
Antecedent literature and introduction

The purpose of pear storage is to help the sale, i.e. the
continuous supply of the market (consumers) and the
preservation of the position achieved on the market. Storing
requires special conditions, one of them is the high relative
humidity of the atmosphere in the store (90–95%) first of all
for the varieties with long fruit shape, e.g. Abate Fétel,
Conference, Bosc.

The criterion of right maturity of winter pears is carefully
determined: taste, flavour, smell, fusibility, which depend on
optimal storing conditions, and it takes time to develop those
properties. The recommended interval of temperature in the
store is +0.5 and –0.1°C. Higher temperatures reduce the
possible storing period substantially (Soltész, 1997).

As general truth we must accept that it is much more
difficult to keep a good quality of pears than that of apples in
the store. The cause of it is the higher intensity of respiration
and the decomposition of cellulose substances, consequently
the ripening process is much shorter. Further problems spring
from its susceptibility to technological hazards and the
uncertainty of finding the optimum time of harvest (Monzini
& Gorini, 1986). Following the after-ripening time, the right
phase of maturity should be recognised by organoleptic
testing. The parameters examined are partly judged
according to the appearance (colour, size, form, surface),
flavour, consistency and taste (aroma).

The interaction of those characters is, on the one hand, of
physiological nature and cause the impression e.g. of flavour,
on the other hand, of psychological nature. That’s because

the person of the judge, his/her sex and age may become
decisive. The young people are more sensible in tasting,
whereas the aged ones are more attentive and experienced
(Molnár, 1991).

Depending on professional expertise, the uninstructed
judges may express their preference but their opinion is
otherwise rather unreliable. Another group of the
organoleptic session may dispose of significant experiences.
A third category of judges are specialists in this craft and are
informed in technology of the industry and of the attitudes of
the market. In organising organoleptic panels Meilgaard et
al. (2000) forwarded suggestions, which are taken as
standards (ISO 6564:1985; ISO 6658:1985; ISO 8587:1988).

A standardised panel needs an organisation of the
members with coded marks (a number of four letters) and
their data ought to be registered (name and address etc.). The
expertise and the training are important preconditions of a
successful panel, therefore it needs also a regular schooling
(Guinart & Petit, 1996). For that purpose, the Corvinus
University Faculty of Alimentary Science started courses for
educating professional judges for organoleptic panels.

The results of a panel session are influenced by the
preparation of the samples. A basic condition is that the
samples ought to be representative, that they ought to show a
maximum of being related to a real population of
commodities following all the official requirements and
standards of the commercial practice.

The samples ought to be coded with random numbers of
three letters in order to exclude any possible influence of
names and numbers harboured in the minds. The judges are
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assigned to isolated rooms (cabinets) to exclude any
troublesome moment, noise, smell or light, etc. Temperature
should be 20°C, relative humidity 50–70% (ISO 8587: 1988).

For the mathematical processing of data obtained by the
organoleptic session the profile-analysis is recommended,
and the results are expressed in a profile polygon. The figure
is then checked by the statistical software: ProfiSence (Kókai
et al., 2002).

The purpose of our organoleptic pear panel was the exami-
nation of effects of storing practices on the quality of pear fruits
originated from different growing sites and sent on the market
for immediate fresh consumption. The quality parameters are
transformed to numbers. The ripening and after-ripening was
also examined as specific for the respective varieties.

Material and method

Measurements are performed in 2010 February 11 on the
Debrecen University, Agricultural and Technical Centre. The
samples are presented in Table 1.

Instrumental tests are made in the Laboratory: soluble
solid content (Brix%), acids (%) and flesh firmness (N/cm2).
Fruit size was expressed as a mean mass (g) of 10 pears,
width and height (mm) and their relation as the form index.

The fertilisation was estimated from the number and ratio
of normal and empty seeds, as a parameter of fertility (Nyéki
et al., 1998).

The state of maturity was measured by the starch test
according to the method developed on the Fruit Growing
Department of the Corvinus University. Those data, soluble
solids and flesh firmness together give the Streif-index
according to the formula:

Streif-index: T / ST x S
Where T: flesh firmness, N/cm2

ST: soluble solids (Brix%)
S: the scale of starch content.

Our experiences prove that the Streif-index is
successfully used not only for apples but also to pears

(Göndör, 2000). The value is indicating the optimal state of
consumer’s quality.

In the organoleptic sessions we applied the points
presented in Table 2.

Every item was placed on two dishes. On one dish the
whole fruits are put, on the other, the sliced fruit was also
presented. That way, opinions could be formed related to the
peel and flesh, smell and taste, the presence and absence of
flavour and taste, etc. The number of points to be given was
uniformly 1 to 100, instead of the former applied 1 to 5 scale.
Thus the scale could be extended and made more spectacular.
For negative impressions, there was a row left for describing
suggestions.

For evaluating the varieties, means and variances are
applied. For the expression of the properties together, profile
polygons are drawn. The comparison of samples originating
from different growing sites was possible for two leading
varieties: Packham’s Triumph and Bosc.

The board of the jury comprised 22 persons, 10 of them
were older than 35 years, and 12 were younger, so the
evaluation could be divided according to the two categories.

Results and discussion

The main decisive properties of the winter pear mature
for fresh consumption are its acidity, soluble solids content
and its firmness. The data of four varieties examined show
the most differences in the firmness of the flesh (Figure 1).
Among the two leading varieties (Packham’s Triumph and
Bosc) the latter produced higher values. Subsequently, Abate
Fétel was also characterised by more consistent (firm) flesh.
In acid and soluble solids content, no statistically proved
differences could be found. The ratio of entire and empty
seeds signalised the conditions of fertilisation. In Figure 2, it
is evident that the two leading varieties and the Conference
showed higher ratio volt empty seeds, whereas the French
variety Abbé Fétel had the lowest parameters (of entire
seeds), which is allegedly an insufficiency of the variety.

For the expression of maturity, the Streif-index is used
also for pear not only for apple. Figure 3 shows that the data
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Table 1. Code, variety of pear samples and their origin

Code Variety Origin

435 Packham's Triumph Tesco

397 Packham's Triumph Csenger

719 Packham's Triumph Nagykanizsa

781 Packham's Triumph Spar

456 Packham's Triumph CBA

838 Bosc kobak Csenger

446 Bosc kobak Nagykanizsa

983 Bosc kobak Tesco

630 Bosc kobak Spar

688 Fétel apát Nagykanizsa

931 Conference Nagykanizsa

Table 2. Viewpoints of the organoleptic panel for the jury

appearance faulty......................................faultless 1…..100 points

skin colour too pale or dark.....typical for the pear 1…..100 points

thickness of the peel too thick ....................................... thin 1…..100 points

chewing consistency hard, dry..................................optimal 1…..100 points

flavour
(while chewing) undistinctive.............................typical 1…..100 points

accessory smell strong...............................non existing 1…..100 points

taste, aroma (pear) faint..........................................intense 1…..100 points

accessory taste intense.......................................absent 1…..100 points

taste sweetness feeble ......................................optimal 1…..100 points

taste sourness feeble or exaggerated..............optimal 1…..100 points

sympathy antipathetic ..............very sympathetic 1…..100 points
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of Packham’s triumph samples varied widely, whereas the
Bosc and Abbé Fétel samples were more ripe suitable for
organoleptic tests.

Figure 4 presents the Streif–index data of the samples of
Packham’s Triumph.As visible, the samples of code numbers
435 and 456 seem to be unripe producing low values of the
Streif-index. This is supported by the flesh firmness data of
Figure 5, wehereas the samples of Bosc were more uniform.

The shape index shows the typical forms of the pear
varieties, but it varied also at the growing sites (Figure 6). Fruits
of Packham’s Triuph showed lower, Bosc higher ones
corresponding to the form of the variety.

The distribution ofmass (weight) of fruits is shown inFigure
7.The sample number 456wasmarkedly small but the results of
the organoleptic panel are also included (Figures 8 and 9),
which had relatively low values. The best values of Packham’s
Triumph are found in sample number 719 given by both age
group of the jury, and this sample was grown at Nagykanizsa.
This outstanding growing site and technology excelled. The data
of the figures prove that the persons elder than 35 years judged
the acidity of samples negatively, which should mean that the
samples were less sour than desired (Figure 10).

The properties of the Bosc samples seem to be more
balanced (Figures 11 and 12) according to the age group
above 35 years, at the same time, the age group below 35
years gave lower grades to the sample number 446 (Figure
10). It is clearly recognised that the judgement differed in the
two age groups of the jury related to thickness of the skin and
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Figure 1. Data of inner quality in pear fruits grown at different sites

6,20 6,35

5,00

6,40

2,16 2,30

4,40

1,40
1,88

3,13 3,23
2,37

0,00
1,00
2,00
3,00
4,00
5,00
6,00
7,00

Packham's
Triumph

Bosc kobak Fétel apát Conference

Entire seeds (db) Empty seeds (db) Sreif-index  

Figure 2.The ratio of entire and empty seeds in pear fruits grown at different
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Figure 3. The Streif-index values as means of the samples
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Figure 4. Streif-index values of Packham’s Triumph and Bosc samples

3,14

6,36
5,06 5,32

2,16

7,04

9,00
8,22

6,02

0,00

2,00

4,00

6,00

8,00

10,00

435 397 719 781 456 983 630 838 446

Packham's Triumph  
Bosc kobak

firmness (N/m2)

Figure 5. Flesh firmness data in Packham’s Triumph and Bosc pear samples
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Figure 6. The shape index of Packham’s Triumph and Bosc fruit samples
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they missed the components of the pear taste. Regarding the
judgements of both age groups over the assembly of samples
(Figure 13 and 14), the younger jury was more susceptible in
distinguishing between acidity and sweetness, and sweetness
was decisive in rising sympathy for the respective sample.
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Figure 9. Organoleptic test of Packham’s Triumph samples by judges
younger than 35 year
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Figure 10. Acidity and soluble solids content of pear samples
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Figure 11.Organoleptic tests of Bosc samples judged by the age group older
than 35 years
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Figure 12. Organoleptic tests of Bosc samples judged by the age group
below 35 years

0,00

20,00

40,00

60,00

80,00

100,00
appearance

skin colour

thickness of the peel

chewing consistency

flavour 

accessory smelltaste, aroma

accessory taste

taste sweetness

taste sourness

sympathy

Figure 13. Organoleptic judgement of the mean of pear samples by the age
group above 35 years
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