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@STRACT

~

In this study, the extraction of pectin from two variety of quince (C. vulgaris maliformis and C.
vulgaris piriformis) were performed at different extracting conditions of temperatures (70, 80, 90 C)
and time (60, 90,120 min) in 0.01 M HCI solutions at pH 2. The highest yields were obtained 1.65
and 2.86% (dried pectin g/100g quince pulp) by extraction at 90 C and 90 minutes. The degree of
esterification is a key factor to determine conformation and rheological properties of pectin.
Galacturonic acid content, degree of esterification and ash contents in pectin samples of quince
were found 97.8- 72.1%; 85.27-78.22% and 2.7- 2.3%, respectively. The polysaccharides present
in the different extracts were characterized by FT-IR spectroscopy in the region 400-4000 cm™.
SEM images of pectic substances surface were obtained using an EVO-50XVP. Chemical
composition was determined using the Genesis 4000EDX detector.
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INTRODUCTION

The genus Cydonia, known as quince (Cydonia
oblonga Mill)), belongs to the family Rosaceae
and the subfamily Maloideae, which includes
pome fruits like apple (Malus spp) and pear
(Pyrus spp). The Maloideae subfamily contains
approximately 1000 species in 30 genera, all of
which have 17 chromosomes!’2. In Turkey,
quince has been cultivated for a long time, and
different types and cultivars of quince are grown
in different parts of Anatolia. Most of the
economically important quince cultivars (Limon,
Demir, Ekmek, and Esme) are in Turkey? 4.
Quince tree and fruit morphological properties
are very similar to each other, which makes
distinction for reliable classifications difficult.
General differentiation characteristics have been
based on fruit shape, as apple shaped (C.
oblonga var. maliformis) and pear shaped (C.
oblonga var. pyriformis)>.

Nowadays, Turkey is the leading grower of
quince in the world. Worldwide, there are about
106,000 acres (43,000 hectares) of quince in
production with a total crop of 596,532 metric
tons. Turkey is the largest producer with about
25% of world production. 31 quince types and
varieties (Cydonia oblonga Mill.) were cultivated
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throughout Turkey, especially in western
Anatolia. In the 1972, the fruit characteristics of
quince have been described for eight quince
cultivars and for five other quince cultivars in
Western Turkey by ].T.Sykes®. Later, Ercan and
Ozkaratas determined the phenological and
pomological characters of 31 quince types and
varieties which were selected from the west
region of Turkey in the 2005. 33 characteristics
were used to select the best quince types.
Productivity, difficulty of swallow, juiciness of
the flesh, aroma, flavour of flesh, texture of the
flesh, firmness of the flesh, fruit size, fruit shape,
shininess of skin and amount of russet were
used to select most promising quince types”.

The extraction technology of pectin is being
studied commonly, because pectin is a
commercially important product. There are
many processes for extraction of pectin and
there are many uses for these products. Pectin
form gels under certain conditions and this
property is used in jellies, jams and marmalade,
acid mild products. Traditionally, citrus peels
and apple pomace are used for pectin
production as raw materials in the industry.

Pectins are known as pectic polysaccharides, are
rich in galacturonic acid. In nature, around 80
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percent of carboxyl groups of galacturonic acid
are esterified with methanol. The behavior of
pectin in food applications is determined with
the ratio of esterified to non-esterified
galacturonic acid. Pectin is classified according
to the degree of methoxylation (DM) as high
methoxyl pectin (DM >50) and low methoxyl
pectin (DM <50). The degree of methoxylation
influences the properties of pectin, especially
the  solubility and the gel forming
characteristics.

Many researchers are focused to reveal the
relationship between the chemical structure of
the various classes of polysaccharides and their
corresponding functional properties. Such
knowledge is essential for food industry to come
to improved processes and products and to
extend the use of agricultural products in food
and feed applications.

There are numerous papers on the structure of
citrus and apples and the quality of pectin
extracted from these fruits. Alternative sources
are currently investigated. However, there are a
few papers about other sources of pectin, as
sugar beet pulp? 10, bananall 12, peach!3 14
mango>-17, chicory!8, cabbage!? 20, sunflower?!-
24 yellow passion fruit?5-28, and quince??-33 in the
literature.

The objective of this research was to (1)
investigate the effect of temperature and
extraction time on pectin yield and purity for
pectin production from two variety of quince (C.
vulgaris maliformis and C. vulgaris piriformis)
cultivated in western of Turkey (2) to study the
characterization of the quince pectins.

MATERIALS AND METHODS

MATERIALS

The fruits were collected from commercial
orchards in the city of Bilecik located in the west
of Turkey. Two variety of quince SK13 (C
vulgaris  maliformis) and KK26(C. vulgaris
piriformis) used as the source of pectin. Seeds
were removed and the fruits were sliced, and
frozen immediately after picking. All chemicals
and solvents used were of analytical reagent
grade.

Pectin extraction

Frozen quince samples( 78.5% moisture) were
washed using hot water (75°C) for 15 minutes to
inactivated the peptic enzymes, washed
extensively with water to remove sugars and
flavonoids, filtered through a Buchner funnel
into which silk filter cloth was placed. In this
step, 500 ml deionized water was used for 100 g
quince pulp. After filtration, washed pulp was
extracted with 400 ml of 0.01M HCL (pH 2)
preheated to at different temperature and times

Alev Akpinar Borazan et al.

394

ISSN: 2249-9504

in the water bath. Our preliminary study,
increasing the extraction temperature to 100°C
also didn't affect the pectin yield and even
caused the decreasing of pectin yield. Therefore,
the slurries were shaken in water heater bath
for the ranges of 70°C-90°C and 60-120 min,
respectively.

After extraction, the liquid phase was separated
from the pulp by filtering. Concentrate pectin
solution was precipitated with acidified ethanol
(96 %). Formed gel was allowed to precipitate
for 24hrs at +3°C. The gelatinous precipitate was
filtered through a G4 sintered glass. The
coagulated pectin obtained was washed with
ethanol 60 (w/w, %) to remove mono and
disaccharides.

The pectin was dried in a vacuum oven at 60°C
to constant weight and the finely ground to pass
a 30 mesh sieve and packaged under airless
conditions. The yield of raw pectin was
determined gravimetrically in this study.

Analyses

Pectin samples extracted at 90 °C and 90 minute
were the only ones selected for analysis in the
present study, because of the yields at this
extraction temperature and time were among
the highest.

The ash content of pectin samples was
determined by ashing at 660 °C for 8h. Moisture
contents of pectin samples were determined
using an air oven method. Weight loss due to
drying at 110 9C for 12h was reported as
moisture content.

Galacturonic acid was determined by titration
with NaOH. The degree of esterification was
determined by titration with NaOH, based on
free carboxyl group3+.

Gel strength was measured by the Ridgelimeter
method. Briefly, at the end of boiling, the gel
preparation was completely filled in a
Ridgelimeter glass and the surface was covered
with a waxed paper disc (to minimize
evaporation) and left undisturbed at room
temperature for 2 h before aging for a further 22
h in an incubator at 30 °C. The gel was then
carefully demoulded undamaged onto a
Ridgelimeter glass plate. After exactly 2 min of
standing, the pointer of the apparatus was
carefully lowered until it touched the gel surface
and the percentage of sagging under its specific
gravity was measured, from which the gel
strength (sag) was calculated using an
appropriate correction factor from established
standard tables. Gel preparations contained
65.0% soluble solids (sucrose) and 0.70 wt%
pectin at pH 2.3 (fine-tuned with a citric acid
solution3s.
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FT-IR spectroscopy was used to identify the
chemical groups present in the pectin samples.
The infrared spectrums of samples were
recorded on Perkin Elmer Spectrum 100 FT-IR
spectroscopy in the 4000-400 cm-! wavelength
range. The FT-IR spectrums of samples were
obtained using the ATR technique (with a
diamond protected Attenuated Total Reflectance
crystal unit) with a resolution of 4 cm-! after
100 scans. The IR- spectrums were used to find
out the characteristic groups present in pectin
samples and thereby to illuminate the quince
pectin structure.

Samples for SEM analysis were sputter coated
with Au/Pd using a Polaran SC7640 sputter
coater. Scanning Electron Microscopy (SEM)
images (SE and BSE ) of the sample surface were
obtained using an EVO-50XVP(Carl Zeiss SMT
Ltd.) Chemical composition was determined
using the Genesis 4000EDX detector (EDAX Inc.)
All values were on dry weight basis and analyses
were performed at least in duplicates. Data were
analysis of variance and means were separated
by least significant difference when significant
(p<0.05) values were observed.

RESULTS AND DISCUSSION

Table 1. shows the pectin yields extracted from
two variety quince at the experimental
temperatures and times assayed. The
temperature and time had significant influence
on the yield of extracted pectin. The results of
studies indicated that while lower temperature
or shorter extraction time resulted in lower
pectin extraction yield, higher temperature
resulted in higher pectin yield. However, longer
extraction time caused lower pectin extraction
yield.

According to Table 1. the highest yields were
obtained at the highest temperature at 90
minutes conditions. And there is a notable
difference between the two varieties of quince
due to extraction yield. The available results in
Table 1. and 2. indicate effect of variety on the
degree of esterification and pectin content.
Pectin esterification degree and galacturonic
acid content KK26 were significantly lower than
SK13.

A chemical characterization of peptic substances
from a particular source material requires a
determination of acetyl as well as determination
of the methoxyl content because the poor gelling
properties of pectin is related to its acetyl
content. 361 This study shows that pectin
containing over 90% pectin, with a yield of over
2.86% , could be produced from quince( C
vulgaris ~ maliformis) using optimum acid
extraction with 0.01NHCI at 90°C and 90 minute
extraction conditions, followed by alcohol
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precipitation. The pectin content, as percent
galacturonic acid, and yield of quince pectin
were similar to commercial pectin.

Forni et al. reported that the pectin yield from
quince was on average 0-53% on fresh weight
and the quince pectin had a high galacturonic
content (about 78%), and a degree of
methoxylation of about 59% corresponding to a
medium-high methoxyl pectin2®. Thomas et al.
stated that the pectin content in the fruits of two
genotypes of Japanese quince was 1.4 and 1.3 g
pectins/100 g fresh fruits of genotypes,
respectively30. The basic chemical
characteristics of 22 quince (Cydonia oblonga
Mill.) genotypes and cultivars were determined
by Rop et. al .High contents of pectins were
found out in the cvs Morava (3.07 g/100 g FW),
Ironda (3.06 g/100 g FW), and Jurdk (2.94
g/100 g FW), while the lowest one was
determined in the cv. Kocurova (1.87g/100 g
FW) 3z,

Our previous work33 was the extraction of
pectin from quince (Cydonia vulgaris pers.)
cultivated and called "limon quince” in Turkey.
As a result of the study, 1.83 % (dried pectin
g/100 g quince pulp) was obtained at 90 2C
extraction temperature and 90 minute
extraction time. Galacturonic acid content, the
degree of esterification, the gel strength and ash
contents in samples were found 77.5, 79.70,
137.50 and 2.47 %, respectively.

FTIR spectra in the region between 4000- 400
cm! identified the major chemical groups in the
pectin and provided structural information that
could be used to compare two different types of
pectin. FTIR spectra indicated that there were
no major structural differences in pectin
obtained from two varieties. A general view of
FTIR spectra of pectin are presented in Figures.
1 and 2., Table 3.

The spectral data obtained were analyzed by
comparing the FTIR spectra in the following
characteristic regions. O-H stretching band
envelope 3100-3600 cm, C-H stretching bands
2800-3000cmt, the fingerprint region of spectra
under ca. 2000cm’, including the band
contributing to resonant absorption energy of
pyranose cycle vibrations 950-1200 cm-1, as well
as the region 1200-1800 cm! featuring the state
of carboxylic groups. For the pyranose cycle
vibrations region, one should note almost
identical spectral parts with five bands at 1016-
1019-1052-1076-1104-1149 cm! characteristic
for peptic substances. Most interesting is the
region featuring the state of carboxylic groups
1750-1350 cmL. The band at ca. 1750 cm is
assigned to stretching C=0 mode non-ionized
methylated or protonated carboxyl. lonization
i.e. the formation of salts leads to its
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disappearance, and two new band appear due to
ant symmetric and symmetric stretching modes
of COO- at ca. 1600- 1650 and 1400-1450 cm},
respectively3’. Thus, in principle, considering
the relative intensities of bands in these regions,
one may correlate them to the relative amount
and degree of esterification of carboxylic groups.
The absorption bands between 1100-1200cm-!
were from ether (R-O-R) and ring C-C bonds in
pectin molecules. The polysaccharides rich that
contribute to this distinction are the peptic
polysaccharides rich in GalA and Xyl-rich
hemicellulosic polysaccharides. The selection of
the most important wave numbers, by two
independent chemo metric techniques allowed
to define the region between 1120- 990 cm-las
the range for the spectral identification of GalA
in peptic polysaccharides38.

Scanning Electron Microscopy (SEM) images of
the pectic substance extracted from SK13 were
given in the Figure.3.

Chemical composition was determined using the
Genesis 4000EDX detector. Elemental spectrum
was recorded in order to qualitatively
characterize the sample. Figure 4 shows that the
identification spectrum of these elements.

The atomic percent of these elements have been
given in the Table3. In the pectin sample, C, O, B,
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K, Mg, Ca, Cl are present. EDX spectrum of pectic
substances obtained from quince showing
strong O and C signals.

CONCLUSIONS

It can be concluded that the quince variety had
some effect on the galacturonic acid content, the
degree of esterification and extraction yield.
Pectin extraction yield were also affected by the
extraction temperature and time. The quantities
of pectin obtained in this work are higher than
those obtained for quince in the literature. The
researchers have reported quince to contain
0.53 to 1.83 g pectin/ 100 g fresh quince. The
yields of pectin obtained two variety of quince
cultivated in western of Turkey (C. vulgaris
maliformis and C. vulgaris piriformis) ranged
from 2.86% and 1. 65 % (dried pectin g/ 100g
quince pulp). Quince fruit cultivated in Turkey
can be considered to be an interesting source of
commercial pectin as same as apple and orange.
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Table 1: Pectin yields of two varieties of quince produced
by extraction with 0.01 N HCI at varying extraction temperature
precipitation with ethanol

and time, followed b

Temperature | Time Pectin yield of | Pectin yield of
°C) (min.) SK13 KK26
(w/w, %) (w/w, %)
60 1.99 1.15
70 90 2.32 1.34
120 2.25 1.30
60 2.17 1.25
80 90 2.60 1.50
120 2.65 1.47
60 2.48 1.43
90 90 2.86 1.65
120 2.60 1.50

Table 2: Comparison of ash, moisture, esterification degree,

galacturonic acid percentage and gel strength of pectin in two variety quince

Variety Ash Moisture | Esterification Galacturonic Gel Strength
(%w/w) (%w/w) degree % acid (%w/w)
SK13 2.7 8.9 85.27 97.80 165.40
KK26 2.3 3.7 78.22 72.10 140.73
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Table 3: Functional group compositions of pectin samples

The spectral data obtained
(SK13, KK26)

Groups and Class of compound

3414-3555 cm!

0-H stretching band envelope 3100-3600 cm'!

2924-2934 cm!

C-H stretching bands 2800-3000cm!
1747 em-t carboxylic groups 1750-1350 cm, ca. 1750 cm! is assigned to stretching
C=0 mode non-ionized methylated or protonated carboxyl
1617-1635 cm! ant symmetric and symmetric stretching modes of COO- at ca. 1600- 1650
1445 cm-1 appear due to ant symmetric and symmetric stretching modes of COO- at ca.

1400-1450 cm!

1000-1103 cm-!

The pyranose cycle vibrations region, identical spectral parts with five bands
at 1016-1019-1052-1076-1104-1149 cm! characteristic for peptic
substances. 1120- 990 cm-tas the range for the spectral identification of GalA

in peptic polysaccharides [37,38].
831-775 cm! 0-H Aromatic groups
The far-infrared region were also detected and assigned to the C-O-C torsion
491-404 cm-! g . g
deformation.
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Fig. 2: FTIR spectra of pectin extracted from quince KK26
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Fig. 3: SEM scan at 20KV of pectic substances obtained
from SK13, Magnitude: 200 X, original with of picture was 300n
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Fig. 4: EDX Spectrum of pectic substances obtained from quince
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