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Abstract
Cydonia oblonga M. is a medicinal plant of family Rosaceae which is used to prevent or
treat several ailments such as cancer, diabetes, hepatitis, ulcer, respiratory, and urinary infections,
etc. Cydonia oblonga commonly known as quince is rich in useful secondary metabolites such as
phenolics, steroids, flavonoids, terpenoids, tannins, organic acids, and glycosides. It shows a wide
range of pharmacological effects like antioxidant, antibacterial, antifungal, anti-inflammatory,
hepatoprotective, cardiovascular, antidepressant, hypolipidemic, diuretic, etc. The polysaccharide
mucus, glucuronoxylane located in the seeds of the quince, is used in the dermatology, for the
production of wound patches.
The aim of this paper focuses on detailed research on the value of phytochemicals, as
pharmacological and attributes of phytomedicine herbs.

Keywords: Cydonia oblonga, phytomedicine, pharmacological attributes, folk medicinal uses,
quince

Introduction

Plants are not just a dietary source for human beings and animals. Traditionally, phytopreparations are used to treat various diseases in Chinese and Ayurvedic systems of therapies
(Gilani and Rahman, 2005; Muhammad et al., 2014). This potential of the treatment plants can be
supported by numerous scientific evidence (Anwar et al., 2016; Banerjee et al., 2011; Gilani, 1998;
Lattanzio et al., 2009; Russell and Duthie, 2011). In response to emerging healthcare challenges,
researchers focus on plants to isolate active phytochemicals (Banerjee et al., 2011; Lattanzio et al.,
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2009; Muhammad et al., 2016; Russell and Duthie, 2011). The relevance of phyto-preparations for
the treatment of various disorders is greater in the current era than never before. In traditional
Indian folk remedies, more than 25,000 herbal medicinal formulations have been documented
(Kusari et al., 2014).
Cydonia oblonga (Syn: Quince, Bahee Dana, Strythion and Safarjal), a herb of the
Rosaceae family (Khoubnasabjafari and Jouyban, 2011; Marwat et al., 2009; Torkelson, 1995) is
popular for its medical, nutritional and decorative use. Its fruit is used in the food industry
(Usmanghani et al., 1997) as a source of pectin that protects colonic damage in irritable bowel
syndrome (IBD) and peptic ulcer (Hamauzu et al., 2008; Minaiyan et al., 2012). Also, the presence
of vitamin C and various minerals such as phosphorus, calcium, potassium, sodium and nitrogen
in the fetus was reported (Rop et al., 2011). Seeds of the plant are traditionally utilized for treating
diarrhea, cough, dysentery, throat inflammation, constipation and bronchitis (Duke et al., 2002;
Nadkarni, 1976; Prajapati et al., 2006).
The seed contains sterols, triterpenes and tannins as active phytochemicals, which are
responsible for anti-diarrheal activity (Ammar et al., 2009; Budriesi et al., 2010; Kirimer et al.,
1997). The presence of various phenols, organic acids and amino acids is also present in the seeds
of quince (Silva et al., 2005). Leaf extract is effective against diabetes, cancer and haemolysis
(Aslan et al., 2010; Carvalho et al., 2010; Costa et al., 2009; Jouyban et al., 2011). The plant also
contains an enzyme, a phenol peroxidase which decolorizes carcinogenic aromatic dyes in
industrial wastewater (Arabaci and Usluoglu, 2014; Nandi et al., 2009). Essential oils, phenolic
compounds, organic acids, tetracyclic sesquiterpens, and ionic glycosides are present in various
parts of the quince (De Tommasi et al., 1996; Erdogan et al., 2012; Lutz-Roder et al., 2002;
Oliveira et al., et al., 2010).
The wide spread medicinal uses of quince and its valuable phytochemical makeup have
attracted our attention to pile up a comprehensive review on its potential bioactive components,
bio-medical, and nutritional applications. So far, no comprehensive review has been compiled to
describe pharmacological attributes, folk medicinal uses, and phytochemical constituents of quince
in recent years in order to bridge the knowledge gap among researchers.

Taxonomy and distribution
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Quince (Family: Rosaceae) is a small tree or bush with a height of 5-8 and 4-5 meters wide.

It is the only member of the genus Cydonia. Its fruit has a light yellow color, acquiring a length of
7-12 cm and a width of 6-9 cm. The fruit has an astringent flavor, a characteristic aroma and a
number of planar-convex seeds arranged in two vertical rows. The flowers in the spring are light
pink with diameter of 5 cm (Gholgholab, 1961). The leaves are elliptical in shape, 6-11 cm long
and have white hairs on the surface. It is native to Iran and Turkey, and is cultivated in India, South
Africa, the Middle East, and Europe (Evans et al., 2002; Yildirim et al., 2001). On the basis of the
shape of the fruit, two variants of quince are available (Cydonia oblonga sub sp. Maliformis and
Polyformis). The fruits of the first one are of apples shaped, while the second type is a pear. The
apple-shaped fruit has a larger mass with a subtle, flavor-like taste compared to that of a pear.
From the point of view of toxicology, quince is considered safe in terms of toxic effects, but may
be manifested by its seeds only when they are ingested in large quantities due to the presence of
nitrile components (Huxley et al., 1999). Her fruit is a source of natural phenolic compounds that
possess antibacterial, antioxidant, and anti-ulcerative potential (Fattouch et al., 2007; Hamauzu et
al., 2008; Wang et al., 2006).

Phytochemistry
Quince fruit and peel
Quince fruit has been extensively consumed as a dietary source. Its fruit is used to prepare
jams and jellies (Usmanghani et al., 1997). It is also considered an economic and natural source of
phenolic compounds (Oliveira et al., 2007; Silva et al., 2004a).
The fruit of quince contains malic acid (1.2±0.8%), sugars (5.0±1.0%), tannins
(0.8±0.02%), vitamin C (16.8±0.8 mg/100 g), pectin (1.8±0.1%) and minerals such as potassium
(248±0.02 mg/100 g), sodium (8.0±0.03 mg/100 g) calcium (18.0 0.02 mg/100 g) and phosphorus
(26.0±0.04 mg/100 g), (Rop et al., 2011; Sharma et al., 2011). The importance of fruits and
vegetables to reduce the risk of heart disease, aging and cancer is well-known (Fattouch et al.,
2007).
These health benefits are attributable to the strong antioxidant potential of phenolic acids
and flavonoids present in plants (Silva et al., 2004b)
Given the medical importance of antioxidants, various studies were conducted to determine
the phenolic profile and antioxidant potential of quince fruit. Silva et al. (2002a) discovered that
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fruit contains well-known antioxidants like caffeylic acid (79.6 mg/kg) and routine (5.5 mg/kg),
while the bark is also a rich source of caffeylic acid (291 mg/kg) together with other important
flavonoids such as caempferol -3-glycoside (92.9 mg/g), quercetin 3-galactoside (100.8 mg/g) and
caempferol-3-ritinoside (61.1 mg/g) (Fig. 1).

Fig. 1

The presence of ascorbic, citric, apple D-(-)-quinic, fumaric and L-shichicic acid was also
confirmed in both peel pulp (Silva et al., 2002a).
In another study, HPLC revealed rhamnose, mannose, D-glucose, L-arabinose, and
galactose monosaccharides in fruit (Hopur et al., 2011). Furthermore, polysaccharides of quince
fruit inhibited activity of tyrosine phosphatase (IC50=2.07 μg/mL) indicating its capability to treat
type 2 diabetes and obesity (Yildirim et al., 2001). Moreover, nectar of three quince cultivars
(Vranjska, Triumph, and Leskovacka) was investigated for contents of D-glucose, fructose,
sucrose, maltose, rhamnose, isomaltose, L-arabinose, ribose, D-melezitose, D-panose, Draffinose, D-trehalose, and sugar alcohols like D-sorbitol, D-mannitol, and D-galactitol using high
performance anion exchange chromatography (HPAEC). The results showed that frost in late
spring season affected carbohydrate metabolism thus enhancing concentrations of D-trehalose,
fructose, ribose, rhamnose, D-raffinose, D-galactitol, and D-mannitol (Fig. 2). The study inferred
stress induced changes in carbohydrate contents as a mechanism to cope with frost stress (Aksic
et al., 2015). The phenolic contents of oven and sun dried peels of quince were 36.72±3.57,
10.39±1.04 mg/g.

Fig. 2

The radical scavenging activity of sample (0.5 mg) of cookies, sun dried fruits (87.0,
23.20%) and peels (83.35, 28.91%), respectively, clearly suggested that nutritive values of peel
and fruit are better preserved in oven drying (Gheisari and Abhari, 2014).
Fattouch et al. (2007) concluded that the total phenolic content (TPC) ranged from 105
to 157 and 37 to 47 mg/g in bark and pulp, respectively. Chlorogenic acid (5-O-caffeoylquinic
acid, 37%) and routin (36%) are major phenolics. In a similar study, Magalhaes et al. (2009)
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assessed the phenolic profile of the fruit (bark, pulp and seeds) and showed that 5-O-caffeoylquinic
acid is the main phenol, while seeds are rich in 6,8-di-C-glycosyl chrysoeriol (stellarin-2) TPC
were found to be 6.3, 2.5 and 0.4 g/kg for peel, pulp and seeds, respectively. This study supported
the fact that the fruit of quince is most often consumed in processed form, that is, jams and jellies,
instead fresh form. Silva et al. (2004b) studied the contents of the phenolic, organic and amino
acid residues before and after processing the jam.
The peeled and unisolated fruit jams were also analyzed for their phenolic content. The
study found that the unpeeled jam contained of a larger percentage of flavonoids (19%) of the
peeled (3%). After the processing, concentrations of total phenols of jam were found at 57%
instead of the actual quantity of porridge (50%). This might be due to the evaporation of the heat
treatment. A change in the 5-O-caffeoylquinic acid was also observed, which may be due to the
isomerization caused by the heat treatment. Both the pulp and the bark contain citric, ascorbic,
malic, L-shiimic and fumaric acids (Fig. 3). The amino acid profile of the root and pulp was also
similar, and it contains 21 amino acids. L-aspartic acid, L-glutamic acid, L-cysteine,
hydroxyproline and L-serine represent 75-85% of the total amino acids. The treatment resulted in
reduction of concentrations of L-tryptophan, L-histidine and L-glutamic acid due to their thermal
degradation (Silva et al., 2004b,c).

Fig. 3

Szychowski et al. (2014) showed that both lipophilic and hydrophilic extracts from the
quince bark have higher phenolic contents with greater antioxidant activity. The ratio of TPC from
root from quince to pulp (TPC peel/TPC pulp) is about 4.7, where linoleic acid (54.7%) and oleic
acid (35.5%) were the dominant fatty acids. Magalhaes et al. (2009) evaluated the phenolic content
of hemp, pulp and seeds of quince, and found 5-O-caffeoylquinic acid acid as the main phenolic
acid from the crust (57%) and pulp (29%). However, the seeds were rich in stearin-2 (18%).

Quince leaves
The leaves of the quinces have healing properties such as the protective effect on
spermatogenesis in hypercholesterolaemia (Ashrafi et al., 2013), anti-fungal (Hamid et al., 2013),
renoprotective potential (Jouyban et al., 2011), anti-atherogenic, and hepatoprotective potential
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(Khademi et al., 2013), an anti-proliferative effect on colon cancer cells (Carvalho et al., 2010)
and antioxidant potential (Costa et al., 2009) due to the presence of valuable bioactive substances.
The leaves from Portuguese quince contain 5-O-caffeolcinic acid (36.2%), 3,5-O-dicaffeoylquinic
acid (3.63%), 3-O-caffeocipinic acid (8.93%), 4-O-caffeoylquinic acid (0.45%), quercitin-3-Orutinoside (21.1%), and kaempferol-3-O-rutinoside (12.5%), quercitin-3-O-galactoside (5.56%),
kaempferol-3-O-glycoside (8.25%), and kaempferol-3-O-glucoside (3.42%) as studied using
HPLC/DAD and HPLC/UV (Oliveira et al., 2007). Similarly, different flavonoids such as
quercetin-3-O-galactoside

quercetin-3-O-rutinoside

(rutin),

kaempferol-3-O-glycoside,

kaempferol-3-O-rutinoside and kaempferol-3-O-glucoside, and phenolic acid, 4-O-caffeoylquinic
acid were identified in a methanolic extract of leaves from Tunisian quinces.
In addition, rutin (36%) was the most common flavonoid in its leaves (Benzarti et al.,
2015). In another study, chlorogenic acid was identified as the main phenol of quince (Costa et al.,
2009). Like phenols, organic acids are also important antioxidant plant metabolites that make them
useful for the treatment of various diseases (Silva et al., 2005). The leaves of Central and North
Portugal quinces contained D-(-)-quinic acid (72.2%), oxalic acid (6.1%), malic acid (7.6%) and
citric acid (13.6%) with small amounts of fumaric and L- shikimic acids that were analyzed using
the HPLC/UV method. It was also observed that the leaves collected in June and August had
relatively higher acid content than in October (Oliveira et al., 2008). Furthermore, a GC/MS
analysis of aqueous distillate of quince leaves was carried out, harvested in flowering (November)
and fruiting season (April) for the study of essential oils. The study showed the presence of 47 and
40 different essential oils, representing 95.7 and 64.5% of the total oils of the leaves collected
during flowering and fruiting seasons, respectively. Aldehydes were 12.8% of total oils in leaves
of flowering period followed by fatty acids (hexadecanoic acid 7.2%), monoterpenes (β-linalool
5.7%), and norisoprenoids like (E)-β-Ionone (5.1%) and (E,E)-α-Farnesene (4.6%). However,
leaves of fruiting quince contained sesquiterpene hydrocarbons (germacrene D 8.6%),
benzaldehyde (4.9%), (Z)-β-Farnesene (4.8%), (Z)-3-Hexenol (3.8%), phytol (3.1%), (Z)-3hexenal (3.0%) as major constituents of essential oils (Fig. 4) (Erdogan et al., 2012).

Fig. 4

Quince seeds
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Freeze dried seeds collected from North and Central Portugal were evaluated for phenols,

free amino acids and organic acids using HPLС/DAD, GC/FID and HPLC/UV. The different
phenols that are studied in the seeds of the quinces include 3-,4- and 5-O-caffeoyl quinic acids,
3,5-dicaffeoyl quinic acid, apigenin derivatives (vicenin-2, isoschaftoside, and schaftoside),
leucenin-2, 6-C-pentosyl-8-C-glucosyl chrysoeriol, 6-C-glucosyl-8-C-pentosyl chrysoeriol, and
stellarin-2 (Fig. 5). The flavones are a major part of the phytochemical constituents (63-66%) with
isoschaftoside (18%), caffeoalcinic acids (35–37%), and 5-O-caffeoylquinic acid (19–24%) as
prominent flavones. The organic acids identified in the seeds of the quinces are fumaric, Lshikimic, D-(-)-quinic, ascorbic, and citric acids.

Fig. 5

The total organic acids were found to be 0.8 g/kg of the sample. The amino acids identified
in frozen dry seeds are L-glycine, L-valine, L-alanine, L-proline, L-leucine, L-isoleucine, Lglutamine

acid,

L-serine,

L-threonine,

L-methionine,

L-cysteine,

L-phenyl

alanine,

hydroxyproline, L-asparagine, L-aspartic acid, L-glutamine, ornithine, L-tyrosine, L-histidine, Ltryptophan which comprise about 1.3-1.7 mg/kg sample. In addition, L-aspartic acid, L-glutamic
acid and L-asparagine are about 60-75% of the total amino acids (Silva et al., 2005). The
phytochemical analysis of ethanol extract from quince seeds showed the presence of tannins,
glycosides and phenols ingredients (Al-Khazaraji, 2013).
Methanolic extract of quince seeds was evaluated using different chromatographic and
spectroscopic techniques and was observed to consist of 6,8-di-C-glucosyl luteolin (lucenin-2),
6,8-di-C-glucosyl apigenin (vicenin-2), 6,8-di-C-glucosyl chrysoeriol (stellarin-2), 6-Carabinosyl-8-C-glucosylapigenin

(isoschaftoside),

6-C-glucosyl-8-C-arabinosyl

apigenin

(schaftoside), 6-C pentosyl-8-C-glucosyl chrysoeriol, and 6-C-glucosyl-8-C-pentosyl (Ferreres et
al., 2003).
A new chromone, 5,7-dihydroxy-2-n-pentacosanylchromen-4-one and three known
components such as ursolic acid, tormentic acid, and β-daucosterol have been recently isolated
from methanolic extract of quince seeds (Ghopur et al, 2012). Quince seed oil was extracted using
supercritical fluid (SCF) and ultrasound assisted (UA) extraction techniques to investigate fatty
acid profile. The yield of extracted oil was 24.32 and 19.5% with SCF and UA extractions,
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respectively. The major components were found to be palmitic, linoleic, stearic, oleic and
eicosanoic acids (Daneshvand et al., 2012).
Quince seeds extrude mucilage when soaked in water. Earlier investigations carried out to
explore different components of mucilage rendered quince mucilage to be mixture of cellulose and
water soluble polysaccharide while acidic hydrolysis revealed the presence of L-arabinose, Dxylose, and aldobiouronic acids (Smith and Montgomery, 1959). In this context, Lindberg et al.
(1990), explained the structure of a part of the water-soluble mucilite as partly O-acetylated (4-Omethyl-D-glucurono)-D-xylane with a high percentage of glycoronic acid.

Folk medicinal uses

Traditionally, different parts of plants such as roots, fruits, leaves and seeds are used to
treat various diseases. The therapeutic potential of various plant parts is attributed to secondary
metabolites such as tannins, terpenoids, alkaloids, etc. (Gilani, 1998). Different parts of quince are
often used to relieve various complications. The seeds are used to treat gastrointestinal (GI)
disorders such as constipation disorders, diarrhea and respiratory tract disorders including cold
wounds, rhinitis and cough (Duke et al., 2002; Nadkarni, 1976). The resulting formulation,
Gencydo® containing aqueous extract of quince and lemon juice is used to treat rhinitis and asthma
in Europe. The leaves of quince are traditionally used to treat nervousness, dysuria, and insomnia,
cough cold cramps in the throat, diarrhea, fever and hyperglycemia (Tabata et al., 1993; Tuzlats
and Tolon, 2000). The seed mucilage has been used for healing dermal wounds (Ghafourian et al.,
2015).

Pharmacological activities
Anti-diarrheal activity
Aqueous-methanolic extract from semen was studied for its spasmolytic/spasmodic activity
in an isolated rabbit, jejunum and guinea pig ileum. Seed extract was observed to produces light
prokinetic effect at lower concentrations (0.003-0.03 mg/mL with EC50 (0.73 mg/mL) and
induced muscle relaxation. In addition, the extract successfully eliminated the cleotic smooth
muscle spasm caused by KCl in rabbit jejunum (EC50=0.86 mg/mL) similar to that of verapamil,
blocker of a calcium channels. The extract also caused atropine susceptible to a spasmodic effect
*Corresponding author email:
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on an isolated ileum of guinea pig in a concentration of 1-10 mg/mL, which is about 31.22±3.7%
of control, acetyl choline (0.3 μM). This spasmodic effect is due to the activation of muscarinic
receptors in the stomach with an extract such as that of acetyl choline. Thus, the quince extract
contains spasmodic ingredients that ease constipation. However, the plant extract is needed at a
slightly higher concentration (1-10 mg/mL) for spasmodic effect than spasmolytic action (Janbaz
et al., 2013).

Respiratory and gastrointestinal disorders
Different parts of the quince are used to treat respiratory disorders such as asthma, cough,
and bronchitis (Duke et al., 2002; Nadkarni, 1976). In this context, a semen extract was applied to
an isolated rabbit trachea to assess its activity on the bronchodilator. The results showed the
activity of the bronchodilator of the plant extract and thus relieved the spasms of the tracheal
smooth muscles induced by K

+

and carbachol (CCh). The EC50 values were shown to be 0.41

and 0.94 mg/mL for K+ and CCh, respectively. The results were comparable with verapamil. The
brontodilator activity of the plant extract can be attributed to the presence of Ca + antagonistic
components (Janbaz et al., 2013). Irritable bowel disease (IBD) is a chronic inflammatory disorder
that involves improper activation of the mucosal immune system (McQuaid, 2007, Xavier and
Podolsky, 2007). The involvement of ulcerative colitis (UC) and Crohn's disease in IBD is quite
possible. Suppression in the activities of antioxidant enzymes has also been observed in IBDs
(Nijveldt et al., 2001). Minaiyan et al. (2012) in male Wistar rats at a dose of 200, 500 and 800
mg/kg orally and 200 and 500 mg/kg, have tried to treat IBD with a hydroalcoholic yeast quince
fruit extract (QF) intra peritoneal for 5 days. Macroscopic and microscopic analysis showed that
both QF significantly reduced bowel damage as standard, dexamethasone. It has also been shown
that QF, and dexamethasone are more potent in colon damage at 200 and 800 mg/kg oral dose,
respectively (Minaiyan et al., 2012). Phenols such as chlorogenic acid and flavonoids such as
quercetin, rutin and caffeine present in the quince help to repair colorectal damage to the IBD due
to their antioxidant and anti-inflammatory potential (Chagas-Paula et al., 2011; Chauhan et al.,
2011; Nijveldt et al., 2001; Sato et al., 2011).
Quince fruit also contains pectin in significant amounts which protects colon damage in
colitis by triggering colonal cell proliferation (Roediger, 2010; Rolandelli et al., 1988). In a double
blind clinical study, the effect of quince syrup in alleviating gastro-esophageal reflux disease
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(GERD) symptoms in children (5–18 years old) was assessed. Quince syrup and omeprazole was
administered orally to children at dose 0.6 and 1 cc/kg/day in quince group and omeprazole group,
respectively. After 4 and 7 weeks of therapy, age related questionnaires were filled to assess
intensity of symptoms, and cumulative symptoms score (CSS) was compared with that of initial
base line. A significant reduction of CSS was noticed in quince group as compared to control group
suggesting usefulness of quince syrup in GERD (Zohalinezhad et al., 2015).

Anti-bacterial and antifungal activities
Helicobacter pylori, a common pathogenic bacterial strain can survive in the acidic
environment of stomach and affects 50% population of world (McGowan et al., 1996; Perry et
al., 2006). If the infection is prolonged, it may lead to destruction of gastric mucosa and glands,
and specialized cells thereby, increasing the risk of gastric cancer (Correa et al., 1975; Slpponen
et al., 1985). Common strategy adopted to treat H. pylori is a combination therapy using
amoxicillin, clarithromycin, and proton pump inhibitors. In case of allergy to penicillin's,
amoxicillin is replaced with metronidazole however bismuth compounds are used in case of
resistance to aforementioned antibiotics (Fischbach and Evans, 2007; Graham and Shiotani, 2008;
Stenstrom et al., 2008). The resistance of microorganisms to antibiotics urges the researchers to
discover new phytomedicines from plants which have been used traditionally for curing different
ailments (Della et al., 2002; Heep et al., 2000; Ndip et al., 2007a,b; Nijveldt et al., 2001; Qasim
and O'Morain, 2002). In one such attempt, quince juice (10%) inhibited the growth of H.
pylori (ATCC 43504) on culambia agar media (ZOI 11 mm). A synergistic effect in antibacterial
activity of quince juice was observed with blueberry, black chocolate, red currant juice, green tea,
and sweet flag rhizome (Babarikina et al., 2011). Quince fruit and seeds were extracted with
ethanol, acetone and water to study their antimicrobial activity against Escherichia coli, Klebsiella
pneumonia, Staphylococcus aureus and Enterobacter aerogenes. Ethanolic extract of quince seeds
was most efficient in inhibiting the growth of bacteria. However, aqueous extracts were found least
effective against bacteria (Alizadeh et al., 2013a). Similarly, methanolic extract of quince seeds
inhibited the growth of Staphylococcus aureus (ZOI 12 mm), Staphylococcus epidermidis (ZOI
15 mm) and Klebsiella pneumonia (ZOI 8 mm) at concentration of 500 and 250 mg/mL,
respectively (Al-khazraji, 2013). Moreover, quince fruit ethanolic and acetonic extracts reasonable
exhibited anti-fungal potential against Aspergillus niger (Alizadeh et al., 2013b). Acetone and
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aqueous extracts of quince fruit (peel and pulp) depicted antimicrobial activity due to presence of
chlorogenic acid (5-O-caffeoylquinic acid) along other phenolic components (Fattouch et
al., 2007). On similar grounds, quince seeds ethanolic and acetonic extracts and silver
nanoparticles of seeds mucilage have been evaluated for their potential against Staphylococcus
aureus that is causative agent for skin burn infections (Hamid et al., 2014). The study was carried
out on mice showing better healing of burn wounds infected with Staphylococcus aureus after
topical application of ethanolic and acetonic extracts of quince seeds than that of silver
nanoparticles and mupirocin vaseline.

Cardioprotective and hypolipidemic activities
Cardiovascular diseases (CVD) are associated with diabetes, high blood pressure,
atherosclerosis, heart inflammation, and blood clotting. In all aforementioned physiological states,
oxidative stress produced by reactive oxygen species (ROS) plays a key role in development of
CVD (Griendling and FitzGerald, 2003; Madamanchi et al., 2004; Mueller et al., 2005;
Pashkow, 2011). The ROS causing oxidative stress are captured using certain anti-oxidants to
prevent CVDs (Rocha et al., 2010).
The utilization of vegetables and fruits, the best sources for antioxidants (Murcia et
al., 2001) decreased risk of CVDs and other degenerative disorders (Fattouch et al., 2007). It was
observed in one study that phenolics particularly 5-O-caffeoyl quinic acid present in quince leaves
had immense cardio protective potential as it captured ROS (Vaez et al., 2014). The flavonoids,
quercitin, and kaempferol-3-O-glucoside (astragalin) and kaempferol-3-O-rutinoside in quince
leaves are also cardioprotective (Khoubnasabjafari and Jouyban, 2011). Flavonoids also modulate
cardiac inflammation by controlling activation of T cells, B cells, mast cells, neutrophils, and
basophils. Thus, qiunce leaves could be utilized as natural and economical source that can protect
cardiovascular disorders (Middleton and Kandaswami, 1992; Middleton et al., 2000). Current
treatment strategies employ statins like atorvastatin to decrease the cholesterol levels in the blood
with associated risks of muscular toxicity. Therefore, researchers are looking for medicinal plants
such as quince to manage atheroscleroma. Quince has nutritional importance and also regarded as
source of phenolics and flavonoids that are medicinally valuable (Costa et al., 2009; Oliveira et
al., 2007). Khademi et al. (2013) studied the effect of methanolic fraction of leaf extract on
atherosclerosis in white albino rabbits in which atherosclerosis was induced with high cholesterol
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diet fed for 8 weeks. After 8th week, blood samples were analyzed for serum cholesterol, alanine
transaminase (ALT), aspartate transaminase (AST), triglycerides, alanine phosphatase (AP), and
histopathology of aorta of normal and high cholesterol fed rabbits. Significant reduction in serum
lipids indicates the protective effect of quince extract on atherosclerosis. Moreover, thickness of
atheroma in control and treated group animals was found almost similar, showing usefulness of
quince extract to prevent plaque formation.

Antioxidant and anti-hemolytic activities
Oxidation of substances present in biological membrane due to free radicals is associated
with

different

pathological

conditions

such

as

aging

and

cancer

(Halliwell

and

Gutteridge, 1985, 1986). Human erythrocytes have been extensively used to investigate oxidation
process involving biological membrane damage (Girotti et al., 1985; Kobayashi et al., 1985).
Oxidation process involves membrane, hemoglobin and over all cellular damage. However,
hemoglobin is the main site of damage (Goldberg and Stern, 1977). Free radical scavenging agents
such as uric acid, ascorbic acid, chromanol, and vitamin E have been successfully used to reduce
erythrocyte hemolysis (Niki et al., 1988). It has been established that different ailments such as
Parkinson's disease, Alzheimer's, cancer, arteriosclerosis, diabetes, and arthritis are associated with
generation of free radicals that cause hemolysis (Labat-Robert and Robert, 2014). In a study,
phenolics of methanolic extract of quince fruit seeds, peel, and pulp were isolated using HPLC /
UV and evaluated for free radical scavenging abilities using DPPH assay. The potential of extracts
to prevent oxidative hemolysis of human erythrocytes induced by 2,2-azobis (2-amidinopropane)dihydrochloride (AAPH) was also studied.
Antioxidant ability of peel (EC50 = 0.8 mg/mL) and pulp (EC50=0.6 mg/mL) extracts was
significant and greater than seeds (EC50=12.2 mg/mL) to prevent erythrocytes hemolysis
(Magalhaes et al., 2009). Silva et al. (2004a) carried out qualitative and quantitative analysis of
quince fruit (pulp and peel) collected from different regions of Portugal and evaluated their
antioxidant potential using DPPH assay. It was observed that phenolic fractions possessed strong
free radical scavenging activity than that of organic acid fractions and whole methanolic fractions
(Silva et al., 2004a). Phenolic composition of fruit and its antioxidant ability provide clear
evidence of its medicinal importance. Papp et al. (2013) compared phenolic profile and antioxidant
potential of quince peel and fruit of 12 different cultivars and inferred that fruit is a rich source of
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phenolics with strong antioxidant activity. The cultivars such as “Champion”, “De Husi” and
“Konstantinapolyi” were found best for scavenging free radicals. The analysis of phenolic contents
of aqueous alcoholic extracts using Folin–Ciocalteu reagent depicted appreciable amounts of
phenolics (8.55 mg GAE/g FW) in fruit (Papp et al., 2013). Similarly, antioxidant potential of
quince fruits pulp and peel of Tunisian quince predicted that peel has higher radical scavenging
activity than pulp (Fattouch et al., 2007).

Anti-allergic and anti-inflammatory activities
Allergy is basically hypersensitivity of immune system to harmless substances like dust,
pollens, animal dander, medicines, bee sting, etc. They may enter in the body via skin, inhalation,
injection, and ingestion leading to activation of immune system. These allergic responses, if not
properly managed may produce certain disorders like dermatitis, rhinitis, anaphylactic shock, and
asthma. Different drug therapies to treat allergic disorders including antihistamines,
immunosuppressant, and corticosteroids are followed by adverse effects like hypertension,
diabetes, osteoporosis, and growth retardation (De Benedictis and Bush, 2012). Thus, researchers
are trying to explore plants and food materials with anti-allergic potential with no side effect. In
this context, anti-allergic effect of preparations from lemon (Citrus medica L.) and quince fruit
were investigated. The extracts showed no anti-allergic effect individually. However, the
synergistic effect of both the extracts reduced the degranulation of basophils, production of
interleukins IL-8 and tumor necrosis factor (TNF-α) from human mast cells significantly (Huber
et al., 2012). LC-MS analysis showed the presence of eriocitrin and neochlorogenic acid as major
phenolics in citrus and quince extracts, respectively.
Gencydo®, a combination of lemon juice and quince fruit extract is used traditionally to
treat allergic rhinitis or asthma. In a research, it was observed that Gencydo ® caused reduction of
histamine, IL-8, and TNF-α release from mast cells induced by Immunoglobulin-E (IgE) and
phorbolmyristate acetate (PM /A23187) in allergic disorders. Furthermore, Gencydo ® also blocked
eotaxin release from human bronchial epithelial cells. The study supported the use of Gencydo® for
the treatment of allergic reactions (Grundemann et al., 2011). Hot water extract of quince fruit was
evaluated for alleviation of type-I allergy (atopic dermatitis) in NC/Nga mice, divided into control
and treated groups. Control group was fed with AIN-93M diet and treated groups received 2.5 and
5% hot water quince fruit extract for 8 weeks. It was found that control group developed skin
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dermatitis. Moreover, treated group mice have low IgE level especially with 5% hot water quince
fruit extract (994±205 ng/mL) as compared to control (1635±289 ng/mL). The study revealed the
anti-allergic potential of quince fruit (Shinomiya et al., 2009). In another study, hot water extract
of quince fruit was found effective against IgE stimulated late phase allergic reactions of mast cells
(Kawahara and Lizuka, 2011).
Anti-inflammatory and anti-allergic role of quince fruit peel phenolics has been
investigated after aggravating inflammation in human THP-1 cell line by lipopolysaccharide
(LPS). Quince fruit peel extract significantly inhibited the release of inflammatory mediators such
as cytokines (TNF-α) and interleukins (IL-8) by inducing release of Interleukin-10 and Interleukin6 from mast cells. The study also exploited that poly-phenolic extract from quince peel also
inhibited the activation of pro-inflammatory effectors cells by LPS (Essafi-Benkhadir et al., 2012).
Anti-inflammatory activity of quince leaf ethanolic extract was also reported by Ahmed and
Bastawy (2014). Ethanolic extract of quince leaves was administered orally at concentrations of
25, 50 and 100 mg/kg 1 h prior to topical administration of arachidonic acid (2%) to each ear and
0.1 mL of carrageenan injection to sub-planer region of paw for induction of paw edema (Winter
et al., 1962). Quince leaf extract effectively alleviated symptoms of carrageenan induced paw
edema and arachidonic acid induced ear edema in rats (Ahmed and Bastawy, 2014).

Anti-diabetic and renal protective activities
Diabetes is a common disease that has affected nearly 10% of population in the world (Bilbis
et al., 2002; Irshaid et al., 2012). The disease is characterized by disturbances in fat and protein
metabolism leading to hyperlipidemia (Ashraf et al., 2013). Diabetes is also associated with
vascular complications which are the major cause of mortality in diabetic patients (Campos, 2012).
Quince leaves were extracted with methanol to evaluate its anti-diabetic potential. The findings of
study showed that oral administration of extract at dose of 500 mg/kg body weight decreased blood
glucose level (33.8%) considerably in streptozotocin induced diabetic rats after 5 days (Aslan et
al., 2010).
Hypercholesterolemia not only causes renal injury (Attia et al., 2002; Mune et al., 1999)
but also leads to proteinuria, glumerulosclerosis, and masangial cell damage (Eddy, 1996; Joles et
al., 2000). This malfunction of glomerulus can be eliminated using antioxidants (Kasiske et
al., 1988). Considering, the presence of phenolics in Quince fruit and leaves, and its traditional use
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to treat different ailments (Fattouch et al., 2007; Oliveira et al., 2007), renoprotective potential of
quince leaves decoction has been evaluated in white New Zealand male rabbits divided into three
groups (Jouyban et al., 2011). Before feeding with normal diet for 6 weeks, group I was fed with
high cholesterol diet and group II was administered high cholesterol diet with quince leaf decoction
for 6 weeks whereas group III was treated as control group. After this diet, all animals were shifted
to their normal diet for another 6 weeks. At the end of this study (12 weeks), urine samples from
all groups were collected and ratio of urine protein to creatinine was calculated. All animals were
sacrificed to assess the kidney damage due to high cholesterol diet and observed that quince leaf
decoction has significantly prevented renal injury in hypercholesterolemic rabbits that might be
due to anti-oxidant activity of phenolics present in quince (Jouyban et al., 2011). The renal
protective effect of antioxidants and lipid lowering agents in hypercholesterolemia has been wellestablished (Kasiske et al., 1988; Trovato et al., 2010).

Treatment of industrial wastewater

The utilization of various synthetic dyes in food, leather, pharmaceutical, rubber and
cosmetic industries have been increased for the last many years (Patel and Patel, 2012) thus
exposing living organisms to various diseases like cancer (Nandi et al., 2009). Nowadays,
researchers are interested to get rid of these industrial wastes using inexpensive and energy
efficient enzymatic degradation method than chemical methods (Eichlerova et al., 2006; Hamid et
al., 2013; Pengthamkeerati et al., 2010). Oxido-reductase enzymes such as polyphenoloxidases
(PPO) and peroxidases of microbial and plant origin are being widely used (Bhunia et al., 2001;
Husain and Jan, 2000). In a study, the comparison of free and immobilized PPO on calcium
alginate beads obtained from quince leaves was carried out. The stability of free and immobilized
enzyme was evaluated at different pH range (3.5–9.0). The optimum stability was observed at pH
7.5 however immobilized enzyme was found to be more stable at different pH ranges than free
enzyme. The immobilized PPO was found to be more thermally stable than free. The
decolorization activity of both free and immobilized PPO was optimum between pH (4.0-7.0) after
which it was noticed to drop off (Arabaci and Usluoglu, 2014).

Conslusion
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Cydonia oblonga is medicinal plant of family Rosaceae which has attracted the researchers
owing to its folk medicinal uses and high-valued bioactive. Besides pharmaceutical attributes, the
plant is also popular because of renoprotecticve, hepatoprotective, antidiabetic, anti-proliferative,
anti-hemolytic, anti-inflammatory, anti-allergic, geno-protective, and cardioprotective activities.
Protective effect of its leaves on male fertility has been established. Hence, there is immense need
to isolate potential bioactives from Quince for the development of new safer and economical drugs.
Moreover, plant is rich source of pectin used in food industry in the preparation of jams
and jellies. The plant also contains PPO enzyme which is used to decolorize industrial waste thus
providing cost effective alternate to treat industrial water. The plant should be cultivated to isolate
pectin and PPO enzyme on commercial basis. Glucuronoxylan polysaccharide from seeds of plant
has been used for preparation of dermal films to cure wounds. Cytotoxic investigations are required
to establish its safety profile to prepare dermal patches. Furthermore, glucuronoxylan could be the
potential candidate for controlled/sustained/targeted drug deliveries after toxicological studies.
Resistance of microorganisms to antibiotics is an emerging issue. Thus, there is a need to
develop new antibiotics for the treatment of various ailments. Various literature reports indicated
that Quince is rich in microbistatic agents and can be the choice for the isolation of new
phytochemicals to introduce new drugs. Several cytotoxic studies revealed that plant has a
potential to cure cancer. However, further in vivo models should be employed to confirm its antiproliferative tendency before human trials. The isolation of active anti-cancerous secondary
metabolites is also demanding. As a functional food, Quince is rich in minerals like sodium,
potassium, phosphorous, etc. and essential oils. So there is a need to standardize and validate its
medicinal applications as potential source for nutraceuticals.
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Резиме
Етнофармаколошки и токсиколошки преглед на
Cydonia oblonga M.
Катерина Цветковска, Билјана Бауер*
Фармацевтски факултет, Универзитет „Св. Кирил и Методи", Мајка Тереза 47,
1000 Скопје, Република Македонија

Клучни зборови: Cydonia oblonga, фитомедицина, фармаколошки атрибути, употреба во
народната медицина, дуња
Cydonia oblonga M. е медицинска билка од фамилијата Rosaceae, која се користи за
спречување или третирање на болести, како рак, дијабетес, хепатитис, чир, респираторни и
уринарни инфекции итн. Cydonia oblonoga, позната како дуња е богата со секундарни
метаболити како што се феноли, стероиди, флавоноиди, терпени, танини, органски
киселини и гликозиди. Покажува широк спектар на фармаколошко дејство како
антиоксидативно, антибактериско, антифунгално, антиинфламаторно, хепатопротективно,
кардиоваскуларно,

антидепресивно,

хиполипидемично,

диуретично

дејство

итн.

Полисахаридниот слуз, глукороноксилан кој се наоѓа во семињата на дуњата, се користи во
дерматологијата, за изработка на фластери за рани.
Целта на овој труд е фокус на детални истражувања на вредноста на
фитохемикалиите, како фармаколошки атрибути на фитомедицинските билки.
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Fig. 1. Some selected polyphenolics isolated from various parts of quince.
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Fig. 2. The structure of important sugars, and sugar alcohols from quince.
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Fig. 3. Structures of some selected acids isolated from various parts of quince.
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Fig. 4. Structure of selected volatile compounds from quince.
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Fig. 5 Selected phytochemicals separated from seeds of quince.
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