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Purpose: Spices and herbs are a unique product in many different branches of industry.
They are used as ingredients that improve the quality of final products, both food, cosmetics,
pharmaceuticals and others. This article was created for review purposes. It presents the existing
great voluntariness in defining spices and herbs. The article points out the differences in the
approach to defining these kind of products and gathers herbs and spices into groups with
similar properties. Articles’ goal was to show significant differences in the approach to products
referred to as spices in various fields and scientific disciplines. Terminology is particularly
important here due to the role of the definition, which is to unambiguously explain the concept.
Design/methodology/approach: Most of the relevant existing definitions of spices and herbs
are collected, their proper use and differences among them were discussed. The presented
definitions have been found in official documents and in scientific papers, where they have
been formulated by modern researchers. The semi-systematic/narrative review approach was
used for examined subject.

Findings: Article presents the existing great voluntariness in defining spices and herbs.
The existence of those definitions of this group of products and its various divisions has
consequences not only for consumers but also for researchers of natural plant products.
Practical implications: The collected literature data allowed to indicate differences in the
existing definitions and divisions of herbs and spices and confirmed the great diversity of this
group of products. Researchers dealing with plant products must be very methodical and at the
same time critical of scientific work in this field. This is particularly important in connection
with the increasingly innovative use of herbs, spices and their ingredients.

Social implications: Attention to nomenclature and knowledge of the possible divisions of
herbs and spices may become crucial for producers and consumers. It can influence on
consumers and producers behavior on the spice and herbs market.

Originality/value: There is no such list in Polish and world literature.
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Introduction

Spices and herbs occupy a unique place among products intended for consumption.
They are most often used in nutrition in small quantities, and they determine the properties of
the entire product. They are mainly used to shape the sensory properties of food in gastronomy,
home cooking and the food industry. However, research, as well as knowledge about their
previous use in various cultures, indicate a much wider range of possibilities of their use,
not only as products shaping the sensory qualities of food.

Currently, this group of food products is gaining in importance due to intensive research on
ingredients and the search for new compounds with bioactive effects that can be used as modern
therapeutic agents, ingredients of functional foods and in cosmetology, which aims to reduce
synthetic ingredients in cosmetics (Luczaj et al., 2012; Serwanska-Leja, Czaczyk, 2016).
Spices may also have additional properties, such as having a positive effect on the human body
and preservatives for food (Martinez-Gracia et al., 2015; Senay, 2020; Sulieman et al., 2023).

In the literature there are many definitions and divisions of spices. The authors use various
terms and expressions that are created for the needs of specific studies. The aim of this paper is
to review the definitions and concepts of herbs and spices and their divisions.

The originality of the presented material lies in comprehensive approach the current state
of knowledge on existing divisions, nomenclature and concepts of spices and in the absence of
such an approach in Polish and foreign articles. The semi-systematic/narrative review approach
was used for examined subject, because various organizations and authors created spices and
herbs definitions during long time. These terms have evolved and this has negative implications
for the researched topic as it introduces confusion in issues related to spices and herbs.

Spices definitions — literature review

According to historical and archaeological sources, spices and herbs have been used in food
and medicine since ancient times (Tapsell et al., 2006; Sachan et al., 2018; Van der Veen,
Morales, 2015). Most scientists define spices as plant-based products, although they may have
a more complex composition and contain other substances in addition to plant-based
ingredients, as in spice mixtures (Smiechowska et al., 2021). Table 1 presents definitions of
herbs and spices proposed by selected authors and organizations.
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Table 1.

Definitions of herbs, spices due to selected authors and organizations

Author

Definition

Codex Alimentarius,
International Food
Standards
FAO/WHO (Codex
Alimentarius)

In the ‘Salts, sauces, salads and protein products’ 12.0 category, it includes substances
added to foods to enhance flavor and taste. The category 12.1. — 12. 10. listed: Salt and
salt substitutes, Herbs, spices, seasonings, and condiments (e.g. seasoning for instant
noodles), Vinegars, Mustards, Soups and broths, Sauces and like products, Salads
(e.g. macaroni salad, potato salad), Yeast and like products, Soybean-based seasonings
and condiments, Protein products other than from soybeans.

Directive 2004/24/EC
of the European
Parliament and of the
Council of 31 March
2004 (Directive
2004/24/EC)

Herbal substances: any, mostly whole, divided or cut plants, parts of plants, algae,
fungi, lichens in unprocessed form, usually dried, sometimes fresh. Some extracts that
have not undergone any particular treatment are also considered herbal substances.
Herbal substances are precisely defined by the part of the plant used and the botanical
name according to the binomial system (genus, species, cultivar and author); Herbal
preparations: preparations obtained by subjecting herbal substances to a treatment such
as extraction, distillation, pressing, fractionation, purification, concentration or
fermentation. These include crushed or powdered herbal substances, tinctures, extracts,
oils, squeezed juices, and processed extracts.

European Spice
Association (ESA)
(European Spice
Association )

Culinary herbs and spices are edible parts of plants which are traditionally added to
foodstuffs for their natural flavouring, aromatic and visual properties. Mixture of herbs
and spices (type blends) contain only herbs and spices, if necessary, is allowed using
the anti-caking agents. Mixtures type seasoning is a mixture of acceptable nutrients
that are included as necessary for the purposes for which they are intended as: taste,
nutritional quality, functionality of food improvement. Typically it contains one or
more herbs and/or spices and other substances that enhance aroma and flavor.
The category includes spices with functional ingredients, e.g. thickening hazards,
emulsifiers, preservatives, dyes, and anti-caking hazards.

1SO (ISO, 1995)

Spices and condiments: Vegetable products or mixtures thereof free from extraneous
matter, used for flavouring, seasoning and imparting aroma in foods. The term applies
equally to the product in the whole form or in the ground form.

Oxford English
Dictionary (OED)

Herbs - Any soft-stemmed, aromatic plant used fresh or dried to flavour and garnish
dishes, and sometimes for medicinal effects. Not clearly distinguished from spices,
except that herbs are usually the leaves or the whole of the plant while spices are only
part of the plant, commonly the seeds, or sometimes the roots or rhizomes.

Encyclopedia
Britannica
(Encyclopedia
Britannica)

Spices are the fragrant or pungent products of such tropical or subtropical species as
cardamom, cinnamon, clove, ginger, and pepper; spice seeds include anise, caraway,
cumin, fennel, poppy, and sesame. Herbs are the fragrant leaves of such plants as
basil, marjoram, mint, rosemary, and thyme. A pot herb is any plant with stalks and
leaves that can be boiled as a vegetable or used in soups and stews (in larger amounts
than herbs used for flavouring).

American Spice
Trade Association
(ASTA) CFR —
Electronic Code of
Federal Regulations
Title 21 (2023)
Spices include the
spices listed in
182.10 and part 184
of this chapter
(ASTA Definition)

The term spice means any aromatic vegetable substance in the whole, broken,

or ground form, except for those substances which have been traditionally regarded
as foods, such as onions, garlic and celery; whose significant function in food is
seasoning rather than nutritional; that is true to name; and from which no portion of
any volatile oil or other flavoring principle has been removed.

Polish Classification
of Goods and
Services - PKWiU
10.84. (PKWiU)

Spices include spices, vinegar, sauces, mustard flour and meal, mustard, processed
spices and spice mixtures, and salt.

Low Dog T. (Low
Dog, 2006)

Spices — dried seeds, fruits, buds, root, or bark of a plant or tree used to flavor food.
Spices and culinary herbs differ mainly in their source; Culinary herbs typically come
from the leaves of plants, while spices come from the bark, stem, fruit, buds, or seeds.
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Cont. Table 1.
Martinez-Gracia et al. | The terms "herbs" and "spices™ have more than one definition in common languages,
(Martinez-Gracia but the most commonly used are those that refer to herbs that are extracted from the
etal., 2015) green parts of the plant, such as the stem and leaves. They differ from other plants used

in food in that they are used in small quantities to import flavor rather than substances
into food. Spices differ from herbs in that they are not produced from the green parts
of the plant, but from other structures such as seeds, flowers, fruits, roots or even the
bark of various plants.

Embuscado, M.E. Most spices are plant-based products. Spices come from parts of the plant other than
(Embuscado, 2015) the leaves, while herbs come from the leaves of the plant. Spices and herbs can be
divided into different groups based on taste, taxonomy, or the part of the plant they

come from.
Balkrishna, A. et al. Spice is a dried aromatic or pungent plant substance such as root, stem, bark, leaves,
(Balkrishna et al., bud, flower, fruit, seeds, etc., used as a flavor modifier in many culinary practices.
2023) A historical wisdom supports their use as an ingredient for flavoring the food and

medicinal uses in various kind of healing systems.
Source: own study based on (Newerli-Guz, 2018).

It follows from the definitions given above that authors have a diverse approach to this basic
question: What the herbs and spices are?

Codex Alimentarius separates substances added to foods to enhance aroma and flavor and
includes salts, spices, soups, sauces, salads and protein products. These are classified as salt
and salt substitutes, herbs, spices, vinegars, mustards, mayonnaise, soups and broths, sauces
and similar products, salads, sandwich spreads, yeast and similar products, soy-based
condiments, and protein products from non-soy sources Codex Alimentarius).

The concept of spices is therefore much broader because it includes not only spices such as
plants and/or their parts used to improve palatability, but all other food products that are used
to shape the palatability of food. Martinez-Gracia et al. (2015) and Embuscado M.E. (2015) list
herbs next to spices and define them as products obtained from green parts of plants, most often
leaves and stems, which can be used fresh or dried. Herbs can be used both for medicinal
purposes and as spices, but their status in each purpose is different. The World Health
Organization -WHO defines herbal medicine as the practice of herbs, herbal materials, herbal
preparations and finished herbal products containing as active ingredients plant parts or other
plant materials or combinations thereof (World Health Organization, 2000). The European
Commission explain the meaning of herbal medicinal products as any medicinal product
containing exclusively as active substance one or more herbal substances, one or more herbal
preparations or a combination thereof (Commission Decision, 2018).

ESA - European Spice Association defines culinary herbs and spices as edible plant parts
traditionally added to foods for their natural aroma, aromatic and/or visual properties.
The ESA Culinary Herbs and Spices List contains the most commonly sold dried herbs and
spices along with their most commonly used botanical names in Europe. The form of these
herbs and spices, i.e. whole, chopped, ground or otherwise, has no significance in this list.
Not all of these ingredients are available in all European countries and some ingredients may
be used by customers for non-culinary purposes (European Spice Association, 2018).
The ESA definition (Table 1) includes culinary herbs and spices, but they differ in the sources
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they come from. Culinary herbs usually come from plant leaves, while spices come from bark,
stems, fruits, flowers or seeds (Low Dog, 2006).

Presented in Table 1 definition of spices indicated under number 10.84 in the Polish
Classification of Products and Services and those covered by the term ESA seasoning.

Divisions of herbs and spices

There are many various divisions of herbs and spices in the literature. The most commonly
used divisions of herbs and spices are presented in this review. There are i.a. a taxonomic
division, a division based on plant organs, a division based on the bioactive components of
herbs and spices and a culinary division, and many others.

1.1. Taxonomic division

The botanical taxonomy of plants places most spices and herbs in the group Angiospermae.
This group plays a crucial role in current terrestrial ecosystems, as it provides food for humans
and feed for animals and has big economic importance in the development of various industries,
not only the food industry. This group is dominated by Mesangiospermae, among which the
two most important lineages eudicots and monocots were formerly distinguished. There is still
a debate among scientists about the phylogenesis of plants. Due to the widespread division of
angiosperms into monocots and eudicots, this division is still used in many publications.
However, classification systems for angiosperms created since the end of the 20th century
no longer include eudicots as taxon. The most important are the division according to Reveal
(Reveal, 2008), the classification of the Angiosperm Phylogeny Group: APG IV (Byng et al.,
2016) and the phylogenetic analysis of Yang et al. (Yang et al., 2020).

1.2. Division of herbs and spices according to their organs

One of the most frequently used divisions of plants, especially in trade and medicine,
is the criterion based on the used parts of the plant. We distinguish leaf, floral, seed, bark,
rhizome and root herbs and spices (Table 2).
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Table 2.
Division of herbs and spices according to the used part of the plant

Part of the plant Herbs /spices samples

flower buds/flower | elderberry (Sambucus nigra L.), saffron (Crocus sativus L.), saffron sorel (Hibiscus
sabdariffa L.), clove (Syzygium aromaticum (L.) Merr. & Perry)

seeds black cumin (Nigella sativa L.), white mustard (Sinapis alba L.), Malabar kardamom
(Elettaria cardamomum L.), fenugreek (Trigonella foenum-graecum L.), Indian sesame
(Sesamum indicum L.)

fruits anise (Pimpinella anisum L.), caraway seed (Carum carvi L.), coriander (Coriandrum
sativum L.), cumin (Cuminum cyminum L.), black pepper (Piper nigrum L. ), wild rose
(Rosa canina L.), vanilla (Vanilla planifolia Andrews)

berries lingonberry (Vaccinium vitis-idaea L.), raspberry (Rubus idaeus L.), chokeberry (Aronia
melanocarpa (Michx.) Elliott), cranberry (Vaccinium macrocarpon Aiton), blueberry
(Vaccinium myrtillus L.)

bulbs onion (A/lium cepa L.), garlic (Allium sativum L.), chives (Allium schoenoprasum L.),
leek (Allium ampeloprasum L.)
leaf basil (Ocimum basilicum L.), mugwort wormwood (Artemisia absynthium L.), savory

(Satureia hortensis L.), dill (Anethum graveolens L.), marjoram (Origanum majorana
L.), thyme (Thymus vulgaris L.), lemon balm (Melissa officinalis L.), peppermint
(Mentha piperita L.), rosemary (Rosmarinus officinalis L.), sage (Salvia officinalis L.),
laurel (Laurus nobilis L.)

rhizome/root horseradish (4drmoracia rusticana G. Gaertn. et al.), wasabi (Eutrema japonicum (Miq.)
Koidz.), ginger (Zingiber officinale Roscoe), licorice (Glycyrrhiza glabra L.), angelica
(Angelica archangelica L.), calamus (Acorus calamus L.), stinkweed (Ferula assa-
foetida L.), turmeric (Curcuma longa L.)

bark Ceylon cinnamon (Cinnamomum verum J. Presl), cassia (Cinnamomum cassia (L.)
J.Presl), Burmana cinnamon (Cinnamomun burmanii Nees ex Blume)

Source: own study based on (Mashabela et al., 2022).

1.3. Division of herbs and spices according to aroma and taste

According to their aroma or taste, spices and herbs can be divided into 4 groups:
spicy spices, mild-taste spices, aromatic spices, and aromatic herbs and vegetables (Table 3).
This division can be called the culinary division, because of their use in the dish preparation
process.

Table 3.
Division of herbs and spices according to aroma and taste
Spice type Herbs/spices samples
spicy spices black pepper (Piper nigrum L.), cayenne, chilli (Capsicum annuum L.), black mustard

(Brassica nigra L.), mustard — product from mustard seeds
mild-taste spices sweet pepper (Capsicum annuum L.), coriander (Coriandrum sativum L.)

aromatic spices clove (Syzygium aromaticum (L.) Merr. & Perry), caraway seed (Carum carvi L.), fennel
(Foeniculum vulgare Mill.), nutmeg (Myristica fragrans Houtt.), Ceylon cinnamon
(Cinnamomum spp.)

aromatic herbs thyme (Thymus vulgaris L.), basil (Ocimum basilicum L.), mint (Mentha spp.), sage

and vegetables (Salvia officinalis L.), bay leaf (Laurus nobilis L.), marjoram (Origanum majorana L.),
Ascalonian garlic (A/lium ascalonicum L.), onion (Allium cepa L.), garlic (Allium sativum
L)

Source: own study.
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In some studies, the culinary division presented in Table 3 includes spices that affect the
color of the dish and lists spices such as: turmeric (Curcuma longa L.), sweet pepper
(Capsicum annum L.), saffron (Crocus sativus L.), kokum fruit (Garcinia indica Choisy)
(Balkrishna et al., 2023; Chittaragi, Menon, 2023).

1.4. Classification of herbs and spices according to their main chemical constituents

Bioactive ingredients (Fig. 1) found in spices and herbs in different quantities determine
their sensory, health-promoting and other important properties.

POLYPHENOLS
ANTHOCY ANINS <L ALAKALOIDS
BIOACTIVE
TERPENES INGREDIENTS OF MINERAL
TERPENOIDS SUBSTANCES

HERBS AND SPICES

VITAMINS ﬂ ESSENTIAL

CAROTENCIDS CILS

CHLOROPHYLL

Figure 1. Bioactive ingredients of herbs and spices.

Source: own study.
Polyphenols

Polyphenols are a group of bioactive compounds found quite abundantly in herbs and
spices. Over 900 mg/100g fresh weight of polyphenols contain oregano (Origanum vulgare L.),
rosemary (Rosmarinus officinalis L.), thyme (Thymus wvulgaris L.) and cinnamon
(Cinnamomum verum J. Presl). Herbs and spices are dominated by phenolic acids and
flavonoids. Some spices also contain other subgroups of polyphenols such as furanocoumarins
in parsley (Petroselinum crispum Mill.), hydroxycoumarins in cinnamon (Cinnamomum
aromaticum Nees), hydroxyphenylpropenones in ginger (Zingiber officinale Rosc.),
curcuminoids in (Curcuma longa L.) (Opara, Chohan, 2014).

Alakaloids

Alakaloids are secondary metabolites with a strong effect on the body. Biogenetically,
their precursors are amino acids and they form the basis for the classification of alkaloids
(Zandavar, Babazad, 2022). A large group of alkaloids found in spices and culinary herbs are
pyrrolizidine alkaloids (PA) and their N-oxides (PANO). In a study by Kaltner et al. (Kaltner
et al., 2020), the lowest mean PA/PANO content was obtained for pepper (0.1 pg/kg).
A low average content was determined in thyme, dill, chives, marjoram and herbs de Provence
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in the range from 49.1 to 83.4 ng/kg. High average content above 100 pg/kg was determined in
parsley (189 pg/kg), savory (150 pg/kg), cumin (641 pg/kg) and oregano (3140 pg/kg).

The authors believe that moderate use of PA/PANO-containing spices does not pose
a health risk. In addition, it was found that the content of PA/PANO is influenced by the harvest
period and the geographical origin of the spices. The highest amount of PA/PANO was found
in honey and herbal teas (EFSA, 2017). That is why the European Union (EU) has introduced
content limits for pyrrolizidine alkaloids in food products (Commission Regulations (EU)
2020/2040, 2020).

Another group of alkaloids that is an impurity in herbs and spices are tropane alkaloids
(e.g. anisodamine, atropine, homatropin and scopolamine). This group of alkaloids can be
detected in spices and herbs if they become contaminated with other plants during harvesting
or processing. Again, the EU has introduced content limits for tropane alkaloids in food
products (Commission Regulations (EU) 2021/1408, 2021).

One of the most commonly used spices - black pepper (Piper nigrum L.) important in food
technology on an industrial scale, in gastronomy and home cooking, and long pepper (Piper
longum L.) contain the pyrimidine alkaloid piperine. Piperine has been used medicinally and is
even used as an insecticide (Szallasi, 2005; Lu et al., 2016). Capsaicin is present in peppers
(Capsicum annum L.) and chili peppers (Srinivasan, 2016). Capsaicin is classified as an alkaloid
even though it is not a proper alkaloid, because of absence of nitrogen in the ring,
but the presence in the side chain. The feature that these alkaloid plants have in common is that
they give dishes a sharp, stinging taste. Capsaicin like piperine has also been used in medicine.

Terpenes and terpenoids

Terpenes and terpenoids are among the volatile constituents of essential oils. Chemically,
terpenes are derivatives of isoprene and are called isoprenoids. Terpenes depending on the
number of isoprene units into hemiterpenes (C5), monoterpenes (C10), sesquiterpenes (C15),
diterpenes (C20), triterpenes (C30), tetraterpenes (C40). Terpenes include myrcene present,
e.g. in laurel leaf Laurus nobilis L., limonene present e.g. in caraway Carum carvi L.,
a and B pinene present e.g. in coriander Coriandrum sativum L. Terpenoids are aerobic
derivatives of terpenes and can occur as alcohols, aldehydes, esters, ethers, ketones and
phenolic compounds. Examples of terpenoids are: carvacrol, citronellal, geraniol, linalool,
carvone, menthol, and thymol (Masyita et al., 2022).

Carotenoids

Carotenoids are compounds commonly found in nature and are synthesized primarily in
organisms with the ability to photosynthesize like plants, algae, and cyanobacteria.
The importance of carotenoids is related to the possibility of transformation into retinoids,
i.e. vitamin A, which is essential for the human body. About 50 carotenoids have been
identified, but the most important for humans are a-carotene, [-carotene, lycopene,



Spices and herbs nomenclature. .. 397

B-cryptoxanthin, zeaxanthin and lutein, as well as phytoene and phytofluene (Meléndez-
Martinez et al., 2022). Epidemiological studies have shown that diets rich in carotenoids are
associated with a lower risk of breast, cervical, ovarian, colorectal, cardiovascular and eye
cancers (Milani et al., 2017). Studies show that the highest number of carotenoids is found in
leafy spices. The highest amount of -carotene was found in coriander leaves, curry leaves,
mint, and green chili (Aruna, Baskaran, 2010). Coriander leaves are particularly rich in
[-carotene, which is also confirmed by the research of Ashokkumar et al. (Ashokkumar et al.,
2020). Recently, a high content of carotenoids has been determined in dried peppers (Ponder
et al., 2021). Spices and herbs rich in carotenoids can also be included in the group of color-
influencing (Arimboor et al., 2015).

Anthocyanins

Anthocyanins are widespread in the plant world. The most common are malvidin, petunidin,
pelargonidin, peonidin, cyanidin and delphinidin. These compounds are classified as
flavonoids, and their presence gives plants specific color and flavor characteristics.
Anthocyanins give the red, blue and purple colors to some vegetables, fruits and seeds.
A high content of anthocyanins is found in flowers, which have recently found great use in
compositions of herbs and spices and are used to decorate dishes. Among the edible flowers
most often used for culinary purposes and for processing, Hibiscus rosa-sinensis L., Punica
sekretum L., Tropaeolum majas L., Cucurbita maxima Duchesne, Rosa chinensis Jacq,
Myosotis sylvatica Hoffm, and others (Pires et al., 2012). Flowers, apart from their aesthetic
appearance, are also responsible for the specific taste and smell of the food served. Consumers
perceive flowers by their attractive appearance, size, shape, taste, smell and color. Color plays
a very important role in food and nutrition and is an organoleptic property of edible flowers.
The color of flowers depends primarily on the content of carotenoids and anthocyanins.
However, it must be remembered that edible flowers must meet safety standards, just like all
food products. The consumer must have no doubt that flowers may pose a threat (Smiechowska,
Matyjaszczyk, 2020).

Chlorophylls

Chlorophylls are naturally occurring pigments that are responsible for the various shades of
green in plants. Chlorophyll is not a homogeneous substance and occurs in several forms,
the most important of which are chlorophyll a and b. Herbs and leaf spices contain the most
chlorophyll, such as marjoram, oregano, mint, sage, basil and others. There is a relationship
between the chlorophyll content and the level of nitrogen fertilization. This may explain why
plants from organic farming contain less chlorophyll than those from conventional crops
(Hallmann, Sabata, 2020). The chlorophyll content is also influenced by the intensity of sunlight
and the length of exposure to sunlight. Fresh leaf of herbs and spices contain more chlorophyill.
Processing processes, depending on the processing method, reduce the chlorophyll content
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(Thamkaew et al., 2021). Research shows that chlorophyll has many health benefits due to its
structural similarity to human blood and its good chelating ability. It has antimutagenic and
anticancer properties. Chlorophyll helps neutralize the pollutants we inhale every day, making
it a good supplement for smokers. It effectively provides magnesium and helps in blood
transport. It has also been found to be useful in the assimilation and chelation of calcium and
other minerals. It has been observed to have great potential in stimulating red blood cells to
improve oxygen supply. Chlorophyll is also used to color food after extraction from plants with
organic solvents (Kizhedath, Suneetha, 2011).

Mineral substances

Spices are a source of mineral compounds, which is confirmed by research conducted on
commonly consumed spices such as ginger (Zingiber officinale Roscoe), cinnamon
(Cinnamomum verum J. Presl.), black cumin (Nigella sativa L.), fenugreek (Trigonella foenum-
graecum L.), cardamom (Elettaria cardamomum L..), cloves (Syzygium aromaticum (L.) Merr,
Perry) and saffron (Crocus sativus L.). The results revealed that the tested spices are a diverse
source of macronutrients and microelements. The content of Ca, K, Mg, Na, P and S as well as
Co, Cu, Fe, Mn and Zn, which are important in the diet, was tested. The ash and fiber content
also varied (Al Dhaheri et al., 2023). Spices are also monitored for the content of toxic elements
that threaten human life and health. In Italy, tests were carried out on the content of Cd, Pb, As,
Hg in spices such as cumin, cloves, saffron, coriander, black pepper, cinnamon, fenugreek and
sesame seeds and others. Most spice samples did not exceed the limits applicable to these
elements in European Union regulations, except for two samples with increased Pb content
(Cicera et al., 2022).

Vitamins

Vitamins are organic compounds that are mostly not synthesized in the human body,
but are necessary for its proper functioning. Spices are not food products that can be treated as
the main source of vitamins in the diet, because they are added to dishes in small amounts,
usually "quantum satis™ to achieve the expected sensory characteristics. Fresh herbs and spices,
especially in the form of leaves, contain more vitamin C than dried ones. The level of vitamin
content is influenced by the type and method of drying. Studies have shown that the herb dried
in the air in a shaded, well-ventilated room at a temperature of 25-32°C for 10 days lost over
80% of ascorbic acid (Capecka et al., 2005). Moshari Nasirkandi et al. (Moshari-Nasirkandi
et al., 2023), examining the properties of spices from the Lamiacae family, found that the level
of vitamin C is influenced by plant genetic factors, climate, weather and environmental factors.
Environmental stimuli include light intensity and temperature. This research is important
because Lamiacae group includes very popular herbs and spices such as Salvia sp., Mentha sp.,
Thymus vulgaris L., Lamia alba and others. In spices such as ginger root (Zingiber officinale
Roscoe), turmeric (Curcuma longa L.), cloves (Syzygium aromaticum (L.) Merr, Perry) and
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black pepper (Piper nigrum L.) in Nigeria, in addition to vitamin C, vitamins B1, B2, B3, B6,
B9, B12 and B-Carotene and a-Tocopherol (Ayoade et al., 2023).

Essential oils

Essential oils are secondary metabolites produced by plants as mixtures of volatile organic
compounds. The significant importance of these compounds as "Quinta essentia” was
discovered by the famous alchemist and physician Paracelsus (1493-1541). There are many
definitions of the term "essential oil", but the most frequently cited is the one recorded in the
European Pharmacopoeia, which states that an essential oil is: "a product obtained from
a natural raw material of plant origin, either by distillation with water or steam, or from the
epicarp of Citrus sp. fruit by a mechanical process or by "dry distillation" (European
Pharmacopoeia). The essential oil is then separated from the aqueous phase by physical
methods” (De Souza et al., 2023). Essential oils have very different biological activities
(Table 4), which depend on many factors such as: plant variety and species, harvest period,
part of the plant from which the essential oil is obtained, methods of obtaining the oil,
and the geographical area of origin of the plant (Leon-Méndez et al., 2019).

Table 4.
Bioactive effects of essential oils of selected herbs and spices

Bioactive effects | Examples of herb and spices essential oils
of essential oils

Antibacterial Thymus vulgaris L., Cinnamomum verum J. Presl, Syzygium aromaticum (L.) Merr, Perry,
Piper nigrum L., Mentha sp., Rosmarinus officinalis L.

Antiviral Origanum vulgare L., Artemisia vulgaris L., Allium sativum L., Cuminum cyminum L.,
Curcuma longa L., Syzygium aromaticum (L.) Merr, Perry

Antifungal Cinnamomum verum J. Presl, Origanum vulgare L., Curcuma longa L., Myristica

fragrans Houtt., Syzygium aromaticum (L.) Merr, Perry
Insecticides and | Coriandrum sativum L., Cymbopogon nardus (L.) Rendle (Lemon grass), Ocimum spp.

repelent

Anticancer Zingiber officinale Roscoe, Peppers spp., Rosmarinus officinalis L., Curcuma longa L.,

activity Nigella sativa L., Syzygium aromaticum (L.) Merr, Perry, Piper nigrum L.

Anti- Pimenta dioica (L.) Merr., Ocimum basilicum L., Piper nigrum L., Capsicum spp.,

inflammatory Syzygium aromaticum (L.) Merr, Perry, Trigonella foenum-graecum L., Zingiber

activity officinale Roscoe

Antioxidant Syzygium aromaticum (L.) Merr, Perry, Zingiber officinale Roscoe, Origanum majorana
L., Myristica fragrans Houtt., Rosmarinus officinalis L., Curcuma longa L., Thymus
vulgaris L.

Anti-mutagenic Syzygium aromaticum (L.) Merr, Perry, Calendula officinalis L., Salvia officinalis L.,
activity Scutellaria baicalensi,

Sources: own study based on: (Mashabela et al., 2020; Le6n-Méndez, 2019; Akram et al., 2020; Patil,
2020; Garnier, Shahidi, 2021; Talib et al., 2022).

Consumers are becoming more and more aware and are looking for food that does not
contain synthetic preservatives. This role is fulfilled by herbs and spices containing essential
oils with multidirectional effects, including those that act as natural preservatives. Essential oils
are also used in the food, pharmaceutical, cosmetic and perfumery industries as well as in
aromatherapy (Zukowska, Durczynska, 2024).
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1.5. Division of herbs and spices according to their effects on the body

Since ancient times, herbs and spices have been used in herbal medicine. In Asian countries
such as China and India and in African countries such as Zambia, Tanzania and Uganda, support
for herbal medicine is based on cultural acceptability because herbal remedies have been around
for centuries. The increase in support for herbal medicine is due to the fact that plants are
perceived as healthier than conventional biosynthetic drugs. However, herbal products are not
control and supervised in all countries, which may lead to threats to life and health (Msomi,
Simelane, 2018). That is why we have recently seen an increase in interest in herbal medicine.
Research is conducted to examine the composition and content of bioactive substances and their
effects on the human body. Figure 2 shows the main health properties of herbs and spices.

METABOLIC
DISORDERS
NEURODEGENERATIVE
CARDIOYASCULAR ~
HEALTH PROPERTIES
ANTIOXIDANT OF HERBS AND ANTLOBESITY
ACTIVITY ACTIVITY
SPICES
ANTIINFLAMMATORY % ANTIMICROBIAL
ACTIVITY ANTIFUNGAL
ANTICANCER
ACTIVITY

Figure 2. Division of herbs and spices according to their health properties.
Source: own study.

Metabolic disorders

One of the serious health problems of modern society is metabolic syndrome.
Clinical research suggests that a diet rich in herbs and spices may have a positive effect on
factors related to metabolic disorders. Spices such as cardamom can reduce inflammation
markers, and cinnamon, ginger and turmeric reduce blood lipids (Mackonoichie et al., 2018).
Moreover, in the case of chili, ginger and cinnamon, there is evidence of a beneficial effect of
culinary doses of spices in the prevention of related disorders such as obesity and diabetes.
A beneficial effect on reducing obesity rates has been demonstrated for spices such as basil,
cinnamon, cardamom, coriander, ginger and black cumin (Deekshith et al., 2021).
In turn, the effect on diabetes was demonstrated for coriander, cumin, oregano, rosemary,
thyme and tarragon. However, the effect on hyperlipidemia was demonstrated for herbs: basil,
bay leaves, coriander, fennel, oregano, rosemary, sage and thyme (Bower et al., 2016).
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Cardiovascular diseases

The latest research shows that greater cardamom (Elettaria Cardamomum L.), coriander
(Coriandrum sativum L.), turmeric (Curcuma longa L.) and ginger (Zingiber officinale Roscoe)
can be effectively used in the prevention and control of cardiovascular diseases (Rastogi et al.,
2017; Tsui et al., 2018).

Antioxidant activity

In recent years, there has been a significant increase in interest in natural antioxidants for
use in food as a replacement for potentially harmful synthetic antioxidants such as BHA and
BHT. Natural antioxidants have been shown to have several biological properties, such as
anticancer, antimutagenic, antidiabetic, hypolipidemic, and anti-inflammatory properties,
as well as preventing the oxidation of lipids in food (Hossain et al., 2023). The source of these
natural antioxidants are spices. Research shows that spices belonging to the Lamiacae family
(oregano (Origanum vulgare L.), thyme (Thymus vulgaris L.), rosemary (Rosmarinus
officinalis L.) have a higher antioxidant potential than spices belonging to the Apiacae family
caraway (Carum carvi L.) and lovage (Levisticum officinale) (Ulewicz-Mogulska, Wesotowski,
2023). Moreover, it has been shown that spices from organic farming have a higher antioxidant
potential than spices from conventional farming (Hes, 2022). Studies have also shown that spice
mixtures have a synergistic effect and thus cause a greater antioxidant effect (Hossain et al.,
2023).

Anti-inflammatory activity

Many years of research indicate that the main risk factors for most chronic diseases are
infections, obesity, alcohol, tobacco, radiation, environmental pollution and diet. These factors
cause acute and chronic inflammation and, as a result, lead to many chronic diseases.
Epidemiological studies indicate that the cancer incidence in countries such as India,
where spices are consumed daily, is much lower (94/100 000) than in countries where spices
are not consumed, such as the United States (318/100 000), suggesting a potential role of spices
in cancer prevention. Studies have shown that nutraceuticals derived from spices such as cloves,
coriander, garlic, ginger, onion, pepper, turmeric, etc., remarkably prevent and treat various
chronic diseases by targeting inflammatory pathways (Liu et al., 2017). Research shows that
a diet rich in spices such as Curcuma longa L., Capsicum annuum L., Zingiber officinale
Roscoe, Syzygium aromaticum (L.) Merr, Perry, Nigella sativa L. and Piper nigrum L. can
reduce inflammation and have a preventive effect on diseases. related to inflammation.
Although these spices have been traditionally used for centuries to treat inflammatory diseases,
their therapeutic use in preventing or treating inflammatory diseases requires further in-depth
research (Srinivasan, 2022).
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Anticancer activity

Cancer is one of the main causes of death and therefore research in recent years has been
focused on finding measures that will contribute to the treatment and prevention of these
diseases. Recent research shows that ginger, pepper, rosemary, turmeric, black cumin and
cloves have chemotherapeutic and chemoprophylactic properties. Ginger and black cumin have
the highest anti-cancer activity, targeting many of the hallmarks of cancer. Induction of
apoptosis is the most common pathway activated by various spices in the Mediterranean diet to
inhibit cancer (Talib et al., 2022).

Antimicrobial and antifungal activity

One of the causes of diseases is food poisoning caused by food spoilage. To counteract these
negative phenomena, various methods are used to extend the shelf life of food and limit the
growth of bacteria that cause food spoilage. Many spices such as cloves, oregano, thyme,
cinnamon and cumin have been shown in studies to have significant antibacterial and antifungal
effects against food spoilage bacteria such as Bacillus subtilis and Pseudomonas fluorescens,
pathogens such as Staphylococcus aureus and Vibrio parahaemolyticus, harmful fungi such as
Aspergillus flavus and even antibiotic-resistant microorganisms (Regulation (EC) No
852/2004...). New trends in food production turn towards completely natural products.
Herbs and spices and extracts obtained from them meet these criteria. The effectiveness of the
antibacterial effect was confirmed for Urtica dioica L., Capsicum annuum L., Crocus sativus
L., Nigella sativa L. on the growth of S. aureus. Moreover, essential oil components obtained
from Origanum vulgare L., Origanum dictamnus, Mentha piperita L., Lavandula xintermedia,
Zataria multiflora Boiss, have been reported to be effective against S. aureus (Berber et al.,
2022). In a literature review by Mashabela et al. (Fisher, 2019, pp. 390-394) highlighted cumin
Cuminum cyminum L., which is used as a preservative against Bacillus subtilis, E. coli and
Saccharomyces cerevisiae. Cumin also has exceptional antimicrobial activity against
Agrobacterium tumefaciens, Pseudomonas oleovorans, S. cerevisiae, Trichophyton rubrum and
Bacillus licheniformis. Spices: Cinnamomum verum J. Presl, Piper nigrum L., Rosmarinus
officinalis L., Zingiber officinale Roscoe and curry leaves (leaves of the Bergera koenigii L.
plant) are also used as preservatives (Fisher, 2019, pp. 390-394). One of the spices with
enormous health potential is black cumin (Nigella sativa L.), whose properties and possible
applications are being researched (Ahmad et al., 2013).

Neurodegenerative disorders

Neurodegenerative disorders (Alzheimer's disease, Parkinson's disease and dementia) are
diseases associated with aging. It was found that cumin (Cuminum cyminum L.), black cumin
(Nigella sativa L.), black pepper (Piper nigrum L.), curry leaf (Bergera koenigii L.), fenugreek
(Trigonella foenum-graecum L.), fennel (Foeniculum vulgare Mill.), cardamom (Elettaria
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cardamomum L.), cloves (Syzygium aromaticum (L.) Merr, Perry) and coriander (Coriandrum
sativum L.) have neuroprotective potential in age-related neurological disorders (Norouzkhani
et al., 2022). In a review of research conducted on the use of spices and their extracts in
Alzheimer's disease (AD), special attention was paid to saffron as a promising spice for future
research in the treatment of AD, as well as to four other known spices - turmeric, pepper, ginger
and cinnamon (Mirmosayyeb et al., 2017).

1.6. Division of herbs and spices according to the cultivation system

Obtaining herbs and spices can be done using various methods. The main methods include:
traditional agricultural crops, ecological (organic) production, integrated production and
conventional agricultural production. In many countries, mainly developing ones, herbs and
spices are the primary source of medicines and health care, especially in rural areas.
Herbs and spices for citizens of these countries most often come from home and farm
cultivation, and were most often intended for consumption by a given social group (Adnan
et al., 2022; Khakurel et al., 2022). A similar situation occurs in Africa, where wild spices,
i.e. collected spices, constitute approximately 48% of all spices of local origin (Olife et al.,
2013). In addition to this activity, herbs and spices are grown in these countries for processing
and export companies (Wondimnew, 2024). Due to the globalization of food systems, the level
of traditional food consumption is decreasing and conventional production carries various types
of risks (Dijazed et al., 2019). Agriculture and food systems undoubtedly face a number of
serious challenges, from climate change and various forms of environmental degradation to the
health and well-being of farm animals, farm workers and farmers (Sumberg, Giller, 2022).
Moreover, some technologies used in conventional production raise various types of doubts or
are prohibited in the European Union (Schweiggert, Schieber, 2007). The search for new
alternative agricultural practices has drawn attention to organic farming, which is gaining in
importance. Organic farming is environmentally friendly, relying on renewable resources from
farms to maintain biological processes and ecological balance (Reganold, Wachter, 2016).
Organic cultivation of medicinal plants is becoming more and more important because,
according to research, they contain more bioactive ingredients (Ponder et al., 2021; Hallmann,
Sabata, 2020; Hes, 2022). Alternative agricultural technologies also include integrated
agriculture. Integrated plant production is a modern agricultural production system ensuring
high quality food, using in a sustainable manner technical and biological progress in cultivation,
plant protection and fertilization, and paying special attention to environmental protection and
human health. The assumptions of the integrated plant production system are consistent with
the principles of integrated plant protection, which allows for ensuring acceptable levels of
residues of plant protection products, heavy metals, nitrates and other elements and harmful
substances (Kokoszka, 2023; Sekeran et al., 2021).
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1.7. Division of herbs and spices according to processing technology

Fresh herbs and spices quickly lose their properties and are therefore preserved using
various methods. The most common method of preserving herbs and spices is drying (Fig. 3).
The drying process can be carried out traditionally by air drying or using thermal methods
(Janjaj et al., 2008). Studies have shown that when dried, herbs and spices lose most of their
antioxidant activity. It was found that fresh herbs and spices showed a large accumulation of
polyphenolic compounds (Biezanowska-Kope¢, Pigtkowska, 2022).

Before the process of preserving herbs and spices begins, the raw material must be cleaned
of mechanical impurities, such as sand, fragments of leaves and stems. This can be achieved by
sifting on sieves or using special separators or filter cyclones (Mrozek-Szetela et al., 2020).
Microbiological contamination of herbs and spices may cause human diseases. Bacteria can
enter the plant material from soil, water and air. Some of the microbiological contamination
may be reduced in the blanching process, which is used before the actual drying of herbs and
spices. The quality of dried herb is also very dependent on other factors such as the type of
herb, harvest time, post-harvest practices, age of the plant and storage conditions (Duncan
etal., 2017).

PRE-PROCESSING OF HERBS AND SPICES
REMOVAL OF: SOIL, SAND, STEAKS, LEAVES,
FERROMAGNETIC CONTAMINANTS
Chemical and physical methods

PRESERVING HERBS AND
SPICES - METHODS

TRADITIONAL MICROWAVE

SUN DRYING ESSENTIAL OILS
FIXATION METHODS DRYING

- MICROCAPSULATION

- NANOCAPSULATION

LYOPHILIZATION SUPERCRITICAL
CO, DRYING

e,
Figure 3. Selected methods of preserving herbs, spices and essential oils.
Sources: own study.

Other methods include hydrostatic pressure or treatment with high-pressure carbon dioxide
(Thamkaew, 2021). These methods are not highly rated because they change the color of the
raw material and affect the aroma, which involves the loss of a significant amount of essential
oil. It is much more advantageous to use freeze-drying and microwave drying (Kubra et al.,
2016). Ozonation of plant raw materials is also an effective method of removing
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microbiological contaminants from most herbs (Mrozek-Szetela et al., 2020). In recent years,
drying technology has been using methods that have the least impact on color and aroma.
These include hybrid methods that combine several methods supported by solar energy,
microwaves and other drying sources (Jin et al., 2018).

Physical methods of decontamination of spices, herbs and other plant raw materials include
irradiation. Gamma rays are often used to inactivate microorganisms when microbial
contamination is high. However, this technology is characterized by low consumer acceptance
and legal restrictions in various countries (Schottrof et al., 2021).

One of the basic values of herbs and spices is to give food products specific sensory
properties. However, essential oils are unstable and very susceptible to changes caused by
external factors such as light, temperature, oxygen and humidity. In order to reduce these
unfavorable changes, essential oils are extracted by hydrodistillation, solvent extraction,
supercritical CO2 extraction or others. The extracts obtained in this way are subjected to
microencapsulation or nanoencapsulation. Encapsulation methods involve coating solid, liquid
or gaseous particles with special substances that isolate the contents of the capsule from the
external environment. Natural or synthetic polymer films are used as coating material (Sousa
et al., 2022). Microcapsules with essential oils and other bioactive ingredients obtained from
plants are used in the food, cosmetics and pharmaceutical industries (Zukowska, Durczynska,
2024).

Discussion

Along with the development and progress of civilization in various areas, we observe
a growing number of terms, especially in the sphere of science. It is believed that knowledge is
the basis for development, and this applies to both the knowledge-based society and the
knowledge-based economy (Carillo 2015). That is why it is so important, especially in science,
to use terms that are unambiguously defined and do not mislead the participants of the scientific
discourse.

The purpose of this article was to review the definition of the term "spices". It turns out that
this concept is defined and understood in various fields of science and activity in very different
ways. Most often, spices are defined as substances of plant origin (Table 1). However, in some
fields of science and areas of the economy, inorganic and organic chemical compounds and
substances of animal origin have also been allowed to use this concept.

The term “spices” is approached very broadly by Codex Alimentarius (1995) (Tablel).
The European Spice Association (ESA) in an addendum to the definition of spices adds that the
category includes spices with functional ingredients, such as thickeners, emulsifiers,
preservatives, colorants and anti-caking agents. However, this addition is inconsistent with the
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definition of spice as a product of plant origin, since the substances listed are mostly strictly
inorganic and organic chemical compounds. A list of these substances is included in the current
list of food additives (Current EU approved additives and their E Numbers). Among the
substances there is e.g. carminic acid, cochineal, carmine (E120) - an organic chemical
compound, a natural carmine colorant extracted from dried, ground insects called cactus
maggots (Dactylopius coccus) (Dapson, 2007). Also, Embuscado (2015) points out in his article
that condiments do not have to be exclusively plant products but can contain other ingredients.

Nowadays, food technology, culinary and home cooking mostly use seasoning mixtures in
which salt is one of the most important ingredients. Sodium chloride, known as table salt,
is a product with a huge range of applications in many areas of the economy such as the food,
pharmacy, cosmetology, paint and other industries. Given the scope of salt production and its
use in the economy, it is difficult to assume that it can only be classified as a condiment.
In 2023, total global salt production was estimated at 270 million tons (Shahbandeh, 2024).
Salt as a condiment is used according to the quantum satis (as needed) principle. However,
it is important to be aware that the amount of salt consumed is not indifferent to health,
and excess salt can pose a threat to the cardiovascular system, kidney function and lead to the
development of diseases. Therefore, the efforts of nutritionists and dietitians are aimed at
reducing salt amounth in the daily human diet and food products, including spices, especially
spice blends (Hendriksen et al., 2015; Smiechowska, Drozd, 2021).

The problem with excess salt in spice blends also concerned the authenticity of the spices,
as the spice blends contained more salt than herbs and vegetables, which is considered
an adulteration (Smiechowska, Drozd, 2021). Therefore, nutritionists pointed out that the
proper effect of bioactive compounds contained in spices is abolished by excessive salt.
The medical community views spices mainly in terms of their bioactive components, which
have been used as therapeutic agents for centuries. In modern medicine, many spice-like plants
are primarily used prophylactically, such as cinnamon and other bitters in the prevention
of type 2 diabetes (Garza et al., 2024). Therefore, the medical, pharmaceutical and, in part,
cosmetology communities use divisions of spices that target their medicinal properties,
as discussed in detail in sections 3.4 and 3.5 of this paper. The issue of authenticity and methods
of identifying adulteration is a very difficult task in the case of spices, especially spice blends.
The harmfulness of spice adulteration has already been demonstrated for such popular spices
as pepper and cinnamon (Newerli-Guz, Smiechowska, 2022).

Adulteration is a serious problem in herbs and spices. The European Commission has
published the results of the first coordinated control plan on the authenticity of herbs and spices
launched by Directorate-general for Health and Food Safety and carried out by 21 EU Member
States, Switzerland and Norway. Based on the analyses, the overall rate of suspicious samples
was 17% (329 out of a total of 1885 samples analyzed) (Herbs and spices, 2019-2021).
The most adulterated of the tested samples was oregano. As many as 48% of the tested samples
were contaminated. The matter is serious because adulterated herbs and spices may pose various
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types of threats to the food produced and may also cause health consequences (Embuscado,
2019; Newerli-Guz, Smiechowska, 2022).

The International Organization of Spice Trade Associations (IOSTA) which plays
an important role on the international spice market, among others, developed and published
guidelines for spice and herb growers explaining how to prevent contamination and other
problems affecting the cultivation and trade of spices (Fisher, 2019).

To improve the safety of herbs and spices, the EU also launched the “Securing the spices
and herbs commodity chains in Europe against deliberate, accidental or natural biological and
chemical contamination” (SPICED) project under the 7th Framework Programme. The overall
objective of the EU project SPICED was aimed at securing the spice and herb food chains from
primary production through to consumer-ready food against major natural, accidental or
deliberate contaminations. Within SPICED, the focus was on low-moisture food ingredients
such as dried herbs and spices (SPICED, 2017). The results of the SPICED Project constitute
an important and timely contribution to the protection of the environmental and food safety
aspects of spices and herbs, by supporting the effective environmental protection of consumers
against possible risks arising from accidental or intentional contamination of spices and herbs
(Székacs et al., 2018). Therefore, it is logical that divisions and characterizations of raw
materials and products, including spices, are created for the needs of various fields of science
and broad economic activity, with a particular focus on the food industry. Slightly different
against this background are the activities of some authors who create names and definitions for
their own purposes. Sometimes they are critical in nature such as the approach to the definition
of herbs and spices by Martinez-Gracia et al. (2015), who pointed out that spices are made not
only from the green parts of plants but include other elements such as seeds, flowers, fruits,
roots and even plant bark. This definition is very accurate, as herbs indeed involve elements of
above-ground plant parts. In addition, still Low Dog (2006) and Jiang (2019) will separate
among the herbs the so-called culinary herbs, which are used mainly for imparting sensory
qualities to dishes. The culinary division of herbs and spices is intended to identify those that
affect the flavor and aroma of dishes. Its purpose is to facilitate work in gastronomy and home
cooking, and can also be used in the development of new spice blends for specific dishes
(Table 3).

The terms herb and spice are often used interchangeably, but we should be aware that they
are not the same concepts. Herbs and spices differ in the way they are obtained (because they
are come by from different parts of the plant) and in the way they are processed (because we
treat fresh, delicate leaves differently than seeds, stems, rhizomes and roots). In this group of
food products, in addition to herbs and spices, there are also spice (culinary) herbs. Spice herbs
can be defined as herbaceous plants intended for culinary purposes.

In reviewing this study, the authors drew attention to another aspect that has not yet been
raised by other authors. Namely, herbs and spices intended for medical and pharmaceutical
purposes should meet the requirements for raw materials and medicinal products. On the other
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hand, herbs and spices intended for direct consumption, for culinary purposes and in food
processing should meet the requirements like all food products, since different requirements
and standards are applied for medical products and food products.

What distinguishes spice herbs from herbs intended for medicinal purposes? Culinary herbs
are subject to the same controls as all other food products in accordance with Regulation (EC)
No 178/2002 (Regulation 178/2002, 2002) and Regulation (EC) No 852/2004 (Regulation
852/2004, 2004) and Commission Regulation (EU) 2023/915 (Commission Regulation
2023/915, 2023). In turn, herbs intended for medicinal purposes are subject to the same control
as all medicinal products (Bent, 2008; European Pharmacopoeia).

Conclusions

The multitude of spices, herbs, and the possibilities of their use in food preparation,
cosmetics and medicine and other fields make them more recognizable all over the world.

This article was created for review purposes. It presents the existing great voluntariness in
defining spices and herbs. The presented definitions have been found in official documents and
in scientific papers, where they have been formulated by modern researchers.

The collected literature data allowed to indicate differences in the existing definitions and
divisions and confirmed the great diversity of this group of products. The most commonly used
divisions of herbs and spices are presented in this review, along with those proposed by the
authors. The article was intend to put in order those terms for educational purposes.

Their proper naming, characterization and assignment to particular types is very important.
Especially for authors of scientific articles in which research results obtained in a modern way
should be properly interpreted. Attention to nomenclature and knowledge of the possible
divisions of this group of products may become crucial for researchers dealing with plant
products. They must be very methodical and at the same time critical of scientific work in this
field.

Nowadays, most articles about plant-based products, including herbs and spices, concern
their beneficial effects on the human body and the possibility of their use in various branches
of industry.

Herbs and spices intended for medical and pharmaceutical purposes should meet the
requirements for medicaments, the same products for food processing and consumption, should
meet the standards for food.

Among the many advantages of these products, we should not overlook their negative
features. We should be aware that spices may also contain different anti-nutritional ingredients
in the form of secondary metabolites such as oxalates or phytates (Ghosh Das, Savage, 2012;
Borquaye et al., 2017) and can cause adverse effects on human health, including allergies.



Spices and herbs nomenclature. .. 409

Acknowledgments

This work was supported by the Gdynia Maritime University under Grant
WZNJ/2024/PZ/01.

References

1. Adnan, Navia, Z.1., Silvia, M., Antika, M., Suwardi, A.B., Baihagi, B., Yakob, M. (2022).
Diversity of herbs and spices plants and their importance in traditional medicine in the
South Aceh District, Indonesia. Biodiversitas, 23, 7, pp. 3836-3843, doi:
10.13057/biodiv/d230761

2. Ahmad, A., Husain, A., Mujeeb, M., Khan, S.A., Najmi, A.K., Nasir Siddique, A.,
Damanhouri, Z.A., Anwar, F. (2013). A review on therapeutic potential of Nigella sativa:
A miracle herb. Asian Pacific Journal of Tropical Biomedicine, 3(5), pp. 337-352,
doi:10.1016/S2221-1691(13)60075-1

3. Akram, M., Riaz, M., Wadood, A.W.C., Hazrat, A., Mukhtiar, M., Zakki, S.A., Daniyal,
M., Shariati, M.A., Khan, F.S., Zainab, R. (2020). Medicinal plants with antimutagenic
potential. Biotechnology & Biotechnological Equipment, 34, 1, pp. 309-318, doi:10.1080/
3102818.2020.1749527

4. Al Dhaheri, A.S., Alkhatib, D.H., Jaleel, A., Tarig, M.N.M., Feehan, J., Apostolopoulos,
V., Osaili, T.M., Mohamad, M.N., Ismail, L.C., Saleh, S.T., Stojanovska, L. (2023).
Proximate composition and mineral content of spices increasingly employed in the
Mediterranean diet. Journal of Nutritional Science, 12, €79, doi:10.1017/jns.2023.52

5. Arimboor, R., Natarajan, R.B., Ramakrishna Menon, K., Lekshmi, P., Chandrasekhar, L.P.,
Moorkoth, V. (2015). Red pepper (Capsicum annuum) carotenoids as a source of natural
food colors: analysis and stability—a review. J. Food Sci. Technol., 52(3), pp. 1258-1271.

6. Aruna, G., Baskaran, V. (2010). Comparative study on the levels of carotenoids lutein,
zeaxanthin and b-carotene in Indian spices of nutritional and medicinal importance.
Food Chemistry, 123, pp. 404-409, doi:10.1016/j.foodchem.2010.04.056

7. Ashokkumar, K., Pandian, A., Murugan, M., Dhanya, M.K., Sathyan, T., Sivakumar, P.,
Raj, S., Warkentin, T.D. (2020). Profiling bioactive flavonoids and carotenoids in select
south Indian spices and nuts. Natural Product Research, 34(9), pp. 1306-1310, doi:10.108
0/14786419.2018.1557179

8. ASTA Definition of Spice. https://www.astaspice.org/complying-with-u-s-policy-
regulations/definitions/



410 J. Newerli-Guz, M. Smiechowska

9. Ayoade, W.G., Gbadamosi, L., Ajayi, M.G., Badmus, M.O. (2023). Assessment of
minerals and vitamin constituents of some commonly consumed spices. International
Journal of Science and Research  Archive, 10(01), pp. 053-061,
doi:10.30574/ijsra.2023.10.1.0702

10. Balkrishna, A., Joshi, B., Srivastava, A., Bisht, S. (2023). An Insight on Nutraceutical
Influences of Spice and Condiments: Serve as a Flavor and Immunity Enhancer from Ages.
In: E. IvaniSova (Ed.), Herbs and Spices - New Advances, doi:10.5772/intechopen.108749
https://www.intechopen.com/chapters/84941

11. Bent, S. (2008). Herbal medicine in the United States: Review of efficacy, safety,
and regulation. Journal of General Internal Medicine, 23(6), pp. 854-859, doi:
10.1007/s11606-008-0632-y

12. Berber, D., Toksoz, O., Turkmenoglu, I. Sesal, N.C. (2022). A review on antimicrobial
activities of some culinary herbs and spices against Staphylococcus aureus. Frontiers in
Life Sciences and Related Technologies, 3(2), pp. 75-85, doi:10.51753/flsrt.1083093

13. Biezanowska-Kope¢, R., Pigtkowska, E. (2022). Total Polyphenols and Antioxidant
Properties of Selected Fresh and Dried Herbs and Spices. Appl. Sci., 12(10), 4876,
doi:10.3390/app12104876

14. Borquaye, L.S., Darko, G., Laryea, M.K., Gasu, E.N., Amponsah, N.A.A., Appiah, E.N.
(2017). Nutritional and anti-nutrient profiles of some Ghanaian spices. Cogent Food &
Agriculture, 3, 1348185, doi:10.1080/23311932.2017.1348185

15. Bower, A., Marquez, S., Gonzalez de Mejia, E. (2016). The Health Benefits of Selected
Culinary Herbs and Spices Found in the Traditional Mediterranean Diet. Critical Reviews
in Food Science and Nutrition, 56, pp. 2728-2746, doi: 10.1080/10408398.2013.8057132
728

16. Byng, J.W., Chase, M., Christenhusz, M., Fay, M.F., Judd, W.F., Mabberley, D., Sennikov,
A., Soltis, D.E., Soltis, P.S., Stevens, P. (2016). An update of the angiosperm phylogeny
group classification for the orders and families of flowering plants: APG IV. Bot. J. Linn.
Soc., 181, pp. 1-20, doi:10.1111/b0j.12385

17. Capecka, E., Mareczek, A., Leja, M. (2005). Antioxidant activity of fresh and dry herbs of
some Lamiaceae species. Food Chemistry, 93, 2, pp. 223-226, doi:10.1016/j.foodchem.
2004.09.020

18. Carillo, F.J. (2015). Knowledge-based development as a new economic culture. Journal of
Open Innovation: Technology, Market, and Complexity, 1(15), doi: 10.1186/s40852-015-
0017-5

19. Chittaragi, D., Menon, J.S. (2023). Bio-Colours From Spices. In: E. IvaniSova (Ed.),
Herbs and Spices - New Advances, doi: 10.5772/intechopen.109830.
https://www.intechopen.com/chapters/86264


https://doi.org/10.1080/23311932.2017.1348185

Spices and herbs nomenclature. .. 411

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Cicero, N., Gervasi, T., Durazzo, A., Lucarini, M., Macri, A. Nava, V., Giarratana, F.,
Tardugno, R., Vadala, R., Santini, A. (2022). Mineral and Microbiological Analysis of
Spices and Aromatic Herbs. Foods, 11, 548, doi:10.3390/foods11040548

Codex Alimentarius, International Food Standards FAO/WHO, GENERAL STANDARD
FOR FOOD ADDITIVES, CODEX STAN 192-1995, Adopted in 1995. Revision 1997 —
2023. https://www.fao.org/gsfaonline/docs/CXS_192e.pdf, 12.05.2024

Commission Decision 2018. Commission Implementing Decision (EU) 2018/134 of 24
January 2018 amending Decision 2008/911/EC establishing a list of herbal substances,
preparations and combinations thereof for use in traditional herbal medicinal products
(notified under document C(2018) 218), https://eur-lex.europa.eu/eli/dec_impl/2018/
134/0j 12.05.2024

Commission Regulation (EU) 2023/915 of 25 April 2023 on maximum levels for certain
contaminants in food and repealing Regulation (EC) No 1881/2006,
http://data.europa.eu/eli/reg/2023/915/0j 12.05.2024

Commission Regulations (EU) 2020/2040. Commission regulations of 11 December 2020
amending Regulation (EC) No 1881/2006 as regards maximum levels of pyrrolizidine
alkaloids in certain foodstuffs. Off. J. Eur. Union 2020, L420/2, 2-5.

Commission Regulations (EU) 2021/1408. Commission regulations of 27 August 2021
amending Regulation (EC) No 1881/2006 as regards maximum levels of tropane alkaloids
in certain foodstuffs. Off. J. Eur. Union 2021, L304/1, 1-4.

Current EU approved additives and their E Numbers. http://www.food.gov.uk/safereating/
additivesbranch/enumberlist, 29.10.2024.

Dapson, R.W. (2007). The history, chemistry and modes of action of carmine and related
dyes. Biotechnic and Histochemistry, 82(4), 173-187, doi: 10.1080/10520290701704188
De Sousa, D.P., Damasceno, R.O.S., Amorati, R., Elshabrawy, H.A., de Castro, R.D.,
Bezerra, D.P., Nunes, V.R.V., Gomes, R.C., Lima, T.C. (2023). Essential Oils: Chemistry
and Pharmacological Activities. Biomolecules, 13, 1144, doi:10.3390/ biom13071144
Deekshith, C., Jois, M., Radcliffe, J., Thomas, (2021). J. Effects of culinary herbs and
spices on obesity: A systematic literature review of clinical trials. Journal of Functional
Foods, 81(4), 10444, doi:10.1016/j.jff.2021.104449

Directive 2004/24/EC of the European Parliament and of the Council of 31 March 2004
amending, as regards traditional herbal medicinal products, Directive 2001/83/EC on the
Community code relating to medicinal products for human use. https://eur-lex.
europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32004L.0024, 20.05.2024.

Djiazet, S., Kenfack, L.B.M., Linder, M., Tchiégang, C. (2019). An ethno-nutritional study
on spices used in traditional foods of the Western Regions of Cameroon: the case of nah
poh. Journal of Ethnic Foods, 6, 31, doi:10.1186/s42779-019-0030-6

Duncan, S.E., Moberg, K., Amin, K.N., Wright, M., Newkirk, J.J., Ponder, M.A., Acuff,
G.R., Dickson, J.S. (2017). Processes to Preserve Spice and Herb Quality and Sensory


https://eur-lex.europa.eu/eli/dec_impl/2018/134/oj
https://eur-lex.europa.eu/eli/dec_impl/2018/134/oj
http://data.europa.eu/eli/reg/2023/915/oj
http://www.food.gov.uk/safereating/additivesbranch/enumberlist
http://www.food.gov.uk/safereating/additivesbranch/enumberlist
https://www.researchgate.net/journal/Biotechnic-and-Histochemistry-1473-7760?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
http://dx.doi.org/10.1080/10520290701704188

412 J. Newerli-Guz, M. Smiechowska

Integrity During Pathogen Inactivation. Journal of Food Science, 82, 5, doi:10.1111/1750-
3841.13702

33. EFSA (European Food Safety Authority) (2017). Risks for human health related to the
presence of pyrrolizidine alkaloids in honey, tea, herbal infusions and food supplements.
EFSA J., 15. https://doi.org/10.2903/j.efsa.2017.4908 20.05.2024

34. Embuscado, M.E. (2015). Spices and Herbs: Natural Sources of Antioxidants — A Mini
Review. Journal of Functional Foods, 18, pp. 811-819, doi:10.1016/j.jff.2015.03.005

35. Embuscado, M.E. (2019). Bioactives from culinary spices and herbs: a review. J. Food
Bioact., 6, pp. 68-99, doi:10.31665/JFB.2019.6186

36. Encyclopedia Britannica, https://www.britannica.com/summary/spice-food, 12.03.2022.

37. European Pharmacopoeia (2023). Monographs on herbal drugs and herbal drug
preparations, Ed. XI. https://pheur.edgm.eu/home, 12.05.2024.

38. European Spice Association (ESA). https://www.esa-spices.org/index-esa.html/
publications-esa, 20.05.2024.

39. European Spice Association (ESA) (2018). List of Culinary Herbs and Spices,
https://www.esa-spices.org/download/esa-list-of-culinary-herbs-and-spices.pdf,
10.01.2018.

40. Fisher, C. (2019). A Review of Regulations Applied to Spices, Herbs, and Flavorings-
What Has Changed? Journal of AOAC International, 102(2), pp. 390-394,
doi:10.5740/jaoacint.18-0342

41. Garnier, A., Shahidi, F. (2021). Spices and herbs as immune enhancers and anti-
inflammatory agents: a review. J. Food Bioact.,14, 20-52, doi:10.31665/JFB.2021.14266

42. Garza, M.C., Pérez-Calahorra, S., Rodrigo-Carb¢, C., Sanchez-Calavera, M. A., Jarauta, E.,
Mateo-Gallego, R., Gracia-Rubio, 1., Lamiquiz-Moneo, I. (2024). Effect of Aromatic
Herbs and Spices Present in the Mediterranean Diet on the Glycemic Profile in Type 2
Diabetes Subjects: A Systematic Review and Meta-Analysis. Nutrients, 16, 756. doi:
10.3390/nu16060756

43. Ghosh Das, S., Savage, P.G. (2012). Total and Soluble Oxalate Content in Some Indian
spices. Plant Foods for Human Nutrition, 67(2), pp. 186-190, doi:10.1007/s11130-012-
0278-0

44. Hallmann, E., Sabata, P. (2020). Organic and conventional herbs quality reflected by their
antioxidant compounds concentration. Appl. Sci., 10, 3468, doi:10.3390/app10103468

45. Hendriksen, M.A.H., van Raaij, J.M.A., Geleijnse, J.M., Breda, J., Boshuizen, H.C. (2015).
Health Gain by Salt Reduction in Europe: A Modelling Study. PLoS One 2015 Mar. 31,
10(3), doi: 10.1371/journal.pone.0118873

46. Herbs and spices (2019-2021). Results of first EU-wide survey about herbs and spices
authenticity. https://food.ec.europa.eu/safety/eu-agri-food-fraud-network/eu-coordinated-
actions/herbs-and-spices-2019-2021_en, 20.05.2024.


https://doi.org/10.2903/j.efsa.2017.4908
https://pheur.edqm.eu/home
https://www.esa-spices.org/download/esa-list-of-culinary-herbs-and-spices.pdf
https://doi/
https://food.ec.europa.eu/safety/eu-agri-food-fraud-network/eu-coordinated-actions/herbs-and-spices-2019-2021_en%2020.05.2024
https://food.ec.europa.eu/safety/eu-agri-food-fraud-network/eu-coordinated-actions/herbs-and-spices-2019-2021_en%2020.05.2024

Spices and herbs nomenclature. .. 413

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Hes, M. (2022). Comparison of the Antioxidant Properties of Spices from Ecological and
Conventional Cultivations. Journal of Research and Applications in Agricultural
Engineering, 67(2), pp. 5-12, doi:10.53502/0TTS5204

Hossain, M.B., Ahmed, L., Martin-Diana, A.B., Brunton, N.P., Barry-Ryan, C. (2023).
Individual and Combined Antioxidant Activity of Spices and Spice Phenolics.
Antioxidants, 12, 308, doi:10.3390/antiox12020308

ISO (1995). Spices definition. In: Geneva-Based International Organization for
Standarisation. ISO 676:1995. https://www.iso.org/obp/ui/en/#iso:std:is0:676:ed-2:v1:en,
12.01.2024.

Janjai, S., Srisittipokakun, N., Bala, B.K. (2008). Experimental and modelling
performances of a roof-integrated solar drying system for drying herbs and spices. Energy,
33, pp. 91-103, doi:10.1016/j.energy.2007.08.009

Jiang, T.A. (2019). Health Benefits of Culinary Herbs and Spices. Journal of AOAC
International, 102(2), 395-410, doi: https://doi.org/10.5740/jaoacint.18-0418

Jin, W., Mujumdar, A.S., Zhang, M., Shi, W. (2018). Novel Drying Techniques for Spices
and Herbs: a Review. Food Eng. Rev.,10, pp. 34-45, doi:10.1007/s12393-017-9165-7
Kaltner, F., Rychlik, M., Gareis, M., Gottschalk, C. (2020). Occurrence and risk assessment
of pyrrolizidine alkaloids in spices and culinary herbs from various geographical origins.
Toxins, 2,155, doi:10.3390/toxins12030155

Khakurel, D., Uprety, Y., Ahn, G., Cha, J.Y., Kim, W.Y., Lee, S.H., Rajbhandary, S.
(2022). Diversity, distribution, and sustainability of traditional medicinal plants in Kaski
district, western Nepal. Front. Pharmacol., 13, 1076351, doi: 10.3389/fphar.2022.1076351
Kizhedath, A., Suneetha, V. (2011). Estimation of chlorophyll content in common
household medicinal leaves and their utilization to avail health benefits of chlorophyill.
Journal of Pharmacy Research, 4(5), pp. 1412-1413, https://www.researchgate.net/
publication/299499753, 20.05.2024.

Kokoszka, J. (2023). Integrated and organic systems of sustainable agriculture in Poland
over the period 2010-2020. Economic and Regional Studies, 16, 1, doi:10.2478/ers-2023-
0006

Kubra, I.R., Kumar, D., Rao, L.J.M. (2016). Emerging Trends in Microwave Processing of
Spices and Herbs. Critical Reviews in Food Science and Nutrition, 56, 13, pp. 2160-2173,
doi:10.1080/10408398.2013.818933

Kunnumakkara, A.B., Sailo, B.L., Banik, K., Harsha, C., Prasad, S., Gupta, S.C., Bharti,
A.C. Aggarwal, B.B. (2018). Chronic diseases, inflammation, and spices: how are they
linked? J. Transl. Med., 16, 14, doi:10.1186/s12967-018-1381-2

Leon-Méndez, G., Pajaro-Castro, N., Pajaro-Castro, E., Torrenegra-Alarcon, M., Herrera-
Barros, A. (2019). Essential oils as a source of bioactive molecules. Rev. Colomb. Cienc.
Quim. Farm., 48(1), pp. 80-93, doi:10.15446/rcciquifa.v48n1.80067


https://www.iso.org/obp/ui/en/#iso:std:iso:676:ed-2:v1:en

414 J. Newerli-Guz, M. Smiechowska

60. Liu, Q., Meng, X., Li, X., Cai-Ning Zhao, C.N., Guo-Yi Tang, G.Y., Li, H.B. (2017).
Antibacterial and Antifungal Activities of Spices. Int. J. Mol. Sci.,, 18, 1283,
doi:10.3390/ijms18061283

61. Low Dog, T. (2006). A reason to season: the therapeutic benefits of spices and culinary
herbs. Explore, 2(5), pp. 446-449, doi:10.1016/ j.explore.2006.06.010

62. Lu, J.J., Bao, J.L., Chen, X.P., Huang, M., Wang, Y.T. (2012). Alkaloids isolated from
natural herbs as the anticancer agents. Evidence-Based Complementary and Alternative
Medicine, 485042, doi:10.1155/2012/485042

63. Luczaj, L., Pieroni, A., Tardio, J., Pardo-De-Santayana, M., Soukand, R., Svanberg, I.,
Kalle, R. (2012). Wild food plant use in 21st century Europe: The disappearance of old
traditions and the search for new cuisines involving wild edibles. Acta Societatis
Botanicorum Poloniae, 81(4), pp. 359-370, doi:10.5586/asbp.2012.031

64. Mackonochie, M., Rodriguez-Mateos, A., Mills, S., Rolfe, V. (2023). A Scoping Review
of the Clinical Evidence for the Health Benefits of Culinary Doses of Herbs and Spices for
the Prevention and Treatment of Metabolic Syndrome. Nutrients, 15, 4867,
doi:10.3390/nu15234867

65. Martinez-Gracia, C., Gonzalez-Bermudez, C.A., Cabellero-Valcarcel, A.M., Santaella-
Pascual M., Frontela-Saseta, C. (2015). Use of herbs and spices for food preservation:
advantages and limitations. Current Opinion in Food Science, 6, pp. 38-43,
doi:10.1016/j.cofs.2015.11.011

66. Mashabela, M.N., Ndhlovu, P.T., Mbeng, W.O. (2022). Herbs and Spices’ Antimicrobial
Properties and Possible Use in the Food Sector. In: E. Ivanisova (Ed.), Herbs and Spices -
New Advances, doi: 10.5772/intechopen.108143https://www.intechopen.com/chapters/
84365

67. Masyita, A., Sari, R.M., Astuti, A.D., Yasir, B., Rumata, N.R., Emran, T.B., Nainu, F.,
Simal-Gandara, J. (2022). Terpenes and terpenoids as main bioactive compounds of
essential oils, their roles in human health and potential application as natural food
preservatives. Food Chemistry, X 13, 100217, do0i10.1016/j.fochx.2022.100217

68. Meléndez-Martinez, A.J., Mandi¢, A.L, Bantis, F., Bohm, V., Borge, G.I.A., Brn¢i¢, M.,
Bysted, A., Cano, M.P., Dias, M.G., Elgersma, A., Fikselova, M., Garcia-Alonso, J.,
Giuffrida, D., Gongalves, V.S.S., Hornero-Méndez, D., Kljak, K., Lavelli, V., Manganaris,
G.A., Mapelli-Brahm, P., Marounek, M., Olmedilla-Alonso, B., Periago-Caston, M.J.,
Pintea, A., Sheehan, J.J., Saponjac, V.T., Valdikova-Frey, M., Van Meulebroek, L.,
O’Brien, N. (2022). A comprehensive review on carotenoids in foods and feeds: status quo,
applications, patents, and research needs. Critical Reviews in Food Science and Nutrition,
62, 8, pp. 1999-2049, doi:10.1080/10408398.2020.1867959

69. Milani, A., Basirnejad, M., Shahbazi, S., Bolhassani, A. (2017). Carotenoids: biochemistry,
pharmacology and treatment. British Journal of Pharmacology, 174, pp. 1290-1324,
doi:10.1111/bph.v174.11/issuetoc.



Spices and herbs nomenclature. .. 415

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.
83.

Mirmosayyeb, O., Tanhaei, A., Sohrabi, H.R., Martins, R.N., Tanhaei, M., Najafi, M.A.,
Safaei, A., Meamar, R. (2017). Possible role of common spices as a preventive and
therapeutic agent for Alzheimer's disease. Int. J. Prev. Med., 8, 5, d0i:10.4103/2008-
7802.199640

Moshari-Nasirkandi, A., Alirezalu, A., Alipour, H., Amato, J. (2023). Screening
of 20 species from Lamiaceae family based on phytochemical analysis, antioxidant activity
and HPLC profling. Scientifc Reports, 13, 16987, doi:10.1038/s41598-023-44337-7
Mrozek-Szetela, A., Rejda, P., Winska, K. (2020). A Review of Hygienization Methods of
Herbal Raw Materials. Appl. Sci., 10, 8268, do0i:10.3390/app10228268

Msomi, N.Z., Simelane, M.B.C. (2018). Herbal Medicine. In: N.Z. Msomi, M.B.C.
Simelane (Eds.), Herbal Medicine, doi:10.5772/intechopen.72816

Newerli-Guz, J.(2018). Towaroznawcze i konsumenckie aspekty jakosci przypraw. Gdynia:
Gdynia Maritime University.

Newerli-Guz, J., Smiechowska, M. (2022). Health Benefits and Risks of Consuming Spices
on the Example of Black Pepper and Cinnamon. Foods, 11(18), 2746,
doi:10.3390/fo0ds11182746

Norouzkhani, N., Karimi, A.G., Badami, N., Jalalifar, E., Mahmoudvand, B., Ansari, A.,
Pakrou Sariyarighan, N., Alijanzadeh, D., Aghakhani, S., Shayestehmehr, R., Arzaghi, M.,
Sheikh, Z., Salami, Y., Marabi, M.H., Abdi, A., Deravi, N. (2022). From kitchen to clinic:
Pharmacotherapeutic potential of common spices in Indian cooking in age-related
neurological disorders. Front. Pharmacol., 13, 960037, doi:10.3389/fphar.2022.960037
Olife, I.C., Onwualu, A.P., Uchegbu, K.I., Jolaoso, M.A. (2013). Status Assessment of
Spice Resources in Nigeria. Journal of Biology, Agriculture and Healthcare, 3, 9.
https://core.ac.uk/reader/234658980

Opara, E.I., Chohan, M. (2014). Culinary Herbs and Spices: Their bioactive properties,
the contribution of polyphenols and the challenges in deducing their true health benefits.
Int. J. Mol. Sci., 15(10), pp. 19183-19202, d0i:10.3390/ijms151019183

Oxford English  Dictionary. https://www.oxfordreference.com/display/10.1093/oi/
authority.20111103215418347

Patil, S. (2020). An appraisal on antiviral assets of some spices. Journal of Medicinal
Plants Studies, 8(5), pp. 49-51, doi:10.22271/plants.2020.v8.i5a.1195

Pires, E.D.O. Jr, Di Gioia, F., Rouphael, Y., Ferreira, 1.C.F.R., Caleja, C., Barros, L.,
Petropoulos, S.A. (2021). The compositional aspects of edible flowers as an emerging
horticultural product. Molecules, 26, 6940, doi:10.3390/ molecules26226940

PKWiU Polish Classification of Goods and Services (2015). poz. 10.84.

Ponder, A., Kulik, K., Hallmann, E. (2021). Occurrence and determination of carotenoids
and polyphenols in different paprika powders from organic and conventional production.
Molecules, 26, 2980, doi:10.3390/molecules26102980



416 J. Newerli-Guz, M. Smiechowska

84. Rastogi, S., Pandey, M.M., Rawat, A.K.S. (2017). Spices: Therapeutic Potential in
Cardiovascular Health. Current Pharmaceutical Design, 23, 7, pp. 989-998,
doi:10.2174/1381612822666161021160009

85. Reganold, J.P., Wachter, J.M. (2016). Organic agriculture in the twenty-first century.
Nature Plants, 2(2), 15221, doi:10.1038/nplants.2015.221

86. Regulation (EC) No 178/2002 of the European Parliament and of the Council of 28 January
2002 laying down the general principles and requirements of food law, establishing the
European Food Safety Authority and laying down procedures in matters of food safety.
http://data.europa.eu/eli/reg/2002/178/0j (Current consolidated version http://data.europa.
eu/eli/reg/2002/178/2022-07-01), 20.05.2024.

87. Regulation (EC) No 852/2004 of the European Parliament and of the Council of 29 April
2004 on the hygiene of foodstuffs. https://eur-lex.europa.eu/eli/reg/2004/852/0j
12.05.2024

88. Reveal, J.L. (2008). Classification of extant VVascular Plant Families - An expanded family
scheme. http://www.plantsystematics.org/reveal/pbio/fam/vascplfam.html, 12.05.2024.

89. Sachan, A.K.R., Kumar, S., Kumari, K., Singh, D. (2018). Medicinal uses of spices used
in our traditional culture: Worldwide. Journal of Medicinal Plants Studies, 6(3), pp. 116-
122. https://www.plantsjournal.com/archives/2018/vol6issue3/PartB/6-3-36-573.pdf,
20.05.2024.

90. Schottrof, F., Lasarus, T., Stupak, M., Hajslova, J., Fauster, T., Jager, H. (2021).
Decontamination of herbs and spices by gamma irradiation and low-energy electron beam
treatments and influence on product characteristics upon storage. Journal of Radiation
Research and Applied Sciences, 14, 1, pp. 380-395, doi:10.1080/16878507.2021.1981112

91. Schweiggert, U., Carle, R., Schieber, A. (2007. Conventional and alternative processes for
spice production — a review. Trends in Food Science & Technology, 18, pp. 260-268,
doi:10.1016/j.tifs.2007.01.005

92. Sekaran, U., Lai L., Ussiri, D.A.N., Kumar S., Clay, S. (2021). Role of integrated crop-
livestock systems in improving agriculture production and addressing food security -
A review. Journal of Agriculture and Food Research, 5, 100190, doi:
10.1016/j.jafr.2021.100190

93. Senay, T.L. (2020). Systematic Review on Spices and Herbs Used in Food Industry.
American Journal of Ethnomedicine, 7, 20, doi:10. 36648/2348-9502.

94. Serwanska-Leja, K., Czaczyk, K. (2016). The industrial potential of herbs and spices -
A mini review. Acta Scientiarum Polonorum Technologia Alimentaria, 15(4), pp. 353-368,
doi:10.17306/J.AFS.2016.4.34.

95. Shahbandeh, M. Global salt production volume 1975-2023. https://www.statista.com/
forecasts/237162/worldwide-salt-production, 29.10.2024.


http://data.europa/
https://eur-lex.europa.eu/eli/reg/2004/852/oj
https://www.statista.com/forecasts/237162/worldwide-salt-production%2029.10.2024
https://www.statista.com/forecasts/237162/worldwide-salt-production%2029.10.2024

Spices and herbs nomenclature. .. 417

96. Smiechowska, M., Drozd, M. (2021). Salt content in spice mixtures of selected producers
on the polish market. Nauki Inzynierskie i Technologie (Engeneering Sciences and
Technologies), 37, 171-181, doi: 10.15611/nit.2021.37.10

97. Smiechowska, M., Matyjaszczyk, E. (2019). Edible flowers. Benefits and risks pertaining
to their consumption. Trends in Food Science & Technology, 91, pp. 670-674,
doi:10.1016/).tifs.2019.07.017

98. Smiechowska, M., Newerli-Guz J., Skotnicka, M. (2021). Spices and Seasoning Mixes in
European Union—Innovations and Ensuring Safety. Foods, 10, 2289, doi:10.3390/
fo0ds10102289

99. Sousa, V.l., Parente, J.F., Marques, J.F., Forte, M.A, Tavares, C.J. (2022).
Microencapsulation of Essential Oils: A Review. Polymers, 14, 1730, doi:10.3390/
polym14091730

100.SPICED Securing the spices and herbs commodity chains in Europe against deliberate,
accidental or natural biological and chemical contamination (2017). http://www.spiced.eu,
12.05.2024.

101.Srinivasan, K. (2016). Biological Activities of Red Pepper (Capsicum annuum) and Its
Pungent Principle Capsaicin: A Review. Critical Reviews in Food Science and Nutrition,
56, pp. 1488-1500, doi:10.1080/10408398.2013.772090

102.Srinivasan, K. (2022). Anti-Inflammatory Influences of Culinary Spices and Their
Bioactives. Food Revieves International, 38, 1, pp. 1-17, doi:10.1080/87559129.
2020.1839761

103.Sulieman, A.M.E., Abdallah, E.M. Alanazi, N.A., Ed-Dra, A., Jamal, A., Idriss, H.,
Alshammari, A.S., Shommo, S.A.M. (2023). Spices as Sustainable Food Preservatives:
A Comprehensive Review of Their Antimicrobial Potential. Pharmaceuticals, 16, 1451,
d0i:10.3390/ph16101451

104.Sumberg, J., Giller, K.E. (2022). What is ‘conventional” agriculture? Global Food Security,
32, 100617, doi:10.1016/j.gfs.2022.100617

105.Szallasi, A. (2005). Piperine: researchers discover new flavor in an ancient spice. Trends
in Pharmacological Sciences, 26(9), doi:10.1016/j.tips.2005.07.001

106.Sz¢kacs, A., Wilkinson, M.G., Appel, B. (2018). Environmental and food safety of spices
and herbs along global food chains. Food Control, 83, pp. 1-6, doi:10.1016/
j.foodcont.2017.06.033

107.Talib, W.H., Al Hur, M.J., Al Naimat, S., Ahmad, R.E., Al Yasari, A.H., Al Dalaeen, A.
Thiab, S., Mahmod, A.l. (2022). Anticancer Effect of Spices Used in Mediterranean Diet:
Preventive and Therapeutic Potentials. Front. Nutr., 14, 9, 905658, doi:10.3389/
fnut.2022.905658

108.Tapsell, M.C., Hemphill, 1., Cobiac, L., Sullivan, D.R., Fenech, M., Roodenrys, S., Keogh,
J.B., Clifton, P.M., Williams, P.G., Fazio, V.A., Inge, K.E. (2006). Health benefits of herbs


http://www.spiced.eu/

418 J. Newerli-Guz, M. Smiechowska

and spices: the past, the present, the future. Med. J. Aust.,, 185(4), pp. 1-24, doi:
10.5694/j.1326-5377.2006.tb00548.x

109.Thamkaew, G., Sjoholm, I., Galindo, F.G. (2021). A review of drying methods for
improving the quality of dried herbs. Critical Reviews in Food Science and Nutrition, 61,
11, pp. 1763-1786, doi:10.1080/10408398.2020.1765309

110.Tsui, P.F., Lin, C.S., Ho, L.J., Lai, J.H. (2018). Spices and Atherosclerosis. Nutrients, 10,
1724, doi:10.3390/nu10111724

111.Ulewicz-Magulska, B., Wesotowski, M.(2023). Antioxidant Activity of Medicinal Herbs
and Spices from Plants of the Lamiaceae, Apiaceae and Asteraceae Families: Chemometric
Interpretation of the Data. Antioxidants, 12(12), 2039, doi:10.3390/ antiox12122039

112.Van der Veen, M., Morales, J. (2015). The Roman and Islamic spice trade:
New archaeological evidence. Journal of Ethnopharmacology, 167, pp. 54-63, doi:
10.1016/j.jep.2014.09.036

113.Wondimnew, A. (2024). Spice Production, Marketing, and Value Chain in Ethiopia.
The Scientific World Journal, 1D 5211327, doi:10.1155/2024/5211327

114.World Health Organization (WHO) (2000). General guidelines for methodologies on
research and evaluation of traditional medicine, https://www.who.int/publications/i/item/
9789241506090 12.05.2024

115.Yang, L., Su, D., Chang, X., Foster, C.S.P., Sun, L., Huang C.H., Zhou, X., Zeng, L., Ma,
H., Zhong, B. (2020). Phylogenomic insights into deep phylogeny of angiosperms based
on broad nuclear gene sampling. Plant Communications, 1(9), 100027,
doi:10.1016/j.xplc.2020.100027

116.Zandavar, H., Babazad, M.A. (2022). Secondary Metabolites: Alkaloids and Flavonoids in
Medicinal Plants. In: E. IvaniSova (Ed.), Herbs and Spices - New Advances,
doi:10.5772/intechopen.108030. https://www.intechopen.com/chapters/84231

117.Zukowska, G., Durczynska, Z. (2024). Properties and Applications of Essential Oils:
A Review. Journal of Ecological Engineering, 25(2), pp. 333-340, doi:
10.12911/22998993/177404



