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Annatotsiya

Ushbu tadqiqotda porey piyozi (Allium porrum L.) nav va duragaylaridan olingan
namunalarning turli tabiiy quritish usullarida quritilganda quruq mahsulot chiqimi va sifat
ko‘rsatkichlariga ta’siri o‘rganildi. Tajribalar uch xil sharoitda olib borildi: ochiq oftobda
quritish, quyosh panelli quritkichda quritish hamda maxsus qora mato yordamida sun’iy soya
sharoitida quritish. Quritish davomiyligi, qurish tezligi va mahsulot rangidagi o‘zgarishlar o‘zaro
tagqoslab baholandi. Olingan natijalar shuni ko‘rsatdiki, quritish usullari orasidagi farqlar
sezilarli darajada katta emas, biroq quyosh panelli quritish usuli nisbatan yuqori samaradorlikni
ta’minladi. Soxta piyozbosh qismida eng yuqori quruq mahsulot chiqimi “Linkolin F1”
duragayida quyosh panelli quritishda 17.0 %, soyada 16.8 % va oftobda 15.7 % ni tashkil etdi.
“Kolambus” navida mos ravishda 16.8 %, 16.5 % va 15.5 % natijalar qayd etildi. “Sizokril” va
“Vesta” navlarida esa natijalar o‘zaro yaqin bo‘ldi. Barg gismida eng yuqori natijalar asosan
soyada quritish sharoitida kuzatildi: “Linkolin F1” duragayida 14.0 %, “Kolambus” navida
13.8 % va “Sizokril” navida 13.7 % quruq mahsulot chiqimi aniqlandi, eng past ko‘rsatkichlar
esa ochiq oftobda gayd etildi. Quritish davomiyligi usullarga qarab farq qildi: soyada 8—11 soat,
quyosh panelli quritkichda 9-12 soat, ochiq oftobda esa 15-18 soat davom etdi. Tadqiqot
natijalariga ko‘ra, quyosh panelli hamda soyada quritish usullari an’anaviy oftobda quritishga
nisbatan samaraliroq ekanligi aniqlandi.

Kalit so’zlar

porey piyozi, tabiiy quritish, oftobda quritish, soyada quritish, namlik miqdori, quruq
mahsulot chiqimi

AHHOTANUA

B nmaHHOM MCClieOBaHMH M3YyY€HO BIIHMSHHE Pa3IMYHBIX CIIOCOOOB €CTECTBEHHOH CYIIKU
Ha BBIXOJI CyXOr0 MPOJAYKTa U Ka4eCTBEHHbIE MOKa3aTeln o0pa3loB, MOIYYSHHBIX U3 COPTOB U
ruOpunoB syka-nopess (Allium porrum L.). DKcriepuMeHTHI MPOBOAMINCH B TPEX YCIOBUSAX:
CYIIIKa Ha OTKPBITOM COJIHIIE, CYIIKa B COJHEYHOM CYIIWJIKE W CyIIKa B MCKYCCTBEHHOW TEHH,
CO3JaHHOM C TIOMOIIBIO CHEHUAIbHOM YEPHOM TKAaHU. DbbIIM CPaBHUTEIBHO OLICHEHBI
MPOJOKUTEILHOCTh CYIIKH, CKOPOCTb BBICYIIMBAHUS U M3MEHEHHs IIBETa MPOAYKTa.
Pe3ymibpTaThl OKa3aaM, YTO Pa3IUYHs MEKIY METOJAMU CYIIKU HE SBISIOTCS 3HAYUTCILHBIMH,
OJIHAKO CYIIIKAa B COJIHEYHOW CYIIUJIKE MPOJEMOHCTPHpOBaia 0ojiee BHICOKYIO 3(h(PEeKTHBHOCTS.
B noxxHOCTEOsIEBOM YacTH HAaWOOJBIIMI BBIXOJ] CyXOro MPOAYKTa OBUI MOJY4eH Yy THOpuaa
«Linkolin F1»: 17,0% npu cymike B conHeuHoi cymuike, 16,8% B Tenu u 15,7% Ha OTKphITOM
comame. Y copra «Kolambus» cooTBercTByromme mokazarenu coctaBwm 16,8%, 16,5% wu
15,5%. ¥V coptoB «Sizokril» u «Vesta» pesynbrarsl ObUIM ONU3KUMH. B nncToBOW uacTu
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HAWIy4IlMe pPe3ylbTaThl B OCHOBHOM HaONIOJanuCh mpu cymke B TeHu: 14,0% y rubpuna
«Linkolin F1», 13,8% y copta «Kolambus» u 13,7% y copta «Sizokril», Torga kax HauMeHbIlHe
3HauYeHUS OBUTH 3a)UKCHPOBAHEI TPU CYIITKE HA OTKPBITOM COJIHIIE. [IpOoM0IKUTEIPHOCTE CYIITKA
BapbUpOBasia B 3aBUCUMOCTH OT MeToja: 8—11 4yacoB B TeHH, 9—12 4acoB B COTHEUHOW CYLIMIIKE
u 15-18 yacoB Ha oTkpbiTOM coiHlE. [lomyuyeHHble pe3ynbTaThl NMOKA3bIBAIOT, YTO CYyIIKa B
COJTHEYHOM CYIIWIKE M B TEHHU sBIsieTCS Oosee 3(pPEeKTUBHON MO CPaBHEHUIO C TPAAULIMOHHON
CYILIKOM HAa OTKPBITOM COJIHIIE.

KiroueBnle cjoBa

JYK-TIOpeH, eCTeCTBEHHAs CYIIKa, COJTHEYHas CYIIKa, CYIIKa B T€HH, BIAKHOCTh, BBIXO/T
CyXOro MPOJIyKTa

Annotation

This study investigates the effect of different natural drying methods on the dry matter
yield and quality indicators of samples obtained from varieties and hybrids of leek (Allium
porrum L.). The experiments were carried out under three conditions: open sun drying, drying in
a solar panel dryer, and drying under artificial shade created using a special black fabric. Drying
duration, drying rate, and changes in product color were comparatively evaluated. The results
showed that the differences between the drying methods were not significantly large; however,
the solar panel drying method demonstrated relatively higher efficiency. In the pseudo-stem part,
the highest dry matter yield was observed in the “Linkolin F1” hybrid: 17.0% in solar drying,
16.8% in shade, and 15.7% in open sun. For the “Kolambus” variety, the corresponding values
were 16.8%, 16.5%, and 15.5%. The “Sizokril” and “Vesta” varieties showed similar results. In
the leaf part, the best results were mainly observed under shade drying conditions: 14.0% in
“Linkolin F1”, 13.8% in “Kolambus”, and 13.7% in “Sizokril”, while the lowest values were
recorded under open sun drying. Drying duration varied depending on the method: 8—11 hours in
shade, 9—12 hours in the solar dryer, and 15—18 hours in open sun. The results indicate that solar
panel and shade drying methods are more efficient compared to traditional open sun drying.

Keywords
leek, natural drying, sun drying, shade drying, moisture content, dry matter yield

Introduction. One of the most optimal methods for long-term storage of vegetable
products in agriculture is to dry them in various ways. During the drying process, excess water in
the product evaporates, resulting in a decrease in the moisture content of the product and a
slowdown in microbiological degradation processes. Therefore, the shelf life of dried products is
much longer than that of fresh products.

Since leeks have a high water content, they have a short shelf life when fresh. Drying this
vegetable increases its shelf life, facilitates transportation, and allows for year-round
consumption. Porey onions contain a number of nutrients that are beneficial to the human body,
including vitamin C, B vitamins, potassium, calcium, and phosphorus.

The main types of natural drying of leeks include drying in the open sun and in the shade.
In the open sun, the raw material is dried directly under the sun. This method is considered one
of the least cost-effective. However, there are some disadvantages to this method, and in adverse
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weather there is a high risk of contamination of the product, dust coating or damage by insects.
Also, when dried in the open sun, the product's color fades, and the vitamins, enzymes, and
nutritional value decrease.

In the natural drying method in the shade, the product is dried without exposure to direct
sunlight. This method preserves the color of the dried product better than when dried in the open
air, and the natural appearance and quality of the product are higher. In some cases, the drying
time can also be reduced.

During the experiments, varieties and hybrids of leek were also dried naturally in a solar
panel dryer. This drying equipment differs from other drying equipment in its energy efficiency
and environmental friendliness. No additional fuel or electricity is required during the drying
process, as the equipment operates on solar energy. The drying time in the drying equipment was
slightly shorter than in the open air. This is because exposure to sunlight creates a greenhouse
effect inside the drying chamber, resulting in faster evaporation of moisture from the raw
material. In addition, in this drying method, the product is dried, protected from external
environmental factors, dust, pests and insects.

The purpose of the study is to select varieties suitable for drying porey onions and
develop drying technology.

Research objectives:
To study the agronomic characteristics of leek and select suitable varieties for drying;

To determine the factors affecting the quality of dried leeks during drying and to analyze
the quality indicators of the dried product;

The following varieties of onions were selected as the objects of the study: Sizokril, Vesta,
Columbus, and Linkolin Fi.

The subject of the study is the determination of the output and drying time of the dried
product, when the varieties and hybrids of porey onions are dried in an oftob, shade and drying
equipment.

The methods of the study were determined by the net weight of dried vegetables, the
shape and size of the particles, the volume of grinding, defects in appearance, the ratio of
components, organoleptic indicators and methods for determining drying according to the
interstate standard Gost 13340.1-77. General technical specifications for dried vegetables were
taken from GOST 32065-2013, and physicochemical, special organoleptic and correlation-
regression analysis and methods of statistical-mathematical planning of experiments were used.

Experimental results: In the experiments, selected varieties and hybrids of leek were dried
using various natural drying methods. The experiments were conducted in three different
variants. In the first option, the samples of leek were dried naturally in the open sun, that is, in
the open sun. In the second option, the samples were dried in a solar-powered drying equipment,
with the top of the equipment covered with a light-transmitting polymer film. In the third option,
a part of the drying equipment was covered with a special black cloth, creating artificial shade,
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and the drying process was carried out. Using these methods, the drying time, the rate of product
build-up, and changes in the color of the dried product were studied in a comparative manner.

During the research, selected varieties and hybrids of leek were initially subjected to a
selection process. During the selection process, samples damaged by pests, mechanically
damaged, and not meeting the required quality level were discarded. Foreign impurities,
including dried leaves, twigs, and other impurities, were also removed from the raw material.

The selected raw materials were weighed and their initial mass was determined. Then the
samples were washed twice under running water. During the washing process, dust, soil, and
other mechanical impurities on the surface of the onion were completely removed. After washing,
the samples were spread on wire mesh screens to remove excess water from the product surface
and dried in natural conditions until the water droplets had completely drained.

In the next step, the samples of leek were subjected to the cutting process. In this process,
the raw material was divided into two parts, namely the false bulb part and the leaf part. The
false onion part was noted separately weighed mass, the Leaf part was also pulled separately in
the same order. The false onion part was cut into rings 3-5 mm thick, and the Leaf part was
ground into a rectangular shape 4-5 mm thick.

The cut samples were placed evenly on special drying racks and placed in the open sun,
drying equipment, and shade according to the appropriate drying options (Table 1).

Determine the yield and drying time of dried leek onions when dried in the sun, in the shade, and in a drying machine (2024-

2026).
Varieties In the sun (30-35°C) Inthe shade (40-70°C) Solar panel dryer (40-70°C)
and
e | hybrids of
leck Dy piodhuet
output. % Dry product Dry product
Raw False |Lea Dryin Raw Fake | Lea | output % Dryin Raw Fake | Lea output,¥a Dryin
materizls | omion | f i 5 gtime, | materials | cnion f gtime, | materials | cnion f £ time,
kg -head, | part, Dried | Dried hours kg -head, | part, hours ke -head, | part, hours
ke ke false | leaf ke ke kg kg i .
onion | part, Dried | Dried
head, | % Dried | Dried falze leaf
b falze leaf onion part,
onion part, head, Y
head, % %
)
T SiZOCl'yE ¥ 1T 23 153 133 533 |3 13 26 [ 187 157 1013 |3 17 23 168 153 T1-20
2 Vesta 3 13 30 | 131 133 1520 |5 17 28 [163 13.6 11-16 3 19 26 |[16.7 137 12-18
3 | Ccolumbu |3 18 27 [155 132 1721 |5 16 25 [ 165 138 1217 |3 16 27 | 168 133 10-16
8
ES Linkolin 3 2 26 [I57 153 1630 |3 13 29 1168 140 13 3 2 25 170 139 913
F1

The top of the raw material placed in the drying equipment was covered with a light-transmitting
polymer film and the drying equipment was started. For drying the raw material in the shade,
part of the drying equipment was covered with a special black cloth, creating artificial shade
conditions. During the drying process, the air temperature, moisture content of the raw material,
and the drying duration were regularly monitored and recorded (Figure 1).
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Figure 1. Placing leek raw materials in a solar panel drying unit.

No significant differences were observed between the results of experiments on natural
drying of leeks, but certain differences were found in the duration of drying and the yield of dry
product. It was observed that the drying time was longer when the raw materials were dried in
the open sun, while the drying time was relatively shorter when dried in a solar panel dryer. The
long drying time in the open sun was caused by the variability of solar radiation, unstable air
temperature, and adverse weather conditions.

The faster drying of the raw materials in the solar panel dryer was due to the fact that the
upper part of the device was covered with a film. While the film protects against adverse weather
conditions, it creates a greenhouse effect under it, creating a high temperature. In addition,
improved air circulation inside the dryer also accelerated the drying process.

When part of the drying equipment was covered with a special black cloth, the drying
time of the raw material was shorter than in the other two methods. This is explained by the fact
that the black cloth absorbs part of the visible and infrared rays coming from the sun, that is, the
process of heat absorption occurs. The absorbed heat leads to an increase in the temperature
inside the drying equipment, and as a result, the moisture in the raw material evaporates faster.
At the same time, the black cloth also helps to preserve the natural color of the raw material.

When samples from leek varieties and hybrids were dried using three different drying
methods, the dry product yield indicators were close to each other. When the false onion head
was dried in the open sun, the highest dry product yield was 15.7% in the hybrid variety
“Linkolin F17, 15.5% in the variety “Columbus”, 15.3% in the variety “Sizokril” and 15.1% in
the variety “Vesta”. When drying the leaf part, the highest dry product yield was 13.5% in the
“Sizokril” variety, 13.4% in the “Linkolin F1” hybrid variety, 13.3% in the “Vesta” variety, and
13.2% in the “Columbus” variety.
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When dried in a solar panel dryer under a black cloth, the highest dry product yield from
the false onion head part was 16.8% in the “Linkolin F1” hybrid variety, 16.7% in the “Sizokril”
variety, 16.5% in the “Columbus” variety, and 16.3% in the “Vesta” variety. When drying the
leaf part in the shade, the dry product yield was 14.0% in the “Linkolin F1” hybrid variety,
13.8% in the “Columbus” variety, 13.7% in the “Sizokril” variety, and 13.6% in the “Vesta”
variety.

When dried in a solar panel dryer, the highest dry product yield from the false onion head
was 17.0% in the hybrid variety “Linkolin F1”, 16.8% in the varieties “Sizokril” and
“Columbus”, and 16.7% in the variety “Vesta”. The highest result when drying the leaf part was
13.9% in the hybrid variety “Linkolin F1”, the average results were 13.7% in the variety “Vesta”,
and 13.5% in the varieties “Sizokril” and “Columbus”.

According to the results of the experiment, it was found that the false onion head of leeks
dries longer than the leaf part. This is because the false onion head consists of densely packed
cell layers, and the cell tissues in it are denser and thicker than the leaf part. Also, due to the high
content of cell sap and dissolved substances in it, moisture evaporates more slowly.

The shortest drying time was observed when drying in the shade. In particular, it was 15
hours for the hybrid variety “Lincoln F1”, 16 hours for the variety “Vesta”, 17 hours for the
variety “Columbus” and 18 hours for the variety “Sizokril”. The average drying time was
recorded when drying in a solar panel dryer, and the longest drying time was observed when
drying in the open sun.

Conclusion. During the experiment, the internal temperature of the drying equipment was
monitored regularly, along with the external temperature, during the drying process. A
thermometer was used for this. The temperature was measured every two hours during the drying
process and the results were recorded in a field notebook. The cutting thickness of the raw
material and the number of turns were also studied as factors affecting the drying duration.
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