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THE EXAMINATION OF TSIGAI EWE MILK
Ildikó Bajusz, József
Csanádi
University of Szeged. Faculty of Engineering

ABSTRACT
For their measurements starting in 2005, the authors used the milk of 3 types of Tsigai
sheep that are suitable for milking, they examined the milk composition, the possible
differences between the milk types, the coagulation characteristics, cheese processing,
yielding characteristics and the transfer of solid content into cheese. From the large
number of experiment and measurement results, in this article, the results of milk
composition examinations are described.

1. INTRODUCTION
At the onset of the spring lactation period, the compound and the individual milk
samples were taken from the Lédeci Tsigai sheep to be found in Balmazújváros,
Hungary (L), the Erdélyi (red headed) Tsigai sheep (E) - altogether 134 animals - and
from the Csókái Tsigai sheep to be found at the Agricultural Centre in Debrecen,
Hungary (Cs) - altogether 100 animals. Tsigai species is an old, independent species, an
indirect descendant of the Eastern wild sheep. It first appeared in Hungary in the 1700s.
The Erdélyi Tsigai, so-called" Covasna" species has reddish-brown face and legs. This
is called Rusty Tsigai in Romanian (Jávor, 2006). Most Tsigais have darker face and
legs. As an ancient species, the Tsigai has its oestrus period in autumn. Most ewes bear
their lamb at the end of winter or the beginning of spring. In Serbia, most Csókái ewes
have their lamb on three occasions within two years. On average, they produce 40-60
litres of milk (Kukovics, 2002).
Due to its single use (and to the blood proportion of foreign species), now the
Hungarian Sheep Farmers' Association recognises the Lédeci or milking Tsigai sheep
as an independent species. The body size of this species is significantly larger than that
of the holding, which is currently considered indigenous, and it bears the physical
characteristics of outstanding milk-producing ability. The milking version is more
prolific than the indigenous one, and the lamb are black when they are born. (Gáspárdy,
2001)

2. MATERIALS AND METHODS
On each occasion we examined the milk of approximately 100 individuals per species.
The raw milk samples were collected on the farm site, according to the regulations of
the Hungarian MSZ EN ISO 707: 2000 standard, with the help of the farm workers.
Both at the Debrecen and Balmazújváros sites, the samples were collected by hand
milking. The samples were transported to Szeged chilled. Since ewe milk composition
changes during the lactation period (the fat, protein and solid content increases), the
samples were collected fortnightly (Fenyvessy, 1999).
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The composition of the milk was examined according to IDF Standard 141B: 1996.
When examining the milk composition, the samples were heated to 40 °C in water bath,
then the measurement was carried out by means of a Bentley 150 type infra-red
spectrophotometer. Determining the milk composition is based on the fact that the
dispersed components dissolved in the milk let through or absorb light depending on
their quantity. The instrument shines through the sample with light beams of 6 different
wavelengths, and the milk composition is calculated by means of the instrument's own
software from the light absorption and permeability figures. From the light absorption
figures we can determine the fat. the protein, the lactose and the solid content of the
milk. The quantity of the fat-free solid material content and mineral content can be
calculated on the basis of measurement figures.
Some results of a large number of simultaneous measurements of compound milks
heated up to 40 °C are shown in Table I, while some of the internal content values of
the individual milk samples taken on 27th April 2005 are shown in Table 2, as
examples.
Table I: Composition of milk from Lédeci Erdélyi and Csókái Tsigai sheep as of 3rd
March 2005.
Lédeci
Fat
Protein
Lactose
Solid content
Total protein
Freezing point (UC)

5.92
5.04
5.07
1723
5.23
0577

Csókái

Erdélvi
5.91
5.04
5.08
17.23
5.23
0.577

5.00
4 81
5.23
16.24
5.02
0.573

5.01
4 81
5.23
16.25
5.02
0.573

5.36
5.23
4 95
16 74
542
0.583

5.38
5.23
4.96
16 77
5.41
0.584

Table 2: Composition of the individual milk of the Lédeci, Erdélyi and Csôkai Tsigai
sheep as of 27th April 2005

Traceability
ear-badge
number

Fat

Protein

L 222
L 22 7
L0I72
L 9369
L 23
L 348
L 230
L 245
L 02746
L 247
L 229
L 244
L 262

12, 55
5. 95
9. 64
4. 97
3,85
2. 95
2. 81
3. 65
5. 08
6. 25
3, 42
3. 28
3,71

7, 69
5. 0T
4. 88
5. 68
4. 41
5.91
6. 30
4,90
4.31
4.60
5,90
4,61
4, 42

A lean

5. 24

Standard
deviation

2.88

Lactose

Solid content

Total protein

20. 63
17. 22
19, 95
17, 04
14, 47
15.37
14, 96
15, 33
14. 86
16, 78
14. 23
14,21
14, 92
16. 15

7. 62
5. 26
5, 04
5.87
4. 61
6, 10
6. 46
5, 13
4. 48
4 78
6. 02
4, 82
4, 65

5. 28

0.90
5,06
4. 54
5, 22
5, 14
5. 24
4, 66
5, 53
4, 47
4. 89
3. 84
5, 18
5, 56
4. 63

0. 98

I. 22

2. 10

0. 92

2
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E 266
E 272
E 271
E 268
E 269
E 54
E 260
E 279
E 298
E 282
E 283
E 274
E 275

6. 59
3. 87
10, 27
5.84
4. 16
3. 18
3, 19
4, 08
4, 14
2. 58
2, 76
2, 37
2. 28

4, 83
4,96
4,61
5, 57
4, 56
4. 93
4, 92
5. 58
5.92
5, 46
4, 57
5, 77
5, 80

Mean
Standard
deviation

•/. 25
2. 22

5. 19
0. 50

4, 78
5. 27
4, 47
4,06
4, 94
4. 96
5,60
5. 12
5.04
4,71
5,02
5,06
5, 23
4. 94

17, 29
15, 25
20, 24
16, 42
11, 77
14,21
14, 95
15, 97
16,31
13, 88
13, 44
14, 39
14. 57

5.01
5, 17
4, 76
5,71
4, 77
5, 12
5, 15
5, 78
6, 11
5, 63
4, 77
5, 96
6,00

15.28

0.38

2. 08

5. 38
0. 50

For Figure I, the data of Table 3 were used. The table shows the fat, the total protein
and the lactose content of the three types of Tsigai milk examined in 2005.
Table 3: The fat, the total protein and the lactose content of the different Tsigai milk
from different genotypes (2005)
Tract-ability
car-badge
number
Cs 23352
Cs 33912
Cs 33854
Cs 23483
Cs 13499
Mean
Standard
deviation
E 272
E 260
E 298
E 283
E 275
Mean
Standard
deviation
L26
L 246
L 822
L 348
Mean
Standard
deviation

Total protein

Fat

Lactose

3,
2,
2,
3,
3,
2.
0.

14
24
00
09
II
72
55

4.
4.
4,
4,
4.
4.
0.

48
58
56
87
77
65
16

5, 24
5, 14
5, 03
4, 89
5,21
5. 10
0. 14

3,
3,
3,
2,
2,
2.
0.

25
19
14
76
28
92
41

5,
5,
5,
4,
5,
5.
0.

17
15
44
37
00
03
40

5,21
5, 23
5,04
5, 02
5, 23
5, 15
0. II

5,64
4, 13
4. 15
2. 95
4.22
1. 10

4.
4,
5,
5,
4.
0.

75
44
40
10
92
42

5.01
5, 09
5, 08
5, 04
5. 06
0. 04
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• Lédeci • Csókái • Erdélyi

Component

Figure 1: The fat, the protein and the lactose content of the different Tsigai milk (2005)

In the case of the Lédeci species, the fat, the protein and the lactose content was
approximately 6.0% (5.64%, 5.40% and 5.09 % respectively). It is important to note
the low fat content of the Csókái and the Erdélyi Tsigai milk. In the case of the
Csókái species, the fat content was 3.14%, while in the case of the Erdélyi type, it
was 3.25%; the Lédeci milk's fat content was a high 5.64% value, as normal for ewe
milk.
We encountered smaller differences when comparing protein contents. The Csókái
species' milk had the lowest protein content of 4.87%, while the protein content of
the Erdélyi species" milk measured 5.44%. The smallest difference can be observed
when measuring the lactose content, the difference between the lowest and the
highest value was only 0.15. The lactose content of the Erdélyi and the Csókái milk
were somewhat higher than the figures published in the professional literature.
In the same year, the solid material and the fat content were also examined in the
case of the three species.
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T a b l e 4 : T h e solid m a t e r i a l c o n t e n t o f t h e d i f f e r e n t T s i g a i s p e c i e s ' m i l k ( 2 0 0 5 )

Solid material content

Traceability ear-badge
number
Cs 23352
Cs 33912
Cs 33854
Cs 23483
Cs 13499
Mean
Standard deviation
E 272
E 260
E 298
E 283
E 275
Mean
Standard deviation
L 26
L 246
L 822
L 348
Mean
Standard deviation

16. 18
15. 12
14, 95
14, 76
14, 23
15. 05
0. 72
13, 25
13,95
13,31
13. 44
14, 90
13. 77
0. 69
17, 02
14, 54
17, 07
15, 37
16. 00
1. 25

• Lédeci • Csókái • Erdélyi

s«
2>
c
ro
=J
a

solid material

fat-free solid matenal
Component

F i g u r e 2 : T h e solid m a t e r i a l a n d t h e f a t - f r e e solid m a t e r i a l c o n t e n t o f t h e d i f f e r e n t T s i g a i
species' milk (2005)
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The solid material content was the highest in the Ledeci species' milk (17.07%) and the
lowest in the compound milk of the Csokai Tsigai sheep (14.23%). The fat-free solid
material content was approximately equal in all the three milk (on average 11.39%).

3. CONCLUSION
If we compare the measured and calculated results, we can conclude that while certain
internal characteristics (fat and solid material content) show quite significant differences
depending on the type, the protein and lactose content values do not differ remarkably.
Since we are only at an early point in processing the results, our task will be now to
explore the mathematical multi-variable function relations between these characteristics,
and the impact these parameters make on processing, milk coagulation and the
characteristics of the final product.
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RESEARCHES REGARDING THE TOXICOLOGY OF
SACCHARIN
Вага Lucian, Вата Camelia, Вага Vasile
University of Oradea. Faculty of Environmental Protection

ABSTRACT
Saccharin, first synthesized in 1879, eventually became popular as an
inexpensive substitute for sugar, particularly as a non-caloric sweetener. The dispute is
concerning the safety of saccharin itself. In this article, the history concerning the uses
of saccahrin and the accompanying controversy is reviewed. A benefit-risk evaluation
for saccharin showed few, if any documentable benefits from the use of saccharin and
much genuine uncertainty concerning the potential risks for ingestion by man. This
element of genuine uncertainty as to the extent of human risk posed to man is the crux
of saccharin's past and its foreseeable future.
1.

INTRODUCTION

Saccharin was discovered accidentally in 1879 by Constantin Fahlberg while
working in Ira Remesen's laboratory at John Hopkins University. The controversy
regarding the safety of saccharin for human consumption was well under way by 1890
and has not appreciably abated in the intervening years.
Saccharin's commercial importance and much of its notoriety is primarily
attributable to its use as an artificial, non-caloric sweetener. However, some of the
original uses of saccharin were as an antiseptic and preservative to retard fermentation
in food and it was found to be useful in estimating the circulation time of blood from an
antecubital vein to the lingual capillaries; It was also used as a brightener in nickelplated automobile bumpers, an antistatic agent in plastics and textiles, a polymer
modifier and accelerator in photosensitive dispersions, and a light-fastness aid in nylon
dyes; it serves as a chemical intermediate for the fungicide probenazole in Japan and it
is a chemical of research interest in other disciplines such as nutrition and several areas
of psychology.
2. M A T E R I A L S AND METHODS
Prior to 1959, several toxicological studies of short and intermediate duration
had been conducted with different species of laboratory animals and man, but only one
chronic/carcinogenic bioassay had been undertaken.
Fitzhugh et al. reported in 1951 the results of their 2-year feeding study in which
groups of 16 to 20 Osborne-Mendel rats received a control diet or diets containing 1%
or 5% sodium saccharin. While there was slight growth suppression in the 5% group,
saccharin had no apparent effect upon mortality, hematology, or the weight of the liver,
kidney, or spleen. The only significant pathological change was observed in the 5%
group, where seven animals had thoracic lymphosarcomas and four of these seven rats
had abdominal lymphosarcomas as well. Even though the strain of rats used in this
study had a high spontaneous incidence of lymphosarcomas, the authors stated that the
incidence observed in this study was unusually high. The urinary bladders were not
7
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examined in this study. Although the authors concluded that saccharin caused only
slight toxic effects in the 5% group, the evaluation of the pathological changes observed
in this study is still being debated.
The second saccharin chronic/carcinogenic bioassay was reported by Lessel in
1970. This study used groups of 20 male and 20 female Wistar rats fed diets containing
0, 0.005, 0.05, 0.5 or 5% saccharin for 2 years. Another group received 1 ml of a 1%
solution of trypan blue sc, every 2 weeks for I year as a positive control. Mortality was
higher in the 5% and trypan blue groups, and retardation of growth despite a greater
feed consumption was observed in the 5% group. Four males and one female rat in the
5% group had bladder calculi and another male had kidney calculi. The female rat with
calculi had an extensive transitional cell papilloma of the bladder while another 5%
female without calculi had hyperplasia and a papilloma. No evidence of nematodes was
found. Historically, this study has been repeatedly cited by those who have
hypothesized that the ingestion of saccharin by laboratory rats elicits the production of
bladder stones. In several experiments with rats, bladder stones have been found to
increase the incidence of urinary bladder tumors.
The first two-generation bioassay was apparently conducted with saccharin. This
study contained groups of 20 male and 20 female Sprague-Dawley rats fed diets
containing 0.0, 0.05, 0.5 or 5.0% sodium saccharin prepared by the Remsen - Fahlberg
procedure. These diets were administered for 14 weeks prior to mating, and then during
mating and lactation. Subsequently 20 pups per group were weaned onto their
respective parents' diet which they consumed for 100 weeks. Following weaning, the Fo
generation was killed. Consequently, the F : animals were exposed to saccharin and its
impurities during gestation, throughout lactation via the dam's milk and for the
remainder of their lifetime via the diet.
The significant toxicological observations made on the F| animals included:
1)
Saccharin treatment had no remarkable effects upon the reproductive
indices except for a depressed pup body weight in the 5.0% group at
weaning; however, by 13 weeks after weaning, the growth curves
were similar in all groups for the balance of the study.
2)
Neither survival nor feed consumption were affected by treatment and
the observed hematological changes were primarily attributed to poor
health.
3)
The authors suggested that the incidence of tumors was apparently
increased in the 5% group, particularly the incidence of squamous cell
carcinomas of the uterus and transitional cell carcinomas of the
urinary bladder. These two tumor types were seen exclusively in the
treated groups, with higher incidence at higher dosage levels.
The second two-generation feeding study in which the toxicological effects of
saccharin were studied was conducted by the US Food and Drug Administration. This
study was a combined three-generation reproduction study and two-generation chronic
bioassay. The Fo portion of this study consisted of groups of 10 male and 20 female
Sprague-Dawley rats being fed diets containing 0.0, 0.01, 0.1, 5.0, or 7.5% sodium
saccharin produced by the Remsen-Fahlberg procedure. One additional group was fed a
diet containing 1.51% sodium carbonate, which resulted in a diet having the same
sodium content as 5.0% sodium saccharin. A second group was fed a diet containing 5.0
% calcium cyclamate, which was fed as a reference compound. A total of 57 F| males
and 57 F| females were randomly selected from each group. There were interim kills
after 14 months, using four rats/sex/group, and after 18 months, using five
8
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rats/sex/group. The study was terminated after 109 to 121 weeks post weaning. The Fo
animals were killed after the F| animals were weaned.
Important toxicological findings included the following:
1) Neither hematological values, organ weights, nor survival were affected by the
treatment.
2) Birth weights of rats in the 5.0 or 7.5% saccahrin or 5.0% cyclamate groups
were depressed versus controls. While some of these initial body weight
differences were overcome, the animals in these test groups had a lower body
weight throughout the study.
3) A total of nine urinary bladder neoplasms were found in the 7.5% group (seven
males, two females), one in a 5.0% male and one in a control male. In addition,
sections of bladder from the dome, midpoint, and bladder neck from each rat
that was on test for more than 18 months were examined for evidence of the
bladder parasite T. crassicauda. As no evidence of parasites was found, the
authors concluded that parasites did not contribute to the tumor incidence nor
did the incidence of gross calculi.
3. DICUSSIONS AND RESULTS
To focus on events happening outside the animal laboratory for a moment, the
apparent inability of the one-generation studies to elicit a tumorigenic response was
consistent with the findings of a number of epidemiological studies that were reported
in the scientific literature during the early seventies. Additionally, the high dosages of
saccharin required to elicit bladder tumors in the two-generation studies, as well as the
preponderance of bladder tumors in the second generation males, produced more
questions than answers for the toxicological problems being studied. However, these
findings did suggest that the toxicological manifestations attributed to saccharin in the
two-generation bioassays might well be the result of one or more impurities in saccharin
produced by the Remsen-Fahlberg procedure. Examination of what role impurities
might have in this problem was first examined by chemists in the Health Protection
Branch of Health and Welfare Canada.
They found that ortho-toluenesulfonamide (o-TS), was the major impurity in all of
the lots of saccharin used in the various long-term feeding studies. The concentration of
o-TS in the lots of saccharin used in these studies was found to range from 118 to 6100
pprn. These and other observations led to the hypothesis that o-TS a known inhibitor of
carbonic anhydrase, th enzyme involved in the acidification of urine, would result in an
increased excretion of bicarbonate. As a consequence, an alkaline urine could result,
predisposing the animal to urolithiasis in the kidney and bladder; irritation of the
bladder wall by these calculi could in time produce hyperplasia and ultimately tumors.
A correlation between the presence of bladder stones and bladder tumors has previously
been found for rats during several experimental situations, but a similar set of events
does not result in pathological lesions in human urinary bladders.
Upon reviewing all of the toxicological data concerning saccharin, it was concluded
that sodium saccharin itself rather than any impurity was most likely responsible for the
induction of the bladder tumors observed in rats. The extrapolation of animal data to
man is subject to a considerable amount of biological and statistical uncertainty, with
any direct experimental demonstration of a threshold or no-effect dose for
carcinogenesis being virtually impossible in the absence of knowledge regarding the
mechanism involved. Consequently, the fact that habitual use and even conceivable
9
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intakes of saccharin by man were considerably below the animal dosage shown to be
carcinogenic in the two-generation bioassays, by no means excluded the possibility that
saccharin might be a human carcinogen in practice as well as in theory.
It was well recognized that saccharin was used commercially not only as a cheap
substitute for sugar, but also to replace sugar in certain foods particularly to replace
sugar in carbonated beverages that were consumed by diabetics and others who wanted
a low-calorie drink with a similar degree of sweetness to the sugared product.
Consequently, the question as to whether or not saccharin was unique, or beneficial, for
man regarding the treatment of obesity, the maintenance of ideal weight, or of
significant assistance in the maintenance of the health or quality of lifestyle for the
diabetic, was considered. The scientific literature regarding this question prior to March
1977 was scant and did not support the existence of these purported benefits.
Additionally, results from some animal studies have suggested that saccharin may even
be a stimulant for increased feed ingestion , but others have reported contrary
observations.
While there was little doubt that saccharin per se was the agent responsible for the
bladder tumors observed in all three two-generation animal feeding studies, it was also
recognized that further research was required regarding several aspects of this problem.
Saccharin has had a very colourful and interesting history. It is the most thoroughly
investigated food additive tested in the two-generation chronic/carcinogenic bioassay,
the first food additive which has been the subject of several epidemiological studies,
and the only food additive for which moratoriums were instituted to forestall a ban.
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ABSTRACT
This work focuses on the effect of microwave energy on sewage sludge. The vary of
the chemical oxygen demand (COD), the biochemical oxygen demand (BOD), the
biogas production and the moisture content of sewage sludge at different specific
microwave power level were investigated. The results showed that the microwave
electromagnetic field accelerated during dewatering process and furthermore increased
the biogas production and the biodegradability of the sludge.

1. INTRODUCTION
The increasing environmental awareness and regulations have led to the application
of improved municipal and industrial water treatment technologies. This has resulted in
higher wastewater and sludge production.
The aim of sewage sludge treatment technologies is to reduce the mass it or to
modify to be able for further utilization. Nowadays the commonly used methods for
sludge treatment are digestioning, dewatering, incinerating or using in agriculture. It is
well known, that the thermal processes give an improvement in the dewaterability of
sledges (Wojciechowska, 2005). Taking into consideration, that the conventional
thermal conditioning and drying are very time-consuming processes, one of the
advantages of microwave treatment is short processing time.
The principle of heat transfer by microwave energy is based on the effect of
electromagnetic field on molecules by ionic conduction and dipole rotation. Conduction
is based on the migration of solvent ions in microwave field. The polar molecules, as
water, absorb the microwave energy because of its permanent dipole momentum
(Gabriel et al„ 1998). The application of microwave energy in waste water treatment is
very promising, because of the rapid internal heating and its selective heating effect: the
cell walls of the died and alive microorganisms in sludge are destroyed organic
substances due to the heat effect (Országh, Gyarmati, 2003). There are many living and
died microorganisms and other cellular component in sludges. The microwave heating
differently affects the different component of cell wall, because of their dielectric
properties. This effect called selective heating. Hence the different heating mechanisms
the cell wall are destroyed, the cells are opening and the cell fluid content of cell are
releasing. During the intensive microwave heating the odorous compounds of sludge
e.g. volatible fatty acids were reduced too (Neyens, Baeyens, 2003). Besides selective
heating, the overheating in „hótspot" also have a strong destructive effect. The dissolved
organic compounds evolved from cell fluid improve the efficiency of biological
degradation processes. These experiences are similar to earlier results (Jones et al.,
2002).
II
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The municipal sewage sludge contains organic and mineral components; it is rich
not only in the organic carbon, but also in hazardous heavy metals and the pathogen
microorganisms as well. The sewage sludge generally contains carbohydrates, lipids
and proteins. The carbohydrates and the lipids of sludge are easily degradable by
microorganisms, while the proteins normally less accessible for biological degradation.
The biogas product increase after a thermal pre-treating too. (Neyens, Baeyens, 2003).
The biodegradability was given by the BOD5/COD ratio:
5D«%
= -^^-xl00%,
5
COD

[I]

where COD is the chemical oxygen demand, the quantity of oxygen required
oxidation by chemical oxidant, BOD5 is the biochemical oxygen demand, the quantity
of oxygen consumed by aerobic micoorganisms during the decomposition of organic
matters for 5 days.
In this work the effect of microwave energy on biodegradability, drying rate and
biogas production of sewage sludge was investigated.

2. MATERIALS AND METHODS
Putrefected communal sewage sludge was used from municipal sewage sludge
system for our experiments. The microwave treatments have been carried out in a single
mode cavity resonator, at 2,45 GHz frequency. The power of magnetron is changeable
continuously 100-700 W by toroidal-core transformer. Our experiments continuous
700W power level was used, with different sample quantity. The wet sludge was put
into the cavity resonator in a poly-tetrafluor-ethylen (PTFE) vessel. The temperature of
samples was measured by infrared (IR) thermometer.

Fig. !.: The scheme of microwave
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The moisture content of the sludge was determined by drying at 105 °C for 24 h.
The COD and BOD 5 was measured by Secomam Pastel UV equipment (Secomam,
France) by applying the manufacturer's calibration for waste water. The biogas
production within a 30 day period was measured by anaerobic fermentation process
with methanogen bacteria at 30 °C. The methanogen bacteria culture was selected in
University of Szeged, Department of Biotechnology.

3. RESULTS AND DISCUSSION
In the first series of experiments the dewatering efficiency of microwave drying was
investigated. The mass of the treated sludge changed between 20-150 g, the microwave
power level was continuosly 700W.
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Fig. 2.: Drying curves of dewatering sewage sludge process by microwave
treatments of different quantity of sludge samples at 700 W microwave power
It was observed, that the water can be rapidly removed by microwave heating. After
40 minutes treatment it reduced to 20-35 % depending on the specific power level.
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The average drying rate increased about linear by the added microwave power
between 5 W/g and 20 W/g specific power level. Over 20 W/g the curve has a saturation
point (Fig. 3.).
In the next series of experiments the treated samples were diluted back to their
original mass to ensure the accurate biodegradability values and the data could be
comparing to the original data.

5Wg
7.5 W g
- - -

15 W g
20 W g
35 W g

Fig. 4.: Influence of microwave ireatmenis on

biodegradability

It was found, that biodegradability was increased with increasing specific
microwave power. After 20 minutes at least 50% enhancement of biodegradability was
observed, but over 20 W/g specific microwave power the biodegradability increased
about 300%.
In an other series of experiments the changes of biogas production of the sludge
were examined, just to measured the energy balance. The microwave treatment time
was 15 min.

Fig. 5. : The biogas production after 30 days fermentation
sludge samples

of microwave

treated

It was found, that the biogas production increased with increased the specific
microwave power. The biogas production was increased up to 70 cm 3 biogas/g dry
matter in the case of 15 W/g sample, the pre-treating. Enhancing specific microwave
power over 15 W/g the biogas production trends to a saturation value.
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To calculate the Net Energy Product (NEP) we introduce an Equation [2] since the
calculation of energy balance is essential for the applicability of the method.
Considering, that the produced biogas contains average 70% CH 4 , the net energy
product (NEP) can be calculated by the equation:
NEP = q c o n i b x n W - P m x T

[2]

where the, q ^ ^ the combustion heated, m s | u d l , c the mass of the treated sludge, P,„ the
power of MW magnetron, x the time of treatment.
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Fig. 6.: The net energy product by anaerobic

fermentation

Our calculations based on Eq 2. show (Fig. 6.), that there is optimal specific
microwave power levels which produces positive energy balance. It means that the
microwave pre-treatment not only enhances the biogas production, but this may
profitable too.
4. CONCLUSION
Application of microwave energy accelerated the dewatering process of sewage
sludge. Furthermore the normally less degradable components become accessible for
biological degradation, hence the biodegradability and the biogas product of anaerobic
fermentation increased. If appropriate treatment parameters are chosen the microwave
method accelerates sewage sludge management and the energy utilization can be
optimalized as well.
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ABSTRACT
The authors propose a personal model for the calculation of pressure regulator and
electromagnetic injection, the volume of fuel injected in cycle and the duration of the
injection with the number of rotation at the total full charge load. This kind of mode can
be used in the modeling system of electronic gasoline injection monounit or multiunit.
To carry out this model it is necessary modeling engines with spark ignition cycle with
gasoline injection with a model helping cycle proposed by the authors.

l.THE OPTIMIZATION OF THE PRESSURE REGULATOR
Pressure regulator maintains constant pressure injection in supplying installation.
[3; 5].
Calculation scheme of the pressure regulator is presented in figure 1.

Figure I. Scheme of pressure regulator: I-membrane; 2- springs; J- valve; 4- connection to the tank;
S- entrance connection; 6- exit connection; 7- housing.

Static balance equation of regulator membrane is given by the following relation:
Fa+Fga=Fh
(1)
where: Fa = Ka f ; Fga =

4

J-• pga ;

4

and Ka is elastic constant springs; f- spring arrow; D-diameter of the regulator
membrane; F a -power pressure of spring;
Fga -pressure power from manifold; pga -pressure from the manifold; pb -gasoline
pressure in masterly of the injection; Fb -the gasoline injection power.
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x-D;
—

tt-D;
a/* —

P* =

After the changing, relation (I) become :

or:

ph = Kr + p^

where:

K, =

:

fii

(2)
•/"

ttD;

; K, = 1..4

Kr - is the constant regulator.

2. THE OPTIMIZATION OF THE ELECTROMAGNETIC INJECTION
The injector proposed by the author are with electronic command Renix type, with
conic top needle with four holes of pulverization or Mono-Motronic with conic top of
needle with three holes of pulverization.
The volume of gasoline injected in cycle is proportional with the injection pressure and
the duration of injection. [3;6].
The section of the passing pulverization hole is determined by the following relation:
[6]
d

—

2

+

[<*
—

d

~'
A A = n sa sin{ —ß \ (
I 2)\sasinp

J

1
)

[2
Where: A|-passing section offered by conic top needle: s a -raising up needle; d^-diameter
of the needle in top zone; p-cone angle tight; dp-sack diameter.
Raising up needle s a is considered to be constant.
It was marked with A| the area of the leaking section near the needle top of injector
with conic top.
A, = f(sa. p. d) = ct
A, = 7tfdn - 0,5 sasin(J)sa sin fl/2:
sa = 0.15 mm; dP = i... 1.2 mm; P = 6QP.

Figure 2. The calculation scheme of electromagnetic injector
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Discharge of gasoline which passes the injector leaking section is calculated by the
relation:
. ¡2(Pt-Pf)

Q„ = / v 4 ,
V

A

...

— ;

(4)

where hi coefficient of discharge in the section offered by the needle; |i, = 0,8
0.93; Taking in consideration relation (2):

(5)

V A

where: A, is the leaking section at the injector; pb - gasoline pressure at the
entrance of injector; p^ - air pressure from the manifold; pb - gasoline density; Kr constant regulator pressure; Q b - discharge of the gasoline.
In the other hands it is lanown from the relation of the discharge definition, that
is the leaking fuel volume during a time unit.
Maybe written :
K

mch

& = - =—
A"',

(6)

From the equality of relation (5) and (6) results un duration of the injection, t,:
t =

'

m

cH

_

I

A

"h*

j

P.-4-pKr-P*
'

'

=

1

=

m

c„ .

L

* o *>acr'

V A

* • L„

m^j

A • Lu

m^

where ^ is the coefficient which represents the ratio between necessary air
quantity for burning moor and the mixed quantity fuel accepted m„d.
Results:

I, =

HtA,pKrp

[s]

(7)

h

where: mcb is the volume of the fuel; maer - the volume of the air aspirated by the
engine; ma(j - quantity of mixed fuel admitted; d - proportioning.
In figure 3 is represented the variation of the duration of injection t, with the engine
speed and the ambient temperature.
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Figure J. The variation of the duration of injection t, with the engine speed and the
ambient temperature.
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The working of the curbed engine with lambda sensor and catalyst, makes
coefficient X. to be mentioned as close as possible to X=l (stoechiometric dosage).
On the base of a personal model the author realized analytic calculation of
pressure in the manifold pga and the admission pressure p„, the calculation of engine
pressure regulator and the duration t| of the electromagnetic injector.
The equation of working engine by spark equipped with electronic engine
injection were determined and introduced into the electronic control unit.
For the modeling cycle engines with spark ignition with engine injection are
noticed the initial dates, pressure expression from un manifold ptfa and the pressure of
air at the end of the admission pa, the thermal volume charging q cb , the filling efficiency
r)v, the raising ratio of the pressure in a , at volume constant burning, raising ratio of the
after burning volume 8, the temperature of the evacuated gasoline T c , the coefficient of
the residual burning gasoline yr, the temperature at the end of the admission T„.
All these expression were analytic calculated and correlated among them in
order to be introduced into the electronic control unit . The calculator gets the
command to repeat this operation till the getting of the imposed error of the engines
with spark lighting parameters.
It is calculated the mechanical theoretic work proposed Llp, the average pressure
proposed p lp , theoretical proposed efficiency and the mechanical losses of the cycle.
The calculation of engines with spark ignition parameter, was sectioned in 10
proceedings and functions. Near the declared constant values at the beginning of the
program, it is considered as initial dates, presumed to be known choosing arbitrary from
the statistical dates of engines with spark ignition cycle: T a0 =322 K; ^ = 2 5 3 0 K; T uo
=2660 K and kfo =1,3; k v0 =1,3; ku0 =1,2; k d o =l,3; k e o =l,3; without them are not
possible to calculate in general way all others coefficients and the other temperature and
the physical size which characterize the cycle. In this way the size above will play the
parameter role, variable will the temperature in which thermal process evaluate. These
temperatures depend on the adiabatic coefficients which in fact are stability by going
though many times of the cycle until these coefficients become constant with 0,000009
error.
This exit decision from the cycle for a certain revolution is given by the diminish of
the constant error of temperature T a under 1,5 K.

3.CONCLUSIONS
It is conceived the calculation of the pressure regulator and of the electromagnetic
injector. It was made the calculation of the injection duration t, with the engine speed
and load which represents the model proposed by the author.
It was effectuated an engine with spark ignition program for the calculation of
parameters with the gasoline injection with the under- program:
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- the calculation program of engines with spark ignition parameters (depending on n and
I at to=-35...+45°C and p 0 = I -102 kPa) [3].
- the calculation program of engines with spark ignition parameters (depending on n and
^ at X=l and p o = H 0 : kPa) presented in annex B;[3).
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ABSTRACT
Authors present the results of their two-year study related Tsigai sheep breeding.
Investigated Tsigai ewes gave much more milk than Hungarian Worsted Merino even in
extensive condition as well. The results verified that the half of Tsigai ewes could be
milked in average for 131 days after the separation of the lambs (day 30.). The ewes
were capable to produce during the lactation period 102 litres which correspond to daily
0.78 litres.
The average milk composition relative to the milking period was supposed around the
following values: fat content 6.97%; protein content 5.44%; lactose content 4.80%; ash
content 0.95%; non-fat solids 11.19% and the total solids 18.16%.
Finally the Authors proposed the milking of Tsigai ewes in 5-6 month lactation,
furthermore the cross-breeding with the Merino or other genotypes towards for
increasing the income of the sheep breeding.
1. INTRODUCTION
Nowadays, the income-expansion of sheep breeding is very important and shepherds
can achieve it by increasing of the quantity and by development of the quality of sheep
milk at the same time. The enhancement of milk yield certainly has an effect on the
quality, quantity and market position of sheep milk products which can cause a positive
feed-back.
The goal of our work is to help the Hungarian sheep-farming and to give useful
information following fields:
- Increasing the profitability of sheep-breeding by enhancement of milk production
and ewe milk yield due using Tsigai genotype.
- Investigating the components of milk.
- Emphasizing the nutritional effects of Tsigai ewe milk and products from Tsigai
ewe milk.
We would like to inform you of our results related milk yield, composition of milk and
some production indexes in this paper.
2. PRELIMINARY RESEARCH WORKS
At the same time the products made of sheep milk are very popular all over the world
and in our Country as well. The data derived from the trade prove that the domestic
market is capable to take sufficiently more product made of sheep milk. Besides this the
domestic data prove that the significant part - about 30% - of the incomes originated
from the sheep farming can be represented by the milk (K.UKOVICS and NAGY,
1999.). The generous works made through several decades concerning the cow milk
23

J. Csanádi, J, Fenyvessy. I. Bajusz: THE BREEDING OF TSIGAI SHEEP AS A POSSIBILITY
TOWARDS THE PROFITABILITY I. MILKING PERFORMANCE, PRODUCTION INDEXES

quality certify that the conditions of the good milk quality are the high production and
hygienic levels which can produce an income being capable to cover the necessary
investments.
The logical direction is to develop the milk production but it can bring the optimal
results with the improvement of the realization of the meat as well. In opposite case the
incomes derived from the sales of milk have to compensate the possibly wastes coming
out from the meat production too.
On the base of the investigations concerning the domestic milked sheep varieties
(KUKOVICS et al. 1992. JÁVOR 1994, JÁVOR et .al. 1998, JÁVOR 1998, KOMLÓSI
1998, GULYÁS and KOVÁCS 1998, KUKOVICS and NAGY 1999. GULYÁS 2002),
it can be said that to increase the milk production by the cross-breeding of the Merino
with milking varieties may be necessary. The autochthonous Tsigai as the possible
variety of the milking sheep-farms became the object of the intensively tested varieties.
At the end of the nineties in order to develop the milking sheep-farms - besides other
varieties - the milk production of the Tsigai was investigated during the thirties, for
example PÓCZOS (1934), in the forties FEJÉR (1942) and among the newer research
works the activity of KOSA (1998) must be mentioned.
During the last decades numerous Hungarian and foreign authors reported about the
composition and properties of the sheep's milk. We can consider the earlier reports of
domestic authors as basic works like CSISZÁR (1928), S C H A N D L (1937),
BALATONI (1963), which provide valuable information about the milk composition of
the Hungarian Combed Merino sheep.
The data originated from high sampling-rated experiments were published about the
composition of the milk of Combed Merino sheep as FENYVESSY (1992), and
furthermore about the composition of the milk of the Merino and the cross-breeding
genotypes as JÁVOR (1994).
The milk composition changes during the lactation period were followed (for example
by CSAPÓ, 1992; FENYVESSY, 1992; MUCSI, 1997; BEDŐ at al. 1999). One of
components were especially investigated by numerous authors. DÖRNERNÉ (1954),
CSAPÓ (1992) dealt with the vitamin content and C S A P Ó (1992) investigated the
content of the minerals in the sheep's milk.

3. MATERIALS AND METHODS

Farming, feeding, sampling
We took the individual samples from a Tsigai sheep herd on Hungarian Grand Plane
(village Makó-Rákos) during the years 2000 and 2001. The feeding was based on the
grazing and was characteristically extensive type. Depending on the weather and the
available pasture in most necessary cases we gave additional fodder (0.2-0.3 kg/ewe).
The herd was held in free and they spent the night in the sheep-pen only.
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In order to ensure the undisturbed growth of the lambs, sampling took place first only
after the 30 ,h day of lactation. The duration of the lactation was 165 days. The ewes
were milked twice a day. The milking was done manually, following the thorough
cleaning of the udder and the foremilking was done separately. The samples were
examined within 3 hours following milking subsequently.
The milking was made by hand the mixed milk samples represented the daily
production (morning + evening milking). For the individual investigations we selected
ewes having average ability. For the individual investigations we selected 12 ewes
having average ability. By this way we wanted to avoid the overestimation of this
variety. Due to the problems during the lactation and the earlier drying-off we could use
the results of 5 ewes only.

Investigation of the raw milk
The raw milk samples were collected on the spot according to the EN ISO 707:2000
European Union Standard. We tested the quantities of the main components of milk as
protein, fat, lactose, ash, solids and the non-fat solids according to the IDF Standard
14IB: 1996. For the investigation of the raw milk samples we used instrument (MilcoScan) accredited for the raw milk qualification.

Mathematical and statistical methods
We used the MS Excel and Statgraf programs to process the data files of the substance
values. To prove the connections between individual parameters we prepared a
correlation matrix. We investigated the effects of the ewes, the year and runoff of the
lactation period on the milk production by three-way Analysis of Variance, while the
effect of the ewes and the lactation on the produced milk components was made by twoway Analysis of Variance. For the estimating of the milk performance parameters
(production of milk, fat. protein, etc.) during the lactation period the Trapezoid Method
were used. The graphic illustration was made also using the MS Excel and Statgraf
software with the appropriate conversation.

4. RESULTS

The results of the investigated Tsigai ewes milk production was behind the values of
publications available in the bibliography concerning the milking sheep genotypes. But
the Tsigai is able to produce much more milk than Merino even in extensive condition
as well.
Our results from the investigation of the milk performance are shown in Figure 1.
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Effect of
Lactation
Ewe
Year
Residue
Total

SO
4906725,9
1280355.4
148918.8
1280909.3
7616909.4

DF
9
4
1
85
99

MQ
545191,7
320088.8
148918,8
15069,5

F
36,178
21,241
9,882

Significance level
0,0000
0.0000
0.0023

Figure I. Milk performance of Tsigai ewes in the two-year study
The lactation performance showed similar trend as in the literature. The peak of the
milk production was in May ( 1170 ml/day/ewe approximately).
Significant difference was in the milk production in the case of individual ewes. This
result suggests that the selection is very important for reaching higher production.
The daily milk production of investigated ewes differed significaly in the same breeding
condition. It's reasons are multifactorial an we didn't investigate the exact reasons, but
we can find similar data in the literature. The difference was about 10%.
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We found sufficient differences between the compositions of milk from individual ewes
during the milking period. Taking into consideration the composition of milk (%) on the
same sampling day we can expect the highest deviation figures as: protein content
0.89%; fat content 2.19%; lactose content 0.33%; non-fat solids 1.29%. while in the
total solids 3.48%. The figures of the Coefficient of Variance (Cv%) deviation prove
that in case of the highest deviation can be expected in fat content while the lowest
deviation can be appeared for the lactose content.
Our results verified that the half of Tsigais could be milked in average for 131 days after
the separation of the lambs (day 30.). The ewes are capable to produce during the
lactation period 102 litres which correspond to daily 0.78 litres. On our opinion we have
proved that with the farming of Tsigai population the produced milk quantity could
create the possibility of the profitable sheep farming.
We found sufficient differences between the compositions of milk from the individual
ewes during the milking period. Taking into consideration the content (%) of milk
component in ewes' milk on the same sampling day we can expect the highest deviation
figures as: protein content 0.89%; fat content 2.19%; lactose content 0.33%; non-fat
solids 1.29%, while in the total solids 3.48%. The figures of the Coefficient of Variance
(cv%) prove that in case of the highest deviation can be expected in fat content while
the lowest deviation can be appeared for the lactose content. The trend in the milk
composition was in conformity with the expectation during the milking period and in
accordance with the relevant literature.

AUV0 9S

Protein. 5 44

Figure 2. Average milk composition of Tsigai ewe's milk
On the base of our results, our valid conclusions regarding Tsigai ewes held on the
Hungarian Great Plain are as following. Sufficient differences can be expected
concerning the milk composition and between the ewes during the milking period. At
the end of the lactation the following values can be expected: the highest protein content
6.35%; the fat content 9.37%; the lactose content 4.98%; while the non-fat solids
12.19% and the total solids would be about 21.56%.
The average milk composition relating to the milking period was supposed around the
following values: fat content 6.97%; protein content 5.44%; lactose content 4.80%; ash
content 0.95%; non-fat solids 11.19% and the total solids 18.16%. (Figure 2.)
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According to our results the daily average production rate during the milking period was
51.1 g of fat; 40.7 g of protein; 36.6 g of lactose; 84.3 g of non-fat solids and 135.4 g of
total solids.
Table 1. Daily production data of Tsigai ewes (Average; g/ewe/day)
Fat
Protein
Lactose
Nfs

1

Ts

2000 (n=50)
Daily average (g)
Deviation
Cv%
Max
M in
Whole production (g)

52,5
11.2
21.3
64.6
29,7
6572

41.9
10,9
26,0
55,1
19.4
5177

37,0
10,5
28,4
50,4
15,8
4537

86,3
23,1
26.8
114,8
38.7
10631

138.8
33.9
24.4
179.4
68.4
17203

82,3
29.7
36,0
126,9
28,8
11935

131.9
43,8
33,2
193.1
48,5
19109

2001 (n=14)
Daily average (g)
Deviation
Cv%
Max
Min
Whole production (g)
Nfs: Non-fat solids; Ts: Total solids

49.6
14.4
29.1
66.9
19,7
7174

39,5
13,4
33.9
60,0
15,0
5732

35,9
13.7
38.0
55.8
11,5
5201

It follows from our results coming out from the summarized average productions that
ewe of middling ability during one milking period - with extensive conditions is
capable to produce totally 6.873 kg of fat, 5.455 kg of protein, 4.869 kg of lactose,
11.283 kg of non-fat solids and 18.156 kg of total solids. Result of the different years is
presented in Table I.
5. CONCLUSIONS
Investigated Tsigai ewes are able to produce much more milk than Hungarian Worsted
Merino even in extensive condition as well. Our results verified that the half of the
Tsigai ewes could be milked in average for 131 days after the separation of the lambs
(day 30.).
Ewes are capable to produce during the lactation period 102 litres which correspond to
daily 0.78 litres in average.
Sufficient differences can be expected concerning the milk composition and between
the ewes during the milking period in accordance with the literature. At the end of the
lactation the following values can be expected: the highest protein content 6.35%; the
fat content 9.37%; the lactose content 4.98%; while the non-fat solids 12.19% and the
total solids would be about 21.56%.
The average milk composition relating to the milking period was supposed around the
following values: fat content 6.97%; protein content 5.44%; lactose content 4.80%: ash
content 0.95%; non-fat solids 11.19%and the total solids 18.16%.

28

J. Csanádi, J, Fenyvessy. I. Bajusz: THE BREEDING OF TSIGAI SHEEP AS A POSSIBILITY
TOWARDS THE PROFITABILITY I. MILKING PERFORMANCE, PRODUCTION INDEXES

In our experiments the produced results of Tsigai ewes do not reach the values of the
milking varieties published in the scientific literature but their values are sufficiently
higher than the merinos' ones being predominant in Hungary.
Our result suggests that the income of sheep breeding can rise remarkable with the
intensive milking of Tsigai ewes in a 5-6 month lactation, furthermore Tsigai genotype
can be proposed for the cross-breeding with the Merino or other genotypes.
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THE CONNECTIONS BETWEEN THE ENGINE SPEED, THE
AIR EXCESS FACTOR AND THE INJECTIONS DURATION
FOR THE MODEL SUGGESTED BY THE AUTHORS
Daroczi, C*., Blaga, V
*University of Oradea, Faculty for Protection of Environment
ABSTRACT
In this paper the fuel metering scheme is presented for both the multipoint and
singlepoint injection system designed by authors. The software outputs are the 3dimensional variations between angular speed and ambient temperature respectively
angular speed and A coefficient.
1. INTRODUCTION
The system suggested by authors is presented in figure 1 which is a system that can
be adapted to the engines of standard DACIA type passenger car or the Logan type car
which both have the following characteristics of engine, table I [4].
Tablel.
Version / Characteristics
S (standard)
T (Logan)
810-99
106-20
Engine code
73-77
77 - 83,6
Bore- Stroke [mm]
1557
Displacement [cm3j
1289
Compression ratio
8,5 : 1
9,25 : 1
Petrol unleaded
Fuel
Fuel metering
Electronic injection - Single point
Multi point
750 - 800 rpm
Idle speed
0,15 Inlet valves
The valves' clearance
- at cold engine
0,20 +Exhaust valves
Firing order
1 3
4
2
The systems main task is the establishment of connection between the quantity
of the engine's intake air and the quantity of the injected fuel working-cycle by
working-cycle forming a mixture of maximum economically for the engines in each
operation points of the engine map at each workings conditions. For the model of the
system proposed by the authors was proposed one system from injection of gasoline
Bosch Motronic which is operated by power for air with ultrasonor valve. It is used by
plate from acquisition from trial, program from acquisition from date, electrical sensor
for temperature, electrical for pressure, electrical sensor for engine speed and angular
position of throttle valve, exhaust gas sensor. It was made one study for select air excess
factor A = 1 (electronic dosage).
In figure 1 is presented the the fuel metering system of the Renix system, used to
the conversion of the system suggested by the authors.
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b.
Fig. 1 The scheme of fuel metering system suggested by the authors: a - Renix system;
b - Mono Motronic system;!- petrol lank; 2. - electric pump; 3. - electric filter; 4 pressure regulator; 5 - flow meter (traductor for the measure of the air's quantity); 6 control unit; 7 - injection main line: 8 - electromagnetic injection; 9 - little lid valve
for the measure of the pressure in the system; /0- acceleration flap.
The electronic injection system determine the connection between the injected
gasoline quantity on cycles at engines each work conditions and the quantity of intake
air, thus injectors opening time establishes in adherence to the evidence stall, with
control units manually operated according to the effective engine moment and the
minimum polluted emissions (carbon monoxide, hydrocarbon, nitrogen, oxide)
afterwards this is motorized in the injection. Equipment's control unit, tabular or under
variations curves form of the injectors opening time depending on engine speed, having
as variable parameter either the pressure in the intake manifold or the throttle valve's
position, has to be especially precise.
The adjustment of the injected petrol quantity for each working cycle for the
different engines working conditions depend on the intake air quantity due to the air
flow meter which is equipped with a sensor which transmits information in regard of the
airs excess to the control unit.
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The air flow meter with palette and a sensor element are with an airs flow meter
of Karman VORTEX type that improves the engines performance. A study was made
for the choosing of the airs excess factor. It is made by the pressure regulator; it is; the
pressure regulator constant was
determinated taking into consideration
the
electromagnetic injectors. It is made and it is calculated the injections duration.
The molding of engine with spark flrig cycles with gasoline injection supposed by the
authors is carried out by the 3-D dimensional and by dimensional parameters in two
cases in figure 2 and 3.
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Fig. 2 The connnections between the engine and the airs excess factor of the injections
duration for the model suggested by the authors.
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Fig.3 The connneclions between the engines speed and the ambient
of the fuel mass for the authors suggested model.

temperature

2. THE THEORY FROM CALCULATION
A delicate problem from point of program on the computer, adiabatic coefficient is
it starting calculation, temperature in different point are unknown and the adiabatic
exponents not can be determinable. For solution of this problem has been used at
impose to some value, found initial more correct, who permit a cycle crossing and
determination more precise temperature.
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The temperature at the finished admission T, was to consider known as initial date
and she's expression calculation it be used at the finished as equation from verify at
finished the cycle
Through calculate again of adiabatic exponent on amount foundation temperature's
to get from the new cycle. In this mode, through some cycle the error can be reduce
upside a calculate estimate admit in a thermic calculus very pretentious. Must be
introductory simplify hypothesis that one with starting burning at finished
corresponding thermic agent composition it is instantaneous beckoning that finished
corresponding the excess coefficient from air X with who are place burning fuel.
It be to achieve a experimental equipment for try the proposed model by the author,
gifted with device and electrical sensors necessary of modeling.
3. THE PROPOSED CONTRIBUTIONS
It was realized a program from calculate parameter spark ignition engines with
electronic injection from gasoline with subrogates:
- the program from calculate to parameter spark ignition engines with electronic
injection from gasoline (dependence after revolution n and excess coefficient of air X at
temperature ambient medium t<j=-35...+450C and pressure ambient medium p 0 = 1 • 102
kPa);
- the program from calculate to parameter spark ignition engines with electronic
injection from gasoline (dependence after revolution n and temperature ambient
medium to at excess coefficient of air X=1 and pressure ambient medium p 0 = 1 -102 kPa);
-the program from calculation of cycle spark ignition engines with electronic
injection from gasoline.
With helping from calculate it be calculating and represent variation 3-D
adiabatic and politropic coefficient, temperature and pressure in the characteristic point
of cycle, coefficient from fill, dosage, measure thermal combustion of unity cylinder
engine, rapport from grow of pressure in izocore combustion, rapport growth volume in
post burning, the technical-economical of driving and duration injection.
It be representation 3-D variation of parameter technical-economic of model
proposed with revolution engine and temperature ambient medium. It be to achieve a
comparation between the calculate and measured of duration injection and angle
injection with revolution growth from at 500 at 6500 rpm, of engine with electronic
injection gasoline type Bosch Motronic. It be realization one comparation between
diagram theoretic from cycle proposed by the author and diagram of engine with
electronic injection of gasoline, that was obtain one the experimental installation.
The determination of pollution produce itself in conformity with principle
prescription, the engine to equip with electronic injection of gasoline that it can be put
in pollution standardize from Europe in vigor.
It be to effect calculation error and the correction factor face atmospheric
condition from reference, on the engine electronic injection of gasoline system. For
engines fitting out with propose from author it well be raise on engine stall, from
foundation diagram 3-D for duration injection, angle from kindling at total load and
partial load and enrichment coefficients at total load.
Investigation realized is to be continued for determine mechanical loss at
electronic injection of gasoline, in domain little revolution.
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ABSTRACT
Authors investigated the use of whey issued in the cheese making from sheep milk. First
of all they emphasise the nutritional value of whey shortly. The further part of paper
they report the result relating the experimental cheese making, the cheese yield, the
distribution of the raw milk constituents between the cheese and whey.
They developed a technology for soft cheese from sheep milk whey. Beyond the
technology operation and parameters they gave transferring ratios in the course of
production. They processed a possible technology for making whey cheese. In their
experiments the whey cheese yield was 10.23% and the transfer of total solids from
sheep milk into whey cheese was 44.32% respectively.
Authors feel it necessary to make more experiments in order to reach higher yield and
more advantageous sensory properties for the dairy adaptation.

1. INTRODUCTION
The whey is emerging in the course of cheese, quark and casein production. It was
considered as invaluable product and strived to escape from it even draining into the
sewage system.
It has been cleared out that the whey contains really valuable components in the point of
view of nutrition and the amount of them can not be neglected even economic reason as
well.
We have to discuss the nutritional value of the individual whey constituents shortly.
More than 200 different substance can be identified in the milk and the can be found in
the whey as well. It can be mentioned that the effect of the amount of the fat in the whey
is low but the lactose, minerals, organic acids, vitamins and last but not least the
proteins have higher levels. The Casein residues and whey proteins are not only
important due to their energy content but their constituents like Lactoferrin contains
iron, the immunoglobulin anabolisms and carriers of the different antibodies. The whey
proteins are rich in Cystein (1.9-6.5%). It has to be to special emphasised the
Tryptohane occurring in all fractions but in the whey protein has the highest content of
it (3.7%). The whey proteins are in really significant amount in lot of fraction (10%)
compared to demands of a developing body (7%). Furthermore it can be say that the
composition of the whey proteins is well balanced and more valuable compared to the
casein proteins in the point of view of nutrition HAENLEIN (1995).
Furthermore the processors, lasting the environment with ''pollutant", can calculate
finings because of the more and more sever environmental prescriptions. ANON (1973),
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HORTON (1975). The above mentioned facts explain why the researches, dealing with
utilisation of whey, have been begun in the last decades.
The first direction of the researches can be directed to decrease the fat and protein
content of whey reaching higher yield in the production. Another branch is the total or
individual utilisation of whey for chemical industry (e.g. alcohol production) for feed
industry (veal feed), or for human consumption (whey drink, whey cheese).
The other ways of utilisation of whey are also known from the literature CASALIS
(1975), KROSITZ, ZEGARRA (1976).
1. Feed (directly and for silage)
2. Processing to evaporated whey
3. Production of whey powder
4. Production of whey protein concentrate
5. Whey-yeast production
6. Flavoured whey drinks
7. Lactose production
8. Lactic acid production
9. Alcohol production
In this article we focus several possible utilisation of sheep milk whey, the yield and
composition of whey from Kashkaval cheese production and the development of a soft
whey cheese in pilot plant experiments.
2. MATERIAL AND METHODS
The investigations were carried out in an East Hungarian cheese making plant. The
composition of the produced cheese and whey, the amount of milk constituents in the
arising by-product and its composition were determined by the following methods.
Milk composition: IDF Standard 141B: 1996
The yield was measured by gravimetric method. Yield= kg cheese/100 litres milk
Casein and whey protein content: HPLC, SDS PAGE
pH, acidity (SH°): MSZ 3707:1981:
3. RESULTS
Kashkaval cheese production
In the point of view of further processing the composition and properties of the whey
deriving from different places are not the same. Additionally differences can be found
within one kind as well (rennet) such in case of whey of soft semi-hard and hard
cheeses. Thus the composition of the whey is constant. The composition is mainly
influenced by the three factors:
1. The composition of the milk and the ratio between the components. Its main
influencing factor is the art of the animal
2. Significant fluctuation can be observed in the individual milk samples
depending on variant, on the individual animal on the lactation period etc.
3. The operations applied during the cheese and casein production have significant
influence on the whey composition.
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The average composition of the investigated sweet and acid cow milk whey and sheep
milk whey is shown in Table I. As it could be expected the composition of the whey of
Kashkaval cheeses made in industrial circumstances differed from cow and ewe's milk
whey. It contained 2 times more protein and 5-6 times more milk fat compared to cow
milk ones.
Table 1 Average composition of whey from cow and sheep milk
COMPONENT

SWEET WHEY

ACID WHEY

WHEY FROM SHEEP
MILK

6.50
4.70
0.90
0.25
0.60

5.80
4.00
0.90
0.20
0.75

7.80
4.10
1.80
1.25
0.70

Total solids
Lactose
Protein
Fat
Minerals

After compilation of our investigations regarding to sheep milk whey we elaborated a
whey chase making production technology. The composition of the final product was
the followings: Dry matter 58%, Relative fat content 51%, Absolute fat content 30%.
The yield of the cheese production was «580 litres/100 kg cheeses.
We have investigated the transfer of constituents into the whey and into the cheese in
the course of the cheese production. Their results are shown in Table 2.
Table 2 Distribution of the raw milk constituents between the cheese and whey in
the dairy firm experiments (%)
WHEY
74.84
0.95
0.22
1.27
4.65
0.75
82.68

SHEEP MILK

CHEESE

<—

Water
Fat
Casein
Whey protein
Lactose
Minerals

82.04
6.14
4 45
1.37
4.90
1.10

«-

Total

100.00

<—
<—
<—

—>

7.20
5.19
4.23
0.10
0.25
0.35

->

17.32

—>

—>
—•
—»

It can be seen that the majority of the substances transferred into the whey meanwhile
the ratio transferring into the cheese express the yield. 56.34% and 43.66% of dry
matter was transferred into the cheese and whey respectively. The results related to the
Kashkaval cheese production is not published in detail here because the aim of this
article was the utilisation of whey.
Utilization of w hey from sheep milk for cheese production
The sheep milk and its whey arising in the cheese production has higher amount of
constituents compared to the cow milk and its whey. This difference comes from the dry
matter content due to the higher fat and protein content. The more disadvantageous
protein/fat ratio and more unfavourable emulsion state of fat influence the utilisation of
whey and the properties of products made from it. These facts and the worse microbial
quality have to be taken into account in the course of our experiments.
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The process flow sheet of the whey produced by us is shown in Figure I

Figure 1. Process flow sheet of the experimental whey cheese
According to our opinion we have produced a soft cheese suit to the Hungarian taste.
It has to be mentioned that the precipitation of protein by acid and heat was the critical
point of the production, on the one hand it influenced the yield and on the other hand
the too high precipitation temperature caused changes in the taste. The precipitation
process has to be optimised in further experiments.
The dry matter content and fat content of the produced cheese were 42% and 18%
respectively. The yield was 10.23% in the experiments.
Taking into account the sensory properties of the sheep milk whey the possible further
processing directions is shown on Figure2.
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Kashkaval
cheese

White double
cream cheese
Permeate
(Lactöse)
t^St

Ultrafiltration
Permeate

| Fat

~

_
f Processed cheese

(Separation!^. Cream
Evaporation
i
Spray drying
1
1
Whey powder

Butter
Sheep cheese

•

Mixing
—Sheep milk
i
Whey cheese

Figure 2. Processing possibility of sheep milk and sheep milk whey
4. CONCLUSION
The whey is a by product resulting from cottage cheese and cheese production contains
very valuable constituents regarding both the nutritional and economic value. According
to our opinion it has to be utilised at all mainly transferring the whey into milk product.
We confirmed that the composition of whey from cow and sheep milk is differing
remarkably. We have discussed several further processing methods of whey and showed
our special whey cheese production technology. Furthermore we developed a
technology for soft cheese from sheep milk whey. Beyond the technology operation and
parameters we have given transferring ratios in the course of production. It can be seen
from the figures that 10.23% (yield) and 44.32% of the total solids of the raw milk
transferred into the whey cheese respectively.
More experiments are needed in order to reach higher yield and more advantageous
sensory properties.
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FOOD INDUSTRY IN HUNGARY'S SOUTHERN GREAT PLAIN
REGION
György
Hampe!
University of Szeged, Faculty of Engineering
1. INTRODUCTION
There is an ongoing research at the Faculty of Engineering to collect information in the
Southern Great Plain Region about the data, the data sources and information systems
food industry managers use to make decisions. To optimize the collection of the
information necessary to achieve our goals, some secondary research had to be done and
this paper presents the data acquired.
Due to its strategic importance food industry is traditionally significant in the Hungarian
national economy. Although the ratio of food industry is decreasing compared to other
branches of the national economy, its share in the gross domestic product (GDP) is still
significant. The GDP (at current prices) was 21,802 billion HUF in 2005 and from this
amount of GDP (at current prices) the production value of the food industry branch was
close to 2,000 billion HUF. (Average exchange rate in 2005: I USD = 199.66 HUF)
The structure of the Hungarian food industry conforms to the capabilities of the
Hungarian agriculture and to the structure of the food consumption. The Hungarian food
industry processes basically domestic raw material and buys up 75 percent of the goods
output by the agriculture. The share of sectors performing primary process of the
agricultural products is 66 percent of the production.
The role of Central Hungary is the most remarkable in food processing with a share of
one third. This region's share in production has grown 9 percent in the last 10 years.
Considering the production value there was also some noticeable growth in the
Southern Transdanubia region. In other regions, like in the Southern Great Plain
Region, the importance of the food industry has decreased.
2. THE POSITION AND THE ECONOMY OF THE SOUTHERN GREAT
PLAIN REGION
The Southern Great Plain Region is the biggest region in Hungary (see figure 1). It
makes up 19.6 percent of Hungary's territory with 18,256 square kilometres. Thirteen
percent of the country's population, 1,353,433 people live there.

Figure I. The Southern Great Plain Region in Hungary
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The forming of the region's economy was influenced by natural fundamentals and
history also affected the economic development: The major part of the produced goods
fell into the hands of the Ottoman Empire in the 16th and 17th century, the population
settled in to survive. The scarcely populated southern area of the region became
populated in the 18th century, while Kecskemét and Szeged became significant towns
of the country. The historical events of the 20th century also had a great impact on the
situation of the people living in the region: in the beginning of the century, from the
favourable position of the geographical centre, they have found themselves on the
south-eastern brink of the country.
The economy of the Southern Great Plain Region goes through a constant
transformation since the 1990s like all the other regions of the country. Although the
sectors in crisis were essentially missing from here, due to the unfavourable processes
accompanying the economic transform the industry got into trouble. The changes in the
region did not affect the different sectors evenly. One loser was the food industry where
the production fell back above the country average. The volume of the production
significantly decreased since the 1990s and especially since the second half of the
decade. Despite the recession the food industry established on the excellent agricultural
fundamentals retained its leading role in the industry of the region. This can be proven
by the production, the sales and by the number of employees.
The territory has a share of about 9 percent from the country's GDP (or about 14
percent without the capital city). The GDP per capita was about 1,400 thousand HUF in
2005 which is 68-69 percent of the national average. This performance was sufficient to
reach the fifth place among the rank of seven Hungarian regions. According to EU data
the GDP per capita (in purchase power standards) of the region is about 40 percent of
the EU average.
3. FOOD INDUSTRY IN THE REGION
The sector's share in the GDP shows the importance of the food industry very well. Six
percent of the region's GDP is produced by the food industry. This is 25 percent of the
industrial GDP which is greater than the national average by three third. The enterprises
in the region contribute almost 15 percent to the GDP of the Hungarian food industry.
Grain farming and animal husbandry became determining in the region based on the
traditions. The food production of grain industry, meat industry, canning and diary
plants represent 20-25 percent of the national production.
The agricultural products produced in the region ensure the utilization of the settled
food industry capacity (for example manufacture of fodder and milling industry). The
quantity of the vegetal products usually exceeds the sector's raw material demand, so
the food industry plants can buy up most of the necessary material within the region.
Békés county's role is significant in supplying the milling and fodder industry mainly
relying on the local agriculture. Bács-Kiskun county has an important role in supplying
the tinning industry which is also based mainly on local material. The situation is
slightly different in the case of animal products. Almost 30 percent of the fat stock and
the milk bought by the food industry are from other parts of the country mainly because
of quality problems. Among the most important animal products Csongrád county is the
leader in supplying beef cattle and pork and Bács-Kiskun leads in the poultry supply
(with the exception of the turkey).
Decrease of the production in the last decade lead to a significant decrease in the
sector's number of employees. The rate of the decrease in the number of employees
working in the food industry sectors of the region was much higher than the national
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average. Even so their proportion within the industrial employees is still much higher
here in the region than in the country.
4. SOME FOOD INDUSTRY DATA OF THE REGION
Most of the headquarters of the enterprises involved in the production of food and
beverages in the Southern Great Plain Region can be found in Bács-Kiskun county: 62
percent; 20 percent of the enterprises are in Békés and 18 percent of them are in
Csongrád county. Table I shows the management forms of the enterprises in the
counties. The most popular form is the limited liability company, more than 68 percent
of the enterprises in the region is operating in this form (and almost two third of them
can be found in Bács-Kiskun county). Limited partnerships have a share of 23 percent
and almost 4 percent of the enterprises are companies limited by share. The ratio of
other management forms is insignificant.
Tihlc I
Distribution of enterprises involved in food and beverages production
by counties and management forms (2006)
M a n a g e m e n t forms
Agricultural co-operative
Company limited bv shares
Limited partnership
Limited liabilitv company
Other co-operative
Unlimited general partnership
Total

Bács-Kiskun
0,70%
3.14%
19,86%
72,13%
2,61%
1,57%
100,00%

Management forms

Bács-Kiskun
66.67%
Agricultural co-operative
Company limited by shares
51.43%
54,29%
Limited partnership
65,20%
Limited liabilitv company
Other co-operative
62.50%
Unlimited general partnership
60,00%
Total
62.05%
Source Hungarian Central Statistical Office

Counties
Békés
0,00%
4.81%
31,55%
59,36%
2,14%
2,14%
100,00%
Counties
Békés
0.00%
25.71%
28.10%
17,48%
16,67%
26,67%
20,22%

Csongrád
1,22%
4,88%
22.56%
67.07%
3.05%
1.22%
100,00%

Csongrád
33,33%
22.86%
17,62%
17,32%
20,83%
13.33%
17.73%

Region
0,65%
3,78%
22.70%
68.65%
2,59%
1,62%
100,00%
Region
100.00%
100,00%
100,00%
100.00%
100,00%
100,00%
100,00%

Table 2 shows the distribution of food and beverages production in the region and in the
counties.
Most of the food industry enterprises in Bâcs-Kiskun county are involved in activities
like: manufacture of wines (33.1%); manufacture of bread, manufacture of fresh pastry
goods and cakes (13,2%); processing and preserving of fruit and vegetables (6,8%);
production and preserving of meat (6.5%); manufacture of mineral waters and soft
drinks (5,4%). There is no processing and preserving of fish and fish products or
manufacture of margarine and similar edible fats in the county.
Most of the food industry enterprises in Békés county are involved in activities like:
manufacture of bread, manufacture of fresh pastry goods and cakes (30,5%); production
and preserving of meat (9,1%); manufacture of prepared feeds for farm animals (8.6%);
manufacture of mineral waters and soft drinks (5,9%); manufacture of distilled potable
alcoholic beverages (5,4%); processing and preserving of fruit and vegetables (5,4%);
manufacture of grain mill products (5,4%). There are no enterprises involved in
manufacture of wines, processing and preserving potatoes, manufacture of sugar,
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manufacture of other non-distilled fermented beverages, manufacture of refined oils and
fats, manufacture of condiments and seasonings, manufacture of fruit and vegetable
juice or manufacture of cider and other fruit wines.
In Csongrád county production of most of the food industry enterprises include:
manufacture of bread, manufacture of fresh pastry goods and cakes (20,1%); processing
and preserving of fruit and vegetables (14,0%); production and preserving of meat
(11,0%); manufacture of mineral waters and soft drinks (7,9%); manufacture of
condiments and seasonings (5,5%); manufacture of other food products (5,5%). There
are no enterprises involved in activities like: processing and preserving potatoes,
manufacture of sugar, manufacture of fruit and vegetable juice, processing and
preserving of fish and fish products, manufacture of homogenized food preparations and
dietetic food, manufacture of margarine and similar edible fats or processing of tea and
coffee.
Table 2
Distribution of food industry activities (2006)
Bács-

Activities

Kiskun
33,10%

Man of wines

Békés
-

Csongrád

Region

4.27%

21,30%

13,24%

30.48%

20.12%

17,95%

Proc and preserv of fruit and vegetables

6.79%
6.45%

14.02%
10.98%

7,78%

Prod and preserv of meat
Man of mineral waters and soft drinks

5.35%
9.09%

5,40%

5.88%

7.93%

5,95%

Man of prepared feeds for farm animals

3.83%

8.56%

3.66%

Man of distilled potable alcoholic beverages

3,31%
3,83%

5,35%

3.66%
1,83%

4,76%
3,78%

Man of bread, man of fresh pastry goods and cakes

Man of cocoa chocolate and sugar confectionery
Prod and preserving of poultry meat
Man of macaroni, noodles, couscous and similar farinaceous product;

3,48%

4.28%
3,74%

3.31%
2.44%

4,28%
5,35%

2.61%
0.87%

3,05%
2,44%

7,78%

3.57%
3,46%
3,35%
3.14%
2,59%

2,67%

3,05%
5.49%
4.27%

1.39%

2,14%

3.05%

1,84%

Man o f b e e r

1,39%

2.67%

1.22%

1,62%

Man o f rusks and biscuits, man. of preserved pastry goods and cakes

1.39%

2,67%

0.61%

1,51%

Man of grain mill products
Man of condiments and seasonings
Prod of meat and poultry' meat products
Operation of diaries and cheese making

-

1,84%

Man of crude oils and fats

1.22%

0,53%

1.22%

1.08%

Man ofethylalcohol from fermented materials

0,70%
0.87%

0,53%
0,00%

1.22%

0,76%

0,61%

0.65%
0,54%

Man o f prepared pet foods
Man of fruit and vegetable iuice

0.87%

-

Man o f refined oils and fats

0,35%

Man of homogenized food preparations and dietetic food

0.53%

Man of cider and other fruit wines

0.35%
0,17%
0.17%

Proc of tea and coffec

0.17%

0,53%

Proc and preserv potatoes

0.17%

Man of sugar

0.17%

Man of other non-distilled fermented beverages

Proc and preserv o f f i s h and fish products

-

Man of margarine and similar edible fats
Man o f other food products
Total
Source: Hungarian Central Statistical Office
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-

-

-

0,53%
0.53%

-

0.61%
-

0,61%
0.61%

0.32%
0,32%
0,22%
0,22%

-

0.22%

-

0,11%

-

0,11%

-

0,11%

-

0,11%
3.03%
100.00%

1,92%

4.28%

5.49%

100.00%

100.00%

100.00%
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There is some kind of food industry production in 156 settlements of the region. Table 3
shows the most important settlements in the region considering food industry. The table
lists settlements where there are five or more enterprises engaged in the production of
food and beverages.

Table 3

N u m b e r of f o o d i n d u s t r y e n t e r p r i s e s in s o m e s e t t l e m e n t s ( 2 0 0 6 )
lleadquarter
Kecskemét
Kiskörös
Soltvadkert
Kiskunfélegyháza
Baja
Kiskunhalas
Izsák
Kalocsa
Kecel
Kerekegyháza
Akasztó
3 Kiskunmaisa
=3 Laiosmizse
S Császártöltés
3 Szabadszallás
Tiszakécske
Tabdi
Ukitelek
Csengőd
Harta
Sükösd
Helvécia
Jánoshalma
Solt
Soltszentimre
Vaskút

No. of enterprises
Headquarter
Békéscsaba
105
81
Szarvas
36
Gvula
27
* Orosháza
26
2 Mezöberénv
22
Békés
19
Tótkomlós
Kondoros
15
14
14
Headquarter
13
Szeged
Hódmezővásárhely
II
•o Szentes
10
Su Asotlhalom
9
• 9
1 Csongrád
w Makó
9
8
Kistelek
7
Mórahalom
6
6
6
5
5
5
5
5
Source Hungarian Central Statistical Office

No. of enterprises
30
20
16
15
9
8
7
5
No. of enterprises
67
16
13
7
7
6
5
5

Table 4 shows the distribution of food industry enterprises by revenue category. 44
percent of the enterprises in the region have revenue less than 20 million HUF, 12
percent of the firms have annual revenue between 21 and 50 million HUF, 22 percent
have annual revenues between 51 and 300 million HUF and only 16 percent of the
enterprises have higher annual revenues. (Seven percent of the enterprises did not
provide revenue data.)
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Table 4
D i s t r i b u t i o n of f o o d i n d u s t r y e n t e r p r i s e s b a s e d on r e v e n u e c a t e g o r i e s ( 2 0 0 6 )
"ounties
Bics-Kiskun
Békés
Csongrid
0-20 million HUF
44,60%
40.64%
43,90%
21-50 million HUF
12.80%
11,32%
11,76%
19.69%
26,74%
25,00%
51-300 million HUF
301-500 million HUF
4,18%
5,35%
4,88%
501-700 million HUF
2,79%
1.60%
1,22%
1,07%
4,27%
701-1000 million HUF
2,%%
1001-2500 million HUF
3,83%
3.21%
1.83%
2501-4000 million HUF
1.05%
0,00%
0.00%
1,57%
Over 4001 million HUF
2.14%
2,44%
7,49%
Unknown
8,01%
3,66%
100,00% 100,00%
100,00%
Total
Source Hungarian Central Statistical Office
Revenue category

Region
43,68%
11.68%
22.05%
4,54%
2,27 %
2,81%
3,35%
0.65%
1,84%
7,14%
100.00%

Table 5 shows the distribution of employees by staff categories working in food
industry enterprises in the counties of the region. There are less than 10 people
employed in 63 percent of the enterprises in the region. There are 10 to 100 employees
working in 26 percent of the food industry enterprises and there are only 4 percent of
firms where there are more employees. (The number of working staff is unknown in 7
percent of the enterprises.)

Table 5
D i s t r i b u t i o n of n u m b e r of e m p l o y e e s in f o o d i n d u s t r y e n t e r p r i s e s (2006)
bounties
Bäcs-Kiskun
Békés
Csongrid
0 person
16.20%
13,90%
10,98%
19.69%
1 person
10,16%
15,85%
2 persons
9.23%
8.56%
7,32%
3-4 persons
7,67%
9,63%
10,98%
5-9 persons
11,67%
13,37%
18.90%
10-19 persons
9.58%
14,97%
14.02%
14.44%
20-49 persons
9,23%
9.15%
5,49%
50-99 persons
3,66%
5,35%
100-149 persons
1,60%
1.57%
1,83%
0,87%
0,00%
0,00%
150-199 persons
200-249 persons
0,87%
0,00%
0,00%
0.61%
250-299 persons
0,52%
0,00%
300-499 persons
0,00%
0.35%
0,53%
500-999 persons
0,17%
1.07%
0,61%
0.17%
0,00%
1000-1999 persons
1.22%
8,54%
Unknown
6,42%
3.05%
100,00% 100.00%
100,00%
Total
Source Hungarian Central Statistical Office
StafT category
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Region
14,81%
17,08%
8,76%
8,65%
13.30%
11,46%
10,27%
4,32%
1,62%
0.54%
0,54%
0,43%
0.32%
0,43%
0,32%
7.14%
100.00%
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5. SIGNIFICANT FOOD INDUSTRY ENTERPRISES

Currently there are 54 food industry enterprises which have annual revenue of more
than 1 billion HUF. More than two third of these significant enterprises can be found in
Bács-Kiskun county: 69 percent, 37 enterprises. There are 10 big companies in Békés
county (19 percent) and there are 7 companies (13 percent) in Csongrád county. As it
can be seen in table 6, these bigger enterprises employ different number of workers.
Some of them employ only a few people but there are also firms that give work to
hundreds or thousands of workers.

Table 6

Number of employees in the significant food industry enterprises (2006)

Enter prises
%
number
1
1,85%
5-9 persons
10-19 persons
1
1,85%
22,22%
20-49 persons
12
16,67%
50-99 persons
9
9
16,67%
100-149 persons
4
7,41%
150-199 persons
200-249 persons
4
7,41%
250-299 persons
4
7,41%
300-499 persons
5,56%
3
500-999 persons
7,41%
4
1000-1999 persons
5,56%
3
Total
54
100,00%
Source: Hungarian Central Statistical Office
Staff category

The last table shows some data about the most significant food industry enterprises
(annual revenue above I billion HUF): their headquarters, the number of companies, the
revenue and the fields of activity.
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Table 7
Headquarter, number and main activities of significant food industry enterprises (2006)

County Headquarter

.Number of
enterprises

Akasztó

1

Baja
Bocsa
Csávolv
Érsekhalma
Izsák

3 '
1
1
1
1

Kalocsa

2

Kecskemét

7

Kerekegyháza
Kiskőrös

1
4

Kiskunfélegyháza

4

Kiskunhalas
Kiskun majsa
Laiosmizse
Nyárlörinc
Páhi
Soltszentimre
Soltvadkert
Sükösd

1
1
1

c3
X

A
Ü
CÛ

2

Tabdi

I
1
1
1
2

Békés

1

Békéscsaba

4

Gvula
Örménykút
Szarvas

1
1
2

Szeghalom
Kistelek

1
1

Szeged

S

</)

a

•e
00
c
Si
(J

Szentes
1
Source: Hungarian Central Statistical Office

Activity
Manufacture of wines
Processing and preserving of fruit and vegetables. Manufacture of grain
mill products. Production and preserv ing of poultry meat
Manufacture of wines
Processing and preserving of fruit and vegetables
Manufacture of fruit and vegetable juice
Manufacture of wines
Manufacture of condiments and seasonings. Manufacture of rusks and
biscuits, manufacture of preserved pastry goods and cakes
Manufacture of macaroni, noodles, couscous and similar farinaceous
products. Manufacture of dislilled potable alcoholic beverages.
Processing and preserving of fruit and vegetables. Manufacture of
condiments and seasonings. Manufacture of rusks and biscuits,
manufacture of preserved pastry goods and cakes. Manufacture of other
food products
Production and preserving of poultry meat
Manufacture of distilled potable alcoholic beverages. Manufacture of
wines. Manufacture of distilled potable alcoholic beverages
Manufacture of bread, manufacture of fresh pastry goods and cakes.
Processing and preserving of fruit and vegetables, Production and
preserving of poultry meat. Production and preserving of meal
Production and preserving of poultr vmeat
Manufacture of wines
Production and preserving of meat
Manufacture of wines. Manufacture of mineral waters and soft drinks
Production and preserving of meat
Manufacture of wines
Manufacture of wines
Manufacture of condiments and seasonings
Manufacture of distilled potable alcoholic beverages. Manufacture of
wines
Manufacture of prepared feeds for farm animals
Processing and preserving of fruit and vegetables. Production of meat and
poultry meat products. Processing and preserving of fruit and vegetables.
Manufacture of grain mill products. Production and preserving of meat
Production and preserving of meat
Operation of diaries and cheese making
Production and preserving of meal. Production and preserving of poultry
meat
Manufacture of prepared feeds for farm animals
Operation of diaries and cheese making
Processing and preserving of fruit and vegetables. Production of meal and
poultry meat products. Manufacture of condiments and seasonings.
Operation of diaries and cheese making
Production and preserving of poultry meat
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By name, the significant enterprises of the region are the follow ing:
- Manufacture of bread, manufacture of fresh pastry goods and cakes: P&P
Pékárukészítö és Értékesítő Kft;
- Manufacture of condiments and seasonings: Kalocsai Fűszerpaprika Zrt: UniverProduct Termelő és Kereskedelmi Zrt: Házi Piros Paprika Felvásárló és Feldolgozó
Kft; Szegedi Paprika Fűszer- és Konzervgyártó Zrt;
- Manufacture of distilled potable alcoholic beverages: Kecskeméti Likőripari
Palackozó és Kereskedelmi Zrt; All Stars Drink Ipari. Kereskedelmi és Szolgáltató
Kft: Körös-Royal Ipari, Szolgáltató és Kereskedelmi Kft; Kunság-Szesz Szeszipari
Zrt; Shark-Gate Élelmiszeripari és Kereskedelmi Kft;
- Manufacture of fruit and vegetable juice: Első Magyar Gyümölcsfeldolgozó és
Gyümölcslégyártó Zrt;
- Manufacture of grain mill products: Diamant International Malom Kft; AgrimillAgrimpex Gabonafeldolgozó és Gabonakereskedelmi Nyrt.
- Manufacture of macaroni, noodles, couscous and similar farinaceous products:
Humán Foglalkoztató Kft;
- Manufacture of mineral waters and soft drinks: Maspex Olympos Üdítőital Gyártó
Kft;
- Manufacture of prepared feeds for farm animals: Béták Takarmányfeldolgozó
Szolgáltató és Kereskedelmi Kft; Helvécia Protein Trade Termelő és Kereskedelmi
Kft;
- Manufacture of rusks and biscuits, manufacture of preserved pastry goods and
cakes: Karamell-Snack Élelmiszergyártó Kft; Fornetti Fagyasztott Pékáru-Termelő
és Kereskedelmi Kft;
- Manufacture of wines: Kiskun-Vin Mezőgazdasági, Kereskedelmi és Szolgáltató
Kft; Weinhaus Borászati, Termelő, Kereskedelmi és Szolgáltató Kft; Cavern
Italgyártó Zrt; Domro Borgazdaság Kereskedelmi és Szolgáltató Kft; Grape-Vine
Bortermelő és Kereskedelmi Kft; Szikrai Borászati Kft; Kute Termelő és
Kereskedelmi Kft; "Jóreménység" Borászati, Műanyagipari és Szolgáltató
Szakszövetkezet; Kiss és Társai Kereskedelmi, Termelő és Szolgáltató Kft;
- Operation of diaries and cheese making: Kisteleki M+M Sajtgyártó Kft; Szarvasi
Mozzarella Élelmiszeripari Előállító és Kereskedelmi Kft; Sole-Mizo Tejterméket
Gyártó, Forgalmazó és Szolgáltató Zrt;
- Processing and preserving of fruit and vegetables: Csabai Tartósítóipari Zrt; Almex
96 Export-Import Nagykereskedelmi Kft; Békéscsabai Hűtőipari Zrt; Mogyi
Kereskedelmi Kft; Kecskeméti Konzervgyártó és Kereskedelmi Kft; Kecskeméti
Konzervgyár Zrt; Kochs Tonna Hungaria Kft; Mezőker Ipari És Kereskedelmi Kft;
Szentmihályi Új Élet Élelmiszeripari Feldolgozó, Növénytermelő és Kereskedelmi
Kft;
- Production and preserving of meat: Gyulai Húskombinát Zrt: Hungary-Meat
Élelmiszeripari
Termelő,
Szolgáltató
és
Kereskedelmi
Kft;
Olivia
Élelmiszerfeldolgozó Kft; Royal Hús Ipari-Kereskedelmi-Szolgáltató Kft; "AlföldiHús" Élelmiszeripari és Kereskedelmi Zrt;
- Production and preserving of poultry meat: "Bácska" Agrár-Ipari Zrt; "Gall-Vitál"
Baromfifeldolgozó és Kereskedelmi Kft; Integrál Áfész Kiskunfélegyháza;
Kiskunhalasi Baromfifeldolgozó Zrt; Gallicoop Pulykafeldolgozó Zrt; Hungerit
Baromfifeldolgozó és Élelmiszeripari Zrt;
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Production of meat and poultry meat products: Csabahús Élelmiszeripari Termelő
Szolgáltató és Tanácsadó Kft; Pick Szeged Szalámigyár és Húsüzem Zrt;
- Manufacture of other food products: Nissin Foods Élelmiszerek Magyarországi Kft.
6. CONCLUSION
Despite the changes in the last fifteen years the several food industry enterprises which
can be found in the Southern Great Plain Region still play a significant role in the
economy of the territory and employ a remarkable number of employees.
These food industry enterprises of the region show diversity in their activities, economic
strength and location.
As a result of the secondary research it is possible to efficiently define which large and
medium-size enterprises are worthy to be added to the research, and which settlements
are significant regarding the number of enterprises. These pieces of information provide
valuable help to organize the research, optimally arrange the survey and plan the costs.
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EFFECT OF OIL CONTENT CHANGE ON COLOUR
CHARACTERISTICS OF PAPRIKA POWDER
Zs., H.Horváth
University of Szeged. Faculty of Engineering
ABSTRACT
The several quality Hungarian paprika powders were investigated. The colour,
determined by using the CIE L \ a', b colour system, was measured with a Minolta CR300 tristimulus colorimeter. The oil contents of paprika powders were increased by 1%,
2%, 3%. and 4% relative to the initial sample. The lightness coordinate L* and
yellowness coordinate b* were found to decrease significantly. A significant and
perceptible change relative to the initial samples is observed at an added oil content of
3%. The redness coordinate a* did not change significantly. Ihe changes in the colour
characteristics in response to oil content increase can be observed visually, the powder
becoming darker and redder.

1. INTRODUCTION
The use of natural food colours is preferred to that of artificial dyestuffs for modern
alimentary purposes. Paprika is a spice plant grown and consumed in considerable
quantities worldwide, and also used as a natural food colour. Hungarian paprika powder
is still regarded as a "Hungaricum" today. Paprika is cultivated in areas of the world
such as Spain, South Africa and South America, where the weather is favourable for the
growth of this plant and for the development of its red colouring agents. The large
number of hours of sunshine allows the paprika to ripen on its stock, so that the basic
material reaching the processing mills has a high dyestuff content. Hungarian paprika
has a unique aroma and a specific smell, but the production of powder with a good red
colour is a considerable problem. The colour of paprika powder is very important,
because the consumer concludes its colouring powerful based on its colour, although the
relation isn't unequivocal between them (H.Horvath, 2005a). The colouring powerful is
determined by quality and quantity of colouring agent of paprika squarely, but the
colour of the powder is influenced by many factors besides the colouring agent content.
Various investigations have been made of the connection between the colouring agent
content of the powder and the colour characteristics measured by different techniques
(NAVARRO et a l . ,

1 9 9 3 , NIETO- SANDOVAL et al.,

1999). Such

investigations

have

yielded partial results, but there is no formula that describes the correlation between the
colouring agent content and the colour characteristics. Since the 1970s a number of
papers have been published on measurements of the colour of paprika powders
(HORVATH&KAFFKA, 1 9 7 3 , DRIMK et al., I9CC, ILUSZKA et al., 1 9 8 4 .

DRDAK et a l . ,

1989). Measurements have been performed relating to the changes in the colour
stimulus components X, Y and Z of powders during mixing (HUSZKA et al., 1984) and
to the correlation between visual sensing and the instrumentally measured colour
characteristics (HL)SZKA et al., 1985). The effects of ionizing irradiation on the colour of
paprika powder were investigated by FEKETE-HALASZ et al. (1996). MINGUEZ et al.
(1997) analysed how the colour of the powder is changed by the ratio of the yellow and
red pigments within the total colouring agent content. CHEN et al. (1999) investigated
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the effects of particle size in Korean cultivars and established that the lightness
coordinate of the powder was influenced by the particle size. Applying a Hungarian
milling technique, HORVATH&HALASZ-FEKETE (2005) demonstrated that the particle
size exerts a significant influence on all three colouring characteristics of powders
made from Hungarian, South African and South American paprika. KLSPTTER et al.
(2003) investigated the influence exerted on the colour by saturated steam used for germ
reduction. The colour of the powder was observed to turn into darker and deeper red
with increasing moisture content. In the case of Korean cultivars, no significant change
in colour characteristics was detected when the moisture content varied between 10%
a n d 15% (CHEN et al., 1999).

The influence of physical and chemical properties of Hungarian paprika powder
on its colour was investigated in course of our work. In this paper is presented, how the
colour characteristics of Hungarian paprika powders change following increase of the
oil content.
2. MATERIALS AND METHODS
2.1. Colour measurement
Colour measurements were performed with a Minolta CR-300 tristimulus colour
measuring instrument. The CIELab colour system was used for colour characterization.
In this colour space the colour points are characterized by three colour coordinates. L is
the lightness coordinate ranging from no reflection for black (¿"=0) to perfect diffuse
reflection for white (¿"=100). The a' is the redness coordinate ranging from negative
values for green to positive values for red. The b' is the yellowness coordinate ranging
from negative values for blue and positive values for yellow.
The total colour change is given by the colour difference (AE' a h ), in terms of the spatial
distance between two colour points interpreted in the coloui^pace: (Lukács, 1982)
¿Ki

= № - L\ ) + [a] - a;) + [b] - b) )f

(1)

If AE'ah> 1.5, then the colour difference between two paprika grists can be visually
distinguished (H.HORVÁTH, 2005b).
The chroma (c'ab) the hue difference were used to determine the change of colour.

(2)
The chroma represents colour saturation which varies dull at low chroma values to vivid
colour at high chroma values (LUKÁCS, 1982).
The equations used to describe the hue difference (AH ,*) between two colour points are
as follows:
AH:h=sign{a,

b)-a)

b J ^ J E j ~{aL') 2-{aC'J}

(3)

2.2. Preparation and measurement of the samples with increased oil content
Ten different powder samples were prepared from different Hungarian paprika
varieties. The oil content of each of the samples was increased by 1%, 2%, 3% and 4%
relative to the initial sample. The samples of 10 g of powder were weighed with fourdigit accuracy on an analytical balance, after the 0.1 g, 0.2 g , 0.3g and 0.4g of oil was
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added to samples. After homogenisation the colour coordinates of these samples were
measured in 3 parallel measurements. The data were evaluated by using variance
analysis of one factor.

3. RESULTS AND DISCUSSION
Tables 1-3. present the variance analysis results.
Table I Variance table for lightness coordinate L
DF
MQ
Source of v ariation
SQ
Between groups

20.96

4

5.24

Within groups

82.14

45

1.82

103.10

49

Total

F-ratio
2.871

Table 2 Variance table for redness coordinate a*
DF
MQ
F-ratio
Source of variation
SQ
17.31

4

4.32

Within groups

115.82

45

2.57

Total

133.13

49

Between groups

1.681

p
0.0335

p
0.1700

Tabic 3 Variance table for yellowness coordinate b*
DF
MQ
F-ratio
p
Source of v ariation
SQ
48.13

4

12.03

Within groups

243.14

45

5.40

Total

291.27

49

Between groups

2.22

0.0811

The data in Tables 1-3 demonstrate the lightness and yellowness coordinates
were significantly influenced by increasing oil content (significant level was
p=0.0335 and p=0.0811), whereas there was no influence on the redness coordinate.
As concerns the detailed analysis, the average values of the colour coordinates are
presented in Figs 1-3, differences being taken as significant at a level p = 0.05.
It can be seen that the lightness coordinate L progressively decreased with
increasing oil content. An added 3% oil content caused a significant and wellperceptible change. Further added oil did not induce any additional perceptible
decrease. The average value of redness coordinate a similarly decreased with
increasing oil content, as compared with the initial sample, the difference was I unit
at an added oil content of 4 %. The yellowness coordinate b' changed more strongly.
With increasing oil content, the average values of b decreased significantly, 2.1
units at added oil contents of 3%.
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Fig. 1. Result of variance analysis of lightness coordinate (average±SDo os)

a* colour coordinate
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f
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Fig. 2. Result of variance analysis of redness coordinate (averagelSDo os
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Fig. 3. Result of variance analysis of yellowness coordinate (average±SD 0 0 5)
The colour (AE*ub) and hue (AH* ah ) differences of the initial samples and the samples
with various added oil contents were calculated to determine the changes in colour. The
values are shown in Table 4.
We can see, that the value of AE*ah> 1.5 for all samples at an added oil content of 3%,
therefore an added 3% oil content caused a significant and perceptible change.
The hue difference was negative for all samples at an added oil content of 3%, too. This
indicates that the paprika powder became redder.
Table 4.The colour {AE\,h) and hue (AH"„/,) differences of the initial samples and the
samples with various added oil contents
Increasing of oil content
Sample

1 %

2%

4%

3%

AE;,

AE;.

AE;„

PI

0,69

-0.36

1,57

-0,15

2,43

-0.82

4,09

-1.08

P2

0,93

0,48

1,09

-0,34

2,44

-0,80

3,42

-1,09

P3

1,10

0,43

2,09

-1.15

1,53

-0.52

2,23

-0,62

P4

1,09

-0,43

3,43

-1,40

3,58

-0.93

4,35

-0,72

P5

0,70

0.03

1,48

0,05

3,10

-0,91

3,70

-1.23

P6

0,33

0,11

1,31

-0,04

2,93

-0,41

3,28

-0,49

P7

0,49

-0.14

2,75

-1,43

3,35

-1.53

3,14

-0,71

P8

2,91

-1,41

2,78

-1,24

4,84

-1.68

5,56

-1.37

P9

0,57

-0,43

2,49

-¡.28

1,79

-0.37

2,38

-0.39

PIO

1,13

-0.42

1,05

0.01

2,65

-0.71

3,62

-0,72
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4. CONCLUSIONS
S

The lightness coordinate C and yellowness coordinate b' gradually decreases with
increasing added oil content. The redness coordinate a ' did not change significantly.

S

A significant and perceptible change relative to the initial samples is observed at an
added oil content of 3%.

S

The changes in the colour characteristics as the added oil content is increased can be
observed visually: the powders became darker and redder.
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HUNGARIAN UNIVERSITIES IN MINTZBERG'S MODEL
Gabriella
Keczer
University of Szeged, Faculty of Engineering
ABSTRACT
Hungarian universities, just like all the higher education institutions all over the world,
face a number of challenges that inevitably entail a change in their structure and
operation. To manage the necessary changes successfully we have to understand the
structure and operation of the institutions. We can do it in a more systematic way if it is
carried out within the framework of the descriptive models that have been applied in
organization science for a long time now. In my study 1 applied Henry Mintzberg's
typology to characterize Hungarian universities. On the basis of Mintzberg's model we
can conclude that Hungarian universities today are professional bureaucracies with all
the shortcomings of this type of organizations.
1. MINTZBERG'S MODEL OF ORGANIZATIONAL TYPOLOGY
Henry Mintzberg (Mintzberg, 1979) identifies five types of organizations on the basis of
their crucial structural characteristics. These include the following:
a)
b)
c)
d)
e)

simple structure
machine bureaucracy
professional bureaucracy
adhocracy
divisional structure

Of the above types of organizations, 1 have included machine bureaucracy, professional
bureaucracy, and adhocracy in my analysis. I have ignored simple structure as the size
and character involved makes this type irrelevant for an analysis of universities.
Divisional structure, on the other hand, is not considered here because, while faculties
of a university may be viewed as divisions, they represent, also in Mintzberg's view,
only secondary types of organizations which are superimposed on another structure in
which divisions themselves correspond to one of the basic forms.
The three types of organizations can be briefly characterized as follows.
a) machine bureaucracy
The machine paradigm, as exemplified by the traditional business organization, is the
most familiar of these. Employees are organized in a vertically centralized structure of
power and authority, with sharp distinctions between administrators and
nonadministrators, as well as in a lateral division of labor based on functional
groupings. Organizations based on this paradigm tend to rely on highly formalized
policies and procedures governing production, measurement, and reporting; they tend to
rely as well on a top-down pattern of strategy formulation, with a heavy emphasis on
action planning and a sharp distinction between formulation (reserved for
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administrators, increasingly so as one moves toward the organization's apex) and
implementation (delegated to workers at lower levels of the structure).
Designed for efficient standardized production in relatively simple and stable
environments, this form of organization also is well suited for environments
characterized by strong external controls on the organization, where demands for
accountability and performance monitoring, as well as a proliferation of externally
imposed rules and explicit performance targets, create a perceived need to centralize
power to standardize the organization's outputs and enforce production targets.
However, according to Mintzberg, this paradigm is not particularly well suited for
problem solving. Its rigid division of labor, functional isolation and consequent
"fragmentation" of the workforce, and sharp distinctions between administrators and
nonadministrators create formidable problems of communicaiion and coordination —
severe problems if a complex and dynamic environment requires rapid innovation and
adaptation.
b) professional bureaucracy
An alternative model of organization is that constituted by the professional paradigm, as
exemplified by the traditional university. As compared to organizations based on the
machine paradigm, this type of organization relies on a relatively decentralized structure
of power and authority. Along with this decentralization, it exhibits a less pronounced
distinction between administrators and nonadministrators than does the machine
paradigm and a more conditional delegation of power and authority to administrators by
the professionals over whom they serve.
Such organizations possess little in the way of neatly integrated decision-making and
planning processes. Instead, highly trained and professionally socialized specialists are
granted considerable autonomy and self-direction over their work (in a sense,
formulation and implementation alike are carried out by these self-directed
professionals). To the degree that a more integrated pattern of organizational planning
can be discerned, this tends to be an aggregate of projects that individual professional
entrepreneurs within the organization have convinced it to undertake over time.
Whereas standards in machine organizations are generated in top-down fashion by
administrators and/or technical analysts, standards in professional organizations tend to
be generated from outside the structure of the organization itself, principally by the
professional associations and postgraduate programs associated with the profession. The
work carried out by the professionals employed by such organizations tends to be too
complex to be supervised directly by managers or standardized by analysts.
The professional organization is relatively effective in complex but stable environments.
c) adhocracv
A third and significantly less familiar organizational form is that constituted by the
innovative paradigm or adhocracy, with high-tech research and development firms
typically idealized as the paradigm's exemplars. This paradigm relies on a highly
decentralized and flat structure of power and authority. The distinction between
administrators and nonadministrators tends to be blurred: managers serve as functioning
members of multidisciplinary project teams, responsible primarily for facilitating
interaction between team members and for serving as liaisons between teams. The
organization's specialists may be grouped in functional units for routine personnel
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functions and professional development (with a high degree of horizontal specialization)
but are typically deployed in multidisciplinary project teams.
Organizations based on this paradigm usually display relatively little in the way of
formalized policies and procedures. Whereas strategy formulation in machine
organizations is a top-down process, and in professional organizations is a bottom-up
and highly individualized process, innovative organizations or adhocracies rarely
evidence a process of strategy formulation in the classic sense (especially in terms of the
conventional formulation-implementation dichotomy). Instead, goals and strategies
evolve in a continuous and oftentimes disjointed fashion within the organization's
multidisciplinary project teams.
The innovative organization is relatively effective at innovating within complex and
dynamic environments. However, its advantages for innovating come with a price. As
compared to both the machine and professional forms, it tends to be inefficient and
somewhat awkward at completing ordinary tasks. Its relative lack of structure or clear
lines of authority and power render it susceptible to a high degree of internal politics,
with conflict and aggression erupting both within and between project teams. Its greater
level of organizational ambiguity can take a psychological toll on workers. And finally,
its reliance on the project team approach makes it prone to unbalanced workloads,
forcing workers to alternately accommodate periods of overwork and inactivity. (Green,
2003)

On the basis of the chapters dealing with each type of organization, I have compiled a
— somewhat inevitably over-simplified — table (Appendix 1) of the major structural
features of the three types of organizations that are relevant for the topic at hand, and
appear suitable for a comparison.
As regards a number of structural features, Mintzberg adheres to an approach that has
by now become generally adopted in managerial science. However, he applies a specific
view in terms of determining the basic parts of organizations, therefore, it appears
necessary to give a brief overview about it for an understanding of what is explained
afterwards.
He divides organizations into five basic parts. These include the following:
a)
b)
c)
d)
e)

strategic apex
middle line
operating core
technostructure
support staff

Strategic apex represents the top of an organization; here belong top management and
related personnel.
Operating core is at the bottom of the organization, where the fundamental work
processes take place: input is transformed into output.
The strategic apex is connected to the operating core through the middle line by way of
top-down instructions and bottom-up reporting.
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To the left of the middle line is the technostructure: that is where analysists perform
work; they are involved in the standardization of work and ensure that the organization
is adapted to the environment.
To the right of the middle line is the support staff: those working here assist in the work
of the operating core indirectly.

Figure I: Basic parts of organizations
(Source: Mintzberg, p. 20)
2. THE PLACE OF PRESENT-DAY HUNGARIAN UNIVERSITIES IN
MINTZBERG'S
MODEL:
WEAKNESSES
OF
PROFESSIONAL
BUREAUCRACY
Organization properties typical of Hungarian universities are indicated in the table in
bold-italics font. This illustration clearly suggests that the universities by and large
adhere to the professional bureaucracy type. This, as will be apparent later on, is also
the reason for their weaknesses.
Of course, the most important part of a university is its operating core, in other words,
the departments and institutes comprising the staff of academics. As a typical feature,
one should mention the relatively large size and weight of the support staff (including
various offices and other non-training organizational units), which is maintained
separately from the operating core. The support staff, with its parallel hierarchic
structure, differing culture, and rules of operation, is often involved in conflicts with the
training units. Bringing these two subsystems closer to each other appears indispensable
for operation at a higher level and realization of a service provider university.
As a characteristic feature of the universities, the various operating units deal
exclusively with their own clients (students). Inter-faculty training is not a customary
phenomenon and is usually associated with a lot of administrative problems. Training
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students on a mutual basis, involving several faculties, may be accomplished only now,
as a consequence of the switch to a Bologna type training system, and only in some
majors (e.g., in teacher training). The present state of affairs also indicates
fragmentation and wasting of the available resources, thus it is in complete contrast with
the concept of „universitas".
The primary coordinating mechanism that ensures appropriate operation of the system
in a university is the standardized skills and knowledge of its employees. This is the
coordinating mechanism that allows both for standardization and decentralization at the
same time. An appropriate level of output in higher education is maintained by the fact
that each instructor has acquired the skills required to perform work. These skills are
determined in the application requirements for a vacancy, typically specified outside the
university, with some space for action left for the university within the existing legal
framework. These requirements are, similarly to other administrative rules initiated
from the outside, rather inflexible in terms of space and time: they are not adapted to
local needs and fail to respond to constantly changing challenges in a flexible way.
Furthermore, these professional requirements relate only to the moment of awarding a
job or a degree, thus they fail to foster continuous development.
There is a high level of division of labor and job specialization at the universities, which
is a direct consequence of the type of activity involved. However, the fact that
specialists in various fields mostly perform work in total separation from their peers is
not at all explained by the type of their activity, neither does it increase the efficiency of
the system. As there are several specialists in a university working within the same
special field but in different units, there is an evident opportunity to cooperate within
the area concerned. Nevertheless, a chance to capitalize on synergy effects offered by
mutual work has been recognized only rarely. What is typical, instead, is professional
jealousy and adherence to one's „ivory tower".
Decentralization, too, is a natural phenomenon inherent in the high level of division of
the university organization, and it is also manifest in the disadvantages from which
decentralized organizations would suffer. As it were, decentralized organizations are
only capable of working efficiently if they can adopt a common strategy which
represents the long term interests of the organization as a whole, and the decentralized
units are willing to set their particular interests aside and act for a common goal. This is,
as a rule, not the typical case in the event of Hungarian universities. A question raised
day in day out is whether a university is composed of faculties or the faculties have a
university of their own.
Undoubtedly, power in Hungarian universities is assigned to the operating core:
autonomy, a right granted through the Constitution, provides faculties, departments, and
even certain academics, with a right to pass decisions in a number of administrative
issues. They have the right to determine curricula, employment, promotion, and
research projects. They manage their budgets and day-to-day operative work
individually, elect their superiors and administrative managers. Power is essentially tied
to expertise: an administrative manager can maintain power only if he or she is a
qualified member in the professional field concerned and is either elected by the
academic staff directly or, at least, the position is awarded upon their approval. Even
this power is granted only informally: he or she can maintain his or her position as long
as the academics feel that their interests are being represented in a satisfactory way. The
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given kind of division of power is often contrary to the requirements of efficient
operation.
Lack of central control is one of the basic features characteristic of Hungarian higher
education. Control over an instructor's work is missing not only on the level of
university management but also on the faculty and even department level. This,
naturally, has its positive sides, as direct control makes creative work very difficult to
accomplish. Yet, complete lack of performance criteria and performance assessment
entails abnormalities of operation and is, in my opinion, the reason for an obvious
absence of motivation of a part of the academic staff.
The organization of a university is bureaucratic in character, in other words, its typical
features include formalization and standardization of the relevant procedures, associated
with a high level of control, which is, obviously, a necessity called for the requirement
to ensure appropriate quality of the output, given the mass production character inherent
in higher education. Neither the current volume of activities, nor the size and articulated
structure of the organization allow for an organic architecture. Nevertheless, typical
disadvantages of a bureaucratic system must also be taken into consideration, including
a level of innovative orientation and creativity that is lower than desirable. Regrettably,
formalization is essentially antagonistic to the spirit of efforts aimed at education and
research.
Since the main decision-making body of a university in Hungary is its senate consisting
of faculty delegates, the decisions are passed in a democratic manner, on the basis of
collective decision-making. While this appears appropriate from the point of view of
principles, it also hinders efficient operation in a number of areas. The process of
making decisions is slow, and aspects that are crucial for the organization as a whole
often appear misrepresented. Frequently, there is a lack of required expertise as well. A
direct consequence of collective (board-level) decision-making is collective lack of
responsibility: if there is an issue for which 43 persons assume a liability that also
means there is no one truly responsible for that issue. In fact, a "sabotage" of a decision
has no consequences: a university in Hungary is an institution without consequences in
a country without consequences. Administrative management can affect most decisions
only indirectly, through its informal power, and has a chance of success only if it
manipulates the process slowly, by stealth, through tricky manoeuvres.
Planning is not a typical feature of contemporary' Hungarian universities. In part, this is
due to a lack of predictability of the relevant external conditions. No long-term
prognosis can be made regarding the market demand for the „product" concerned, that
is, the requirements of the labour market. Legal regulations change all too often,
reforms would come and go within the system of Hungarian higher education. The same
is true for the prevailing financial conditions. Introducing or terminating payment of a
tuition fee is a matter of a stroke of the pen, billions may be withdrawn from the
university's budget through sending a simple letter. Unfortunately, the universities
themselves often fail to effect planning even in situations where they could do so. For
example, trends in the expected number of students to be admitted can be predicted with
a relatively high level of certainty for a period of 18 years ahead: it is just sufficient to
take a look at the number of children born in a given year. Creating strategies is not one
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of the strengths of a university. Obviously, the problem is not with formulating a future
vision for a given unit — there is no shortage in promising perspectives depicted on a
rosy background. An organization strategy, on the other hand, cannot be construed as a
mere accumulation of partial strategies. Priorities would have to be identified and less
important areas would also have to be singled out. This is something universities are
hardly ever able to do, owing to their decentralized structure and the democratic
procedure of decision-making mentioned above.
University top management are often involved in the elimination of conflicts. A
considerable part of their activities is assigned to resolving failures of operation and
conflicts arising within the system. They play an important role along the organization
boundaries: maintaining contacts between the organization and the world outside,
representing the organization vis-à-vis the outside world. At present, top management of
a university is also supposed (at least in principle) to assume a large number of roles —
for example, entrepreneurial roles, or roles associated with the provision of resources or
the management of crisis situations — these are, unfortunately, not yet included in the
criteria applied in the course of selecting the management. (Top managers are also
elected by the senate.)
Universities can be characterized by an informal, yet standardized attitude. The
academic staff assumes a standard behaviour owing to the fact that they get socialized
into that culture when they are admitted to the university, therefore they acquire the
standards of behaviour necessary for a career as an instructor and researcher by the time
they are ready to start their careers. Peer pressure is quite high: in this world, there is no
room for being different, stirring up rebellion, or questioning authority. These features
raise some doubt, at least in terms of a world that is advancing through impetus received
from minds that are rebellious, thinking differently, questioning customary
understandings.
As far as the external conditions are concerned, Mintzberg considers expert bureaucracy
an ideal solution in a complicated, yet stable environment. Contemporary Hungarian
universities, however, operate in a complicated environment that is changing
dynamically and constantly. Thus moving toward an organizational type that is more
suitable to these circumstances - that is adhocracy — would be essential for Hungarian
universities to be more competitive.
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ABSTRACT
The aim of the current work is the comparison of the ozone, ozone/UV, UV and
UV/VU V induced destruction of a spore-former (Bacillus megaterium), a Gram positive
(Micrococcus luteus) and a Gram negative (Serratia marcesens) bacterium in the
presence of a model food component carbohydrate lactose, and carbohydrate and
protein containing solution. In "clear" solutions both method was sufficient to achieve 1
or in most cases min. 2 order of magnitudes decrease of microorganisms. The Gram
negative Serratia marcesens appeared to be the most sensitive, while the Bacillus
megaterium and Micrococcus luteus were more resistant to the treatments. The presence
of organic matter had affected to disinfecting efficiency of all methods in the case of all
microorganism, but the effect depends on the type of the substrate. In the presence of
protein and carbohydrate containing solution the situation is markedly different. It was
found that lactose inhibits the disinfection, while protein increase the disinfection
efficiency which can be explained by the formation of toxic degradation products
derived from proteins.
1. INTRODUCTION
Advanced Oxidation Processes, e.g., ozonation, UV-light and their combination has
been used to disinfect drinking water for some times. Both ozone and UV light are
powerful antimicrobial agents. Ozone (O3) is a highly unstable triatomic oxygen
molecule. It rapidly decomposes to produce molecular oxygen and atomic oxygen
which can oxidise the compounds present. The antimicrobial effect of ozone is based on
the fact that ozone directly destroys the cell wail of microorganisms by oxidising the
cellular constituents including proteins, unsaturated lipids, and membrane-bound
enzymes (Scott and Lesher, 1963).
UV light can destroy bacteria, viruses and parasites that are dispersed in either liquid or
air or those deposited on surfaces. UV light offers several advantages over other agents
because it leaves no residues, does not affect moisture and temperature and is
economical, thus its use in food industry' has great potential. Nevertheless the efficiency
of photooxidation affected by several factors, e.g. in liquids the nature of the matrix
(colour, molar aborbance at the wavelength of the radiation, the quantum yield, etc.
Gaseous ozone absorbs short-UV wavelength with a maximum absorption at 253.7 nm
with 3000±30 dnvmor'cm" 1 absorption coefficient (Gordon and Grunnwell, 1983). The
absorption of the light may induce the destruction of ozone thus enhance its oxidising
efficiency. VUV light (X<190 nm) decomposes the H2O molecule to H- and OH
radicals. OH radical is a stronger oxidising agent than ozone thus it can be expected
that the VUV light also enhance the antimicrobial efficiency of ozone.
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Applications of ozone in the food industry have been suggested in areas like food
surface hygiene (Rice et al. 1982), sanitation of food plant equipment (Greene et al.
1993), etc. While the bactericidal action of ozone and UV light have been documented
on a wide variety of organisms (Restaino et al. 1995), relatively little is known on the
effect of various food components on the bactericidal activity of ozone and UV light
(Giizel-Seydim et al. 2004).
The aim of the current work is the comparison of the ozone, ozone/UV, UV and
UV/VUV induced destruction of a spore-former, a Gram positive and a Gram negative
bacterium in the presence of a model food component carbohydrate lactose, and
carbohydrate and protein containing solutions.
2. METHODS
Ozone was produced from oxygen by a flow-type ozone-generator (OZOMATIC
Modular 4, Germany) operating by silent electric discharge. The ozone containing gas
continuously was bubbling throughout the reactor (V=I000 cm"). The flow rate was 1.0
dm 3 m i n 1 . The ozone concentration of bubbling gas was monitored by an UV
spectrophotometer (WPA Lightwave S2000) at 254 nm. The concentration of ozone in
the bubbling gas was 30 mg/l.
The UV sources were low-pressure mercury lamps, one of them radiate mainly at 254
nm, while the other have 185 nm light component. The intensity of the 185 nm
component is about 8% of the 254 nm component. The geometry and power of the
lamps were the same: the surface of the lamp is 0.025 m*. the power is 3 W. The lamp
was immersed to the centre line of the reactor.
The microorganisms investigated were the spore forming Bacillus megaterium,
the
Gram positive Micrococcus luleus, and the Gram negative Serralia marcesens. The
microorganisms were grown in TGE nutrient (0,3% triptone, 0,5% caseine peptone,
0,1% glucose) then centrifuged and washed to separate the microorganism suspension
from the organic matter of the nutrient. The microbe suspensions were prepared from
the centrifuged cleaned suspensions, physiological salt solution and occasionally it
contained 1% lactose. In that cases when the organic matter was the TGE solution, the
samples were not centrifuged. The CFU (colony forming unit) were after 10, 20 and 40
min during the treatment. The bacterial counts were enumerated by plating in TGE agar
and incubating at 37°C for 48 h. All samples were plated triplicate. The initial CFU
varied between 10J and I0 6 CFU/ml but typically it was 10s CFU/ml.
3. RESULTS AND DISCUSSION
Antimicrobial effect of ozone, ozone/UV, UV and VUV treatment in absence of
organic matter
In the first series of experiments the antimicrobial efficiency of ozone, O3/UV, UV light
and UV/VUV light were compared in absence of any organic substrate. The changes of
microbial counts are shown in Fig. 1.1-1.3. in logarithmic scale.
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Figures 1.1-1.3 show that the most responsive microorganism was the Gram negative
Serralia marcesens, as its microbial count was found to decrease about 2 order of
magnitude by the treatments. The Bacillus megaterium and the Micrococcus luteus were
more resistant, in the most cases the decrease of the CFU were less than I order of
magnuitude. It was observed that the antimicrobial efficiency increased with treating
time in most cases.
Comparing the efficacy of different type of treatments it was observed that the Serralia
marcesens was killed by ozone and VUV treatment very efficiantly, while the UV and
O3/UV dereased the bacterial count by a maximum of 2 orders of magnitude. Ozone
and the combination of ozone/UV were more effective against Micrococcus luteus. The
VUV/UV treatment proved to be the most effective method against the Gram positive
microorganisms (Micrococcus luteus). At the same time the spore forming Bacillus
megaterium was destroyed by ozone most effectively.
Antimicrobial effect of ozone, ozone/UV, UV and VUV treatment in presence of
organic matter
In the second series of experiments the effect of presence of organic matter on
antimicrobial efficiency were investigated. In order to achieve comparable data the
efficiency of the treatment was calculated by Equation 1:
'

=

CFUSJ

Eq.l

CFU0J

where CFUs.o is the initial bacterial count in substrate containing untreated solution,
CFUs. 1 is the bacterial count in substrate containing, treated solution, where t is the
treating time, CFU0.0 is the bacterial count in untreated solutions in absence of substrate,
CFU0.1 is the bacterial count in absence of substrate treated solutions, the treating time is
t.
The results obtained in solutions contained 1% lactose, and with a treatment time of 40
min are shown on Figures 1.4-1.6.
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The inhibition efficiency of the lactose was the most expressed in the case of ozone
treatment of Bacillus megaterium containing suspensions, while for non-spore forming
microorganisms the inhibition effect of the organic substance was not considerable.
The presence of lactose did not significantly affect the efficiency of O3/UV and UV
treatment. At the same time it was observed that the antimicrobial efficiency of
VUV/UV treatment in all cases decreased in the presence of the organic substance. This
can be explained by considering that the radicals originated from the homolysis of water
by VUV light may also significantly affect the bactericid activity. These radicals react
very rapidly in solutions containing organic matter, thus their bactericid impact may
well decrease.
Comparing the antimicrobial efficiency in the lactose or TGE containing solutions of
Micrococcus luteus it was observed that the presence of TGE decresed the efficiency of
ozone treatment, but in the case of O3/UV, UV and VUV/UV treatments the presence of
TGE an opposite effect was observed (Figure 1.7.).
The phenomena that the presence of TGE enhances the antimicrobial efficiency of UV
treatments can be explained by the presence of (presumably) toxic intermediers formed
from proteins by UV photolysis. These intermediers may not be accumulated in ozone
treated solutions, thus TGE also have protecting effect on the microorganisms.
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4. CONCLUSIONS
The aim of the our work was the comparison of the ozone, ozone/UV. UV and
UV/VUV induced destruction of a spore-former (Bacillus megaterium), a Gram positive
(Micrococcus luteus) and a Gram negative (Serralia marcesens) bacteria in the presence
of a model food component carbohydrate lactose, and carbohydrate and protein
containing solution. In absence of organic matter the Gram negative Serralia marcesens
appeared to be the most sensitive to the treatment, while the Bacillus megaterium and
Micrococcus luteus were more resistant to all of the treatments. The presence of
organic matter affected the disinfecting efficiency of all methods studied in the case of
all micro organism, but the effect seemed to depend on the type of the substrate. In the
presence of protein and carbohydrate containing TGE solution the results obtained are
remarkably different. The presence of lactose inhibits the disinfection, while the
presence of protein may increase the disinfection efficiency which can be explained by
the formation of proteinaceous toxic degradation products.
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THE ROLE OF LOGIC TODAY
Etemer Nagy *, Margaret
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Logics studies the general and universal characteristics of human thinking, and even if
we don't speak or think about abstract mathematical symbols we are using logics in everyday
speech, not to mention contracts Most modem businessmen thinks logics is "obsolete" and
"unimportant", and even question the importance of teaching and learning logics Our opinion
and expenence is the contrary, and this paper is to show you why

1. INTRODUCTION
Many of today's businessmen wilt just wave their hand in dismissal when somebody
mentions classical logic to them, giving reasons for llteir dismissal of it:
"Come on, what has it got to do with today? That is obsolete stuff."
"The ancient Greeks had enough time for that, but we, modern managers don't."
It is from this point of view that they question the importance of teaching and learning
logic.
Our opinion and experience is to the contrary, and this presentation is to show you why.
2. MANAGEMENT AND LANGUAGE
Today "management" is becoming increasingly more important, and it does not only
mean appreciation (that can be expressed in Hungarian Forints) but involves other areas
(e.g. the management of human resources, the management of the environment) as well.
Therefore, it is worth the while to think about what "management" means. As a starting
point we venture to say that "management is based on exchange."
There are usually two parties involved in the exchange. In the exchange, their common
and individual interests are partly mutual and partly conflicting. The common objective
is that the exchange takes place, so that both parties can be as satisfied with the
outcome as possible. Their interests are conflicting in that they both want to get more
value in return for what they give. The deal is struck and the exchange completed if
there is a "common denominator" which is acceptable for both parties. This we could
call an "agreement" (e.g. we exchange our boomerang for a flint stone).
Changing the relations within society, because of their complexity due to the
development of society, exchange too. becomes more indirect and more complex.
On the one hand, the parties may no longer be each other's equals, and the weaker one is
to accept less in exchange for something offered to him by the stronger one (e.g. he can
only get a flint stone for two boomerangs).
On the other hand, instead of an immediate ("I give you something for something else,
and we no longer are in any contact"-type) exchange we have such arrangements
" P o s t h u m o u s p u b l i c a t i o n • i h c paper w a s w r i t t e n it) the spring o f 2005 and was i n s p i r e d by the r e a l i z a t i o n thai w i t h the B o l o g n a
Process. L o g i c s lectures w i l l cease to exist o n our F a c u l t y ( M a r g a r e t N a g y )
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(agreements) that have future effects after the agreement is made. The passing of time
becomes a significant factor, for with time, the expected situation of the contracting
parties may change, and so do their interests.
If the terms of the agreement are set by the two parties either in writing or verbally,
language comes into the picture; the importance of linguistically formulating these
terms becomes crucial.
3. LOGIC AND LANGUAGE
Logic studies the general and universal characteristics of human thinking (the most
complex system known to exist in the world).
The philosophical question, are there general and common characteristics of the way
people think, but experience tells us that "for the most part there are."
Common experience is recorded and transmitted by language, and it appears in the
structure of sentences. Generally, you can find the equivalents of one-variable and
binary logic operations (negation, conjunction, disjunction, equivalence, implication),
which we generally express using the adequate conjunctive word or sentence structure.
We believe it is important to note that the Hungarian language is unique in this respect
(as in many others). Here we only cite some, but not all, representative examples.
In everyday Hungarian the same linguistic form is used to express implication and
equivalence. If a mother says to her child: "ha megeszed a spenótot, kapsz tortát" (if you
eat the spinach, you will get some cake), she is likely to have equivalence in mind:
"akkor és csakis akkor kapsz tortát, ha megeszed a spenótot" ("you will only get some
cake, if and only if you eat the spinach"). However, the child ignorant of logic could see
it as an implication used the same way in everyday Hungarian ("ha megeszem, akkor
kapok, de ha nem eszem meg, akkor vagy kapok vagy nem, mert anya azt nem mondta,
hogy mi lesz, ha nem eszem meg," meaning "if I eat the spinach. I will get some cake,
but if I do not, I will either gel some cake or not, for Mum did not say what would
happen if I did not eat the spinach" in English). Of course the circumstances, the
situation, etc. can make it clear what the mother has in mind, but it is not so obvious
from the rules of logic manifested in the language used. Some of the jokes made by
children (i.e. infantile jokes) arise from this phenomenon.
In everyday Hungarian the same linguistic form (the conjunctive word "vagy," meaning
or in English) is used to express both disjunction and antivalence. If a mother says to
her child: "sétáltasd meg a kutyát, vagy mosogass el" ("walk the dog, or do the washing
up"), it can mean disjunction, that is, do either this or that, or both. But it can also mean
antivalence: "vagy sétáltasd meg a kutyát, vagy mosogass el" ("either walk the dog, or
do the washing up"), that is, you have to do either one of the two, but you can choose
which one you will do, you do not have to do both at once.
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Further examples (of course there are many more):
- the conjunctive word "majd" ("then"), which usually means conjunction, but without
commutativity which is so characteristic of conjunction,
- the conjunctive word "de" ("but"), which can mean conjunction, but antivalence as
well
- the conditional with no conjunctive word ("-hat, -het". i.e. the ending or inflection
expressing conditionality in Hungarian), which usually means "hidden implication."
The scope of adjectival locutions, the wrong word order, etc. may complicate the
interpretation of the "literal" meaning. For example: from "piros almát és körtét ettem"
("/ ate red apples and pears") it is not clear whether the pears were red, or when they
say in the news that "tovább keresik az áldozatok és túlélők holttesteit" ("they keep
searching for the dead bodies of victims and survivors") which is wrong, of course, but
we will not think that the search is on for the dead bodies of survivors.
Therefore, the linguistic forms used in everyday Hungarian do not always mechanically
reflect the logical structure.
4. AGREEMENTS AND LOGIC
To approach this we need to start with the concept of "consequence" as used in logic,
according to which judgement Y follows from of judgements X i,... ,X n if and only if:
(X1&X2& ... & X n ) - » Y = = T
Xi-k are the premises, and Y is the possible consequence, the other symbols are as usual
(& stands for conjunction, -> for implication, = = for equivalence. T for true).
Agreements create axiomatic systems. When talking about a specific agreement Xi-k
are the judgements laid down in the agreement (logical variables). The various Ys are
the statements that can be made in situations arising later on. We should consider that
"real" agreements apply to events arising later on (implication). Therefore, when the
parties enter into an agreement, they lay down in it their interests at the time, which may
change later on (negation).
Based on the above, the "best possible scenario" is when based on the premises laid
down previously by the contracting parties, later, if situations (not expected when the
agreement was concluded) arise, what the consequences will be, what is a "logical"
solution and what is not. This way you can decide which party is right if there is dispute
between them and "how much is owed" to him by the other party because of what may
or may not be his own fault.
On the other hand, implication and negation are probably the "trickiest" logical
operations, as in (regardless of the language) the following:
P-»Q = = ^Q->-,P
but:
P —> 0 =/ = ->P —> -.Q
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The examples given above with the peculiarities of the Hungarian language make the
full understanding of consequences even more difficult, especially for those who do not
know the rules of logic, or apply these rules arbitrarily.
As for the premises of axiomatic systems,
completeness and consistency.

logic

imposes

two

requirements:

As for agreements, completeness means that the effects of premises should be
applicable to all situations that may arise.
Consistency means that the agreement should contain no inconsistent (neither directly
nor indirectly inconsistent) statements in its premises, for "from inconsistent premises
anything can follow, and their opposite as well."
The structure of various types of agreement can be digested.
On
-

the one hand, from the usual structure of the wording:
naming the parties,
naming the object of exchange (of either party),
accepting current deals and future responsibilities,
countermeasures, should either party fail to assume his future responsibilities.

The agreement stipulating (as a future responsibility) that "the buyer is liable to do
something," but not stipulating how the buyer is to indemnify the other party (what
countermeasures can be brought against him) if he fails to meet his responsibilities, is
incomplete.
An agreement containing passages exhibiting the logical structure of
(P -> Q) & (P -» -iQ)
or:
(P
Q) & (-.P -> Q)
is inconsistent.
On the other hand, those statements in the agreement, which are really logical
expressions, can be considered judgements so the basic judgements and the logical
operations (or even the quantors in them) can be digested.
The truth table evaluation often applied for the notion of consequence in logic can be
performed. We determine the basic judgements contained in the premises and potential
conclusions (pj), then we draft the logical structure of premises and potential conclusion
using the pj-k and logical operations. We calculate the Xjs and Y for each and every
True, False (T, F) value combination of p r s . If the truth table has any lines where all
Xjs are true but Y is false, then Y does not follow from the premise, otherwise it does.
Of course, the "manual" evaluation of more than 4-5 judgements can be difficult;
however, it can be calculated simply by using an algorithm. The real intellectual work is
turning Xjs and Y back into logical terms.
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5. AGREEMENTS AND QUANTORS
In logic quantors are used to cover the presence of general (permanent) characteristics
and special variances that may occur.
The universal (general) quantor (V) and the existential quantor (3) often appear in
agreements implicitly. In Hungarian such statements as "minden körülmények között
helytáll" ("valid under all circumstances") or "a jelenlegi banki kamatok 20%-ot
meghaladó mértékű változása esetén..." ("if the current interest rates should become
higher than 20%") and logically similar statements often appear in agreements.
The universal quantor can logically be regarded as the generalization of conjunction for
"n" or infinite number of judgements, while the existential quantor does the same for
disjunction.
Considering the future importance of negation (what will happen if something does
not...), the relationship between the universal quantor and existential quantor is
important.
In this area predicate calculus can help us; according to which it is practical to
distinguish one-variable and multi-variable predicates. Let us just look at one-variable
ones, which are to be interpreted as follows.
Given a "basic set" S, to which we can refer predicates (p) (questions that we can give a
definite T or F answer to). This way for s e S p(s) will have either a T or F value,
making one judgement each.
For us the "interesting" situations are those where:
V s e S : p(s)=l
("minden körülmények kőzött vállalja, hogy..." meaning "will
under any circumstances...")
or:
V s € S : p(s)=H
("semmiféle további követelése nincs..." meaning "will make no
further claims").
Wrongly, many would intuitively negate such questions, e.g. negating the sentence
"minden tábla fekete" ("all boards are black") saying "egy tábla sem fekete" ("no
boards are black") or even "minden tábla fehér" ("all boards are white").
However, the rules of logic will help us. Here "S" refers to all the boards. "s"-es stand
for the individual boards, "p" is the predicate, whether it is black or not.
The statement "minden tábla fekete" ("all boards are black") can be modelled as: V s e
S : p(s)=I.
The negation of which is:
( V s e S : p(s)=l) = = 3 s e S : p(s)=H, that is: "létezik
olyan tábla, ami nem fekete" ("there exist one or more boards that are not black").
Therefore, we may conclude that when wording agreements it is best to avoid using
sentences that logically stand for the universal quantor.
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6. SUMMARY
The rules and observations of classical logic are often applied today in personal,
business and managerial relations.
Using notions clearly and recognizing the basic judgements, logical operations and
quantors is crucial if we want to avoid ambiguity.
For parties to co-operate effectively it is essential to "think together", and that is where
classical logic can be the common denominator.
Business is characterized not only by deterministic processes but by probability as well;
therefore probability logic is expected to gain more popularity.
LITERATURE
1. László KALMÁR (1972): A matematika alapjai. (The Basics of Mathematics)
Tankönyvkiadó. Budapest, 1972.
2. Imre RÚZSA (2001): Bevezetés a modern logikába. (An Introduction to
Modern Logic) Osiris, 2001.
3. Elemér NAGY - Mrs. Elemér NAGY (2003): Az informatikai gondolkodás
alapjai - Logika a műszaki és gazdasági életben (The Basics of Thinking in
Informatics. Logics in Technical and Economical Life.). SZTE SZÉF, 2003.
4. Elemér NAGY - Mrs. Elemér NAGY (2004): Some Thougts on Teaching
Logic. In: 6th International Conference on Food Science Proceedings.

79

Erika Simon INVESTIGATION OF HEAT TRANSFER PHENOMENON IN GREEN PEAS AT
FLUID BED PRAYING AND TRAY DRYING

INVESTIGATION OF HEAT TRANSFER PHENOMENON IN
GREEN PEAS AT FLUID BED DRAYING AND TRAY
DRYING
Er ik a Simon
University of Szeged, Faculty of Engineering
ABSTRACT
In this paper, the heat transfer was studied in case of spherical material. Green peas
were dried in a heat pump operated tray- and fluid bed dryer. The weight loss and the
water content of the product were tested during each measuring set on different
temperature levels. The physical properties of the samples were measured in the interest
of determination of heat transfer data. The calculation of heat transfer on the basis of
measured data was shown a difference from the results of heat transfer data - including
dimensionless equations - derived from literature.
1. INTRODUCTION
Drying is a current method of dehydration and it has several types of realization. The
water content of the product may influence the physical, the biochemical properties and
the quality. This is why the dehydration technologies are very important area of the food
industry and the agriculture.
Drying means the removal of the moisture content from a wet, solid material by turning
a part of this moisture into gas state. The drying conditions influence the quality of the
dried product. These conditions are the gas velocity, the inlet and outlet gas
temperatures and the drying time. It is well-known that the energy consumption of the
drying is very significant. The energy used for this unit operation represents that part of
the process costs which reducible. Nowadays, the heat-pump dryers, especially heat
pump combined fluidized bed dryers are being used for different types of products on
industrial fields as well. Heat pump dryers reduced the energy consumption by 60-70%
and improved the quality of the product. Since there is no exhaust to the surroundings
heat pump driers are representing an environmentally friendly technology. [1,2] The
aim of this work was the studying the heat transfer properties of a sphere-like, alive
material using the fundament of the psychrometry method in a heat pump operated
dryer.
2. MATERIALS AND METHODS
There are numerous methods available for measuring and calculating the heat and the
mass transfer coefficients. These coefficients can be obtained by equations of
dimensionless numbers like the Nusselt number and the Schmidt number. [3] The main
purpose of this study was to determine more information about the heat transfer
phenomena in case of higher air velocities and on four chosen temperature levels.
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Apparatus and drying conditions
The apparatus consists of the drying chamber, the evaporator, the compressor, the
condensers, the fan, the cyclone and valves. The system achieves a re-circulation of the
drying air. The whole system is isolated therefore the drying conditions could be
regulated with the temperature ranges from -I0°C to 30°C. The temperature levels of
the experiments were -5°C, +5°C, +15°C and +25°C. Each experiment was measured as
a tray-dryer and as a fluid bed dryer on the atmospheric pressure. In order to avoid the
oscillation of the drying air temperature the system was started 30 minutes before the
drying. This duration was required for warm up or cooling down the air from the lab
temperature to the selected drying temperature.
In the case of the 25°C temperature level, the experiment was repeated three times on
different air velocities. The velocities are given in Table 1.
Table 1. Average air velocities on the different temperature levels

Drying
type
Tray
Fluid bed

-5°C
9,4
7,1

5°C
9,5
7,6

Air velocities |m/s]
25°C-V|
15°C
9,4
4,77
7,9
7,5

25°C-v 2
6,5
8,2

25°C-vj
9,4
-

The fluid bed drying took place in a chamber with the diameter of 0,24 m and a height
of 0,6 m. For the tray drying, there was used a special basket made of 2 metal grinds
with the diameter of 0,24m. The depth of the grinds was formed due to the average
diameter of the green peas. The peas were placed between the two grinds which were
clamped together during the drying.
The air temperature in the drying chamber was kept constant by a control panel and be
measured with four sensors: two before the chamber and two after the chamber. The
main air temperature was calculated as an average from these temperatures.
In case of fluid bed-like drying, there was taken samples from the main amount of
material in order to check the average inside temperature and the wet content of the
green peas. The inside temperature was determined with a tap-thermometer.
At the tray drying, the inside temperatures of the green peas were checked by two
thermocouples. One of the thermocouples was taken into one seed placed in the free
stream area and the other into a seed at the wall. The weight loss of the drying green
peas were measured by a balance with an accuracy of ±0,1 g in case of tray drying.
Samples
The material of the drying experiments was green peas which was kept frozen until the
measuring. Each amount was taken for the experiments from the same quality because
the green peas made from the same producer. The amount of the material was 700 gram
at each fluid bed dryings. The average amount of the material was from 230 gram up to
250 gram in case of tray drying dependent on how the seeds covered the grind in one
layer.
In case of fluid bed drying, the green peas were taken out from the freezing room a few
minutes before drying in order to have the temperature near the drying air temperature.
The melting time was shorter at the temperature level -5°C and a bit longer at 25°C
level.
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In case of tray drying, the period before drying was right enough to put the
thermocouples into the green peas and fit together the grinds with screws.
Equations for calculating transfer

coefficients

The equation (1) was verified with the «-exponent ranging between 0.4 and 0,66 for a
sphere placed in different turbulent flows on the basis of mean heat and mass transfer
experiments. [4]
T =
k

= pc¿Lewis)"

Pr

(I)

Lewis number associates the heat transfer with the mass transfer since it is quotient of
the Schmidt number and the Prandtl number. The Schmidt number describes the mass
transfer and the Prandtl number refers to the heat transfer. The eq. (1) can be inferred
from the Chilton-Colburn's analogy. Otherwise, the equation (1) can be written as
follows:
- =p c„ M"" ' P"m (Lewis)"
k"
M waier

(2)

The drying of a porous solid material with air of constant properties consists three main
periods: 1-"settling down" period during which the body surface conditions reach the
equilibrium with the air, 2-"steady-state" or "constant rate" period and 3- "falling rate"
period. The falling rate period starts when the surface is no more fully wetted and the
water vapour pressure starts to change. The psychrometry method is based on mass and
the energy balance during the constant rate period. During the constant rate period, the
energy supplied to the surface discharges the removed energy with the evaporation. The
heat exchange by radiation is negligible in comparison with the exchanged heat by
convection since the surface temperature is equal to the wet bulb temperature dependent
on the air temperature and humidity at every point of the body.[5]
In case of convective drying, the heat transfer coefficient was assumed the same as the
coefficient of the heat transfer only. This estimation could be inaccurate if the heat
transfer is followed by moisture transfer. This coupled transfer phenomena may have a
difference on the heat transfer coefficient in comparison with supposing only heat
transfer.[6]
Traditionally, the heat transfer coefficients are estimated from dimensionless equations.
In case of sphere like body the literature [7] suggests as follows:
Nu = 2 + (0.4 • Re0-5 + 0.06 • Re 066 ) • P r M • ( ^ ) o : <
1,
3,5<Re<7,6*10'
0,71<Pr<380
l<Vns<3,2
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Nusselt number assumed as freely falling drops:
/V« = 2 + 0,6 • Re 0 ' 5 • P r ° "

(4)

3,5<Re<7,6*l0 4
0,71<Pr<380
If the equations (3) and (4) are taken into consideration, the estimated heat transfer
coefficient characterizes only the heat transfer without the simultaneous mass transfer.
Several researchers took the coupling effects of moisture transfer on heat transfer into
account in case of plate and cylinder (see eq. 5.6) bodies and suggested modified
dimensionless equation [8] or introducing other factors [9,10] depending on the air
temperature and humidity.

at cylinder:

Nu = A- Re"-CM"
T -T
Gu = —
T»
A=0,059;
n=0,65;

(5)

(6)
m=-0.44

Equation (7) is used to calculate the heat transfer coefficient by means of psychrometry
method during the constant rate period.

a =

N const rtap
*T <X> -T
* w

s*i\

(7)

To calculate the Nusselt number by the calculated heat transfer coefficient:

Nu =

(8)

In this study, the prepared experiments and the calculations shows the different between
the traditionally estimated heat transfer and the heat transfer with the coupled effects.

3. RESULTS
The settling down period was short at every experiment due to the high velocities and
the small diameter (D=0,008m) of the green peas. The constant rate period of the
dryings was estimated from experimental data. This constant rate period can be
observed from the weight loss or the decreasing wet content of the material during the
drying. In case of tray drying. Fig. 1 shows the weight loss at 25°C temperature level on
different air velocities. Fig. 2 is shows the change of the wet content at the same
temperature level in case of fluid like drying.
83

Erika Simon INVESTIGATION OF HEAT TRANSFER PHENOMENON IN GREEN PEAS AT
FLUID BED PRAYING AND TRAY DRYING

Drying tima

Figure 1.: Drying curves of tray drying at diiTerent air velocities at 25°C level

0-lowest velocity; •-medium velocity; A-highest velocity
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Figure 2.: Dry ing curves of fluid drying at different velocities at 25°C level

0-lower velocity; • - higher velocity
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The results obtained with the psychrometry method in the form of Nu=f(Re) and those
derived with the equation (3) and (4) are compared in the Figure 3. and Figure 4.

Nun,
60
60,9
64
86
98,4
91,3

25°C-v,
25°C -v 2
25°C -v,
I5°C
5°C
-5°C

Nu,

Re

28,3
33
40,5
41,8
43,4
44,7

2386
3260
4683
4979
5327
5627

Figure 3.: Nusselt numbers (Nu„) calculated from the measurements and Nusselt numbers (Nui)
derived from dimensionless equation at tray dry ing

In case of tray drying, only the Nusselt numbers derived from the eq. (3) was applied
since the particles were stuck by the basket. In case of fluid like drying, the particles
were continuously floating during the drying operation therefore was a possible to use
the equation of freely falling drops (Eq.4). N u n means the Nusselt numbers calculated
from eq. (3) and Nui; means the calculated value from Eq. (4).

25°C-V|

25°C -v 2
15°C
5°C
-5°C

Nu m

Nu„

71,76
79,7
77,75
70
72

37,77
35,9
38,2
38,7
39,29

NUu
36,3
34,7
36,6
37,1
37,5

Re
4107
3741
4198
4310
4380

Figure 4.: Nusselt numbers (Nu m ) calculated from the measurements and Nusselt numbers (Nil»;
Nui.) derived from dimensionless equations at fluid-like drying

As shown from the Figures 3 and 4, the difference between the Nu m and the Nui; N u n
and Nui2 are in average two times higher. This difference is presented well on the
Figure 5. at the temperature level 25°C at three different air velocities.
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Figure 5.: Correlation of calculated and derived Nussell numbers as a function of Reynolds number
at 25°C level in case of tray dry ing

O-Nusselt number calculated from measured data (Nu m );
• - Nusselt numbers derived from dimensionless equation taken from literature
The experimental results of this study show the discrepancies at every measurements
made with sphere body at different temperature levels. This divergence were obtained
and studied at plate and cylinder bodies in many cases by other researchers. Their
predicted works and articles gave a mathematical solution for the calculation of this
coupling phenomenon. At spherical body, there are less studies about the coupled heat
and mass transfer. [4, II]
4. CONCLUSIONS
The psychrometry method used for this experimental study worked well to determine
the convective heat transfer coefficient around sphere like dried material. The Nusselt
number calculated from measured data is near twice larger than the predicted Nusselt
number for heat transfer only at the same range of Reynolds number. This work could
be the essential fundament of furtherer calculations which are necessary to estimate a
Gu-like number or find a more suitable equation and mathematical model for the
simultaneous heat and mass transfer in case of sphere bodies.
Although, this experimental observation supported the previous theories in connection
of drying sphere like bodies, further experiments and calculations are necessary. It is
also necessary to take into consideration other circumstances like the shrinkage of the
material on the higher temperature levels, the turbulent air stream at higher velocities as
factors of influence. To calculate the mass transfer on the same way and by the same
circumstances indicate further studies as well.
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Nomenclature
cp
D
D,
M
N
r vap
T
p alm
k
X
v

Specific heat [J kg"1 K"1]
diameter of the sphere [m]
thermal diffusivity [m : s"1]
'molecular' weight fkg]
mass flux [kg m' 2 s' ]
Latent heat of evaporation [J kg"
temperature [K or °C]
atmospheric pressure [Pa]
mass transfer coefficient []
wet content [%]
velocity [m s"']

Greek symbols
a
Heat transfer coefficient [W m" : K"
r)
v

Viscosity [kg m "' s"'l
Kinematic viscosity [m 2 s"']

k
p

Thermal conductivity [W m' 1 K"']
Density [kg m' 3 ]

Dimensionless groups
Re=D*v/v
Reynolds number
Nu=aD/X
Nusselt number
Prandtl number
Pr=v/D t
Schmidt
number
Sc=v/Dab
Gukhman
number
Gu=(T to -T w )/T®
Lewis number
Lewis=Sc/Pr

Subscript
s
surface condition
w
wall condition
»
free stream condition
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Convergence is the common condition of the prevalence in a real, single internal market
in every economic integration. The fact is also true for the European integration. There
are such simplified, globally applied pure economic indices, which are able to reflect a
phase, extent and an efficiency rate of convergence, i.e. the preparedness and
performance of a certain member state can continuously be compared through them
(e.g. indicators of the Maastricht convergence criteria ) Opposed to them there are
several regulation areas which require a high scale of harmonization and approximation
of law however it is still impossible to determine which phase convergence exactly is in,
what stage approximation of law is in, how effectively implementation will meet
expected regulation levels. The real rate of consumer protection is of such nature and it
is characteristic for the field of consumer protection too. It will be examined in my just
launched research. That is the reason why a proposal is made on the release of missing
index numbers which are characteristic of single nations, and can similarly be revealed
and summoned from data.
1. INTERNATIONAL APPLICABILITY OF CONSUMER

PROTECTION

INDICES
Due to enforcement of consumer law and product harmonization efforts of product
responsibility, all consumers have almost identical law enforcement rights elsewhere in
the European Union. We also query whether the implementation efficiency rate of these
laws, fundamental rights, their applicability are similarly reflected in practice
What visible signs or measurable data our assumption is based on?
In my opinion convergence in the European Single Market has also reached such a level
by now where a comprehensive, index inducing method is unbearable in order to
improve a 'universal' mechanism for consumers. Indices can therefore become
universal, protective means of this process because the existing differences can only be
perceived and compared (more precisely than the current reference figures).
Approximation is necessary to reach a single consumer protection practice instead of the
existing differences in certain EU member sates. The efficiency rate of a move from a
minimal harmonization level towards a 'total/entire harmonization' can only be
implemented if performance rate is measurable and comparable... My aim is to express
a harmonization measure and direction i.e. to express tendency changes from indices
characteristic of certain nations.
In order to reach an absolute purchase confidence by the EU consumers (using the
benefits of a single internal market) they need to have guarantees.
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Consumers should have equal protection in the territory of the entire EU and businesses
are also interested in a single regulation. Executional co-operations have at the same
time legal and practical obstacles which should be terminated. (While there is a
coordination on European level, supervision of compliancy with rules falls in the scope
of national, regional or local competency.) Those authorities which are responsible for
keeping the rules of product security are one of the key factors of the operation in the
internal market. A single operation is supported by IMSN) International Marketing
Supervision Network) which is involved in information change of cross border
commercial activity and promotion of international cooperation betsveen executive
bodies of member states. IMSN Europe, the European branch of the organization was
established to promote cooperation. A database is provided to support cooperation
against unfair contractual conditions. Gathering, assessing, exchanging data is operated
within 'RAPEX'. a rapid information system relating to the security of goods and
services.
These achievements can be strengthened further if consumers knew their protection
level expressed in complex indices (comparable with other nations), the rate of their
protection. That is the reason why they belong to my research targets to make indices be
suitable for the above mentioned comparison.
2. THE ROLE OF INDICES IN THE MEASUREMENT OF ETHICAL
PERFORMANCE OF BUSINESSES
Ethical view of businesses, interpreting strategic management (integrating consumer
obligations too) can be described in four development phases:
1.
Social obligation - to operate in the current ranges (e.g. with keeping consumer
and production protection rules)
2.
The ability to renew and meet social needs - researching for needs of a society,
to survive through providing services and grow within the legal frame of competitive
regulation.. The major means of acquiring and sustaining competitive advantages are
interwoven. They are presumable and the interest of consumers is served by them
(protection of industrial right and patent right consumer protection, as well as purity and
fair competition attached to competitive law consumer protection are managed with
great emphasis in current research).
3.
Social responsibility - remaining within the current legal scope, balancing social
expectations (not only individual consumer ones) considering them.
4.
Social commitment - meeting social expectations on one hand and legal ones on
the other hand and strive for applying such principles a society can be advanced by.
Responsibility is conceived as a social commitment in corporate level in one of the
spectrum, which is exclusively regulated by laws. It gets then into such a sphere which
are not regulated by accepted social norms, values and legally not sanctioned
expectations.
There is such a corporate behavior, which violates existing ethical demand, decisions
are considered from a point of future view, and an advance ethical regulation is made by
them.
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Do we exactly know where these development boundaries are? If performance, reached
in certain phases, can not be measured, no milestones, no break-through points can be
attached to them. Corporate, branch or macro level ethical performance does not contain
any information without the application of index numbers. No references can be made,
managed, so results in a comparative analysis do not provide expected information.
The above model is a demonstrative one, which illustrates how hard it is to define the
turning points, ethical view behavioral evolutionary phases of a corporation. It is even
harder to interpret and define them. The knowledge of these phases and measurability of
certain phases is undoubtedly an existing factor in international interpretation as well.
Validity of applied notions can also be extended on macro level. The fundamental issue
of my research demonstrates that consumer protection can be measured (even in such
preparation phases) and it can be compared in international relations as well.
The effect of the government regulation 151, issued on 22 September 2003, excellently
illustrates how important it is to measure the performance of business ethics. Product
safety, product liability, quality protection (indemnity) are regulated in such a way that
traders are provided a certain prolonged period in indemnity procedures and consumers
are unable to enforce their rights i.e. the 30 day indemnity obligation is exchanged by a
concessive principle which says "indemnity claim on behalf of the consumer should be
strived for". It is not exactly clarified in which cases a consumer is entitled to have a
product repaired, exchanged, to be refunded, to a discount or desisting from a contract.
The latter one remains in the scope of a trader until a court decision is made for the
good of a consumer. (It is a well known fact that it does not mean any return of money
or time for the consumer; in particular when the value of the mentioned products is
taken into consideration. All that results gaps in product safety, product liability and
indemnity and there remains only one single way for cost consuming post-treatment. A
deficit in prevention can be mentioned e.g. Hungarian traders are not mature enough to
apply it opposed to their Western-European counterparts. The difference is to be exactly
determined by the measurement of their ethical performance if they were published and
prevailed in consumers' decisions, it would mean a warning force for suppliers from
abuse.)
3. COMPARABILITY WITH OTHER CONSUMER INDICES AND THE
RESULTS OF OTHER SCIENTIFIC BRANCHES
The extended system of consumer studies serves several business, institutional and
statistical targets, and several sciences use the results of these studies as information
basis. These results can only be compared with each other without distortion if they can
be expressed with interpretable. administrable and accurate indices.
Continuous attention and measuring are devoted to the following fields of consumer
studies: consumer motivation, attitude, needs, demands, consumer behavior, consumer
gain and value, the acceptance of innovations, consumer satisfaction, consumer loyalty,
brand loyalty, points of sale, consumer expectations, acceptance of price, media mix,
use of media, and also consumer risks, risk management methods and ways of living,
etc.
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The following indices (within the studies of final consumption and end use, concerning
the consumer indices per capita and the household consumption indices) are wellknown and published regularly: Consumer Confidence Index (result of surveys
conducted after each quarter, a complex index). Consumer Expectations Index,
Consumer Value Index, Retail Price Index, Purchase Intention Index, General
Purchasing Power Index per capita (->rather an international (regional) comparative,
competitive, commercial index, which is suitable for expressing-> the purchase power
and ->welfare), ->scale of consumer control (-> significant index of the market
position, showing the percentage of households, which purchased a ->product line at
least once during the given year), rate of consumer supply, purchasing frequency,
buying intensity, rate of brand choice, rate of re-purchase, limits of consumer
acceptance of price, limits of price, price sensitivity, indices dealing with consumer
satisfaction ( t h e source of satisfaction), or the scale and distribution of the daily energy
uptake in food consumption, the elasticity of income and demand, and the factor of the
price elasticity in demand, the price flexibility.
The above mentioned indices and the analyses carried out on the bases of these data can
be compared with each other as well as with other economic and business indices and
analyses; their information content can determine the prevailing and underlying
relations between these numbers.
However, the indices system of consumer protection is missing from this list, thus its
compatibility is not secured to the other fields of consumer studies.
With the creation of this missing indices system, the results of consumer protection
studies can be introduced to the comparative and supporting analyses of other consumer
studies [*], and also their application can become more simple and transparent for other
sciences, such as social sciences (in jurisprudence it is able to move forward ->
codification and the dispensation of justice; demography, economics, sociology), or
natural sciences (earth science-economic geography, regional sciences, mathematicsstatistics, etc.).
[*] If consumers could see the level of their protection and the assumption of risk in one
complex index (and thus they could compare it with other nations and regions), this
index could correct and modify in the simplest, direct relation the majority of the above
mentioned indices, for which its effect can be both advantageous and disadvantageous.
Furthermore, in case of the Consumer Confidence Index (one of its components is the
judgement of purchase conditions of consumer durables, which can be related to current
consumer protection, requirements and guarantees) we can count on a maintainable
effect, because the Consumer Confidence Index (besides the Business Confidence
Index) is the component of the (complex) Index of Business Activity.
The scope of the utilization of these indices can be integrated with other "decision
making" areas, which closely affect the "protection of consumers", because there is a
content overlap between these notions.
These overlaps are for example environment management, quality management, health
protection - food safety, employee's satisfaction - decision making systems, which
effect employee's loyalty, and marketing management, marketing communication and
fields of international marketing.
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After all, some of their most important issues also appear as questions of consumer
protection, which is traceable in their way of thinking and their methodological basis.
4. FURTHER BENEFITS OF APPLYING CONSUMER PROTECTION
INDICES, PARTICULARLY IN CROSS BORDER COOPERATIONS
The objective system of indices, which serves as the essence of research, contains all the
legal branches of consumer protection regulations, since from the indices which derive
from these legal spheres can the complex index be calculated, which embraces the
whole sphere of regulations.
The effect of the indices applied both in national consumer protection and product
liability regulations can be observed in two dimensions.
The first dimension is its influence on enterprises. The measurement of the intention to
meet the requirements set out by regulations can serve as a driving force for the poorly
achieving enterprises to try to close up with well achieving ones.
As for the second, international dimension, the measurement of the global regulation
differences can serve as a driving force in regional development and closing up.
The unlimited spread of a "single" economic field was hindered by borders in the
European Union as well, which resulted in a fragmented internal market structure
loaded with protectionism through which cooperation outside the European Union was
more intensively hindered. Obstacles were not completely eliminated by cross border
cooperation, difficulties can still be observed in cross border relationships, free
competition and in trade even on the Single Market. Objectives and expected results
would be approached from dual perspectives, on one hand from the role of borders in
cross border cooperation. They can be regarded as internal open borders within a Single
Market which mean remaining restrictions, burdens i.e. regulatory, implementory
"border lines", on the other hand they can be interpreted as external, strengthening
borders of the European Union, concerning their regulation and implementation into
practice.
Trade along borders, non business purchases for final use can also be approached from
dual perspectives. It means the relationship of the business enterprise of two member
states and consumers and that of the EU and bordering countries. Concerning the
territorial application of consumer protection regulation is an essential difference.
The principle of four freedoms, meaning the base of the Single Market, serves the
protection of well being of consumers, because it ensures the free movement of
businesses, market competition is boosted by that. Due to the principle of integration
theory, efficiency of economic cooperation rises and their positive effects can be
perceived by consumers.
From the perspective of consumer protection it is a great controversy that the prevalence
of special national regulations, the compounds of single goods should be eliminated
(even then when we perceive that they serve the interest and protection of consumers)
due to their restriction of free competition and free trade). Domestic producers suffer

93

Gabor Simon: NEW CONSUMER PROTECTION
WEB -CONSUMER PROTECTION IN REFLECTION OF INDEX NUMBERS

negative discrimination compared to producers of other member states since it is not
required from producers of other member states to apply these regulations.
To end similar controversies, the issue could be raised between national and European
Patent Authorities, which regulatory direction serve the interest of consumers on the
long run and their smaller risk.
In case the euroregions - like the organizations with the broadest jurisdiction which
play a catalyst role in the unification process of Europe, help the cohesion and
cooperation of the regions near the borders, span over national borders - aim to achieve
their acknowledgement as such international interest enforcement units, which try to
relieve the economic, social, cultural and other problems of the regions. For them, the
system of consumer protection indices secures transparent and constantly available data
build upon standard elements, which help them in objective comparison and can
become the effective apparatus to illustrate consumer drawbacks and representation of
interests.
Although the consumers of a member state do not enjoy "perfectly' 7 equal consumer
protection rights for products purchased or services obtained in another member state,
the indices can help to overcome the insecurity and distrust which is rooted in this fact.
This is possible since the indices help to compare the rate of the assumption of
consumer risk and the level of protection in a transparent way within different member
states.

5. THE METHODOLOGICAL BASE OF THE FORMATION AND USAGE
OF THE CONSUMER PROTECTION INDEX SYSTEM
I suggest the formation of the Overall Consumer Protection Index based on the
examination, measurement and aggregation of the following 8, highly important areas
of regulation and assertion of rights:
1. The implementation of basic consumer rights, the operation of the institutional
system serving consumer rights, of market surveillance and sanctioning
2. Product safety, product liability, protection of quality
3. Consumer protection in competition law
4. Consumer protection in the protection of industrial law
5. Consumer protection in trade mark law. brand protection
6. Consumer protection in advertising legislation
7. Giving information to consumers, labelling, packaging
8. Regulation of consumer contracts, and the conditions of contracting
I suggest a scoring between 1 and 1000 of the measurable performance on these areas of
regulation and assertion of rights. I also advise the weighting of performances on
different areas, taking into consideration which are the areas of high, growing or
changing importance at the given time period (**). For example, if in the FU member
states we can measure only low performance at a consumer protection area of high
community priority, than this area has a privileged position in the catching up process,
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independent of the other components or the measured value of the overall index of the
member state.
[(**) For example, in the medium- and long-term consumer protection programmes of
the EU, different preference ordering becomes valid and different priorities are realised
in every planning cycle. This phenomenon can be explained partly by the development
of the integration process and the process of EU expansion, and partly by the
appearance of new sectors, new market structures and mechanisms, new commercial
forms, new consumer customs and with all these, new challenges in consumer
protection. Some of the challenges what we have to currently face are genetically
modified food, food additives; legal, institutional and regulation harmonization in order
to expand the Single Market of the EU; the assertion of consumer protection policies in
the basic principles and practices of different community policies; growing consumer
protection on the market of financial services, in e-commerce, in online marketing, in
the general conditions of contracting with service providers and in the regulation of
contracts which are concluded between two absent partners, etc.]
It is also practical to use the methods of scoring and weighting in the measurement of
performances of different areas (that is, in the value calculation of the 8 components) in
order to secure objectivity, comparability, standardization, transparency and being upto-date. This calculation should be done by taking into consideration the specificity of
the different components but for example, in an international comparison, by taking into
consideration equally sized and universally named secondary components in every
country.
[To display an example, in the areas of consumer protection in advertising legislation
and in the protection of industrial law, the measurability of the following secondary
components secures the objective calculation of the cumulative indices.
In the area of consumer protection in advertising legislation these secondary
components are for example: the proportion of the amount of all the fairly published
advertisements and the deceitful, consciously not perceivable, hidden, unfairly
comparing advertisements / the proportion of all the consumer claims in advertising
legislation and the amount of legitimate claims / the proportion of all the damages
caused by unfair advertising and the amount of paid damages (fines) / the proportion
(number) of artifice perceived by authorities and the number of artifice perceived by
consumers, etc.
In the area of consumer protection in industrial law and in trademark law the secondary
components used for index formation are for example: patents, sample protections for
usage, industrial protections, trade-mark protections, the number of geographical
marking protections (but only those, which serve the interests of the consumers besides
those of the inventor). The proportion of all the protection notifications and those
patents, which serve the interests of consumers in practice / the proportion of ail the
inventions and those inventions, which are known and used by consumers / the
proportion of all the notified inventions and those inventions, which are accepted and
meet the criteria of protection / the proportion of all the notified inventions and those
inventions, which were notified in order to secure consumer protection, the health and
safety of consumers, environmental protection and quality improvement of products /
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the amount of loss resulting from invention and product faults and the number of
accidents .etc.]
Besides being able to numerically compare the above mentioned secondary
components, all the insufficiencies, the shortfalls in the assertion of rights or the defects
in law - all expressed in a unified score value - are deducted from the maximum 1000
points.
Naturally, it is worth to correct the indices of an international comparison based on the
specificities and the temporary results of the single member states.
The index system which shows the changes of tendencies, that is, the rate and direction
of consumer protection harmonisation, can contribute to the efficiency of the highly
significant "better regulation", which was outlined in the Lisbon Strategy. This is why
in my future research I am going to focus on the possibility of complete harmonisation
in consumer protection and the utilisation of indices in this process; and the role of these
indices in the improvement of the Single Market, which is one of the most important
objectives of the Lisbon Strategy. However, we have to harmonise the realisation of
these objectives with the growing significance of the principle of subsidiarity, which in
a way hinders unified measurability and the complete harmonisation of this legal scope,
since the regulation of consumer protection can be found under the title "shared
competences" in the Constitutional Treaty (Constitution for Europe). In accordance with
this, the member states have to meet the above mentioned challenges on a centralised,
regional or local level; however, the principle of subsidiarity also means that some of
these tasks can be better realised on the level of the EU because of their scope and
effect.
I believe that unified consumer protection, the assurance of their unified assumption of
risks belong to this group of tasks.
In several fields, measurability can contribute to the assertion of the so-called
"precautionary principle" in a positive way.
Finally it is important to mention the fact that the formation and usage of the consumer
protection indices can efficiently help the work of the European Committee for
Standardization (CEN) and the realisation of objectives set out by the consumer
protection programme of the EU for 2007-2013.
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SUMMARY
The wheat kernel hardness determines quality, flour recovery, flour grain size, water
absorption, etc. The hardness is determined by the degree of adhesion between various
components of the starchy endosperm cells of the mature wheat grain, notably between
starch granules and matrix (gluten) proteins but also between proteins and cell walls.
Hard textured grains require more grinding energy than soft textured grains to reduce
endosperm into flour, and during this milling process a larger number of starch granules
become physically damaged. We have to know that the kernel hardness is soft or hard,
because it determines the milling process, so we have to measure it. (Békési, 2001) In
our investigation we used three methods to measuring kernel hardness. There were two
dynamic methods the Perten Single Kernel Characterization System (SKCS) 4100
device and the Perten 3303 mill and there was a static test, it was the Lloyd 1000 R
Material Testing Machines. Our aim was to compare these methods.
1. INTRODUCTION
Kernel texture is very strongly heritable in wheat. In other words hard wheat will
always be hard, and soft wheat will always be soft, no matter where or when it is grown.
If a series of wheat varieties of different hardness are grown in different locations and/or
different seasons they will retain their order of hardness with minor changes. The
friabilin protein determines the kernel hardness. When the amount of the friabilin is
high, the kernel hardness is soft and when the amount of the friabilin is low the kernel
hardness is hard. We can sort in these two groups the kernel hardness. Hardness in
wheat is largely controlled by genetic factors but it can be affected by the environment
and factors such as moisture, lipid, and pentosan content. Friabilin, a marker protein for
grain softness, consists of two proteins, puroindoline a and b. The lipid binding proteins
puroindolines a (PINA) and b (PINB) have been identified as responsible in
determining differences between hard and soft textured wheat. (Gyimes, 2004)
Kernel texture influences power consumption during milling. Hard wheat requires more
power to grind the wheat than does soft wheat, and power consumption can increase by
as much as 30 % when milling hard, relative to soft wheat.
2. OBJECTIVES
The aim of the kernel hardness determines. In our investigation we have used the Perten
SKCS 4100, the Perten 3303 mill and Lloyd 1000 R. We used Hungarian as samples.
There were four soft grain varieties and seven hard grain varieties, which were labelled
with code number.
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3. MEASUREMENT METHODS
The Perten SKCS 4100 instrument is one of the well know machines, which examine
the kernel hardness. This device measures kernel texture by crushing the kernels,
recording the force required to crush the kernel. This machine reports the average force
for crushing 300 kernels, in terms of a hardness index (HI). The SKCS-4100 can
complete a test in about 3 minutes, and simultaneously reports mean and standard
deviation data for diameter, kernel weight, and moisture content, and the HI. (Szabo,
2006)
We used Perten 3303 mill to determine the Particle Size Index (PSI). This involves
grinding a sample, and sieving a weighed amount through a standard screen for a
standard time. The percentage of throughs is recorded as the PSI. We determine the
specific grind energy pretence (ef)- All measurements were repeated 3 times. We can
determine the maximum breaking force, the break work, the Young's modulus with the
LLOYD 1000 R Material Testing Machines. We examine the grain in standing and
prone position. We scraped the grain, the surface on the side of the beard and the germ
to measure the grain in standing position. We measure 30 grains of each sample. This
machine presses the kernels with the compressor head of Lloyd 1000 R testing machine
of 1000 N force. This method is a new invention.
4. RESULTS
Result of Lloyd 1000 R machines (table 1.)
Table I.: Results of Lloyd
Max.
Break
work
breaking E
S a m p l e s Incline ( u ) force (N) (N/mm2) ( N ' m m )
Incliner)
S
25,83
II.
31,85
123.81 1010,99
14,98
28,34
0
46,17
III.
211,21 1726,72
26,6
F
VI.
1193,7
25,22
36,52
160,22
20,55
T
IX.
34.54
162,14 1287,68
26,56
23,25
34,04
IV.
46,77
260,82 1884,78
41,26
41,57
VII.
41,82
31,83
239,46 1563,73
H
VIII.
31,92
46,13
282,35 1810,62
50
A
X.
74,82
51,82
367,45 2049,02
39,15
R
XL
37,41
D
50,2
343,89 2087,37
66,45
50,67
31,92
XII.
55,85
309,26 1985,99
XIII.
358,27 2133,84
52,48
68,01
35,31
STANDING POSITION

Break
Max.
breaking E
work
force (N) (N/mm2) ( N ' m m )
73,47
83,76
9,52
91,79
96.81
12,6
11,63
81,61
80,15
87,84
91,7
18,76
103,31
103,86
10,78
107,12
11,67
107,75
109,19
111,43
12,99
140,76
129,2
12,65
125,05
128,51
11,4
14,17
103,65
108,69
154,78
132,39
22,73
P R O N E POSITION

As a result, the Lloyd 1000 R machine can sort the winter wheat in two groups (soft,
hard).
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Results of Perten SKCS 4100 and Perten 3303 mill (table 2.)
Table 2.: Results of SKCS 4100 and Perten 3303 mill
Perten
SKCS
4100(HI
S a m p l e s %)
II.
III.
VI.
IX.
IV.
VII.
VIII.
X.
XI.
XII.
XIII.

27
36
20
29
61
57
67
81
81
81
68

Perten
3 3 0 3 mill
(ef
mW/cm2)
0,235
0,245
0,215
0,255
0,44
0,435
0,465
0,555
0,545
0,535
0,47

The SKCS 4100 compartmentalize the results in two groups. Fewer than 50 is soft grain
(the hardness index was between 27-36). Above 50 is hard grain (the hardness index
was between 57-81).

We use twin correlation to determine the relationship among the results.
Table 3.: Correlation
E(N/mm2)

Mai.
breaking
force (N)

Incline

Break
work
(N'mm)

E (N/mm2)

Incline

C)
P R O N E POSITION

STANDING POSITION
E(N/mm2)
Mai.
breaking
force (N)

Max.
breaking
force (N)

Break
work
(N-mm)

Perten
SKCS
4100 (HI

%)

1

0,95854
0.986854

1
0.950112

1

Break
work
(N-mm)

0.910383

0.989451

0.897569

1

E
(N/mm2)

0.907823

0.967568

0.88389

0.970414

0.839495
0.889848

0.917664
0.94325

0.818964
0.860949

0.924984
0.948541

0.952068
0.947762

1
0.876744

0.536952

0,553214

0.554145

0.523271

0.565879

0.712373

0.343597

0.901936

0,939342

0.880715

0.938984

0,896914

0,770205

0,914325

0.346533

1

0.863426

0.9254 2 5

0.B37205

0,937342

0.886562

0.773122

0.917374

0.322905

0.991076

ICHMIMl

Max.
breaking
force(N)

Incline (T
Break
work

(N-mm)
Perten

1

SKCS

4100(HI

*L

Perten
mill (ef
mW/cm2)
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The correlation between hardness index and the static test was significant (r=0,7-0,9),
for example: hardness index - breaking force (standing) r=0.939 (figure 1): hardness
index - break work (standing) r=0,938 (figure 2.); hardness index - Y o u n g ' s modulus
(prone) r=0,896. There is a correlation between the two positions (standing, prone) of
wheat. Young's modulus (standing) - Young's modulus (prone) r=0,907, maximum
force (standing) - maximum force (prone) r=0.917. So there is a correlation between
the dynamics methods and the static test. This static test is sensible, and gives more data
to us, so it is a good method to determine the kernel hardness.

Hardnass mdox (%) and m a x i m u m
b r e a k i n g forco (N) in s t a n d i n g p o s i t i o n

H a r d n « s s i n d s x (%) a n d b r t a k w o r k
( N ' m m ) in s t a n d i n g p o s i t i o n
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Figure I : Hl and max. breaking forcé connection
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Figure 2.: Hl and break work connection
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1. INTRODUCTION

A characteristic feature of advanced consumer societies is the increase in municipal
waste production owing to higher amounts of packaging materials. As an additional
tendency over recent years, we witness a dramatic growth in the volume of waste, along
with an unfavourable change in their composition. Primary strategic objectives of
advanced waste management include decreasing the amount and volume of the waste
produced, reducing the proportion of components that are alien to, or harmful for, the
environment, recycling of wastes, or utilization thereof to produce energy. In this paper,
we have examined the quantity parameters of municipal waste generated in the Szeged
region over the period between 2000 and 2005. Processing of the quantitative data
pertaining to waste produced in a large city and its region that is viewed as average in
terms of Hungarian waste management allows one to arrive at some general
conclusions. Resource material was obtained from data made available by the
Environmental Management Public Benefit Company of Szeged (Szeged, Városgazda
sor I). The data involves quantities of waste delivered to the regional waste disposal site
of Szeged on Sándorfalva Road and eliminated there by way of orderly disposal or
utilization. The premises of the disposal site are operated by the Environmental
Management Public Benefit Company of Szeged upon commission by the Local
Government of Szeged, a City of County Rank.
Research objectives: to identify, by way of a time series analysis, the changes in
the quantity of municipal waste, to explore regular features in seasonal changes of
quantity parameters, to define seasonal indices for each month by eliminating seasondependent indices of individual months, to specify overall trends for the period studied,
as well as global trends of the period studied and the relevant mathematical relations
that apply to these trends.
Methods applied: We have applied single-variable statistical methods, in
particular, time series analysis and trend analysis throughout the research. Time series
analysis was applied to determine changes in the quantity of municipal waste over time.
Trend analysis was used to specify the trend component on the basis of a "season-free"
time sequence using a 5-component moving average smoothing. To carry out the
analyses, the STAT1STICA software was applied.
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2.

PROCEDURE OF THE ANALYSIS

Initial data is included in the diagram below. The analysis was based on data related to
municipal waste produced from January I, 2000 to December 31, 2005 by
approximately 250,000 inhabitants of Szeged and its region. The analysis data was used
to specify the seasonal variation in waste production and to determine long-term trends.
Changes in the annual amount of waste of 1000 persons during the period studied
m (J/1000 person)

¿20

¿000

Z.002

zoos

year

Time series of monthly amounts of waste of 1000 persons

lime (0-2000 lanuary)

For the analysis of time series, the following multiplicative model was applied:
n,(t)=T(l)SI,
(I)
where
T(t) I is the trend value defined in months
S
is the seasonal index of the last month.
/
is the irregularity component used to account for random fluctuations.
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Seasonal Indexes of the months
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The season-free time series obtained after elimination of the seasonal effects
contains only the trend-related and the random fluctuations.
Season-lree time series

time
(1*2000 jjn.)

The season-free trend component was defined using a 5-point moving average
smoothing, as follows:
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The two sections of the trend obtained is suitably specified by a linear function:
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1./ From January 2000 to September 2002:
r ( / ) = 17,36 + 0.18-/ (R = 0,96, R2 = 0.92).
(2)
The above period can be globally characterized as one showing a monthly increase in
the quantity of waste produced by 1000 persons by a rate of 0.18 tons.
2./ From January 2003 to December 2005:
T(i)= 2 6 . 9 0 - 0 , 1 3 - / (R = 0.88, Rz = 0.78),
(3)
which, however, indicates an 0.13 tons monthly decrease.
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3. SUMMARY OF THE FINDINGS
The time series analysis appears to clearly confirm the observation that changes in
municipal waste production show a cyclic character. Determination of seasonal relations
demonstrates that the lowest specific quantity indicator (relative to the amount of waste
per 1000 persons) is noted in the winter period, with peaks attained in summer months
(the highest level recorded in August). Sharp increases in the amounts of waste
transported in April and October are related to spring clean-up and gardening activities,
and garden wastes and fallen leaves, respectively.
Aside from the cyclic changes due to seasons, the analysis has also revealed that the
annual amount of waste per capita showed a steady increase up to 2002 (0.18
tons/month), followed by a comparable, but slightly less steep decrease thereafter (0.13
tons/month). The trend analysis clearly demonstrates a sharp increase in municipal
waste production in the period after the change of the political regime, owing the a
significant change in consumer habits. According to data obtained for Szeged, the peak
period of municipal waste produced was in the summer of 2002, followed by a
considerable drop in winter 2002^2003, where a definitely opposite trend started to take
place. Thereafter, a gradually decreasing rate of waste production was noted, with the
amount recorded in December 2005 having more or less reached the level noted in the
year 2002. For the time being, the underlying reasons are unknown and call for a more
thorough exploration into the social and sociological reasons of the phenomenon
concerned.
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METHOD AND PROBLEM OF OPTICAL INVESTIGATION OF
FOOD COLORS
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ABSTRACT
The Lambert-Beer law relating to the absorption of optical emission allows the
quantitative and qualitative examination of food products, semi-finished products and
raw materials whose production can be followed optically. This paper examines the
possibilities of food engineering quality analyses with this physical method, the results
of the locally developed computerized spectrum analysis, and the restrictions of the
applicability of this method, with special emphasis on confectionery colouring
substances.

1. INTRODUCTION
An ever increasing tasks related to the qualification of food products are arising as
food engineering develops. Attention has already been paid to determination of the
energy content of nutrients. Examinations are now being made of those elements which
are present in only small amounts, only but which are of importance because their
presence in living organisms is essential, since they are biologically active.
Apart from the lengthy and labour-intensive chemical procedures, there is a need for
the development of physical methods which ensure the relatively rapid and simple
determination of the qualification parameters of food products and satisfy the prescribed
microbiological and preservative requirements. These aspects have drawn attention to
colouring substances and spices, which have been studied at our Faculty for several
decades. We have developed a personal computer-supported absorption spectrum
analysis method, which we have primarily employed to determine the surface colour
and the colouring substance content of granulated products (e.g. ground paprika) [1-3],
to qualify the degree of ripeness of raw paprika [4] and to examine the physical and
microbiological characteristics of the products [5:6]. We have paid particular attention
to identifying the relation between the quantitative development of colouring substances
added to food products and the surface colours [7].
In the past few years, the examination of colouring substances has received
increasing attention, since there is a generally accepted trend that the colouring of basic
food products is not purposeful. However, the colouring effect also affects the flavour
of the products, and consumer conservatism demands the presence of the familiar
colours. Efforts to decrease the use of artificial colouring substances to a minimum are
global. Under particular circumstances, absorption spectroscopy can serve as the basis
of the development of a system which allows the quantitative determination and
qualitative detection of colouring substances. The present paper introduces the method
of spectrophotometric examination of confectionery colouring substances, and discusses
the limitations of the developed method.
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2. MATERIALS AND METHODS
Spectrum analysis is based on the Lambert-Beer law relating to the absorption
of optical emission, which states that the intensity of a monochromatic and parallel
beam of light decreases exponentially with the distance (d) covered in the medium.
The common logarithm of the quotient of the amount of light entering the medium
and the reduced amount emitted is called the extinction (E) or optical density.
When the light absorption is due to only one homogeneous constituent with molar
concentration (c), the extinction will be
E().)=E(>.) c d ,

where £().) is the molar extinction coefficient. The wavelength function of the above
formula is called the absorption
spectrum.
Various authors have proved [8;9] that, under given conditions, the extinction of
an m-component solution mixture measured at certain wavelengths can be expressed by
summing the extinctions of the constituents measured at the same wavelength:
=

d.

According to this relationship, it is possible to quantify the constituents of an mcomponent solution mixture of known molar extinction coefficient but unknown
concentration c. To achieve this, a linear system of equations is needed, consisting of m
equations and produced with m measurements at different wavelengths, provided that
the equations are linearly independent. The spectra of the solutions are extended as far
as possible in order to diminish the effects of relative measurement errors occurring at
certain wavelengths (i>m).
During our examinations, we used distilled water solutions (30 mg/1000 cm 3 ) of the
granulated colouring substances indigocarmine (blue), quinoline yellow (yellow) and
neucoccine (red). The absorption spectra of the model solutions were recorded with a
UVIKON 930 spectrophotometer at each nm within the wavelength interval 350-650
nm. The spectrophotometer saves the data on disk in text format (ASCII), and these data
are processed by the method of least squares (IBM PC AT/STATGRAPHICS).
Verification of the conclusions drawn from the measurements and calculated results was
based on mathematical statistics. Acidification of solutions was carried out with citric
acid, while an alkaline reaction was achieved with the use of 0.1M NaOH solution.
Later, we shall deal with the examination of the conditions of application, and also the
spectrum-altering factors (pH, concentration of colouring substances, sugar content and
duration of storage).
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3. RESULTS
We first, checked the applicability of the method by the use of model solutions,
analysing colouring substances in known mixing proportions. The results are
demonstrated in Table I and Figure 1.
Table I - Computer-supported evaluation of neucoccine and quinoline yellow
solution mixtures

Measured value

4
3
2
1

Neucoccin
e

Quinoline
yellow

(%)

(%)

20
40
60
80

80
60
40
20

Calculated value

(%)

Quinoline
yellow

19.43
38.56
58.23
79.27

80.57
61.44
41.77
20.73

Neucoccine

(%)

Difference in %

(%)

Quinoline
yellow

-2.35
-3.60
-2.95
-0.91

0.71
2.40
4.42
3.65

Neucoccine

(%)

Wavelength (nm)

Figure 1 - Spectra of neucoccine and quinoline yellow solution mixtures
Next, we examined the spectrum-influencing effects of the pH (Fig. 2), the
concentration of the colouring substance (Fig. 3), the sugar content, and the duration
of storage (Fig. 4).
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Change In absorptive maximum of
indigocarmine colorant In the alkaline
range

Change in absorption maximum of
indigocarmine colorant in №e acidic
range

I

I 1.2

1.25

| 0.8
c 0.6
o
f 0.4
S
4.22 3.07 2.56 2.12

1.9

0.2
8,95

1.41

10.57

11.5

12.05

12.8

pH

pH

Figure 2 - A b s o r b a n c e vs. pH
Change in quinoline yellow absortion
maximum vs. concentration

Effects of colorant concentration
on absorption spectrum of
quinoline yellow

undiluted

483

447

411

375

Wavelength (nm)

Figure 3 - Effects of concentration of

colorant on absorption

spectrum
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100

150

Duration of storage (day)

Figure 4 - Effects of storage time on maximum absorbance of indigocarmine
solution

4. DISCUSSION AND CONCLUSIONS
Our absorption spectrum analysis method is suitable for the examination and
qualitative classification of the colouring substance contents of raw materials,
semi-finished and finished products whose production can be followed optically.
The application of the method may be restricted by the fact that it can be used to
examine only those substances which undergo no qualitative or quantitative
changes during solution preparation. The present work examined of factors that
can exert considerable effects on the operating conditions. Our Findings were as
follows 110]:
• The computer-supported procedure is applicable to model solutions. The
percentage differences between the measured and calculated values were
within a margin of error of 5%.
• As concerns the effects of the pH on the spectrum (Fig. 2), the absorption
maxima decreased in both acidic and alkaline media. This may be due to the
instability of the colouring substances, because the colour changes of the
solutions were clearly visible to the naked eye. However, it must also be
noted that these extremely high pH values do not occur in food engineering.
• By varying the concentrations of the colouring substances, we examined the
validity of the Lambert-Beer law, which is applicable only to dilute
solutions, with monochromatic radiation and one energy state. As
anticipated, the maximum absorbance varied linearly (Fig. 3).
• Variation of the amount of sugar affected the shape of the spectrum only
slightly. No significant change occurred in the absorption maxima, i.e. the
sugar content was not a determining factor at the examined concentrations
up to of 0.5%.

Ill

L. Varga. S. Csato: METHOD AND PROBLEM OF OPTICAL INVESTIGATION OF FOOD COLORS

•

The solutions of the colouring substances stored in the dark underwent
changes in time, as shown in Fig. 4, whereas the granulated substances
remained practically unchanged.

We plan to continue our research with the analysis of new spectrum-altering effects,
and study of the relation between the quantity of colouring substance applied and
the visually observed colour effect.
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