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ABSTRACT

Indigenous fruit varieties are the wealth and natural resource of every country. Their importance is
reflected, in addition to economic and biological, through the growing consumer interest in
consuming fruits produced without the use of chemicals. Proper and accurate identification and
preservation of valuable assortment has resulted in studies of the physicochemical and pomological
properties of the fruits of ten pear varieties and their comparison with standard varieties. The
usable value of pear fruits is multiple. It is used for liqueurs, vinegar, fruit salads, jams, jam, as
dried fruit. The aim of the study is to determine the pomological and chemical properties of
indigenous pear varieties and their comparison with standard pear varieties grown in northern
Bosnia. The size of the fruit was quite different in the tested varieties and ranged from very small to
extremely large fruits with the content of total acids slightly lower than the standard varieties. The
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1. INTRODUCTION

Pear as a fruit species shows a high degree of
tolerance from the point of view of adaptation to
different agro ecological conditions. It is
widespread in temperate regions of Asia, Africa
and Europe except the far north. It grows in hilly
areas of deciduous forests, up to 1500 m above
sea level.

The richness of the pear gene pool, its
importance and value, can be emphasized by the
fact that in the territory of Bosnia and
Herzegovina today, about 20,000 pear seedlings
per year have been grafted and sold.

This seedlings are spontaneously outspread and
have received the status of autochthonous
varieties. Although till today this question has not
been scientifically addressed and confirmed
whether it really is a genetic material that can be
identified as a variety or a population of
genotypes under a common name or the same
genotypes which were given different local
names [1].

It should be noted that pear production faces a
number of problems related to the occurrence of
pathogens and pests that greatly compromise
pear fertility [2].

Traditional cultivars in Bosnia and Herzegovina
are a valuable source of desirable genetic
characteristics including important pomological,
nutritional and technological characteristics of the
fruit [3].

Fruit quality is an important feature in choosing
starting material in the selection and breeding
process [4].

Fruit characteristics such as pH, soluble solids
content in the fruit juice (SSC) and firmness are
important indicators of quality of the pear fruit [5]
but also decisive factors from the consumer’s
point of view [6].

A large number of indigenous pear varieties are
of local importance. It is evident that the same
varieties in different localities come under
different names (synonyms) or different varieties
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come under the same name (homonyms), so it is
important to determine the fruits on a scientific
basis. Indigenous fruit varieties represent
significant plant genetic resources that will be
particularly significant in the future. The BiH area
has been exposed to different impacts over time.
The first written data on fruit growing came from
the Ottoman Empire [7], but the first official data
came from the Austro-Hungarian Empire [8].
Over time, significant fruit collections have been
created, both native and introduced from the
West and the East. Often the same variety is
called with many different names, in different
local conditions.

During the Ottoman rule, native and Asian
varieties of noble pear were widespread in our
region. The Asia Minor varieties are: Akcha
(Istanbul armudu), Karamanka or Buzdohanlija,
Jeribasma, Bergamot (pear from Bergamo, Asia
Minor), Karamut or to be exact - Kara Armudu
(black pear), Malatija from Malatia, Asia Minor
and some others. There are probably mutants of
these varieties that originated in our
country.According to Bubi¢ [9], the quality of our
domestic pear varieties is much inferior to that of
the noble western European varieties. Of the
large number of domestic pear varieties, only
three can be compared to Western European
species, with the quality of the pulp and the size
of the fruit, with lesser quality. These are first and
foremost Jeribasma, followed by Karamanka and
llinjaca (if this is really a native variety). Bubi¢
also points out: “The native varieties also have
their advantages: much better adaptation to
worse climatic and soil conditions, high
productivity, longevity and, in many, high sugar
content, and therefore good nutritional value.Old
pear varieties, although not of great commercial
value, do make a contribution and importance to
the biodiversity of the rural area [10]. Recent
scientific studies of old apple varieties indicate
that they contain significantly more polyphenols
than commercial varieties [11].

2. MATERIALS AND METHODS

Ten varieties of pear were included in the
research: Ahmetova, Crna izmirka, Debelkora,
Hambarka, Jeribasma, Kali¢anka, Karamut,
Ljeskovaca, TakiSa and Zimnjaca.



Pomological studies were processed on the
basis of European Cooperative Programme for
Plant Genetic Resources (ECP / GR) descriptors
for the Pyrus genus through the following
characteristics: Fruit ripening time (technological
maturity), fruit size, general fruit shape, general
fruit taste, fruity tenderness, natural tree
appearance, petiole indentation.

The fruits were harvested and delivered, as
some varieties matured, at the Food Technology
Laboratory of the Faculty of Technology in Tuzla.
The samples to be analyzed represented the
average fruit composition of a particular variety,
and the result was expressed as the mean of the
three samples.

The method for determining the pH value is
based on measuring the potential difference
between two electrodes immersed in the test
liquid, by directly immersing the value with an
accuracy of 0.03 by immersing the electrode in a
homogenized sample on the instrument [12]. In
this work, the pH meter Mettler-Toledo was used
to determine the pH value.

An indicator color change method was used to
determine the total acidity, which is based on
titration with sodium hydroxide solution in the
presence of phenolphthalein indicator [13].

Total acidity is expressed in mill moles of
monobasic acid per 100 ml of product and as a
percentage of malic acid.

Titratable acidity (TA) was determined by titrating
50 ml of 1:5 diluted pear pulp with 0,17mol L-1
NaOH. Three titration analyses per sample were
performed. Titratable acidity was expresed in
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percentage of malic acid. The soluble solid
content/titrable acidity ratio (SSC/TA ratio) was
used as an indicator of taste quality [14]. Total
acidity is expressed as a percentage.

3. RESULTS AND DISCUSSION

The ripening time of the indigenous pear
varieties tested, up to consumption maturity
(Graph 1), ranged from summer varieties
(Ahmetova, Crnalzmirka and Hambarka) to
winter varieties such as Debelkora, Takisa and
Zimnja¢a. The test did not cover early pear
varieties.

Fruit size of tested pear varieties (Graph 2.) is
different and size of fruit goes from really small
(Takisa) to really big (Zimnjacai Crnalzmirka).

The overall taste of the fruit of the tested
varieties of pears (Graph 3.) showed a slightly
acidic taste (Crnaizmirka, Hambarka, Jeribasma,
and Kalicanka) (4 and 5) to sweet (6 and 7).
Most of the pear varieties tested did not show
bitter taste except Debelkora which had bitter
taste.

The habitus of the tested varieties (Graph 4) was
generally expanded only Jeribasma exhibited the
appearance of branch bending.

The taste of the fruit in general is to a large
extent influenced by the content of the fruit acids
(total acidity) and the sugar content, and soluble
dry matter. For the tested pear varieties, values
of total acidity (Table 1) were obtained from
0.10% (Takisa), 0.18% (Ahmetova), up to 0.27
(Crnaizmirka), and 0.28 (Ljeskovaca).

Table 1. Minimum descriptors specific to Pyrus

Variety Time of fruit Fruit Global Global Astringency Natural Fruit
ripening for  size fruit taste of Taste of the habitof an cavity of
eating shape flesh fruits untrained stalk
(harvest tree
maturity)

Ahmetova 5 5 3,3 6 2 5 4

Crnaizmirka 5 8 1,3 6 1 5 4

Debelkora 9 5 1,5 4 5 3 5

Hambarka 5 3 1,4 7 1 5 3

Jeribasma 7 7 3,3 7 1 7 5

Kali¢anka 4 3 1,3 7 1 4 6

Karamut 8 3 1,6 6 3 5 3

Ljeskovaca 7 6 1,6 6 1 5 6

Takisa 9 2 1,5 4 3 4 5

Zimnjaca 9 8 1,3 5 1 4 7
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Graph 1. Time of fruit ripening for eating
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Graph 2. Fruit size

Astringency Taste of the fruits

& v 2

I -
RS > @ > o > S R
O & ¢ & &Ff & & & F &
& & Q Y} o & @ NS e 6‘0
& & & & e P A4S
s (}(\ Q R N N

Graph 3. AstringencyTaste of the fruits
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Graph 4. Natural habit of an untrained tree

Table 2. The pH values and total acidity

Variety pH value Totalacidity(%)
Ahmetova 4,09 0,18
Crnaizmirka 4,04 0,27
Debelkora 4,90 0,21
Hambarka 4,88 0,24
Jeribasma 4,15 0,14
Kali¢anka 4,60 0,25
Karamut 4,08 0,22
Ljeskovaca 3,57 0,28
Takisa 5,71 0,10
Zimnjaca 412 0,24

Considering the values of total acidity of the
examined varieties of autochthonous pears, it
can be observed that the lowest acidity values
are those of Takisha (0,1), Jeribasma (0,14) and
Ahmetova (0,18), and can be considered as low
acidity, these three varieties have both low value
of dry matter also. TakiSa (13.00), Jeribasma
(10.25) and Ahmetova (11.25) - Can they be
considered low acidity varieties anyway?

Varieties with a medium acidity value Debelkora
(0.21), Hambarka and Zimnja¢a (0.24), and
Karamut (0.22) can be considered as varieties of
medium  acidity level. The varieties of
autochthonous pears that showed the highest
acidity level are Ljeskovaca (0.28), Crna lzmirka
(0.27) and Kalo¢anka (0.25).

The obtained mesocarp pH in the tested pear
varieties ranged from 3.57 (Ljeskovaca) to 5.71
(Takisa). For standard varieties, based on
research [15], pH values were measured from
3.24 for the Williams variety, to 4.44 for the Bella
di Giugno variety, and studies [16] obtained a pH
value from 3.75 for the Santa Marie variety up to
4 , 30 for the variety Bella di Giugno.
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Based on the comparison of the results of the
research, it can be concluded that the pH of the
mesocarp of the fruit of the indigenous varieties
tested shows significantly lower values compared
to the standard cultivars, except for the TakiSa
variety, where the pH value is significantly higher
(5,71). It is important to emphasize that the total
acidity, that is, the content of fruit acids in the
fruit studied, is a more significant indicator of
taste and ripeness than the pH value itself.

Based on the comparison of the total acidity
value of standard pear varieties (Table 3), a
lower value of total acidity in native pear varieties
is evident compared to standard varieties.The
soluble dry matter (° Brix) and refractive index
were directly read on an Abbe refractometer
scale.

The study of soluble dry matter (° Brix) in
autochthonous pear varieties (Table 4) shows
high values, with the highest value is the variety
Hambarka (20.50 ° Brix), then Debelkora (18.50
° Brix), Karamut (17.25° Brix), Kali¢anka (15.50 °
Brix), while the Jeribasma variety (10.25 ° Brix)
had the lowest solubility value. Comparing with
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Table 3. pH value- results of other researchers

Variety Kulina M. Sebek G.
Bella di Giugno 4.44 4,30
Santa Maria 3,53 3,75
Williams 3,24 4,07

Table 4. Total acidity — results of other researchers
Variety Kulina M. Sebek G.
Bella di Giugno 0,17 0,23
Santa Maria 0,35 0,54
Williams 0,20 0,36

Table 5. Soluble dry matter (°Brix)
Variety Soluble dry matter (°Brix)
Ahmetova 11,25
Crnaizmirka 13,50
Debelkora 18,50
Hambarka 20,50
Jeribasma 10,25
Kali¢anka 15,50
Karamut 17,25
Ljeskovaca 11,00
Takisa 13,00
Zimnjaca 10,75
Table 6. Soluble dry matter — results of other researchers

Variety Kulina M. Sebek G.
Bella di Giugno 13,99 17,05
Santa Maria 10,00 16,66
Williams 14,00 16,75

soluble dry matter values of standard pear
varieties (Table 5), it can be observed that the
obtained soluble dry matter values for the
investigated autochthonous pear varieties
showed significantly high soluble dry matter
values (° Brix).

Looking at the measured dry matter values of
the tested pear varieties (Table 5), it can
be concluded that the medium and high
acidity varieties also had high dry matter
values (Brix °), indicating that they were at a
high degree of ripeness during
harvest.

4. CONCLUSIONS

The size of the fruit is quite different in the
varieties tested and ranged from very small to
extremely large fruits. The test did not cover
early varieties but intermediate and extremely
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late pear varieties. The pH of the mesocarp of
the fruit of the indigenous varieties tested shows
lower values compared to the standard varieties
but also significantly higher values in Takisha-
(*** this may not be necessary, as acidity is more
important to emphasize) In the case of
autochthonous varieties, the total acidity is
slightly lower than the standard ones, while
soluble dry matter has significantly higher values
in the tested indigenous pear varieties compared
to the standard ones. Pomological-morphometric
characteristics, if the pear is grown under the
same or similar agro-ecological conditions, can
be related to the genetic characteristics of the
variety.
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