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INTRODUCTION 
The second half of the twentieth century and the beginning 
of the XXI century are marked by a certain change in the 
spectrum of diseases of the peoples of the planet: mainly 
infectious diseases of the last century are replaced by 
metabolic diseases [1]. Among the latter, obesity has been 
recognized as the main non-infectious pandemic of recent 
decades, affecting 20-25% of the population of European 
countries and up to 35% of the adult population of the 
United States [2] and has a tendency to increase further. 
It is considered the «cradle» of the ten most socially sig-
nificant diseases: hypertension, various forms of coronary 
heart disease, including myocardial infarction; strokes, 
type 2 diabetes, fatty liver disease, calculous cholecystitis, 
pancreatitis, osteoarthritis and various forms of cancer 
[3]. Several of these diseases are often found in patients 
in the form of pathogenetic combinations (comorbidity) 
or against the background of other diseases, including 
digestive, respiratory, renal, etc. (polymorbidity).

Poly- and comorbidity are considered one of the key 
problems of modern medicine, which significantly com-
plicates the strategy of treatment of such patients and 
increases the cost of their medical care [1, 4, 5].

Recent studies have shown that nonspecific pathogenetic 
basis for the development of comorbidity is oxidative stress, 
endothelial dysfunction and associated vascular and meta-
bolic disorders, cytokine imbalance, systemic low-intensity 

inflammation and immune dysfunction [1]. A number of 
scientists believe that the search and additional inclusion 
in the treatment of such patients of various means of 
metabolically diverse and polysystemic effects on these 
nonspecific links of comorbid phenomena can improve 
overall treatment outcomes and reduce the progression of 
comorbid dependencies [6]. In this direction, a significant 
number of studies are currently conducted using various 
drugs, dietary supplements, as well as increased attention is 
paid to the development and application of various options 
for health nutrition. [2, 3, 6].

In addition to traditional approaches to the balance of ba-
sic dietary ingredients, vitamins, amino acid-micro-mac-
roelement composition, in recent years much attention has 
been paid to the use of various spices [6-11]. This has been 
facilitated by numerous modern studies of the mechanisms 
of their positive effect on metabolic processes, functions of 
a number of organs and systems, testing in various diseases 
of internal organs and established very interesting facts that 
expand the horizons of their use. poly- and comorbidity. 
And another interesting fact. The COVID-19 infection 
pandemic and one of its lessons, the so-called postcovid 
syndrome, has been particularly frequent, severe, longer, 
and more difficult to treat in patients with poly- and co-
morbidities [8]. This problem is also subject to in-depth 
study and improvement of complex treatment and the use 
of various spices looks promising. [9, 10].
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THE AIM
The aim of the work is to substantiate the need of wider 
use of species in dietician rehabilitation of patients with 
poly- and comorbidity, postcovid syndrome based on the 
analysis of the latest scientific achievements with the study 
of their pharmacological properties.

 

MATERIALS AND METHODS
An information search was carried out in printed and 
electronic publications, scientific search databases using 
methods of analysis, comparison and generalization of 
information data. More than 100 scientific sources that 
correspond to the research topic are analyzed; 42 sources 
were selected from them, which provide the most complete 
information about the most popular spices in Europe and 
the world.

REVIEW AND DISCUSSION
According to the literature analysis, the following the 
most valuable thing for health and primary or secondary 
prophylaxis of diseases are considered: ginger (Zingiber 
officinalis) [11-13], turmeric (Curcuma longa) [11, 14-16], 
garlic (Allium sativum) [11, 17], onion (Allium cepa) [11], 
parsley (Petroselinum sativum) [11, 18, 19], cinnamon 
(Cinnamonum zeylanicum) [11, 20, 21], basil (Ocinum 
basilicum) [11, 22, 23], rosemary (Rosmarinum officinalis) 
[11, 24], oregano (Origanum vulgare) [11, 25], peppers  
(black, paprika, cayenne – Piper nigrum, annuum, frute-
scens) [11, 26- 29], cloves (Sizgium aromaticum) [11, 30], 
dill (Anethum graveolens) [11], cumin (Carum carvi) [11, 
32, 33], coriander (Coriandrum sativum) [11, 33, 34], anise 
(Anisum vulgare) [11, 35], cardamom (Elatteria cardamo-
num) [11, 36], black sowing (Nigella sativa) ) [11, 37, 38], 
nutmeg (Myristica fragrans) [11, 39, 40].

Without going into the characteristics of the chemical 
composition of these spices, they preferred to highlight the 
features of the pharmacological effects on the disturbed 
metabolic processes or infectious agents, affected organs 
and systems. By analyzing and comparing this information, 
we looked for common or similar effects on the above 
phenomena that occur in patients with manifestations of 
poly- and comorbidity, as well as certain differences in these 
effects, which gave grounds for grouping spices by domi-
nant mechanisms of their action on such processes. New 
information in the aspect of positive influence of spices on 
such actual diseases as oncological, diabetes mellitus, im-
mune disorders, acute infectious processes as COVID-19 
infection was especially important to us. Such an approach 
would allow the doctor to purposefully and differentiated 
selection of several spices with multifaceted and polysys-
temic actions for long-term or permanent use in dietary 
rehabilitation of patients with various diseases according 
to known pathogenetic disorders, taking into account 
the intensity and direction of pharmacological effects. 
According to the literature, common or similar properties 
of the above spices are: anti-inflammatory, antibacterial, 

antiviral, antifungal, antioxidant, antispasmodic, analgesic, 
hypocholesterolemic, hypotensive, immunomodulatory [6, 
11, 26-30]. Some of them have antitumor, hypoglycemic, 
anticoagulant, antidepressant, diuretic, nootropic qualities 
[11, 16, 19, 22, 31, 36, 38].

In recent years, scientific papers have appeared in which 
groups of spices are outlined according to the dominant 
properties of their positive effect on certain metabolic dis-
orders or diseases, etc. [6]. In our opinion, this approach 
is practically focused on optimizing the use of spices by 
doctors in the dietary rehabilitation of patients with vari-
ous diseases. Based on the information from the analyzed 
scientific sources, we have made some additions and ex-
panded the range of applications of spices in different areas 
of their positive impact (table I).

The table below lists the groups of spices that affect 
various pathological phenomena and human diseases and 
their ranking by potency.

As can be seen from the summary table on the mecha-
nisms of dominant action on various metabolic, hemor-
heological disorders, inflammatory processes, infectious 
factors, affected organs and systems, as well as certain 
age-related manifestations of the CNS, etc., most of them 
have diverse metabolic and multiorgan effects. moderately 
important for patients with manifestations of poly- and 
comorbidity.

For example, consider spices that have a beneficial effect 
on the manifestations and course of diseases of the cardio-
vascular system of hypertensive, atherosclerotic origin or 
as a consequence of other metabolic diseases. According to 
the cited sources of literature in these cases are appropriate: 
parsley, garlic, coriander, cinnamon, onion, cloves, basil, 
oregano. They act as systemic regulators of metabolism, 
have a positive effect on lipid metabolism, kidney function, 
moderately lower blood pressure (cinnamon, cardamom, 
parsley, garlic - [11, 18-20, 36]), п improve microcirculation 
in tissues and organs. Clove, turmeric, cinnamon, ginger, 
chili pepper have antiplatelet properties from them. [12, 
14, 15, 20, 28, 30].

Spices that promote recovery from acute and chronic 
respiratory diseases. Such properties are shown by ginger, 
parsley, garlic, oregano, onion, basil, chili pepper, cinna-
mon, fennel, cumin, coriander [see table]. They can be 
added to food, make tea (oregano, dill, cumin, coriander), 
decoctions of the roots (parsley), rubbed into the skin of the 
chest (water-alcohol solutions or patches of peppers), drink 
with red wine (cinnamon, peppers), inhale from crushed 
or finely chopped cloves of garlic, onion, essential oils of 
oregano, basil [11, 22, 23, 25]. The most effective is the 
combined use of these spices by different routes of delivery 
into the body (enterally, by inhalation, application) [11].

Spices that improve the course and prevent complications 
in diabetes.

Useful are cardamom, coriander, oregano, cinnamon, 
basil, cloves, onions, garlic, turmeric, parsley. In particular, 
cinnamon, cardamom, blackberry and basil have hypogly-
cemic properties. Oregano, coriander and garlic prevent 
formation of diabetic lesions of the liver and biliary tract; 
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parsley, rosemary, turmeric, coriander - diabetic lesions of 
the genitourinary system; cardamom, garlic, cloves, orega-
no and coriander also prevent the occurrence and pro-
gression of dyslipidemia and atherosclerosis (see table I).

Spices that have a beneficial effect on diseases of the 
digestive system.

These include: ginger, turmeric, cinnamon, garlic, onion, 
dill, oregano, parsley, cumin, basil, rosemary, peppers. All 
of them primarily act by increasing the secretion of the 
stomach, pancreas, intestines, bile, improving digestion at 
all levels, regulating motility (see table I).At the same time, 
almost all of them have anti-inflammatory, antibacterial, 
antiviral, antifungal, analgesic, antispasmodic effects [see 
table]. Some of them have a good wind-blowing effect 
(fennel, cumin, basil, oregano). In general, they suppress 
the pathogenic microflora, helping to eliminate dysbiosis.

Resorption of the factors of these spices from the in-
testine further contributes to the normalization of lipid 
disorders in the blood, other metabolic processes, kid-
ney function (parsley, rosemary, oregano, basil), act as 
antioxidants (garlic, ginger, basil, oregano), and some of 
them antitumor effect (garlic, onion, pepper, parsley, basil, 
nutmeg, blackberry) (see table I).

However, it should be remembered that spices in the 
period of exacerbation of diseases of the digestive system 
are contraindicated, and such as ginger, turmeric and pep-
per - even in remission of chronic calculous cholecystitis 
and gallstone disease [12, 13, 28].

One of the problems of internal medicine is the growing 
phenomenon of multidrug resistance of bacteria to antibi-
otics. Scientific studies have now proven the antibacterial 
effect on such pathogens of active factors of black sowing 
[37], garlic [11], cinnamon [21].

Difficult to understand treatment is secondary immuno-
deficiency (FD), which is usually the result of many causes, 
including various sources of chronic infection, long and 
debilitating lesions of the digestive system, malnutrition, 
environmental negatives and more. In the complex treat-
ment of such patients it is advisable to use ginger, garlic, 
turmeric, onions, parsley, peppers, basil, cloves (see table 
I).It is advisable long-term (2-3 months) use of 2-3 spices 
in food (ginger, garlic, onion, turmeric, peppers, parsley), 
or with teas (ginger, cloves, basil), fruit drinks, smoothies, 
basil, cloves, parsley ). These spices activate the activity 
of the main system of biological support - digestive, and 
suppress any foci of infection, have antioxidant, stimulat-

Тable I.  Grouping of spices by the dominant mechanisms and ranking by the intensity of action on the body of a sich person
The name of the group of spices with  

a characteristic effect
Specific names  

of spices

Spices with anti-inflammatory action Ginger, garlic, peppers, onions, turmeric, basil, parsley, oregano

Spices with antibacterial activity Garlic, onion, ginger, oregano, cloves, coriander, parsley, turmeric, 
oregano, cinnamon, blackberries, basil, nutmeg

Spices with antiviral activity Ginger, garlic, cinnamon, onion, basil, pepper, turmeric, cloves

Spices with analgesic effect Ginger, cloves, peppers, oregano, basil

Spices with antioxidant activity Garlic, onion, ginger, basil, cloves, nutmeg, cinnamon

Spices with hypocholestyrinemic properties Garlic, coriander, cinnamon, oregano, cardamom, onion, nutmeg

Spices with antihypertensive action Garlic, parsley, cinnamon, onion, cardamom

Spices with antitumor properties Garlic, onion, basil, parsley, cinnamon, black sowing, nutmeg

Spices with hypoglycemic properties Cinnamon, basil, cardamom, oregano, parsley, ginger, garlic, blackberry

Spices with immunomodulatory activity Garlic, peppers, parsley, basil, cloves

Spices with antidepressant action Cardamom, chili pepper, oregano, cloves, basil, nutmeg

Spices with anticoagulant activity Cinnamon, cloves, turmeric, chili peppers, nutmeg

Spices with diuretic action Parsley, rosemary, cardamom, oregano, basil

Spices-regulators of the digestive system Dill, cumin, parsley, oregano, blackberry, cloves, basil, onion, cinnamon, ginger

Spices that improve microcirculation and reparative processes All kinds of peppers, basil, garlic, ginger, oregano, onions

Spices that promote the recovery of the 
bronchopulmonary system

Ginger, parsley, oregano, basil, turmeric, peppers, onions, cinnamon, 
blackberries

Spices with antisclerotic orientation Garlic, onion, oregano, cardamom, turmeric, cinnamon, cloves, basil

Spices that improve memory, concentration Rosemary, coriander, blackberry, peppers, cloves, cinnamon, garlic, nutmeg

Spices with wind-blowing effect Dill, cumin, coriander, oregano, basil, cloves

Spices, which have anthelmintic, anti-giardiasis properties Garlic, peppers, onions, basil

Spices that help reduce body weight Fennel, nutmeg, cardamom, black sowing

Spices that eliminate bad breath Parsley (greens), cloves, cardamom, rosemary, cinnamon, ginger, 
nutmeg, anise
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ing, adaptogenic effects, indirectly helping to restore the 
functional state of the immune system.

One of the greatest trials of humanity and medicine 
in the world in the last two years was the pandemic of 
COVID-19 infection, and its consequences in the form 
of the so-called postcovid syndrome (PCS) or long-covid 
syndrome [8]. In the majority of patients who have under-
gone inpatient variants of the acute period of COVID-19 
infection, they are activated and become worse, more 
difficult to treat diseases that occurred in the evidence 
period. Such patients in the inpatient phase of treatment 
have undergone a forced aggressive drug load, often with 
various side effects, therefore, in the presence of a PCS 
clinic, they are reluctant to accept treatment recommen-
dations with modern chemotherapeutic agents and are 
more inclined to use various physical, dietary or folk 
remedies. In this context, in the rehabilitation complex of 
non-drug treatment, it is advisable to consider the use of 
spices with well-studied by modern science mechanisms 
of action in various diseases.

An important argument for this consideration is the fact 
that the pandemic of COVID-19 infection in the countries 
of the Asia-Pacific region, where folk medicine is strong 
and traditionally used in the diet of spices, was much 
smaller than in Europe and the United States. Scientists 
from these countries have published a number of important 
articles in the world medical and biological press, which 
state that along with herbal medicines, spices such as gin-
ger, cinnamon, and garlic were used. [9]. 

Scientists of these publications consider the use of herbal 
medicines and spices as an important key in the manage-
ment and rehabilitation of patients with modern infectious 
diseases. [9, 10, 41].

Based on their own experience in the use of health nu-
trition in various diseases, summarized monographically 
[2] and the latest scientific information on the healing 
properties of spices in various diseases, the authors of 
this report participated in the dietary rehabilitation of 
patients with PCS with an emphasis on the use of spices 
[42]. Our first experience showed a fairly good result in 
mild manifestations of PCS in a relatively short period 
(up to two months) and in moderate manifestations of 
PCS in patients with inpatient variants of COVID-19 
infection, including oxygen-dependent cases, on the 
background of poly- and comorbidity. Usually the reha-
bilitation period of such patients was longer (up to six 
months) and the intensity of the use of spices, especially 
ginger, turmeric, cinnamon, onions, garlic, cloves. We 
note the importance in the successful implementation 
of the rehabilitation process with the use of health food 
and spices, providing appropriate informational and 
educational support to patients and their families (home 
care team) and modern telecommunications monitoring 
to assess the effectiveness of rehabilitation or correction. 
Our results allow us to consider this area of   rehabilitation 
of patients with different severity of PCS, as effective, 
cost-effective, promising and psychologically receptive 
to patients.

CONCLUSIONS
The state of population health of the Earth’s population at 
the present stage is characterized by a progressive increase 
in age of poly- and comorbidity due to various external 
causes and improper lifestyle and nutrition. The progres-
sive growth of oncological and endocrine pathology is also 
alarming. The pathophysiological basis of these phenom-
ena is specific systemic disorders in the form of oxidative 
stress, endothelial dysfunction and the resulting vascular 
and metabolic abnormalities, systemic inflammation and 
immune dysfunction.

The pandemic of COVID-19 infection has become a 
catalyst for these phenomena and processes in the acute 
and postcovid period, which worsens the course and results 
of rehabilitation measures at all stages. Viral intoxication 
and forced intensive medication load in the acute period 
of the disease causes a certain intolerance to patients with 
postcovid syndrome rehabilitation with modern synthetic 
drugs and a greater tendency to use non-drug measures, 
especially health nutrition, which in such cases should be 
enhanced by various applications.

Numerous fundamental fundamental studies of the 
pharmacological properties of spices and testing their use 
in various diseases, including cancer, endocrine and even 
acute infectious diseases such as COVID-19 infection, have 
been conducted in various countries around the world.. 

According to the latest research, spices at the level of the 
gastrointestinal tract act as activators of impaired functions 
of various parts of the digestive system; after resorption 
from it, spice factors act as correctors of disturbed meta-
bolic and regulatory processes, and in relation to various 
infectious agents - as inhibitors of their activity, which is 
especially important in the conditions of their growing 
polyresistance to antibiotics. All this together provides a 
qualitatively better level of functioning of the organism as 
a whole, even with polysystemic (poly- and comorbidity) 
lesions. This can be considered as one of the most natural 
ways to activate systemic sanogenetic mechanisms.

Thus, at the present stage of human existence, patients 
with poly- and comorbidities, especially in age, use spices 
in a wide range and consciously enter the diet as an effective 
way to prevent exacerbations and their progression, pro-
long quality and longer life. In this they should be helped 
by doctors, who themselves should acquire the necessary 
knowledge and experience in this area.

According to the world’s leading scientist in the field 
of food biochemistry Colin T. Campbell in his advanced 
country - the United States for the entire period of training 
doctors in medical schools to master dietetics are given 
only 20-22 hours, which is clearly not enough at present. 
there is no mention at all. The new realities of human 
health / ill health put forward in this aspect much deeper 
requirements of the peculiarities of prevention. Is the sit-
uation with the training of doctors in European countries 
much better - the question is debatable, it most likely needs 
to be improved…

However, the information obtained by scientists allows 
to deepen the views of health professionals and ordinary 
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people and change the paradigm of using spices not only as 
enhancers of taste, quality and appearance of food, but as 
multifaceted optimizers of organs and systems, correctors 
of systemic metabolic and regulatory disorders in various 
diseases – prophylactic direction.

They provide a basis for wider use in clinical practice, in 
the rehabilitation of this category of patients.

REFERENCES
 1.  Fadieienko H.D., Nesen A.O. Komorbidnist ta intehratyvna rol terapii 

vnutrishnikh khvorob. - Ukrainskyi terapevtychnyi zhurnal. 2015; 2:7-15. 
(in Ukrainian).

 2.   Voloshyn O.I., Boichuk T.M., Voloshyna L.O. Ozdorovche kharchuvannia: 
stan i perspektyvy ХХІ stolittia . Chernivtsi. 2014, 526р. (in Ukrainian).

 3.   Campbell C.T., Campbell T.M. The China study. Revised and Expanded 
Edition. - Dallas: Ben Bella Books. 2016, 462 p. 

 4.  Marengoni  A., Angleman  S., Fratiglioni  A. Prevalence of disability 
according to multimorbidity and disease clustering: a population-
based study. J.  Comorbidity. 2011;1(1):11-18. doi: 10.15256/
joc.2011.1.3.

 5.   Wallace  E., Salisbury  C., Guthrie  B. et al. Managing patients with 
multimorbidity in primary care. BMJ. 2015; 350:27-30. doi: 10.1136/
bmj.h176.

 6.   Bakhru  H.K. Healing Through Natural Foods. JAICO, Mumbai. 2016, 
225p. 

 7.   Kovalenko V.M. Komorbidnist i shliakhy ratsionalnoi terapii v 
revmatolohii. Ukrainskyi revmatolohichnyi zhurnal. 2014, 303р. (in 
Ukrainian).

 8.   Aiyegbusi О.L., Hughes S.E., Turner G. et al. Symptoms, complications 
and management of long COVID: a review Journal of the Royal Society 
of Medicine. 2021; 114(9): 428–442. doi:10.1177/01410768211032850.

 9.   Shahrajabian M.H., Wenli Sun, Hong Shen et al. Chinese herbal medicine 
for SARS and SARS-CoV-2 treatment and prevention, encouraging using 
herbal medicine for COVID-19 outbreak. Acta Agriculturae Scandinavica, 
Section B - Soil & Plant Science. 2020; 70(5):437-443. doi:10.1080/090
64710.2020.1763448.

 10.   Yang Y., Md  S.I., Wang  J. et al. Traditional Chinese Medicine in the 
Treatment of Patients Infected with 2019-New Coronavirus (SARS-
CoV-2): A Review and Perspective. Int.J.Bid.Sci. 2020; 16(10):1708-1717. 
doi:10.7150/ijbs.45538.

 11.  Bäumler  S. Heilpflanzen-Praxis heute: Porträts, Rezepturen, 
AnwendungUrban &; Fischer, München. 2007, 989р.

 12.  Gupta S.K., Sharma A. Medicinal properties of Zingiber officinale Roscoe 
- A Review. IOSR Journal of Pharmacy and Biological Sciences. 2014; 
9(5):124-129. 

 13.  Voloshyn O.I., Vlasyk L.І. , Voloshyna L.O. et al. Ginger as a spice with 
diverse therapeutic and prophylactic properties: prospects of application 
in modern conditions (review of publications). J.One Health and 
Nutrition Problems of Ukraine. 2020; 2(53):96-102. doi:10.33273/2663-
9726-2020-53-2-96-101.

 14.  Kocaadam B., Şanlier N. Curcumin, an active component of turmeric 
(Curcuma longa), and its effects on health.  Crit. Rev. Food Sci. 
Nutr. 2017;57:2889–2895.

 15.  Kunnumakkara A.B., Bordoloi D., Harsha C. et al. Curcumin mediates 
anticancer effects by modulating multiple cell signaling pathways. Clin. 
Sci. 2017;131:1781–1799. doi: 10.1042/CS20160935.

 16.  Hewlings S.J. , Kalman D.S. Curcumin: A Review of Its’ Effects on Human 
Health. Foods. 2017; 6(10): 92. doi: 10.3390/foods6100092.

 17.  Tyagi  S., Chirag  G., Poonam  D. et.al. Importance of Garlic (Allium 
Sativum): an exhaustive review. Journal of Drug Discovery and 
Therapeutics. 2013; 1(4):23-27.

 18.  Farzaei M.H., Abbasabadic Z., Ardekanide M.R. et.al. Parsley: a review 
of ethnopharmacology, phytochemistry and biological activities. J. 
of Traditional Chinese Medicine. 2013; 33(6):815-826. doi:10.1016/
S0254-6272(14)60018-2.

 19.  Voloshyn A.I., Voloshyna L.A., Kondrevych M.I. et al. Sowing parsley: 
past, present, prospects of use (literature review). Phytotherapy. 
Chasopys. 2020; 1:1-4. doi:10.33617/2522-9680-2020-1-4. 

 20.  Ranasinghe P., Pigera S., Premakumara S. et.al. Medicinal properties 
of «true» cinnamon (Cinnamomum zeylanicum): a systematic review. 
BMC Complementary and Alternative Medicine. 2013; 13:275. 
doi:10.1186/1472-6882-13-275.

 21.  Guerra F.Q.S., Mendes J.M., de Sousa J.P. et.al. Increasing antibiotic activity 
against a multidrug-resistant Acinetobacter spp by essential oils of Citrus 
limon and Cinnamomum zeylanicum. Natural Product Research. 2012; 
26(23):2235-2238. doi:10.1080/14786419.2011.647019.

 22.  Shahrajabian  M.H., Sun W., Cheng  Q. Chemical components and 
pharmacological benefits of Basil (Ocimum basilicum): a review. 
International Journal of Food Properties. 2020; 23(1):1961-1970. doi:
10.1080/10942912.2020.1828456.

 23.  Złotek  U., Szychowski  K.A., Świeca  M. Potential  in vitro  antioxidant, 
anti-inflammatory, antidiabetic, and anticancer effect of arachidonic 
acid-elicited basil leaves. Journal of Functional Foods. 2017; 36:290-299. 
doi:10.1016/j.jff.2017.07.024.

 24.  Hamidpour R., Hamidpour S., Elias G. Rosmarinus officinalis (Rosemary): 
A Novel Therapeutic Agent for Antioxidant, Antimicrobial, Anticancer, 
Antidiabetic, Antidepressant, Neuroprotective, Anti-Inflammatory, 
and Anti-Obesity Treatment. Biomed J Sci &; Tech Res. 2017; 1(4). 
doi:10.26717/BJSTR.2017.01.000371.

 25.  Singletary K.W. Oregano: Overview of the Literature on Health 
Benefits. Nutrition Today. 2010; 45(3):129-138. doi:10.1097/
NT.0b013e3181dec789.

 26.  Ashokkumar  K., Murugan  M., Dhanya  M. Phytochemistry and 
therapeutic potential of black pepper (Piper nigrum) essential oil and 
piperine: a review. Clinical Phytoscience. 2021; 7:52-63. doi:10.1186/
s40816-021-00292-2.

 27.  Perucka  I., Materska  M. Antioxidant vitamin contents of capsicum 
annuum fruit extracts as affected by processing and varietal factors. 
Acta Sci. Pol., Technol. Aliment. 2007; 6(4):67-74.

 28.  Saleh  B.K., Omer  A., Teweldemedhin  B. Medicinal uses and health 
benefits of chili pepper (Capsicum spp.): a review. MOJ Food Processing & 
Technology. 2018; 6(4):325-328. doi:10.15406/mojfpt.2018.06.00183.

 29.  Srivastava A.K., Singh V.K. Biological action of Piper nigrum - the king 
of spices. European Journal of Biological Research. 2017; 7(3):223-233. 
doi:10.5281/zenodo.839039.

 30.  Gaber El-Saber B., Alkazmi L.M., Wasef L.G. et.al. Syzygium aromaticum 
L. (Myrtaceae): Traditional Uses, Bioactive Chemical Constituents, 
Pharmacological and Toxicological Activities. Biomolecules. 2020;10(2): 
202. doi:10.3390/biom10020202.

 31.  Issac  A., Gopakumar  G., Kuttan  R. et.al. Safety and anti-ulcerogenic 
activity of a novel polyphenol-rich extract of clove buds (Syzygium 
aromaticum L). Food Funct. 2015; 3:842-852. doi:10.1039/c4fo00711e.

 32.  Joshi R.K. , Soulimani R. Ethno-medicinal and phytochemical potential 
of Carum carvi Linn. and Cuminum cyminum: A review. International 
Journal of Pharmacognosy and Life Science. 2020; 1(1):33-37. 
doi:10.33545/27072827.2020.v1.i1a.7.



Larysa Voloshyna et al. 

2298

 33.  Hajlaoui H., Arraouadi S., Noumi E. et al. Antimicrobial, Antioxidant, 
Anti-Acetylcholinesterase, Antidiabetic, and Pharmacokinetic Properties 
of Carum carvi L. and Coriandrum sativum L. Essential Oils Alone 
and in Combination. Molecules. 2021; 26(12): 3625. doi:10.3390/
molecules26123625.

 34.  Chahal K.K, Singh R., Kumar A. et al. Chemical composition and biological 
activity of Coriandrum sativum L.: A review. Indian Journal of Natural 
Products and Resources. 2017; 8(3):193-203.

 35.  Sun W., Shahrajabian  M.H., Cheng  Q. Anise (Pimpinella anisum L.), 
a dominant spice and traditional medicinal herb for both food and 
medicinal purposes. Cogent Biology. 2019; 5:(1): 1673688. doi:10.10
80/23312025.2019.1673688.

 36.  Fatemeh Y., Siassi F., Rahimi A. The effect of cardamom supplementation 
on serum lipids, glycemic indices and blood pressure in overweight and 
obese pre-diabetic women: a randomized controlled trial. Journal of 
Diabetes &; Metabolic Disorders. 2017; 16:40-48. doi:10.1186/s40200-
017-0320-8.

 37.  Bakal  S.N., Bereswill  S., Heimesaat  M.M. Finding Novel Antibiotic 
Substances from Medicinal Plants – Antimicrobial Properties of Nigella 
Sativa Directed against Multidrug-resistant Bacteria. Eur J Microbiol. 
Immunol. 2017; 7(1):92-98. doi:10.1556/1886.2017.00001.

 38.  Belgaumi  U.I., Patil  S., Gandhi  J.M. et al. The many therapeutic 
applications of Nigella sativa - a review of literature. J. Evolution Med. 
Dent. Sci. 2020;9(30):2151-2157. doi:10.14260/jemds/2020/469.

 39.  Kumari  I., Kaurav  H., Chaudhary  G. Myristica fragrans (Jaiphal): A 
Significant Medicinal Herbal Plant. International Journal for Research in 
Applied Sciences and Biotechnology. 2021; 8(2):213-224. doi:10.31033/
ijrasb.8.2.27.

 40.  Prakash E., Gupta D.K. Cytotoxic Activity of Ethanolic Extract of Myristica 
Fragrans (Houtt) Against Seven Human Cancer Cell Lines. Universal 
Journal of Food and Nutrition Science. 2013; 1 (1):1-3. doi:10.13189/
ujfns.2013.010101.

 41.  Luo H., Tang Qiao-ling, Shang Ya-Xi et.al. Can Chinese Medicine Be Used 
for Prevention of Corona Virus Disease 2019 (COVID-19)? A Review of 
Historical Classics, Research Evidence and Current Prevention Programs. 
Chin. J. Integr. Med. 2020; 26(4):243-250. doi:10.1007/s11655-020-
3192-6.

 42.  Voloshуn О., Vlasуk L., Voloshyna L. et al. The sense of health nutrition 
in the rehabilitation treatment of patients with post covid syndrome 
(first experience) Yedyne zdorovia ta problemy kharchuvannia Ukrainy. 
2021;2(55)2021:15-27 (in Ukrainian). 

ORCID and contributionship: 
Larysa Voloshyna: 0000-0003-2006-2914A,B,F

Oleksandr Voloshyn: 0000-0003-2500-4705B,D,E

Bogdana Senyuk: 0000-0002-1359-7630B

Inna Buzdugan: 0000-0003-0425-8845 B

Conflict of interest: 
The Authors declare no conflict of interest. 

CORRESPONDING AUTHOR
Larysa Voloshyna
Bukovinian State Medical University
2 Theater Square,  58002 Chernivtsi, Ukraine
tel: +38 (050) 573-90-97
e-mail: voloshka03@ukr.net

Received: 27.10.2021
Accepted: 25.07.2022

A - Work concept and design, B – Data collection and analysis, C – Responsibility for statistical analysis, 

D – Writing the article, E – Critical review, F – Final approval of the article

Article published on-line and available in open access are published under Creative Com mon  
Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0)


