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Abstract. The paper presents the overview data of the diseases and major classes of microorganisms which cause tomato damage af-
ter harvesting. Generally accepted effective ways of storage of fruit and vegetable products are considered. These are cold storage and stor-
age in the altered gas environment – regulated and modified (RGE and MGE). It is shown that technologies of storage of fruit and vegetable 
products with the use of film-forming substances are widely used abroad, and recently they have also been developed in Ukraine. In recent 
years, prior to the storage, fruits and vegetables have been processed with preparations which have protective properties, and also with anti-
oxidants. Antioxidant compositions on the base of aqueous solutions of santochin, aminophenol, ionol, sorbic and benzoic acids are intro-
duced in the field of fruit and vegetable products storage. There are no studies about the choice of film-forming compositions and antioxi-
dant preparations which take into account the effect of specific microflora of individual fruits and vegetables, as well as the features of their 
chemical composition and physiological structure. Bacteria and fungi are the two main classes of microorganisms which cause tomatoes 
damage after harvesting. All diseases have certain manifestations, by which they are identified, and the characteristics of each disease agent, 
peculiarities of how it spreads and affects fruits are also very specific. Literature analysis has shown that the composition of extracts of gin-
ger, orange peel and garlic bulbs can be an effective universal protection preparation during storage, which covers the whole spectrum of 
typical tomato diseases. Since the high water-solubility and safety are important characteristics of substances that have direct contact with 
food products, it is recommended to use aqueous and hydroglyceric alcoholic extracts of plant raw materials when developing the technolo-
gy of preparation. Further microbiological and toxicological studies of the test samples are needed for determining of working concentra-
tions of extracts and selection of an effective composition. 
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Анотація. У роботі наведено данні оглядового характеру щодо хвороб та основних класів мікроорганізмів, які ви-
кликають псування томатів після збирання. Розглянуто загальновизнані ефективні способи зберігання фруктовоовочевої 
продукції: холодильне і в умовах зміненого газового середовища – регульованого та модифікованого (РГС і МГС). Пока-
зано, що технології зберігання фруктоовочевої продукції із застосуванням плівкоутворювальних речовин досить активно 
використовуються за кордоном, а останнім часом одержали розвиток і в Україні. В останні роки все більше застосовують 
обробку фруктів та овочів перед зберіганням препаратами, які мають захисні властивості, у тому числі і антиоксидантами. 
Антиоксидантні композиції на основі водних розчинів сантохіну, амінофенолу, іонолу, сорбінової та бензойної кислот 
впроваджені у галузі зберігання фруктоовочевої продукції. Відсутні дослідження з вибору плівкоутворюючих композицій 
та антиоксидантних препаратів, які б враховували б дію специфічної мікрофлори окремих фруктів та овочів, а також особ-
ливості їх хімічного складу та фізіологічної будови. Два основних класи мікроорганізмів, які викликають псування томатів 
після збирання – це бактерії та грибки. Усі захворювання мають певні ознаки проявів, за якими їх ідентифікують, при цьо-
му характеристика кожного збудника хвороб, особливості його поширення і ураження плодів також дуже специфічні. 
Аналіз літератури показав, що композиція з екстрактів імбиру, шкірки апельсину й цибулин часнику може стати ефектив-
ним універсальним засобом для захисту під час збереження, що покриває увесь спектр розповсюджених хвороб плодів то-
мату. Оскільки важливою характеристикою безпеки речовин, що контактують безпосередньо з продуктами харчування є 
висока водорозчинність й безпечність, для застосування в розробці технологій засобу рекомендовані водні та водно-
спирто-гліцеринові екстракти рослинної сировини. Для встановлення робочих концентрацій екстрактів й вибору ефектив-
ної композиції потрібні подальші мікробіологічні та токсикологічні дослідження тест зразків. 

Ключові слова: томат, бактерії, грибки, зберігання, специфічна мікрофлора, фунгіцидна дія, антибактеріальні вла-

стивості. 
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Introduction. Formulation of the problem 
 

Fruits and vegetables are essential component of a 

healthy diet. Their value is determined by the presence of 

vitamins, minerals and a complex of phytonutrients that 

can neutralize free radicals. 

A comprehensive approach to solving the problem 

of providing consumers with vegetable products with a 

high content of biologically active substances is compre-

hensive analysis of finding new possibilities of produc-

tion and storage of vegetables.  

Preserving the high quality of fruits and vegetables 

is prerequisite for access to the European market for 

Ukraine as a country which is one of the world’s leading 

producers of agricultural products and is focused on their 

export. 

One of the generally accepted effective ways of 

preserving fruit and vegetable products is refrigeration 

and storing them in the conditions of an altered external 

gas environment – regulated and modified (RGE and 

MGE). Currently, producers, processing enterprises and 

trade organizations have low-power or no appropriate 

material and technical base for cold storage of products. 

RGE and MGE, besides being costly, are technologically 

complicated, because they require the completion and 

strict observance of the temperature and humidity and 

gas conditions, as well as they are non-ecological. 

In recent decades, the evolution of technologies has 

gone from large-scale storage of fruits and vegetables (in 

conditions of artificial cooling, regulated gas environ-

ment) to a small-party (in a modified gas environment, 

biological vacuum). The modern direction of improving 

storage methods is the processing of fruits and vegetables 

by film-forming compositions. Technologies for storage 

of fruit and vegetable products with the use of film-

forming substances are used extensively abroad, and re-

cently they have been developed in Ukraine [1,2]. They 

are aimed primarily at maintaining the quality of the 

fruits of long-term storage for delivery in the off-season 

period. But polyvinyl alcohol, protexan, Na-CMC, poly-

vinylpyrgomedon, polyacrylamide, polyethylene oxides, 

spans, tweens are the most often used in their composi-

tions. First of all, they are all dangerous. Secondly, none 

of them fully meets the requirements, especially in terms 

of versatility and applicability under different tempera-

ture and humidity conditions of storage. 

Also, in recent years, processing of fruits and vege-

tables before storage by preparations with protective 

properties including antioxidants has been used more and 

more [3-7]. Antioxidant compositions on the base of 

aqueous solutions of santochin, aminophenol, ionol, 

sorbic and benzoic acids are introduced in the field of 

fruit and vegetable products storage. Their use allows not 

only maintaining high product qualities, but also obtain-

ing a high economic effect. However, under the existing 

conditions, when the ecology is degraded and the human 

body is exposed to a variety of negative environmental 

factors, there is a necessity to find new sources of natural 

origin which would increase the output of standard prod-

ucts and maximize the taste, therapeutic and nutritional 

quality of fruits and vegetables. It should also be noted 

that there are no studies on the choice of film-forming 

compositions and antioxidant preparations which take in-

to account the specific microflora of individual fruits and 

vegetables, as well as their chemical composition and 

physiological structure. Consequently, the development 

of new preparations for fruits and vegetables storage, 

which would be ecologically safe and highly effective, is 

particularly topical and requires theoretical substantiation 

and experimental implementation. 

The purpose of the scientific work is analysis of 

literary sources about the specific microflora of tomato 

fruits and the effect of different medicinal and technical 

raw materials on it. 

Tasks of the research: 

1) to analyse the most common diseases of tomato 

fruits during storage; 

2) to characterize the diseases’ causative agents, to 

consider the peculiarities of their reproduction and distri-

bution on vegetables; 

3) to consider the basic modern methods of fruit 

and vegetable crops protection from pathogenic microor-

ganisms; 

4) to analyse the bactericidal properties of medici-

nal and technical raw material. 
 

Diseases of tomato fruits and microorg 

anisms which cause their damage problem 
 

Production of vegetables in sheltered ground pro-

vides people with vegetables throughout the year. The 

most common sheltered ground vegetables are tomatoes. 

Existing storage technologies for tomatoes do not always 

guarantee the environmental safety and proper preserva-

tion of the fruits biological value. 

Unfortunately, just the observance of storage condi-

tions by physical parameters (temperature, humidity, 

etc.) cannot completely prevent the development of mi-

crobiological damage of fruits. With taking into account 

the imperfection of modern methods of transportation of 

vegetables, fruits and berries, mechanical damage of 

fruits’ integrity often occurs, which is also a trigger 

mechanism for the development of phytopathogens. 

The tomato fruits are characterized by active pro-

cesses of wound healing: a scar appears on the surface of 

the tomato fruit after it had been mechanically damaged, 

and serves as a barrier for the tissue splitting zone, so 

these fruits are more resistant compared with other cul-

tures. But during the storage it should be taken into ac-

count that after harvesting, vegetables still have a limited 

lifetime: tomatoes no longer receive water or nutrients 

from plants and the factors of antimicrobial and antifun-

gal immunity are not actively synthesized. Besides, the 

temperature of tomato harvest storage is ideal for the de-

velopment of microorganisms (≈30°C) and differs sharp-

ly from the recommended temperature of tomatoes af-

terripening (≈20°C), which makes microorganisms easily 

penetrate into storage and ripening rooms for vegetables, 
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although there are unfavourable conditions for them 

there [8]. 

Bacteria and fungi are the two main classes of mi-

croorganisms which cause tomato damage after harvest-

ing. Some other types of plant pathogens, such as viruses 

and nematodes, can also be responsible for the harvesting 

losses, but after harvesting the damage symptoms be-

come obvious and the fruits are not sent to afterripen be-

cause they are sorted out by the initial control [8,9]. 

Bacteria are unicellular organisms which can quickly 

multiply and spread, especially in a humid environment. 

Even thin coating of water on wet fruit or on different 

surfaces in the storage can provide the movement and 

spread of microorganisms. Bacterial colonies, as a rule, 

are slimy and with no clear structure, and biofilms can 

form on moist surfaces. These films are protective form 

of bacterial colonies, resistant to rinsing and some anti-

microbial agents, and they are very difficult to remove 

from the fruit surface [8,10]. 

Warm and wet storage conditions cause bacterial in-

vasion. Stems and stalks during wet weather can remain 

damp for several days, and they can be traumatized in the 

places where the plant was tied or where the stems were 

bent and cut off. Juice from damaged tissues, which was 

formed during the development of microorganisms, is 

very virulent to the neighbouring fruits and it is a factor 

of damage spreading throughout the storage room. Affec-

tion by bacterial infection can begin internally, if the 

fruits absorb infected juice, under wet scar contact and 

inoculantly from chewing insect pests [11].  

A large group of bacteria which cause damage of 

tomato fruits during storage are combined on the base of 

the fruit disease feature which they can cause – soft 

(moist) rot. Pathogens of this disease liquefy the tissue of 

tomato by destroying intercellular bonds [12]. 

The most common and aggressive bacteria of soft rot are 

the strains Pectobacterium carotovorum (especially Er-

winia carotovora). These strains of soft rot can grow on 

the surface of plants and cause disease of succulent parts 

of the plant, especially during wet weather. Despite the 

fact that these bacteria cannot penetrate directly through 

the waxy skin of tomatoes, minor injuries or small cracks 

in the cuticle allow bacteria to infect the fruit tissue. Be-

sides Pectobacterium, soft rot can cause strains of the 

genus Pseudomonas, Xanthomonas and Bacillus. Ther-

mophilic forms Bacillus can develop in a medium with 

high acidity, which allows them to infect green and un-

ripe tomatoes [13]. 

Strains of soft rot are easily dispersed in aqueous 

medium and quickly spread by drops of water on the sur-

face of plants, as well as through juice from the infected 

fruit. In storage, these bacteria can even move from one 

box to another through moisture in pallets and fibre-

board. High relative humidity of the air (90–95 %) is of-

ten in the premises where tomatoes ripen in packed boxes 

or in the masses of vegetables of various kinds, and pro-

motes the survival of these bacteria, as well as their viru-

lence to traumatized fruits. Free water on the surface of 

the damage also contributes to contamination. Fruit tem-

perature above 30°C is connected with the rapid devel-

opment of bacterial soft rot, and the period between the 

infection and the appearance of visual manifestations of 

soft rot infection can be less than 18 hours [8,13]. 

Another type of bacterial affection of tomato fruits is 

diseases of the sour rot type which are caused by gram-

positive bacteria which can produce lactic acid (Lactoba-

cillus spp. and Leuconostoc spp.). These microorganisms 

are widespread, too, and they are yeast-like according to 

the nature of damage. They live in soil, on the surface of 

vegetables, in shelters and in rotten fruit fluid. These bac-

teria cause somewhat mild damage, like that by soft rot 

bacteria, but the liquid from the place of damage has acid 

pH and smells as though the tissues were marinated. Un-

like diseases of sour rot which are caused by fungi, these 

fruits do not have fungal microorganisms, as fungi and 

lactobacilli show mutual antagonism and compete for nu-

trients [14]. 

Fungi which affect tomatoes have a micellar or yeast 

structure. Many types of fungi can cause fruit decay and, 

like bacteria, spread in warm and humid conditions. Fun-

gi are usually more difficult to get rid of than bacteria, 

because harmful fungi cells are much larger, more re-

sistant to disinfectants and create spores which are rela-

tively resistant to drying and other environmental stress-

es [9]. 

The most common pathogen which causes sour rot in 

tomato is the Geotrichum candidum yeast fungus. Its 

colonies on the affected tomato fruits resemble thick, ge-

latinous mass. The affected spots first become watery, 

but later they are covered with a layer of the pathogen 

and the fruits remain relatively structurally integral if 

secondary infection by bacterial soft rot does not occur. 

The smell from the damaged spots is similar to the smell 

which is produced by lactic acid bacteria [15]. 

Rhizopus stolonifer is another common fungal path-

ogen of tomatoes. This causative agent is growing very 

aggressively. It visually appears as soaked liquid on the 

surface of tomato fruits. The surface of the affection can 

be covered with thin, cotton-like fungal structures. The 

fruit tissues inside the affection are usually held together 

by relatively rough filaments of fungi hyphae. Mycelium 

can infect adjacent fruits through natural openings or me-

chanical wounds, creating diseased fruits, and under fa-

vourable conditions, Rhizopus appears on dry surfaces 

such as pallets and cardboard boxes [13,15]. 

Representatives of the genus Phytophthora cause 

rotting of tomatoes through darkening and colonization 

with white mycelium. The causative agent is distributed 

with water. Initial symptoms appear as small spots on the 

surface of tomato fruits and may be unnoticed during the 

control [16]. 

Black rot may appear on the surface of tomato fruits 

with overcooling, calcium deficiency, frequent precipita-

tion and use of phytotoxic pesticides. Several different 

pathogenic microorganisms can cause the appearance of 

black rot, but the main pathogens are Alternaria arbo-

rescens, Stemphyllium botryosum and Stemphyllium con-

sortiale. This disease does not usually apply to all the 
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fruits in the storage. Green tomato fruits are completely 

stable if they have not been cooled or damaged by certain 

spray mixtures [9].  

In similar conditions, especially if the soil is low in 

calcium, and plants start to get old, grey forms of rot also 

appear. Their pathogen Botrytis cinerea is a very effec-

tive saprophyte. The disease of the fruits is difficult to di-

agnose at the initial stages of storage, but the infection 

continues to evolve during transportation to the trade en-

terprises and can spread inside a single box, which causes 

the fruits affection and makes them useless for sale [10]. 
 

Investigation of bactericidal properties  

of medicinal and technical raw material  
 

Preparations on the base of quaternary ammonium 

compounds (QAC) are used in agriculture for disinfec-

tion storage facilities for tomato fruits storage. These 

agents are very effective especially for combating bacte-

rial infection of tomatoes, but they cannot be recom-

mended for direct contact with food products. Firstly, 

when incorrectly dosed, they cause chemical damage of 

tomatoes. Secondly, they must be thoroughly removed 

from all surfaces of the storage and the fruits, in case of 

contact, because they are extremely toxic for humans. 

Unfortunately, nowadays, the reality is that dishonest 

producers can pay not enough attention to eliminating 

strong disinfectants, or spray them directly into tomatoes 

to provide better storage of crops, thus causing damage to 

the health of consumers. Washing of so processed vege-

tables at home under running chlorinated water does not 

alleviate potential damage – ammonia compounds react 

quickly with chlorine and create chlorine-containing gas-

es which are harmful for health [8]. 

Chlorothalonil, mephenoxam and boscalid are pop-

ular today among the fungicides for processing tomatoes 

during storage. These compounds are not fatal to hu-

mans, but have an adverse toxicological profile, can 

cause food poisoning, allergic reactions, irritate mucous 

membranes and accumulate in the body [17,18]. 

Thus, the development and introduction of a new 

effective non-toxic agent for tomato processing is im-

portant not only for agriculture and food industry, but al-

so for the health sector. We analyse the effect of medici-

nal and plant raw material on specific microflora of the 

fruits to develop a technology of production of antimi-

crobial and fungicidal agents for spraying tomatoes dur-

ing storage. 

Ginger (Zingiber officinale) is a monocotyledonous 

evergreen plant of Zingiberaceae family. The root of this 

plant is used as an officinal and vegetable preparation in 

medicine and pharmacy. The phytochemical composition 

of the Zingiber officinale root includes the components 

of both mono- and sesquiterpenoids and phenolic com-

pounds shogaol and gingerol, which are the most active 

chemical agents with antimicrobial and fungicidal action. 

These compounds have different ways of influencing the 

cells of microorganisms: they destroy and perforate the 

walls of cells and cell membranes, affect their permeabil-

ity and release of toxic and unnecessary substances for 

the cell, impede such membrane functions as electrons 

transporting, nutrients absorption, protein and nucleic ac-

ids synthesis, and change enzyme activity. Thus, extracts 

on the base of ginger have several targets for influencing 

tomato pathogen life [19]. 

Foreign authors’ studies show that ginger extracts 

have powerful antimicrobial properties against strains 

which are tomatoes’ pests. Hiba Ali Hasan and his co-

authors show that microorganisms of the genus Pseudomo-

nas and Сandida, with inhibition zone of colonies growth 

12 and 14 mm, respectively, have sensitivity to ginger ex-

tracts (with different solvent polarity) at concentrations 

50 mg/ml [20]. Experimental studies by Anwar Khalid and 

his co-authors have found out that Zingiber officinale aque-

ous and alcoholic extracts of 30 μL per disk could inhibit 

the growth of various strains of bacteria from 0.2 ml of a 

bacterial suspension in dilution 10-4. The inhibition zone is 

9–16 mm for bacteria of the genus Pseudomonas and 9–

17 mm for bacteria of the genus Bacillus (depending on the 

nature and temperature of the extractant), which reaches a 

similar value for metronidazole that was investigated under 

similar conditions in the same experiment [21]. The general 

fungicidal action of a ginger extract in vitro is investigated 

by Supreetha S. and co-authors, they demonstrate not only 

the presence of pronounced fungicidal activity in ginger ex-

tracts, but also the relative stability of this activity for 48 

hours, which is a very important factor under the choice of 

this officinal and vegetable raw material as an integral 

component of protective preparations for processing vege-

tables [22]. Another very important property of ginger has 

been considered in the study of Miloš Nikolić and co-

authors. They show that ginger extracts are able to destroy 

biofilms and inhibit their formation in bacterial colonies 

[23]. 

Investigations of the use of extracts combinations 

which contain a ginger extract as a component show that 

its antibacterial activity is potentiated by the presence of 

a garlic extract, especially in relation to human gastroin-

testinal tract pathogens: Escherichia coli, Pseudomonas 

aeruginosa, Bacillus subtilis, Staphylococcus aureus, 

Klebsiella pneumoniae, Shigella sonnei, Staphylococcus 

epidermidis, Salmonella typhi and Helicobacter pylori, 

which cause digestive disorders and food poisoning and 

can be rated as tomatoes’ main pathogens [24,25]. It is 

established that the general antimicrobial properties of 

ginger root and garlic bulb aqueous and alcohol extracts 

can be the most active in concentrations of 0.01 to 100 

mg/ml, but the minimum inhibitory concentrations of 

these extracts are in the range 0.05–1.00 mg/ml [24, 26]. 

Aqueous and alcohol extracts of ginger have repeat-

edly proved antibacterial properties in food industry and 

have been repeatedly used as preservatives and additional 

antimicrobial agents at concentrations 1–10% [26-29]. 

Besides, studies have already been carried out on 

the use of ginger extracts in the agricultural sector as 

fungicide in the storage of fruits after harvesting. The 

study of the general antifungal effect of the extract has 

been carried out on banana fruits. An alcohol extract of 

ginger in the mass concentration 0.5% inhibited the 



Хімія харчових продуктів і матеріалів / Chemistry of food products and materials 

 

 

Харчова наука і технологія / Food science and technology 47 Volume 12 Issue 4/ 2018 
 

growth of mycelium of the fungus Colletotrichum musae 

by more than 80 % and practically completely inhibited 

spore formation. High efficiency of reducing the number 

of affected crops and reducing the manifestations of the 

disease by the integral scale was noted [30] after spraying 

banana fruits with this extract and further storage of the 

fruits in adequate conditions together with the source of 

the infection for 5 days. 

Orange peel (Citrus sinensis) is an affordable raw 

material, and in some types of production it is fruit waste. 

But the chemical spectrum of antibacterial and antifungal 

substances which it contains can make its extracts prom-

ising components for the development of protective 

preparations for spraying tomatoes. The phytochemical 

composition of this raw material includes many diverse 

active components: anthraquinones, phenolic com-

pounds, tannins, terpenoids, flavonoids, but the main ac-

tive ingredients are lemonen, β-myrcene , α- and β-

pinene, sabinen, geraniol [31,32]. 

The main factor in choosing this component is the 

ability of orange peel extracts to suppress excessive 

growth of lactobacillus. Thus, Sapna B. Shetty and co-

authors in their study have shown that aqueous and alco-

hol extracts of Citrus sinensis peel in concentration 25 

mg/ml could actively suppress the development of colo-

nies of the Lactobacillus bacteria family with inhibition 

zone of 11–12 mm [31]. The striking fungicidal effect of 

the essence from this raw material has been proved in 

studies by Maria José Velázquez-Nuñez and co-authors 

on fungi of the genus Aspergillus [32]. Besides, the es-

sential oil has been successfully tested as an alternative to 

synthetic fungicides for the treatment of a potato disease 

caused by Phytophthora infestans [33]. 

It is established during the study of general antimi-

crobial properties on human pathogens (Staphylococcus 

auricularis, Staphylococcus aureus, Streptococcus mitis, 

Klebseilla pneumoniae, Streptococcus salivarius, Strep-

tococcus pneumoniae, Escherichia coli), which today 

have high resistance to antibiotics and can adhere on the 

surface of food products, that alcoholic extracts (1:2) of 

orange peel have moderate bactericidal and bacteriostatic 

effect on gram-positive microorganisms, which in the 

process of storage can unite with infectious pathogens of 

the fruit or adhere on the fruit surface independently [34]. 

It should also be noted that the orange peel extract 

shows antinomatous action, which is a very useful co-

effect for the developing agent; since the fruits infected 

by nematodes can still get to the storage. Aqueous ex-

tracts of 1:3 of this raw material were able to suppress the 

development and growth of nematodes by 80% for 48 

hours, to reduce egg laying and to destroy parasites [35]. 

Garlic (Allium sativum) is a plant known for its an-

timicrobial and antifungal properties and used in both 

traditional and folk medicine. Allicin, ioen, allium and 

diallylsulphides are biologically active components of 

garlic bulbs [36]. 

Previous studies indicate that the aqueous and alco-

holic extracts of garlic bulbs suppress the growth of bac-

teria of the genus Xanthomonas with inhibition zone of 

10–20 mm depending on the type of extractant and they 

were suggested as preparations for the treatment of bacte-

rial rot of pomegranate fruits [37]. Garlic bulb extracts 

are very effective against strains of the genus Erwinia 

and the inhibition zone of growth of this pathogen of 

about 20 mm was established during a microbiological 

study [38]. Allium sativum bulbs water extracts have the 

ability to combat plant diseases which are caused by fun-

gi of the Rhizopus genus and to inhibit the spore for-

mation of these microorganisms by more than 90%, 

which is an important property for protecting fruits dur-

ing afterripening in storage facilities [39]. Also, aqueous 

and alcoholic extracts of garlic (individually and in com-

bination with the ginger extract) at concentrations of 20–

40% have shown their impressive effectiveness in inhib-

iting the growth of mycelium and spore formation of 

fungi of the  Alternaria, Stemphyllium, Botrytis Alter-

naria, Stemphyllium and Botrytis genera, in some cases, 

the inhibition of mycelium growth was almost one hun-

dred percent [40,41]. Some data allow suggesting that the 

garlic extract will be effective in combination with citrus 

peel extracts [42]. Besides, as it is mentioned above, gar-

lic bulb extract potentiates the antimicrobial action of 

ginger extracts [24,27]. 

Studies of the use of garlic bulb extracts in the 

agrarian industry for spraying fruits during storage after 

harvesting already exist. Azucena Gándara-Ledezma and 

co-authors consider that the extracts from officinal and 

vegetable raw material of garlic are effective in control-

ling the grey forms of rot during storage of grape which 

are caused by Botrytis cinerea, which is also a common 

tomatoes pathogen [43]. Chanel Karousha Daniel in his 

work recommends the introduction of garlic extracts of 

different concentrations in the agricultural industry as 

protecting preparations for storage of apples which have 

many rot diseases common with those of tomato 

fruit [44]. 

It should be taken into account that the literature 

data point to the higher microbiological activity of alliin 

than terpenic and phenolic compounds, it grounds the 

theoretically possible reduction of the particle size of the 

garlic bulbs extract in the finished preparation. In addi-

tion, the number of biologically active components in ex-

tracts of the orange peel varies considerably, which 

should also be taken into account when developing a 

composition of the protective agent [45]. 
 

Conclusions  
 

The most common diseases of vegetable cultures 

during storage have been investigated. It has been estab-

lished that high water content, sensitivity to mechanical 

damage and weak natural immunity of vegetables pro-

vide their damage by many diseases during storage. It 

has also been researched that the main pathogens are vi-

ruses, bacteria and pathogenic fungi, the latter constitut-

ing the highest proportion of diseases. It has been inves-

tigated that the main diseases of the fruits during storage 

are late blight, alternaria, sclerotium, classosporia, as 

well as various kinds of rot, mould, and others. All dis-
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eases have certain manifestations, by which they are 

identified, and the characteristics of each disease agent, 

peculiarities of its spreading and affection of the fruits 

are also very specific. The analysis of modern methods of 

protection of fruit and vegetable crops from pathogenic 

microorganisms has been carried out. It has been estab-

lished that today in Ukraine, all efforts to destroy and 

prevent the growth of pathogens are directed at the meth-

ods which are used during the cultivation. Chemical, bio-

logical and physical methods are used in the fight against 

damages during storage. It has also been established that 

the greatest part of modern methods is based on the use 

of chemicals which are dangerous and toxic for human 

health and life. 

The bactericidal and fungicidal action of medicinal 

and technical raw material on microorganisms which 

cause tomatoes diseases has been analysed. 

The analysis of professional literature shows that a 

composition of ginger, orange peel and garlic bulbs ex-

tracts can become an effective universal preparation for 

protecting during storage. The use of the above extracts 

allows inhibiting the whole range of common diseases of 

tomato fruits which cause fruit damage after harvesting, 

namely bacteria and fungi. 

Since important characteristics of the safety of sub-

stances which are in direct contact with food products are 

high water solubility and minimal toxicity, aqueous and 

hydroglyceric alcoholic extracts of plant raw material are 

recommended for the use during the development of the 

preparation technology. Further microbiological and tox-

icological studies of the test sample are required for es-

tablishing the working concentrations of extracts and se-

lecting an effective composition. 
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