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Abstract

Cydonia oblonga is effective against many infections and has medicinal properties that are useful in the treatment of
many other diseases. The aim of this study was to elucidate the antimicrobial activity (in the form of anti-adherence
and anti-biofilm formation) of the aqueous Cydonia oblonga extract. The biological activity of the extract was compared
to that of imipenem. All bacterial isolates of Gram-positive and Gram-negative bacteria assessed were found to be
susceptible to the Cydonia oblonga extract and the zone of inhibition ranged from 24 to 34 mm. Most bacterial isolates
were resistant to the antibiotic, and some bacterial isolates were sensitive to imipenem. The adherence and biofilm
formation inhibitory activities in the presence of the aqueous extract of Cydonia oblonga were found to be moderate
or elevated in most of the Gram-negative bacteria assessed. According to our findings, the aqueous Cydonia oblonga
extract displays great effectiveness (and promise) against many pathogenic bacterial isolates.
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1. INTRODUCTION

Cydonia oblonga (quince) is a species of the family
of Rosaceae that can be used as a whole or part
for food and for the treatment for many diseases
[1]. The seeds of Cydonia oblonga contain triter-
penes, sterols, and tannins as active components,
and can be used as an anti-diarrhoeal medication
[2]. The presence of organic acids, phenolic com-
ponent, and amino acids has been determined in
the seeds of quince [3], while phenolic com-
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pounds, essential oils, organic acids, ionone gly-
cosides, and tetracyclic sesterterpenes can be
found in many plant parts of quince [4]. The aim of
this study was to conduct a comprehensive in vitro
characterization of the antibacterial activity of the
aqueous Cydonia oblonga extract.
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2. MATERIALS AND METHODS

The preparation of the aqueous extract of Cydonia
oblonga at a concentration of 30% and that of
imipenem were performed as previously de-
scribed [5]. The bacterial isolates used in this
study were Aggregatibacter actinomycetemcomi-
tans, Prevotella intermedia, Porphyromonas gingi-
valis, Pseudomonas fluorescens, Pseudomonas
aeruginosa, Escherichia coli, Proteus mirabilis, Pro-
teus vulgaris, Acinetobacter, Enterobacter aero-
genes, Klebsiella pneumoniae, Serratia spp., Sal-
monella typhi, Salmonella typhimurium, Staphylo-
coccus saprophyticus, Staphylococcus epidermidis,
Staphylococcus aureus, Streptococcus mutans,
Streptococcus pneumoniae, Streptococcus py-
ogenes, Streptococcus agalactiae, and Streptococ-
cus faecalis. Isolates of bacteria were cultured
three times on agar nutrient and were then kept at
4°C as slants. The isolates were determined by
many biochemical tests. A total of 14 types of
Gram-negative bacteria and 8 types of Gram-pos-
itive bacteria were tested. The antimicrobial effec-
tiveness was assessed through agar-well diffusion
[6]. The antimicrobial activity was determined by
using a disc-diffusion assay for the drug; a test
performed in triplicate. The assessment of the bac-
terial adherence to the membrane of human epi-
thelial cells (one of the principal factors of a
microorganism’s virulence) was documented on
Gram-negative bacteria only. The biofilm formation
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assay was performed as previously described [6],
and the output was determined as “none”
(<0.120), “medium” (0.120-0.240), and “strong”
(>0.240) based on the mean OD value obtained at
630 nm.

3. RESULTS AND DISCUSSION

The antibacterial effect of the aqueous Cydonia
oblonga extract at a 30% concentration against a
number of bacteria was studied (Table 1). All bac-
terial isolates were sensitive to this extract, and the
range of the zone of inhibition was between 24 and
34 mm. We noted that the plant extract exerted po-
tent antibacterial action against black-pigmented
bacteria (i.e., Aggregatibacter actinomycetem-
comitans, Prevotella intermedia, and Porphyromo-
nas gingivalis). On the other hand, the herein as-
sessed Gram-negative bacteria showed similar re-
sponses to the Gram-positive ones (i.e., Staphylo-
coccus saprophyticus, Streptococcus mutans, and
Streptococcus faecalis) by obtaining the same re-
sult in terms of their zone of inhibition (34 mm);
other Gram-positive bacteria recorded a 29-32-
mm zone of inhibition, which can be attributed to
the chemicals found in quince seeds. The effect of
imipenem on Gram-positive and Gram-negative
microorganisms, as shown by a disc diffusion as-
say, revealed that most bacterial isolates were re-
sistant to this antibiotics and that some isolates
were sensitive (Table 1).

Table 1. Effects of the Cydonia oblonga extract and of imipenem against bacterial isolates, and the inhibitory effects of the
aqueous Cydonia oblonga extract on Gram-negative bacterial adherence and biofilm formation.

Zone of inhibition (in mm) I
ydonia oblonga extract

Isolates Cydonia oblonga extract Imipenem Adherence Biofilm formation
Aggregatlb acter . 33 18 moderate elevated
actinomycetemcomitans
Prevotella intermedia 33 18 elevated moderate
Porphyromonas gingivalis 32 17 elevated elevated
Pseudomonas fluorescens 29 13 moderate moderate
Pseudomonas aeruginosa 28 12 moderate moderate
Escherichia coli 30 14 moderate elevated
Proteus mirabilis 30 15 moderate moderate
Proteus vulgaris 30 15 moderate moderate
Acinetobacter 30 14 elevated moderate
Enterobacter aerogenes 30 13 moderate moderate
Klebsiella pneumoniae 31 15 moderate moderate
Serratia spp. 28 14 elevated elevated
Salmonella typhi 27 13 moderate moderate
Salmonella typhimurium 30 15 moderate elevated
Staphylococcus saprophyticus 34 18 - -
Staphylococcus epidermidis 32 19 - -
Staphylococcus aureus 31 18 - -
Streptococcus mutans 34 17 - -
Streptococcus pneumoniae 30 15 - -
Streptococcus pyogenes 29 16 - -
Streptococcus agalactiae 31 15 -—- -
Streptococcus faecalis 34 16 - -
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The adherence and biofilm formation inhibitory
activities in the presence of the aqueous extract of
Cydonia oblonga were found to be moderate or
elevated in most of the Gram-negative bacteria
assessed (Table 1).

Previous studies have found that the chem-
icals in Cydonia oblonga seeds are highly effective
at inhibiting a variety of pathogenic bacteria. The
tannins of quince are used as an antiseptic in res-
piratory infections because they kill bacteria, fungi,
and viruses [7]. Furthermore, the extract of quince
seeds can also be used in the treatment of coughs,
diarrhoea, constipation, dysentery, and bronchitis.
The analysis of the phytochemicals of the quince

fruits has revealed numerous secondary
metabolites [8].
Lipopolysaccharide, found in Gram-negative

bacteria’s outer membranes, prevents phenolic
compounds from adherence to the surface of the
bacteria [9], resulting in lower activity against
Gram-negative bacteria. Moreover, the Gram-pos-
itive bacteria are highly sensitive to polyphenols
[10]. On the other hand, the herein assessed ex-
tract was found to exert a potent anti-adherence
and anti-biofilm formation activity, and to stop the
formation of biofilm. Hindi et al. [6] have shown
that plant extracts can inhibit the bacteria’s ability
to form biofilms and to adhere. The aqueous ex-
tract of Cydonia oblonga assessed in our study
was found to be very effective against many path-
ogenic isolates, with an elevated inhibitory activity
against biofilm formation and bacterial adherence.
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