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APPLICATION OF STATISTICAL REGION
MERGING (SRM) FOR ANALYSIS OF THE
STRUCTURE OF BULGARIAN WHITE SHEEP
CHEESE IN BRINE

MAGDALINA KUTRYANSKA, ATANASKA BOSAKOVA-ARDENSKA

University of Food Technologies — Plovdiv, dep. Computer Systems and Technologies
magkk@abv.bg

Abstract: Image processing is a method used on digital images in order to extract useful
information from them. The process involves the conversion of one image into another,
implementation of different operations on them, and generation of the output image. Its
applications range from medicine to food industry, passing by geological processing and
object-recognition systems. By definition, image segmentation is process of partitioning an
image into multiple segments. The process groups those regions of pixels which have
common characteristics such as colour, intensity, or texture. An example of an algorithm,
lying on this idea is Statistical Region Merging (SRM) which segments an image by region
merging. In this paper SRM algorithm is used to evaluate the quality of Bulgarian white
sheep cheese in brine by observing its cut surface structure. In order to extract information
from the images of cheese cut surface, a macros is implemented in the open-source
software ImageJ. It analyses the colours of the images, segmented by the SRM algorithm,
and calculates the segmentation coefficient. This segmentation coefficient is used for
correlation analysis versus the expert estimation of the cheese samples. The results show
that there is a significant correlation between the segmentation coefficient and the expert
estimation for quality of the structure of examined cheese (correlation coefficient is about
0,78). Based on these results, in the future a software which would be helpful in reaching a
high-quality control in the food industry could be developed.

Key words: image processing, image segmentation, Statistical Region Merging (SRM),
cheese quality

HPUJIOXKEHUE HA CTATUCTHYECKOTO
CJIMBAHE HA PETUOHHU (SRM) 3A AHAJIU3 HA
CTPYKTYPATA HA BBJI'APCKO bAJIO OBYE
CUPEHE B CAJIAMYPA

MAT JAJIMHA KYTPAHCKA, ATAHACKA BOCAKOBA-APJIEHCKA

Yuusepcumem no xpanumennu mexnonocuu — I[lnosous, oen. Komniomvpnu cucmemu u
mexHono2uu

magkk@abv.bg

Pesrwome: Obpabomkama Ha uzobpadicenus e Mmemoo, U3NOA36AH 6bpXy YUPposu
uzobpasicenusi ¢ yen uzgnuuaHe Ha nonesHa ungopmayus om msx. I[lpoyecvm exniousa
npeobpasysane na eOHo uzodpadicenue 6 0py2o, NpuLdeane Ha pa3iudHy Onepayull 6bpxy
MAX U 2eHepupane Ha uzxoono usobpagcenue. Toll Hamupa npuiodicenue om mMeouyuHama
00  XPAHUMENHO-6KYCOBAMA NPOMUULIEHOCH], NPEMUHABAUKU NOKPAU  2e0N0HcKama
obpabomka u cucmemume 3a pasnosnaeane Ha obexmu. Ilo depunuyusi ceemenmuparemo
Ha u300padicenus e npoyec Ha pazousane Ha U30OPAICEHUENO HA MHONCECMBO CE2MEHMIL.
Ipoyecvm epynupa mesu obracmu ¢ NUKCEaU, KOUmo uMam oouu XapaKkmepucmuku Kamo
yesm, unmenzumem unu mexcmypa. Ipumep 3a anecopumvm, KOUmMo Jedncu 8bpxy masu
udes, e cmamucmuyeckomo caueane Ha pecuonu (SRM), koumo ceemenmupa
uzobpasicenuemo upe3 cuueame Ha peeuonu. B masu cmamus e usznoazéan SRM
AneOpUMbMBM 30 OYEHSABANE HA KAYeCME0mo Ha 0ba2apcKo G510 084e cupene 6 caiamypa
upe3 HabnoOeHue Ha paspenama My HO8bPXHOCM. 3a 0a ce u3zéiede ungpopmayus om
u300padicenusima ¢ paspesHama NOGbPXHOC HA CUPEHEmO, Ce CbCMmass MAKpoC 34
coppmyepa ¢ omeopen koo Imagel. Tou awnarusupa ysemoseme Ha U30OPANCEHUAMA,



ceemenmupanu om SRM aneopumvma, u uzuucnasa koeuyuenma Ha ceemenmupare. Tozu
Koepuyuenm Ha CeeMeHMuUpane ce U3NO0A36A 304 KOPENAYUOHEH aHAIU3 CHPAMO
eKCnepmHama oyeHka Ha npodume cupene. Pezyimamume nokazeam, ue cvbujecmeyéa
3HAUUMETHA KOpenayus medxicoy Koeuyuenma Ha ceeMeHmayus U eKkCnepmHama OyeHKa
30 KAYecmeomo HA CMPYKMypama Ha U3CIe08aHOMO cupeHe (KoepuyueHmvm Ha
xkopenayus e okono 0,78). Bv3 ocHoeéa na mesu pezyamamiu, 8 OvOewe Mmodxce 0a ce
paspabomu cogpmyep, Koumo Ou Ounl none3eH 3a NOCMULAHEMO HA GUCOKOKAYECHBEH

KOHMPOL 8 XPAHUMENHAMA UHOYCIPUSL.

KawuoBu aymm: obpabomxa ma u3zbopasicenus, ceeMeHmayus HaA uU306padcenus,
cmamucmuyecko caugane na pecuonu (SRM), kauecmeo na cupene

1. Introduction

Since the dawn of mankind, food has been a
major priority in the humans’ live. It provides
nutritional support and energy for the organism in
order to do daily tasks. The ambition of humanity to
achieve a high-quality standard of food has
significantly increased over the years. The food
industry which is a complex system of producers
and users is responsible for the safe food supply to
the population [1]. In fact, it should be pressured to
improve the quality of food in order to be lowered
the likeability —of causing adverse health
consequences. This can be easily done with the
development of technology by using image
processing and machine vision techniques [2, 3, 4].

Digital manipulation is done by computers
to process digital images through complex
algorithms. Image processing includes different
operations which are used to enhance the features of
an input image (edge detection, segmentation,
contrast enhancement, etc.), thereby some useful
information could be extracted from it [5].

Image segmentation is about partitioning an
image into different regions with similar features [5,
6, 7]. It is a process which includes many operations
involved with the analysis of colour, shape,
intensity, motion, and texture of objects in the
image [8]. It could be also defined as series of
actions which identify edges that correspond to
boundaries between segments. Its main purposes are
data reduction and feature extraction. The final
result of image segmentation is a simplified or
slightly changed presentation of the original image,
so that it could be easier to analyse.

Despite the large number of segmentation
algorithms, there has not been proposed a general
method, which could be performed on a set of
images. Moreover, every single image is different
which could negatively influence the performance
of the algorithms. Therefore, selecting the “perfect”
and suitable method could be quite difficult.

The object of the current research is
Bulgarian white cheese in brine. The white cheese
in brine has been Bulgarian traditional food for
many Yyears. There are a lot of popular practices
used in artisanal and industrial cheese production
[9]. In order to improve process of production of

white brined cheese, a lot of control parameters and
additives are studied through the modern optical
methods [10, 11, 12].

The aim of this paper is to present the
application of algorithm for image segmentation on
images of cheese and to show how efficiently it
could be in evaluating the quality of cheese by
analysing its cut surface structure. In addition, in the
future based on the performed experiment and the
obtained results, the method could be used in
monitoring the control of production in the food
industry and becoming one step closer to the high-
quality standard of food.

2. Materials and Methods

2.1. Images of Bulgarian White Sheep
Cheese in Brine

Main object of interest of the observation is
Bulgarian white sheep cheese in brine. The cheese
is made from sheep milk and contains more fat,
solids, and minerals than cow and goat’s cheese. It
has essential benefits for the human body because
of its nutritional value. For the purpose of this
research images of eight Bulgarian trademarks of
sheep cheese are used for the evaluation. In total
forty-eight samples are taken. The cheese samples
are estimated by the Bulgarian State Standard
(BDS) 15612 — 83 and captured with Canon EQOS
2000D. The images depict the cut surface structure
of the different cheeses from both sides of the lump
as figure 1 shows.

Fig. 1. Cheese cut surface of one of the samples
from both sides of the lump

2.2. Statistical Region Merging (SRM) and
Despeckle filter

In this paper, it is presented the application
of algorithm Statistical Region Merging (SRM)
which has been introduced by Richard Nock and
Frank Nielsen [13]. It is part of the region growing



methods which involves grouping homogeneous
pixels into larger regions (segments). It finds
application in analysis of remote sensing images,
mammographic mass detection, object-oriented
classification method for segmentation based on
radar images, and many more [14, 15, 16, 17]. One
of the advantages of SRM is that it has only one
parameter Q, which controls the scale of the
segmentation. The higher it is, the more the regions
in the final segmentation are and the smaller they
become. Figure 2 shows the original image and the
segmented ones by SRM for different values of Q.

* AL
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Fig. 2. SRM segmentation on images of one of the
cheese samples for Q=1-6

Image | has |I| pixels, each containing
different RGB (Red, Green, Blue) or g grey-levels
values, belonging to the set {1,2,...g} (usually g =
256). | is an observation of an unknown theoretical
scene I*, which represents true objects or regions
sharing common properties:

- homogeneity: statistical pixels in every
region have the same expectation value for each
RGB channel (grey-level);

- separability: for at least one colour
channel (grey-level) the expectations of adjacent
statistical regions are different [13, 17].

The SRM algorithm includes two steps:
merging prediction and computing order to test
region merging. Assuming R is a region in | and R’
is a set of regions with | pixels also in I, thus the
merging predicate on the two candidate regions R
and R’ for a single level color could be defined as
(1,2,3) [13]:

P(RR) = {true, if R—R'| < [B2@® + bI@®R")
’ false, otherwise

Where,b(R) = gm (2) and 5 = 6;'2

|R| - number of pixels in region R
g — gray level (in practice, usually 256)
Q — parameter, controlling the scale of segmentation
In order the noise to be removed, a filter,
named Despeckle, is used and it could be found on
the submenu Noise in the open-source software
ImageJ. This is a median filter which without
touching complex regions smoothens areas in which
noise is noticeable. The standard deviation of each
pixel and its neighbours is calculated to determine
whether the area is either high complexity or low. It
replaces each pixel with the median value in its 3 x
3 neighbourhood. The following figure 3 shows the
results of applying first the Despeckle filter and
then the SRM algorithm.
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c) Despeckle, SRM, Q=2
Fig. 3. a) original image b) only SRM
segmentation (Q=2) c) with filter Despeckle
and SRM (Q=2)

2.3. Macros Implementation in ImageJ

The first step of every algorithm in image
processing is to extract information from the
observed objects. Therefore, it has been developed a
macros (despeckle_srm_macros) for the software
ImageJ. It is based on the algorithm for
segmentation SRM and the median filter of noise
reduction Despeckle. The macros main purpose is to
ease the process of evaluation and to guarantee
objective estimation of the cheese structure. The
workflow of the macros consists of these several
steps (figure 4):

1) Requests the user to open an image from
their local directory;

2) Runs the filter Despeckle, converts the
image into 8-bit type and applies the SRM
algorithm (Q=2);

3) Loads the histogram of the segmented
image;

4) Shows the number of counted non-zero g
gray-levels and prints the g gray-levels
which are not equal to zero in percent;



5) Finds the average value of all non-zero g
gray-levels and the coefficient of
segmentation Kseg=Corg/Cseq. It prints the
results in the “Log” window;

6) Finally, it allows the user to save the results
in the “Log” window as a .txt file.

Loading an image from a local directory.

Applying the filter Despeckle and the
SRM algorithm.

Displaying the histogram of the
segmented image and the values of all
non-zero g grey-levels.

Fig. 4. Workflow of the macros

2.4. Statistical Analysis: Correlation

Correlation has predictive ability to tell if
two variables have relationship. The more studies
have been performed and data obtained, the stronger
the correlation is.

The aim of the statistical analysis is to
achieve a correlation coefficient which would
determine whether the proposed method of using
the SRM algorithm would be beneficial in
evaluating the quality of the cheese by only
examine the colours in the taken samples of the
structure surface. In this research, it is used the
Pearson’s coefficient which calculates the level of
relation between two linear related variables X and
Y. Usually, it is denoted by r and it has value
between -1 and +1. Thus, there are three main
correlations: positive (r=+1), negative (r=-1) and no
linear correlation (r=0). The strength of the
correlation is based on the value of the coefficient:

¢ >0.19 — very weak;

¢ 0.20 - 0.39 — weak;

¢ 0.40 - 0.59 — moderate;

¢ (0.60 - 0.79 —strong;

¢ (0.80 - 1.0 — very strong.

The reason why it has been chosen the
Pearson’s coefficient is due to the fact that the two
variables, used in the experiment, are metric. A
metric  variable is a variable measured
guantitatively, which means any interval, ration,
and continuous variable could be classified as a
metric one. In this case, the segmentation
coefficient Kseg has a value range from 1 to 256
and it is calculated by the following formula (4):

C Kseg —
K. —_%98 segmentation
I (o coefficient

Corg — count of C

colours in original colours in
image segmented image

That span represents the number of colours
in a RGB image. On the other hand, the expert
estimation, based on BDS 15612 — 83 could change
from 2 — 15. The Pearson’s coefficient allows
calculating the level of relation between those two
variables, even though they have different
permissible values.

seg — count of

3. Results and Discussion

The samples of the cheese have been
evaluated by experts in advance. The results of the
quality of the cheese cut surface are presented on
figure 5.

Olimpus
15
Saedinenie 10 Karnare
5
Borino 0 Madjarov

Sigmen Filipopolis

Lakrima

Fig. 5. Expert evaluation of cheese surface of the
eight trademarks

A conclusion from the chart could be
formed - the best quality has trademark
“Saedinenie” and the worst “Filipopolis”. The
results in the chart are based on the average value of
the expert estimation given for the two sides of the
cheese lump. The value 2 means “the worst quality”
and 15 — “the best quality”. The score is determined
by the smoothness of the surface which could be
smooth or grainy, by presence of porcelain
structures on the broken part of the surface, by
guantity of technical holes and etc.

The figure 6 presents a visual comparison
of samples of three trademarks which have best,
average and worst quality, based on the expert
estimation. As seen from figure 6, the cheese which
has the best quality has significantly less grey —
level colours.

Based on the original image and the
segmented one the cut surface of sample a) is the
smoothest, whereas the other two surfaces b) and c)
are grainier and have a lot more technical holes
which is the reason why they have lower score in
the evaluation. The grainier the surface is, the more
segments in the segmented image there are.

After applying the macros on the images of
cheese, the number of colours in the original image
and the number of g colours in the segmented ones
are used to perform a correlation with the expert
estimation which is beforehand obtained — table 1
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Fig. 6. Original images, images after applying the
macros, and their histograms

Trademark | Expert Estimation Kseg
Olimpus 11 8,54
Karnare 9 14,36

Madjarov 10,5 10,17
Filipopolis 7 6,24
Lakrima 9 15,80
Sigmen 12,5 21,22
Borino 8,5 11,38
Saedinenie 145 22,37

Table 1. Expert estimation and count
of colours in original image/count of
colours in segmented image

Table 2 shows the calculated results for
correlations in two cases, which were part of the
observation.

SRM
SRM (Q=2), Despeckle
Correlation
coefficient 0,5851 0,7785

Table 2. Correlation coefficients

For the correlations it has been used the
average values of the colours, including RGB and g
grey-level ones, of the images from both sides of
the cheese lump. Also, the expert estimation has
been presented with its average value. The first
column is when a correlation has been made with
the segmented image with parameter Q=2, with
presence of noise, whereas the next column is when
it has been used the Despeckle filter.

As the results have been presented, noise
plays significant part in determining an accurate
relation. The correlation with value 0,5851 is
moderate which means that its strength is not
reliable enough to be used in further analysis and
estimations. The correlation with value 0,7785
determines a positive and strong relation therefore
Kseg has been preferred as a variable which gives a
significant information about quality of cheese
structure. Cheese is a complex, dynamically
changing biological object with different quality
standards. The number of colours in the original
RGB image and in the grey-scaled ones is vital
when examining the grain of the structure. The less
colours in the segmented images are, the higher
Kseg is. Thus, the more homogeneous the surface is
- there are less imperfections on the surface and the
cheese quality score would be assigned higher.

4. Conclusion

This paper proposes the application of one
of the segmentation algorithms — Statistical Region
Merging (SRM) in observing and evaluating the cut
surface structure of Bulgarian white sheep cheese in
brine. For the purpose of the experiment a macros
has been implemented in order to be eased the
performance of image processing and image
analyzing. Moreover, it has been extracted useful
information about the number of the g gray-level
colours from the segmented images, which
therefore has been compared with the number of the
colours in the original images. The obtained data is
used for calculating a correlation coefficient which
is about 0,78 and it means that the correlation is
positive and strong. This gives hope that the
proposed method for evaluating the quality of
cheese by its surface structure from pictures could
be applied in the food industry for achieving an
objective control of cheese quality.



Nevertheless, improving the macros into a
plug-in would be a step forward to a better process
of obtaining information from images in order to
achieve a more accurate evaluation. Further
researching work would definitely continue over
larger set of trademarks, thereby more information
to be used for the statistical analysis and a stronger
correlation to be accomplished.
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YOGHURT WITH EXTENDED SHELF-LIFE
TATYANA BORYANOVA BALABANOVA!
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Abstract: The aim of this study was to determine the effects of different concentrations of
natamycin on some chemical and microbial properties of yoghurt stored 40 days at
refrigerator. Yoghurt samples were prepared and divided into three groups as follow: C1,
control group contains traditional yoghurt starter cultures (Lactobacillus delbrueckii
subspp. bulgaricus and Streptococcus thermophilus); C2, natamycin group contains
yoghurt starter cultures with natamycin 5 ppm; and C3, natamycin group contains yoghurt
starter cultures with natamycin 10 ppm. It was established that the storage period had a
significant effect on the intensive of fermentation processes during storage period. At the
end of the refrigerated period it was found that the values of the indicator titratable acidity
increase and pH of samples decreased for all samples, respectively. Total lactic acid
bacterial count decreased with increased of stored period. It was found that the intense of
acid formation can be explained by the relatively with lower concentrations of LAB. The
preservative Natamycin effectively and significantly reduced and inhibited yeast and mould
counts at these concentrations 5 and 10 ppm, while yeast and mould levels increased in
control sample. The precents study provide that yoghurt treated with natamycin 5 and 10
ppm could extend the shelf-life up to 40 days with no significant impact on quality of end
products and without alteration of LAB growth pattern.

Key words: yoghurt, natural preservatives, natamycin, quality

KHUCEJIO MJISIKO C YABJIZKEH CPOK HA CbXPAHEHUE
TATSIHA BOPSIHOBA BAJIABAHOBA'

1YHu6epcumem no Xpanumeanu mexHoiocuu, Kame()pa: v Texnonozus Ha MIAKOMO U
MaeyHume npooykmu -
tbg_georgieva@yahoo.com

Pestome: [lenma Ha npoyusamemo e 0a ce NPeOCMABIM OCHOBHU XUMUYHU U
MUKPOOUONIOZUYHY XAPAKMEPUCMUKYU HA NOTYYEHU KUCENU MAeKd ¢ 000asKa HA ecmecmeeH
KOHCepeanm 6 pasiuyHu Konyenmpayuu. Excnepumenmannume npoou xuceno misko 6sxa
nodeomeenu u pazoenenu ¢ mpu epynu: xowmpona ( Cl), cwovpocawa cmapmepua
xyamypa 3a kuceno masko (Lactobacillus delbrueckii subspp bulgaricus u Streptococcus
thermophilus);, npoba wuceno masxo (C2), cvovpoicawa cmapmepna Kyimypa -+
Hamamuyun 6 konuvecmso 5 ppm; npoba xuceno maaxo (C3), cvovporcawa cmapmepna
Kymmypa + namamuyun ¢ koauwecmeo 10 ppm. Om noxyuenume OaHHU ce YCMAHOBU, Ye
nepuooda Ha X1AOUTHO CbXPAHEHUe OKA38d 3HAYUMENHO GNUSHUE 6bDPXY UHMEH3UBHOCMINA
Ha ¢epmenmayuonnume npoyecu. B kpas na uscie0sanusi nepuod CmMouHocmume Ha
nokazamenume Mumpyema KUCeIUHHOCH ce ROGULABAM, d HA AKMUBHAMA KUCETUHHOCT
HaMansieam. YcmanoeeHo e, ue HUCKUme MmMeMnepamypu Ha CbXPAHEHUe GIUsisim 6bpX)y
peoyKyusama na oowusi Opoll MieyHoKuceIu bakmepuu 8 mpume eKCnepuMeHmailiu npoou,
M.K. UHMEH3UBHOCMMA HA 00PA3y6ane U HAMPYNEAHe HA MIEUHA KUCEIUHA 8 3HAYUMeHA
cmenen pedyyupa maxuama konyenmpayus. Habnooasa ce, ye npu npodbume cvOwvpiscauyu
Hamamuyun 6 Koauwecmeo 5 u 10 ppm ce umnxubupa pacmedica u pazeumuemo Ha
nirecenume u Opodcoume, 3a pazluKa oOm KOHMpoOaHama npoba, npu Kosamo, ce
ycmanossasa yeeauvenue Ha noxasamens cired 30-us Oen om cvxpaunenuemo. Om
npoGedeHUsm aHAIU3 U NOJYHYeHUme pe3yimamu ce YCMmAaHoesnsd, ue ynompebama Ha
HAMamuyuH Modice 0a YObIdcU CpOKa Ha 200Hocm 00 40 OHU Ha Kuceromo MIsKo, 6e3 0a
nosnusie 8bpPXy KAuecmeomo HA 20MOoGusi NPOOYKM 6b8 XUMUYEH U MUKPOOUOLO2UYEH
acnexkm.

Knrouosu oymu: xuceno misxo, ecmecmeeHu KOHCEPBAHMU, HAMAMUYUH, KA4eCmEo
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1. Introduction

Plain yoghurt is one of the most consumed
concentrated fermented products. Yoghurt is a very
popular dairy product in Bulgaria. Its production
and consumption are growing continuously due to
its health benefits beside its high nutritive value.
Being nutritionally rich in fat, protein, maccro- and
micronutrients - calcium, riboflavin, vitamin B6 and
B12 [1]. Yoghurt is a highly nutritious product
obtained by homofermentation of milk with specific
microflora consist lactic acid bacteria (L. bulgaricus
and S. thermophilus). This product is highly
acceptable to consumers in terms of its flavor and
aroma and also attributed to acetaldehyde and its
unique texture [2]. Usually yoghurt is generally
considered as microbiologically stable food, they
may be subjected to contamination with different
kind of yeast and mould. This contamination is
responsible for the spoilage of various milk
products.

In recent years to reduce a spoilage of milk
products in dairy industry used an antifungal
against. Many naturally occurring compounds, such
as plant essential oils, nisin, and natamycin, have
been widely studied and are reported to be effective
in their potential role as antimicrobial agents against
spoilage and pathogenic [3]. Natamycin (E 235) is a
natural antifungal agent with a wide range of
antimicrobial spectrum against yeasts and molds
produced during fermentation by the bacterium
Streptomyces noteless and successfully used in the
food industry for the prevention of mold
contamination in meats, cheese and fruits [4, 5, 6].
According some research which used natamycin as
a natural preservative in dairy products and other
foods has been reported that its approved in over
sixty countries [7]. The European Food Safety
Authority (EFSA) has published a favorable
scientific opinion on the use of natamycin as a food
additive [8]. Recently, Natamycin is commonly
used in dairy products such as fresh cheese, sour
cream and yoghurt [9]. There are many types of
concentrated fermented milk products are produced
to extend shelf-life. The concentration of natamycin
for yoghurt preservation has been suggested to be in
the range of 5-10 ppm [10]. Despite its many health
benefits, yoghurt generally has a short shelf life of
about 20 days when stored at low temperatures of
about 4-6°C [11]. Due to the inherent low pH of
yoghurt and the ability of yeasts to assimilate
sugars, lactose and organic acids, the product acts as
a selective environment for the growth of yeasts and
mould.

The aim of this study was to determine the
effects of different concentrations of natamycin on
some chemical and microbial properties of plain
yoghurt stored during refrigeration stored.

2. Materials and Methods

2.1. Materials

Classical technology for production of
yogurt in laboratory conditions was applied [12].
Experiments were made with a raw cow's milk
characterized by organoleptic, physicochemical and
microbiological parameters, according to the
requirements of EU Regulation Ne 853/2004 [13].
Milk fat content was standardized to 36 = 1 g.kg-1,
followed by homogenization at t=55+60 °C and
pressure 14-17 MPa, pasteurisation at a temperature
of 93+95 °C with a residence time of 15+20 min.
The heat-treated milk was cooled to a temperature
of 42+45 °C and fermented with 2% traditional
Bulgarian starter containing selected strains of lactic
acid bacteria (Lactobacillus delbrueckii subsp.
bulgaricus and Streptococcus thermophilus) and
then immediately cooled to 45°C. The bulk volume
of milk was divided into 3 groups and different
concentrations of natamycin was added to yoghurt
samples before incubation period. To perform of the
experiment the following natamycin concentration
were used: Yogurt in group one (C1) is control
sample consist only active starter culture; Yogurt in
group two (C2) consist starter culture + Natamycin
5ppm; Yogurt in group tree (C3) consist starter
culture + Natamycin 10ppm. Then samples of each
group were mixed and incubated at 42-45 °C until
coagulation (titrable acidity 75 °T) then transferred
to refrigerator at 4-6 °C. The yoghurt samples were
examined for chemical and microbiological
evaluation at appropriate intervals preparation up to
a total storage period of 40 days.

2.2. Methods of analysis
Chemical analysis:

- The pH of samples was measured using a pH
meter (model MS 2000, Mycrosist, Plovdiv,
Bulgaria) with a glass electrode (Sensorex, Garden
Grove, USA) standardized at 20 °C in the range
7.01-4.01.

- Titratable acidity (TA) of samples was
determined by the Thorner’s method [14] and
expressed as percent of lactic acid.

Microbiological analysis:

- Total lactic acid bacteria count (Lactobacillus
bulgaricus and Streptococcus thermophiles):
sample preparation was conducted according to
[15]. The suitable dilutions were inoculated into
selective agars M17 and MRS, as described in IDF
Standard 117B:1997. T [16].

- Determination of total mold and yeast counts
was conducted according BNS ISO 6611 [17].
Yeast glucose chloromophenical agar was used for
yeast and mold enumeration. Plates were incubated
at 25°C for 5 days.



3. Results and Discussion

Figure 1 shows changes in titrable acidity of
yoghurts during the period of storage at 4 £ 2 °C.
The results obtained indicated that on the first day
of the refrigeration the titratable acidity of all
samples was about 80 °T. During storage period
there was a constant upward trend in the above
indicators, and at the end of refrigeration period (40
days) the indicator reached titratable acidity values
of 158, 142, 140 ° T for a samples C1, C2 and C3,
respectively. The change in the indicators
correlated directly with the intensive fermentation
processes during storage period under low
temperature. The results obtained for titratable
acidity are consistent with the results of [18].
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Fig. 1. Changes in titrable acidity of
yoghurt samples under refrigeration

Figure 2 shows changes in pH of plain
yoghurts during the period of storage at 4 + 2°C.
Obtained result show that the number of days of
storage increased, pH of samples decreased.
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Fig. 2. Changes in pH of yoghurt sample
under refrigeration
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The pH reduced from 4.3 to 3.7 in the control
sample C1 and from 4.4 to 3.83 in sample C2 and
C3 respectively. However, in the end of storage,
significant differences (p < 0.05) existed between

the samples. Both the concentration of natamycin
and days of storage had a significant effect (p <
0.05) on the pH. The extent of decrease in pH varies
with the rate of growth of Dbacteria, storage
temperatures and etc. Several researchers have
reported a reduction of pH from 4.56 to 4.50 when
10 mg/kg of the preservative were used, while the
pH of the control reduced from 4.56 to 4.14 in 28
days [18]. The final pH values of all yoghurt
simples at the end of refrigeration were comparable
to values reported by [19].

The results about the changes of the LAB in
the studied samples are given in Fig. 3. A smooth
change in the amount of lactic acid microflora
during storage period. This tendency remained
steady until the end of storage, with a higher
concentration of lactic acid microflora recorded in
sample C2 and C3.
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Fig.3. Change of LAB content in yogurt samples
under refrigeration

The lower concentrations of bacterial biomass
detected can be explained by the relatively more
intense acid formation in sample C1. Larger
amounts of lactic acid inhibit the growth of lactic
acid bacteria in the early stages and thus cause
earlier reduction in their concentration. According
to [20] which studied the changes in viable lactic
acid bacteria during the storage life in yogurt
samples with natamycin and concluded that the cell
counts of yogurt bacteria decreased from 10° CFU
g-1 to 10° CFU g-1 after 40 days of cold storage.
However, in our study and some other recearches
reprrted that a concentration of natamycin from 5 to
10 ppm did not significantly (P < 0.05) affect the
growth of of lactic acid bacteria [21].

Total yeast and mould count in yogurt
during storage are represents in Table 1. Molds and
yeasts where are not isolated from the C2 and C3
during 40 days of storage period.



Table 1. Total yeast and mould count in
yogurt samples under refrigeration

Sample | 1d | 10d | 20d | 30d | 40d

Yeast and Mould

C1 ND | ND | ND | <10® | <10*

C2 ND | ND | ND | ND ND

C3 ND | ND | ND | ND | ND

These results nearly similar to [19]. There is a
research who mentioned that no growth of molds
was detected in yoghurt samples in the presence of
natamycin after 30 days of storage [22]. Molds and
yeasts were isolated from the C1 after 30 days of
storage probably the low pH values are conductive
for their growth and activity.

4. Conclusion

Yoghurt treated with natamycin 5 and 10

ppm could extend the shelf-life up to 40 days with
no significant impact on quality of end products and
without alteration of LAB growth pattern. This
effect leads to increasing keeping quality of
yoghurt, which is desired, by manufacturers and
consumers.
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EFFECT OF BIOPROTECTIVE CULTURE AND NATURAL

PRESERVATIVE IN YOGHURT QUALITY
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Abstract: The possibilities of using a bioprotective culture and natural preservatives in
yoghurt were investigated. The changes in the chemical and microbial properties of the
yoghurt samples were determined at the 1th, 10th, 30™ and 40" day of storage. According
to the obtained results for chemical characteristics there were not found a negative effect
originated from these preservatives. In yogurt samples the lactic acid bacterial count
decreased approximately with 3 log cfu/g in 30" day at 442 °C. The highest LAB counts
were observed on 1" to 10™ day, with the lowest number of bacteria observed after 30"
day of storage period. It was established that the preservative supplemented yoghurts were
protected from yeast and mould growth.

Key words: yoghurt, biopreservation, natamycin, quality of milk products

KHUCEJIO MJISIKO MTPOU3BEAEHO C BUOITPOTEKTOPHA

KYJITYPA U ECTECTBEH KOHCEPBAHT
TATSIHA BOPSIHOBA BAJIABAHOBA'
! Vuusepcumem no xpanumennu mexnonoauu, kameopa. ,, Texnonoaus Ha MAsKomo u

MaeyHume npooykmu *
tbg_georgieva@yahoo.com

Pe3tome: Hzcnedsanu ca 6vb3modrcnocmume 3a usnon36ane Ha OUONPOMEKMOPHA KYImypd
u ecmecmeen KoHmcepeamm 8 Kuceiomo misxo. Ilpomenume, xoumo uacmvneam 6
XUMUYHUME U MUKPOOHUME NOKA3AMeNU Ha npodume KUCeio MISKO ca u3ciedeanu Ha 1-
6u, 10-mu, 30-u u 40-u den om cvxpanenuemo. Bv3 ocnosa na nonyuenume pezyimamu
OMHOCHO XUMUYHUME NAPAMEmpPU 6 U3Cledsanume npedu, He ce YCMAHO8U OMPUYaAmenet
epexm om ynompebama na me3su Koucepganmu. bposm na mreunoxucenume baxmepuu 6
uzcneoganume npoou Kuceio MIsKoO Hamansea npubauzumento ¢ 3 log cfu/g creo 30-us
den om cvxpanenuemo npu 422 °C. Haii-6ucox obwy 6pou mieuHoKuceau baxmepuu ce
Habnooasa medxncdy 1-eu u 10-u Oen, a natl-Hucvk e mosu noxazamen cied 30-us oen om
cvxpanenuemo. Ycmanoseno e, ue ynompebama Ha OUONPOMEKMOPHA KYyAmypda u
ecmecmeen KOHCEpEaHm UHXUOUpam 6 3Ha4umenHa Cmenes pacmesica u pa3eumuemo Ha
naecenu u OpodAHcOU 8 U3Cied8anume npoou.

Knouoeu Oymu: xuceno Misiko, OUOKOHCEPBAHMU, HAMAMUYUH, KAYECME0 HA MACYHU
npooykmu

pH [4].

medium for yeasts and moulds because of its low

Bulgarian yogurt is a national product with
high nutritional and biological value. It contains all
the essential nutrients -  proteins, fats,
carbohydrates, macro- and micronutrients in a
balanced state [1]. This product is highly acceptable
to consumers in terms of its flavor and aroma and
also unique texture [2, 3]. Yoghurt is a product
obtained by milk homofermentation with specific
lactic acid bacteria (S. thermophilus and L.
bulgaricus). Usually yoghurt is generally
considered as microbiologically stable food, they
may be subjected to contamination with different
kind of yeast and mould. Yogurt is a good growth

In recent years to reduce a spoilage of milk
products in dairy industry used an antifungal
against. Many naturally occurring compounds, such
as plant essential oils, nisin, and natamycin, have
been widely studied and are reported to be effective
in their potential role as antimicrobial agents [5].
Natamycin (E 235) is a natural antifungal agent
with a wide range of antimicrobial spectrum against
yeasts and molds and successfully used in the food
industry [6]. The European Food Safety Authority
(EFSA) has published a favorable scientific opinion
on the use of natamycin as a food additive [7].
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Recently, natamycin is commonly used in dairy
products such as fresh cheese, sour cream and
yoghurt [8]. The concentration of natamycin for
yoghurt preservation has been suggested to be in the
range of 5-10 ppm [9]. Despite its many health
benefits, yoghurt generally has a shelf life of about
20 days when stored at low temperatures of about
442 °C [10]. Due to the inherent low pH of yoghurt
and the ability of yeasts to assimilate sugars, lactose
and organic acids, the product acts as a selective
environment for the growth of yeasts and mould. To
use of biopreservatives is an alternative technology
that could be successful used to extend the shelf life
of yoghurt and preserve the freshness, flavor and
aroma compound, texture and nutrient value [11].

The aim of this study was to determine the
effects of protective culture and preservatives on
some chemical and microbial properties of yoghurt
during storage period.

2.2. Materials and Methods
2.1. Materials

Cow’s milk was obtained from Dairy
Farming named "Plovdiv 1", Orizare village,
Plovdiv region, Bulgaria. For a purpose of the
experiments it was used a two type of starter culture
for the manufacture of yogurt: 1) traditional liquid
starter culture of Streptococcus thermophilus and
Lactobacillus delbrueckii subsp. bulgaricus, prepare
in laboratory condition at Department: "Technology
of milk and dairy products”, University of Food
Technologies, Plovdiv, Bulgaria; and 2) a
commercial lyophilized mixed culture called
protective culture FreshQ, obtained from Chr
Hansen. Natamycin Tredimix was obtained from
Biokom Trendafilov. To examine the effect of
natamycin on the growth of yogurt bacteria, moulds
and yeasts was added at in concentrations 5 and 10
ppm.

2.2. Manufacture of yoghurt

Experiments were made with a raw cow's
milk characterized by organoleptic, chemical and
microbiological parameters, according to the
requirements of EU Regulation Ne 853/2004. Milk
fat content was standardized to 36 + 1 gkg-1,
followed by homogenization at t=55+60 °C and
pressure 14-17 MPa, pasteurisation at a temperature
of 93+95 °C with a residence time of 15+20 min
and then immediately cooled to 45 °C. The bulk
volume of milk was divided into 4 groups
inoculated with 2 % traditional Bulgarian starter
containing selected strains of lactic acid bacteria
(Lactobacillus delbrueckii subsp. bulgaricus and
Streptococcus  thermophilus) and  different
concentrations of natamycin was added to samples
before incubation period. To perform of the

experiment the following natamycin concentration
were used: Yogurt in first group (C1) is control
sample consist only active laboratory starter culture;
Yogurt in second group (C2) consist laboratory
starter culture + Natamycin 5ppm; Yogurt in third
group (C3) consist laboratory starter culture +
Natamycin 10ppm; Yogurt in fourth group (C4)
consist only starter culture FreshQ. Then samples of
each group were mixed and incubated at 42-45°C
until curd formation then transferred to refrigerator
at 442 °C. The yoghurt samples were examined for
chemical and microbiological evaluation at
appropriate intervals preparation up to a total
storage period of 40 days.

2.3. Methods
Chemical analysis:

The pH of samples was measured using a
pH meter standardized at 20 °C in the range 7.01 —
4.01;

Titratable acidity (TA) of samples was
determined by the Thorner’s method (BNS 1111-
80) [12];

The percentage of formed milk acid in
yoghurt was calculated according [13].
Microbiological analysis:

Lactic acid bacteria (LAB) according ISO
9232:2003 [147];

Determination of total mold and yeast
counts was conducted according BNS ISO
6611:2006 [15].

3. Results and Discussion

The changes of pH value of yogurt samples
during the storage period at 4 = 2 °C are shown in
Figure 1. From obtained results the pH value
decreased significantly (p<0.05) during storage and
generally lower pH was determined in control
samples C1. It was seen that during the storage
period control yoghurt samples were more active
than other experimental samples (C2, C3 and C4).
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Fig. 1. Change in pH value of yogurt
samples during storage period



The pH reduced from 4.32 to 3.45 in the
control sample C1 and from 4.35 to about 3.8 in
sample C2, C3 and C4 respectively. Both the
concentration of natamycin samples and C4 sample
during refrigeration had a significant effect (p <
0.05) on the pH. The change in the indicators
correlated directly with the intensive fermentation
processes during storage period under low
temperature. The pH value decreased to about 4.0
after 20th day for samples C2, C3 and C4 and then
it slight change during the storage period.
According [16] determined that, the initial pH value
of yogurt (4.35) decreased slowly to 4.2 in 10th day
until the end of the experience.

The changes of titrable acidity of yogurt
samples during the storage period at 4 = 2 °C are
shown in Figure 2.
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Fig. 2. Change in titrable acidity of yogurt
samples during storage period

Data showed that in all yoghurt samples titratable
acidity increases up to day 40 of storage. The
variation of this parameters represented the
development and dynamics of fermentation process
in the studied samples. Titratable acidity was not
affected by the addition of different preservatives
until 40th day of storage and the acidity gradually
increased during storage processed. Similar
observations were reported by [17, 18].

A main process during fermentation is
degradation of lactose and accumulation of lactic
acid. This process begins at early stage of
production of yoghurt during fermentation of milk
and continues during end products are storage in
refrigeration condition. The results for lactic acid
content of yogurt samples during storage period are
given in Figure 3. During storage, a steady tendency
towards a gradual increase in the amount of lactic
acid was observed. At the end of the study period,
the total acidity indicator had increased by
approximately 0.3 % for samples C2, C3 and C3 4
and with 0.5 % for C1, respectively.
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Fig.3. Change in lactic acid content of yogurt
samples during storage period

Figure 4 shows the viability of lactic acid
bacteria (LAB) during the storage period. It is well
known that lactic acid bacteria are organisms which
play major role in the producing of fermented dairy
products. This group of bacteria growing in all
samples was not significantly affected by
antimicrobial agents used.
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Fig. 4. Change of lactic acid bacteria
during storage period

It was established that at the beginning of
the storage, all samples showed counts of total LAB
higher than 9.00 log cfu/g. Viable counts of LAB
slight decreased in 10 days of the storage but later
they were significant decrease at the end of the
storage period for all experimental samples. With a
higher concentration of lactic acid microflora
recorded in sample C4. The lower concentrations of
LAB detected can be explained by the relatively
more intense acid formation in sample C1. Larger
amounts of lactic acid inhibit the growth of LAB in
the early stages and thus cause earlier reduction in
their concentration. However, the diminution in cell
counts number is between 3 to 4 log orders for
yogurt produced with sample C4 and samples C1,
C2 and C3 at the end of the storage period. In



contrast with our results according [19] reported
that it didn’t affect the growth of lactic acid starter.
Table 1 showed a total yeast and mould in
yogurt during storage. No molds and yeasts were
isolated from the sample C2, C3 and C4 during 40™
day of storage. Yeasts and moulds were
significantly (p<0.05) inhibited at concentrations of
natamycin from 5 ppm. In the present study, moulds
and yeasts were not detected in any of the yogurt
samples from 1% to 30" day of storage period.
Yeasts and moulds were significantly increased in
control sample after 30" days in the storage
respectively. Molds and yeasts were isolated from
the C1 after 30 days of storage probably the low pH
values are conductive for their growth and activity.

Table 1. Total yeast
and mould count in yogurt during storage

Yeast and Mould
1d | 10d | 20d | 30d | 40d
C1 ND | ND | ND | <10° | <10*
C2 ND |[ND| ND | ND | ND
C3 ND |[ND| ND | ND | ND
C4 ND [ND| ND | ND | ND

Sample

Other research used as protective culture
(10" cells per gram) contains Lactobacillus
rhamnosus LC 705 and Propionibacterium
freudenreichii JS in dairy products. It is reported
that the product inhibited yeasts [20]. These results
nearly similar to other research [21, 22] who
mentioned that no growth of molds was detected in
yoghurt samples in the presence of natamycin after
30 days of storage.

4. Conclusion

Yoghurt samples containing protective
cultures and preservatives have not any effects on
chemical composition and microbial profile of
yoghurts.  However,  yoghurts  preservative
supplemented were protected from yeast and mould
growth and keep quality of the end products.
Consequently, use a protective culture and
preservatives is a good technologies solution that
could be used to extend the shelf-life of fermented
milk products.
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ISOMALTULOSE - AN ALTERNATIVE OF
SUGAR. A REVIEW
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Abstract: Consumption of foods high in sucrose is one of the reasons for the so-called
"Diseases of civilization." For this reason, the interest of producers, nutritionists and
consumers in sucrose alternatives is understandable. Isomaltulose is a carbohydrate that
has been gaining popularity in recent years in this area. It is distinguished by its low
glycemic index and its ability not to form dental caries. The review shows that the future of
isomaltulose-containing products looks increasingly promising. This necessitates the need
to continue research on this alternative to sugar.

Key words: Isomaltulose, Sugar, Alternative of sugar

N30MAJITYJIO3A - AVITEPHATUBA HA
3AXAPTA

PAMHA XA/DKUKHMHOBA

Ynueepcumem no XxpanumejHu mexsojlocuu - ITnoeous
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Pe3tome: Koucymayuama Ha Xpauu ¢ 6UCOKO CHObpICAHUE HA 3AXapo3a e eOHa om
npuuuHume 3a m.H. ,,601ecmu Ha yueuausayuama“. Ilopadu masu npuyuna e 0OACHUM
UHmMepecvym Ha Npou3sooument, OUemono3u u nompebumenu KvM aIMEPHAMUSU HA
saxapozama. M3omanmynozama e gverexudpam, Habupawy NONYJIAPHOCH npe3 NocieoOHume
200uHu 6 moea Hampaeienue. T ce omauuasa ¢ HUCKUAM CU 2TUKeMUYEH UHOEKC U
cnocobrnocmma cu 0a He obpasysa 3voen kapuec. Ob630pvm nokassa, ue 6voeujemo Ha
NPOOYyKmMume CoObPHCAWU USOMATMYA03a U3enexcoa éce no-obewasawo. Tosa uanaza
HeobxoouMocmma 0a ce NPOOBANCAM  NPOYYEAHUANG bDXY MA3U ANMEPHAMUSA HA

3axapma.

KarouoBu gymm: Hzomanmynosa, 3axaposa, Anmepnamusu Ha 3axapma

1. Introduction

After water, carbohydrates are the most
common components in foods (both as natural
components and as added ingredients). They are
important not only as a major energy source, but
also as components that contribute certain benefits
to human health [1]. A significant part of
carbohydrates is used as the main ingredient in the
production of certain foods because of their sweet
taste.

Of the carbohydrate representatives, sucrose
(0-D-glucopyranosyl B-D-fructofuranoside), better
known as ,sugar¢, has the largest quantitative
production and application worldwide [2]. The
reason why sugar is used as the main component in
the production of confectionery is not only its sweet
taste but also its technological properties. It has a

relatively good solubility in water. At certain
concentrations it acts as a preservative. In
traditional confectionery, it is a major structural
component.

It has been found that excessive
consumption of foods high in sucrose is one of the
reasons for the so-called “Diseases of civilization”
[3, 4]. For this reason, the interest of producers,
nutritionists and consumers in sucrose alternatives
is understandable. The significant pace at which the
market for dietary and low-calorie products is
growing leads to the creation of sugar substitutes
with a wide range of applications. Over the years,
sugar alcohols (polyols) have become very popular
as sugar substitutes. They have established
themselves as the main substitutes for sugar in the
production of confectionery [5]. There are a



significant number of literature sources and
scientific materials that discuss their benefits and
applications. But in the last few years, isomaltulose,
commercially available as Palatinose™, has become
increasingly popular as an alternative to sugar.

The benefits and applications  of
isomaltulose in the production of various food
groups have not yet been well known and studied in
detail. For this reason, the aim of this study is to
consider the possibility of using isomaltulose as an
alternative to sugar and to evaluate its technological
and functional properties.

2. Obtaining and structure of isomaltulose

Isomaltulose is found naturally in honey [6]
and in sugar cane juice [7], but its amount is small
to be extracted from them. For this reason,
enzymatic methods have been developed for its
industrial production, in which isomaltulose is
obtained from sucrose [8]. Isomerization was
catalyzed by an immobilized enzyme preparation of
Protaminobacter rubrum cells, followed by
crystallization. The enzymes that are used in the
synthesis of isomaltulose are: Erwinia rhapontici,
Serratia plymuthica, Protaminobacter rubrum,
Serratia plymuthica, Enterobacter sp. FMB-1[9-
13].

Isomaltulose is an isomer of sucrose and
similarly it is a disaccharide composed of
monomeric units of glucose and fructose. The
difference between isomaltulose and sucrose is in
the relationship between two monosaccharides.
Isomaltulose has an <alpha> -1-6 bond compared to
an <alpha> -1-2 bond in the sucrose molecule [14].

3. Chemical and physical properties of
isomaltulose

The chemical name of isomaltulose is 6-O-
a-D-glucopyranosyl-D-fructofuranose, and its
chemical formula is Ci2H22011; it has a molecular
weight of 360.32 g/mol. Isomaltulose is more stable
than sucrose in an acidic environment [14]. At pH =
1, 10% isomaltulose solution remains stable for 30
minutes when heated to 95 °C. In contrast, under
the same conditions, a 10% sucrose solution is
completely hydrolyzed [15]. The stability of
isomaltulose in cola drinks with pH = 2.3 when
stored for 3 months was evaluated and compared
with the stability of sucrose. The results of this
study show that while 98% of sucrose has been
hydrolyzed, isomaltulose remains stable [16].

The solubility of isomaltulose at 20 °C is
290 g/kg solution and increases to 700 g/kg solution
at 90 °C. The heat of dissolution is -60.2 kJ/kg,
which causes the cooling effect of isomaltulose
[17].

Isomaltulose is one of the most active
sugars in terms of antioxidant behavior. Although
this property is far less pronounced than classical
antioxidant agents, the concentration of sugars in
some foods is high compared to classical
antioxidant compounds and thus the antioxidant
capacity may be sufficient to increase the shelf life
of end products containing isomaltulose [18].

Isomaltulose shows less involvement in
caramelization processes during heat treatment than
sucrose. But unlike sucrose, isomaltulose is a
reducing sugar that is actively involved in the
Maillard reaction [15].

Like sucrose, isomaltulose is a white
crystalline  substance [19]. It has weak
hygroscopicity. When stored at a temperature of
about 25 °C and a relative humidity of 85%, there is
no significant change in the absorption of moisture
from the environment. This makes isomaltulose
extremely suitable as a substitute for sucrose in the
manufacture of chocolate products [15] The melting
point of isomaltulose is about 123-124 °C and that
of sucrose is about 170-180 °C [14].

Due to these physical and chemical
properties, isomaltulose is considered to have the
potential as a substitute for sucrose in the
manufacture of most confectionery products [20].

4. Physiological, functional and nutritional
properties of isomaltulose

Due to the more stable relationship between
the two monosaccharides, glucose and fructose, the
physiological and functional properties of
isomaltulose differ from those of sucrose [15].
Isomaltulose has a "pure" sweet taste similar to that
of sucrose, but less expressed. The sweetness of
isomaltulose is about 50% of that of sucrose [21].

Isomaltulose is defined as a “slow” but fully
digestible carbohydrate, which distinguishes it from
other sugar alternatives such as tagatose, sugar
alcohols and others [22]. Isomaltulose has a low
glycemic index (Gl = 32) and has little effect on
blood sugar and insulin levels [23]. The low
glycemic potential of isomaltulose in the
replacement of sucrose in food formulations has
been approved and confirmed by the relevant health
claim by EFSA [24]. The energy value it provides
to the body is 4 kcal/g similar to other sugars.
Isomaltulose is well tolerated due to its
gastrointestinal tolerance, which is comparable to
that of sucrose [25]. Even when taken in large
amounts during physical activity, no gastrointestinal
discomfort has been reported [18].

Isomaltulose is defined as not causing tooth
decay and it is the only sugar that is resistant to oral
fermentation [22]. Isomaltulose is included in the
list of non-cariogenic carbohydrate sweeteners in



the context of the FDA's approval of US health
claims on carbohydrate sweeteners and dental
caries. In Japan, isomaltulose has the status of
"Food for Specific Use of Health" (FOSHU) due to
its properties [18, 26].

5. Application of isomaltulose in food

Isomaltulose is "generally recognized as
safe” (GRAS) by the US Food and Drug
Administration (FDA) and approved as "Novel
Food" in 2005 by the European Union [21, 27, 28].

Due to its physical, chemical, organoleptic
and physiological properties, isomaltulose is used in
a wide range of applications.

Isomaltulose is a suitable alternative to
sugar in the production of chocolate. Sugar acts as a
structure-educator in chocolate products, therefore
not all sweeteners and sugars may be suitable in the
production of this type of food products. When
using isomaltulose, the production process remains
almost unchanged [8]. The resulting chocolate is
characterized by gloss and shine, and the
characteristic "popping" structure properties [18].

Jiamjariyatam [29] explores the possibility
of obtaining jellies with gelatin and isomaltulose.
The study shows that, with the same amount of
gelatin, the increasing amount of isomaltulose (20,
30, 40, 50 and 100%) reduces the toughness,
stickiness and hardness of jellies. It was found that
jellies obtained with 100% isomaltulose were prone
to crystallization.

Chewing candies with good taste profile
and stability can be produced with isomaltulose at
levels between 30% and 35%. A combination of
isomaltulose and polydextrose can be used to
produce tooth-friendly chewing candies.
Isomaltulose can be used in the production of
chewing gum by replacing sugar in a 1: 1 ratio. As
isomaltulose has a weak hygroscopicity, chewing
gum with its participation is characterized by good
stability and long shelf life [18].

A study was conducted on the use of
isomaltulose in the composition of marshmallows
[30]. The results of this study show that
marshmallows obtained with isomaltulose have a
higher sensory score than controls (obtained with
sucrose and glucose syrup).

A study was also conducted for the
production of wafers with isomaltulose [31]. The
study shows that the filling obtained with 100%
replacement of sucrose with isomaltulose has a
more pleasant mild sweet taste.

Due to its low hygroscopicity, isomaltulose
is a good alternative to sugar in the production of
instant beverages [8].

Isomaltulose shows high stability against
fermentation by most yeasts and bacteria. This can

be effectively used in beer production for the
production of low-alcohol or non-alcoholic beers
[32].

6. Conclusion

Due to its physicochemical, physiological
and functional properties, differing from those of
sucrose, isomaltulose is gaining more and more
popularity as an alternative to sugar. The tendency
of consumers to show an increasing interest in
functional foods, the future of products containing
isomaltulose seems increasingly promising. This
necessitates the continuation of research on
isomaltulose and its influence on the use of various
categories of foods in the prescription composition.
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CEH3OPEH ITPO®UJ HA XYMYC OT
CMUIAHCKU ®ACYJ C
HELICHRYSUM ARENARIUM L.

CTAHKO CTAHKOB, XAO®U3E ®NJTAH

Yuusepcumem no xpanumennu mexnonoeuu — Ilnoeous, 6yn. Mapuya 26,
Cmonancku gpaxynrmem, kameopa “Xpanene u mypusom”’
docstankov@gmail.com; hfidan@abv.bg.

Pe3stome: Hacmosuwomo uscrnedsane 0aéa oyenka 3a aimepHAmueHUme 6b3MONCHOCMU 3d
npunoxcenue na  Helichrysum arenarium L., kxamo apomamno-6éKyco8 KOMROHEHM 8
CbCmasa Ha Xymyc om CMWISAHCKU ¢pacyn. Ananuzvm ce 0ocHo8asa Ha NpoGedeHama
CEH30PHA OYEHKA 6bPXY OP2AHONEeNMUYHUmMe HOKA3amenu HA MpPAOuyuoHeHn Xymyc Om
cemunsineku gacyn ¢ oobasane na 0.1% u 0.2% uscywen H. arenarium. Cned npogedenama
CeH30pHa oyenka ce 0okasea, ye npu npobama c 0.1% cmnana noonpaska decycmamopume
oYeHasam Hali-6UCOKO NOLYYeHUusm pe3ynimam 3a 6xyc u mupuc. Ilpu npobama c 0.2% ce
omuuma HenpusmeH NOCLEe6KyC, HO NPU Cbama npoda Yeemvm e ¢ No-8UCOKU CIMOUHOCIMU
om mesu na xoumpoaama u npovama c 0.1% dobasen H. arenarium. Ipu npobume c 0.1 u
0.2% yuacmue Hna uzcywen H. aremarium ce omuumam OIU3KU CMOUHOCMU 8
nokazamenume Koucucmenyus, kamo 67% om oyenumenume NOCOH6AM C ,,XAPECEAM
MHO20 *“ npobama noayuena c 0.1% om noonpaskama.

Kuaw4voBu AyMHU: 6€3CM‘bpmHull€, CEH30pHA OYEHKA, Opcanolenmu4Hu nokasameiu

SENSORY EVALUATION OF HUMMUS FROM
SMILYAN BEANS WITH
HELICHRYSUM ARENARIUM L.

STANKO STANKOV, HAFIZE FIDAN

University of Food Technologies, 26 Maritza blvd. 4002 Plovdiv, Bulgaria
Business Faculty, Department of Nutrition and Tourism
docstankov@gmail.com; hfidan@abv.bg.

Abstract: The aim of the present study was to evaluate the alternative possibilities for the
application of Helichrysum arenarium L. as an aromatic-flavor component in the
composition of hummus obtained from Smilyan beans. Sensory evaluation of traditional
hummus obtained from Smilyan beans with the addition of 0.1% and 0.2% dried H.
arenarium was analyzed. According to the sensory evaluation results, taste and smell
indicators were estimated with the highest rate for the sample with the participation of
0.1% H. arenarium. An unpleasant aftertaste was reported in the hummus with 0.2% H.
arenarium. The 0.2 % sample's color indicator was higher than that of the control sample
and the hummus with 0.1% herb. The consistency indicators showed that similar results
were reported for both samples with 0.1 and 0.2 % participation of the herb. Sixty-seven
percent of the evaluators highly ranked the hummus obtained with 0.1% H. arenarium.

Key words: immortelle, sensory evaluation, organoleptic parameters
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1. BbBenenue

Bescmbpramnuero (Helichrysum — arenarium
L.)e MHOTOrOJWIIHO TPEBUCTO PACTCHHE OT
cemelictBo CrnoxxHouBeTHH (Asteraceae), Mo3HaTo
OIIE M KATO XXBJIT CMHJI, XETUXPU3YM HITH UMOPTEIL.
HanmMeHOBaHHETO Ha pacTEHHETO Ce CBBbpP3Ba C
rpbukuTe aymu ,,helios” — capHie u “chrysos”

smaro [1].

Pacrenusta WMar  BaXHa  poOiss B
TpaJUIHOHHATA MeTUIIHHA Ha penuia
CPEIM3eMHOMOPCKUTE CTpaHH, Karto — Mramus,

Ucnanus, Ilopryranus, bocna u XepueroBuHa u
Apyru OalKkaHCKU CTpaHH [2].

Hlupokoro mpunoxkenne Ha H. arenarium
MOXKe N1a OB/ie CBBP3aHO CHC ChIABPIKAIIUTE CE B

cbcTaBa My  OHMOJIOTMYHOAKTHBHH  BEILECTBA:
¢dmaBoHOUIH, (naBoHw, CaJINITyPIIO3UIHU
[JIUKO3UIY, IPYHWH, HapuHIeHUH, ¢Tamuay,
KapOTeHOHU Y, MUTMEHTH - O-TUPOHOBH

MIPOM3BOIHH, KATO apeHOIT ¥ XoMoapeHo [3].

Criopen HSKOH aBTOPHU [4, 5]
eTHOMEIWIIMHATA  CBBp3Ba  (hapMaKOJIOTUIHHUTE
epekT Cc OO0 JETOKCHKHpALIO JICHCTBUE,
KITbYEerOHEH edexr, XOJICPUTHYCH u
XEMaToNPOTEKTHBEH IOTEHINAJ, IB/DKAIIM Ce Ha
¢dmaBonouaHata Qpakuus wa H. arenarium. Bes
(apMalieBTUUCH acleKT ce Mpuiarar MpeJUMHO
pa3nuyHMd BUAOBE MHQY3MH WK JMO(UIH3HpaHU
eKCTpaKTH 1o (hopMaTa Ha TAONETKU WM KarCyIu
[3].

IMonyyenute ekctpakti ot H. arenarium
NPUTEKaBaT BUCOK IOJIH(EHONICH ChCTaB, KOWTO
MOBHUIIIABA TSIXHATa OMOJIOTMYHA aKTUBHOCT, KaToO
TOBa MOXE Ja ObjJe MNpPEeAnoCTaBKa 3a TIXHOTO
npuilaraHe B ChCTaBa HA XPAHUTEIHH MOJCITHH
CHCTEMH 3a peryjiupaHe Ha OKHCIIUTEIHUTE
mporecH [6].

W3nomszanero Ha Buzpa H. arenarium: BbB
¢uroTepanuATa Cce  OrpaHMYaBa  BCIIC/ICTBHE
yBeJqM4aBaimara ce oOpaboTBaema Iuiom[ U
3aJIeCSIBAHETO HAa TEPEHUTE C MHOTOTOJUIIHH
abpBecHM BUjpoBe. [lopamy Tasu mpuyMHaA B I10-
rojsiMarta yactT Ha EBpoma, BKIIOYHTETHO M Ha
bankaHckus TOMyOCTpOB ca OOSBWIM BHaa 3a
3alMTeH WK u3de3pand [7].

B xpaHuTenHaTa TEXHOJIOTHS PACTCHUETO CE
M3M0JI3Ba  OrpaHuueHo. [loJydeHOTO eTepUvHO
Macjo MPHUTeKaBa 37aTUCTO HKBJT 10 YEPBEHHKAB
UBSIT M MHTCH3UBEH, NMUKAHTHO-ABPBECEH apoMmar,
HamojmoOsBall TO3M HAa  KbpU, Oorar H
MHOTOIUTACTOB, OIKCBa C€ KAaTO TOMbJ, OWIIKOB,
CIIaTHUKBB, 3eMIIUCT, (popasieH, Mog00eH Ha Men
Wi kapamen [8].

JoOutuaTr myeneH Mea OT paloHHTE C

0e3CMBpPTHHYE €  HAW-CKBOMAT M ThPCEH
eBpoIneicKu Meq, 3apajau crierupUIHUTE
apOMAaTHO-BKYCOBH KadecTBa. [Topamu

AQHTHOAKTEPHATHUTE CH CBOWMCTBAa C€ H3IOJI3Ba
BMECTO XMeJI B IIPOU3BOACTBOTO Ha Oupa, 3a
apoMaTH3MpaHe Ha CIOHPT M MPUTOTBSIHE HAa
JHMKBbOPH U JPYyTrH HanmuTKu [9].

[TOBHIIEHOTO W3MOJI3BaHE HA CHHTETUYHH
KOHCEPBAaHTH M XPAaHHUTEIHU 00ABKU C JIOKa3aH
TEXHOJIOTHYCH €()eKT B XpaHUTEIHATa HMHIYCTPHUS
NOHMW)XKaBa MOTpeOHMTENCKaTa OLEeHKa. Pexuia
U3CJIC0BATEIN OLCHIT e(eKTa OT HM3MOJI3BaHe Ha
ecrecTBeHH pactutenHu BumoBe [10], oxasBamm
MOJIOKUTETHO BIHSHHE BbPXY (PYHKIHOHATHUTE
[11], anTuMEKpoOHMTE [9] W TEXHOIOTHYHHTE
CBOMCTBa Ha xpaHute [12].

BkiIrouBaHETO Ha pacTUTENHH €KCTpakTH [5,
6] wmn HarypanmHu OWJIKM M TOINPaBKH B
pELENTypHUsI CHCTaB Ha PAa3IUYHH XPAHUTEIHH
CHCTEeMH BOAM 10 (OPMHPAHETO HA MATPHUIHU C
OIIpeJIe/ICH! KaueCTBRa.

Penuma wayyrm wu3cienBaHUS — JOKa3BaT
MOJIOKUTEIIHUTE ©()EeKTH OT HU3IMOJI3BAaHETO Ha
SUUITUBU pacTUTEITHU BHUJIOBE, KOUTO

NpEeOTBPATIBAT MUKpOOHOIornyHara passana [10,
11, 13] winu moBMIIaBAT OPraHOJCNITHYHATA OlICHKA
Ha XpaHHTE.

Bonpeku ye BunwT H. arenarium € 3alllUTEH,
TOW MOXKe Jia ObJic M3MON3BAH KATO ANTCPHATHBEH
M3TOYHMK  HAa  I€HHM  OWOJOTrHYHOAKTUBHH
KOMIIOHCHTH B XpaHHUTEIHATA, (papMalleBTHYHATA U
KO3METHYHA TMPOMUIIIICHOCT. M3mon3BaHeTo Ha
pacTUTEIHHS BHI, KATO KOMIIOHEHT B PEIUIA XPaHH
MOXe Jla ObJe IpPEIIOoCTaBKa 3a IMOJ00psBaHE Ha
CCH30pDHHUTE W (YHKIHOHATHM CBOWCTBAa Ha
XpaHHTE.

IMopaau nuncara Ha HaydyHH pa3pabOTKHU 3a
npunarane Ha H. arenarium B cbhCTaBa Ha XpaHU
noJ; popMaTa Ha apOMATHO-BKYCOBa JI00aBKa, [eNiTa
Ha HACTOSIIOTO M3CJIeABaHe € Aa 0000IM JaHHH OT
nmoTpeduTeNckara OleHKAa MPH MPWIATaHETO MY,
KaTo TOJITPaBKa B XPaHH.

2. MaTepuajim u MeTOAH

2.1. Mamepuanu

Crp0nara 3aefHO C JIMCTHaTa Maca M
npuexanre 1Berose Ha H. arenarium (®wur. 1)
ca ce0panu B P. Typrus (39°34.647' N 35°48.568'
E, mammopcka BumcoumHa 1760 m), mpe3 2018
TOJIMHA.

e

®ue. 1. H. arenarium



CrOpanute mpobu ca wuAeHTH(DHUIMpPAHU B
KaTteapa ,,boraHuka* Ha YHHUBEpPCUTETA B ﬁosraT, P.
Typums. IlpobGute ca cymeHHM NOpH ecTecTBEHa
LUpPKyJalus Ha BB3AyXa NpU TEeMIeparypa Ha
okonHara cpena 25+2 °C go Bmara 8-10%. Taka
W3CYIICHNWTEe HAJ3€MHH YacTH Ha PAacTEHHETO ca
ChbXpaHSBAaHU B KHWKHH M  IOJHCTUICHOBU
OTIAKOBKH TPY OTHOCHTEIHA BIIAYKHOCT Ha BH3AyXa
75%. llpenm wm3monm3BaHe MPOOWUTE ca CMIICHH C
moMomira Ha  KyxHeHcku pobGor  PHILIPS
HR7778/00 no ¢una maca. HemocpeactseHo ciuen
CMWJIaHE ca W3MOJ3BaHM 32 AapOMaTHO-BKYCOBa
no0aBka KbM XyMyca.

Awnanusupanara moxnpaBka H. arenarium
ChabpKa erepuaHo Macio (3%), cripsiMo BiaraTa Ha
m3xomHata cypoBmHa (9.91%), ¢ oOCHOBHH
KOMITOHEHTH: oJjienHoBa kucennHa (30.28%), erun
xekcaaekanoat (20.19%), nmHOIIEHOBa KHCENHHA
(18.89%) u ckmapeon (4.2%) [6].

W3znon3ean e cMmuissHckd Qacyn (Dwur. 2),
pekouta 2018 roanna otriiexaad B cesno CMUIIAH (c
HaaMopcka BucounHa 822 m, P. beirapus).

=g _
Due. 2. Cmunaucku gacyn
(Phaseolus vulgaris L.)

Wsnon3Banun  ca  CIBHYOITIEAOBO  Maclo,
rotBapcka coi (Hapenba 3a wm3uckBaHHWATAa KbM
CbCTaBa M XapaKTEPUCTHKUTE Ha COiTa 3a
xpanutennu nenu, JIB. Op. 58 ot 30.07.2010 r.) u
nuteitHa Boga (Hapen6a Ne 9 ot 16 mapt 2001 1. 32
KauecTBOTO Ha BOAATa, MpeAHa3HauYeHa 3a MUTEeHHO-
outoBu nenu, u3M. u nom. J[B. Op. 6 ot 16 Snyapu
2018 r.) 3a BapeHe Ha ¢acyJa.

2.2. [lpueomesine Ha Xymyc

3a mosyyaBaHETO Ha Kpema OT ¢acyi, MO3HAT
ome kato xymyc, ca usnomBaau 200 g dacym,
Koiito ce xuapatupa B 600 ml nureitna Boga 3a 12
h. Tlpenu xuaporepmudHata oOpaboTka (BapeHe)
W3JMIIHOTO KOJMYECTBO TEYHOCT CE OTCTPaHsBA,
¢dacynpT ce U3MHUBA C Teyalla BOJa M KbM HETO ce
nobaesr 500 ml crymeHa muTeliHa Boma M Ce
Harpsia 1o kunene. Cren 25 min ce go6assr 18 g
rorBapcka coi, 10 ml cibHYOrIE00 Macio u
BapeHeTO MpoIb/ukaBa mpu THxo kumene (90+£2 °C)
3a 30 min. CBapeHusT Qacy ce 3aTBaps ¢ Karak 3a
10-15 min, ciex KOeTro ce CMWIa ¢ IIOMOILNTAa Ha
KyxHeHCKH po6oT. KpM momydenata maca ce
nob6asst B 0.1 u 0.2% ot cmnsHara noampaska H.
arenarium. C TIOMOIITa Ha KYXHEHCKHS pOOOT

CMeCTTa ce XOMoreHmsmpa 3a 2-3 min u ce
OBKYyCsBa ¢ TUMOHOB COK (7 ). [TomydeHusT XyMmyc
Ce ChXpaHsABa B TJIACTMACOBH OMAKOBKU C TUIBTHO
3aTBapslIM ce Kamanu 3a 24 h mpu XiaauiHu
ycnoBust (312 °C), npenn mga ObpAe NONIOKEH Ha
CCH30PHO OIICHSIBAHE.
2.3. CenzopHa oyeHxa
3a ceH30pHATa OIEHKAa W OKAa4YeCTBSIBAHETO Ha
TIOJYYEHUS MPOJAYKT XYMYC OT CMIJISTHCKH (acyl ¢
nobaesHe Ha H. arenarium B Tpu pa3nuyuHU
KOHIICHTPAIIMU U CpaBHABaHE ¢ KOHTPOJIHA MPoda e
W3MOJ3BaHa JIEBET TOYKOBA XCIOHWYHA Clana ChC
CTeNeHN | — W3KIIOYMTEIHO HE XapecBaM 10 9 —
U3KITIOYHUTEITHO XapecBaM. [lokasarenure, KOUTO ca
ouenern [14] ca: UBAT, MHPHC, KOHCHCTEHIIHS,
BKYC, TIOCIIEBKYyC. B ceH30pHOTO mpoduiupane
yyactue  B3emMar 15  gerycratopa,  KOHMTO
NpEJBAPUTEITHO Ca 3all03HATH ChC CKAJIHTE Ha
WHTEH3WBHOCT U XapaKTepa Ha OIICHSIBAHETO.
2.4. Cmamucmuuecka obpabomxa
[Mony4yenute pesynratd ca oOpaboOTeHH C
nomorita Ha MS Exsel 3a cemocraBsHe Ha
CPEIHHUTE CTOWHOCTH HA MOTYyYCHUTE MPOOH.

3. PesyaraTu u aucKycus

Pesyntatute OT mpoBeneHaTa CEH30pHA
OIICHKa Ha TOJIyuYeHHWTE MpoOM AaBa WH(pOpMaIus,
ye 67% OT OLEHUTENUTE NPEANOYUTAT XyMyca
(,,xapeceam MmHOro“) c¢ yuacrue Ha 0.1% H.
arenarium, cmpsMo Macata Ha Kpema ¢ (acyin
(Tabmuma 1).

Tabnuya 1. Ilpoyenmuo pasznpeoenenue Ha
XeOOHUUHama OyYeHKa Ha XYMyc Om CMUISIHCKU
¢acyn ¢ H. arenarium.

[Tpobu
Ckaia 3a OlleHsIBaHE Kontpona c c
0.1% | 0.2%
1 | UskinrouuTenHo - - 8
HE XapecBam
2 | He xapecBaM 11 2 19
MHOTO
3 | He xapecBaM 20 3 17
MAaJIKO
He xapecBam 22 3 25
5 | Huto xapecBam, 1 - -
HUTO HE XapecBaMm
6 | XapecBam MajKo 21 10 14
7 | XapecBam 7 9
8 | XapecBaM MHOTO 13 67
O | M3kmounTenHo 5 7 -
XapecBam




[Mocouenara OIICHKA »»A3KITFOUUTEITHO
XapecBaM‘ € B CPaBHUTEITHO OJIM3KW TPaHHUITH, KaTo
3a KOHTpoJHaTa poda ¢ 5%, a 3a mpodara ¢ 0.1 %
H. arenarium e 7%. Ot pe3yaTaTtuTe ce HabJIIOAaBa,
4ye TIpU IOBWINABaHE HA KOHIIGHTparwmsra Ha H.
arenarium Haii-rojisiM MpOLEHT HE 0J00peHHUE ,,HE
xapecBaM‘‘ mony4aBa npobata ¢ 0.2%. OneHkaTa Ha
8% ot perycratopure 3a xymyca c¢ 0.2% H.
arenarium e I0Oco4YeHa, Karo MHOIO HHCKa
(,MI3KITIOYHUTEIIHO HE XapecBaM*).

[lpu anamm3za Ha OTACTHHUTE CEH30PHU
MoKa3aTenu JIeTyCTaTOpUTe IOCOYBaT, 4Ye ¢ Hal
BHCOKa CTOMHOCT Ha IBeTa ¢ mpobara ¢ 0.2 %
nobasen H. arenarium (®wr. 3).

TIOCIEBKYC MHpPHC

= = Konrpom

c0.1%

—c02%

BKYC KOHCHCTEHITHA

@ue. 3. Cenzopna oyeHka Ha XyMyc Om CMUTSHCKU
gacyn ¢ H. arenarium

CpapprkaHneTo Ha OarpuiIHM KOMITIOHEHTH B
ChCTaBa Ha IBeTOBeTe OT H. arenarium mogooOpsiBa
LBETa Ha XyMyca, KOETO € OTYETEHO MpH
MoKasartes LBST, C KOeTo ce 3a0esisa3Ba TeHACHLUS
KbM TIOBHIIaBaHe Ha oleHkaTa. Ilpu xKoHTponHaTa
npoda Ts € Half-HUCKa.

[Ipu Mupuca Ha mpoduTe, KaTo MOJIOKUTEICH
eeKT JEerycTaTopuTe OLEHAT npodara ¢ 100aBeH
0.1% H. arenarium, a xaro Haii-HHCKO MpPOSIBEH
mupuc mpodara ¢ 0.2%. Ilpu Hes oueHurenute
MocoYBaT U3pa3eHus GpraopajieH MHUPHC, TbIDKAI ce
Ha eTWJ XeKcaJeKaHoara M CKJapeoja, KOHTO
MOJATHCKA U HE IMO3BOJISIBA J1a CE pa3BUE TUIHMYHUS
apoMaTeH NOTeHUMAJ Ha XpaHaTa. B  HiKoH
W3CTIeIBAHUA MHPHUCHT HAa €TePUYHOTO Macjio ce
orpenens, kato QiuopaneH, nmoxo0eH Ha MeX WM
kapamen [8].

C orjen HUCKUTE KOHIEHTAIMH HA y4acTHe
Ha H. arenarium B cbCTaBa Ha Xymyca OT
CMHJSIHCKH  (acyln OTYETEHHTE CTOMHOCTH 3a
KOHCHCTEHLIUS HE Ca CTATUCTUYECKU Pa3IMIHMHU.

[Ipu BKycoBus mpodun ce ycTaHOBSBa, 4e
npobata ¢ 0.1% ywactue mpuTexkaBa IO-BHCOKH
CTOMHOCTH Ha TMpeInovYuTaHHe CIpsMO mpobaTta
KOHTpOJIa, a Hali-HUCKO orieHeHa e mpobara ¢ 0.2%.

IIpu mpobara xontpoma u mpodara ¢ 0.1%
yuactue Ha H. arenarium 3a mokasartens MOCJIeBKYC

HE ca OTYETCHH 3HAYMMH PAa3IUKH, JOKATO IPH
mpobara ¢ 0.2 % ydactme ©Ha H. arenarium
OIICHUTEJINTE  OMNpPENCNAT, KaTo  HENPHUITCH
MOCJIEBKYC CJIe]] IeTyCTallHs.

4. 3axkiaouenue

[IpoBeneHHUAT CEH30pEH aHaIW3 Ha XyMyC OT
CMWISTHCKH ¢acynl ¢ ydacThe Ha wm3cymen H.
arenarium mox ¢opMaTa Ha apoMaTHO-BKYCOBa
Jno0aBKa € OLCHEH MOJOXKUTEITHO MPU BKIIOYBAHETO
My B 0.1% ot macara Ha xymyca. [Ipunaranero Ha
MOJMpaBKaTa B ChCTaBa HA TPAJUIMOHHU XpaHH C
BUCOKO BBIVIEXHIPATHO ChIbp)KaHHE MOXKe Ja
JOIBIHN (PyHKIMOHAJHUTE CBOWCTBA Ha XpaHHTE,
KaTo TIOBIUs€ BBPXy TAXHATa MOTpEeOHTENCKA
oleHKa. B mombiHUTENHM aHanuM3u MoraT Aa ObaaT
OIIpeeIIeHH XPaHUTETHUS CBCTaB "
GbyHKIMOHAHKS TOTeHIMAT Ha H. arenarium, kato
apoMaTHO-BKYCOB ITPOAYKT B ChCTaBa Ha XPaHUTE.
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KY/INMHAPHOTO HACJIEACTBO HA
CTPAHI/KA KATO CTOITAHCKO SBJIEHHUE

CTAHKO CTAHKOB, XA®U3E ®NJAH, AHA AHEBA
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Pesrome: Hacmoswomo npoyusane uma 3a yen O0a 0000wy 6b3IMONCHOCMUME 3d
NpUNodCeHUe Ha MpaouyuoHHOMO KYIAUHAPHO Hpouzsoocmeo 6 pationa Ha Cmpanodca
niaHuHa, Kamo  mypucmuyecku pecypc. Hanpagewus ananuz Ha  coyuanHo-
UKoOHOMUYECKOmo pazeumume Ha Bvicapus 6 coounume cied npucveOuHA8aHemo U KoM
Esponeiickus  cvio3  nokazea  neobXooumocmma Om — yeleHAcoyenu Oelicmeus 8
Mypucmu4ecKkus CeKmop, 8 4acCMHOCM KYIUHApHus mypusvm. [annume noxaszeam, ue
udenmuuyupanume J0KATHU 30HU NPUMENCABAM CMONAHCKU NOMEHYUAT 30 UHBECULUU
U NpeocMUCIAHe HA N02UKAMA HA OCbUECMEas8anume UHMepeeH YUl 8 CeKmopd, ¢ aKyeHm
8bLPXY MAXHAMA epexmusHocm U KOHKypenmuocnocoonocm. Hanuuuemo na npupoonu
pecypcu u bozamomo paznoobpaszue om MpaAOUYUOHHU XPAHU OMAUYABAWU Ce C
XapakmepHu 30HATHU CBOUCMBA Mo2am 0a OvbOam U3NOA36AHU 8 CMPAMe2UdecKomo
CMONAHCKO NIAHUPAHEe HA PAtiOHd.

Kiarouosn aymm:
Hacnedcmeo

MPAOUYUOHHU ~ XPAHU, CMPAHONCAHCKA  KYXHA, eMHOKYIUHAPHO

CULINARY HERITAGE OF STRANDZHA
AS AN ECONOMIC PHENOMEN

STANKO STANKOV, HAFIZE FIDAN, ANA YANEVA

University of Food Technologies, 26 Maritza blvd. 4002 Plovdiv, Bulgaria
Business Faculty
docstankov@gmail.com; hfidan@abv.bg; a_yaneva@uft-plovdiv.bg

Abstract: The aim of the present study was to summarize the possibilities for applying
traditional culinary production in Strandzha as a tourist resource. The analysis of
Bulgaria's socio-economic development in the years after being a member of the European
Union showed the need for targeted activity in the tourism sector, particularly culinary
tourism. The data showed that the identified local areas had the economic potential for
investment and rethinking the logic of the sector's interventions, with an emphasis on their
effectiveness and competitiveness. The availability of natural resources and the wide
variety of traditional foods with characteristic zonal properties can be used in the area's
strategic economic planning.

Key words: traditional food, Strandzha, cuisine, heritage

1. XpanaTa U TYpUCTHYCCKHS MPOAYKT

BximouBaneTo Ha TPAAUIUOHHUTE XpPaHU B
JIOKAIHOTO  OpaHAWpaHe Ha  TYpPUCTHYECKHA
MPOAYKT € Mpolec, KOUTo Bce moseye AeduHupa
Typu3Ma B CBETOBEH IulaH. M3nomnsBaHero Ha
TUIIUYHU XpaHU U TEXHUTE JIOKAJTHU HAMMCHOBAHUA
ca Oe;mer Ha HaUMOHANHA HMJICHTUYHOCT H

CTpaTernveck MapKeTUHT 3a MOMYJISIpU3UpaHe Ha
necruHanmsTa [1].

Bce mo-rossiMa 4act oT TypuUCTUTE OOpbhIIaT
CEpHO3HO BHHMAaHHE BBPXY XpaHara, KaTo BaKeH
CerMEHT OT TYPUCTHUYECKaTa JECTUHAIUS C TPalHH
EMOIIMOHAIHY NpeXuBsiBaHus. ToBa OT CBOs cTpaHa
Hajlara HEOOXOAMMOCTTa OT MPOBEKAAHETO Ha
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HAcOYCHa MOJMTHKAa Ha MeECTHAaTa BIAcT 3a
HOMYJSApU3NpaHe Ha paiionuTe 4pe3
TpaAUIIOHHUTE XpaHH [2].

[loBuIaBamoTo ce HUBO Ha ypOaHH3aLus Ha
HACEJIEHHETO B CBETa IPEAM3BHKBA HMHTEpeca Ha
OBTYBAIlUTE KBM  palOHM, paslojiaramy C
AaBTCHTHUYHHN NPUPOTHH M aHTPOIOTEHHH PECYpCH,
KOWTO peasHO TpEeACTaBiAT OWTa M KyITypaTa Ha
MECTHOTO HaceseHnue [3], mocpeacTBOM ChBKYITHOCT
OT TOCIENOBATEHO HW3rPaicHH CTPaTErHYECKH
MeXaHU3MH.

Paz6upanero u YIpaBIEHUETO Ha
CBHBPEMEHHHUTE NPOILIECH Ha Pa3BUTHUE MOXE Ja Ce
pasriena mpe3 Mpu3Mara Ha KOHLENIUATa 3a
COIMANHUS KamuTajd. Bcesko oOmecTBo pasmonara
CBHC COLIMAJICH KamHUTaJl. BBIPOCHT € B TOBa janu u
JIOKOJIKO 0O0ILIECTBEHUTE OTHOLICHUS
OnMaronpusATCTBAT PAa3BUTHETO HAa CHBPEMEHHH
MKOHOMHYECKH OTHOILICHUSI.

ConuanHusaT KamuTal 3a pas3iuka oT
OpUpoAHUsT W (PU3KMYecKusi KamuTal ce Ch3laBa
TpyaHO U 0aBHO, a ce pasmuisiBa OBP30 U JIECHO.
IIpumep - moTuckaHe Ha TPaJULMUTE U MECTHATa

KylTypa, CeMEHHHTE OTHOIIeHHSA, Mopaja H
eTHKAaTa.

KynuHapaure  mpogykTh M TAXHOTO
TPaJWLMOHHO  TIPOU3BOJCTBO Ca  MOTUBHpPaH

CIIEMEHT OT I[UIaHWpPaHaTa TOJHUTUKA, CIPIMO
Pa3BHTHETO HAa PETMOHUTE, KATO HEM3MEHHA YacT OT
m3bopa Ha Typuctuuecka aectuHanus. OT cBos
CTpaHa ce Hajara HeoOXOJAMMOCTTa OT U3TOTBSIHE Ha
paMKa 3a IBITOCPOYHO PAa3BUTHE, B KOSITO OCHOBHO
MscTO 1a ObJIe OT/AENEHO Ha XpaHaTta, KaTo OeJer 3a
HAallMOHAJTHA  WJAEGHTHYHOCT M  CHIIEBPEMEHHO
OCHOBEH KOMIIOHEHT Ha CTOIMAHCKaTa akKTUBHOCT.

OcBeH  CBOMTE  KYJNTYPHO-HCTOPHYECKH
0coOEHOCTH, XpaHaTa MpEACTaBiIsBa OTJCICH
CerMEHT, OKa3Balll BIMSHHUE BBHPXY COLHATHUTE H
eKOJIOTUYHHUTE aCHIEKTH Ha TYPUCTUUECKHS MPOIYKT
[4]. TlpoumssoactBoTO | npesiaraHeTo  Ha
TPaJUIIMOHHU XpaHu ¢opmupa Hax 45% or
NPUXOJHTE B CEKTOP TypHU3BM.

Ob6ocoOeHuTe B OTHEIHUTE  PETHOHH
TPaJUIIMOHHHU MTPOU3BOJICTBA HA XPaHU MOA00pIBAT
COIMAITHUS HOTEHIHAI Ha  HAceJECHHETO,
CH3JJaBaliKN CIIOKHH MEXKITYyeTHHYECKH, KYJITYpHH,
Y €3MKOBH XapaKTePUCTHKHU Ha paiiona [5, 2].

JdenbT Ha KYJIMHapHOTO IPOU3BOJICTBO
nomnajga B paMKaTa Ha €KOJIOTHYHOTO Bb3/CHCTBHE
BBPXY OKOJIHATa cpesia. ToBa ce OCHOBaBa Ha JICTBT
Ha TYpUCTHYECKHsS OpaHIl, Karo B HErOBOTO
peryiaupaHe yyacTue B3eMaT KOJUYECTBOTO U BUIABT
Ha TPOM3BEKIAHUTE XPaHW WIA IpEJIaraHuTe
ycnyru.  BakeH  eneMeHT 0T  eKOJIOTHYHHS
XpaHUTENIeH IMKBJI € W3MOI3BaHeTo Ha Ouno
OPOAYKTH, TPAJULUOHHUA XpaHH, O€30THaJHH
TEXHOJIOTHH, TpWIaraHe Ha MNPUHIMIATE Ha

YCTOMYMBOCT B XpaHUTENHATA Cpeja,
WKOHOMMKA U 1pyTH [6].

KpBroBa

2. Poast Ha KyJIHHAPHOTO MPOM3BOACTBO B
CTPYKTYpaTa HAa HAIMOHAJHOTO CTOMAHCTBO Ha
Bbbarapus

CromaHckuTe JeHHOCTHM ca  4YacT OT
HMCTOPUYECKOTO MHHAJIO, HO B TOJisiMaTa CH YacT B
TEeXHHUS CTPYKTYpeH mpodui Morat na ce 000co0sT
YacTH CBBP3aHH C BB3HUKBAHETO W PAa3BUTUETO Ha
OTJEeNHUTE YOBEMIKM IuBHiIn3auuu. CromaHckara
JEMHOCT € THUIl YOBEIIKA JEHHOCT, HACOYEHA KbM
NPOM3BOJACTBOTO HAa  MaTepuUaJIHM  Oyiara W
00CIIy’)KBaHETO Ha MPOHM3BOACTBOTO M KMBOTAa Ha
HACEeJICHHETO Ha OMpeaelieHa Tepuropusi. 1 e
CBBp3aHa ¢ J00MBa, oOpaboTkaTa W mpepaboTKaTa
Ha CYpOBHHH, ITPOU3BOJICTBOTO Ha Moiy(hadbpHKary,
CTOKH ¥ TIPEAMETH 3a MOTpediieHne, 00CITy>)KBaHe WU
oura Ha HACEIICHUETO. [IpomecwT Ha
OCBIIECTBSIBAHE HA CTOINAHCKATa NEHHOCT MPOTHYA
B YCJIOBUSTa Ha W3MOJ3BAHETO HAa MPHUPOAHATA
cpela ¥ TPHPONHUTE pecypcH, GU3NYECKH U
JIyXOBHH CHJIM Ha YOBeKa ¥ Kamurtaia [4, 5, 6].

KynmuHapHOTO MpOW3BOACTBO € YacT OT
XpaHUTEINHATA WHIYCTPHUA, KOSITO 3aeMa BaXKHO
MSICTO B CTOIMAHCKAaTa CTPYKTypa. 3a HYXIUTE Ha
KyJIMHAPHOTO TPOU3BOJICTBO C€ HM3IIOJI3BAT peavla
TPaJAMIMOHHU U HETpaauIMoHHu npoaykTu [2]. To
obenuHsBa B cede CH pa3uyHU IO Mamad u
CTOMAHCKO 3HAUEHHE OTPACIH, Ype3 Bb3MOKHOCT 32
OBbP30 MPOU3BOJICTBEHO U MA3apHO aJalTHPaHE KbM
cpenata [1, 3]. Bpp3uTe TeMIIOBE M 3HAYUTEITHO I10-
MaJIKUSl HadaJleH KaluTal 3a pealu3upaHeTo Ha
KyJIMHAPHOTO MPOM3BOJICTBO T'O MPAaBH HE MO-MaJIKO
KOHKYPEHTEH OTPach]I Ha XpaHUTEIHATa HHIYCTPHS
[5]. Tlo-mankure  TPOU3BOACTBEHH  0OEMHU
MO3BOJISIBAT TOW Ja ce ajanTupa OBp30 KbM
nazapHUTe OCOOCHOCTH W 3a KpaTKO BpeMe Ja
BBH3CTAaHOBSIBA BIIOKEHUTE (PMHAHCOBH PECYPCH.

3. ETHOKy/IMHAPHOTO HacaeacTBO Ha CTpaHmka

Pernonannoro MHOToo0pasue Ha
Obarapckarta KyJlMHapHa KapTa, KAKTO U BbB BCSKa
Jpyra HalWOHANHA KyNTypa, € MpPOMEHIIMBA
BennuuHa. Hanmumero Ha ronsim Opoil eTHHYECKH
IpyIlM, KOUTO B3aMMOJAEHCTBAT IO MEXIy CH,
olpezeNns ETHOKYJIMHAapHOTO MHoroobOpasue. To
ydacTBa BBB BCHYKH JIOKQJHA BapUaHTH Ha
MECTHaTa KyiTypa, KbIETO C€ CBbp3Ba C
HAaIMOHAJTHUTE 0COOCHOCTH B XPAHEHETO U € BaXKCH
U KYJITYpOOIpEEll] eJIeMEHT Ha pa3HOOOpa3HUTE
MECTHH KYXHH.

TpaguuuoHHaTa KyxXHs, IpeICTaBeHa dpe3
MeCTHAaTa XpaHa, ce Bb3IPHEeMa KaTO CHJIHA YacT OT
TypUCTHUYECKATa aHMMAaIWsl 3a JajJieHa JeCTUHAINS
[2, 3, 4]. TactpomuueckusT Typu3bM JeduHEpa
3HaYMMOCTTa Ha TPAAWLIMOHHUTE (JOKAJTHUTE)



NPOAYKTH, 3alla3BaHETO M NpPWIAraHeTo Ha
TPaANIIMOHHU METOIH 32 TeXHOJIOTHYHA 00paboTKa
U YAOBJIETBOPEHOCTTA Ha MOTpedutenuTe. XpaHara
OT Jpyra cTpaHa MPHUTEXaBa aBTCHTHUYEH OOIHK,
KOETO TIOJICHJIBA IICUXOJOTHYECKHS TPOQHI Ha
XpaHaTa ¥ MOBHUIIABAa MHTEPECa KbM Hesl.

B nsna Crpanmka cpaBHUTENTHO JO KBCHO €
3amas3eHo JOMAaITHOTO CTOIIaHCTBO, 4pe3
OTIJIeXK/IaHe Ha XMBOTHH — CBHHE, OBIE, KO3H H
NTHLIM, TPEAUMHO KOKOILIKHM, & TaKa ChIIO 3acsBaHe
W OTrIeXKIaHe B COOCTBEHH TpagdHM Ha Ha-
HEOOXOIUMHTE 3€JICHUYYLH. 3HAUYUTEITHO MACTO B
CTpaH/KaHCKaTa KyXHS 3aeMa ChOMpaHETO Ha
TOPCKH TPEBH M IUIOJOBE, H3ION3BAaHH, KaKTO B
NPSICHO, TaKa M B U3CYIIICHO ChCTOsTHUE [7].

[ToBewero oOT scTUsATa, KOUTO JKEHATa-
CTpaHIKaHKa MIPUTOTBS, ca U3KIIOUUTEITHO JIECHU U
HE W3UCKBAT MHOTO BpEeMe, C H3KIIOYEHHE Ha
cIyJaWTe, TpU KOHWTO ce€ oOpbima 0cobeHo
BHUMAHUC Ha IMOArOTOBKAaTa Ha XpPAaHUTC, KAKTO U
IIpU IrOJICMUTE CeMeNHU U KOJICAHH IMPAasSHULH.

[Ipe3 nATOTO, KOTraTo CEICKOCTOMAHCKHAT
TPpyA €  Hal-TeXbK, MnpeodilajaBamyd  ca
PasXIagUTCIIHUTE ACTHA U HAIIUTKHU, IPUTOTBAHU Ha
HUBaTa — Karo ImepOeT, Jiyga Iomapa, OIlaB,
TapaTop, KHCeIo MIISIKO M JApyrd. TBbpae decto ca
W3MON3BAaHN M KOHCEPBUPAHM XpaHH, KaTO COJIEH
OyT, clIaHuHa, Js110, ca3abpMma u npyru [7, 8].

B menorogummuaTta TpaJUIMOHHA —XpaHa
CBhIICCTBCH 41 HMAT PACTUTCIHUTEC IPOAYKTH,
OpeIMMHO 3bpHeHH W BapuBa (Oyiryp, opws,
dbacyn, nema), ChOpaHWUTE IUBOPACTSAIIN TPEBU
(kompuBa, mamaj, wwMp, J00yaa, MAaHIONA) U
wiogoBe  (SAOBJIKH, KPYIIH, JPEHKH, JIOJH,
CMOKHHH, MYIIMYJIH), & Taka ChILIO U 3€JICHUYLUTE
(kapTodu, 3eneH dacyn, uymku, aomatu). Ilo
BpEMEC Ha 6Ha)KHI/ITe OHU B roJluHAaTa, XpaHaTa CC
pa3HOOOpa3siBa ¢ TMPOAYKTH OT IKUBOTHHCKH
npousxoa. Ha mbpBO MSCTO MISIKO M MIICYHH
npoaykta. KoHcymupa ce W Meco, MNPEeIuMHO
CBUHCKO, KakTO B IPSICHO Taka M B KOHCEPBHPAHO
CBCTOSTHHE, a CBIO U arHenko, OB4e, K03e W NTHYEe
Meco. Ynorpebara My € CBbp3aHa NpEAd BCHYKO
CbC CE30HHUS  XapakTep WM Ipa3HAYHATA
oOpenHOCT. XJIOBT M TECTCHUTE W3ACIHSA ca
OCHOBHA XpaHa B MEHIOTO M T€ 3aeMaT Hai-ToJsIM
JISUT B @XKEeTHEeBHOTO XpaHeHe. [lo Bpeme Ha mocT
OCHOBHH ACTHA Ca pa3IMYHUTEC TypHIWH, KallUTC U
SXHUWTE, NMPUTOTBIHU OT TAX, KakTo M 00oOoBHTE
BapwuBa [7, 9].

KeM moBewero sctust ce mpubaBiIT U
pasnuyHM moamnpaBku. Te momoOpsBaT BKyca H
apomara, a CBII0O Taka W BHUZA Ha SCTHETO.
ExenneBHO ynoTpeOsBaHHTE MOJMPABKU B MPSICHO
W CyImIEHO CBCTOSHUE Ca DKOKEHBT (THO3YyM)
rpagyHCKaTa ¥ oOBYapcKaTta Mepojaus, d4yOpuua,
moTta uyymika. [IpunokeHue uma CTPUTHAT WU

CUyKaH 4epeH u yepBeH numnep. [lourn HAMa sicTHe,
KOETO MOJKE J1a Ce MPUTOTBH 0e3 KPOMHUJ JIYK, IIpa3
JyK, 4eChH. XPAHBT U XapAaIbT Ca ChILO OT YECTO
W3MOJ3BAaHUTE CHCTABKH, 0COOCHO TPH MPHUTOTBSHE
Ha 3uMHUHA. OIeT B JOMAIIHU yCIOBHS Hal-4ecTO
¢ OWiI NpUTOTBSH OT AWBO TPO3AE WM KHCEIH
cliMBU. 3axapTa € pSAKO  HW3MON3BaHa. 3a
HOJCTaXKIaHe Hali-gecTo e  ymorpebsBaH
NPUTOTBEHUAT TIPH JIOMAIIHH YCJOBHUS TIETME3,
pauen, a Taka chmo W mueneH men. Conrta e
MOJNpaBKa M3MOJ3BaHa €XKeJHeBHO. BBB BCSKO
CeMelCTBO ce MPHUTOTBS TaKa HapeueHaTa MUMepeHa
con win uyykaH nwumep. [locrosHHa Tpmxka Ha
JOMakuHATa € Mpe3 eceHTa Ja M3CYIIM MexJjera
(mpebHM mOMaTH) M YEpBEHM UYIIKW HAHWU3aHU Ha
“Bpp3aHuIa’, KAKTO W JIIOTH YepBeHU gymkd. [Ipe3
3UMaTa Te c€ M3MOJI3BAT 32 TOTBEHE Ha Pa3IMYHH
sctusa. OcHOBHUTE MOMHUHBIM Ha CrpaHmka ca:
3eMeNIeIMETO W OBOIIAPCTBOTO, HAa TOpUTE —
OMYKaDKMICTBO UM  BBIVIMIIAPCTBO, KAKTO H
CKOTOBBJCTBOTO W  CBBpP3aHHTE C  HEro
MaHAPaKANRCTBO, TPHHYAPCTBO U OETIIEHKHICTBO.
CepliecTByBaT ONaronpusITHA YCI0BUSA 3a
Pa3BUTHUETO Ha JI03apCTBO, OBOIIAPCTBO, Oy0apCTBO.
Mexny  MHOro  OorarctBa, KOUTO  KpHSAT
CTpaHDKAaHCKUTE TOpH, CHagaT JIOBHOTO H
pubonoBuoTo 6orarctso [10, 11]

OTnmenHUTE  €THOCH, KOUTO  QopMupar
eTHOKyIHHapHUs o0imk Ha CTpaHmKa ca: pyIIH,
TpoHKH u 3aropiu. OcoOeHOCTUTE Ha TIXHATa
KyJITypa ONpeAeisT U 0oratoro pazHooOpasue Ha
TPaJANIIMOHHATA CTPAH/DKAHCKA KyXHSI.

Tunumuan 3a pailona Ha Crpanmxa ca
SICTHSITA, TIpeAcTaBeHu Ha Dur. 1.

Cmpanooicancku
3eHUK
4

3enen 606 no Cmpanoxcancko

05100
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napausKu

Kaevpma om 651
opob
Due. 1.Tpaouyuonnu cmparoNCAHCKU ACMUsL



XpaHaTa Ha MECTHHTE XOpa € NpPEeJAUMHO
MIIeYHa W pBXkeH Xxisa0. Pa3BuToTo macwiHO
KUBOTHOBBJICTBO € TTO3BOJIMIIO /1a C€ YTBBPAU KaTo
MPeICTaBUTENHO SICTHE MEYSHOTO Ha IIUII arHe, T.
uap. Yesepmeo [11].

HedbunupaneTo Ha oOmara BH3HSA 34
pa3BUTHE, HHTETPUpaHaTa pernoHa Ha MOJUTHKA 32
KOHKYPEHTHOCTIOCOOHOCT Ha TypH3Ma B PErvioHa Ha
Crpanmka BKIIOYBA MPOOIEMHUTE Ha KIbCTepHATA
WHTETpalus u e(eKTHBHOTO yCBOSIBaHE
TypUCTHYeCKUTe pecypcu. ToBa TpsiOBa na Obae
CBBP3aHO C paszpaboTBaHe oOma peruoHaIHa
MOJIMTUKA TIpH IUIAHWPAaHE W YOpPaBICHHE Ha
ChIIECTBYBallaTa WHQPACTPYKTypa, NPOBEKIAHE
o0Illa perdoHallHa CKOJOTMYHA T[OJNUTHKA |
YTBBP)KJaBaHE Ha TYPHCTHUYECKATa JIECTUHAIIWS,
npeJiaramia crenuantu3upadi GopMu Ha TypU3bM B
Crpanmxka.

4. 3akin04eHne

TpaguunoHHaTa €THOKYJIMHApHA CTPYKTypa
Ha OBirapute WMa OOIMOOBATAPCKH, XOMOTEHEH
xapakTep. Hanuumero Ha pernoHalHu U JIOKaJIHU
BapuaHTUu 3a HaAanMMCHOBAHE Ha XpaHu 501041
TEXHOJIOTMM € TIIPpU3HAK Ha HAIOUOHAJIHOTO HH
00raTcTBO M IOBOPH 3a IIBCTPOTATa U KOJIOPHUTA Ha

Opirapckata Kynarypa. [lpoBeneHuar aHamus
MOMEHTHOTO CBCTOSHHE Ha HaceJleHHEeTO B
teputopusta Ha CTpaHmxa TmoOKa3Ba, uYe €
HEOOXOIMMO Ja Cce Cb3JaJe MEXaHu3bM 3a

OIIa3BaHE HA KYJITypPHOUCTOPUYECKOTO HACIIEACTBO
U Ja ce MpPWIOKAT MEpPKH 32 HKOHOMUYECKO
CTUMyJHpaHe Ha  OOIIHOCTH  OT  MECTHH
MIPOM3BOAUTENH C 1) MOMyJISIpU3NpaHe Ha TEXHUTE

MPOAYKTH, CTAOMIM3WpaHe Ha  TPAAUIHUOHHH
HAaYWHU Ha IPOU3BOJCTBO, YCTAaHOBSIBAHE Ha
CTPUKTHU IIPOU3BOACTBEHU CTaHJAPTU u

ocUrypsiBaHe Ha OBJEIIe 32 CbOTBETHUS MPOIYKT H
HKOHOMHYECKA CTAOMJIHOCT Ha OOIIMHOCTTa, KOSTO
T'O IPOU3BEXK/IA.

BaaropapuocTn
Crarusita e pa3paboTeHa B U3IBIHEHUE HA MPOEKT
mo @DOHJ “HAYKA” HA VYXT na Tema:
“ComupanHusaT  Kanutan  kato  Qakrop  3a
MOBHIIaBaHE KOHKYPEHTOCIIOCOOHOCTTa Ha CEKTOP
Typuzbsm Ha TepuropusaTa Ha [T ,,Ctpanmka®.
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PEOJIOI'MYHO INOBEJAEHHUE U CEH30PHU
XAPAKTEPUCTUKH HA HIOKOJATOBH MACHU C
SPIRULINA PLATENSIS

MAPHO JIUMOB, UWJIMAHA MUJIKOBA-TOMOBA, PATHA XAJDKUKHNHOBA,
JAPATOMUPA BYXAJIOBA, MAPTUH I'APOB, BAJIEHTUHA JTAHYEBA

Yuueepcumem no xpanumennu mexnonoeuu — I1n060ug
oyn. Mapuya 26, Cmonancku axynmem
mariodimov97@abv.bg, iliana_tomova@abv.bg

Pestome: Hacmoswomo usciedsane e (Pokycupano 6opxy uOKOIAO08U U30CNUSL CbC CbOBPICAHUE HA
xaxaosa maca (70, 85 u 90 %) u 3, 5u 10 % craokoeoonu sodopacau Spirulina Platensis,. O6exm na
U3CTE0BAHEMO € PeONOSUYHOMO NOBEOeHUe U CEH30PHUME XAPAKMEPUCIUKU HA pa3pabomenu cbcmasu u
MEXHON02USL, NPUTIONHCUMU 8 30PABOCTIOHA Ouemd.

Peonocuunume xpusu na uzmuuane Ha u3CreO8aAHUME CUCMEMU UMAM XApPAKmMep HA HEeHIOMOHO8U
meynocmu. Ilosuwasanemo na xonyenmpayusma na Sirulina (3, 5 10%) ne eause na xapakmepa Ha
peonozuunume kpusu npu 70 u 85% cwowporcanue ma kaxosa maca. Ilpoou c 90% kaxaosa maca,
Hezasucumo om konyenmpayusma na SPiruling, ce omauuwasam ¢ no-nucku cmotunocmu Ha GUCKO3UMeEMa
(nPa.s) 6 cpasrenue ¢ npobu c 70 u 85% xaxaosa maca. Ilpu xonyenmpayus na Spirulina 10% u 85%
Kaxkaosa maca, npobume uMam u3pazen 20pyus 6KyC U nocieekyc. M3pazeno cnradvk e 6Kycvm Ha mesu ¢
5% Spirulina, a xkaxaos npu 3% Spirulina. Iosuwasanemo na xonyenmpayusma na Spirulina namansea
cmounocmume Ha noxazamenume ,,MeKoma"“, HO He OKA364 GlUsIHUE HA NOKA3ameaume ,,JenKasocm '’ u
,,mevpoocm “. Cmoiinocmume Ha me3u nokaszamenu npu 85% xaxaosa maca 3a 8CUUKU KOHYEHMPAYUU
Spirulina ca nucku u eonaxeu.

KurouoBu nymm: peonozuuno nogedenue, cenzopnu xapaxmepucmuru, Spirulina Platensis, wokoaadosu
macu, 30pagociosen

RHEOLOGICAL CHOCOLATE BEHAVIOR AND FOOD SENSORY
CHARACTERISTICS OF MASSES WITH SPIRULINA PLATENSIS

MARIO DIMOV, ILIANA MILKOVA-TOMOVA, RAINA HADJIKINOVA, DRAGOMIRA
BUHALOVA, MARTIN GARQV, VALENTINA DANCHEVA

University of Food Technologies — Plovdiv
26 Maritza Blvd., Faculty of Economics
mariodimov97@abv.bg, iliana_tomova@abv.bg

Abstract: The research is focuses on chocolate products from cacao mass (70, 85 and 90%) and 3, 5 and
10% of freshwater algae Spirulina Platensis. The object of the study is the rheological behavior and food
sensory characteristics of the developed compositions and technologies applicable in healthy. The
rheological curves of the studied systems have the character of non-Newtonian fluids. The increase in the
concentration of Sirulina (3, 5, 10%) does not affect the nature of the rheological curves at a content of 70
and 85% cacao masses. Samples with 90% cacao mass, regardless of the concentration of Spirulina, have
lower viscosity values (ryPa.s) compared to samples with 70 and 85% by weight of chocolate. At
concentrations of Spirulina of 10% and 85% chocolate mass, the samples have a pronounced bitterness
and after taste. The
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taste of those with 5% Spirulina is very ,,sweet “,
and ,,chocolate “ with 3% Spirulina. Increasing
the concentration of Spirulina reduces the values
of the indicator "softness", but does not affect the
indicators of "stickiness" and "hardness". The
values of these parameters at 85% cacao mass,
for all concentrations of Spirulina, are low and
the same.

Keywords: _rheological behavior, food
sensory characteristics, Spirulina Platensis,
chocolate masses, healthy

BnBenenune

Ienra Ha HacTOSWIOTO M3CIENBAaHE € Ja
(oxycrpa BHUMaHHETO KbM Bb3MOXKHOCTUTE
3a  pa3HoOOpa3siBAHE HA  IIOKOJAJOBH
U3eNus C el Cb3JaBaHeTO Ha HOBH,
WHOBAaTHBHA  MPOJYKTH,  KOHWTO  Ja
3aJJ0BOJISIBAT BCE I10-HApacTBAIIMs WHTEPEC
Ha MOTpeOMTENUTe KBbM  3JPaBOCIOBHO
xpaHeHe. OTuuTa ce, 4e na3apbT Ha 3aXapHH
U IIOKOJIafoBH m3lenust B brarapus e yacrt
OoT r100aJHUSI HMKOHOMHUYECKHM Ia3ap H
CBbCTOSIHUETO MY CE€ BIHAE OT BOJCIIUTE
CHhBPEMEHHH TEHACHLMH B TOTPEOUTEICKOTO

ThpCCHE.
C HapacTBaHe Ha MpeJIaraHeTo, BCe MoBeYe
noTpeduTeny, ce HacoyBar KBbM

3IpPaBOCJIOBHUSI HAUWH Ha XpaHEHE U THPCST
MPOAYKTH CHUCTABAIIH JIIOOMMH BKYCOBE U
3npaBociioBHH  edektu.  [IpekomepHaTa
KOHCyMalusTa Ha LIOKOJIQJOBH H3JENUs €
MPOBOKMpaHa TJAaBHO OT 3/APaBOCIOBHH
MoJI3M KaTo 3abaBfHE Ha CTapeeHeTo,
AQHTUOKCHJAHTHO JIeHiCTBHE, HaMalsiBaHE Ha
cTpeca, peryjarpaHe Ha KpbBHOTO HaJATaHe
n gap. Ilo nmammm Ha EBpocrar 3a
MPOM3BOJCTBOTO M  KOHCyMamusTa Ha
mokonax B crpanute ot EC npe3 2017 r. —
OpirapuTe KOHCYMHpaT CpeaHo 25 ToOHa
IIOKOJIa/I TOJUIITHO, KOETO MpaBH 1Mo 3.5 Kr
Ha yoBeK. J|[HEeBHaTa KOHCyMaIHs Ha YOBEK Y
Hac ¢ okojo 20-50 r., mokatro B EC ToBa
komaecTBoTO € Mexay 30 u 90 r.. [Tazapst
Ha IIIOKOJaJ] Yy Hac Bb3NHM3a Ha okoio 350
MJIH. JIeBa TOJIMWIIHO, a BCEKH METH
KOHCYMarop Ha CJaJKOTO W3KYIICHHE Cce
Ham#pa B cToyiMiara. MHOTO ChBpeMEHHH
OMETH BKJIIOYBAaT B JHEBHOTO CH MEHIO
LIOKOJIa/l C BUCOKO ChIbp)KaHUE Ha KaKaoBa
maca-70% u moBede. 3paBOCIOBHUTE MOI3U

CbCTAB n

Ha IIIOKOJaJ C BHCOKO ChIBP)KAHHWE Ha
KakaoBa Maca ca Uu3BECTHM U 3a TOBa
MPEAN3BUKATEIICTBOTO Ja CE Ch3aBaT HOBU
MPOAYKTH C HECTaHJApPTHU I00aBKH € OT
M3KITIOYUTEIICH HHTEPEC.

TEXHOJIOTHUA  HA
HIOKOJIAJOBHU U3AEJINSA

Paspaborenn ca cbcraBu (Tabm.1.) Ha

mokojagoBu m3genus ¢ 70 , 85 u 90 %
xakaosa Maca u Spirulina Platensis (3,5 u
10 % ). VTouHeHa € TEXHOJIOTMYHA CXEMA 32
nonyyasane (dwur. 1.)

Ta6mmma 1. Koouparne na npobu ¢
woxonadosa maca (70, 85 u 90%) u (3, S u
10 %) Spirulina Platensis

[Ipo6a | Coabpkanue | CbabpikaHue
Ha  KakaoBa | Ha Spirulina
maca, % Platensis, %

[IpoGa 70 3

1

[TpoGa 70 5

2

[Tpoba 70 10

3

ITpoba 85 3

1

[Tpoba 85 5)

2

[Tpoba 85 10

3

[Tpoba 90 3

1

[Tpoba 90 5

2

[Tpoba 90 10

3




IMoxoman 70,85 90 xakxaosa

Rie: Spirulina (3, 3, 10 %) Ha ¢ur.3. ca mokazanu peosornyHy KpUBH Ha

n3tnuane Ha [Ipobu 1, 2 u 3 Ha moKoIa 0BH
m3nenusa ¢ 85% kakaoBa maca MpH BCUYKH
koHrenTparmu Ha Spirulina Platensis

Ds!
70
60
Chrieceane — 1‘,
50
)
40 ?.
309
]
Teumepapare 20 {
]
10 &

i —

0 ® nPa.s

0 10 20 30 40 50 60 70 80

—8—(lpo6a1 —@—Mpoba2 —@—Ipoba3

@ur.1. Texnonozuuna cxema 3a npueomesne Ha ®ur.3. Peonozuuno nogedenue na cocmasu ¢
wokonaoosu usdenus c¢ 70, 85 u 90% 85 % c kaxaosa maca u 3, 5 u 10 %
kaxaosa maca u ¢ Spirulina Platensis 3, 5 u Spirulina
10%

Ds~!
[lpm maGoparopHu wm3cieABaHHSA — Osxa 0

MIPUTOTBEHHU II0KOJanoBu uznenus ¢ 70, 85
u 90% xakaosa Maca u Spirulina Platensis 3,

5 n 10% mo mpencraBeHaTa TEXHOJIOTWYHA 20 ¢
|
cxema (@wur. 1.). [Ipobute Osixa KoaMpaHu I
15 9
(Tabm. 1.). b
10 4
N3CJIEABAHE HA PEOJIOT'MYHOTO
MNOBEJEHUE 5
11
Uscnensano e peosiorM4HO TMOBEIEHHE Ha o Lo ¢ nPas
0 10 20 30 40 50 60 70 80
HpOGHTe ( q)PIF.l 1 2 u 3) —8—[lpobal —@—TIlpoba2 Mpoba 3
Ds ! @ur.4. Peonozcuuno nosedenue na cbcmasu ¢
70 90 % c kaxaosa maca u 3, 5 u 10 %
60 g Spirulina Platensis
\
0 o Peonornunure KpHBH Ha H3CIEABAHHUTE
10 L npobu ca ¢ NOJOOHO  PEOJIOTHYHO
30 ,‘ noseaerne. Or ®dur. 1,2 u 3 ¢ BUAHO, Ue
0 & KPHBUTE HMAaT XapakTep Ha HEHIOTOHOBH
o A TEYHOCTH  (HE  WAeATHO  IUIACTHYHHU
— . TEYHOCTH), KOETO Ce Ompemens OT

5 —p — 9 nPa.s

IMPUJIIOKCHOTO  MEXAHUYHO BBSHeﬁCTBHe .
0 10 20 30 40 50 60 70 80

Ilpy BCHYKM aHAIM3UpPAHU TNPoOH ce

—o—(lpoial  —8—potia? Mpotia 3 YCTaHOBSBAa, Y€ C YyBeJAW4YaBaHe Ha

ckopoctrust rpaguent (Ds?), croiiHoctnTe

®ur.2. Peonocuuno noseoerue Ha CbCmasu ¢ Ha  Buskosurera  (nPa.s)  HamansBar.
70 % raxaosa maca u 3, 5 u 10 % Spirulina Cnenosarenno, mpu Temneparypa 40° C,

BCUYKH TBBPAU TIENEPHIN B MaciieHara
¢dpakiysi Ha IIOKONaJoBaTa Maca ca B
pasrornieHo crctosiHue. [Ipu mpobute ¢ 90%



KakaoBa Mmaca (He3aBHCHMO oT
KoHIeHTpanusTa Ha Spirulina) ( @ur.3.) ce
HaOnromaBaT IMO-HUCKM  CTOHHOCTH  Ha
Brucko3uteTa (nPa.s) B cpaBHeHHE ¢ IpoduTe
¢ 70% u 85% xakaoBa Mmaca.

Moxe na ce oTOenexu, 4e MOBUILABAHETO
Ha KoHIeHTpamusaTa Ha Sirulina (3, 5 10%)
HEe BJIMsAC Ha XapaKkTepa HAa PEOJIOTHYHHTE
kpuBu. CrnenoBaresnHo, OWXMe MOTIH Ja
npenoppyame 70 u 85% chpabpikaHue Ha
kakaoBa Maca ¢ 3% Spirulina npu

pa3paboTBaHe Ha  HOBM  XpaHUTEIHHU
CUCTEMU.

CEH3O0PEH AHAJIN3 HA
HIOKOJIAJOBH U3JIEJIUSL

IlpoBeneH e  ceH30peH aHauM3 Ha
pa3pabOTeHUTe  CbCTaBU  ILIOKOJAJOBU
m3penus. OnpenesnieHH ca  TMOKa3aTeInuTe
»BKYCOB W  CTpYKTypeH mpodun

I loBbpXHOCTEH mpodmin Ha podu ¢ 70, 85
n 90% kakaoBa Maca M KOHLCHTPAaLUH Ha
Spirulina (3,5 u 10%). Pesynrarure ca
npeactaBenu Ha dwur. 4, 5,6, 7, 8,9, 10,11,
u 12.

70 % Karaosa maca ¢ 3,5 1 10 % Spirulina
o (10003 1 === 063 2 Mpo6a 3
Cnambk

8

6
Mocneskyc 4 Kucen

AN
)

Kakao [opuue
BKyc Ha Bogopacn

dur.5.  Bxycog mnpogun Ha wioxoiadosu
uzoenus ¢ 70 % xaxaoea maca u Spirulina (
35u10%)

HeszaBucumo ot koHIeHTpanusita Ha Spirulina,
npu 70 % kakaoBa maca, HE ca OTYETECHHU
pa3IMKKA BBB BKYCOBHSI HMHTEH3UTET Ha
MPOJIYKTHTE.

70 % Kakaosa maca ¢ 3, 5 1 10 % Spirulina
e [[p06a 1 == [Tp06a 2 MNpo6a 3

JlennusocTt
c

>

MekoTta TebpaocT

Our.6. Cmpyxmypern npogpun na 70 % xaxaosa
maca c Spirulina (3,5 u 10%)

Ot ®ur.6. e BuaHO, ye mpobu ¢ 3% Spirulina
ca ¢ Hai-meka cTpykrypa. lloBuiaBanero
Ha KOHIeHTpamusaTa Ha Spirulina ot 3 mo
10% nHamamsiBa CTOMHOCTHUTE 3a TOKa3aTesns
MEKOTa, HO HE OKa3Ba BIUSHHE BBPXY
MOKA3aTEeINTE JIETIKABOCT U TBBPIOCT.

85% Kakaosa maca ¢ 3, 51 10 % Spirulina

Mpo6a 1 Mpo6a 2 Mpo6a 3
Cnagmbk

5

4

MocneBkyc Kucen

Ty

S

Kakao Fopuus

BKyC Ha BOAOPacIU

®ur.7. Bkycoé npoguir Ha wOKOAAO08U
uzoenus ¢ 85 % xaxaosa maca u Spirulina (
3,5u10%)

ITpu IIpo6a 1 Spirulina ( 3%) e oTynTeH CHITHO
u3pa3eH KaKaoB BKYC " no-ciab
nocieBkyc. C Hail-U3pa3eH MOCIEBKYC €
[Ipo6a3-10% Spirulina. C u3paszeHo caaabk
BKyc e mpobara ¢ 5% Spirulina. 'opuus
BKYC € OTUeTeH Haii-Beue mpu npoda ¢ 10%
Spirulina.



®ur.10 . Bxycos npogui na woKoiadosu
usoenusi ¢ 90 % xaxaoea maca u Spirulina
o [1p06a 1 === [p06a 2 Mpo6a 3 (3’5 u ]0%)

BbHwWweH Bug

:
>

85 % Kakaosa maca ¢ 3, 5 1 10% Spirulina

. [Ipy HUCKHUTE CTOMHOCTH HAa KOHIIGHTpPALMs Ha
3 s nosoron Spirulina e oT4ETEHO HATUYUETO HA KHCEN U
2 TOPYHUB BKYC.
1

0

) 90% Kakaosa maca ¢ 3, 5 u 10% Spirulina
w—l

- Fnajka noBLpXHOCT e [1p06@ 1 === [p06a 2 Npo6a 3

BbvHweH sua

8
EgHopoaHa

lpanasa NOBbLPXHOCT

Our. 8. Cenzopen nogvpxnHocmen npogun Ha
woxonadosu uzdenus ¢ 85% raxaosa maca " \]

u Spirulina (3,5 u 10%) \

napaka noBbPXHOCT

IIpo6a 2 Spirulina (5%) e ¢ Haii-TIagKa
MOBBPXHOCT B CPAaBHEHHE C APYTHTE MPOOH. '
Ilpu IIpoba 3 Spirulina  (10%) Hanopoane

IIOBBPXHOCTTA € Hal-rparasa.
®ur.11. Cenzopern nosvpxuocmen npogui Ha

wokoaaoosu uzoenus ¢ 90% xkaxaosea maca u
Spirulina (3,5 u 10%)

85 % Kakaosa maca ¢ 3, 51 10% Spirulina

——Tlpo6a 1l ====[lpo6a 2 MNpo6a 3

Crpykro

peH npodus

Ort4ereHuTe pe3ynrard mokassar, de [Ipoba 3
> Spirulina (10%) e ¢ Haf-BUCOKH CTOMHOCTH
3 3a TOKa3aTess IajKka MOBbPXHOCT.

90% Kakaosa maca c 3, 5u 10 % Spirulina

= po6a 1 Mpo6a 2 Npo6a 3

Nennusocr
Tebpaocr 6

@ur.9 . Cmpyxmypen npoghun na uokoraoosu
uzodenus ¢ 85% xaxaosa maca u Spirulina

) = N Wb W

(3,5 u ]0%) MekoTa T8bPAOCT

CrpykrypHute mnpodmin Ha mpodbu c 85%
KakaoBa Mmaca, HE3aBUCHMO oT
KOHIIEHTpanusta Ha jpoOaBeHara Spirulina

(3.5 w 10%). ca o eHakem croiiocT 3a ©Our.12. Cmpyxkmypen npogun na woxkonaoosa

maca ¢ 90% kaxaosa maca ¢ 0obaska Ha

HOKa3aTeJ'IIiTe ,,JIETIKABOCT", , MEKOTa*“ ™ Spirulina (3,5 u 10%)
»TBBPIOCT .
U tpuTe npoOdu MMaT UASHTHYHH CTOMHOCTH 32
90 % Kakaosa maca c 2,5 n 10 % Spirulina U3CJIEABAaHUTE TMoOKasarend. llokasaressaT
Mpo6a 1 Mpota 2 Mpo6a 3 ,,MEKOTa* € C Hall-HUCKHU CTOMHOCTH.
Csﬂa,ﬂ,‘bN
2
Mocneskyc i Kucen I/I3BO}II/I
1 YcTaHOBEHO €, Y€ PEOJJOTMYHUTE KPHUBU Ha
! | M3THUYaHE HAa W3CJCABAaHUTE CHUCTEMH HMAaT
o — Fopao XapakTep Ha  HEHIOTOHOBH  TEYHOCTH.
[ToBumaBaneTo Ha KOHIIGHTparusaTa Ha
Buye wa soRopacan Spirulina (3 , 5 10%) He BiHsie Ha XapakTepa

Ha peosiornynute KpuBu npu 70 u 85%



ChIIbp)KaHWE Ha  KakaoBa Maca B
aHAJIM3UPAHKUTE IIOKOIAaNoBU Macu. [Ipobu ¢
90% xakaoBa Maca, HE3aBHUCUMO OT
KoHIeHTparusTa Ha Spirulina, ce oTamuasar
C TMO-HUCKH CTOWHOCTH HAa BHCKO3WUTETA
(nPa.s) B cpaBuenue ¢ npobu ¢ 70 u 85%
KakaoBa Maca. [Ipu KOHIEHTpalus Ha
Spirulina 10% wu 85% kakaoBa Maca,
MpoOUTe WMaT H3pa3eH TOPYHB BKYC U
nocyeBkyc. M3pa3eHo crnaabk € BKYChT Ha
tesu ¢ 5% Spirulina, a kakaoB mpu 3%
Spirulina. [loBumaBaneTo Ha
KOHIIeHTparsTa Ha Spirulina  wamamssa
CTOMHOCTUTE Ha MOKa3aTeIIMTE ,,MEKOTa", HO
HE OKa3Ba BIUSHHEC Ha TIOKa3aTeIUTe
»JIeTKaBoCT* u ,,TBbpaocT. CToiHOCTHUTE
Ha Te3M TMoKasarenu mpu 85% kakaoBa maca,
3a BCHYKH KoHIeHTpamuu Spirulina, ca
HUCKA W enHakBu. ClieZI0BaTEIHO, OUXMeE
Mornmu ga mpemnopbuame 70 u  85%
ChIbp)KaHHE Ha KakaoBa Mmaca ¢ 3%
Spirulina Platensis mpu paspaGoTBane Ha
HOBHU XPAHUTCIHU CUCTCMMU.
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CBbCTAB U TEXHOJIOT'US HA HOBH AJIKAJIOWTHHU
HAIIUTKHU OT TPAAUIHIUMOHHHU BUJIKH

MAPTHH I'’APOB, NWJINAHA MUJIKOBA-TOMOBA, IPATOMHPA BYXAJIOBA, MAPHO
JVIMOB, NOPIAHKA AJIEKCUEBA, BAJIEHTUHA JAHYEBA, 30PHUITA KA3ZAKOBA

Vuueepcumem no xpanumennu mexnonoeuu — I11060ug
oyn. Mapuya 26, Cmonancku gpaxynmem
martin_garov@abv.bg, iliana_tomova@abv.bg

Pesrome: Hacmosawama paspabomka e Qoxycupana 6bpxy paspabomeanemo Ha CbCMas U MexHoI02Us
HA HOB8U ANKANOUOHU HANUMKU OM MPAOUYUOHHU OUIKU C OOKA3AHU 30PAGHU NOA3U, NPULOACUMU 8
npogunakmuuny u nevyebHu xpanumennu pesicumu. IIpoyuenu ca newebnume ceolicmea Ha nogeue om
0eadecem mpesucmu pacmenus. Paspabomenu peyenmypru cvbcmagu u obwa mexHoI0SU4HA cxema 3d
npouseoO0CcmMeomo Ha cyxu Hacunuu uaivoge 3a 109 cyxa cmec, 6 %. Obexm Hna uscredéanemo ca
KauecmeeHume 6Kycosu xapakmepucmuku Ha nonyyenu ungysu ¢ Sambucus Nigra L. (15,30 u 35%) u
Ocimum Basilicum (10 u 18% ), onpedenenu no memooa Ha cewsaprus anaaus. Ilosuwaearnemo Ha
xkomyenmpayuama wa Sambucus Nigra L. na 35% eoou 0o namanseane na mpvnuugusn eéxyc. C Haii-
banancupan  éxycoe npogun ca nanumku ¢ 30% Sambucus Nigra L. Hanumxama ¢ 10 % Ocimum
Basilicum e cwvc craovk, nampanuue, mpanuue u 2opuus éxyc.Bkycom na nanumxama ¢ 18 % Ocimum
Basilicum e ¢ uspasen xucen exyc. Mozam da 6vdam muvpcenu cocmagu HA ANKATOUOHU HANUMKU CbC
cvovpoicanue na Ocimum Basilicum noo 10%.

KarwouoBu aymu: arkanoudnu nanumku, cemzopen anaaus, Sambucus Nigra
L., Ocimum Basilicum, 30pasocrosnocm

COMPOSITION AND TECHNOLOGY OF
NEW ALKALOID DRINKS FROM
TRADITIONAL HERBS

MARTIN GAROV, ILIANA MILKOVA-TOMOVA, DRAGOMIRA BUHALOVA, MARIO
DIMOV, IORDANKA ALEXIEVA, VALENTINA DANCHEVA. ZORNICA KAZKOVA

University of Food Technologies — Plovdiv
26 Maritza Blvd., Faculty of Economics

martin_garov@abv.bg, iliana_tomova@abv.bg

Abstract: The present scientific research is focused on the development of composition and technology of
new alkaloid drinks from traditional herbs with proven health benefits, applicable in prophylactic and
curative diets. The healing effects of more than twenty herbaceous plants have been studied. Recipe
compositions and a general technological scheme for the production of loose teas per 10 g of dry mixture
have been developed.

The object of the research is the qualitative taste characteristics of infusions obtained from Sambucus
Nigra L. (15.30% and 35%) and Ocimum Basilicum (10% and 18%), determined by the method of
organoleptic analysis. Increasing the concentration of Sambucus Nigra L. to 35% reduces the astringent
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taste. Drinks with 30% Sambucus Nigra L. have the most balanced taste profile. Drinks with 10% Ocimum
Basilicum have a sweet, obtrusive, tart and bitter taste, and the taste of drinks with 18% Ocimum

Basilicum have a pronounced sour taste. Compositions of alkaloid beverages with an Ocimum Basilicum
content of less than 10% can be sought.

Key words: alkaloid drink, sensory food analysis, Sambucus Nigra L.,
Ocimum Basilicum, health



BLBenenne

B cpBpemenHuTe ycinoBus Ha OypHO pa3BUTHE
Ha TEXHUKATa U TEXHOJIOTUHTE, B AMHAMUYHHS
CBSIT B KOIMTO )KHMBEEM, BCE ITOBEYE XOpa Cce
00pBIIAT KbM BB3MOKHOCTH 3a JICUYCHUE U
npo¢uIaKTHKa Ype3 MPUPOJHH MPOLYKTH.
KoncymanusiTa Ha TOIIH aTKIOUIHU
HAIUTKH CIIeN IBITHS pabOTeH JIeH U cTpeca
Ha pabOTHOTO MSICTO € HAYYHO YTBBPJCHA.
Tomnure ajkanouAHA HAMUTKH MOBUIIAT
’KM3HEHUS TOHYC M MOTaT 1a ObaT
U3I0JI3BaHU KaTo JIeueOHO CPe/CTBO.
[To3naHueTo Ha Ge3L€HHUTE CBOMCTBA Ha
ObarapckaTa npupoja ca oT U3KIIOUYUTETHO
3HaUCHME KAaKTO 32 HAayKaTa, Taka ! 3a
MOTpeOUTENNTE. ANKAIOUAHNTE HATTUTKA
HOCSIT apOMaTHO-BKYCOBO YIOBOJICTBUE U
MMaT CIIOCOOHOCTTA J1a IPEJOCTaBAT Ha
YOBEIIKHS OPraHU3bM CHJIaTa U Je4eOHMsI
edexT Ha nmpupojara. ['onsiMa gacT ot TIx
uMat TOHU3Upal eQexr, odoapsBar
YMCTBEHO H (PU3UYECKH, TOI00PIBAT
XpaHOCMHJIaHETO U ObOpeuHara JeHHOCT,
YCHUJIBAT €H3UMHUTE MIPOLECH U MTOAIIOMaraT
ChbpAeYHAaTa JeHHOCT. 3a MHOTO IOTpeOUTENH,
OUIKOBHTE MH(Y3U NIPUTOTBEHH OT IUIO/IOBE,
KOpPH, KOPEHH, U IIBETOBE Ca Bh3MOYKHOCT 32
XOJIMCTHYHO 37paBe. Hayunorto paspaboTBane
Ha PELENTYPHU ChCTaBH MMA 3a I1eJl Ch3/1aBaHe
Ha HOBU KOM6I/IHaHI/II/I OT €CTCCTBCHU
CHCTaBKH, CbOOPa3eHU C HApaCTBAILIOTO
ThpPCEHE Ha MOTPEOUTENINTE.

@uwr. 1 3enen yaii (Green Tea Sencha) — uma
AQHTHOKCH/IaHTEH eheKT, yKperBa ayxa Ha Y0BeKa U MOBHUIIABA
HETOBHS TOHYC.

®ur. 2 I'mako bunoba (Folia Ginkgo Biloba) —
MOIIIEH aHTHOKCH/AHT, H0J00psiBa IMPKY/IaLUsiTa Ha KPbBTa,
MO3bYHaTa (YHKIUMS U NIaMETTa.

®ur. 3 Cubupcku XKen Lllen - kopen (Radix
Eleuterococcus Senticocus) — HamaiisiBa ICHXUYECKHUSL CTPEC,
CTUMYJIMpa UMYHHaTa CUCTEMaA, IIpearasBa OT pak.

®ur. 4 bsin 613- usT (Flores Sambucus Nigra L.) —
MOJICHJIBa HIMYHHATA CHCTEMa, OHW)KaBa KPbBHOTO HaJIsTaHe,
JIeKyBa IPOCTYAHHU 3a00MISBaHHUSL.

@ur. 5 Konpusa (Herba Urtica Dioica) — namainsisa
HHUBaTa Ha 3axXap B KPbBTa, JICKyBa 3a00JIsIBaHMS U Bh3IAJIEHUS
Ha NMKOYHHUTC ITbTUIIIA.



®ur. 6 [Toncku xBour — ctpbk (Herba Equesetum
Arvense) — npexoTBpaTsBa pakoBu 00pa3oBaHusl, HOJCHIBA
HMYHHATa CHCTeMa, KOCTHTE, CTHMYJIPA MO3bYHATA JICHHOCT.

®ur. 7 Cnanpk Kopen (Radix Glycyrrhiza Glabra) —
MMa aHTHOKCHIAHTHH ¥ POTHBOBB3IAINTEIHN CBONCTBA,
JieficTBa yCIIOKOSIBAIIO BBPXY AMXaTE/HATA CHCTEMA.

@ur. 8 Kopen Jxunmkudun (Zingiber Officinale) —
MMa JIETOKCHUKHpaI eeKT, 001eKyaBa G0JIKH B CTaBHTE, TIOMara
HPHU pas3apasHeH CTOMax M TPaBMH.

®ur. 9 Ctpek Menra (Herba Mentha Piperita) —
HaMasiBa TPeCKaTa, MOX0OpsiBa XPaHOCMHIIAHETO,
[PEIOTBPATSBA TAaICHE U MOBPBIIAHE.

®ur. 10 I'myxapue — kopeH (Radix Taraxacum
Officinale) — nogmomara ¢yHKIOHHPAHETO HA CHPACYHUS
MYCKyJI, I000psiBa 0OMsIHATA HA BELIECTBATA U
XPaHOCMHJIAHETO.

®ur. 11 Exunanes - ctpek (Herba Echinacea
Purpurea) — npeorBpaTsiBa pucka OT AMXaTeIHH MH(EKIUH,
HaMaJIsBa TPEBOXKHOCTTA U OOJIKATa IIPH IIIaBOOOIIHE.

@ur. 12 Yepen 613 - miox (Fructus Sambucus
Ebulus) — [Ton3u — mpocTyqHO U rPUNHO 0OJIEKYEHHE, TIPU
UH(EKIUS HA CHHYCUTE, ECTECTBEH JUYPETHK, AHTHPAKOBH
cBoOifcTBA.

@ur. 13 Actparan - kopen (Radix Astragalus
Merabranaceus) — 3acuiBa HIMyHHaTa CUCTEMA, TTOA00psBa
chbpAedHaTa (yHKIHs, 00JIeK9aBa CTPAHUIHUTE e(PeKTU IIPU
XUMHOTEpAIHs.



U Our. 18 JIumoneHa tpesa (Cymbopogon) —
- - - AHTHCENTHYHO, HOJO00PSBAIIO XPAHOCMIIIAHETO,
®ur. 14 Kapamdun - upsr (Syzygium Aromaticum) MIPOTUBOPAKOBO, IPOTUBOEMETHYHO, IPOTUBOPEBMATUYHO,

— MMa aHTHOAKTePHaHH CBOICTBA, 10106psiBa OTKAIUBSIIO, aHTHOKCUIAHTHO M JIp. ACHCTBUSL.
XPaHOCMHIJIAHETO U [IOMara rpH JuabeT.

L

@ur. 15 Bocuiiek - ctpbk (Herba Ocimum ®ur. 19 Jlumonena kopa (Cortex Citrus Limon)
BaS|I|cum) - MMa aHTHOAKTepHAaIHO ACHCTBUE, MOACHIIBA JIeiCTBa TOHU3UPAILLO, [TOBUILIABA CEKPELHATa Ha
MMYHHATA CHCTEMa, TOHH3HMPA HEPBHATA CHCTEMA. cTOMaxa  mogo0psiBa XpaHOCMHIIAHETO.

@wur. 16 Mamepka - ctppk (Herba Thymus Vulgaris)
— IOHMKaBa KPHBHOTO HAJITaHe, ToMara 3a CIpaHe Ha
KAIIUTHI[A, TOBHIIIABA HACTPOCHHETO.

®ur. 20 Po3a — usst (Flower Rose Damascena)
[PHUTEXaBa CIAOUTEIHO, IPOTHBOBB3ITAIMTEIHO,
CNa3MOIIUTHYHO.

@ur. 17 Kanena — xopa (Cortex Cinnamonum Casia)
—KPBBOCIHNPAIIO, AlIETUTOBB30YK A0, CIa3MOIUTUYHO
AelicTBHe. ®ur. 21 Xubuckyc — npsr (Hibiscus Flores)

YCIIOKOSIBAIIIO, CIIA3MOJIUTHYHO H HYPETHIHO
neiicTBue.




@ur. 22 [NopTokanosu KO]:;P[ (Cortex Citrus Sinensis)
MOILEH aHTHOKCHIAHT, Vit. C, HeyTpaanu3upar
cTpeca U JeIpecHsITa.

PA3PABOTBAHE HA PELIEIITYPEH
CbCTAB

B®p3 ocHOBa HampaBeHOTO TNpOyuYBaHE Ha
3IPaBOCIOBHUTE TION3H Ha TPaIUMOHHU
TPEeBHCTH  pacTeHHss ca  pa3paboTeHH
penentypHu CBhCTaBH (Tabmn.1-5) 3a
MPOM3BOJICTBOTO HAa CYXW HACHITHH 4YaiioBe 3a
10g cyxa cmec B %.

Tabmmma 1. Tatumnua 2.

0/

Tommsupant 4ai, 3a 10 g cyxa cvec, % | “1aii 3a Gnopenn, 10 g cyxa cmec, %

3ener gait Green Tea Sencha 31 —_

Jiwunmandmn Zingiber 35
Tmko Guofa Folia Giﬂkgﬂ 15 3enen yaii Green Tea Sencha 15
Biloba

b 653 mpat Flores Sambucus 15 | Ban Gbs upsr Flores Sambucus 15
Ebulus Ebulus

JKer men Radix Eleuterococcus 15
Senticocus

Menta Herba Mentha Piperita 10

Dry:_caplle 7
Kompuea Herba Urtica Dioica 10 | Radix Taraxacum
[Tonckn xsom Herba 7
Equesetum Arvense
Craisk Koper 8 —— :
1 1 (bK
Radix Glycyriza Glabra Radix Glycyrrhiza Glabra
RS LB 6 Hatypasien apomarisant 5

4

cyxa cvec, %

e 2 pmiwuFors 35
Yepen Gw3-non Fructus 15 Sambucus Ebulus
Sambucus Nigra
Exunanes Herba Echinacea 10 Jiwnnmicudin 20
Purpurea Zingiber
“en Ilen Radix Eleuterococcus 10
Senticocus JliMoHeHa Kopa 16
Actparan Radix Astragalus 10 Cortex Citrus Limon
Merabranaceus
Bocuex Herba Ocimum 10 Jimoneha Tpepa 15
Basilicum Cymbopogon
Kapamdutn Syzygium 7

T N!em.a Herba Mentha 10
Mamepxa Herba Thymus 7 Plpenm
E“Igms Harypanen 4

najek Kopen 6

Radix Glyeyrrhiza Glabra B
Harypanen apomarnsant 3

Tatmnna 5.

Tpanesen aii, 3a 10 g cyxa cmec, %

ban 6b3 ugsr Flores 30
Sambucus Ebulus

Kanena Cortex 20
Cinnamonum Casia

[Toprokanosn kopn 19
Cortex Citrus

Sinensis

Bocwnek Ocimum 18
Basilicum

Crazsk Koper 10
Radix Glycyrrhiza
Glabra

Harypanen 3
4POMATH3AHT

B xr W NAOCAC BE

1. OKAUECTBABAHE M NPMEMAHE
2. MEXKAMHHO ChXPAHEHME
3. PASOMNAKOBAHE
4. NPETEr AAAME
S. CMECBAHE M XOMOTIEHM3MPANE

S MIOSMPAHE ¥ NIAKETHPANE B
KV TN/ MKOBE

7 MAPKMPANES ETWKE [MPAHE ]

5. LUENO®AHPAIE

S. KAWOHMPAHE M ETMKETMPAHE

v

10. MANETMSHPAHE WU ET MKE THMPAHE
11. CHLXPAHEHME
12 EKCNEQMLIMS

L
EMNKOB U 111008
AR HACHITE

Ha ®wur. 23. e noka3zaHa
TEXHOJIOTMYHA CXeMa 3a IPOM3BOJCTBO Ha
HacureH 4Jai, a Ha dur.24.  TeXHOJIOrMYHA
cXema 3a MOJy4aBaHE Ha TOIUIM aJKaJIOWIHU
HanWUTKU (MHDY3H).

el
2
<1
()

TTonygasaHe Ha HHDY3, 80-90°C, 15 min

®ur. 24. TexHojorMyHa cxema 3a
TOJTydaBaHe Ha TOTUIN aJIKAJIOMTHA HAITATKH.

CEH30PEH AHAJIN3 HA
AJIKAJIOMJHU HATIUTKU

[IpoBeneH € CeH30peH TUCKPUTITHBEH
aHayiu3 Ha  WHGY3M  OPUTOTBEHH 110
pa3paboTeHUTE ChCTaBH.

HacumicH gait




Chart Title IMpoba 1 —
15%
Sambucus
Nigra L.

—Tofia1 IIpo6a 2 —
3 30%

Sambucus

Nigra L.

IIpo6a 3 —
35%

Owur. 25. BkycoB mpodun Ha
AITKAIONTHU HAIUTKH c pa3IHYHA
KOHIICHTPAIIH Sambucus Nigra L.
(15,30,35%)

IIpobu 1 wm 3, 3a moKazareyis ClIaabK
BKYC, UMaT OJIM3KW W paBHU cToiiHOCTH. [Ipn
HanuTKa ¢ 35% Sambucus Nigra L. (ITpo6a 3),
CTOMHOCTHTE 3a MOKA3aTeINUTe KHCEN, TOPUYHB
U HaTparymB BKyc Hapactsart. [loBumraBaHeto
Ha TIPOLIEHTHOTO ChIbpKaHWe Ha Sambucus
Nigra L. va 35% Boaum 10 HaMaisiBaHE Ha
TpbiuuBus BKyc. OT ¢ur. 3. e BUAHO, e ¢
Haii-0anmaHcupaH BKYCOB Mpoui ca HAHUTKU
¢ 30% Sambucus Nigra L.

Cnammie
6

a
C nacneskyc Kncen

N

Npo6a 1

nposia 2

Haipansuu Fopams

Tpanuuo

®dur. 26. BkycoB nmpoduna Ha
ankaonga Hanutkd ¢ 10 u 18% Ocimum
Basilicum

Paznukara B KOHIEHTpalMuTe Ha
Ocimum Basilicum omnpenenst pasnuumsara B
CTOWHOCTUTE Ha TOKA3aTeINTE Ha BKYCOBUS
npodua  Ha  QIKAJOWIHWTE  HAIMTKH.
Hamutkara ¢ 10 % Ocimum Basilicum e cbe
CITaTbK, HATPAITYMB, TPAITYHB U TOPYUB BKYC.
HabnronaBa ce u3pasen nocneBkyc. BkychT Ha
Hanutkata ¢ 18 % Ocimum Basilicum e ¢
n3paseH kucen Bkyc. CiemoBaTelHo, Morar Jia
OblaT THPCEHHW CHCTABH HAa AIKAIOUIHU
HallUTKA ChC ChAbpkanue Ha Ocimum
Basilicum oz 10%.
H3Boan
[Ipoyuenu ca TpaIuIIMOHHN OWJIKH U TIXHOTO
3J[PaBOCIIOBHO JICHCTBUE BBPXY YOBEUIKHUS
opranusM. PazpaboTenu ca penentypHu
ChCTaBH Ha HACHIICH Yail U TEXHOJIOTUYHU
CXEMH 3a MOJy4YaBaHe Ha TOTLTH aJIKaJIOUHH
Hanutky (nHOy3n). [IpoBeneH e ceH3opex
aHaJIM3 Ha TOTUIH AJIKAJIOWTHU HAIIUTKU C
Sambucus Nigra L. (15,30 u 35 %) 1 Ocimum

Basilicum (10 u 18 %), xato ca npenopb4aHu
KoHIeHTpaim ot 35% 35% Sambucus Nigra
L.YcraHoBeHO e, 4e pH U3CIICABAHUTE
koHneHTparuu Ocimum Basilicum (10 u 18
%), B nH(Y3H, IETYCTaTOPUTE HE BH3IPHEMAT
KayeCTBEHUTE TIOKA3aTeIH.
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Pestome: Hacmoswomo npoyusane uma 3a yen oa noxagice zpao Canapesa 6ans Kamo
eoun e@exmueen mypucmudecku 2epad, 6ozam HA MYPUCMUYECKU U AHMPONOSEHHU
pecypcu. Bascna uacm om uscnedganemo e ucmopuueckuam npeieo, mpancnopmHama u
nvmHama uHQGpacmpykmypa, 0emocpa@cKuam auanus, U3Cieosame Ha KyJamypHOmo
Hacneocmeo, pasHosUOHOCIIMA HA MYPUCTIUYECKUME PecyPCU 8 OKOTHOCIMMA U AHAIU3A Hd
HaIu4uemo Ha J1e2108d U PecmOpaHmsopcka 0a3za, pasnonodceHu 8 mecmama 3a
HAcCMawnsane U 3a8e0eHUAmMa 34 XpAaHeHe U pa3eledeHus Ha mepumopusma Ha 2padd.
Ilpeocmasenu ca nonynsapHu exonvmexu U MypUCMUYECKU MAPWPYMU HAMUPAWU ce 8
apeana na Hayuonanen napx Puna u Ilpupoden napk ,,Puicku maumacmup“, xoumo
noKaseam pazeumuemo Ha exonocudeH, NIAHUHCKYU, CHOPMeEH U NPUKTIOYEHCKU MYpPUbM.
3a yenma na no-ob6cmoiino npoyugeame ca 63emu MHEHUS U UHMEPEIOMA OMm MeCHU
Jrcumenu,  ciayoicumenu pabomewu 6 cepama HA MYypusMd, XOMEIUEPCMBOMO U
PECmopanHmbopCmMEoOmo U 20CMu Ha MypUCmu4ecKkusi 06exm.

Karouosu aymu: Canapesa 6amns, mypucmuuecku pecypcu, aHmMpOno2eHHu pecypcu,
KOMNJIeKCeH aHAU3, KOMNAEKCHA OYeHKd.
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Abstract: The current study aims to show the town of Sapareva Banya as an effective
tourist town, rich with tourist and anthropogenic resources. An important part of the study
is the historical overview, transport and road infrastructure, demographic analysis,
cultural heritage research, the variety of tourist resources in the area and the analysis of
the availability of beds and restaurants located in accommodation and dining and
entertainment establishments of the city. Popular eco-trails and tourist routes located in the
area of Rila National Park and Rila Monastery Nature Park are presented, which show the


https://www.uni-sofia.bg/index.php/eng/the_university/faculties/faculty_of_geology_and_geography
https://www.uni-sofia.bg/index.php/eng/the_university/faculties/faculty_of_geology_and_geography

development of ecological, mountain, sports and adventure tourism. For the purpose of a
more detailed study, opinions and interviews were taken from local residents, employees
working in the field of tourism, hotels and restaurants and guests of the tourist site.
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1. BbBeaeuue

JuHec TypucTmdeckaTta HWHAYCTpUS Ce
cONTbCKBA C TOJISIM OpoW TpEeau3BHKATEIICTBA U
BB3MOXXHOCTH B MHOro obmactu. OT enHa CcTpaHa,
T4 € W3MpaBeHa TIpe] yBelWJaBalluTe Ce
TEHICHIINA 3a KPAaTKOTPAaWHU TIOYMBKH, YECTO
NpUAPYKEHH OT 3HAYNTEITHU HUBA Ha TIOTpeOIIcHHE,
JIOKaTo OT JIpyra, oOCIIy:KBa MacoBHS Ta3ap, KOUTO
THPCH CEMEWHO HacTaHsBaHE W 3a0aBiieHUs. 3a ja
KOHTPOJIMpAT pa3xoIuTe Ha TYPUCTHUTE, B ObJelIe €
HCO6XOI[I/IMO InoBulIaBaHE Ha Kadye€CTBOTO Ha
TYPUCTHUYECKH MPOAYKT, HETOBAaTa aTPAKTUBHOCT, H
HE Ha TIOCJIEIHO MSCTO CHOTHOIICHHWETO IIeHa —
kauectso [6, 10, 15].

Canapesa OaHs € Tpaj C ApeBHA UCTOPUS U
MHOT'0 0OTraTé BOJHH pecypcH. ATPaKTUBHOCTTAa MYy
u  OJarompusiTHOTO My  MECTOIOJIOXKEHHUE
NPUBIMYAT MWIMOHU OBJITAPCKU U Uy>KICCTPAHHU
TYPUCTH LETIOTOAMIIIHO. Enna oT
320€eIeKUTETHOCTUTE € HAi-TOpPEeIusAT Tei3ep Ha
Tepuropuara Ha bamkaaumre ot 103° C,
HeBeposiTHata O6im3oct 1o Cenemre Puiicku esepa,
CBHIIO OJATONPUATCTBA TYPUCTUYECKOTO Pa3BUTHE B
mastkust rpan [12, 13].

AKTYaJIHOCT  Ha  U3CIEIBAaHETO €
3aCHWIICHUST nHTEpec KbM rpan CanapeBa OaHs KaTo
elHa MHOro Oorara TypUCTHYECKa JeCTUHAIHUS.
[IpuBnexareaHo MICTO 3a 3UMEH M JIETEH TYPU3bM,
Oanneoneuenne u CIIA TypusbM, couuagHa H
WKOHOMHMYECKa CTaOMJIHOCT, BHCOKO pa3BHTa
WHPpACTPYKTypa, W pasriekIaHe Ha PHCKOBETE,
KOHUTO C€ KPHUSAT 3a]] TO3H ycIiexX B cdepara.

[IpoGiieMuTe, KOUTO W3HUKBAT 110 BpEME Ha
MPOYYBAHETO U CHOUPAHETO HA HHPOPMAITHS ca, Ye
XOTEJMEPUTE U APYTUTE aJMIUHHUCTPALIUN HE KEIAsT
Jla ce OT30BaT, 332 IOJy4aBaHETO HA IO-TIOJPOOHA
n aktyanHa uHpopmarmsa. OOeKT Ha U3CIEeBAHETO
e rpax Canapesa Oanst. [IpenMer Ha M3CieIBaHETO
€ MPOYYBAHETO U PA3BUTHETO HA PECYpPCUTE, KOUTO
npemiara CamapeBa 6aHs.

Iles1 Ha MpoyyBaHeTO € Ja Ce HalpaBu
KOMILJICKCEH aHaJIM3 Ha TYPUCTHYECKOTO THPCEHE.
Ha ce ch3aaje scHa CTPYKTypa Ha U3CIIEABAHETO, 1a
ce cnOepe HyKHaTa WHPOpPMAIUS Karo ObJar

M3MOJI3BAaHN aKTyaJHW JaHHU M Ja Ce HaMepH
QITEpHATHBEH HAYMH 32  pelIaBaHETO  Ha
npobaemure.

MetonoJiorusi Ha u3CJaeABaHeTO. T €
OCHOBaHa Ha TIperjieJi W CUCTEMaTU3MpaHE Ha
ITEPBUYIHA nHpopMaIus, chOpaHa upe3
WHTEPBIOWPaHE HA CIYXHUTEIH, KUTEITU U TYPUCTH
Ha CamapeBa Oans. ChIIO Taka € H3MOJ3BAH H
aHKEeTEH METOJ, 3a Ja ObJe HU3ACHEHO OT KaKBO
nonoOpeHre ce HyXKIae TpaabT U OT KaKBO ca Haii-
VIOBJICTBOPEHU TOCTUTE, KAKTO W  MECTHHUTE
JKUTEITH.

2. U3j10%KeHue HA TOKJIAAA

2.1. Typuctuiecko u reorpagcko
pa3noJioiKeHne U J10CTHITHOCT

CanapeBa 0OaHs €  pasloJiOXKEHa B
IOrozamangna bbiarapus, HENOCPEACTBEHO MOL
CeBEpHHUTE CKJIOHOBE Ha Puia 1uiaHmHa W 3aema
ceBepon3TouHaTta 4yacT Ha Kroctenamscka obmacr.
I'papman ¢ oOmuante CamokxoB (Coduiicka
obnacr), Puna u ymauna (Krocrennuicka obnact)
[14, 26].

I'pan CanapeBa 0aHs, pa3noNOXKeH Ha
tepuropusta Ha IOrosamageH paiioH ce odopms
KaTo KJIIOYOB TPAHCIOPTEH LIEHTHP Ha bankaHute B
KONTO ce mpecu4yar TpU OT EBPONEHCKUTE
TPAHCTIOPTHU KOPUAOPH, CbOTBETHO!

» kopuoop Ne 4 - Cesepna u llentpanna
EBpona-Bunnn-Codus-Atuna;

» kopuoop N 8 - Uranus-AnGaunwus-
Makxenonus-Co¢us-byprac-Bapha;

» kopuoop Ne 10-llentpanna Erpona-benrpan-
Codus-Hcrauby [7].

BaxxHO mpenuMcTBO Ha Pa3noI0KEHUETO Ha
rpaga € OTHOCHTENHaTa OJm3ocT W 100pu
TPaHCHOPTHH BPB3KHU CbC cTonnuHus rpan Codus u
obnactHus neHTHp KrocTeHani, KakTo U rpaHuIaTa
C HWKOHOMHYECKH J00pe pa3BuTata OOIIMHA
Hynmauna.  TpancmopTHaTa  JOCTBIIHOCT A0
TypUCTHYECKaTa AECTHHALMS CE€ OCBIICCTBSIBA C
aBTOOyCeH " KEJIe30ITbTEeH TPaHCIOPT.
HoctpmHocTTa € aBTOOyCEH  TpaHCIOPT — ce



OCBIIIECTBABA OBP30 W JIECHO MO IWBTUINATA OT
peny6irKaHCcKaTa MHTHA MpeXa 110 /IBa HaYHMHa!

» upe3z meoicoynapoonusm nem E-79 (Codwus -
Kymnara)

» upe3z mpemoxnacen nvm 6284 JlynHuna —
CamopanoBo - PecmnoBo - Opuapmm -
Camnapesa Oans - CanapeBo - CaMOKOB.

Bpb3kaTta ¢ Kene3ombTHUS TPAHCIOPT ce
OCUTYpsiIBA Upe3 peryjspHara aBTOOyCHa JIMHHS
CamapeBo - JlymHHIa, ChOOpa3eHO C  BIIAKOBOTO
pasmucanue 3a Codust 1 aBTOOyCHHUTE pa3mUCaHUS
3a Codus, Krocrenaun, biaaroesrpan u apyru.

3a pasBUTHETO ¥ YTBBPXKIABAHETO HA
CamapeBa 0aHs Karo TYpHCTHYECKA ICCTHHAIIWS,
npeiarama  TypUCTHYECKH  MPOAYKTH  Karo
IUIAHWHCKH TypU3bM, OAallHE0 W €KO TYPHU3bM,
cieABa a ce MpEAnpHeMaT KOHKPETHH MEpKH 3a
M3rpaXkJaHe Ha HOBA M PeXaOWIIMTHPAHETO HA BEYe
CBIIIECTBYBAIllaTa TPAaHCHIOPTHA Mpexa [12].

2.2. Ouenka Ha aHaJu3 3a reorpag)ckoTo
M0JI0’KeHHE M TPAHCIIOPTHA I0CTHITHOCT
HA JIeCTHHAIMATA

I'pag CamapeBa GaHg € pas3mojoxeHa Ha
TEPUTOpHUS C pa3HOOOpa3eH penied), BKIIOYBAIL
BUCOKOIUTAHMHCKH TEPEHHU, MOAXOMSAIIN 32 CKU H
IPYTH 3UMHH CIOPTOBE IO CKJIOHOBeTe Ha Puma m
HHCKaTa TUIAHMHCKA BEpUTa ChC 3a00JICHH U JICCHO
JOCTBITHU CKJIIOHOBE Ha Bepuia [26].

[IpenuMHO TYpPUCTHYECKUTE TPYIHU CE
MIPHUIIBIKBAT C aBTOOYCH W JIEKM aBTOMOOWIIH, IIO-
MajJKO C JKEJIe30IbTeH TPAHCIOPT, 3apaju
HUCKOIUIAHUHCKHUS W XBJIMHUCT pejed Ha rpaja.
JlumicBatr TpajacKu TPAHCHOPTHU JIMHHUH, IOPaad
MajKaTa IUIOII Ha Trpajga, HO JOCTBITHOCTTA JI0
TYPUCTHUECKUTE OOCKTU OT CTpaHa Ha TYPHUCTHTE €
nmecHa. Mma ykazarenHu Tabenn B caMus Tpaj,
KOUTO JAOMBJIHUTEIHO YIIECHSIBAT TYPUCTHUTE MPH
TSIXHOTO OpueHTupaHe. ChIIO0 Taka Mpe3 JIETHUA
CE30H CE OCHUTYpsBa IPEBO3 Upe3 MapIIPYTKH 0
[Mannuume unu Cenemre Pusicku e3epa, a cbLIo U
HIKOM OT COOCTBEHHILIMTE HA KBbIIM 3a TOCTH
mpeiaraT Kato JOMBIHUTETHA yCIIyTa MpPeBO3 10
nmudTa. Karo oreHka Ha BhTpeIIHATA ITbTHA MPEXa
B rpan CamapeBa OaHsi, MOXE Ja ce KOHCTAaTUpa
Karo jgoOpa. B jgombiHeHWe Ha aHaiM3a, OCBEH
TIOJIOXKUTEIIHATE CTPaHH WMa ¥ HEJOCTATBIIN.
[Moeuero Typuctu oT rpan Codus mocemaBaniu
rpan CanapeBa OaHs ¢ IeNl TYpHU3bM HE IOJI3BAT
HaJUYHATA JIETJIOBA 6a3a 3a HOIIYBKa B rpaja.

2.3. CTomaHcku U 1eMorpadcku ycjaoBus 3a
pa3BUTHE HA TypU3Ma

> OO0 HUE0 HA UKOHOMUUECKO
pazeumue,

TypusMbT € BOJIEIl OTPachi B Pa3BHTHUETO
Ha HMKOHOMHKaTa Ha rpaga. lomsaM [Jsu1  OT
rmeyaaOuTe Ha ~ MECTHHTE  OM3HECMEHH U
npeAnprueMayd € HMEHHO OT CeKTopa Ha
XOTEIMEPCTBOTO U pecTopantsopcTaoto [9, 10].

Cnen HampaBeHO TpOyYBaHE B Tpaj
CamapeBa 0Oans1, upe3 oOpaboreHaTa HWHOOpPMAITUSI
OT TYypUCTHYECKHs WH(POpMAIMOHEH IICHTHp, ca
aHaTM3UPaHU M3BOAMTE, Y€ 3a MOCICTHHUTE YETHPHU
roauHM OposAT Ha moceTwimTe Ha CamapeBa OaHA e
HapacHai ¢ 50 000 nymm. ToBa e mpeanocTaBka 3a
OTBapsiHETO Ha HOBM MeCTa 3a HacTaHjIBaHE H
M3XpaHBaHE. 3a TOcienHaTa e€gHa TOIWHA ca
oTBOpeHN 36 HOBH MeCTa 3a HAcCTaHsSBaHE, KaTo
IIOBCYCTO OT TAX Ca KbIIMW 3a I'OCTH, KAaTO O6HH/I$I
Opoit moctura mo 163. Haii-Tepcennte Mecrta 3a
HACTAHSBAaHE W C HAW-BUCOKA 3a€TOCT ca XOTel
»l epMaHes (IbpPBHAT OTKPHT XOTEJI B Ipaaa C
MUHEpajgHa Boja) W xorenu ,Emamu ['puitH” u
»EMamr®.

OTKpUBaHETO HAa  HOBH  MecTa  3a
HAaCTaHSBaHE U U3XPaHBAaHE Ch3/1aBaA JOIBIHUTEIIHU
pa6OTHI/I Mmo3uMu 3a JKUTCIIUTC Ha TIpala U
OKOJIHOCTTa, KaKTO W 3aIbpKaHETO Ha MIAIH |
KOMIIETCHTHH X0pa B cdepara Ha Typusma. [1o To3u
HauuH rpan CanapeBa 0aHs, HE ce€ yIBbpKaBa camo
kato CIIA wnu GanHeonedeOeH KypopT, HO U B Hesl
ce Tpaay eIxHa MHOTO cTa0miHa OW3HEC CTPYKTYpa,
OTHOCHO HOBHTE XOTEJIH.

» Texnuuecka u coyuanna
uHgpacmpykmypa, cvp3and ¢ mypusma,

OCHOBHHTE €JEeMEHTH Ha CcoI[HallHaTa
WHpaACTPYKTypa ca KyJTypara, 37paBeora3BaHeTo
u oOpasoanmero. ['pagpr CamapeBa OaHs
aKIEHTUPA BbPXY MECTHUTE TPAJUIMH U OOWYaH,
bonknopHuTe (GecTUBATN, OCBEH NUPUPOJHUTE U

JNaJeHOCTH, 3a Ja ce MOMmylsipu3upa Karo
JECTHHAIMA W Ja  TpHUBIeYE  I1O-TOJISIM
TYPHUCTOIIOTOK.

» Kyamypa

CrbuTHATa, KOUTO €XETOJHO CE TPOBEXKIAT
B o0mMHaTa 1 OMxa NpeACTaBIIsBAIN TYPHUCTHUECKU
uHTepec ca ManoOpoitan. [lomsiM  wWHTEpec 3a
TYpPHUCTHUTE MPEJICTABISABAT CHOOPUTE, POIKIOPHHUTE
(ecTuBany, KakTo M BCHYKU CHOWTHS, MPa3HULH,
W3J10KOM, CBBp3aHM C OBITapCKUTE TPAIULHUHA H
obuuau [26].

B uwnranumero Ha rpana ,IIpocBeTeH by
19057 ce opraEm3WpaT pa3NHYHA  KYJITypHHU



MEpOTPHUSTHS, bonknopHu NPE/ICTaBIICHHS,
JUTEPATypPHH YeTCHHS U T.H [26].
Bceska roauHa ce opra"usupa

MexnynaponeH (oskiopeH QectuBan, kaTo mpes
2019 ronuna e mox umero ,,Canapena 6ans - 2019"
moag HacioB ,Moma Tee, Topa ce Jronee'.
decTUBATBT € C KOHKYPCEH XapakTep H Ce
MPOBEXkJa B Kpasd Ha Mecell Mail B PaMKHUTE Ha
MalicKuTe Tpa3HuIM Ha oOmmuHa CamapeBa OaHs.
IIpe3 2019 romuuna ¢QecTuBarbT ce MpoBeAC B
pamkute Ha 31 maii, 1 u 2 ronHu 2019 B rpan
CanapeBa ©Oans mpu amdureatsp ,,Ielizepa’.
VYdyacTHHIIUTE c€  ChCTe3aBaT B Pa3lIM4yHU
KaTeropuy, KaTo HampuMep 3a Hal-aBTCHTHYHA
HOCHSI, Hali-MJIaJ] U Hal-CTap YY4aCTHUK, My3UKaJICH
ChIPOBOJ, XOpeorpadus 3a Taui u apyru [30].

B rpax  CanapeBa ©OaHs e ch3haneHa
HempaBWTelCTBeHa  opraHm3anus  “Kmy6  Ha
JKeHara”, KaTo pojsiTa Ha TO3W KIy0 € HacodeHa
KBM OIla3BaHe U MOIYJIApU3UpaHE Ha KYJITYPHO —
ernorpadckoro Hacieactro [30].

B nentspa Ha Tpajga chIIO Taka ce HaMHpa
uspkBara ,,CB. Huxoma“, kodaro e  OT
CpennoBekoBuero. LlppkBata € peMOHTHpaHa U
PEKOHCTpyHpaHa mpe3 u3MuHanaTa roguta [30].

OOmuHata  pasnojara C  yHUKaJIHU
NPUPOTHKM OOraTCcTBa — IUIAHWHH, TOAXOMSIIN 32
Pa3BUTHETO HA CKU U IUIAHUHCKH TYpPH3bM, HAyYCH
TYpU3bM, JIOBEH TYpH3bM; MHHEPAIHH H3BOPH,
HpeIoaraiy pa3BUTHETO Ha clia U OaTHEOIOKKH
TYPU3bM, MAJIKH M KATHH I'PaJIOBE U Ceja, KOUTO ca
ONarompusiTHM 32 Pa3BUTHETO Ha CEJICKH U
exoTypu3bM. JlecTuHanmsita OM Moria Ja ce
000c00H KaTo J100pe pa3BUT TYPUCTHUECKH IIEHTEHP,
npeuiarai; MHOTOOOpa3eH TypUCTHYECKU MPOIYKT,
BKJIFOUBAII] MHO)KECTBO KyITYypHH yciyru [14].

2.4. Typuctuuyecka nHppacTpyKTypa

Tabn. 1. Mecma 3a Hacmanaeane Ha
mepumopuama na zpao Canapeea 6ans Kom
01.06.2019e. [27, 28]

Bun Ha mscroto 3a Bpoii o6exT Bbpoii nerna
HACTaHsIBaHE
Xorenu 6 282
Kbiu 3a roctu 48 550
AnaprameHTH 3a 2 4
TrOCTH
Bunu 3a roctu 1 14
CamocrosTenHu 10 154
crau
OO0 6poii 00exTH 66
Oo0ma JerJioBa 6a3a 1004
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QDue. 1. luazpama 3a 6posa na mecmama
3a Hacmansaeane ¢ zpad Canapeea 6ansn

Ot TabnuuaTa U OT Juarpamara ce BIDKIA,
4ye mpeolbiiaaBaT KbIIMTE 3a TOCTH. Bce moseue,
obaue ce pa3BuBa OM3HECHT ¢ XOoTenu. [locneaHure
TOJVHU MMa HSKOJIKO HOBU HONBJIHEHHUS, OT KOUTO
JIBA CE€ CTPOSAT BCE OlIE M c€ OdYakBa Ja Obaar
3aBBpIlICHU B cpenata Ha 2021r., KaTo eqUHUST IS
Oble oOemWHEH C Hal-TIOCellaBaHaTa aTPaKIs B
CmapeBa 6ans — ,,AxBa kiny0 Korarta“. ToBa ce
JBJIX)KW Ha HOBHUAT 3aKOH, KOMTO TJ1aCH, 4€ B KbIIUTC
3a rOCTH, KOUTO IMpeJIaraT yCIUrd, COOCTBEHULIUTE
HsAMAaT mpaBo na kueesT TaM. B CamapeBa OaHs
TOBa € MacoBa NpPakTHKa, COOCTBEHHIUTE Ja ca
JKUBYIIM Ha MPEJIaraHOTO 3a TIPECTOM MSCTO.
Ilopanu Ta3u mpu4rHA MHOTO OT KBIIWTE 38 FOCTH
me ObJaT 3aTBOPEHH, a TOBAa OT Apyra CTpaHa e
MpEoCcTaBka 3a Pa3BUTHETO W CTpPOEXa Ha BCE
MOBEYE XOTEIH.

HoBootkputusit xoren ,,103 rpamyca® e
OyTHKOB XOTeJ, KOHTO € IMbPBHAT YETHPH3BE3/ICH
xoten B CamapeBa Oanst. [Ipemnara mo-Bucok Kiac
oOcny)kBaHe, B CpaBHEHHE C JPYTUTE€ XOTEIH B
okosHOCTTa. [lpenmomara ce, 4We TyK me ce
HACTaHsABAT ITOBeYE YYKACCTPAaHHH M OBJITapcKu
TYpUCTH, KOUTO TBPCAT ChUeTaHUE OT KOMOpT,
JYKC, peliakc, OsTCTBO OT CTpeca U eJHO00pa3ueTo
B I'pajia, HO Ha IO-BHCOKO HUBO OT CTaHJIAPTHUTE
HOPMU.

KoHrpecHusir u Ou3HeC TypH3BM € IIO-
cmabo pa3BUT B rpajga, 3alioTO IIOBEYETO OT
MeCTaTa 3a HaCcTaHsIBaHE HE Ca MOCTPOCHH C TaKaBa
nen [26].



Taén. 2. 3asedenusn 3a xpanene u pazejiedeHus Ha
2pad Canapesa 6ans kvm 01.06.20192. [27, 28]

Bun Ha msacrTorto 3a Bpoii 06ekTH Bbpoii mecta
HacTaHsSIBaHE
Pectopantu 8 410
3aBenecHus 3a 2 52
0Bp30 00CITy)KBAHE
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Due. 2. /luazpama 3a 6pos Ha 3a6edeHuaAmMa 3a
Xxpamnene u pazeneuenue ¢ zpad Canapesa oans

Ot tabmunara u ot Amarpamara (Tabn.2 u
¢ur. 2) 3a 3aBe/icHUS 3a XpaHCHE M pa3BJICUCHUS
CTaBa SCHO, Y€ B TIpagbT HAMA TOJSIMO
pasHooOpasWe OT 3aBeAeHUs. Te He ca
BHUCOKOKATETOPHIHHU, HO Ca JIOCTHITHU 32 MACOBUTE
TypucTH. 3a0ess3Ba ce M HErOJEMUST KalaluTeT Ha
00EKTHUTE, KOETO INpeYH 3a IOCPEUIAaHETO Ha IIO-
rojgemu rpynu ot Typuctu. CamapeBa OaHs He ce
OTJMYaBa C YHUKaJIHO SCTHE, XapaKTEepPHO 3a
peruoHa, HO OT Jpyra CTpaHa B 3aBEJCHUATA CE
mpemjiara TNpeauMHO beiarapcka  HaMOHATHA
KYXHSL.

2.4. EKOombTeKH M TYPUCTHYECKH
MapupyTH

[lpexBux  npupomHWTe JAACHOCTH  HA
teputopusita Ha CanapeBa OaHs, TS € HE CaMo
aJIMUHHUCTPAaTUBEH ULEHTBP, HO H 000coOeHa

TypUCTHUYECKA JecTHHauusa. Penuna TypucTHYECKH
MapuUIpyTH U €KO-IIbTEKU IIPECUYaT TEPUTOPUATA Ha
rpaga, a ot HHpopManMOHHUS TYpPHCTUYECKH
LEHTBD ,leizepa”, kakto u oT Ilocerurencku
HEHTEP ,,llaHnuunme”, TypucTuTe MOTaT J1a MoJI3BatT

yCIyruTe Ha KBAIMGHUIMPAHU IUIAHWHCKH BOJAYU
[27].

obpe pazpabomenu mapuwipymu ca:

> CenajkoBa BbKEHA JUHHUA
e3epa”;

»» PHJICKH

Ot rtpan CamapeBa ©OaHS JOCTBI'BT MO
BUCOKAaTa yacT Ha Puia miaHuHa ce OCBIIECTBSIBA
ype3 celajKoBa BBXKEHA JIMHUS OT  XMKa
»llnoHepcka” mo xmxka ,,Puicku esepa”, KOSTO €
aNTEpHATHBEH HAa ABTOMOOWJIHMSA, EKOJIOTHYEH
TPaHCHOPT, OMa3Ball OKONHATa cpeaa. bKUHATA
i e 2163 m, To3M MapumIpyT € C Hal-BHCOK
MOCEIIAEMOCT  OT TypuctuTe npe3 19 asrycr,
KOTaTO ce MPOBEXKIAT MEPONPHUATUATA HA ,,bsI0TO
OpancTBo®. HoBeK0OOOPOTHT Ha JIU(TA 3a CIUH JCH
noctura 10 20 000 gymm. Cnex npekparsBaHeTo Ha
cpOuTHATa ce HabmomaBa pasbk cmanx ¢ 90%. Ot
nonHata audTOBa CTaHIHUS 10 TOpHaTa JU(TOBA
CTaHIMSA ce MBbTYBa 3a okoyo 16 min. KamarureTsT
Ha CeJaJIKoBaTa Bb)KEHa JUHUS ,,Puicku ezepa” e
700 mymm Ha gac [27].

Ha tepuropusta Ha msmara oOLIMHA HMa
000co0eHN HIKOJIKO EKONBTEKH, TYPHUCTHUECKH
MapIIpyTH U II'bTEKH, OJAronpUsATHH 332 Pa3BUTUTO
Ha TIOKJIOHMYECKH M PETUTHO3EH TYPU3bM.

ExonbTeku 3a INIAHUHCKM TYPU3BM:

Exonvmexa “Banseuya” — Ilo nvmsa Ha
orcusama 600d;

IIeTaT Ha JKHBaTa BOJa 3aIll04Ba OT
©CTETU3UPAHUS Upe3 MPOEKT: ,,ExoIornyHa 30Ha 3a
OTIMX U TYpU3bM - ekonbreka "Bamsasuna". Ts kato
IbPBa U HAaW-MAaCOBO ITOCENIABaHa YacT OT €KOIBTA
ot reizepa B CamapeBa OaHsi 1mo pexa Banspuia
nipe3 ceno [lannunme n CkakaBUIIKUS BOAOMAI 10
,,ChiI3uTe Ha CIBHLETO" - eMOneMaTnunute Cenem
Pusicku e3epa [14].

» TypucTHYeCKHM MAapIIPYTH M NBHTEKH 3a
PeJIUTrHO3eH " NMOKJOHHUYECKHU
TYPH3BM:

Typuctnuecku wmapmpyt: rp. Camapesa
Oans, kB. ['topreBo - Manactup ,,CB. Credan” —
Poikana [14].



Typucmuuecku mapwpym: 2p. Canapesa
bans - Obpouuwe ,, Ceema Bapsapa” — Ezepuwgemo
[14].

Typuctnuecku wmapmpyt: rp. Camapesa
Oans — ITannunine — CemeMre priIcKu esepa [27].

., Exonvmexa Banssuya 11°, rp.CamapeBa
Oanst, ooumua Canapepa Oans [14].

2.5. CnoptHa undpacTpyKTypa

CrnoptHata wuH(ppacTpykTypa B  Tpaj
CanapeBa OaHs ce Xapakrepusupa ¢ A00pH
CHOPBIKEHHUS M TOBA J1aBa BE3MOYKHOCT 32 Pa3BHTHE
Ha MacoB cropT. llomuTtukara Ha OOmMHATA
pasriexaa ObASIIOTO MOJAbPKAHE U Ch3aBaHe Ha
HOBa cHoOpTHa HMH(QPACTPYKTypa Karo dYacT OT
Pa3BHTHETO HAa TypU3Ma, KOETO IIe Ce HM3I0N3Ba U
OT MECTHOTO HacelieHHe 3a TOAIbpKaHe Ha
HEOOXOIUMHS KHU3HEH CTaHAAPT M 3PaBOCIOBEH
HaYMH Ha JKUBOT. [IpHpOAHO — KIMMATHYHHTE
pecypcH  JaBaT  OTIMYHM  BB3MOXKHOCTH  3a
Pa3BUTHETO Ha CIIOPTA B OOIIMHATA — CKU AJITHICKA
MUCIUIUTNHN, OWAaTIOH, JIeKa arieThka, ¢yTood,
IUIyBaHE W Jpyrd. 3ajada Ha oOmuHara e 1a
npoAbIDKaBa Ja HachbpyaBa W MHojJromara
W3rpaXJAHETO Ha CHOpTHa HHQPACTPYKTYpa,
CIIOPTHH KITyOOBE, IOABPIKAHETO U 000TaTIBaHETO
Ha cHooprHata 0a3a B y4ywiuinaTa. AKTHBHOTO
pa3BUTHE HA CIIOpTa B OOIIMHATA U MHOXECTBOTO
CreYeJIeH! KyIH W MeJald OT pPermyOIHKaHCKH,
eBpPOICHCKM ¥ CBETOBHM IThPBEHCTBA Hajara
HEOOXOIUMOCT OT Ch3JlaBaHe Ha OIle MO-A00pHU
YCJIOBHS 32 pa3BUTHE HA CIIOPT U OTIHX [26].

2.6 [lemorpadcka xapakTepucTuKa

Mecromnonoxenneto Ha obmmHa Camnapesa
0aHsi 70 rojsiMa CTENEH ONpeAessl MalKus Opoid
HacelleHH MeCTa U TIXHOTO pa3MoJIoKEHHE B
OIM30CT /10 OOIIMHCKUS LEeHThp. B oOmunHara nma
4 maceneHu mecta. Hali-romsMoTo € OOIIMHCKHST
ueHtsp CamnapeBa O6aHs ¢ HaceneHue 3 814 xwurenu.
OOmusaT Opoii Ha HaceneHueTo € 7 540 xutenu 3a
msutata obmuHa. To3u Opoil ocTaBa OTHOCHTEIHO
cTaOwiIeH mpe3 MOCIEAHUTE TOAMHHU, KOETO NpPaBU
oOlIMHATA €HO OT MAJKOTO M3KJIFOUeHHs Ha QoHa
Ha O0IIO 3a CTpaHaTa OTPHUIATENHH JAEeMOTpadCKu
MOKAa3aTeJH.
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Due. 3. luazpama 3a parxcoaemocmma 6
2pao Canapesa oans [23]
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Due. 4. luazpama 3a cmvpmuocmma 6
2pao Canapesa 6ans [23]

Amnanmusupaiiku gurypa 3 u ¢urypa 4 ce
YCTAQHOBSIBA, Y€ CMBPTHOCTTa € II0-BHCOKa OT
pakaaeMocTTa € MouyTH ABOiMHO. ChINO Taka ce
HaOJro/1aBa €THAKBM TEMIIOBE Ha Pa3BUTHE W TIPU
nBete auarpamu. Hail-Bucokata CMBPTHOCT € Mpe3
2011r., a nail-uuckara e npe3 2014r. Haii-Bucoka
paxmgaemoctta ¢ mpe3 2010r., mpe3 2015r. ce
OTYHTA JPACTHYCH CIIaJl M cJe]l TOBa, ce 3abeis3Ba
cTa0mimM3upaHe W TIOKauBaHe Ha Oposi Ha >KHUBO
ponenute neua. IlpenmocraBka 3a M3CENBaHETO HA
mianute ckutend Ha CamapeBa OaHs e, 4e Te
HamyckaT rpaja ome ciaeg 7 Kiac, KaTo
MIPEINOYNTAT J1a yyaT B IIO-TOJIEMHUTE TPasioBe, KaTo
Hampumep [ynauna, Krocrenawi, bnaroesrpafn,
nopu Codust.




3. XapakTepucTHKA U OIIEHKA HA
MPUPOHHUTE TYPUCTHYECKH PecypcH

3.1. Peaed

Bucokure miaHMHCKM 4acTH UMaT OrpoMEH
MOTCHOHAI U Ca U3KIIIOYHUTCIIHO LEHEH pECypC 3a

pa3BUTHETO HA  peauna 3MMHH  CIIOPTOBE,
IUIAHUCHKH,  KakKTO W 3/ApaBeH  TYPHU3BM.
TpancopTHata  JOCTBIIHOCT,  Pa3HOOOPAa3HUAT
pened, MUHEpAIIHUTE BOJIHH PECYPCH, Pa3BHTHUETO
Ha rpaga kato obocobeHa  TypHCTHYECKa
JIeCTUHALUS, OTJIMYaBalla C€ C KOHKYpPEHTEH

TyPUCTUYECKH MPOAYKT B 00JACTTa HA TUIAHMHCKU
CKM TYypU3bM H alNUHU3BM, OalHEO TYpU3HM,
MOraT Ja ce XapaKTepU3UparT KaTo aTpaKI[HH.
Crnemuduanoro npu CanapeBa 6aHs €, 4e HACKaTa
gacT Ha peneda Tyk craptupa ot 600 metpa
HagMopcka BucoumHa u goctura 2300 wmetpa
HAJIMOpCKa BUCOYMHA, WMEHHO TOBa € TOJEMUS
TUTIOC HAa TPaja, 33 Pa3BUTHETO Ha TOJIKOBA MHOTO
BUJIOBE Typu3bM [16].

3.2. Kiiumar

CanapeBa 0aHsg Tomajga B  yMEpPEHO-
KOHTHHEHTAJIHATA KIIMMaThu4Ha obnact. KimuMarsT e
CPaBHHUTEIHO MEK MOpaJy YaCTUYHOTO MPOHUKBAHE
HAa BB3AYIIHH MacH OT CPEIU3EMHOMOPHETO.
Tepuropusita Ha OOIIMHATA CE XapaKTepusupa ¢
BHCOKa HAJMOPCKa BHCOYMHA, CEBEPHO M3JIOKEHUE
HAa  CKIIOHOBETE M  TOBa  OJIATONPUATCTBA
HATPYNBAHETO U 3abpPXKAHETO Ha JieOesia CHEXHA
nokpuBka [13].

3.3. Boau

Boauure pecypc Ha rpagbT  KMMar
ONPEIENISAINO  BB3ACHCTBUE  BBPXY  HETOBOTO
pa3BUTHE. YHHKAJIHOTO ChY€TaHWE OT TOIUTH
MHUHEpPAJIHM W3BOPH M IUIAHWHCKAa WM3BOpHA BOJA
o0yciaBsi pailoHa KaTO YHHKAlHA TypPHCTHYECKa
nectuHanms. Bognure 3amacu, Kouto ce GopMupar
B IpaHUIMTEe Ha Puia IUlaHWHA ca Hai-BaXKHUSAT
pecypc, KOWTO Moxe ja ObJe U3MOA3BaH 3a
pa3BUTHE Ha TYpU3bM, KakTO B Ipaja Taka M B
peruona [13].

3.4. llpupoaHu o0exTH

[pensun reorpadckoTo pasnojokeHue Ha
teputopusta Ha O0muHa CanapeBa 0aHs, KakTo U
pasHooOpa3Hus pened, TypHCTHUYECKATa
JICCTUHAIIMSL paslojiara ¢ YHUKAIHW TPUPOJTHH
3abenexuTeaTHocTH [26].

B Camapesa 6anst ce HaMupa Hai-rTOpETusT
W3pHTBAIll €CTECTBEHO MHHEpaJeH H3BOp B
benrapus um xontuHeHTanHa EBpona — [ eiizep-

¢gonman” ¢ Ttemreparypa Ha Bomara 103° C,
pas3mnoIDKeH B OJIU30CT JI0 ICHThpa Ha TPpajia.

B okonHOCTTa Ha OOIIMHATA HE MOrar Jna
OCTaHAT M He3aleNs3aHW MPOYYTUTE HE CamMo B
bearapus, HO W B mouTH IsLT CBIAT — ,, Cedemme
puicku esepa’ — Tpyma JIETHUKOBH e€3epa,
CTBITAJIOBHTHO PA3IOJIOKCHU B Hail-BUCOKATa 4acT
OT TEepUTOpHUATa Ha OONIMHATA B €IWH OT HaWd-
TOJIEMUTE PWICKM LHUPKyCU. MICTOTO € Haii-
nocenaBaHara JSITHA IUIAHWHCKA JIECTHHAIUS B
bearapusi, kaTo TYpUCTHTE TOAUIIHO HAIXBBPIIAT
100 000 nmymm. B Tabmunara ca mpeicTaBeHH
ocHOBHUTe Toka3atenu Ha Cexemrte Puiicku esepa
[27].

Taon. 3.0cnoenu noxazamenu na Ceoemme
Puncku ezepa

Ezepo I'eorpadcxu HB | Ilmom | Asnbounn
KOOPJHHATH (m) | (mxa) a(m)

Cri3arta 42° 1150 c.mr. 2535 | 7 45
23°18°39¢“ u.1.

Okoto 42° 11°58““c.m. 2440 | 68 37,7
23° 1823 m.n.

bropeka 42°12°19¢“c.m. 2282 | 85 28,0
23° 1827 u.n.

Bausuaka | 42° 12¢ 02¢“c.r. 2243 | 91 275
23° 1857 u.n.

TpuuctH | 42° 1222 “c.ur. 2216 | 26 6,5

HKa 23°19°06°° u.x.

Pubnoro | 42°12¢24“c.m. 2184 | 23 2,5

e3epo 23° 1924 n.no.

Homroro | 42°1224“c.m. 2095 | 59 11,0

€3epo 23°1932°“ n.nm.

Booonao ,,ITopuya” - emun oT cemeMmre

BOJIOTIa]1a, HAMUPAILU CE B CEBEPHOTO MOJHOKUE HA
Puna mnanuna ma 900 M HagMoOpcKa BUCOYMHA, €
Hal-HUCKO Pa3MoJIOKEHUAT Bojonajg B Puna




miaHuHa, Oam30 10 cenmo Opuapum. Bogwre My
magat oT 39 merpa Bucounsa [14].

Booonao ,, Cxaxasuya” - ¢ BHCOYMHA Ha
BojHus ax 70 m, va 1750 m HagMopcKa BUCOUMHA,
KOETO TO Ompelens Karo eAWH OT Hai-BHCOKO
pasmonokeHure Bogonaan B bearapus [14].

3.5. AHaJu3 HA €KO0JIOTHYHO Bb3AeHCTBHE
Ha Typu3Ma

B mepmoma 2007-2013r. B OOmuHa
CanapeBa 0OaHa € peanu3upaH MPOEKT IO
OmepatnBHA  TIporpamMa »OKomHA  cpema’”.

HanmenoBanmero Ha mpoekta ¢ ,,Oma3BaHe Ha
OMOIIOTUYHOTO pa3sHOOOpa3ue W CMEK4YaBaHe Ha
HEeOJIArONpHUATHATE  €KOJIOTHMYHU BB3ICHCTBUS OT
pazBuTtMeTo Ha Typm3mMa B CamapeBa O0aHA’ C
teputopuaien obxsar Ob6mact  Krocrenawm,
O60muna CanapeBa Oansi, rpax CamapeBa OaHs-
TEPUTOPUH NPHISKAIM 10  TpaHUIaTa  Ha
Haunonanen napk Puna. IlpoabipkuTenHocTTa Ha
mpoekta ¢ 24 wMecema ¢ o0m pa3mep Ha
0e3Bb3Me3Ha (prHAHCOBa MOMOII Ha cTorHOoCT 500
908,80 neBa. KpMm mpoekTa € WU3rotBeH ,,IlmanH 3a
yIpasieHue Ha nocerurenure’” [24, 25].

Hammonanaus cbBeT 1m0  OMOJOTHYHO
paszHooOpasue, B3uMa pellieHne Aa MPEJIOKH 30Ha
»Pruma-Oydep* ma He Obme BKIOuBaHa B Harypa
2000. Cnen OBITOTOAMIIHUO W3YaKBaHE, IIpe3
nexemBpu 2018 30Ha ,,Puna-Oydep™ e BrIOYCHA
kbM Harypa 2000 u Haili-Hakpas 1€ TOJIy4YH
3aKOHOBa 3amUTa. Ta3W 30Ha OOXBalla TOpPU H
Macuila OT OPHHUTOJOTHYHO BaxkHO Mmsicto (OBM)
»Puna“, B cbeenctBo ¢ Hamyonanen napk ,,Puna‘ u
[Ipuponen napk ,,Pusicku maHacTup®, KOUTO OIle
kbM 1 sguyapu 2007 r. e TpsaOBano na Owaar
BKJIIOYCHH B €KOJOrM4Hata Mpexka. OcBeH, ue
,Puna-0ydep* e yact or CamapeBa OaHs, B rpajga e
BKIIFOUEHO W OTa3BaHETO Ha 3aCTpPAICHUTE BHUJIOBE
¢opa u dayna [24, 25].

4. XapakTepuCcTHKA U OlleHKA HA
AHTPONOTeHHUTE TYPUCTHYECKH pecypcu
U KYJITYPHO HCTOPHYECKOTO HACIEACTBO

CamapeBa 0aHs € Tpajg C MHOTO JpeBHA
UCTOpUs, TYK QHTPOIOIEHHHTE pPECypCH HMar
[JIABHO TIO3HABATENICH, a IMO-PSAAKO pPEKpeaTHBEH
edeKT, 32 TSIXHOTO BB3ICHCTBHE HE € XapaKTepHa
CE30HHOCT, HO HE ca TIJIABHHAT M3TOYHUK 32
NpUBIIMYaHE HA TypHUCTH [12].

AntnuHa ['epmanes - HamMpana ce € Ha
TeputopuaTra Ha AHemHUs rpan CamapeBa Oans,
YHEeTO UME Ha €3MKa Ha TPaKuTe 03Ha4aBa ‘‘Topera
Boja”. B puMcKo Bpeme TOBa Cenullle NMpepacTBa B
rpagl U € €AUH OT INIABHUTE, 3aeMall] MICTO MEXIY
Cepnuka u [layramus. Cnen puMCKOTO 3aBOCBaHUE,

CeNIMINETO Ce TpeBphIla B ykpemeH rpaia. OTTyk
MMHaBajl Hal-BaXHUS II'bT CBbp3Ball Tpakus c
Makenonus. ['pagbT, mpocThpaiml ce Ha TOJIMa
TEPUTOpHUS, OWI  M3KJIIUYUTSIIHO  Oorar H
MPOCHIIECTBYBAJ Mpe3 IIOTO BpeMe Ha PUMCKOTO
TOCIOJCTBO 110 HammuTe 3eMu [12].

[Mapusoro - crapa Typcka OaHs M mepaiHs
chIecTByBama u 10 nuec. [Ipu n3komam pabotu B
MectHOCTTA [lapuioro mpe3 1915 1. e oTkpHT cTap
puMcku KanTax. Tol mpeacTaBisBa CTHIAIOBUIHA
KpbIja IaxTa, CTeCHSABAIlA Ce B JBIOOYMHA KATO
KallaeHH TPBHOM OTBEXJadM BOJaTa OT KaIlTaxa
[12].

Karo mnpencraButen Ha KyATYpHO —
HMCTOPUYECKOTO HACJEIBO Ca W CIEIHUTE OOEKTH,
KOUTO MoraT na ObJaT 4YacT OT TypPUCTHYECKH
NPOAYKT 3a Pa3IndHU BHUJIOBE aJITCPHATUBCH
TypuzbM B CamapeBa OaHS KaTro IPHUBIIEKATEITHA
TypUCTHYECKA AECTHHAIIHS:

V' Manacmup ,, Ceemu Cmepan”

Cera manactupbT ,,CB. Credan” e
IOCTOSIHHO ~ JISMCTBAll KOMIUIEKC OT  I[bPKBa,
JKUJIHIIHA CcTpaja /XoTen/ M as3MeH Mapakiuc ,,CB.
Crunusia [Tadnaroncku”. JJocThbT 10 MaHaCcTUPA
€ LIEJIOTOIMIIICH C aBTOMOOMIT Wity riema [26].

v I[vprea ., Ca.
MuueHuyu”’

Yemupuoecem

B mppkBata ce chxpaHsBa 4YyJOTBOpHA
nkoHa Ha CB. boroponuna, Komue Ha HMKOHA OT
Punckuss manactup. LlppkBata € geiictBama u
CIIOpeNl MpeAaHUeTo TS Ma3u Ipaja OT BCSIKAKBU
6onectu u Oenm [26].

v Cpeonosexosna yvpresa ,,Ce. Huxona”

IbpkBara e LIEILOBBP Ha
CPEHOBEKOBHOTO CTPOHUTENHO M3KYCTBO, C TOJISIMO
KyJITYpHO 3HaueHHe. BHUMaHHETO Ha TypuUCTHUTE U
TrOCTHTE rpabBar dYepkBaTa W  TPAHUTHUTE
MOCTaMEHTH 3a TnaMeTHulM. Hali-unrepecen e
ONTApHUAT KaMBK C JIATHHCKA Haamuc — 13 pena
JBJTBT, TPAHUTEH CapKodar u rpaHuTeH Kamak [26].

v' IJepkea ,,Ce. Benuxomvuenux Ieopeu
Hlobeooncey”

Crpoena e mnpe3 1840 r. Bkonana e B
3eMsaTa Ha AbI0ouymHa 1,1 M, KakBUTO ca Owiau
MOBEUETO IIBPKBU [0 BpeME Ha OCMAaHCKOTO
BnaauyectBo.  llppkBara e  yHuWKamHa 32
OBJITAPCKUTE 3€MHU IO CBOSITA BBHTPEIIHA JThPBEHA
apxuTekTypa. BcHuky IbpPBEHHM 4acTH M KOJIOHU ca
W3IUINIAHU 10 CBHBBPIICHCTBO, J0 HaW-MaJKUA
JIETalll W TpeAcTaBiIsABaT IICHEH o0Opasen Ha
BB3POJKICHCKOTO pe30apcKo M3KycTBO [26].



Hpyrun xpamoBe B CamapeBa OaHs ca:
[Mapaxmuc “Ycmenne boropomnuno”, Ilapakiuc
»llersp u [laBen” u Iapaxmuc ,, Cs. Unus”.

5. KomniekcHa olleHKa HA peKpeanMoHHO-
TYPHCTHYECKHUSA MOTEHIHAT

JIOBITHUTETHUTE TyPUCTUYECKH YCIYTU B
pailioHa ce pa3BUBAT M Tpeiarat, B cdepara Ha
Cla W yeJlHEC TypHu3Ma, €KOJIOTHYHHUS TYpHU3bM H
npyru. [oyissM MPHHOC B Ta3W HACOKAa MMAT KaKTO
OTJCIHM OW3HEC-TIPEANPHEMaun, Taka W HIKOH
OpraHU3alii U HWHCTUTYIIMA C MECTeH 00XBaT Ha
nericteue. ['pax Camapesa 6ansi, TpsiOBa 1a HaMepH
HAYMH 32 MOMYyJAPU3NPAHE U OCTaHAIHWTE Chepu U
pecypcu HaMHUpaIlK ce B OKOJIHOCTTA [, 7].

banHeoneueOHN, cna W yelmHeC YCIyrd H
ChOpBXKEHHs. TakuBa YCIYyrH U CHOPBKCHHS Ce
HPEeIOCTaBsIT caMoO B paMKuTe Ha rpanga. Camapesa
OaHs ¢ OayiHeoieueOeH KypopT OT MECTHO 3HAUYCHHUE
oT 1963r., HO BBIPEKH TOBA T'PaAbT KpUE U APYTH
OJIaronpHsITHY 3a Pa3BUTHETO CH pecypcH [7].

Karo HaK-TI0CeI[aBaHUsAT 00€eKT B
cenumieTo € ,,AkBa kiny0 Korara“. Ilpuunnara 3a
ToBa €, 4e paboru wuenorogumHo. KommiuekchTt
oOxBala /1Ba rojeMu OaceiiHa, KOTpacTHU OacelHH
ChC CTyJECHAa M TOpeIa BOAa, C HEOOXOIMMHTE
chOexanmHn U mymoBe. ['omemurte OaceiiHum Morat
Jla ce M3MOJI3BaT KaKTO 3a pelakcalus, Taka U 3a
CIOPT, CBIIO Taka WMAT XHIPOMACAKHH H
JoKaky3HH (GyHKOUH. 3a Jo0WTenWTe Ha cra
MPOIEyPUTE Ca OCHTYPCHH BBHIIHH JKAKy3WTa,
KaMEHHO TONWIO ¢ MUHepanHa Boja (1o 40° C) u
pEHOBHpaHa MUHEpaJIHA OaHs B 3aTBOPEHATA YacT B
OnM30CT 70 BXOJa Ha KOMIUIEKCA pasIojiaramy C
JiBa BBTpelIHH OaceliHa. ChIIO Taka PecTOPaHT M
3aBe/ieHHe 3a ObP30 XpaHEeHe.

ToBa ce ABIKM Ha TIOCTOSIHHOTO MY
pa3BHBaHE KaTO KOMIUIEKC, IOPM B MOMEHTa ce
CTpOM XOTeN KBbM HEro, YHHTO KalaluTeT €
npubnusutenHo 170 cram, HO OCHOBHATa MPUYHMHA
3a BHCOKaTa IIOCEIaeMOCT € pPa3HOOOpa3HOTO H
KOMIIIEKCHO o0ciTy)XBaHe Ha pa3uyHUTe
BB3pacTOBU Kareropuu. HemocraTtaksT Ha ,,AKBa
kny0 KotBara“ e, de IICHHTE HAJIXBBPJIAT
CPEeTHOIIPHUETUTE — €IIHO TOCeNIeHHe Ha MalKa C
nete (mox 14 rogwam) e mpubauzurenHo SOmB.

XoTeapT C  Hal-BUCOKa  3a€TOCT €
,»l €pMaHes“ KpbCTEH HAa AaHTHUYHOTO CEJIMIIE
I'epmanes. Tol e Hal-cTapuaT XOTed B rpaja.
N3bupa ce OT MacoBUTE TYpPUCTH TIOpaau
JOCTBITHUTE LIEHU U MPEAJIaraHoTo J00p0o KauyecTBO
Ha yciiyrure. Pa3nosoxeH e B UEHTbpa Ha rpaja.

Crnen MIPOBEICHU pasroBopu CBC
CIIYXHUTEMH Ha XO0Tenl ,,Emanu‘, w3Boamre, KOUTO

Morar aa ObJaT HU3JI0XKEHHU ca, Y€ XOTEIbT € Haid-
NIOCEIaBaH Ipe3 YUKEHJa, a Ipe3 CeAMHUIaTa € C
npubnusutrenno 50% 3aeroct. [loBewero oOT
TypucTUTe u30MpaT xoten ,,Emamu® 3a TsaxHarta
NOYMBKA WM BakaHUMWS, 3apagd TPU 3BE3LHOTO
oOciy’)kBaHE M MUHEpaJlHaTa BOJa Ha TEPUTOPUATA
Ha XoTena. Haii-MHOro uyXAeHIM NOCemaBaly
xorena ca or PemybOnmka CeBepHa MaxkemoHwus,
W3paen n PympHusa. XoTeapT HE pasmoiiara ChC
CTaTUCTHYECKH JaHHH 3a IOCElIaeMOCTTa W OT
qy)KACCTpaHHH TypucTH [28].

Cren MIPOBEICHO HHTEPBIO ChC
CcOOCTBEHMYKaTa Ha Kblla 3a TOCTH ,,PHICKH
Tepacu, T4 KOHCTAaTHpa, Y€ TOJsIM HEJOCTaThK Ha
CanapeBa 6aHsl OT HKOHOMUYECKa IJIE[HA TOYKA €,
Yye II0BEYETO OT IIOCETUTENUTE HE pPean3upar
HOLIYBKa Ha TEpUTOpHUATA Ha OOIIMHATA TOPaIH
omm3ocTTa 1o cronmnaTa. Hali-m3pazeHarta ce3oHHa
3a€TOCT € Ipe3 MeceUuTe IOHW, IOJIM M aBryCT,
nopagyd TOlleMHsl HMHTEpeC 3a TIOCCIeHHE Ha
Cenemte Puicku esepa, Thl Karo KbIata ce
Hamupa B Kpas Ha CamapeBa 0aHs, TOYHO IpeH
IspBUAT 3aBol 3a [lanmuunme. CpegHus mpecToit Ha
KbIlIaTa TMpe3 YHUKEHJa IEeJOTOAUIIHO €  JBE
HOLIYBKU. Bmb3pacroBara rpyma, KOSTO OTCSAa B
kbmata ¢ Mexay 20 — 40 rogunu. HepocraTsk 3a
JIOKaIMsATa Ha KbIATa 3a TOCTH €, Y€ € MaJKO MO-
oTjanedeHa oT neHThpa Ha CamapeBa 0aHs, HO M
IUTIOC 32 XOpara, KOMTO NPAKTHUKYBaT IJIAHWHCKH
TYpPHU3bM U CE HYXKAaAT oT oTAuX. [Ipe3 mocnenuure
roAUHU Hal-TojasMa IOCEIaeMOCT oT
YyXIECTpaHHU TYypHCTH uMa oT M3paen, cien TiIx
ce Hapexzaar xurenute Ha Hupepnannus,
'epmanus u @pannws [29].

MacoBo KbIIUTE 3a T'OCTH LEJIOTOJIUIIHO
uMaT J10XO0J, HO cpelHara 3aeTOCT € HHCKA Karo
neuanoa (mox 50%).

Criennanusupasa OosHMIIA 3a
pexadunuranus ,,CamapeBa Oans AT
Crienmanu3upanara OOMHHIIA ce HAMUpA B Kpas Ha
rpaja B TUX paiioH, B OJIM30CT A0 IIeHTHpa. B Hes ce
npuiiarat Tpy BUAa IpremMa — 1o KIMHUYHA IBTEKa,
no mporpamMa Ha Hamuonanen ocuryputeneH
WHCTUTYT W CBOOOJIeH mpueM. bomHumara
pasmonara ¢ 200 nerma. 3a 2018 roguHa no
KIIMHAYHA IIbTEKa ca roctyBanu 5359 aymm, 1o
nporpaMa Ha HampoaHneH OCHTYpUTENTH UHCTUTYT
ca 565 u cobomen mpuem 1680. Bwn3pacroBara
rpyma mno nporpama Ha Haunoannen ocurypurenex
WHCTUTYT ca oT 35 mo 60 roawHu, MO KIMHUYHA
TbTEKa IMOBEYETO ca BB3pacTHH OT 55 mo 85. B
CBOOOJHHMA TIpUEM C€ BKJIIOYBAT W COLHAIHO
cmabure, Bb3pacroBara rpyma e mexay 30 u 80
TOAMHU. 3a caMusi Tpaj] caHaTOpUyMa HE Hurpac
Ba)XKHA POJIS, 3aIIOTO CrpajaTa HE € PEeHOBHpAaHA.
MHOT0 psAKO UIBAT Yy KJIEHIM Ha CBOOOJEH NIPUEM
u noBedeTo ca ot Pemybnmuka CeBeprHa MakenoHHs.



[IpenacTon oOHOBICHNE HA 6a3aTa, KaTo € 3alOYHAT
mBpBH OJIOK € msajocTteH peMoHT. [IpenBumeHu ca
PEMOHTH Ha HOBa TapHa WHCTAJAIUATa Ha camaTa
crpaja, TOKpHUBAa W IBUIOCTHO IOAMEHSIHE Ha
JIOTpaMHUTE B TIOMEIMIEHWeTo. EJHOTO Kpuio e
OOHOBEHO W C€ WU3MON3Ba [0 TMIporpamara Ha
Hanmonanuuss ocurypureiaeH HHCTHTYT, KOETO Ce
oOHOBsSIBA Ha BCEeKHM TeT TomuHH. OMOpHO-
JBUTATETHHA arapar B CAaHATOpUyMa € Hall-no0pusT
B 1s1a bearapus 3a koctHata cucteMa. Haii-MHOTO
MOCETUTENH HMa OT ONHW3KHTE PETMOHU Karo
[Tepuuk, Codwus, brnaroesrpan, Paznor, HO mMma u
PENOBHH MalMeHTH OT obnacute Baphua, Byprac u
Cunuctpa. Haii-Bucoka 3aeTocT uma Impe3 JIETHUTE
MeceI, MOopafy TOJEeMHs IpHeM, IOKAaTo TIIpe3
3uMara ce paboTH caMO TO KIMHWYHA IThTEKa.
OtnuuuTenHu 4yepTH Ha O6a3zarta ca: Bb3MokHOCTTA
3a JleCHa JOCTBITHOCT 3a TIEHChOHEPUTE, KaTo
nmorpedburenckara Takca Ha AeH € 5,80 yeBa, kKaTo
Ta3yW [IeHa BKJIFOYBA HOIYBKA, XpaHa U MPOLETYPH.
Bopgara, xosaro ce wm3moia3Ba ¢ Ha 100%
HaTypallHaTa MHHEpallHa BOJa, TOKATO TPHU APYTUTE
Oacelinu s pa3pexaar ¢ nureiiHa. Tyk uMa cucTema
3a OXJIaXKJaHe Ha MUHepaHaTa Boza [32].

Karo 0600menue Ha ISUIOCTHOTO TEPEHHO
MpoydYBaHe MOraT Aa OBAaT W3IOKEHU CIETHHUTE
W3BOJIN:

I'pan CamapeBa OaHsi € MOMyNsipeH cpen
TypucTHTE Haii-Beue 3apamu ['eizepa m Omm3ocTTa
My 1o Cenemte Pusncku esepa;

HenocraThk 3a Typu3Ma U HKOHOMHKATa Ha
rpaja €, 4e TOJSIM TMPOLEHT OT TYPHUCTUTE ca
MIPEMHUHABAIIN U HE pean3upaT HOIIYBKa B TPa/Ia;

3a 2018 roguHa o0ImUAT Opoii peanu3upanu
HOIIYBKM Ha TepuTopusATa Ha obOmuHa Camapesa
Oanse 74 769;

PecrsT B cpaBHenme ¢ 2017 romgmHa €
npubmusutento ¢ 10 000 HouyBKH OBEYE;

Or 2014 mo 2018 rommHa OposTr Ha
peanusupanute HouryBku ce e yeenmumi ¢ 50 000
— IpacTUYHO TIOBUILIABAHE;

I'pagpT ce paspactBa ¢ MHOTO OBp3U
TEMIIOBE W C€ IMOMYJSIpU3Upa KaTo TYpHUCTHYECKa
JIeCTUHAIINS, TOPH CPe/l Uy KIICHIIHTE;

Typucture nocemiaBar rpag CanapeBa 6aHs
Hali-Beue C [eJl peKpeanus U IIAaHUHCKH TYPU3bM;

Harnnonannocture, KOHUTO Hali-4ecTo
nocenraBat CamapeBa OaHs ca M3paeliy, pycHaIy,
(paHiry3u, TepMaHIy, UCIIAHIA, KOPEHUIH, STOHIN
U MajgbK IPOUEHT aMmepukaHiu. Hali-romasm
MPOIIGHT OT TsIX 3aemMar roctute oT M3paen,
npubimsuTenHo 35-40 %, cinex ToBa ca pycHAIUTe
u rpaxkaanute ot EBpomna,

BwpacroBara cTpyKTypa NpH U3paeiiuTe e
Mexay 20-25 roguHu, Ipu pyCHAIUTE € MEXTy 25-
60 rogunwm, epporneinu — 25-50 rox, azuarnu — npu
TAX € XapakTepHa WHIUBHIyalHaTa ¢GopMma Ha

TOCTYBaHe, 3a pasjvKa OT TocTHTe OT M3paen, mpu
KOHTO Ca XapaKTepHU IPYMOBHUTE MOCCIICHNUS;

CamapeBa OaHid € TONyJsIpHA Cpexd
qy’)KICHIIUTE Hai-Beye OT AMTHTATHHUS MAPKETUHT
pekiama.

Karo omenka Moxke Ja KOHCTaTHpa, 4e
rpaabT € A00pe YCTpOEH, HO ce HyXJae OT oule
nmonoOpeHust W Kaapu B cdepara Ha TypusMma,
XOTEIIMEPCTBOTO W PECTOPAHTBOPCTBOTO. B
MOMEHTa TOW € Haif-mocemaBaH, 3apaau Cexemte
Puncku eszepa u BomHWUTE cu OOraTtcTBa, Karo
nocerienuero Ha Cenemre Puiicku e3epa o enHa
CTETIeH Wrpae Jiola poJisl, Thil KaTo MOBEYETO Xopa
HE peain3upar HOIIyBKa B CAaMHUsl IPajl, IPEMUHABAT
TPAH3UTHO WIM OTcsngar B ruaHuHata. OT npyra
CTpaHa Ha Hen()OPMUPAHUTE TYPUCTH, TPAH3UTHOTO
NpeMUHAaBaHE Tpe3 Tpaja MoXke Ja CbOyau
WHTEpeca UM U Te aa mocetsaT rpan Camapesa OaHs,
KaTo CaMOCTOSITeNTHA JECTHHAIUS U J]a pealu3upaT
npectoi. CpIlo Taka MOpH  M0-3aABIOOYCHO
Ha6ﬂHFaHC Ha KYJITYPHHUTEC W aHTPOINOTCHHUTC
pecypcu B Tpama, TOH  OM  yBenMYMI
MOTpPeOUTENCKOTO cHU ThpceHe. Hacenenumero Ha
Canapesa OaHst HaOJsITa IPEAMMHO Ha YTBBPACHUTE
C BpPEMETO TYPHCTHUECKH pecypcu B obnactra, a
WMEHHO Ha BOJHUTE pecypcH. Te HauCTHHA UrpasT
Ba)KHA POJIS 32 Pa3BUTUETO HA TypHU3Ma TYK, HO UMa
OIlle MHOTO MPEANOCTaBKH, KOUTO JIa CIOMOTHAT 32
JIOTIBIIHUTEITHOTO Pa3BUTHE HA TPpajia.

CanapeBa 0aHsl € €TUHCTBEHHS TPajl B TO3H
pEeruoH ChC crieuain3vpaHa T'MMHa3us 1o
TYpHU3bM. 32 OTPOMHO CHXKAJICHHE B MOMCHTa MMa
camMo JIBe TMapajeiKd W HEeJOCTAThYHO YUCHHIIH,
IIOBCYECTO I/I36HpaT THMMHA3uUTE B CBCCIAHUTEC
rpajioBe, 3alloTO YCIOBUATA ca mo-mobpu. B
CHCIUANTN3UPAHOTO YyUYMIHIE OH MOMJIO Ja ce
HampaBsaT pedopMH C LN MPOU3BOJCTBOTO Ha
noBeue KBaTM(UIMPAHU Kaapud B CEKTOpa Ha
TypH3Ma, XOTEIHEPCTBOTO M PECTOPAHTHOPCTBOTO.
Hyannata cuctema Ha oOy4YeHHEe TpsOBa Jna ce
pa3BUBa Ha MO-BHCOKO HHUBO, C JIOCTUTAHETO HA TO-
BHUCOKH MIPAKTUYECKU 3HAHUSL.

B o6mr mman CamnapeBa Oanst He TpsOBa na
3ajara camMo  3a  ONarompusITHOTO U
MO3HUIMOHUPAHE, a W 3a Pa3BUTHETO W Karo
MPENOYUTAHO MSCTO 3a MOTPEOUTENICKO THhPCEHE.
ToBa Moxxe ma ObJE YCBIIECTBEHO C I0-00CTOCH
MapKeTHHI W peKiiaMa W pPEKyHCTPOHpaHe Ha
aHTponoreHHuTe obekTu. CamapeBa OaHs € rpajg ¢
MHOTo Oorata MCTOpPHsS W TpsAOBa /1a Ce HaAIpaBH
IMpoMsAHa, OCBE€H KaTO MOJICPCH U LHUBUIIN30BaH
rpajg, B HEro Ja HMa YycellaHe H  OT
CPE/IHOBEKOBUETO, €/Ha TIIbTKA OT AHTHYHOCTTA
My. CamapeBa OaHs WMa HE caMO MHHEpPaTHU
pecypcu, C KOWTO TpaabT Ja ce pa3BuBa U
HOMYJISIPU3UPA, HO MAacOBO TYPUCTHUTE s TTOCEIIaBaT
3apaau ToBa. TpsiOBa ja ce pekiiaMHupar u JIPyruTe



pecypcu B Tpaja KaTo HaIpuMep KyJITypHHTE,
PEIUTHO3HM ¥ HCTOPUYCCKHTE, 3a Ja MOXKe
CamapeBa ©OaHs nga ObjJe eIUH  3aBBPIICH

TYPUCTHYECKH MTPOAYKT Ha Imazapa.

6. 3akil0ueHue

BB3MoxxHOCTHTE 332 pa3BUTHE HA TYPH3BM
OT TJelHA TOYKAa HAa TPUPOJHH PECYpPCH B TPaj
CanapeBa OaHsi ca orpomHu. Te chueTaBaT Haii-
HIePUTE TApoBe Ha mpHupojara. JIurcpa MapKeTHHT
Ha JICCTUHALIMATA, MECTHHTE XOpa M OW3HECHT He
MPOSIBSIBAT MHUITHATHBHOCT, TE HAMAT BHXKIAHE 3a
HEOOXOMUMOCTHTE Ha ma3zapa. Jlumncea peayeH
TyPUCTUYECKH  TPOAYKT, JIMIICBAT  AaTPAKIIWH,
JIUTICBAT CHLOWUTHS, JIUIICBAT MApIIPYTH, KOWTO ca
BCE OlIlle caMO Ha HUBO ujed. JIurcea u pexiaMa Ha
BCHYKH TE3W €BEHTyalHH Obaen (opMu Ha
TYPUCTUYECKU MPOAYKT. MHOTO MAaJIKO ca XopaTa B
CamnapeBa OaHs, KouTo pabGoTaT B oOJacTTa Ha
TypU3Ma W T€ CAMHTE HE ca 3aro3HaTh C KYJITYpHO
- HUCTOPUYECKOTO HACIEACTBO Ha OOIMHATA W
paifona. Jluncear KBaIM(QUIMPAHU KaJpH, KaKTO U
3HaHUS U UHTEpeC KbM KylTypaTa. FIHTepechT KbM
TypH3Ma MPOU3THYA TMO-CKOPO OT BB3MOKHOCTHTE
3a  (UHAHCOBO  pa3BuUTHE.  [ypuU3MBT €
KOMIICTCHTHOCT MW HNPCANPHUEMYHUBOCT CHUCTAHU B
€JTHO.
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HEPCHEKTUBEH METO/] 3A bOPBA C BOJIECTH 11O
I'PAAUHCKHU I'PAX PISUM SATIVUM L. TP BUOJIOTUYHO
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Pesiome: [Ipeocmasenu ca pesyimamume Om u3cie08anus 6vpxy paspabomeane Ha
MEXHONO2UYHY eNleMeNmu 3d 3aWuma Ha Nnocesume Om 2PAOUHCKU 2Pax Om OCHOGHU
borecmu npu Guono2UUHO omanexcoane. Ycmanosena e eqhpekmueHoCmma om u3non36ane
Ha Ouonoeuunume npooykmu mpuxooepmun (Trichoderma viride) u emuoknadun
(Gliocladium virens) za 6op6a cpewyy ¢yszapuiino kopernoso enuene u uzcvxsane (Fusarium
oxysporum f. sp. pisi), 6axmepuen npucop (Pseudomonas syringae pv.pisi) u aucmmuu
nemna( Ascochyta pisi L.).

KarouoBu aymu: epaduncku epax Pisum sativum L., 6uonocuuno omenescoane, namozenu,

2vou-anmazonucmu, Trichoderma viride, Gliocladium virens.

A PROMISING METHOD FOR CONTROLLING CERTAIN
DISEASES OF GARDEN PEAS PISUM SATIVUM L. IN ORGANIC

FARMING
NATALIA KARADZHOV A', OLGA GEORGIEVA!

Maritsa Vegetable Crops Research Institute (MVCRI), 32 Brezovsko shosse, 4003 -
Plovdiv, Bulgaria

'E-mail: olgaizk@abv.bg

Abstract: The results of research on the development of technological elements for the
protection of garden pea crops from major diseases in organic farming are presented. The
effectiveness of the use of the biological products “Trichodermine” (Trichoderma viride)
and “Gliocladine” (Gliocladium virens) to control Fusarium root rot and wilting
(Fusarium oxysporum f. sp. pisi), bacterial blight (Pseudomonas syringae pv.pisi) and and
leaves spots Ascochyta pisi L. is shown.

Key words: gn peas, Pisum sativum L., organic farming, pathogens, antagonist fungi,

Trichoderma viride, Gliocladium virens.

1. BbBeaenue

I'paxsT Pisum sativum L. e exHa ot Haii-
CTYZIOyCTOHYMBUTE O0000BH KYyITYpH C LIHPOK
apeaJl  Ha  pa3mpOCTpaHEHHE. CBeToBHOTO
MPOM3BOACTBO Ha Ipax € Ha BTOPO MSCTO CIEA
¢acymna [1]. I'paguHCKHAT Tpax y HAC Ce OTIIIEKIA
PEAUMHO KaTo MpOJIETHA KyaTypa. Toil mma KbC
BEreTaliOHeH TMepHoJ M paHO OCBOOOXKIaBa
IUIOIIMTE 3a BTOPH KyATypu. boGoBuTe pacrenus ca
MOYTH E€JUHCTBEHHUAT H3TOYHMK HA pACTHTEJCH
MIPOTENH, KOWTO mpencrasisBa 23-25% oT cyxoTo
Terno Ha ceMeHata ot rpax [2]. 1o Ta3u npuumnna
rpaxbT UMa TOISIMa TIEPCIeKTHBA ]a CTaHe eAHa OT
OCHOBHHUTE XpaHU B PETMOHUTE C YMEPEH KIUMaT.
ToBa e yHHKalHa KyJATypa, KOSTO UMa TPH BaKHU

NPUWIOKEHUS: KaTo 3€JIeHYYK, 3bpHO H (Qypak.
IMopaau cBosiTa CIOCOOHOCT KbM OHOJIOTHYHA
(I)I/IKCQ.LII/ISITa Ha a30T, Ir'paxbT € OTINYCH €CTCCTBCH
TOp W H3MON3BAHETO My B CenTO0000pOTa, [0
rojisiMa CTCIICH, BBH3CTaHOBABA IUIOJOPOAHMCETO Ha
nousata [3].

OTFJ’IC)K):[aHeTO Ha TIpax BbBPXY TOJICMHU
IUIOIM JIOBEXKJA [0 HATpylBaHE Ha IaTON€HHA
MUKpoduiopa ¥ pa3BuUTHE Ha Oosectd. BumoBust
CbCTaB Ha OOJECTHTE IO rpaxa B YCJIOBHATA Ha
bearapus e  npexnctaBeH  OT  IIATOTEHHUTE,
NpUYUHSBAIKM KOPEHOBO THUeHe - Aphanomyces
euteiches, Fusarium oxysporum Schlecht, muctau
II€THA u npuropu - 6aKTCpI/IeH apurop
Pseudomonas syringae pv. pisi, ackoxuTo3a


mailto:olgaizk@abv.bg
mailto:olgaizk@abv.bg

Ascochyta pisi L. u A. pinodes Jones, pwxma
Uromyces fabae Perd By, Opammecta wmana
Erysiphe communis Frf. pisi Diet, wmana
Peronospora pisi Syd. [4]. 3a 3amuTa Ha MOCEBUTE
OoT 0OJIeCTH W TOJy4YaBaHE Ha CTAaOWIHU ITOOWBH,
OOMKHOBEHO C€ M3MOJ3BAT MECTHIHIN (TpeTHpaHe
Ha cemeHa W ¢(ynrunman). Ho mpoabmkutennara
ymoTpeba Ha XHMHKAJIM WMa OTpPHIATENICH e(EeKT
BBPXY arpoIleHO3MTE W BOJM JI0 3aMbpCSBAaHE Ha
rnmo4yBaTta U XpaHUTE, MOsABA HA PC3UCTCHTHOCT IIPpU
IIaTOICHUTE. EJ]I/IMI/IHI/lpaHeTO Ha TE3HM HECXKCIaHU
MOCJICIUII € BB3MOXKHO Camo OJiarojiapeHue Ha
TBPCCHCTO HA HOBU BI/ICOKOe(l)eKTI/IBHI/I H, B CbIIOTO
BpEMCE, CKOJIOTUYHU METOAM 3a PACTUTCIIHA 3alllnUTa,
MO-CTeNUaIHO, OWOJOTWYEeH METOJl, OCHOBaH Ha
W3MON3BAHETO HA TMOJIE3HM MHUKPOOPTaHU3MH U
TEXHUTE METa0OIUTHH MPOAYKTH [5,6].
YHUBEpCATHHUTE areHTH 32 OHOJIOTUYEH KOHTPOJ Ha
MOYBCHUTE TATOTEHH ca TIbOUTE OT  PoOJ
Trichoderma sp. u Gliocladium sp.  [7,8,9].
Tpernpanero Ha ceMeHara MpU rpaxa ce cMsTa 3a
Hall-Ha/Ie)KICH HAYWMH 3a 3alldTa OT CEMEHHAa W
MoyBeHa MHQEKIMs. PanimoHanHoTo M3MoN3BaHe Ha
¢byHrunma 3a  o0e3zapa3sBaHe Ha CeMeEHaTa, B
CHOTBETCTBHE C PErjaMEHTa 3a TIXHara yrnoTpeoda,
MOJKE 3HAYMTEIHO Ja HaMaiu 3arybaTta Ha peKosrTa
ot OoJyiecTH, JOpH B TOJUHUTE HA MAaCOBO Pa3BHTHE
[10]. UzBecTHO e, 4e mpeacenTOCHATa 00pabOTKA Ha
cemMeHaTa OT OOOOBH KYINTYpHU ChC CYCIICH3USI OT
koHwauu Ha Trichoderma hamatum mpenmassa
rpaxa u (acyma ot 3apaszsBane c¢ Pythium sp. u
Rhizoctonia solani B cwmara creneH karo
¢byurunuaa kanrax [11].

IlenTa Ha HacTosimiaTa padoTa € Ja ce
M3CNe/Ba BIISSHUETO HA AQHTArOHUCTHYHUTE TI'bOU
Trichoderma viride wu Gliocladium virens Bbpxy
Pa3BUTUCTO Ha IMOYBCHUTE M CEMC INPCHOCHUMUTEC
oonmectu  Fusarium oxysporum f. sp. pisi,
Pseudomonas syringae pv. pisi, u Ascochyta pisi,
pacTeka U NPpOAYKTUBHOCTTA IIPH I'PAIMHCKUA I'pax,
OTTJICKAAaH 110 OMOJIOTMYHA TEXHOJIOTHS.

2. Marepuaa u MeTOIH

ExcnepumenTtannata pabotra e u3BeneHa
KaTo MOYBEH OIMUT B TOJICKH YCIOBHUSA. 3a IEeNTa €
m3noa3Bad copT rpax IIemmuH, cemekmus Ha M3K
«Mapuna». CeMeHaTa ca 3aciTH B HA4aJIOTO Ha
MapT Ha paBHa MOBBPXHOCT, 0 cxema [60+ 20x10-
15 cm].

CpabpKaHNe Ha 3aJI0)KEHUTE BApUAHTH.

1. OrtraexaaHeTo Ha TPajWHCKH Ipax IO
KOHBEHIIMOHAJIHA CX€Ma 3a pacTUTENHA 3al[uTa:
TpeTUpaHe Ha pacTeHusTa ¢ paspeuieHure or bAbX
(GyHrHIMAM 332 KOHBEHIMOHAIHO OTIJICKIAHE Ha
rpax bopmo Mukc 20BIT 300 g/Da 741 g/Kg
bordeaux mixture [200 g/ Kg Cu] + , ®yrypan OH
50BI1 300 g/Da [Copper oxychloride], Toma3

100EK [Penconazole] 50 ml/Da Optusa ITmroc 200
o/L [azoxystrobin u 125 g/L difenoconazole] 100
ml/Da ¢ unrepsan 10-14 auu.

2. OrrnexgaHe Ha TPagUHCKUA Tpax IO
OWoJIoTMYHA CcXeMa 3a pacTUTeNlHAa  3allluTa:
TpEeTUpaHe Ha pacTeHUATa ¢ paszpemnieante oT BABX
¢byHrHIMAK 32 OMOMOTHMYHO OTIJISKAAaHEe Ha Tpax —
Bopmno Muxkc 20BIT 300 g/Da u Tuosut Jxer 80
BT 300 g/Da [sulfur 80%] ¢ unrepsan 14 nuu.

3. Orrnexgane Ha TPaJUHCKUA TIpax IO
OWolorMYHa cxXema 3a PacTUTENHAa 3allluTa IUTI0C
TIOYBEHO BHACSHE Ha OWoIpernapaTa TPUXOACPMHEH C
tuthp 2.10%° ¢/g B n03a no 4 g/m? npeau ceurdara.

4. OrtrnexnaHe Ha TPaguHCKH Tpax To
OMOJIOTUYHA CXeMa 3a PACTHUTEIHA 3allluTa ILIF0C
TOYBEHO BHACsl Ha OwWompenapara TIHOKIaTUH C
tuthp 2.10%° ¢/g B n03a o 4 g/m? npeau ceurdara.

OnuthT € WU3BEACH BBPXY M3KYCTBCH
urdekmonen ¢ou or Fusarium oxysporum f. sp.
pisi, u3onMpaH OT OOJHH TIPaxOBU pPacTeHHS. 3a
3apa3siBaHe € M3I0JI3BaHa CYCICH3HS OT MaToreHa C
tatep 1.10% ¢/ml B no3a 5 ml/ m?, Passutuero Ha
OakTepro3a ¥ JIMCTHH IE€THA ca MPOCIEAsSBaHU
BBPXY €CTeCTBeH MH(DEKINO3eH (OH.

buonpemnaparure Ha Oaza re0u-
anTaronuctu Trichoderma viride u Gliocladium
virens ca mpomsBeaeHH B J1abopaboTpuATa Ha
WHCTUTYT ,Mapwurma‘“ o METOJNKA 3a
TBHPIO(A30BO MPOU3BOJICTBO.

CrenieHTa Ha TOpaXKEHHE OT OaKTepHaIeH
NpUTOP M acKOXUTO3a Cce OTdeTe Mo 5-OamHara
ckana Ha Yekamuu [12]: 0 — 10% 6e3 cummTomu
wii MHoOro ciabo; 1 — or 11% mo 25% ot
MOBBPXHOCTTa C TMeTHa; 2- ot 26 mo 50% or
MOBBPXHOCTTA ¢ TeTHA; 3- oT S51-mo 75%, 4- Han
75% oT noBbpXHOCTTa ¢ meTHAa. MHAEKChT Ha
HarmaJieHne ce u3ducisiBaiie mo gopmynara Ha Mak
Kunneit [13]. Tlpu cyxo ¢y3apuilHO THHEHE ce
W3YHCIISIBAIIE TPOICHTHT HA 3arHUIIUTE PACTCHUS
(%). EdexTbT OT mpHIOKEHHE Ha MPOIYKTHUTE 3a
pacTuTeNHa ~ 3allMTa Cc€  M3YMCIsABAIIE 110
dopmynara Ha A66oT [14].

BromeTpuYHHTE MOKA3aTeIH HA PACTCHUSITA
— cypoBa buomaca/ pacrenue [(], apmkuHa [cm] u
maca [g] Ha kopeHa, BucounHa [cm] u Maca [g] Ha
cTB0JIO ca mpociensBaHu BbB (a3a UbPTex.

OTueTeHn ca CTpyKTypara Ha Jo0uBa U
NPOJYKTUBHOCTTA HA pACTEHHATA I10 CICIHUTE
nmokasartenu: Opoit 0oOoBe Ha pacTeHue, Opoi
ceMeHa B enuH 000, Terno Ha 1000 Opost cemeHa
[g], mo6uB ot 100 pacrenust [g].

Bcekn BapmanT cpappxkame 1o 20
pacTeHus B TIeT NOBTOpeHHs. PacrteHusara ca
OTIJIE/IaHU B OPAHXXEPUWHH YCIOBUS TPH CTPOTO
Cria3BaHe Ha MOJIMBEH PEKHM.

3. Pe3yaraTu u o0chbKIaHe



B pesynrar Ha HampaBeHHAT MOHHTOPHHT
Ha OOJIECTHTE IPU TPAANHCKU TPax B EKCIIEPUMEHTA
€ YCTaHOBEHO, Y€ OCHOBHHTE OOJEeCTH Ipe3
Bereralyara ca Te3W, KOUTO C€ TPEeAaBaT CbC
ceMeHata — (y3apuiiHO THHEHE M W3CHXBaHE,
OakTeprieH NMPHUTOp U JIHCTHHU IETHA - aCKOXHTO3a
[Tabmuma 1].

@y3apuUilHOTO KOPEHOBO THUEHE € €HO OT
Hali-BpeIOHOCHUTE 3a00JsBaHMA IO Trpaxa B
Bearapuss  mpe3  mOCIEAHOTO — JEeceTHIIETHE.
3abomnsBaHeTO ce MPUYHMHABA OT Tpyla MaTOICHHU,
OpHHAUISKANM KM poj Fusarium spp. u uma
pasnmuunn Gopmu Ha mposiBa [15]. HMudeknusra
MOXE Ja ce pa3BHE Karo KOPEHOBO THHCHE,
3arHMBaHe Ha 0000BeTe M 3bpHATA, YBSIXBAaHE U
M3ChXBaHE. 32  OCHOBEH  TPHYMHHUTEN  HA
KOPCHOBOTO THHEHE M YBSIXBaHE MNPU TPATHHCKH
rpax ce moco4sa Fusarium oxysporum Schlecht. f.
sp. pisi Hal. Raillo [16]. 3aryouTte Ha nobuBa OT
Tazu Oosect moraT aa Obmar 3HauutenHu [17].
ToBa ce ObKM HA MOHO-OTTJIEXkKAaHe Ha 600oBHTE
KyJITypH, Hecma3BaHe Ha ceuTboodopoTa W
W3MON3BaHE HAa HE TPETHpaHH CeMeHa 3a Ceutoa.
YcraHoBeHO €, uYe TpU pa3BUTHE Ha KOPEHOBO
THHEHe Ipu rpaxa go 25%, 3aryoure Ha no0uBa ca
muanManau [18]. CremoBarenHo, TO3M IOKa3aTell
TpsiOBa Ja ce pasriexJa Karo mpar Ha BpPEIHOCT
npu ToBa 3a0oisiBaHe. B HamMAT eKCrepUMEHT
CTENEHTa Ha 3apassBaHe C (y3apuilHO THHEHE WU
n3cpxBaHe € okomo 19-21% B KOHTpPOJHUTE
BapHaHth W  3-6%  BBB  BapuUaHTHTE C
ouomnpoaykrure [tabmnuia 1]. ToBa mo3BossBa jia ce
HarpaBu HpaBHJIHA npereHKa OTHOCHO
epUKacHOCTTa OT TPWIOKEHUTE PACTUTEIHO-
3amuTHU Mepku. Kakrto ce Bmwkzaa oT tabmuiara 2,
edekr cperry pa3BuTHeTo Ha Fusarium oxysporum
€ TIOIy4eH CaMO BHB BAapHAHTHTE C IOYBEHOTO
BHACSHE Ha T'bOHM aHTaroHUCTH. EdexThT oT
MPWJIOKEHUE HA TPUXOAEPMHH € 66%, TINOKIaIH
— 83%, cporBetHO. [lomyuenuTte pesynraTd HUMat
moruyHo  oOsicHeHne. OCHOBHHMSAT — 3amac  OT
nHpekusTa OocTaBa B II0YBaTa, CIIEIOBATEIHO,
MepkuTe 3a Oopba ¢ Oomectra TpsOBa, NpenH
BCUYKO, Aa OBJAT HACOYEHH KbM HaMaisBaHE Ha
KOJIMYECTBOTO HAa MHOKYJyMa B Hest. CpaBHsBaHE Ha
KOHBEHIIMOHAHATA W OMOJIOTMYHATA PACTHTEIHO-
3alIUTHU CHUCTEMHU 32 OTIJICXKJaHE Ha TPajHMHCKU
rpax B HalIUs EKCIEPUMEHT I[I0Ka3Ba, ue
(GYHTUIMIHUTE TPETUPAHUS Ha pACTEHHATa IO
BpEMEe Ha BEreTaiusITa He MPOMEHST CTEleHTa Ha
pa3BUTHETO Ha TouBeHara MHeKiwms [Tadbmuma 1].
[ToyueHuTe pe3ynTaTd MOTBBPXKIABAT MHEHUETO
Ha JIPyTUTE U3CIICIOBATEIH, Ye KOHTPOJIMPAHETO Ha
MoyBeHaTa HMHQEKIUs caMoO ¢  XHMHYECKH
mpenapaTy He JaBa 3a0BoIuTeaeH pesynrar [19].

Taonuya 1. Pazeumue na 6onecmu npu
2PAOUHCKUS 2pax

8 3aBUCUMOCT O CXeMAama Ha
omenegicoate.

Bakrep = Ackoxut

Bapuant Ho3a, o3a, ®y3a£no3a,
% % °
KonBenmnnona
JIHA CHCTEMA 18,03 16,25 18,95
Ha P3
Bronornuna
CUCTEMA Ha 28,57 12,50 21,25
P3
Trichoderma
viride 16,33 9,70 6,44
Gliocladium
virens 14,10 7,14 3,40

[IpocnequxMe BIMSHAETO HA OHMOJIOTHYHU
npenapatd BbPXY pPasBUTHETO Ha OOJECTH IO
IPaJHCKU Tpax, 3a KOHWTO € H3BECTHO, Y€ Ce
npejaBaT ChC CEMEHa W MOTaT Ja CTaHaT MMpUYHHA
3a MpOoIaIaHe Ha MJIaJIUTe PACTEHHs - ACKOXUTO3a
baxtepuen mpurop. Ackoxurtoszara Ascochyta pisi
L. e mHPOKO pasmpoCTpaHEHO 3a00JsIBaHE, KOETO
NPUYKMHSABA 3HAYMTEIHM IIETH Ha KyJTypara,
0CO0€HO Mpe3 TOIUIMTE W BJIaXKHH TOXWHHU. [Ipe3

MOCIEHOTO  JECeTHIETHE pojaTta Ha Oyemo
neTHUCTaTa ackoxurosa Ascochyta pisi mo rpaxa ce
YBEJINYH 3HAYMTEITHO. Bpennocrra Ha

aCKOXMTO3aTa Ce TpOsBIBA B HaMallsiBaHE Ha
KBJIHSIEMOCTTa HAa CEMEHaTa, TsIXHaTa wmaca M
ofIiata MpoOJayKTUBHOCT HA pacTeHusTa. bonectra
ce MpeHacs 4Ype3 ceMeHara M ce IMpOsBsIBa Karo
JpeOHU YepBEeHUKABO-KasiBY METHA MO CThOJIATa,
nuctata W 0000BeTe, C TBMHH HWBHUIM IO
nepudepusTa. MacoBoTO 3apas3sBaHe CTaBa IMpHU
IBXKI u ce pas3sBuBa I10-CHJIHO B HHCKH,
HEMPOBETPUBU MECTa, KBJETO YECTO ce oOpasyBa
poca. bopbara ce mpoBexaa upe3 obOe33apassiBaHe
Ha cemenara [20,21]. BakrepuaieHUsT MPHUTOp
(OakTeproza) TO Trpaxa Cce NpPUYMHSBA OT
Pseudomonas syringae pv. pisi Sackett. Tosa e
aepoOHa, rpaMoTpHIaTeNiHa Oaktepus. B pesynrat
Ha 3apa3sBaHETO, BBPXY pa3IMuHH OpraHd Ha
pacTeHuero, ce oOpa3yBaT KpbBITIM KadeHHKaBU
neTHa C MaclieH opeosl. bakrepuos3ara e uecrto
cpemHarto 3abonsBaHe B boarapus [4]. Tosa
3a00JIsIBAHE MPUYUHSBA BJIOIIABAaHE HA KA4YeCTBOTO
Ha CEMEHaTa W 3ary0a Ha TpOoJyKIus. 3amasBa ce B
CeMeHa M PpACTUTEIIHUTE OCTaThii. Pa3BuBa ce
OCHOBHO B Iap€HXHMMa, HO MOXC Ja IPOHUKBa B
NpOBOJISIIATA cucremMa c nposiBa Ha
TpaxeoOakreprosa. TOmIOTO W BIaXKHO BpeMme
[Temmepatypa +25 °C - +28 °C] e 6aronpusTHO 3a
Pa3BUTHETO HA TO3U MATOTCH.



Taonuya 2.

Edbexm om npunoscenue

Ha 6UONpoOyKmume cpewyy pazeumue Ha
borecmume npu paAOUHCKUS 2PAX.

Edekr cnpsmo
KOHBEHIIMOHaIHa cxeMa Ha P3, %

baxkme Aexo Dyzapuo

puosa 3a
xumosa

Bapuant

buonoruuna

cucTeMa -
Ha P3

buonoruuna

cucremMa

Ha P3 + 9,43
Trichoderma
viride
buonornmuna
cucTeMa

Ha P3 +
Gliocladium
virens

23,07 -

40,31 66,02

21,80 63,31 83,11

CpaBHEHHETO Ha [BETE TEXHOJOTHH 32
OTTNICKIaHEe Ha 3€JeHUS Trpax T[oKasza, 4e
HaBPEMEHHOTO TNPBCKaHE Ha pacTeHusra ¢ bopmo
Mukc 20BIT 300 g/Da oka3Ba 100po OIa3BaIio
JIeCTBUE CpEIly pa3BUTHETO Ha acKOXWUTO3aTa, HO
HE TIOBIHUSBA Pa3BUTHETO Ha OaKTepHo3aTta.
Pa3Butnero Ha OaxTepuo3arta BBB BapHaHTa C
TPUKPATHO TPETHpAHE HA pacTEHUsITa ¢ PYHTUIIIA
bopao Muxc 20BII ¢ wuHrepBan 14 muw,
3anmouBaiiku oT Qasza ubdrex, ¢ 29% u 18% BBHB
BapuaHTa C peIyBalliTe ce NMpbcKaHus ¢ bopmo
Mukc 20BII wu  ®Dyrypan OH  5S0BII.
Mopdonornunure ocodeHocTr Ha copta [IbnauH, a
MUMEHHO, 100pe pa3BUTHAT XaOUTYC, TONPUHACST 32
MacoBOTO pa3BUTHE Ha aepOTCHHUTE OOJIECTH Tpe3
Bereranuara. Tosa Tps0OBa na ce UMa MpeaBUI IPU
MPOBEXAaHe Ha 00padOTKY ¢ PYHTHIUIN MIPH TO3H
COpT.

N3BectHO e, ye mpencenbeHaTa oOpaboTKa
Ha CeMeHaTa C Ouomnpemnapara TPHUXOIACPMUH
npejnasBa MIaguTe MpopacTblUU OT IbPBHYHATA
3apaza B TIIo4BaTa, a CIOpUTE Ha TbOarta
Trichoderma cw3naBat ecrecTBeHara Oapuepa B
OKOJIOCEMEHHOTO NMPOCTPAHCTBO, OiarojapeHue Ha
OBP30TO KOJIOHU3UPAHE Ha CyOCTpaTa U OTACISIHETO
HA ECTECTBCHHUTE TOKCHHH M aHTHOMOTHIHN [22].
PesynraTuTe OT HAIMAT EKCIIEPUMEHT ITOKA3BaT, ye
MTOYBEHOTO BHACSHE Ha OwWompemapatuTe Ha 0Oa3a
Trichoderma viride n Gliocladium virens oxa3ssa
MOJIOKUTEIHO BIIMSHHUE BBPXY (HUTOCAHUTAPHOTO
CBCTOSIHME Ha I0CEBa OT 3€JIEH I'pax U peaylupa

nporieHTa OONHH OT acKOXHMTO3a pACTeHUS B
pPaHHUAT CTagWii OT PAa3BHUTHUETO Ha TOBA
3a0onsBaHe. OTIENSHETO HAa TEYHH U JICTIMBU
AQHTUOMOTHLIM M PACTSIKHH PEryJlaTOpu OT CTpaHa
Ha MHTPOAYIMPAHHUTE B IOYBATA I'bOM-aHTATOHUCTH
e pemasam] (akTop 3a TOCTHTaHE HA BHCOK
¢GyHrunmaeH edexT cnpsMO pa3BUTHETO HAa TOBA
3a00msBaHe 1o rpaxa. EQEeKThT OT MpMIOKEHUETO
Ha TpuxonepmuHa ¢ 40%, ot rnrokiaguHa — 63%,
CBOTBETHO [Tabiuua 2].

Tabnuuya 3.

Bruanue na buonocuuna cucmema
3a bopba ¢ borecmume 8vbpxy
buomempuyHume nOKa3amenu Ha
pacmenusima u npoOyKmMueHOCmma
npu 2PAOUHCKUSL 2Pax.

Bucounna| Cyposa Hob6us
BapuanTt Ha Oomomaca, ot 100
cTB0JI0, | pacTeHme, | pacTeHus,
cm g g
Konsenino
HajaHa 48,4+0,92 [ 17,59+0,56 | 834,66
cucrema Ha P3
buonorwana 40 9.0 97 115,96:0,41| 553,10
cucrema Ha P3
buonornyna
Cucrtema
Ha P3 + 58,5+1,01 |24,83+0,54 994,27
Trichoderma
viride
Buonornuna
crereMa 56,8+0,99 | 23,43+0,53| 877,60
Ha P3 +
Gliocladium
virens

AHamM3bT Ha OMOMETPUYHHTE TMOKAa3aTeNn
Ha 3eJieHHWs Tpax TNpe3 Ieprofa Ha BereTamus
MOTBBPAH TIOJIOKUTEITHOTO BITUSTHUE Ha
NPUWIOKEHUTE aHTAarOHHCTH BBPXY pacTexa Hu
pasBuTHETO  Ha  pacTeHusta.  llokazarensT
,,BUCOUMHATa Ha pacTeHHuATa" BbB (asza ubpdrex ce
yBeimmuu ¢ 17-20%, B cpaBHeHHME C BapuaHTa
,,OMOJIOrMYHO Tpou3BojaAcTBO M ¢ 15-17% -
,,KOHBEHIIMOHAJIHO TPOU3BOACTBOTO [Tabmmua 3].
ITokazarenar ,.cypoBa Onomaca Ha pacTeHHE™ ce
yeenmmuu ¢ 32-35% wu 24-29%, CBOTBETHO 110
BapHUaHTHTE.

3a OCHOBHM KPHUTEPUHU IPHU OLEHIBAHETO
e(eKTa OT MPUIIOKEHNE HA OHOJIOTUYHU MpEnapaTu
BBPXY T[IOJIE3HUTE CTOMAHCKH TpPU3HAIM TIpU
3eJIeHHs Tpax CiyKaT IoKa3zaTeauTe: Onomaca Ha
eHO pacTeHue, Opoil 6000Be Ha €qHO pacTeHHUE,



Opoii cemena B emuH 000, Opoil cemeHa Ha €IHO
pacrenne, maca Ha 1000 cemeHa, MOOWB OT €IHO
pacrenue [23].

B  HammsT = eKCHEpHMEHT  SICHO  ce
MpOCIe/IsiBa 3aBUCUMOCTTAa MEXAY NpU3HAIMTE
,,0poli 0000Be Ha emHO pacTeHue™, ,,0pol ceMeHa
Ha pacrenne“ u ,maca Ha 1000 cemena®.
YcraHoBuxme, qe MIPHIOKECHUETO Ha
aHTaroHWCcTHUHUTE THOM Trichoderma sp.
Gliocladium sp. moBumaBa mpoayKTHBHOCTTA IMPH
3eJIeHUs Tpax 3a CMeTKara Ha Opos Ha
dbopmupannTe 0000Be Ha pacTeHHE W Opos Ha
ceMeHaTa B enuH 000. VYBenuueHHETO Ha
nokazarens ,maca Ha 1000 cemeHa“ KbM
KOHTpoJIaTa ,,0M0JOTHYHO OTriIekKaaHe ¢ 22% BbB
BapHaHTa ¢ MPWIOKECHUETO Ha TpuxoAaepMuH u 18%
- C MPUJIOKEHUETO Ha ITMOKIAANH [Tabmuma 4].

Pesynratute OT HammMTE MPOYYBAHUS
mokasear, ue rebOuTe Trichoderma sp. wu
Gliocladium sp. He camo mposBsBAT W3pa3eHH
AHTAarOHMCTUYHU CBOMCTBA CIIpSAMO IIOYBCHUTE U
ceMe TPCHOCHMHUTE TMATOreHU TMPH TPAJUHCKHS
rpax, HO u 3HAYUTCIHO nmoBulIaBat
MPOYKTHBHOCTTA npu Ta3u KyJnTypa.
ITpoayKTUBHOCTTA HA TPAJAUHCKHUS Ipax € CI0XKEH
MPU3HAK, KOUTO 3aBHCU OT FCHOTHIIA M YCIIOBHSATA
Ha otrexgane. CeMeHHa TPOAYKTUBHOCT U
Onomaca Ha pacTEHHETO MPH T'PAAMHCKHUS Tpax ce
(hopMupar kato pe3ynTar oT (PYHKIMOHHPAHETO Ha
KOpeHOoBaTa cucrema, (hoToCHMHTETUYHATA
AKTHUBHOCT Ha pacTeHuATa u CJIOKHHUTEC
B3aWMOOTHOIIICHUS HA  TOYBCHUAT OHOM C
none3Hata Mukpoduiopa [24]. VYBenuueHuero Ha
MMPOAYKTHUBHOCTTA BbB BAapUAHTUTC C
OMOMPOJYKTUTE ce OOSCHSBA ChC IOJIE3HOTO 3a
pacTeHHsl CBOWCTBO HA AHTArOHUCTUYHUTE T'HOM
Trichoderma sp. u Gliocladium sp na usmeaHsABaT
poJsiTa Ha PACTeXHH peryinatopu. Te oTmensr

BEIIECTBA, KOWUTO CTUMYJIUpaT pacrexa Ha
pacTreHusiTa W IIOMaraT 3a YCBOSBAaHETO Ha
TPYIAHOPA3TBOPUMUTE COJM U XPAHUTEIHWUTE

eJIEMEHTH OT MoYBEeHUAT pa3rsop [8,10].

Tabnuya 4.

Cmpykmypa na oodbusa

U NPOOYKMUBHOCIMA HA
2PAOUHCKUS 2PaXx.

copm [Tvnoun,

8 3a8UCUMOCT O CUCTEMANA
3a pacmumenna 3awuma

Bpoit N .
Bbpoit | bpoit Maca
BapuanTt GoGose CEMEH Cel\flea Ha
Ha 1000
aB €ITHO
€ITHO ceMeHa,
CIMH | pacTeH
PACTER | 506 ue g
ue

Kounsenuuonan |6,4+ 4.8+ 30,72+ |271,7
Ha 0,30 0,33 1,95
crucreMa
Ha P3
Buonornuna 6,0+ 4,13+ 24,78+ |223,2
cucremMa 0,10 0,24 1,45
Ha P3
Bronornuna 6,7+ 5,2+ 34,84+ [285,3
cucremMa 0,34 0,31 1,78
Ha P3 +
Trichoderma
viride
Buonornuna 6,2+ 5,19+ (32,17 |272,8
cucTeMa 0,33 0,33 1,63
Ha P3 + HCP
Gliocladium 0,05 -
virens 26,3

4, 3akaouenune

[TouBEeHOTO BHACSHE HAa OMONPENApaTuTe Ha
0asa amraromdcTHuHd rOM Trichoderma sp. u
Gliocladium sp.c tursp 2.10° ¢/g B mosa mo 4
g/m? mpeam ceurGara peayLMpaT Pa3BUTHETO Ha
(Gy3apuiiHO KOPEHOBO THHEHE W H3CHXBaHE IPH
rpaguHCKus rpax ¢ 66-83%;

Buonpenaparure 1mogo0psABaT CTPyKTypaTa
Ha 700MBa M NPOJAYKTUBHOCTTA IPU TPAJUHCKHS
rpax. YBeIW4eHUETO Ha MoKa3aTens ,,maca Ha 1000
cemena“ e 18-22%.

[MonyuennTe  pe3ysnTaTd  HH  JiaBar
OCHOBaHWE Jia TBBPAUM, YE OHOJIOTHYHHTE
npenaparty Ha 6a3a reOu-anTaronuctu Trichoderma
sp. u Gliocladium sp. morar ga 6baaT mpemIaraHu
KaTO TEXHOJNIOTMYEH EJIEMEHT B PaCTHTEIHO-
3aIMTHA TEXHOJIOTUS TIPH OMOJOIMYHO OTIIIEKIaHE
Ha IPaJUHCKUS Ipax.

Baaropapaoct
Tosa uscneaBane e gact ot npoekt' Healthy
Foods for a Strong Bio-Economy and Quality of



Life", ¢wumancupan or  ®ouxm  ,Hayunnm
mcnensanns’, MOH, brarapust.
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ATPOBMOJIOTHMUYHA XAPAKTEPUCTUKA HA OBPA3IN
IUIEBECT OBEC (Avena sativa L.) OT KOJEKIIUATA HA
UPTP CAJIOBO

EBI'EHUA BBJIYMMHOBA, 'EPT’AHA JIEIIIEBA, ITIETBP YAB/IAPOB

Hnemumym no Pacmumennu I'enemuunu Pecypcu ,,K. Mankos” 4122 Cadoso, 6yn. [Jpyacoa Ne2

e-mail: zenj_val@abv.bg

Pe3stome: Mscnedsanemo e npogedeno npes nepuoda 2017-2019 e. ¢ onumnomo none na UPI'P “K.
Mankos” ep. Cadoso. Ilpoyuenu ca npooykmusHume 6v3mModicHocmu Ha 25 obpaszeya niesecm ogec u e
YCMAHOBEHA YCOUYUSOCIING UM KbM npudunumenume na opawnecma mana — Erysiphe graminis f.sp. avenae u
aucmHa (koponecma) pvacoa — Puccinia coronifera. Yemarnoseno e, ue ¢ Haii-kve 6ecemayuonen nepuoo e
B4000187, ¢ naui-nucko cmvbno u nau-zconama maca na 1000 cemena e B3BMO0103, ¢ nait-consama Ovdcuna na
Memauyama, Maca Ha 2nagHAma Memauya u maca Ha 3vpHo om eraenama memauya e B4000193, a naii-6ucoxo
oobuenu ca: B4BM0010, B3BM0103, 83106163, B4000188, B4000190, B4000191, B4000192, B4000193,
B4000194, B4000196, B4000222, B8BMO0021, B8BMO0022 wu B8E0159. Tesu obpasyu onpedenero
npedcmaesieam uHmepec 3a Celekyusma u mo2am 0a 0v0am GKMOYEHU 6 CEeNeKYUOHHU NPOSPAMU.
Cmanoapmuusi copm [ynas u obpasyume B4000190, B4BMO0010, 83106163, 83106190, B4000189 u
A7BMO0003 noxazaxa mHo2o 8ucoxa ycmonuuugocm npes ysaiama eecemayus KoM 08ama Usnumeanu namozend.

KarouoBu qymu: nieeecm osec, cmpykmypHu elemenmu Ha dobuea, Erysiphe graminis f.sp. avenae, Puccinia
coronifera.

AGROBIOLOGICAL CHARACTERISTICS OF PLEVEST
OAT SAMPLES (Avena sativa L.) FROM THE IPGR SADOVO
COLLECTION

EVGENIA VALCHINOVA, GERGANA DESHEVA, PETAR CHAVDAROV

Institute of Plant Genetic Resources “Konstantin Malkov”, 2 Druzhba St, Sadovo, Bulgaria
e-mail: zenj_val @abv.bg

Abstract: The study was carried out in the experimental field of IPGR-Sadovo during the period 2017-2019.
The aim of investigation was to establish the productive capacity of 25 weed oat accessions and found their
resistance to the powdery mildew- Erysiphe graminis f.sp. avenae and leaf (crown) rust- Puccinia coronifera. It
was determined that with the shortest length of vegetation period was B4000187, with the lowest stem and the
largest mass per 1000 seeds was B3BMO0103, with the largest length of panicle, mass on the main panicle and
mass of grain from the main panicle was B4000193. The relatively highest yields were obtained from the
samples: B4BM0010, B3BMO0103, 83106163, B4000188, B4000190, B4000191, B4000192, B4000193,
B4000194, B4000196, B4000222, BEBM0021, B8BM0022 and B8E0159. All these samples certainly of interest
to plant breeding and could be included in selection program. The standard Dunav variety and samples
B4000190, B4BMO0010, 83106163, 83106190, B4000189 and A7BMO0003 showed very high resistance
throughout the growing season to the two pathogens tested.

Key words: weed oats, structural elements of yield, Erysiphe graminis f.sp. avenae, Puccinia coronifera.



	МЛАДЕЖКИ ФОРУМ 2020.YOUTH FORUM 2020.pdf (p.1-2)
	СЪДЪРЖАНИЕ.CONTENTS.pdf (p.3-6)
	I.1. MAGDALINA KUTRYANSKA, ATANASKA BOSAKOVA-ARDENSKA.pdf (p.7-12)
	I.2. TATYANA BALABANOVA.pdf (p.13-17)
	I.3. TATYANA BALABANOVA.pdf (p.18-22)
	I.4. RAINA HADJIKINOVA.pdf (p.23-27)
	I.5. STANKO STANKOV, HAFIZE FIDAN.pdf (p.28-32)
	I.6. STANKO STANKOV, HAFIZE FIDAN, ANA YANEVA.pdf (p.33-36)
	I.7. MARIO DIMOV, ILIANA MILKOVA-TOMOVA, RAINA HADJIKINOVA, DRAGOMIRA BUHALOVA, MARTIN GAROV, VALENTINA DANCHEVA.pdf (p.37-42)
	I.8. MARTIN GAROV, ILIANA MILKOVA-TOMOVA, DRAGOMIRA BUHALOVA, MARIO DIMOV, IORDANKA ALEXIEVA, VALENTINA DANCHEVA, ZORNICA KAZKOVA.pdf (p.43-50)
	I.9. IVONA – MARIA VITANOVA, JОANA DJORJEVA, GEORGI ANGELOV, MARIA SAVOVA, SNEZHANA IVANOVA.pdf (p.51-61)
	II.1. NATALIA KARADZHOVА, OLGA GEORGIEVА.pdf (p.62-67)

