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EDITORIAL

This is the XXII Volume of the Journal of Food Physics, and as You know the
first issue was published in 1988, more than 20 years ago. So we are over 20
years of existence, as well. Many thanks for your kind help, cooperation, support
and understanding.

This issue gives the opportunity for the readers to get interesting information
about some special questions of food physics. The topics of scientific articles
cover the following fields:

- rheological profile of malt wort during processing of substrate for Lager

beer

- calorimetric analysis of egg white products preserved by different
methods

- quantification of peach stone shape variability by means of image
analysis

Anyway, You can find also some other information (e.g. list of scientific papers
and lectures of the editor-in-chief between 1983 and 1992, Food Physics public
utility foundation) and invitation to our next ISFP Conference in Nitra, Slovakia,
2010.

As You probably know or remember the first conference we organized in
Budapest, Hungary, 1994, followed by the second one in Bucharest, Romania,
1996. The place of the third meeting was Poland, Lublin, 1998, and in 2000 we
met in Turkey, Istanbul. Later we decided to organize the conference in Brno,
Czech Republic, 2002, and 2 years later, in 2004 we came back again to
Hungary, but the place was Pecs. The 2006 meeting we had in Serbia, in a
beautiful small town, Senta, and the last one in Plovdiv, Bulgaria, 2008. So we
are really happy to have the possibility to continue the organisation of the ISFP
conferences, and I myself would be more than happy to meet a lot of colleagues
from different countries, taking part in the work of the 9th ISFP conference in
Nitra, 2010. I am sure we will have beautiful and useful days in Nitra, and the
team of Vlasta Vozarova (Dep. Physics, Nitra) will prepare an interesting
program.

Read and enjoy this issue! And do not forget to prepare for our next ISFP
meeting, in Nitra, Agricultural University, Slovakia, 2010. And please, support
the Food Physics Public Utility Foundation! We need help and donations for
existence.

Andras S. SZABO
Editor-in-chief
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ON THE RHEOLOGICAL PROFILE OF MALT WORT
DURING PROCESSING OF SUBSTRATE FOR LAGER BEER

L. Severa, J. Los, S. Nedomova, J. Buchar

Mendel University of Agriculture and Forestry in Brno, Zemédélska 1,
613 00 Brno, Czech Republic, severa@mendelu.cz

ABSTRACT

Dynamic viscosity of wort was observed during lager beer base processing. The
wort samples were separated in 11 different stages of brewing base preparation.
Viscosity was measured by means of rotary viscometer with concentric cylinders
geometry. Viscosity gradually increased from 1.75 to 2.1 mPas. Experimental
data were mathematically modelled, using Gaussian, exponential, linear, and
power law fit. Curve fitting application (MATLAB) was used. The highest
correlation (R*=0.9975) was achieved for Gaussian equation. Obtained
dependencies and descriptions represent a powerful tool for predicting wort
behavior and designing of brewery technological processes.

INTRODUCTION

Brewing has a long tradition of high standards. The longevity of the process and
the fact that the unit stages of brewing have remained essentially unchanged for
hundreds of years is documented in number of historical documents.
Nevertheless the development of brewing technology is still in progress and
improving of beer quality is (apart from other issues) conditioned by studying of
physical properties of beer and individual beer components and raw substances.

One of the critical physical properties is viscosity. Concerning breweries and
processing laboratories, viscosity is monitored in several different stages of beer
production (supplied malt quality tracing, malt and wort quality determination,
filtration monitoring, and final product evaluation). Viscosity also plays an
important role in theory of filtration. Viscosity is taken into account when
designing the filters and setting the working pressures. A high viscosity makes
beer filtration more difficult and may lead to starch hazes in the final beer (Lowe
et al. 2005).

Beer has an almost ideally viscous behaviour and is therefore a Newtonian liquid
(Steffe 1996). This makes it possible to determine the malt, beer, and filtered
wort viscosity using relatively simple measuring principles.
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This work is focused on measuring of viscosity of wort in different phases of 11°
beer base substrate preparation. Wort needs to have various features: first of all,
it must contain sugars that the yeast is capable of fermenting into alcohol. These
sugars are the energy source that the yeast needs to support its growth. The
balance of different types can have a profound effect on the way yeast performs
and how efficiently it converts them into alcohol. Moreover, the type of sugar
influences the balance of flavour compounds that the yeast produces, and
therefore the flavour of the beer (Briggs 2004). Even the hot water treatment is
an important factor

MATERIAL AND METHODS
Wort samples

The lager beer (11°) was brewed and its individual components and substrates
prepared in the laboratory brewery of Department of Agricultural, Food and
Environmental Engineering of Mendel University of Agriculture and Forestry in
Brno. The hop Trsice KH 3.14 and Bohemian Pilsner malt was used. The wort
samples were separated in different stages of brewing base preparation.
Monitored stages are denominated as described in Table 1.

Table 1: Different stages of wort sampling

Sample No. | Time and temperature period of sampling
5 min after mashing 52 °C

end of 52 °C (after 40 min rest)
end of 62 °C (after 30 min rest)
end of 65 °C (after 20 min rest)
end of 70 °C (after 20 min rest)
end of 72 °C (after 20 min rest)
end of 78 °C

beginning of wort boiling

end of 1* wort boiling

0 end of 2" wort boiling

1 end of wort boiling

— = O [|QA| N[N | |W[N|—

The stage 2 (corresponding to sampling procedure) was followed by first
enzymatic changes. The stage 6 corresponds to temperature of saccharification.
Enzymatic activity (especially activity of amylase) proceeds until reaching this
temperature. Conversion of starch to dextrins and monosaccharides depends on
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holding time at given temperature. Different enzymes are active at different
temperatures.

Viscosity measurement

Rheological data were obtained from measurements performed on laboratory
Anton Paar DV-3 P Digital Viscometer, which is designed to measure dynamic
viscosity, shear stress (1), and shear rate (y). The DV-3 P is a rotational
viscometer, based on measuring the torque of a spindle rotating in the sample at
a given speed. Shear stress is expressed in [g.cm™.s?], shear rate in [s™'], and
viscosity in [mPa.s]. The experiments were performed with use of TR9 spindle.
Due to the parallel cylinder geometry, shear stress, except other values, can be
determined. Schematic of measuring geometry is shown in Fig. 1.

Torque M
measuring
sensor

\ Electric motor
I

Solid outer
cylinder

\

== Rotating cylinder

—
_h__,k/

F o o U 0. W 2. W . ST 2.\

Figure 1
Schematic of measuring principle of rotational viscometer with concentric
cylinders geometry

The dynamic viscosity is the viscosity that relates shear stress 7 and shear rate »

in a fluid, i.e. 7 = 5.y. The viscous shear stress 7 is proportional to the shear rate,
the dynamic viscosity # being the proportionality factor. So, thicker materials
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have a higher viscosity value causing relatively higher shear stresses at the same
shear rate.

The viscosity was determined at share rate of 34 s™. Measuring was performed at
temperature 20°C (similarly as in Lu and Li 2006)

Table 2: Dynamic viscosity of wort at 20°C and shear rate 34 s

Sample 1 2 3 4 5 6 7 8 9 10 | 11
No

Viseosity |y 7511 g5[1.92[1.94[1.98[2.02[2.04 2,09 2.1 |2.10| 2.05
[mPas]

There were also other approaches for measuring the wort viscosity, such as
quantification of Ostwald viscosity described in Vis and Lorenz (1998), use of
falling ball viscometer (Lu and Li 2006, Phiarais 2006) or the system of high
throughput autoviscometer - see announcement of Cambridge applied systems
AVS571 high throughput autoviscometer in Tribology and Lubrication
Technology (2003) 11:61 (no author name available).

Wort viscosity was modelled using simple mathematical models. Curve fitting
application (MATLAB) was used. Following fits were used: exponential, power
law, linear, and Gaussian.

RESULTS AND DISCUSSION

Problem of viscosity of beer is discussed in details e.g. in (Hlavac¢ 2007, Friso
and Bolcato 2004, Stewart et al. 1998). Wort viscosity is discussed e.g. in Briggs
(2004), who reports wort viscosity values for different brewering technologies in
his review tables. Kosaf and Prochazka (2000) mention that wort viscosity
usually ranges from 1.5 to 2.3 mPas. Nielsen and Munck (2003) compared
different physical properties of several types of malt and wort and reported
viscosity of wort in the range of 1.48 — 2.16 mPas. Higher values are usually
connected with increased wort color, changed malt characteristics and other
negative impacts on beer nature and malting process economy (Kosai and
Prochazka 2000). Problematic of high wort viscosity is analysed in Li et al.
(2004) or Li, Y., Lu, J. and Gu, G.X (2005).

Another work (Verma et al 2008) correlates wort viscosity (and other indicators)
with the properties of hot water extract (HWE). Even the hot water treatment is
an important factor influencing wort viscosity (Kottapalli and Wolf-Hall 2008).
Wort viscosity, where triticale malts were studied, is also discussed in
(Blanchflower and Briggs 2006 ).
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Important factor influencing the substrate viscosity during mashing is o-
amylasa. The shorter chains are produced with simultaneously rapidly
decreasing molecular weight and consequently decreasing viscosity. The wort
viscosity is also largely influenced by S-glucan molecules (Jin et al. 2004).
Many wort components contribute to its viscosity, including dextrins, pentosans,
and sugars. The increase of viscosity with increasing f-glucan content is not
linear but is more nearly a logarithmic relationship and the viscosity
contributions of the wort components are not simply additive (Briggs 2004). The
[-glucan molecules give very viscous solutions. If they are not broken down in
malting or mashing, they are extracted into wort and causing numerous problems
to brewer. One of the problems is slowing down the rate at which the wort can
be separated from the spent grains and, because it will survive fermentation
intact, it will get into beer and greatly reduce rates of beer filtration. As beer is
filtered around 0°C and viscosity increases as temperature is lowered, this is a
particular problem. On the other hand, Vis and Lorenz (1998) state that wort
viscosity is not a good indicator of Sglucan content. They conclude from the
fact that a low f-glucan barley may produce a wort which is not significantly
different in viscosity from a high f-glucan barley when mashed under the same
conditions. Also both high and low f-glucan barleys produced worts which
were significantly different in viscosity when different temperature regimens
were used in the mash, and that high f-glucan and low f-glucan malts produced
similar worts with different mashing regimens. Influence of enzyme additions
and effects is thoroughly discussed in Glatthar et al. (2004) and Phiarais et al
(2006).

The problematic of wort separation is rather complicated and is based on an
equation developed by Darcy:

pressure x bed permeability x filtration area

rate of liquid flow=
/g s bed depth x wort viscosity

Basically, it means that the wort will be recovered more quickly if the vessel
used to carry out separation has a large surface area and is shallow (i.e., the
distance through the bed is short). Low viscosities (i.e., low f-glucan levels) will
help, as will the application of pressure. Thus studying of worth viscosity is a
problem of relevant importance.

Table 1 contains the measured values of dynamic viscosity [mPas] of wort in
different stages of substrate processing (as described in Materials and methods).
The viscosity value also reflects the level of gum degradation (Li, Y., Lu, J., Gu,
G.X., Shi, Z. and Mao, Z. 2005). The viscosity of 12 % wort should range from
1.7 to 2.2 mPas and B-glucan content should not exceed 200 mg.1" (Kosat and
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Prochéazka 2000), the viscosity of 8 % wort should be around 1.6 mPas (Briggs
2004). The values obtained in presented research are also in general accordance
with data reported by Nielsen and Munck (2003). Wort viscosity is also partially
affected by following effect. Mashing and wort boiling are connected with
transfer of big amount of substances from raw materials and numerous
interactions with water ions.

Viscosity of wort (as well as other beer raw products and beer itself) is also
decreasing with increasing temperature and decreasing concentration (Severa
and Los, 2008). As the temperature is increased, the wort viscosity falls to
comparatively low levels and the small particles aggregate and increase in size.
Both changes favor faster wort separation. Also malting temperature influences
wort viscosity (Igyor et al. 1998).

As it is stated in Blanchflower and Briggs (2006), the viscosities of triticale
worts are higher than those of worts from barley malts. In addition, worts from
well modified malts are generally turbid. Proteinaceous material (partly
degraded prolamins) is the primary cause of this turbidity. Although the degree
of malt modification does not influence the rate of wort separation, it has little
effect on wort viscosity. High viscosity is caused by pentosans dissolved from
the malt during mashing.

Growth of viscosity and produce of ropy wort can be also affected by a gram-
positive coccus with the properties typical of pediococci (Hopton and Hall
2008). As the authors state, higher viscosities are attained when the buffering
capacity of the medium is increased either by raising the concentrations of the
alcoholic extracts or by adding sodium acetate. The material responsible for the
viscosity is produced in small amounts only and appeares to be a
mucopolysaccharide.

Experimentally determined changes in wort viscosity were modelled by use of
several mathematical models. MATLAB software and its Curve fitting toolbox
were employed. The highest correlation (R* = 0.9975) between experiment and
model was achieved in case of Gaussian function (denoted as Model 1).
Exponential model (Model 2) resulted in satisfactory agreement with correlation
coefficient of R’=0,9668. Less satisfactory results were obtained when using
power law model (Model 4) with correlation of R* = 0.9457 and linear fit
(Model 3) with correlation of R* = 0.8352. Experimental and modelled curves
for all computed models are shown in Fig. 2, 3, and 4.

Following function was used for Gaussian fit (R*=0.9975) — see Fig 2:
f(x) = al *exp(-((x-b1)/c1)"2) + a2*exp(-((x-b2)/c2)"2) + a3*exp(-((x-b3)/c3)"2)

Coefficients (+ calculation of 95% confidence limit):
al =2.15 (-41.77, 46.07)
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bl =9.655 (-75.89, 95.2)

¢l =7.791 (-178.1, 193.7)

a2 = 1.136 (-24.44, 26.71)

b2 = 0.4854 (-36.16, 37.13)
2 =4.983 (-57.48, 67.45)

a3 = -0.08876 (-42.24, 42.06)
b3 =8.58 (-104.1, 121.2)

3 =3.221 (-310, 316.5)

2.1

205

2 experiment

1.95 rodel 1

1.9

1.85

Dynamic viscosity (mPas)

1.8

1.75

1 2 3 4 5 ] 7 g 9 10 11
Phase of wort preparation

Figure 2
Experimental and modeled data for Gaussian fit

Following function was used for exponential fit (R*=0.9668) — see Fig.3:
f(x) = a*exp(b*x) + c*exp(d*x)

Coefficients (+ calculation of 95% confidence limit):
a=9854 (-1.701e+012, 1.701e+012)
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b =-0.05289 (-1638, 1637)
c=-9852 (-1.701e+012, 1.701e+012)
=-0.05291 (-1638, 1638)

o
2L i -
205}
2 < experiment g

rodel 2

1.95

15

1.85

Dynamic viscosity (mPas)

1.8

1.75

1 p. 3 4 b B 7 & 9 m
Phase of wort preparation

Figure 3
Experimental and modeled data for exponential fit

In the case of linear fit, following function was employed (R*=0.8352) — see
Fig.4:
f(x) =pl*x +p2
Coefficients (+ calculation of 95% confidence limit):
pl =0.03118 (0.02074, 0.04163)
p2=1.799 (1.728, 1.87)
For power law fit (R*=0.9457) — see Fig 4, further mentioned function was used:
f(x) = a*x"b+c
Coefficients (+ calculation of 95% confidence limit):
a=-2.591 (-21.36, 16.18)
b =-0.06193 (-0.5476, 0.4238)
c=4.336(-14.47,23.14)
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216+ .
21F
206
2 2 experiment &
model 3
1.95 model 4 =

1.9

Dynamic viscosity (mPas)

1.85

1.6

175 ¢

1 2 3 4 4 B F g 9 10 11

Phase of wort preparation

Figure 4.
Experimental and modeled data for linear and power law fit

Modeling of brewery processes is a useful and effective way of detailed insight
into specific technological procedures. Such modeling, concerning beer or malt,
have been performed e.g. by Dilay et al. (2006), Li et al. (2004) or Phiarais et al.
(2006).

CONCLUSIONS

Viscosity of filtered wort, which is acting as a Newtonian fluid, has been
monitored during different phases of 11° lager bear base substrate preparation.
Viscosity was measured under room temperature and shear rate 34 s”. Rotary
viscometer with parallel cylinders geometry has been used to measure the values
of dynamic viscosity. Viscosity values have changed in the range of 1.75 — 2.05
mPas. Measured values are in general accordance with values reported by Kosat
and Prochéazka (2000), Nielsen and Munck (2003), Briggs (2004), and Lu and Li
(2006). Changes in viscosity can be explained as an effect of several factors such
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as enzymes activity, transfer of big amount of substances from raw materials to
wort, and numerous interactions with water ions. There is a general rule that
more viscous wort results from the inclusion of a rest (Vis and Lorenz 1998,
Wijngaard and Arendt 2006) and more solubilization increase the wort viscosity
and retard wort filtration (Lu and Li 2006). The viscosity of wort is also
influenced by the macromolecules present. Due to difficulties with beer
filtration, low viscosity is a desirable attribute of wort and thus its quantification
is important.

Material viscosity during substrate preparation was modeled using several
mathematical models. Following fits were used: Gaussian, exponential, linear,
and power law with satisfactory correlation coefficients (R* = 0.9975, 0.9668,
0.8352, and 0.9457 respectively) between experimental and model data. Curve
fitting application (MATLAB) was wused. Obtained dependencies and
descriptions can serve as a powerful tool for predicting wort behavior and
designing of brewery technological processes.
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CALORIMETRIC ANALYSIS OF EGG WHITE PRODUCTS
PRESERVED BY DIFFERENT METHODS

Csaba Németh, Laszl6 Friedrich, Kinga Horvath, Klara Pasztor-Huszar, Csaba
Balla
Corvinus University of Budapest, Faculty of Food Science,
Department of Refrigeration and Livestock Products Technology
43-45. Ménesi ut. Budapest, H-1118, Hungary
csaba.nemeth@uni-corvinus.hu

OSSZEFOGLALAS

A tojasfehérje mikrobioldgiailag erdsen szennyezett lehet, ugyanakkor fehérjéi
hore  érzékenyek. Ezért hokezelési homérsékletének és  idejének
megvalasztasanal egy optimumkeresésre van sziikség, melyben a minél nagyobb
aranyu mikrobapusztulds mellett a fehérjék nativ allapotanak megtartasa a cél.
Munkank soran differencialis pasztazo kalorimetria (differential scanning
calorimetry = DSC) modszerrel azt vizsgaltuk, hogy a kiilonb6z6é tojasfehérje
hokezelési eljarasok hogyan valtoztatjdk meg a mintdk kalorimetrikus
tulajdonsagait.

Méréseink soran a nativ, a pasztérozott és az 53 °C-on 24 orén at hontartott
tojasfehérje-1¢ termékek denaturacios homérsékleteiben nem tapasztaltunk
szignifikans eltérés. Ugyanakkor a rehidratalt tojasfehérjepor fehérjéinek
szerkezete jelentdsen eltérd volt (az ovoalbumint tartalmazo cstics 3-4 °C
eltolodasat tapasztaltuk).

ABSTRACT

Egg white might be highly microbiologically contaminated but its proteins are
sensitive to heat. Therefore in choosing the temperature and duration of heat
treatment an optimum searching is required with the purpose of maintaining
native condition of proteins with the highest possible rate of microbial
destruction.

In our work we tested the way the various egg white heat treatment methods
affect the calorimetric properties of the samples by using differential scanning
calorimetry (DSC).

Our tests have shown no significant differences in the denaturation temperature
of the native, the pasteurized and the maintained at 53°C for 24 hours liquid egg
white. However, the protein structure of the reconstituted egg powder was
markedly different (3-4°C shift in ovoalbumin-containing peak was observed).
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INTRODUCTION

Pasteurization of liquid egg white by maintaining at 60-65°C for 5 to 10 minutes
is widely used in the food industry. However, numerous research are and were
going on due to the risk of salmonellosis to develop safer technologies for
preservation of liquid egg demonstrated by the patents registered in this field in
the past decade (Davidson, 2004; Hamid-Samimi, 2000).

A method to reduce the microbiological risk can be the long term (for 24 hours)
maintenance of the liquid egg white at lower temperatures (50-55 °C) tested by
us previously (Németh et al., 2008). Furthermore, spray-drying of liquid egg
white is also possible resulting in very stable form of egg white
(Stadelman&Cotterill, 1995). However, in addition to the microbiological
considerations the purpose with preservation of egg white is to maintain the
favourable properties of the native egg i.e. the less possible damage of the heat-
sensitive parts of the egg.

From egg components proteins are the most sensitive to heat; proteins are found
in high percentage in the egg white (Hammershdj et al., 2007; Rossi&Schiraldi,
1992; Gossett et al., 1984). Egg white is a protein system comprising ovomucin
fibres incorporated into an aqueous solution containing numerous globular
proteins. The most important representatives of these proteins — due to their ratio
— include ovalbumin, conalbumin (ovotransferrin), ovomucoid, ovomucin,
lysozyme and globulins (Chang et al., 1977).

DSC method has already been used several times to study thermal denaturation
of egg white and its fractions (Ferreira et al., 1997; Donovan et al, 1976;
Donovan et al., 1975). Particularly, it helps measuring the enthalpy of
denaturation (AH,) in case of egg white and some of its components, and thereby
it is able to provide quantitative information. Furthermore, denaturation
temperature of various proteins can also be measured with this method
(Andrassy et al., 2006; Zhang et al., 2004; Mohacsi-Farkas et al, 1999).

In this study we tested the differences in the denaturation temperature of the
native, pasteurized liquid egg white maintained at 53°C for 24 hours by using
DSC apparatus.

MATERIALS AND METHODS
Materials
Raw liquid egg white pulled down under industrial conditions and homogenized

in piston-gap homogenizer at 100 bar was used in our tests as native control
sample. We tested liquid egg whites pasteurized in industrial conditions (at
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60°C, 10 minutes) or maintained at 53°C for 24 hours. Furthermore,
reconstituted form of spray-dried egg white powder (120 °C) was tested.

Differential Scanning Calorimeter (DSC)

Tests were performed with MicroDSC III device. Liquid egg samples were
heated up from 20°C to 95°C always with increments of 1.5°C/minute.

The measured mass of liquid egg samples was 500mg +0.1mg and water was
used as reference solution. In some cases a second test cycle was also performed
but no reversible phenomenon was observed.

Evaluation was performed by Seftsoft2000 program, a component of the device.
The baseline denaturation temperature (the temperature at which the
denaturation of fraction is started), maximum denaturation temperature (T.x),
final denaturation temperature (the temperature above which the fraction is not
denaturated) and enthalpy of egg whites preserved by different methods were
tested.

RESULTS AND DISCUSSION

Endothermic phenomena observed in the liquid egg white typically correspond
with protein denaturation. However, from the 4 main components of egg white
(conalbumin, lysozyme, ovalbumin, globulins) association of peaks of lysozyme
and conalbumin could be observed as a result of homogenization (final
calorimetric peak for egg white). Onset of denaturation was observed at 60°C
while the peak denaturation temperature was around 63 °C (Fig. 1.)

Our results have shown only slight changes in the first calorimetric peak of the
egg white samples preserved by different methods. We did not find significant
difference even after spray-drying (T,.x decreased from 63.02°C to 62.35°C).
However, while the enthalpy of pasteurized samples and samples maintained at
stable temperature was unchanged, that of the egg white powder reduced from
0.3511 J/g t0 0.0578 J/g.

The second peak (onset of denaturation at 70 °C) is typical to denaturation of
ovalbumin and globulins. Ratio of ovalbumin in liquid egg white is significantly
higher (54% of total protein) compared to that of globulins (8% of total protein);
therefore, the second calorimetric peak parameters are determined by the
calorimetric properties of ovalbumin. Peak denaturation temperature of these
proteins was around 77°C (Fig. 2).
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Figure 1
Evaluation of native liquid egg white (1. peak) by its thermogram

Table 1
Analysis of the first denaturation peak of the egg white products
Baseline Max. Final
Tvpe of treatment denaturation | denaturation | denaturation | Enthalpy
yp temperature | temperature temperature [J/g]
[°C] [°C] [°C]
Native sample 60.09 63.02 66.95 0.3511
Pasteurization
(60°C,10minutes) 60.38 63.20 66.39 0.3409
Maintenance at
stable temperature 59.75 63.28 66.75 0.3447
(53°C, 24 hours)
Spray-drying
(120°C) 60.83 62.35 64.62 0.0578
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Enthalpyv/Jkg: 0,9572 (endoderm effect)
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Figure 2
Evaluation of native liquid egg white (2. peak) by its thermogram

Our tests have also shown slight differences in the denaturation temperatures
measured in the second calorimetric peak for native (T..—=76.94), pasteurized
(Tmax=77.10) egg whites and egg whites maintained at stable temperature
(Thax=77.07). However, approximately 3-4°C shift was observed following
spray-drying (T,.x=80.81). Regarding change in enthalpy a change was
observed also only with the powdered sample; its was changed from 0.9572 J/g
t0 0.9194 J/g.

Systematic analysis of fresh egg white has shown very good precision regarding
denaturation temperature (+0.5%) and enthalpy (approx. 3%). Due to the
accuracy of the applied device and large number of samples, number of errors in
enthalpy values can be estimated to approx. 3% since we analyzed large, distinct
peaks.

It can be concluded from our studies that both the careful pasteurization and the
long term maintenance at stable temperate lower than that of pasteurization
preserve the calorimetric properties of native egg white unlike that of the egg
powder.

In summary, the calorimetric test method is useful for differentiation of samples
preserved by careful heat treatment of liquid egg white or spray-dried and
reconstituted.
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Table 2
Analysis of the second denaturation peak of the egg white products
Baseline Max. Final
Tvpe of treatment denaturation | denaturation | denaturation | Enthalpy
yp temperature | temperature | temperature [J/g]
[°C] [°C] [°C]
Native sample 71.25 76.94 81.64 0.9572
Pasteurization
(60°C,10minutes) 71.42 77.10 82.09 0.9551
Maintenance at
stable
temperature 71.14 77.07 81.67 0.9608
(53°C, 24 hours)
Spray-drying
(120°C) 70.01 80.81 87.70 0.9194
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QUANTIFICATION OF PEACH STONE SHAPE VARIABILITY BY
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Mendel University of Agriculture and Forestry in Brno, Zemédélska 1, 613 00
Brno, Czech Republic, severa@mendelu.cz

ABSTRACT

Quantification and evaluation of peach (Red Heaven) stone shape variability was
performed. Peach stones' shapes were described by several methods: measuring
of main axes dimensions with consequent calculation of variation coefficients
and expression of shape index; surface description by means of 3D scanning;
and shape variation evaluation based on elliptic Fourier descriptors. The last
approach enabled definition of influence of height to width ratio, position of the
center of gravity, curvature, and degree of roundness. The scores of the resulting
components were used in subsequent analysis as stone shape characteristic. The
variation in shape accounted for by each component was visualized using
inverse Fourier transformation. The first four principal components provide a
good summary of the data, accounting for almost 100 % of the total variance.
Dominant importance and relevance of length to width ratio (with contribution
of 44.24 % to the total variance) as a determining parameter of stone shape was
quantitatively confirmed.

INTRODUCTION

The stone represents the hard endocarp and the enclosed seed of a drupe (such as
peach). Following characteristics are usually considered when evaluating peach
stones: size compared to fruit, shape, intensity of brown color, relief of surface,
tendency of splitting, adherence to flesh, and degree of adherence to flesh. Stone
size and stone shape can also be used as descriptive and cultivation characteristic
of seedlings (Jakubowski and Lewandowska, 2004).

Peach shape appears stable and round whatever the level of domestication of the
varieties, whereas stone shape is oval and more varying from one variety to
another (Quilot ef al., 2004).

Peach stone shape is not only important for fruit characterization but also eg. for
designing the fruit stone removers and other equipment.
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The aim of this paper is to compare different methods of peach stone shape
description. Such characterization can be further used eg. for calculation of stone
strength properties.

MATERIAL AND METHODS

Peach stones

For the purpose of experiment, a sample of 240 peach stones was collected. The
peaches of Red Heaven variety (harvested in July 2008) have been used.
Harvesting dates corresponded to different stages of peach maturation and have
been selected as follows: 10.7.2008, 14.7.2008, 21.7.2008, and 28.7.2008. The
peaches were obtained from the orchards of the Department of Postharwest
technologies, Lednice, Mendel University of Agriculture and Forestry in Brno.
Sixty peach stones have been processed each date. The stones have been
excluded from the flesh and carefully cleaned by the scalpel. The stones had to
be cleared of any residuals in order to get true and sharp contours and profiles.
Such contours were necessary for further precise image analysis.

Stone geometry calculated from height (H) and width (W)

The height H of stone longitudinal axis and maximum width W were measured
by digital micrometer SOMET (Germany). With regard to measurement
accuracy and relevance, two decimal numbers were considered.

Stone geometry calculated from 3D scan

Precise description of the peach stone surface can be achieved by 3D scanning.
Fig. 1a — front view, 1b — side view, and 1c¢ — top view shows such digitalization.
Optical digitizing system ATOS I from GOM mbH has been used. The system
enables digitizing of any real object with known accuracy.

b) <)

a) M-
Figure 1
3D scan; a — front view, b — side view, ¢ — top view
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Measuring process is based on the principle of optical triangulation,
photogrammetry and fringe projection. Projected fringe patterns are observed
with two CCD cameras. 3D coordinates for individual points are calculated by
the software. Automatic assemble of individual shots is accomplished through
the reference points which are placed on the object. 3D coordinates of individual
points are being captured during scanning process.

Evaluation of variation of stone shape based on image analyses using elliptic
Fourier analyses. The stones have been photographed using a digital camera
Olympus SP-560UZ (Olympus, Japan) and digital images with resolution of 180
dpi were acquired The raw images were converted to full color (24-bit) bitmap
format. Example of captured photos is shown in Fig. 2.

Figure 2
Raw digital photos; a — front view, b — side view, ¢ — top view

This procedure was followed by converting the images to grey scale. The grey
scale images were converted to binary images in which the objects and
background are represented as 1 (white) and 0 (black), respectively. The image
analysis software Shape (Iwata and Ukai, 2002) was used to perform all
following steps. The closed contours of the stones were obtained through binary
images with appropriate tresholds, and were described by a chain—code
(Freeman, 1974). Namely, each contour was represented as a sequence of x and
y coordinates of ordered points that were measured counter—clockwise from an
arbitrary starting point. Assuming that the contour between the (i -1)-th and i—th
chaincoded points is linearly interpolated, and that the length of the contour from
the starting point to the p—th point and the perimeter of the contour are denoted
by the #, and 7, respectively, then the elliptic Fourier expansions of the
coordinates on the contour are
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The same method was used for petal shape variation analysis (Yoshioka et al.,
2004) or chicken egg shape analysis (Havlicek et al., 2008). The coefficients of
elliptic Fourier descriptors that were normalized to avoid variations related to the
size, rotation, and starting point of the contour traces, were then calculated from
the chain—code through the procedure based on the ellipse of the first harmonic
(Kuhl and Giardina, 1982). By this procedure, the peach stone shape was
approximated by the first 20 harmonics, which correspond to the 77 coefficients
of normalized elliptic Fourier descriptors.

Figure 3
Selected stone’s contour visualilization

To summarize the information contained in the coefficients of the Fourier
descriptors, the principal components analysis based on a variance—covariance
matrix of the coefficients was performed. The scores of the components were
used in subsequent analysis as stone shape characteristic. The variation in shape
accounted for by each component was visualized using inverse Fourier
transformation (Rohlf and Archie, 1984; Furuta et al., 1995). Example of such
visualization is given in Fig. 3.
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RESULTS AND DISCUSSION

Table 1 lists the basic statistics of performed measurements and calculations.
Stone height, width and depth values represent the average of 50 individual
measurements. Vy values represent the variation coefficient (normalized measure
of dispersion of a probability distribution. It is defined as the ratio of the
standard deviation to the mean value). One of the simplest instruments usable for
description of stone shape is shape index (width/height ratio). Shape index (SI)
is mainly used for description of egg shape (Sarica and Erensayin, 2004).
Obviously it does not include the depth of the stone, but considering height and
width as the main dimension, it has certain basic informative value.

Table 1: Measurements, variation coefficients and shape index of the peach
stones

Harvesting | Height Width Depth Shape

date (mm) Vx (mm) Vx (mm) V| index
10.7.2008 | 40.1 0.08 [26.5 |0.05 |18.17 | 0.11 |0.67 |0.11
14.7.2008 | 39.2 0.06 | 266 |0.04 |17.55 [0.07 |0.68 |0.09
21.7.2008 | 39.9 0.07 264 |0.05 |18.05 |0.09 |0.66 |0.10
28.7.2008 | 40.0 0.05 [26.6 |0.03 |17.64 | 0.06 | 0.66 |0.09

Vx

As it is evident from the listed values, none of the values has changed during
monitored maturation period. It means, that stone formation was finished before
this growth stage and can be further considered as constant. Generally, the least
variable stone parameter was stone width with coefficient of variation ranging
from 0.03 to 0.05. Highest variability was found for stone depth with v, ranging
from 0.06 to 0.11. Although there were no significant changes in size and shape,
changes in strength characteristics can be expected due to varying amount of
lignin (Nakano and Nakamura, 2002).

As it has been stated above, the most precise description of the stone surface can
be achieved by means of 3D scanning. However, such procedure is rather
expensive and technically demanding. Nevertheless, it offers accurate definition
of surface spaces usable for further calculation of strength characteristics etc.
Comparative analyses of stones’ shape variability was performed by image
analysis, employing principal components analysis of elliptic Fourier
descriptors. The mean stone shape was drawn using the mean values of the
standardized Fourier coefficients. The first four principal components provide a
good summary of the data, accounting for 100 % of the total variance (Table 2).
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Table 2: Contributions of principal components

Component Pro?(yoor)tlon Curr(l;l);ttlve Indicator
1 44.24 44.24 height to width ratio
) 2582 70.06 posit.ion of the center of
gravity
3 16.74 86.80 curvature
4 13.20 100.00 degree of roundness

The contributions of the second, third and fourth principal components to the
total variance were 25.82 % (position of the center of gravity), 16.74 %
(curvature), and 13.20 % (degree of roundness), respectively (Table 2).

CONCLUSIONS

It was found that neither height, width nor depth of the peach stone has
significantly changed during final periods of maturation. Calculated variation
coefficients proven almost no influence of harvesting date on aforementioned
variables.

Another effort was focused on quantification of stone shape variability by means
of elliptic Fourier descriptors. Reconstructed shapes indicated that the first
principal component (which represents height to width ratio) is very good
measure of the total shape variation. It represents 44.24 % of the total shape
variation. There are two major advantages of using elliptic Fourier descriptors
and principal component analysis. Firstly, this approach can accurately detect
small shape variations. Detection of rather small variations are difficult for
humans, but the analyses based on the component scores can clearly detect
significant variations among individual stones. Secondly, the analyses can
evaluate the shapes of objects independently of size. This independence is a
great advantage because human visual judgment of shape is often deceived and
misled by size factors. Above mentioned method represents relatively simple but
powerful interpretation tool which suits perfectly for evaluating of biological
shapes.
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LIST OF SCIENTIFIC PAPERS AND LECTURES, 1983-1992

In the previous decades I had a considerable amount of scientific papers, books
and lectures in hungarian, english, german and russian, and I do hope that it is
worth publishing the list of the publications and lectures by decades. I got my
MSc diploma at the Veszprem University as a chemical engineer in 1971 (thesis
work: Investigation of mechanism of accelerators by phosphate treatment using
32-P radioisotope) and the first paper was published in 1973. Later I got my PhD
degree in chemistry (1982) and DSc degree in agricultural science (1992).

The main direction of my scientific activity was always focused on food physics,
a subscience between food science and applied physics. This interdisciplinary
science covers practically the following fields: investigation of foodstuffs with
physical methods and measurement of physical properties of foodstuffs. As You
know we publish the Journal of Food Physics since 1988, and after
establishment of ISFP (International Society of Food Physicists) we organize
conferences in every second year. The first we had in Budapest, Hungary, 1994,
the second one in Romania, Bucharest, 1996, the third one in Poland, Lublin,
1998. The place of the conference was Istanbul, Turkey in 2000, Brno, Czech
Republic in 2002, Pech, Hungary in 2004 and Senta, Serbia in 2006. The last
one (the 8th ISFP congress) we organized in Bulgaria, Plovdiv, 2008.

Although in considerable part of my publications I am the only author, but
during my scientific activity I had a lot of coworkers, and there are more than
200 coauthors in the publications. At the end You can find a list in alphybetical
order, showing the names of my coauthors. Let me mention in the first decade
the names of Ede Bende and Janos Bogancs, in the later decades mainly Jozsef
Simon and Zsuzsa Mednyanszky and in tle last years dominantly Pal Tolnay. I
am grateful for their activity and help.

The topic of the publications and lectures covers not only food physics —
although this is the fundament — but some other similar or not so similar
scientific fields, as well. These are the following: food chemistry, food analysis,
food control, food technology, R+D in the food sector, agrochemistry, plant
physiology, crop production, animal physiology and feeding, soil science,
human nutrition, environmental science, ecology, environmental protection,
toxicology, waste management, quality control, quality assessment, quality
assurance, isotope technique, nuclear technique, radiation technique,
radiobilogy, biophysics, sport science, training methodology, education politics.
Till 1979 I used the name Andras Szabo (A. Szabo), but later I began to use
Andras S. Szabo (A.S. Szabo).

Many thanks for the the FOOD PHYSICS PUBLIC UTILITY FOUNDATION
(founder Peter Laszlo) for the possibility to publish the list of my scientific
publications and lectures. The first decade (1973-1982) was published in the
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2007 issue of Journal of Food Physics. This issue is the second one, registering
the period 1983-1992. The next one will cover the period 1993-2002. Because I
am an optimistic man, I do hope that later we can publish also the publications
for the later periods or decades. This means of course optimismus not only
concerning my personal scientific acticity, but also the later successful activity
of the FOOD PHYSICS PUBLIC UTILITY FOUNDATION, trying to fulfil the
following aim: to publish the physical knowledge of food science and the results
of research and development for the specialists of food production and R+D.

A.S. Szabo

Journal of Food Physics 2009



37

TARSSZERZOK (COWORKERS)
1983-1992

Ambrus Laszlo 1987

Babella Gyorgy 1985

Bajan Cecilya 1984

Bajku T. 1984

Baneth Péter 1985

Bartfai Ede 1985

Bessar Badia A.A. 1989, 1990, 1991, 1992
Bogdan Jozsefné 1987

Bodnar Janos 1985, 1986

Borbély-Kiss Ildiko 1990

Buchter-Larsen A. 1986

Damsgaard Else 1986, 1989

Dmitriev R.I. 1984

Duska Emil 1985

Ekler Zsigmond 1983, 1985, 1986, 1987, 1988, 1989
Ember Gabor 1983, 1985

Erdélyi Mihaly 1992

Farkas Jozsefné 1986

Fazekas Endre 1983, 1984, 1987

Fedorko A. 1984

Fekete Endre 1985, 1986, 1987, 1988, 1989, 1991
Frenkl Robert 1991

Gateva S.K. 1984

Griin H. 1984

Gyori Daniel 1987

Hajdua Félix 1987, 1988, 1989, 1990, 1991, 1992
Hansen E. Sigurd 1985, 1986

Hanzlik Janos 1983, 1985

Harkayné Vinkler Margit 1991

Hegediis Miklos 1985

Heydorn Kaj 1986, 1989

Jancsé Janos 1985

Jenei Kirdly Gyorgyné 1983

Karibdzsanov Rimtaj 1986, 1987, 1988
Kerényi Zoltan 1983

Kispéter Jozsef 1990

Kiss Béla 1984, 1985, 1986, 1987, 1990
Knudsen J. 1986
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Koltay Ede 1990

Korany Kornél 1990, 1991, 1992

Kozlowska Ja. 1984

Larsen H. Erik 1986

Leitner Jozsef 1983, 1985

Liszonyiné Gacsalyi Marta 1984, 1985, 1986

Lovas Andor 1985

Marton Attila Ferenc 1983, 1984, 1985
Maszlobojev Jurij Vasziljevics 1983, 1984, 1985
Mednyanszky Zsuzsa 1987, 1988, 1989, 1990, 1991, 1992
Miteva D.I. 1984

Nagy Jozsef 1987, 1989, 1990, 1991, 1992
Nemcsok Janos 1984, 1985, 1986, 1987, 1988, 1989
Novotnik Maria 1985, 1986

Pal Istvan 1983, 1986

Petrekanits Maté 1983, 1984

Popova Galina V. 1984

Rauta Kornel 1984

Regiusné Mécsényi Agnes 1987

Riedel B. 1984

Roszlavceva Sz.A. 1984

Saly Anton 1984

Sashin Igor Leonidovich 1988

Simon Jozsef 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992
Strahl Antal 1983

Szabd Maria Katalin 1986

Szentmihalyi Sandor 1987

Szérad Laszlo 1983, 1984, 1985

Szpaszov Angel 1984

Tejeda Miguel Augusto Jaramillo 1985, 1986, 1987, 1988, 1989
Tolnay Pal 1992

Toth Arpad 1991

Torok Gabor 1986

Tary Géza 1988

Wiinsche I1diké 1983

Zalan Péter 1983, 1984

Zimonyi Béla 1985

Zsinka Agnes 1991
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SZAKMAI PUBLIKACIOK ES TUDOMANYOS ELOADASOK LISTAJA
1983-1992

PUBLIKACIOS LISTA
1983

ALLATTENYESZTES ES TAKARMANYOZAS
1. Szabé S.A.: Allati testszovetek radioaktiv szennyezettsége s ennek
Osszefiiggése a radionuklidok biologiai felezési idejével. 32(4), 381-384,
1983.
BORGAZDASAG
1. Szabo S.A., Ember G., Kerényi Z., Winsche I.: Nuklearis tuton
eloallitott mikrosziirék alkalmazhatosdganak vizsgalata a boréaszatban.
31(4), 134-135, 1983.
ELELMISZERVIZSGALATI KOZLEMENYEK
1. Szabé S.A., Szérad L.: Elelmiszeripari kutatasok eredményei. II. A
siitOipari kutatds és miszaki fejlesztés gyakorlati hasznositasra atadott
ill. atadhat6 eredményei. 29(3-4), 122-126, 1983.
2. Szabd S.A., Szorad L.: Elelmiszeripari kutatasok eredményei. III.
Novényolajipari kutatasok gyakorlati eredményei. 29(3-4), 127-130.
1983.
HUTOIPAR

1. Szabd S.A.: A hiitéipari K+F eredményei. 29(3), 89-91, 1983.
IZOTOPTECHNIKA

1. Szabé S.A.: Elelmiszer *°Sr tartalmanak szamitisa. 26(2), 156-159,
1983.
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Szab6  S.A.:  Sugarzastechnikai  modszerek  alkalmazasa a
mezOogazdasagban és az ¢lelmiszeriparban szimpo6zium. 26(3), 227-228,
1983.

KONZERV-ES PAPRIKAIPAR

L.

Szab6d S.A.: A konzervipari kutatds eredményei és feladatai. 3-0,
1983(1).

MAGYAR ALLATORVOSOK LAPJA

1.

Szabd S.A.: Adatok a szarvasmarha szervezetének — a tej radioaktiv
szennyezettségét befolyasold — *’Cs iranti diszkrimindlo képességéhez.
38(5), 277-279, 1983.

NEHEZATLETIKA

L.

2.

Szabd S.A.: A stlyemeldsport egyes aktualis kérdései. XX. Az edzés
elotti bemelegités. 21-24, 1983(1).

Szabd S.A.: A sulyemeldsport egyes aktualis kérdései. XXI. Sulyemelok
taplalkozasa, kiilonos tekintettel a zsirfogyasztasra. 19-23, 1983(2).
Szabo S.A., Fazekas E.: A sulyemelGsport egyes aktualis kérdései.
XXII. A maximalis és gyorser0 intenziv fejlesztésének lehetdségei
sulyemelésben. 16-20, 1983(3).

Szabo S.A., Fazekas E.: A sulyemelGsport egyes aktualis kérdései.
XXIII. A maximalis és gyorserd intenziv fejlesztésének lehetdségei
sulyemelésben, az eréfejlesztés egyes modszertani kérdései. 25-28,
1983(4).

Szabo S.A., Hanzlik J.: A sulyemel6sport egyes aktualis kérdései.
XXIV. A kivalasztas kérdései a sulyemelésben. 26-30, 1983(5).

Szab6 S.A.: A stlyemeldsport egyes aktualis kérdései. XXV.
Taplalkozas — bemelegités — erofejlesztés — kivalasztas. 30-34, 1983(6).
Szabé S.A.: A sulyemeldsport egyes aktualis kérdései. XXVI
Sulyemeldk taplalkozasa, kiilonds tekintettel a rostfogyasztasra. 27-30,
1983(7).

Leitner J., Szabo S.A.: A sulyemelGsport egyes aktualis kérdései.
XXVII. A varnai Nemzetkézi Edzotovabbképzé Tanfolyam
tapasztalatai. 23-28, 1983(8).
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9. Szabé S.A, Maszlobojev Ju.V.: A sulyemeldsport egyes aktualis
kérdései. XXVIII. Az érvényes javitdsok aranyanak vizsgalata a
szakitasban és a 10késben. 22-25, 1983(9).

10. Szabo S.A.: A salyemelOsport egyes aktualis kérdései. XXIX.
Sulyemeldk taplalkozasa, kiilonds tekintettel a proteinkészitmények
felhasznalasara. 17-21, 1983(10).

11. Szabo S.A.: A sulyemelésport egyes aktudlis kérdései. XXX. A
kivalasztas fobb szempontjai, a kivalasztasra javasolhato tesztek,
kivalasztasi modszer Bulgariaban. 21-25, 1983(10).

12. Fazekas E., Petrekanits M., Szabd S.A.: A sulyemel6sport egyes aktualis
kérdései. XXXI. A maximalis erd és a gyorser$ intenziv fejlesztésének
kérdésével kapcsolatos legjabb vizsgalatai eredmények. 36-38,
1983(11).

13. Szabo S.A.: A sulyemelésport egyes aktualis kérdései. XXXII.
Sulyemeldk taplalkozasa, kiilonds tekintettel a so- és vizhaztartas
kérdéseire. 19-23, 1983(12).

NOVENYTERMELES

1. Szabd S.A.: Novényi mintdk hamutartalmanak vizsgalata a hamvasztasi
héfok fiiggvényében. 32(3), 225-229, 1983.

SORIPAR

1. Strahl A., Szab6 S.A.: Nuklearis uton eldallitott mikrosziirék soripari
célokra torténd alkalmazhatosaganak vizsgalata. 30(3), 87-89, 1983.

SZESZIPAR

1. Szab6 S.A., Jenei Kirdly Gy.-né: Nuklearis szlir0k szeszipari
alkalmazhatosaganak vizsgalata. 31(1), 11-12, 1983.

TEJIPAR

1. Szabd S.A.: A tejipari kutatas+fejlesztés eredményei és feladatai. 32(3),
49-54, 1983.
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TESTNEVELES- ES SPORTTUDOMANY

1. Szabo S.A.: A sportolok mikroelemsziikséglete és ellatottsaga. 1. 14(2),
20-25, 1983.

WORLD WEIGHTLIFTING

1. A.S. Szabo: The weightlifting world elects the best lifter of all times.
IWF, 14, 1983(1).

2. A.S. Szab6, P. Zalan: Computer porognosis for the World
Championship, 1983. IWF, 8, 1983(3).

ELOADASOK

SUGARZASTECHNIKAI MODSZEREK ALKALMAZASA A
MEZOGAZDASAGBAN ES  ELELMISZERIPARBAN.  Szimp6zium,
Debrecen, DAB székhaz, 1983. jun. 20-21.

1. Szabo6 S.A.: NOovényi és allati szervezetek diszkriminacids képességének
vizsgalata egyes radionuklidokra

XIV. ESNA (European Society of Nuclear methods in Agriculture) meeting,
Madrid, Spain, 5-9 Sept., 1983.

1. A.S. Szabé: Investigation of the connection between Sr (*’Sr) and Cs
(*"Cs) concentration (activity) in cow-milk and fodder

2. A.S. Szabd, J. Simon, I. Pal: Investigation of the effect of X-ray
stimulation on the chemical composition of some plants

3. A.S. Szabd, J. Simon: Chemical composition changes in dependence of
radiostimulation dose by horticultural plants

Naucsno Koordinacionnoje = Szovessanije =~ SZEV  II1.6. (Tudoméanyos
Koordinaciés értekezlet KGST II1.6. (Izucsenije vlianija peszticidov na
biogeocenozi i razrabotka mer po ogranicseniju ih vrednogo vozdejsztvija) i
naucsnij szeminar (Vlijanije peszticidov na pocsvu i drugije komponenti
ekoszisztem). Csehszlovakia, Bratislava, 1983.okt. 3-8.
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1. A. Marton, Zs. Ekler, A.S. Szabo: Otcsot ob osznovnih rezultatah
isszledovatelszkoj raboti v Centralnom Insztitute Himicseszkih
Isszledovanij (KKKI) po povodu provedenija tiokarbamatnih gerbicidov
v pocsve v 1983 godu v Vengrii

KONFERENCIAKIADVANYOK

SUGARZASTECHNIKAI MODSZEREK ALKALMAZASA A
MEZOGAZDASAGBAN ES  ELELMISZERIPARBAN.  Szimpézium,
Debrecen, DAB Székhaz, 1983. jun. 20-21. ATOMKI Riport, szerk.:
Bornemissza Gy.-né, X(5), 1983, p. 85-205.
1. Szabo S.A.: Novényi és allati szervezetek diszkriminacios képességének
vizsgéalata egyes radionuklidokra , X(5), 126-127, 1983.

PUBLIKACIOS LISTA
1984

ACTA ALIMENTARIA

1. A.S. Szabo: Investigation of ash content and ash composition of food
samples as a function of ashing temperature. 13(3), 229-232, 1984.

AGROKEMIA ES TALAJTAN

1. Szabo S.A.: Radioaktivitasi viszonyok a talaj-novény relacioban. 33(3-
4), 594-606, 1984.

ELELMEZESI IPAR

1. Szab6o S.A.: Sugarzastechnika az élelmiszeriparban. 38(5), 200-201,
1984.
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ELELMISZERVIZSGALATI KOZLEMENYEK

1.

Szab6é S.A., Szorad L.: Elelmiszeripari kutatasok eredményei. IV. A
cukorrépa ipari feldolgozasaval kapcsolatos kutatasok gyakorlati
eredményei. 30(1-2), 33-36, 1984.

Szabé S.A., Szorad L.: Elelmiszeripari kutatasok eredményei. V. A
dohanyipari kutatdomunka gyakorlati eredményei. 30(3-4), 77-80, 1984.

NEHEZATLETIKA

1.

10.

11.
12.

1. Fazekas E., Petrekanits M., Szab6é S.A.: A sulyemeldsport egyes
aktualis kérdései. XXXIII. Az eréfejlesztés ill. edzésmodszertan egyes
specialis problémai a stlyemelésben. 17-21, 1984(1).

Szabo S.A.. A stlyemeldsport egyes aktualis kérdései. XXXIV.
Sulyemeldk taplalkozasa, kiilonds tekintettel a mikroelem-sziikségletre
¢s mikroelem-ellatottsagra. 17-22, 1984(2).

Szabo S.A.: A sulyemelGsport egyes aktualis kérdései. XXXV.
Teljesitményfokozd szerek alkalmazdsa a stlyemelésben. 28-32,
1984(3).

Szabo S.A., Zalan P.: A sulyemelésport egyes aktualis kérdései.
XXXVI. A szamitogépes teljesitményelorejelzés lehetdségei a
sulyemeldsportban. 26-33, 1984(4).

Szabo S.A. : A sulyemelGsport egyes aktualis kérdései. XXXVIII.
Sulyemeldk taplalkozasa, kiilonds tekintettel a mikroelem-felvételre. 26-
30, 1984(5).

Szabod S.A., Maszlobojev V. Ju.: A stlyemelGsport egyes aktualis
kérdései. XXXIX. Testsulyszabalyozas, fogyasztas sulyemeloknél. 15-
20, 1984(6).

Szabd S.A., Maszlobojev V. Ju.: A stlyemel6sport egyes aktualis
kérdései. XL. A fogyasztas modszerei sulyemeloknél. 24-27, 1984(7).
Szabo S.A.: A stlyemeldsport egyes aktualis kérdései. XLI. Miért
vilagszinvonall a bolgar sulyemelés? 13-18, 1984(9).

Szabo S.A. : A stlyemelGsport egyes aktudlis kérdései. XLII.
Sulyemeldk taplalkozasa, kiilonos tekintettel a toxikus mikroelemek
felvételére. 31-34, 1984(10).

Szpaszov A., Szabd S.A. : A stlyemelOsport egyes aktualis kérdései.
XLIIIL. Az ifjusagi kora bolgar stilyemelok felkészitése. 18-23, 1984(11).
Szabo S.A.: Stulyemel6 IBV Mongolidban. 25-27, 1984(11).

Szabd S.A.: A sulyemelOsport egyes aktualis kérdései. XL Szabd S.A.:
A sulyemel6sport egyes aktualis kérdései. XLIV. Az olimpian s a varnai
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Baratsag versenyen elért eredmények Osszehasonlitisa az eldzetes
szamitogépes teljesitményprognodzis adastaival. 25-33, 1984(12).

NOVENYTERMELES

1. Szabo S.A.: Beszamold a ,,Sugarzastechnikai modszerek alkalmazasa a
mezOgazdasagban és élelmiszeriparban.” c. szimpoéziumrol. 33(1), 89-
91, 1984.

TF KOZLEMENYEI

a. Szabo S.A., Zalan P.: Szamitogépes teljesitményelorejelzés
sulyemelésben. 1984(3).

TESTNEVELES- ES SPORTTUDOMANY

1. Szabo S.A.: A sportolok mikroelemsziikséglete és ellatottsaga.ll. 15(1-
2), 40-44, 1984.

WORLD WEIGHTLIFTING

i.  A.S. Szabo, P. Zalan: Computer prognosis for the
Olympic Games in Los Angeles, 1984. IWF, 40-41,
1984(2).

ii.  A.S. Szabo6: Junior Friendship Tournament 18-21
October, 1984, Ulan Bator, Mongolia. 41, 1984(4).

7 nyelvii 6kotoxikoldgiai szotar (orosz nyelvii magyarazatokkal)

S.K. Gateva, D.I. Miteva, A.S. Szabd, A.F. Marton, H. Griin, B. Riedel, C.
Bajan, Ja. Kozlowska, A. Fedorko, K. Rauta, T. Bajku, Sz. A. Roszlavceva,
G.V. Popova, R.I. Dmitriev, A. Sahli (sosztaviteli): Szlovar terminov po
ekotoxikologii peszticidov. Moszkva, Vvszsojuznij haucsno-isszledovatelszkij
insztitut ohrani prirodi i zapovednogo dela. Minisztersztvo szelszkogo
hozjajsztva SzSzSzR, 1984. p. §3.
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ELOADASOK

New Results in the research of hardly known trace elements. Int. Symp.,
Budapest, Hungary, University of Horticulture, 6-8 June, 1984.

1. A.S. Szabo, B. Kiss, M. Liszonyi-Gacsalyi: Investigation of Sr-content
of biological samples

XVth ESNA (European Society of Nuclear methods in Agriculture) annual
meeting, Piacenza, Italy, 3-7 Sept., 1984.

1. A.S. Szabd, J. Simon: Some chemical composition changes in
dependence of radiostimulation dose by horticultural plants, 1983-1984.

Naucsno Koordinacionnoje  Szovessanije = SZEV  1I1.6. (Tudomanyos
Koordinaciés értekezlet KGST II1.6. (Izucsenije vlianija peszticidov na
biogeocenozi i razrabotka mer po ogranicseniju ih vrednogo vozdejsztvija) i
naucsnij szeminar (Rezultati i metodi isszledovanij vlijanija peszticidov na ptic,
rib i organizmov zsivussih v pocsve.) Kleinmachnow, NDK, 1984. okt. 29-nov.
2.

2. A. Marton, A.S. Szabd: Otcsot ob osznovnih rezultatah
isszledovatelszkoj raboti v Centralnom Insztitute Himicseszkih
Isszledovanij (KKKI) po povodu degradacii tiokarbamatnih peszticidov
v pocsve v 1984 godu v Vengrii

3. J. Nemcsok, A.S. Szabo: Otcsot ob osznovnih rezultatah
isszledovatelszkoj raboti v Universzitete im. Jozsef Attila (JATE) po
povodu vlijanija peszticidov na rib v 1984 godu v Vengrii

Lippay Janos Tudomanyos Ulésszak, Budapest, Kertészeti Egyetem, 1984. nov.
29.

1. Szabé S.A.: Elelmiszerek kémiai Osszetételének valtozasa a
radiostimulécids dozis fliggvényében
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PUBLIKACIOS LISTA
1985
ALLATTENYESZTES ES TAKARMANYOZAS

1. Szabo S.A.: Sertéstenyésztés Daniaban. 34(6), 574-576, 1985.

BAROMFITENYESZTES ES FELDOLGOZAS
1. Szabé S.A.: Lehetségek ¢és feladatok a felsdfoka baromfiipari
szakemberképzésben ¢és tovabbképzésben, javaslat a képzés ¢és
tovabbképzés tovabbfejlesztésére. 32(2), 56-58, 1985.
2. Szabd S.A.: Baromfiipar Daniaban. 22(4), 171-173, 1985.
ELELMEZESI IPAR
1. Baneth P., Szab6 S.A.: Nuklearis mikroszlirok ¢élelmiszeripari
alkalmazasanak vizsgalata. 39(3), 97-99, 1985.
ELELMISZERVIZSGALATI KOZLEMENYEK
1. Szab6é S.A., Szérad L.: Elelmiszeripari kutatisok eredményei. VI. A
sOripari és a konzervipari kutatomunka gyakorlati eredményei. 31(1), 3-
10, 1985.
HUSIPAR
1. Szabo S.A., Hansen E.S.: A daniai husipar, husipari kutatas 1. 34(4),
149-152, 1985.
IZOTOPTECHNIKA

1. Szabd S.A.: Aktivacios analitikai modszer két, kozel azonos gamma-
energidju izotop meghatarozasara. 28(4), 209-213, 1985.
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NEHEZATLETIKA

1.

11.

Szabd S.A.: A sulyemelOsport egyes aktudlis kérdései. XXXVII.
Taplalkozas — erofejlesztés — teljesitményfokozas -
teljesitményelorejelzés. 26-30, 1985(1).

Szabd S.A.: A stlyemel6sport egyes aktualis kérdései. XLV. Bolgar
edzésmodszertan, bolgar felkészitési modszer. 22-25, 1985(2).

Szabo S.A.: A stlyemeldsport egyes aktualis kérdései. XLVI
Bulgaridban alkalmazott felkészitési modszerek, bolgar szakemberek
sulyemeléssel kapcsolatos kozleményei, eldadasai. 28-32, 1985(2).
Szabo S.A.: A sulyemelésport egyes aktualis kérdései. XLVIL
Edzésmetodika Bulgaridban. 24-27, 1985(3).

Leitner J., Zimonyi B., Szabd S.A.: A stulyemelOsport egyes aktualis
kérdései. XLVIIL. A sulyemelésport 1970-1985 kozotti fejlesztési terve
teljesitésének elemzése, tavlati fejlesztési program, a jovo feladatai. 22-
26, 1985(5).

Szab6 S.A.: A stlyemelOsport egyes aktualis kérdései.lL.
Taplalkozasbiologia — fogyasztds — bolgar edzésmodszertan —
prognosztika — a sportag hazai fejlédése. 2933, 1985(6).

Duska E., Hanzlik J., Szabé S.A.: A sulyemeldsport egyes aktualis
kérdései. L. Beszamoldo a Bad-Blankenburgban tartott nemzetkozi
edzotovabbképzo tanfolyamrol. 24-26, 1985(7).

Szabé S.A.: A sulyemeldsport egyes aktualis kérdései. LI
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kérdései. LIII. Aktualis feladatok a hazai stlyemeldsportban. 18-21,
1985(12).

TEJIPAR

L.

Szabo S.A., Ember G., Babella Gy., Jancso J.: Nuklearis modszerrel
eléallitott szlir6k (membranok) tejipari alkalmazhatésaganak vizsgalata.
34(1), 2-5, 1985.

Journal of Food Physics 2009



49

TESTNEVELES- ES SPORTTUDOMANY

1. Szabé S.A., Maszlobojev V. Ju.: Ervényes javitisok aranya
sulyemelésben. 16(2), 30-32, 1985.

TF KOZLEMENYEI

1. Szabd S.A.: A Los Angeles-i olimpia és a varnai ,,Baratsag” verseny
sulyemeld6  eredményeinek  Osszehasonlitdisa a  szamitogépes
teljesitményprognozis adataival. 101-113, 1985(2).

UTANPOTLASNEVELES

1. Szabo S.A.: Utanpétlasnevelés a bolgar stilyemelOsportban. 12, 93-102,
1985.

WORLD WEIGHTLIFTING

1. A.S. Szabd: Weightlifting Press Digest. 48, 1985(2).
2. A.S. Szabd: Computer prognosis for the World Championship 1985. 35,
1985(3).

ELOADASOK

XVI ESNA (European Society of Nuclear methods in Agriculture) meeting,
Warsaw, Poland, 9-13 Sept., 1985.

1. J. Simon, A.S. Szabo: Investigation of the biochemical effect of X-ray
stimulation and irradiation on some horticultural plants.

2. A.S. Szabd, M.A. Tejeda, J. Bodnar, J. Simon: Investigation about the
vitamin-C content changes in vegetables as a function of stimulation
dose.

3. A.S. Szabo, M. Novotnik, J. Simon: Effect of the low dose X-ray
irradiation on the enzyme-activity of vegetables.

Journal of Food Physics 2009



50

Naucsno Koordinacionnoje  Szovessanije SZEV 1I1.6. (Tudomanyos
Koordinaciés értekezlet KGST II1.6. (Izucsenije vlianija peszticidov na
biogeocenozi i razrabotka mer po ogranicseniju ih vrednogo vozdejsztvija) i
naucsnij szimpozij (Vlijanije peszticidov na organizmov zsivussih v pocsve i na
processzi, proizhodjassije v pocsve.) Bukarest, Romania, 1985. szept. 30-okt. 4.

4. Zs. Ekler, A. Marton, A.S. Szabo: Otcsot ob osznovnih rezultatah
isszledovatelszkoj raboti v Centralnom Insztitute Himicseszkih
Isszledovanij (KKKI) po povodu degradacii peszticidov v pocsve Vv
1985 godu v Vengrii

5. J. Nemcsok, E. Fekete, A.S. Szab0: Otcsot ob osznovnih rezultatah
isszledovatelszkoj raboti v Universzitete im. Jozsef Attila (JATE) po
povodu vlijanija peszticidov na rib v 1985 godu v Vengrii

MTA-MEM-METE-KEKI Tud. kollokvium, Debrecen, 1985. okt. 11.
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sulyemeléssel kapcsolatos biomechanikai jellegli kérdések. 21-25,
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A.S. Szabo, M.A. Tejeda, J. Bodnar, J. Simon: Investigation about the
vitamin-C content changes in vegetables as a function of stimulation
dose, 28-33.
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rezultatah  isszledovatelszkoj raboti v  Centralnom Insztitute
Himicseszkih Isszledovanij (KKKI) v Universzitete im. Jozsef Attila
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