.

Cr(VI1) is considered one of the worst pollutants, and dozens of studies were published about
its removal, mainly from water, and so, many review articles about this issue were published

as well [for example,?**

]. Recently, there is a developing approach of treating Cr(VI) with
industrial-agricultural, especially plant waste.[?®! Accordingly, E. Malkoc and Y. Nuhoglu
used acorns waste of Quercus ithaburensis syn. aegilops to remove this pollutant from

wastewater.[??®! Significant kinetic study is provided.

Another interesting use of Quercus ithaburensis syn. aegilops was published by P. Erdem
ahc, who prepared a complex of Fe*>-Tannin by mixing FeCl; aqueous solution with aqueous
solution of tannin-rich fruit aqueous extract.?2” The stoichiometry of the complex is reported
as Fel, but the formulas of the ligand and/or the complex are not reported. It has notable
antioxidant activity tested with DPPH method. And a final citation for this species, M.B.
Ozdemir and R. Karadag proved the great general importance for this tree in Turkey.[??® They
highlighted its practical (numbers, graphs and tables) usefulness in economy, sustainability,

but focused on “the potential to serve as a bio-mordant, natural dye for textiles and leather”.

Oak (Quercus) trees are very beautiful and have impressive, large shapes. In many places in
the world, this greatness went beyond human and animal food, medicinal uses and
construction uses. This greatness has emotional aspects: oak trees became holy and sacred.

Quercus calliprinos syn. coccifera reached this status in Morocco®, and in Palestine.!?302%!

5) CONCLUSIONS
1) Quercus (oak) trees of Israel and Palestine have medicinal, economic, sustainability and

emotional-religious values.
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2) The medicinal activities-properties of some these trees are either non-existent or partial,

and research effort is needed.

3) Most of the species have many botanical names and this is confusing. These multiple

names must be unified to one or two names for each species.

4) The debates over the inclusion/exclusion of some species in Israel and Palestine is also

confusing. It should be reconsidered and concluded.

5) There is an immediate need for more documentation of the traditional uses of these

species.

6) REFERENCES

1.

Kremer, A., Abbott, A.G,, Carlson, J.E., Manos, P.S., Plomion, C., Sisco, P., Staton, M.E.,
Ueno, S., Vendramin, G.G.,, Genomics of Fagaceae. Tree Genet. Genomes, 2012; 8:
583-610. DOI: 10.1007/s11295-012-0498-3

Yilmaz, A., Cytotaxonomic study of Quercus L. species from section Quercus in
Turkey. Caryologia., 2017; 70: 141-146. DOI: 10.1080/00087114.2017.1299977

Flora of Israel and adjacent areas, Quercus Family

Panahi, P., Jamzad, Z., Pourmajidian, M.R., Fallah, A. and Pourhashemi, M., Foliar
epidermis morphology in Quercus (subgenus Quercus, section Quercus) in Iran. Acta Bot.
Croat., 2012; 71: 95-113. DOI: 10.2478/v10184-010-0029-y

Ozturk, M., Altay, V., Role of Quercus coccifera (= Q. calliprinos) in the light of climate
change scenarios in the Mediterranean Basin. Plant Fungal Res., 2021; 4: 8-20. DOI:
10.30546/2664-5297.2021.4.2.2

Rybnicek, M., Kocar, P., Muigg, B., Peska, J., Sedlacek, R., Tegel, W., Kolat, T., World's
oldest dendrochronologically dated archaeological wood construction. J. Arch. Sci., 2020;
115: 105082. DOI: 10.1016/j.jas.2020.105082

Engel, T., Frey, W., Fuel resources for copper smelting in antiquity in selected woodlands
in the Edom highlands to the Wadi Arabah/Jordan. Flora., 1996; 191:. 29-39. DOI:
10.1016/S0367-2530(17)30687-4

Taib, M., Rezzak, Y., Bouyazza, L., Lyoussi, B., Medicinal uses, phytochemistry, and
pharmacological activities of Quercus species. Evid. Based Complement. Alter. Med.,
2020; 1920683. DOI: 10.1155/2020/1920683

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 156


https://flora.org.il/en/plants/systematics/quercus/

Azab. World Journal of Pharmaceutical Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Migasko, H., Ecseri, K., Significance of Quercus species in nutrition. Gradus., 2020; 7:
6-11. DOI: 10.47833/2020.1.AGR.002

Burlacu, E., Nisca, A., Tanase, C., A comprehensive review of phytochemistry and
biological activities of Quercus species. Forests, 2020; 11: 904. DOI: 10.3390/f11090904
Banc, R., Rusu, M.E., Filip, L., Popa, D.-S. Phytochemical Profiling and Biological
Activities of Quercus sp. Galls (Oak Galls): A Systematic Review of Studies Published in
the Last 5 Years. Plants, 2023; 12: 3873. DOI: 10.3390/plants12223873

Wasim, A., Fahmeeda, Z., Azhar, H., Ansari, A., Aafiva, N., Tarranum, T., Mazu (Quercus
infectoria, oliv); an overview. Ind. J. Unani Med., 2011; 4: 1-22. [ResearchGate]

Zin, N.N., Rahimi, W.N., Abu Bakar, N., A Review of Quercus infectoria (Olivier) galls
as a resource for anti-parasitic agents: in vitro and in vivo studies. Malays. J. Med. Sci.,
2019; 26: 19-34. DOI: 10.21315/mjms2019.26.6.3

Jain, M., Chahar, P., Jain, V., Sharma, A., Yadav, N.R., Role of Quercus infectoria in
health and oral health - A Review. Int. J. Green Pharm., 2019; 13: 180-185.
[ResearchGate]

Askari, S.F., Azadi, A., Jahromi, B.N., Tansaz, M., Mirzapour Nasiri, A.,
Mohagheghzadeh, A., Badr, P., A comprehensive review about Quercus infectoria G.
Olivier gall. Res. J. Pharmacog., 2020; 7: 69-77. DOI: 10.22127/rjp.2019.184177.1494
Amilah, W., Mohamad, A.N., lzani, N.J., Arizam, M.F., Antimicrobial activities of
Quercus infectoria gall extracts: A scoping review. J. Herb. Med., 2022; 32: 100543. DOI:
10.1016/j.hermed.2022.100543

Alam, A., Siddiqui, J.I., Viquar, U., Naikodi, M.A., Ahmad, I., The traditional uses,
phytochemistry, pharmacological, and botanical description of Quercus infectoria galls
(Mazuphal): A review. J. Drug Deliv. Ther., 2022; 12: 214-221. DOI:
10.22270/jddt.v12i1.5178

Jaradat, N.A., Ayesh, O.l., Anderson, C., Ethnopharmacological survey about medicinal
plants utilized by herbalists and traditional practitioner healers for treatments of diarrhea
in the West Bank/Palestine.J. Ethnopharmacol.,, 2016; 182: 57-66. DOI:
10.1016/j.jep.2016.02.013

Okumura, S., The significance of yellow dyed warps in Cairene rugs and a group of
Ottoman court prayer rugs. Aris Dergisi., 2011; 5: 88-95. DOI: 10.34242/akmbaris.2019.7
Tsioutsiou, E.E., Cheilari, A., Aligiannis, N., Ethnopharmacological study of medicinal
plants used against skin ailments on Mount Pelion, central Greece. Front. Pharmacol.,
2023; 14: 1225580. DOI: 10.3389/fphar.2023.1225580

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 157


https://www.researchgate.net/publication/215519175
https://www.researchgate.net/publication/334736241

Azab. World Journal of Pharmaceutical Research

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Tariq, A., Sadia, S., Pan, K., Ullah, I., Mussarat, S., Sun, F., Abiodun, O.O., Batbaatar, A.,
Li, Z., Song, D., Xiong, Q., Ullah, R., Khan, S., Basnet, B.B., Kumar, B., Islam, R.,
Adnan, M., A systematic review on ethnomedicines of anti-cancer plants. Phytother. Res.,
2017; 31: 202-264. DOI: 10.1002/ptr.5751

Khatib, C., Nattouf, A., Agha, M.I., Traditional medicines and their common uses in
central region of Syria: Hama and Homs—an ethnomedicinal survey. Pharm. Biol., 2021;
59: 776-786. DOI: 10.1080/13880209.2021.1936078

Afifi-Yazar, F.U., Kasabri, V., Abu-Dahab, R., Medicinal plants from Jordan in the
treatment of cancer: traditional uses vs. in vitro and in vivo evaluations—Part 1. Planta
Med., 2011; 77: 1203-1209. DOI: 10.1055/s-0030-1270832

Alachkar, A., Jaddouh, A., Elsheikh, M.S., Bilia, A., Vincieri, F.F., Traditional medicine in
Syria: folk medicine in Aleppo governorate. Nat. Prod. Commun., 2011; 6: 79-74. DOI:
10.1177/1934578X1100600119

Ari, S., Temel, M., Kargioglu, M., Konuk, M., Ethnobotanical survey of plants used in
Afyonkarahisar-Turkey. J. Ethnobiol. Ethnomed., 2015; 11: 84. DOI: 10.1186/s13002-
015-0067-6

Said, O., Khalil, K., Fulder, S., Azaizeh, H., Ethnopharmacological survey of medicinal
herbs in Israel, the Golan Heights and the West Bank region. J. Ethnopharmacol., 2002;
83: 251-265. DOI: 10.1016/s0378-8741(02)00253-2

Al-Qura’n, S., 2009. Ethnopharmacological survey of wild medicinal plants in Showbak,
Jordan. J. Ethnopharmacol., 2009; 123: 45-50. DOI: 10.1016/j.jep.2009.02.031

Dogan, Y., Ugulu, I., Medicinal plants used for gastrointestinal disorders in some districts
of Izmir province, Turkey. Stud. Ethno-Med., 2013; 7: 149-161. DOI:
10.1080/09735070.2013.11886456

Karahiiseyin, S., Sari, A., Plants used in traditional treatment against diarrhea in Turkey.
Istanbul J. Pharm., 2019; 49: 33-44. DOI: 10.26650/IstanbulJPharm.2019.404211

Dar, M.S., lkram, M., Fakouhi, T., Pharmacology of Quercus infectoria. J. Pharm Sci.,
1976; 65: 1791-1794. DOI: 10.1002/jps.2600651224

Dar, M.S., lkram, M., Studies on Quercus infectoria; isolation of syringic acid and
determination of its central depressive activity. Planta Med., 1979; 35: 156-161. DOI:
10.1055/s-0028-1097197

Manju, V., Revathi, R., Murugesan, M., In vitro antioxidant, antimicrobial, anti-
inflammatory, anthelmintic activity and phytochemical analysis of Indian medicinal
spices. Res. J. Pharm. Technol., 2011; 4: 596-599. [ResearchGate]

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 158


https://www.researchgate.net/publication/288562902

Azab. World Journal of Pharmaceutical Research

33. Gholamhoseinian, A., Moradi, M.N., Sharifi-Far, F., Screening the methanol extracts of
some Iranian plants for acetylcholinesterase inhibitory activity. Res. Pharm. Sci., 2009; 4:
105-112. [ResearchGate]

34. Gholamhoseinian, A., Shahouzehi, B., Joukar, S., Iranpoor, M., Effect of Quercus
infectoria and Rosa damascena on lipid profile and atherosclerotic plaque formation in
rabbit model of hyperlipidemia. Pak. J. Biol. Sci.,, 2012; 15: 27-33. DOI:
10.3923/pjbs.2012.27.33

35. Gholamhoseinian, A., Mohammadi, A., Noroozi, S., Sharifi-far, F., Inhibitory effect of
some methanol plant extracts on dihydrofolate reductase. Toxicol. Environ. Chem., 2011;
93: 261-269. DOI: 10.1080/02772248.2010.522769

36. Yusof, W.N., Hasmah Abdullah, H., Phytochemicals and cytotoxicity of Quercus
infectoria ethyl acetate extracts on human cancer cells. Trop. Life Sci. Res., 2020; 31:
69-84. DOI: 10.21315/tIsr2020.31.1.5

37. Ismail, 1., Suppian, R., Mohamad, H., Radzi, S.A., Abdullah, H., In Vitro Cytotoxicity
and Apoptosis-inducing Activity of Quercus infectoria Extracts in HeLa Cells. Pharmacog
J., 2021; 13: 401-410. DOI: 10.5530/pj.2021.13.51

38. Tofigh, P., Mirghazanfari, S.M., Hami, Z., Nassireslami, E., Ebrahimi, M., The
Investigation of Quercus Infectoria Gall Aqueous Extract Effect on the Cell Proliferation,
Apoptosis and Expression of CCND1, TP53, BCL2 and BAX Genes in Cell Line of
Lung, Gastric and Esophageal Cancers. Rep. Biochem. Mol Biol., 2024; 12: 596-608.
DOI: 10.61186/rbmb.12.4.596

39. Mustafa, FW., Al-jalily, O.R., Alasady, A.A., In Vitro Evaluation of The Anti-
Proliferative Effect of Quercus infectoria Crude Extracts on MCF-7 Cell Line. Ann. Coll.
Med. Mosul., 2024; 46: 36-42. DOI: 10.33899/mmed.2024.146461.1251

40. Kamarudin, N.A., Salleh, N.N., Tan, S.C., Gallotannin-Enriched Fraction from Quercus
infectoria Galls as an Antioxidant and Inhibitory Agent against Human Glioblastoma
Multiforme. Plants, 2021; 10: 2581. DOI: 10.3390/plants10122581

41. Rehman, M.U., Tahir, M., Ali, F.,, Qamar, W., Khan, R., Khan, A., Lateef, A., Hamiza, O.,
Sultana, S., Chemopreventive effect of Quercus infectoria against chemically induced
renal toxicity and carcinogenesis. Int. J. Drug Dev. Res., 2012; 4: 336-351.
[ResearchGate]

42. Kathayat, K.S., Pokhrel, B., Bhattarai, R., Thapa, N., Amgain, K., Bhandari, R.,

Anticonvulsant activities of Quercus infectoria (galls) and Trewia nudiflora (seeds) in

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 159


https://www.researchgate.net/publication/51143990
https://www.researchgate.net/publication/224922203

Azab. World Journal of Pharmaceutical Research

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

Nepalese varieties. Janaki Med. Coll. J. Med. Sci.,, 2022; 10: 10-17. DOI:
10.3126/jmcjms.v10i03.55545

Gholamhoseinian, A., Falah, H., Sharififar, F., Anti-hyperglycemic activity of four plants
extracts effective against alpha glucosidase in normal and diabetic rats. J. Kerman Univ.
Med. Sci., 2009; 15: 35-44. [Google Scholar]

Jin, C.B., Hamid, M., Ali, R., The effects of leaf extracts of Myristica, Piper, Tabebuia
species and the gall extract of Quercus infectoria on Insulin Secreting Cells. J. Trop. Med.
Plants, 2009; 10: 145-149. [ResearchGate]

Choudhary, G.P., Antidiarrhoeal activity of ethanolic extract of Quercus infectoria. Int. J.
Pharm. Chem. Sci., 2012; 1: 1404-1407. [Journal Website]

Kaur, G, Hamid, H., Ali, A., Alam, M.S., Athar, M., Antiinflammatory evaluation of
alcoholic extract of galls of Quercus infectoria. J. Ethnopharmacol., 2004; 90: 285-292.
DOI: 10.1016/j.jep.2003.10.009

Aroonrerk, N., Kamkaen, N., Anti-inflammatory activity of Quercus infectoria,
Glycyrrhiza uralensis, Kaempferia galanga and Coptis chinensis, the main components of
Thai herbal remedies for aphthous ulcer. J. Health Res., 2009; 23: 17-22. [ResearchGate]
Yousif, M.F., Haider, M., Sleem, A.A., Formulation and Evaluation of Two Anti-
inflammatory Herbal Gels, J. Biol. Active Prod. Nat., 2011; 1: 200-209, DOI:
10.1080/22311866.2011.10719087

Solanki, R.P., Gandhi, T.R., Patel, K.V., Evaluation of the Effect of Quercus infectoria
Olivier (Fagaceae) in Experimentally Induced Inflammatory Bowel Disease in Rats. Res.
J. Pharm. Technol., 2011; 4: 782-786. [ResearchGate]

Karimian, A., Nafari, A., Sarvestani, A., Zamani, A., Behnaminia, N., Mohammadi, R.,
Almasian, M., The Effect of the Hydroalcoholic Extract of Quercus infectoria Fruit Hulls
(Jaft-E-Baloot) on Formalin-Induced Inflammation and Pain in Male Mice. Herb. Med. J.,
2023; 8: 26-33. DOI: 10.22087/hmj.v8i1.1011

Zin, N.N., Ibrahim, N., Zakaria, Y., Abu-Bakar, N., The acetone crude extract of Quercus
infectoria (Olivier) galls alters pH of the digestive vacuole of the malaria parasite,
Plasmodium falciparum. Trop. Biomed., 2021; 38: 40-47. DOI: 10.47665/th.38.2.035

Zin, N.N., Mohamad, M.N., Roslan, K., Sazeli, AW., Abdul Moin, N.I., Alias, A,
Zakaria, Y., Abu-Bakar, N., In vitro antimalarial and toxicological activities of Quercus
infectoria (Olivier) gall extracts. Malays. J. Med. Sci., 2020; 27: 36-50. DOI:
10.21315/mjms2020.27.4.4

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 160


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anti-hyperglycemic+Activity+of+Four+Plants+Extracts+Effective+against+Alpha+Glucosidase+in+Normal+and+Diabetic+Rats&btnG=
https://www.researchgate.net/publication/248381296
https://ijpcsonline.com/files/files/67-222.pdf
https://www.researchgate.net/publication/204288182
https://www.researchgate.net/publication/279916531

Azab. World Journal of Pharmaceutical Research

53. Voravuthikunchai, S.P., Chusri, S., Suwalak, S., Quercus infectoria. Oliv., Pharm. Biol.,
2008; 46: 367-372. DOI: 10.1080/13880200802055784

54. Chusri, S., Voravuthikunchai, S.P., Detailed studies on Quercus infectoria Olivier
(nutgalls) as an alternative treatment for methicillin-resistant Staphylococcus aureus
infections. J.  Appl. Microbiol., 2009; 106: 89-96. DOI. 10.1111/j.1365-
2672.2008.03979.x

55. Vermani, A., Navneet, A., Prabhat, A., Screening of Quercus infectoria gall extracts as
anti-bacterial agents against dental pathogens. Indian J. Dent. Res., 2009; 20: 337-339.
DOI: 10.4103/0970-9290.57380

56. Suwalak, S., Voravuthikunchai, S.P., Morphological and ultrastructural changes in the cell
structure of enterohaemorrhagic Escherichia coli O157:H7 following treatment with
Quercus infectoria nut galls. J. Electron. Microsc.,, 2009; 58: 315-320. DOI:
10.1093/jmicro/dfp024

57. Priya, P.S., Sasikumar, J.M., Gowsigan, G., Antibacterial activity of methanol extract of
Ruta chalapensis (L), Quercus infectoria (Oliver) and Canthium parviflorum (Lam). Anc.
Sci. Life., 2009; 29: 28-31. [ResearchGate]

58. Voravuthikunchai, S.P., Suwalak, S., Changes in cell surface properties of shiga toxigenic
Escherichia coli by Quercus infectoria G. Olivier. J. Food Prot., 2009; 72: 1699-1704.
DOI: 10.4315/0362-028x-72.8

59. Darogha, S.N., Antibacterial activity of Quercus infectoria extracts against bacterial
isolated from wound infection.J. Kirkuk Univ. Sci. Stud., 2009; 4: 20-30. DOI:
10.32894/kujss.2009.40787

60. Hassan, H.F., Study the Effect of Quercus infectoria Galls Extracts on Growth of Candida
albicans and Candida glabrata In Vitro Which Isolated from Vaginal Swabs. Iragi J. Vet.
Med., 2011; 35: 85-94. DOI: 10.30539/iragijvm.v35i2.580

61. Chusri, S., Voravuthikunchai, S.P., Damage of staphylococcal cytoplasmic membrane by
Quercus infectoria G. Olivier and its components. Lett. Appl. Microbiol., 2011; 52:
565-572. DOI: 10.1111/j.1472-765X.2011.03041.x

62. Satirapathkul, C., Leela, T., Growth inhibition of pathogenic bacteria by extract of
Quercus infectoria galls. Int. J. Biosci. Biochem. Bioinform., 2011; 1: 26-31. DOI:
10.7763/1JBBB.2011.V1.5

63. Amman, V., Basri, D.F., Huyop, F., Determination of the post-antibiotic effect (PAE) of

combinations of extracts from galls of Quercus infectoria with vancomycin against

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 161


https://www.researchgate.net/publication/224898585

Azab. World Journal of Pharmaceutical Research

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

methicillin-resistant Staphylococcus aureus (MRSA). Afr. J. Biotechnol., 2011; 10:
18274-18278. DOI: 10.5897/AJB11.1611

Jaffar, N., Basri, D.F., Zin, N.M., Interaction of Quercus infectoria gall’s extract and
vancomycin against Staphylococcus aureus with reduced susceptibility to
vancomycin. Sains Malays., 2011; 40: 1237-1241. [Article in Malaysian, ResearchGate]
Mengeloglu, F.Z., Metin, U., Ozdemir, N., Oduncu, M.K., Antimicrobial activity of galls
of Quercus infectoria. Dicle Med. J., 2011; 38: 309-311. [Article in Turkish] DOI:
10.5798/diclemedj.0921.2011.03.0038

Basri, D.F., Tan, L.S., Shafiei, Z., Zin, N.M., In vitro antibacterial activity of galls of
Quercus infectoria Olivier against oral pathogens. Evid. Based Complement. Alternat.
Med., 2012; 632796. DOI: 10.1155/2012/632796

Basri, D.F., Khairon, R., Pharmacodynamic Interaction of Quercus infectoria Galls
Extract in Combination with Vancomycin against MRSA Using Microdilution
Checkerboard and Time-Kill Assay. Evid. Based Complement. Alternat. Med., 2012;
493156. DOI: 10.1155/2012/493156

Chusri, S., Phatthalung, P.N., Voravuthikunchai, S.P., Anti-biofilm activity of Quercus
infectoria G. Olivier against methicillin-resistant Staphylococcus aureus. Lett. Appl.
Microbiol., 2012; 54: 511-517. DOI: 10.1111/j.1472-765X.2012.03236.x

Nagesh, L., Sivasamy, S., Muralikrishna, K.S., Bhat, K.G., Antibacterial potential of gall
extract of Quercus infectoria against Enterococcus faecalis-an in vitro study. Pharmacog.
J., 2012; 4: 47-50. DOI: 10.5530/pj.2012.30.9

Voravuthikunchai, S.P., Suwalak, S., Mitranan, W., Ellagitannin from Quercus infectoria
eradicates intestinal colonization and prevents renal injuries in mice infected with
Escherichia coli 0157: H7.J. Med. Microbiol., 2012; 61. 1366-1372. DOI:
10.1099/jmm.0.044495-0

Sharifi, A., Gorjipour, R., Gorjipour, A.A., Mohammadi, R., Jabarnejad, A., Antifungal
effect of Quercus infectoria gall (oak) on saprolegnia fungi. Armaghane-danesh Med. Sci.
J., 2012; 17: 78-84. [Journal Website]

Sawangkan, K., Sittikijyothin, W., Satirapipathkul, C., Natural polysaccharide-based
films and their antibacterial activities. Adv. Mate. Res., 2012; 506: 397-400. DOI:
10.4028/www.scientific.net/AMR.506.397

Deveoglu, O., Muhammed, A., Fouad, A., Torgan, E., Karadag, R., Chromatographic

analysis of natural pigments produced from Datisca cannabina L. and Quercus infectoria

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 162


https://www.researchgate.net/publication/286385716
https://armaghanj.yums.ac.ir/article-1-279-en.html

Azab. World Journal of Pharmaceutical Research

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Oliv. plants and their antimicrobial activity. J. Chem. Soc. Pak., 2012; 34: 890-895.
[ResearchGate]

Thombre, R., Khadpekar, A., Phatak, A., Anti-bacterial activity of various medicinal
plants against mixed dental flora. Res. J. Pharm. Biol. Chem. Sci., 2012; 3: 179-182.
[ResearchGate]

Hashim, S.T., Bacteriological and biochemical study for effect of phenolic extract of
Quercus infectoria against some food-born pathogenic bacteria. Indian J. Appl. Res.,
2013; 3: 52-55. [ResearchGate]

Amilah, W.A., Masrah, M., Hasmah, A., Noor Izani, N.J., In vitro antibacterial activity of
Quercus infectoria gall extracts against multidrug resistant bacteria. Trop. Biomed. 2014,
31, 680-688. [ResearchGate]

Zachariah, S.M., Kumar, N.M., Gopal, D., Thomas, N., Ramkumar, M., George, N.,
Phytochemical Screening, Formulation and Evaluation of Dried Galls of Quercus
Infectoria Oliv. Int. J. Pharm. Sci. Rev. Res., 2014; 26: 125-130. [Google Scholar]

Tayel, A.A., El-Sedfy, M.A., Ibrahim, A.l., Moussa, S.H., Application of Quercus
infectoria extract as a natural antimicrobial agent for chicken egg decontamination. Rev.
Argent. Microbiol., 2018; 50: 391-397. DOI: 10.1016/j.ram.2017.12.003

Mustafa, H., Ismail, N., Amilah, W.A., Anti-microbial activity of aqueous Quercus
infectoria gall extract against pathogenic Leptospira. Malays. J Med. Sci., 2018; 25:
42-50. DOI: 10.21315/mjms2018.25.4.4

Abdullah, V.S., Ismail, S.A., Kamel, F.H., Antibacterial activity of Quercus infectoria gall
extracts against multidrug resistant bacteria. Plant Arch., 2019; 19: 3879-3884.
[ResearchGate]

Ahmed, A.A., Salih, F.A., Quercus infectoria gall extracts reduce quorum sensing-
controlled virulence factors production and biofilm formation in Pseudomonas aeruginosa
recovered from burn wounds. BMC Complement. Altern. Med., 2019; 19: 177. DOI:
10.1186/512906-019-2594-5

Mehri Ardestani, M., Aliahmadi, A., Toliat, T., Dalimi, A., Momeni, Z., Rahimi, R.,
Antimicrobial Activity of Quercus infectoria Gall and Its Active Constituent, Gallic Acid,
against Vaginal Pathogens. Trad. Integr. Med.,, 2019; 4: 12-21. DOL:
10.18502/tim.v4i1.1664

Breesam, B.K., Abdullah, J.A., Study Effect of Plant Extraction for Quercus infectoria on
Some Species of Bacteria. Sci. J. Med. Res., 2020; 4: 60-66. [Journal Website]

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 163


https://www.researchgate.net/publication/286070175
https://www.researchgate.net/publication/233910004
https://www.researchgate.net/publication/328890209
https://www.researchgate.net/publication/273703402
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+Screening%2C+Formulation+and+Evaluation+of+Dried+Galls+of+Quercus+Infectoria+Oliv&btnG=
https://www.researchgate.net/publication/361092641
https://sjomr.org.in/index.php/SJOMR/article/view/126

Azab. World Journal of Pharmaceutical Research

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Ambulkar, S., Tale, V., Khilari, S., Pawar, J., Antibacterial and antibiofilm activity of
Quercus infectoria galls on Rothia dentocariosa isolated from dental caries. Asian J.
Pharm. Clin. Res., 2019; 12: 159-162. DOI: 10.22159/ajpcr.2019.v12i10. 34725

Nair, A., Balasaravanan, T., Jadhav, S., Mohan, V., Kumar, C., Harnessing the
antibacterial activity of Quercus infectoria and Phyllanthus emblica against antibiotic-
resistant Salmonella typhi and Salmonella enteritidis of poultry origin. Vet. World, 2020;
13: 1388-1396. DOI: 10.14202/vetworld.2020.1388-1396

Isaei, E., Mansouri, S., Rahmani, M., Sharififar, F., Salary, A., Novel Synergistic Activity
of Quercus infectoria Gall Extract with Ceftazidime Against Standard and Multiple Drug
Resistant Pseudomonas aeruginosa and Escherichia coli Isolates. Arch. Iran. Med., 2021;
24: 684-688. DOI: 10.34172/aim.2021.98

Yegammai, M., Muthusamy, P., Extraction of Oil from Quercus infectoria Galls and Anti-
bacterial Properties. J. Chem. Pharm. Res. 2021, 13, 1-7. [Journal Website]

Kamalapurkar, K.A., Shendge, A.R., Formulation and evaluation of herbal handwash
containing Quercus infectoria galls extract. Int. J. Pharm. Res. Appl., 2022; 7: 1309-1313.
DOI: 10.35629/7781-070313091313

Suzilla, W.Y., lzzati, A., Isha, I., Zalina, A., Rajaletchumy, V.K., Formulation and
evaluation of antimicrobial herbosomal gel from Quercus infectoria extract. IOP Conf.
Ser. Mater. Sci. Eng., 2020; 736: 022030. DOI: 10.1088/1757-899X/736/2/022030
Ganesan, V., Kaithavalappil, S.S., Kannappan, M., Vasudevan, D.T., Formulation and in-
vitro antimicrobial evaluation of herbosomal gels of extracts of Quercus infectoria and
Acorus calamus. Asian J. Res. Pharm. Sci. Biotechnol., 2014; 2: 47-54. [Google Scholar]
Magbool, F.F,, Elnima, E.l., Shay-oub, M.E., Osman, Z., Ebied Adam, M., Hamedelnie,
E.l., Mahmoud Gamil, A., Formulation design, Development, and Evaluation of Quercus
infectoria Galls Extract Oral Gels for Oral Candidiasis. Plant Biotechnol Persa., 2020; 2:
1-13. DOI: 10.52547/pbp.2.2.1

Waen-Ngoen, T., Wunnoo, S., Nwabor, O.F., Bilhman, S., Dumjun, K., Ongarj, J.,
Pinpathomrat, N., Lethongkam, S., Voravuthikunchai, S.P., Paosen, S., Effectiveness of
plant-based hand sanitizer incorporating Quercus infectoria gall extract. J. Appl.
Microbiol., 2023; 134, I1xad295. DOI: 10.1093/jambio/lxad295

Shendge, A.R., Kamalapurkar, K.A., Design and Characterization of Topical Antibacterial
Formulation Containing Extract of Quercus infectoria Galls. Int. J. Pharm. Sci. Res.,
2023; 14: 1220-1241. DOI: 10.13040/1JPSR.0975-8232.14(3).1220-41

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 164


https://www.jocpr.com/articles/extraction-of-oil-from-quercus-infectoria-galls-and-antibacterial-properties.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=FORMULATION+AND+IN-VITRO+ANTIMICROBIAL+EVALUATION+OF+HERBOSOMAL+GELS+OF+EXTRACTS+OF+QUERCUS+INFECTORIA+AND+ACORUS+CALAMUS&btnG=

Azab. World Journal of Pharmaceutical Research

94. Falakdin, P., Dastan, D., Pourmoslemi, S., Combined Antimicrobial Activity of Extracts
from Quercus infectoria Galls and Scrophularia striata Aerial Parts for an Anticariogenic
Herbal  Mouthwash. J.  Pharmacopuncture.,  2023; 26: 44-52. DOL:
10.3831/KP1.2023.26.1.44

95. Aziz, Z.A., Al Kaabi, S.J., Quercus infectoria Bark Extract Shows Antibacterial Activity
Against  Staphylococcus  Species.J.  Angiother.,, 2024; 8. 1-6. DOL:
10.25163/angiotherapy.849542

96. Mohammadzadeh, N., Ghiasian, M., Faradmal, J., Dastan, D., Quantitative and qualitative
analyses of the constituents of the hydroalcoholic extract of Quercus infectoria gall from
Kermanshah and evaluation of its antioxidant and antibacterial activities. J. Rep. Pharm.
Sci., 2021; 10: 287-293. DOI: 10.4103/jrptps.JRPTPS_36_21

97. Basyigit, B., Saglam, H., Kéroglu, K., Karaaslan, M., Compositional analysis, biological
activity, and food protecting ability of ethanolic extract of Quercus infectoria gall. J. Food
Process. Preserv., 2020; e14692. DOI: 10.1111/jfpp.14692

98. Khouzami, L., Mroueh, M., Daher, C.F., The role of methanolic extract of Quercus
infectoria bark in lipemia, glycemia, gastric ulcer and bacterial growth. J. Med. Plants
Res., 2009; 2: 224-230. [ResearchGate]

99. AlKhafajii, K.A., Al-Dhawahery, Z.H., The In vivo And In vitro Effects of Eugenia
Caryophllus, Quercus infectoria and Terminalia Extracts on Dermatophytes Infections. J.
Kerbala Univ., 2009; 7: 181-189. [Google Scholar]

100. AL-Ghanimi, A.A, AL-Ethari, A.Y., Abdulhusain, H.K., Partial purification of tannins
from Quercus infectoria galls and the study of its effect on some isolated skin pathogenic
microorganisms. J. Kerbala Univ., 2006; 4: 14-22. [ResearchGate]

101. Abdulla, N.Q., The effect of agueous and alcoholic extracts of galls of Quercus
infectoria on the growth of some pathogenic fungi. ZANCO J. Pure Appl. Sci., 2018; 30:
46-57. DOI: 10.21271/ZJPAS.30.6.4

102.Kaur, G, Athar, M., Alam, M.S., Quercus infectoria galls possess antioxidant activity
and abrogates oxidative stress-induced functional alterations in murine macrophages.
Chem. Biol. Interact., 2008; 171: 272-282. DOI: 10.1016/j.cbi.2007.10.002

103. Sharififar, F., Pudineh Morref, M., Karami-Mohajeri, S., Antioxidant Effects of
Methanolic Extract of Quercus infectoria as a Supplement against Oxidative Stress

Induced by Sub-acute Exposure to Arsenic; An in vivo Study. Nat. Prod. J., 2023; 13:
94-100. DOI: 10.2174/2210315513666230220145335

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 165


https://www.researchgate.net/publication/228342638
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+In+vivo+And+In+vitro+Effects+of+Eugenia+Caryophllus%2C+Quercus+infectoria+and+Terminalia+Extracts+On+Dermatophytes+Infections&btnG=
https://www.researchgate.net/publication/379428404

Azab. World Journal of Pharmaceutical Research

104. Kamarudin, N.A., Muhamad, N., Salleh, N.N., Tan, S.C., Impact of Solvent Selection on
Phytochemical Content, Recovery of Tannin and Antioxidant Activity of Quercus
infectoria Galls. Pharmacog. J., 2021; 13: 1195-1204. DOI: 10.5530/pj.2021.13.153

105. Khazaeli, P., Goldoozian, R., Sharififar, F., An evaluation of extracts of five traditional
medicinal plants from Iran on the inhibition of mushroom tyrosinase activity and
scavenging of free radicals. Int. J. Cosmet. Sci.,, 2009; 31: 375-381. DOI:
10.1111/j.1468-2494.2009.00503.x

106. Leanpolchareanchai, J., Pithayanukul, P., Bavovada, R., Anti-necrosis potential of
polyphenols against snake venoms. Immunopharmacol. Immunotoxicol., 2009; 31:
556-562. DOI: 10.3109/08923970902821702

107.1ssa, N.A., Ali, B.A., Saed, S.T., The effect of Quercus infectoria acorn on clinical,
hematobiochemical parameters of pregnant albino rats. Indian J. Anim. Res., 2023; 57:
934-938. DOI: 10.18805/1JAR.BF-1451

108. Al-Mustafa, A.H., Al-Thunibat, O.Y., Antioxidant activity of some Jordanian medicinal
plants used traditionally for treatment of diabetes. Pak. J. Biol. Sci., 2008; 11: 351-358.
DOI: 10.3923/pjbs.2008.351.358

109.Kaya, E., Kamalak, A., Potential Nutritive Value and Condensed Tannin Contents of
Acorns from Different Oak Species. Kafkas Univ. Vet. Fak. Derg., 2012; 18: 1061-1066.
DOI:10.9775/kvfd.2012.7053

110.0zkan, C.O., Atalay, A.l., Kurt, O., Kamalak, A., Effect of species on macro and micro
mineral composition of oak leaves with respect to sheep requirements. Livest. Res. Rural
Devel., 2016; 28: 107. [ResearchGate]

111. Kamalak, A., Canbolat, O., Ozay, O., Aktas, S., Nutritive value of oak (Quercus spp.)
leaves. Small Rumin. Res., 2004; 53: 161-165. DOI: 10.1016/j.smallrumres.2003.09.003

112.lkram, M., Nowshad, F., Constituents of Quercus infectoria. Planta Med., 1977; 31: 286-
287. DOI: 10.1055/s-0028-1097531

113.Rina, R., Rafiqguzzaman, M., Hasmah, A., Spectrophotometric determination of total
phenol and flavanoid content in Manjakani (Quercus infectoria) extracts. Health
Environ. J., 2011; 2: 9-13. [ResearchGate]

114.Gokkus, A., Parlak, A.O., Parlak, M., Change of mineral element content in the common
shrubs of Mediterranean zone. 1. Macronutrients. Zemdirbysté=Agric., 2011; 98: 357-
366. [ResearchGate]

115.Ceylan, S., Yardimci, S.S., Camadan, Y., Saral, O., Batur, O.0., Chemical composition
of essential oil by SPME and evaluation of antimicrobial, antioxidant activities of

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 166


https://www.researchgate.net/publication/305431921
https://www.researchgate.net/publication/256487444
https://www.researchgate.net/publication/286687473

Azab. World Journal of Pharmaceutical Research

Quercus inectoria gall. Acta Sci. Pol. Hortorum Cultus., 2021; 20: 93-103. DOI:
10.24326/ asphc.2021.6.10

116.Purbowati, R., Rozafia, A.l., Taufiqgurohmah, T., Syahrani, A., Quantitative analysis of
Quercus infectoria gall extract from supercritical fluid extraction CO, using LC-MS/MS.
AIP Conf. Proc., 2024; 3071: 020030. DOI: 10.1063/5.0207030

117.Hussein, A.O., Mohammed, G.J., Hadi, M.Y., Hameed, I.H., Phytochemical screening of
methanolic dried galls extract of Quercus infectoria using gas chromatography-mass
spectrometry (GC-MS) and Fourier transform-infrared (FT-IR).J. Pharmacog.
Phytother., 2016; 8: 49-59. DOI: 10.5897/JPP2015.0368

118. Merkhan, K.Y., Mustafa, K.N., Isa, R.H., Barwary, M.S., Buti, E.T., Yatem, C.A,,
Evaluation of medicinal plants (Quercus infectoria and Astragalus eriocephalus) as feed
additives in Awassi ewe's ration. Iragi J. Agric. Sci., 2019; 50: 515-525. [ResearchGate]

119. Eltahir, H.M., Gastroprotective Effect of Quercus infectoria Olivier Galls on Ethanol-
Induced Gastritis in Rats. Cureus., 2024; 16: €56459. DOI: 10.7759/cureus.56459

120. Alhamadani, A.H., Al-Muswie, R.T., Tarfa, S.J., The Study Effects of Quercus infectoria
on the Oral Environment in Gingivitis Patients. Med. Leg. Update, 2021; 21: 1224-1129.
DOI: 10.37506/mlu.v21i1.2486

121. Alhamadani, A.H., Saeed, H.A., Khayoon, H.A., Clinical study on the therapeutic effects
of Quercus infectoria galls as oral powder in gingivitis and plaque patients. Indian J.
Forensic Med. Toxicol., 2020; 14: 744-748. DOI: 10.37506/ijfmt.v14i4.11576

122. Pithayanukul, P., Nithitanakool, S., Bavovada, R., Hepatoprotective potential of extracts
from seeds of Areca catechu and nutgalls of Quercus infectoria. Molecules., 2009; 14:
4987-5000. DOI: 10.3390/molecules14124987

123.Lodhi, G, Singh, H.K, Pant, K.K., Rao, C.V., Hussain, Z., Hepatoprotective effects of
Quercus infectoria gall extract against carbon tetrachloride treated liver injury in rats.
Int. J. Appl. Res. Nat. Prod., 2012; 5: 17-22. [ResearchGate]

124.Elahi, M.Y., Rouzbehan, Y., Characteriztion of Quercus persica, Quercus infectoria and
Quercus libani as ruminant feeds. Anim. Feed Sci. Technol., 2008; 140: 78-89. DOI:
10.1016/j.anifeedsci.2007.02.009

125. Saleem, K.1., Abdullah, K.H., Saadallah, K.F., Abdullah, H.I., Khalo, R.O., A Nutritional
Comparison Study of Three Oaks Species Grown in Gara Mountains. Diyala Agric. Sci.
J., 2021; 13: 63-70. DOI: 10.52951/dasj.21130208

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 167


https://www.researchgate.net/publication/333176524
https://www.researchgate.net/publication/285964443

Azab. World Journal of Pharmaceutical Research

126.Nainggolan, M., Sinaga, N.H., Suwarso, E., The effect of ethanol extract oak gall
(Quercus infectoria G. Olivier) on the cellular immune response of mice. J. Adv. Pharm.
Educ. Res., 2018; 8: 135-139. [Journal Website]

127. Amilah, W.A., Syifaa'-Liyana, M.L., Azlina, Y., Shafizol, Z., Nurul, A.A. In
Vitro Immunomodulatory Activity of Aqueous Quercus infectoria Gall Extract. Oman
Med. J., 2021; 36: €265. DOI: 10.5001/0mj.2021.63

128. Aivazi, A.A., Vijayan, V.A., Larvicidal activity of oak Quercus infectoria Oliv.
(Fagaceae) gall extracts against Anopheles stephensi Liston. Parasitol. Res., 2009, Jun;
104(6): 1289-93. doi: 10.1007/s00436-008-1325-5

129.0mar, K., Faraj, N.M., Malik, S.A., Al-Farhani, .M., Effect of some medicinal plants
extracts and cypermthrin against Khapra Beetle (Trogoderma granarium Everts). Emir. J.
Food Agric., 2012; 24: 120-127. [ResearchGate]

130. Noureddini, M., Nadali, M., Banafshe, H.R., Effect of aqueous extract of Quercus
infectoria gall on the basic contractility, frequency and strength of isolated virgin rat
uterus smooth muscle. Health Biotechnol. Biopharma., 2018; 1: 56-65. DOI:
10.22034/HBB.2018.05

131. Ahad, A., Mujeeb, M., Ahsan, H., Siddiqui, W.A., Nephroprotective potential of Quercus
infectoria galls against experimentally induced diabetic nephropathy in rats through
inhibition of renal oxidative stress and TGF-f. Anim. Cell. Syst., 2016; 20: 193-202,
DOI: 10.1080/19768354.2016.1207703

132. Hapidin, H., Abdullah, H., Soelaiman, I.N., The potential role of Quercus infectoria gall
extract on osteoblast function and bone metabolism. Open J. Endocr. Metab. Dis., 2012,
2: 82-88. DOI: 10.4236/0jemd.2012.24013

133.Hapidin, H., Rozelan, D., Abdullah, H., Wan, Hanaffi, W.N., Soelaiman, I.N., Quercus
infectoria Gall Extract Enhanced the Proliferation and Activity of Human Fetal
Osteoblast Cell Line (hFOB 1.19). Malays. J. Med. Sci., 2015; 22: 12-22.
[ResearchGate]

134. Abdullah, A.R., Hapidin, H., Abdullah, H., The Role of Semipurified Fractions Isolated
from Quercus infectoriaon Bone Metabolism by Using hFOB 1.19 Human Fetal
Osteoblast Cell Model. Evid. Based Complement. Alternat. Med., 2018; 5319528. DOI:
10.1155/2018/5319528

135. Vaidya, V., Mahendrakumar, C.B., Bhise, K., Preliminary phytochemical screening of
Quercus infectoria Oliv. for treatment of skin diseases. J. Med. Plants Res., 2013; 7:
2019-2027. DOI: 10.5897/JMPR12.1026

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 168


https://japer.in/article/the-effect-of-ethanol-extract-oak-gall-quercus-infectoria-g-olivier-on-the-cellular-immune-response-of-mice
https://www.researchgate.net/publication/373872648
https://www.researchgate.net/publication/270967783

Azab. World Journal of Pharmaceutical Research

136. Choudhry, A., Akhtar, N., Formulation, characterization of Quercus infectoria (Olivier)
emulsions, and in vitro, in vivo evaluation as cosmeceutical formulation. J. Cosmet.
Dermatol., 2023; 22: 3480-3490. DOI:10.1111/jocd.15865

137. Watthanachaiyingcharoen, R., Phanwichien, K., Pradermwong, A., Kamkaen, N., Acute
Toxicity Test of Medicinal Plants and Herbal Remedies of Aphthous Ulcer. J. Health
Res., 2009; 23: 169-174. [Journal Website]

138.Eroksuz, Y., Dabak, M., Eroksuz, H., Baydar, E., Turkoglu, 1., Yilmaz, I., Acute oak
(Quercus infectoria) toxicosis in lambs. Revue Med. Wet., 2013; 6: 302-306.
[ResearchGate]

139. Iminjan, M., Amat, N., Li, X-H., Upur, H., Ahmat, D., He, B., Investigation into the
Toxicity of Traditional Uyghur Medicine Quercus infectoria Galls Water Extract. PLoS
ONE., 2014; 9: €90756. DOI: 10.1371/journal.pone.0090756

140. Ansari, M., Etelaei, F., Sharififar, F., Tyrosinase kinetic in the presence of three
inhibitory medicinal plants. Int. J. Green Pharm., 2011; 5: 103-106. DOI: 10.4103/0973-
8258.85165

141. Gholamhoseinian, A., Razmi, Z., Screening the methanolic extracts of some plants for
tyrosinase inhibitory activity. Toxicol. Environ. Chem., 2012; 94: 310-318. DOI:
10.1080/02772248.2011.644794

142.Jalalpure, S.S., Patil, M.B., Alagawadi, K.R., Wound healing activity of the galls of
Quercus infectoria  Olivier.J. Nat. Remedies.,, 2002: 2: 54-58. DOIL:
10.18311/jnr/2002/345

143.Choudhary, G.P., Evaluation of wound healing activity of galls of Quercus
infectoria. Asian J. Chem., 2007; 19: 3271-3273. [Journal Website]

144.Umachigi, S.P., Jayaveera, K.N., Kumar, C.A., Kumar, G.S., Swamy, B.V., Kumar, D.K.,
Studies on wound healing properties of Quercus infectoria. Trop. J. Pharm. Res., 2008;
7:913-919. DOI: 10.4314/tjpr.v7il.14677

145. Tavaf, A., Raeeszadeh, M., Akradi, L., Comparing the Effect of Phenytoin Cream and
Aqueous Quercus infectoria Gall Extract on Wound Healing in Adult Male Wistar Rats.
J. Fasa Univ. Med. Sci., 2017; 7: 77-85. [Journal Website, article in Persian]

146. Chokpaisarn, J., Chusri, S., Amnuaikit, T., Udomuksorn, W., Voravuthikunchai, S.P.,
Potential wound healing activity of Quercus infectoria formulation in diabetic rats.
PeerJ., 2017; 5: e3608. DOI: 10.7717/peerj.3608

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 169


https://he01.tci-thaijo.org/index.php/jhealthres/article/view/156531
https://www.researchgate.net/publication/241686127
https://asianpubs.org/index.php/ajchem/article/view/19_4_121
https://journal.fums.ac.ir/article-1-1030-en.html

Azab. World Journal of Pharmaceutical Research

147. Soltanifard, R., Nahidi, F., Mojab, F., Birjandi, M., The effect of Quercus infectoria pair
cream on the severity of episiotomy pain in nulliparous women. J. Herbmed. Pharmacol.,
2021; 10: 401-407. DOI: 10.34172/jhp.2021.47

148.Wunnoo, S., Sermwittayawong, D., Praparatana, R., Voravuthikunchai, S.P.,
Jakkawanpitak, C., Quercus infectoria Gall Ethanolic Extract Accelerates Wound
Healing through Attenuating Inflammation and Oxidative Injuries in Skin Fibroblasts.
Antioxidants., 2024; 13: 1094. DOI: 10.3390/antiox13091094

149. Benlazar, M.1., Merzoug, S., In vitro antioxidant and in silico wound healing activity of
Quercus infectoria dry extract. Curr. Perspect. Med. Aromat. Plants., 2024; 7: 41-47.
DOI: 10.38093/cupmap.1488652

150.Ulusu, F., Darici, C., The influence of tannins purified from Eastern Mediterranean
Region plants (Pinus brutia Ten. and Quercus coccifera L.) on carbon mineralization:
Antimicrobial and antimutagenic evaluation. Anat. J. Bot.,, 2023; 7: 60-69. DOI:
10.30616/ajb.1259084

151.Jaber, S.A., The antioxidant and anticancer activity of Quercus coccifera plant leaves
extracts. Saudi J. Biol. Sci., 2024; 31: 103979. DOI: 10.1016/j.sjbs.2024.103979

152. Gezici, S., Anticancer, Antiproliferative and Lactate Dehydrogenase Enzyme Activities
of Different Parts of Acorn (Quercus coccifera L.) against A549, MCF-7 and HelLa
Human Cancer Cells. KSU J. Agric. Nat, 2019; 22: 374-381. DOI:
10.18016/ksutarimdoga.v22i49454.580285 [Article in Turkish]

153. Jaber, S.A., Implementing metabolomics techniques in the acceleration of the discovery
of new antidiabetic bioactive metabolites obtained from Quercus coccifera. Pharmacia.,
2024; 71: 1-7. DOI: 10.3897/pharmacia.71.e123737

154.Sari, S., Barut, B., Ozel, A., Kuruiizim-Uz, A., Séhretoglu, D., Tyrosinase and a-
glucosidase inhibitory potential of compounds isolated from Quercus coccifera bark: In
vitro and in silico perspectives. Bioorg. Chem., 2019; 86: 296-304. DOI:
10.1016/j.bioorg.2019.02.015

155. Mezni, F., Stiti, B., Fkiri, S., Ayari, F., Slimane, L.B., Ksouri, R., Khaldi, A., Phenolic
profile and in vitro anti-diabetic activity of acorn from four African Quercus species (Q.
suber, Q. canariensis, Q. coccifera and Q. ilex). S. Afr. J. Bot., 2022; 146: 771-775. DOI.
10.1016/j.5ajbh.2021.12.023

156. Jaber, S.A., Evaluation of the antimicrobial and antibiofilm activity of Quercus coccifera
plant leaf extract against Gram-positive and Gram-negative bacteria, Vet. World., 2025;
18: 1253-1261. DOI: 10.14202/vetworld.2025.1253-1261

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 170



Azab. World Journal of Pharmaceutical Research

157.Jamous, R.M., Abu-Zaitoun, S.Y., Akkawi, R.J., Ali-Shtayeh, M.S., Antiobesity and
Antioxidant Potentials of Selected Palestinian Medicinal Plants. Evid. Based
Complement. Alternat. Med., 2018; 8426752. DOI: 10.1155/2018/8426752

158.Geng, Y., Yuzbasioglu, M., Harput, U.S., Kuruuzum-Uz, A Antioxidant activity and total
phenolic content of Quercus coccifera L. FABAD J. Pharm. Sci., 2012; 37: 17-22.
[ResearchGate]

159. Molina-Garcia, L., Martinez-Exposito, R., Fernandez-de Coérdova, M.L., Llorent-
Martinez, E.J., Determination of the phenolic profile and antioxidant activity of leaves
and fruits of Spanish Quercus coccifera.J. Chem., 2018; 2573270. DOI:
10.1155/2018/2573270

160. Santhi, V.S., Salame, L., Dvash, L., Muklada, H., Azaizeh, H., Mreny, R., Awwad, S.,
Markovics, A., Landau, S.Y., Glazer, 1., Ethanolic Extracts of Inula viscosa, Salix alba
and Quercus calliprinos, Negatively Affect the Development of the Entomopathogenic
Nematode, Heterorhabditis bacteriophora - a model to compare Gastro-intestinal
Nematodes developmental effect. J. Invertebr. Pathol., 2017; 145: 39-44. DOI:
10.1016/j.jip.2017.03.005

161. Ayhan, V., Tolunay, A., Adiyaman, E., The Effects of Different \egetation Periods on
Chemical Composition of Kermes Oak (Quercus coccifera L.). Asian J. Anim. Vet. Adv.,
2009; 4: 99-103. DOI: 10.3923/ajava.2009.99.103

162. Turel, A.O., Bugdayci, K.E., Nutrient content and in vitro digestibility of kermes oak
(Quercus coccifera L.) growing in the provincial borders of Burdur. Ankara Univ. Vet.
Fak. Derg., 2020; 67: 95-100. DOI: 10.33988/ auvfd.615731

163. Lassoued, R., Abderrabba, M., Mejri, J., Comparative chemical composition of two
Quercus species seeds growing in Tunisia. S. Afr. J. Bot., 2022; 146: 71-76. DOI:
10.1016/j.sajb.2021.10.003

164. Perevolotsky, A., Brosh, A., Ehrlich, O., Gutman, M., Henkin, Z., Holzer, Z., Nutritional
value of common oak (Quercus calliprinos) browse as fodder for goats: Experimental
results in ecological perspective. Small Rumin. Res., 1993; 11: 95-106. DOI:
10.1016/0921-4488(93)90143-6

165. Al-Rousana, W.M., Ajoa, R.Y., Al-Ismailb, K.M., Attleec, A., Shakerd, R.R., Osailid,
T.M., Characterization of acorn fruit oils extracted from selected Mediterranean Quercus
species. Grasas Aceites., 2013; 64: 554-560. DOI: 10.3989/gya.023313

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 171


https://www.researchgate.net/publication/288397998

Azab. World Journal of Pharmaceutical Research

166.Rababah, T., Ereifej, K., Al-Mahasneh, M., Alhamad, M., Alrababah, M., The
physicochemical composition of acorns for two mediterranean Quercus species. Jordan
J. Agric. Sci., 2008; 4: 131-134. [ResearchGate]

167.Senol, E.S., Sekeroglu, N., Gezici, S., Kilic, E., Orhan, I.E., Neuroprotective potential of
the fruit (acorn) from Quercus coccifera L. Turk. J. Agric. For., 2018; 42: 82-87. DOI:
10.3906/tar-1711-18

168. Gezici, S., Sekeroglu, N., Neuroprotective potential and phytochemical composition of
acorn fruits. Ind. Crops Prod., 2019; 128: 13-17. DOI: 10.1016/j.indcrop.2018.10.082

169.0Orhan, E., Aka, 1., Yuzbasioglu, M., Yavuz, B., Bilensoy, E., Kuruuzum Uz, A., The
effect of Quercus coccifera L. Extract on the Necrosis of Random-pattern Skin Flaps in
Rats. Med. Bull. Haseki., 2019; 57: 249-254. DOI: 10.4274/haseki.galen0s.2018.4533

170. Yeruham 1, Avidar Y, Perl S, Yakobson B, Shlosberg A, Hanji V, Bogin E. Probable
toxicosis in cattle in Israel caused by the oak Quercus calliprinos. Vet. Hum. Toxicol.,
1998; 40: 336-340. [ResearchGate]

171. Anlas, C., Bakirel, T., Ustun-Alkan, F., Celik, B., Baran, M.Y., Ustuner, O., Kuruuzum-
Uz, A., In vitro evaluation of the therapeutic potential of Anatolian kermes oak (Quercus
coccifera L.) as an alternative wound healing agent. Ind. Crops Prod., 2019; 137: 24-32.
DOI: 10.1016/j.indcrop.2019.05.008

172.Sen, U., Almeida, D., da Silveira, T.F., Pires, T.S., Afiibarro-Ortega, M., Mandim, F.,
Barros, L., Ferreira, 1.C., Pereira, H., Fernandes, A., Exploring the Bioactive Properties
of Hydroethanolic Cork Extracts of Quercus cerris and Quercus suber. Processes., 2024;
12: 1579. DOI: 10.3390/pr12081579

173.Caglar, M.Y., Arici, M., Antioxidant, antidiabetic, and antihypertensive effects of
peptides from some Quercus species. Turk. J. Agric. For., 2023; 47: 196-205. DOI:
10.55730/1300-011X.3078

174.Sen, A.U., Almeida, D., da Silveira, T.F., Pires, T.S., Afiibarro-Ortega, M., Mandim, F.,
Barros, L., Ferreira, I.C., Pereira, H., Fernandes, A., Bioactivities of Waste Cork and
Phloem Fractions of Quercus cerris Bark. Processes., 2024; 12: 2081. DOI:
10.3390/pr12102081

175.Hobby, G.H., Quave, C.L., Nelson, K., Compadre, C.M., Beenken, K.E., Smeltzer, M.S.,
Quercus cerris extracts limit Staphylococcus aureus biofilm formation. J.
Ethnopharmacol., 2012; 144: 812-815. DOI: 10.1016/j.jep.2012.10.042

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 172


https://www.researchgate.net/publication/238087958
https://www.researchgate.net/publication/13455466

Azab. World Journal of Pharmaceutical Research

176.Najib, R., Mezher, M., Houri, T., Kairallah, Y., Khalil, M., Quercus cerris L.
Antibacterial and Antibiofilm Potential. J. Microbiol. Biotechnol. Food Sci., 2023; 13:
€9843. DOI: 10.55251/jmbfs.9843

177.Nisca, A., Stefanescu, R., Moldovan, C., Mocan, A., Mare, A.D., Ciurea, C.N., Man, A.,
Muntean, D.L., Tanase, C., Optimization of Microwave Assisted Extraction Conditions
to Improve Phenolic Content and In Vitro Antioxidant and Anti-Microbial Activity
in Quercus cerris Bark Extracts. Plants., 2022; 11: 240. DOI: 10.3390/plants11030240

178.Raki¢, S., Effect of oak acorn extracts on lipide oxidation kinetics. J. Agric. Sci., 2000;
45: 139-143. [ResearchGate]

179. Talos-Nebehaj, E., Hofmann, T., Albert, L., Seasonal changes of natural antioxidant
content in the leaves of Hungarian forest trees. Ind. Crops Prod., 2017; 98: 53-59. DOI:
10.1016/j.indcrop.2017.01.011

180. Cetera, P., Russo, D., Milella, L., Todaro, L., Thermo-treatment affects Quercus cerris L.
wood properties and the antioxidant activity and chemical composition of its by-product
extracts. Ind. Crops Prod., 2019; 130: 380-388. DOI: 10.1016/j.indcrop.2018.12.099

181.Raki¢, S., Maleti¢, R., Perunovi¢, M., Svrzi¢, G., Influence of thermal treatment on
tannin content and antioxidation effect of oak acorn Quercus cerris extract. J. Agric. Sci.,
2004; 49: 97-107. DOI: 10.2298/JAS0401097R

182.Raki¢, S., Petrovié, S., Kukié, J., Jadranin, M., TeSevi¢, V., Povrenovié, D., Siler-
Marinkovi¢, S., Influence of thermal treatment on phenolic compounds and antioxidant
properties of oak acorns from Serbia. Food Chem., 2007; 104: 830-834. DOI:
10.1016/j.foodchem.2007.01.025

183.Nisca, A., Sisea, S., Coman, N.A., Babota, M., Frumuzachi, O., Tanase, C., Biological
Profiles of Quercus cerris, Quercus dalechampii, and Quercus robur Bark Extracts: A
Characterization Study. Acta Marisiensis Med., 2024; 70: 16-20. DOI: 10.2478/amma-
2024-0003

184.Pinto, D., Diaz Franco, S., Silva, A.M., Cupara, S., Koskovac, M., Kojicic, K., Soares,
S., Rodrigues, F., Sut, S., Dall'Acqua, S., Oliveira, M.B., Chemical characterization and
bioactive properties of a coffee-like beverage prepared from Quercus cerris kernels.
Food Funct., 2019; 10: 2050-2060. DOI: 10.1039/c8f002536¢

185.Raki¢, S., Kuki¢-Markovié, J., Petrovié, S., TeSevi¢, V., Jankovié, S., Povrenovié, D.,
Oak kernels -Volatile constituents and coffee-like beverages. J. Agric. Sci., 2018; 10:
117-124. DOI: 10.5539/jas.v10n5p117

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 173


https://www.researchgate.net/publication/277063474

Azab. World Journal of Pharmaceutical Research

186.0livella, M.A., Jové, P., Sen, A., Pereira, H., Villaescusa, I., Fiol, N., Sorption
performance of Quercus cerris cork with polycyclic aromatic hydrocarbons and toxicity
testing. BioResources., 2011; 6: 3363-3375. DOI: 10.15376/biores.6.3.3363-3375

187.Kaplan, M., Kokten, K., Bengu, A.S., Kardes, Y.M., Das, A., Sekerci, A.D., Fatty acid
composition of different Quercus species. Chem. Nat. Compd., 2019; 55: 313-315. DOI:
10.1007/s10600-019-02675-x

188.Sen, A.U., Fonseca, F.G., Funke, A., Perecira, H., Lemos, F., Pyrolysis kinetics and
estimation of chemical composition of Quercus cerris cork. Biomass Conve. Bioref.,
2022; 12: 4835-4845. DOI: 10.1007/s13399-020-00964-y

189.Sen, A., Miranda, I., Esteves, B., Pereira, H., Chemical characterization, bioactive and
fuel properties of waste cork and phloem fractions from Quercus cerris L. bark. Ind.
Crops Prod., 2020; 157: 112909. DOI: 10.1016/j.indcrop.2020.112909

190. Bajraktari, A., Nunes, L., Knapic, S., Pimenta, R., Pinto, T., Duarte, S., Miranda, I.,
Pereira, H., Chemical characterization, hardness and termite resistance of Quercus cerris
heartwood from Kosovo. Maderas Cienc. tecnol.,, 2018; 20: 305-314. DOI:
10.4067/S0718-221X2018005003101

191.0zmen, B., Tas, S., 2024. Therapeutic Potential of Quercus ithaburensis subsp.
macrolepis Fruit Extract in Streptozotocin-Nicotinamide-induced Type 2 Diabetic Rats.
Comm. J. Biol., 2024; 8: 120-126. DOI: 10.31594/commagene.1587511

192.Yilmaz, O., Akkaya, H., Radical scavenging activity of Thymbra spicata and Quercus
ithaburensis in a Fenton reagent environment and their protective effects on unsaturated
fatty acids. Ekoloji., 2012; 21: 34-40. DOI: 10.5053/ekol0ji.2012.854

193. Palamutoglu, R., Kasnak, C., Anti-browning Effect of Acorn (Quercus ithaburensis)
Cupule Extract on Fresh-Cut Potatoes. Potato Res., 2024; 67: 565-581. DOI:
10.1007/s11540-023-09656-2

194. Akcan, T., Ozunlu, O., Ergezer, H., Gokce, R., Exploring the impact of acorn extract on
the quality and taste of beef meat burgers. Rev. Mex. Ing. Quim., 2023; 22: Alim2311.
DOI: 10.24275/rmig/Alim2311

195. Akcan, T., Onel, E., Ergezer, H., Acorn (Quercus ithaburensis) Flour's effect on the
physicochemical, textural, and sensory characteristics of raw and cooked beef
meatballs. Int.  J.  Gastron. Food  Sci., 2024; 35 100887. DOI:
10.1016/j.ijgfs.2024.100887

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 174



Azab. World Journal of Pharmaceutical Research

196.Joudah, H.H., Nsaif, Q.H., Mansoor, S.K., Abed, A.K., In Vitro Evaluation of
Antimicrobial Activities of Quercus aegilops L. Himal. J. Appl. Med. Sci. Res., 2023; 4:
1-4. DOI: 10.47310/hjamsr.2023.v04i02.011

197.0zgunay, H., Sari, O., Tozan, M., Molecular investigation of Valonea tannin. J. Am.
Leather Chem. Assoc., 2007; 102: 154-157. [Google Scholar]

198. Abdalla, S., Pizzi, A., Bahabri, F., Ganash, A., Analysis of Valonia Oak (Quercus
aegylops) Acorn Tannin and Wood Adhesives Application. BioResources., 2015; 10:
7165-7177. DOI: 10.15376/biores.10.4.7165-7177

199.Papoti, V.T., Kizaki, N., Skaltsi, A., Karayannakidis, P.D., Papageorgiou, M., The
phytochemical rich potential of acorn (Quercus aegilops) products and by products. Food
Sci. Biotechnol., 2018; 27: 819-828. DOI: 10.1007/s10068-017-0293-x

200. Amr, A.S., Ahmad, M.N., Zahra, J.A., Abdullah, M.A., HPLC/MS-MS identification of
oak  Quercus aegilops root tannins.J. Chem., 2021; 8882050. DOI:
10.1155/2021/8882050

201.Shachar, E., Melika, G., Inbar, M., Dorchin, N., The oak gall wasps of Israel
(Hymenoptera, Cynipidae, Cynipini)-diversity, distribution and life history. Zootaxa.,
2018; 4521: 451-498. DOI: 10.11646/zootaxa.4521.4.1

202. Ighbareyeh, J.M., Suliemieh, A.A., Sheqwarah, M., Cano-Ortiz, A., Carmona, E.C.,
Flora and Phytosociological of Plant in Al-Dawaimah of Palestine. Res. J. Ecol. Environ.
Sci., 2022; 2: 58-91. DOI: 10.31586/rjees.2022.202

203. Ali-Shtayeh, M.S., Jamous, R.M., Abuzaitoun, S.Y., Analysis of floristic composition
and species diversity of vascular plants native to the State of Palestine (West Bank and
Gaza Strip). Biodiver. Data J., 2022; 10: e80427. DOI: 10.3897/BDJ.10.e80427

204.Hipp, A.L., Manos, P.S., Hahn, M., Avishai, M., Bodénés, C., Cavender-Bares, J., Crowl,
A.A., Deng, M., Denk, T., Fitz-Gibbon, S., Gailing, O., Gonzalez-Elizondo, M.S.,
Gonzalez-Rodriguez, A., Grimm, GW,, Jiang, X.L., Kremer, A., Lesur, I., McVay, J.D.,
Plomion, C., Rodriguez-Correa, H., Schulze, E.D., Simeone, M.C., Sork, V.L., Valencia-
Avalos, S., Genomic landscape of the global oak phylogeny. New Phytol., 2020; 226:
1198-1212. DOI: 10.1111/nph.16162

205. Azab, A., Morus (Mulbery) and Its Brain-related Protective Activities. World J. Pharm.
Res., 2025; 14: 39-76. DOI: 10.20959/wjpr20259-36521

206.Purbowati, R., Taufikurohmah, T., Syahrani, A., Green extraction of Quercus
infectoria gall with supercritical CO, and methanol co-solvent. Environ. Sci. Pollut.
Res., 2023; 30: 116952-116959. DOI: 10.1007/s11356-023-28047-1

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 175


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=MOLECULAR+INVESTIGATION+OF+VALONEA+TANNIN&btnG=

Azab. World Journal of Pharmaceutical Research

207. Asif, M., Ansari, S.H., Haque, M.R., Kalam, N., Standardization and contamination
studies on nutgalls of Quercus infectoria olivier. Int. Res. J. Pharm., 2012; 3: 149-52.
[Journal Website]

208.Magbool, F.F., Elnima, E.l.,, Shayoub, M.E., Hamedelniel, E.l., Alhassan, M.S,,
Pharmacognostic, physicochemical standardization and phytochemical analysis of
Quercus infectoria galls. Am. J. Res. Comm., 2018; 6: 1-17. [Journal Website]

209.Elahi, M.Y., Rouzbehan, Y., Rezaee, A., Effects of phenolic compounds in three oak
species on in vitro gas production using inoculums of two breeds of indigenous Iranian
goats. Anim. Feed Sci. Technol., 2012; 176: 26-31. DOI:
10.1016/j.anifeedsci.2012.07.004

210. Tugce Aydin, S., Demirhan, 1., Sengér, M., Quercus infectoria gall loaded patches for
wound dressing: A comparison of fabrication methods. J. Herb. Med., 2022; 36: 100605.
DOI: 10.1016/j.hermed.2022.100605

211.Hayouni, E., Abedrabba, M., Bouix, M., Hamdi, M., The effects of solvents and
extraction method on the phenolic contents and biological activities in vitro of Tunisian
Quercus coccifera L. and Juniperus phoenicea L. fruit extracts. Food Chem., 2007; 10:
1126-1134. DOI: 10.1016/j.foodchem.2007.02.010

212.Silanikove, N., Gilboa, N., Nir, I., Perevolotsky, A., Nitsan, Z., Effect of a daily
supplementation of polyethylene glycol on intake and digestion of tannin-containing
leaves (Quercus calliprinos, Pistacia lentiscus, and Ceratonia siliqua) by goats. J. Agric.
Food Chem., 1996; 44: 199-205. DOI: 10.1021/JF950189B

213.Jamarun, N., Pazla, R., Yanti, G., Effect of boiling on in-vitro nutrients digestibility,
rumen fluid characteristics, and tannin content of mangrove (Avicennia marina) leaves as
animal feed. IOP Conf. Ser. Earth Environ. Sci., 2021; 733: 012106. DOI:10.1088/1755-
1315/733/1/012106

214.Tenhunen, J.D., Lange, O.L., Harley, P.C., Beyschlag, W., Meyer, A., Limitations due to
water stress on leaf net photosynthesis of Quercus coccifera in the Portuguese evergreen
scrub. Oecologia., 1985; 67: 23-30. DOI: 10.1007/BF00378446

215. Stefi, A.L., Nikou, T., Papadopoulou, S., Kalaboka, M., Vassilacopoulou, D., Halabalaki,
M., Christodoulakis, N.S., The response of the laboratory cultivated Quercus coccifera
plants to an artificial water stress. Plant Stress., 2022; 4: 100077. DOI:
10.1016/j.stress.2022.100077

216.Hanus, L.O., Temina, M., Dembitsky, V., Biodiversity of the chemical constituents in the
epiphytic lichenized ascomycete Ramalina lacera grown on difference substrates

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 176


https://www.oalib.com/research/2779634
https://www.usa-journals.com/wp-content/uploads/2018/09/Magbool_Vol610.pdf

Azab. World Journal of Pharmaceutical Research

Crataegus sinaicus, Pinus halepensis, and Quercus calliprinos. Biomed. Pap. Med. Fac.
Univ. Palacky Olomouc Czech Repub., 2008; 152: 203-208. DOI: 10.5507/bp.2008.031

217.Kocazorbaz, E.K., Moulahoum, H., Tut, E., Sarac, A., Tok, K., Yalcin, H.T., Zihnioglu,
F., Kermes oak (Quercus coccifera L.) extract for a biogenic and eco-benign synthesis of
silver nanoparticles with efficient biological activities. Environ. Technol. Innov., 2021;
24: 102067. DOI: 10.1016/j.eti.2021.102067

218.Kog, I., Sabancilar, i., Kaya, S., Mendes, M., Keskin, C., Eftekhari, A., In Vitro
Cytotoxicity and Antioxidant Evaluation of Oak (Quercus sp.) and Hazelnut Shell
(Corylus avellana L.) Pyrolized Wood Vinegar: MTT Assay and CUPRAC
Results. Waste Biomass Valor., 2025; 1-13. DOI: 10.1007/s12649-025-03106-5

219.Sen, U., Viegas, C., Duarte, M.P., Mauricio, E.M., Nobre, C., Correia, R., Pereira, H.,
Goncalves, M., Maceration of Waste Cork in Binary Hydrophilic Solvents for the
Production of Functional Extracts. Environments., 2023; 10: 142. DOIL:
10.3390/environments10080142

220. Ponticelli, M., Carlucci, V., Mecca, M., Todaro, L., Milella, L., Russo, D., Extraction
optimization of Quercus cerris L. wood chips: a comparative study between full factorial
design (FFD) and artificial neural network (ANN). Antioxidants., 2024; 13: 1115. DOI:
10.3390/antiox13091115

221.Kebert, M., Vuksanovi¢, V., Stefels, J., Bojovi¢, M., Hordk, R., Kosti¢, S., Kovacevi¢,
B., Orlovi¢, S., Neri, L., Magli, M., Rapparini, F., Species-level differences in
osmoprotectants and antioxidants contribute to stress tolerance of Quercus robur L., and
Q. cerris L. seedlings under water deficit and high temperatures. Plants., 2022; 11: 1744.
DOI: 10.3390/plants11131744

222.Wolkerstorfer, S.V., Wonisch, A., Stankova, T., Tsvetkova, N., Tausz, M., Seasonal
variations of gas exchange, photosynthetic pigments, and antioxidants in Turkey oak
(Quercus cerris L.) and Hungarian oak (Quercus frainetto Ten.) of different age. Trees.,
2011; 25: 1043-1052. DOI: 10.1007/s00468-011-0579-1

223.Najib, R., Houri, T., Khairallah, Y., Khalil, M.l., The phytoremediator capacity of
Quercus cerris L. against heavy metals contamination in the Ezer forest, Lebanon. For.
Stud., 2024; 80: 110-126. DOI: 10.2478/fsmu-2024-0007

224. Karimi-Maleh, H., Ayati, A., Ghanbari, S., Orooji, Y., Tanhaei, B., Karimi, F., Alizadeh,
M., Rouhi, J., Fu, L., Sillanp&&, M., Recent advances in removal techniques of Cr (VI)
toxic ion from aqueous solution: A comprehensive review. J. Mol. Lig., 2021; 329:
115062. DOI: 10.1016/j.molliq.2020.115062

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 177



Azab. World Journal of Pharmaceutical Research

225. Bayuo, J., An extensive review on chromium (vi) removal using natural and agricultural
wastes materials as alternative biosorbents. J. Environ. Health Sci. Eng., 2021; 19:
1193-1207. DOI: 10.1007/s40201-021-00641-w

226.Malkoc, E., Nuhoglu, Y., Determination of kinetic and equilibrium parameters of the
batch adsorption of Cr (VI) onto waste acorn of Quercus ithaburensis. Chem. Eng.
Process. Process Intensif., 2007; 46: 1020-1029. DOI: 10.1016/j.cep.2007.05.007

227.Erdem, P., Altas, S., Tanrikurt, S.E., Kizil, M., Yurdakoc, M., Synthesis, Characterization
and Antioxidant Activity of Fe (111)-Valex Complex. J. Turk. Chem. Soc. Sect. A Chem.,
2016; 3: 131-146. DOI: 10.18596/jotcsa. 77778

228.0zdemir, M.B., Karadag, R., Anatolian Acorn Oak's Economic Potential in the
Application to the Textile and Leather Industries. Text. Leather Rev., 2023; 6: 320-332.
DOI: 10.31881/TLR.2023.044

229. Frosch, B., Characteristics of the vegetation of tree stands on sacred sites in comparison
to well-preserved forests in northwestern Morocco. Ecol. Mediter, 2010; 36: 83-95. DOI:
10.3406/ecmed.2010.1368

230. Dafni, A., The supernatural characters and powers of sacred trees in the Holy Land. J.
Ethnobiol. Ethnomed., 2007; 3: 10. DOI: 10.1186/1746-4269-3-10

231.Dafni, A., Rituals, ceremonies and customs related to sacred trees with a special
reference to the Middle East. J. Ethnobiol. Ethnomed., 2007; 3: 28. DOI: 10.1186/1746-
4269-3-28

www.wipr.net | Vol 14, Issue 14,2025. |  1SO 9001: 2015 Certified Journal | 178



