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Abstract. Given the growing demand among consumers of the international market for propolis, it is important to review
the compliance of national documentation with international, particularly the leading countries in the production and
processing of this product. Integration and adaptation of national legislation to the norms of the world community
legislation also requires revision of approaches to the quality and safety of propolis. Therefore, the purpose of the study
was to analyse the current international and national regulatory legal acts of the leading countries of the world, which
play a key role in the international market for the production and sale of propolis in terms of safety and quality of propolis.
Authors used the Torraco method to analyse and synthesise scientific and regulatory data; the Springer scientific and
metric database and the Google Scholar search. The materials included regulatory documents of Ukraine, EU, Brazil,
Argentina, Poland, Mexico, East African region. It was established that the criteria for assessing the quality of propolis
in international regulatory and technical documentation are organoleptic (appearance, consistency, colour, smell, taste),
physicochemical (dry matter, total ash content, wax, resin) microbiological (yeast, moulds, Escherichia coli, Staphylococcus,
Candida albicans, Paenibacillus, Salmonella) indicators of biological activity (flavonoids, oxidation, phenols, antioxidant
activity, ethanol-soluble resins) and contamination (heavy metals, pesticide and antibiotic residues, radionuclides). The
study revealed the non-compliance of the current regulatory document in Ukraine with the requirements of international
regulations, namely in terms of: phenol content, ethanol and water-soluble resins, dry matter; total ash content; antioxidant
activity; colony-forming units. It was determined that in Ukraine propolis is not divided into categories depending on wax
impurities; the ambient temperature is not accounted for when determining the consistency index; botanical origin and
methods of its selection are also not considered when assessing organoleptic properties. The approach for regulating the
propolis market in Ukraine is substantiated as such that will contribute to the formation of added value for raw propolis
when grouped by purpose and method of production and processing. The materials of the article are of practical value for
the formation of new and harmonization of existing normative and technical regulations on the quality of propolis and
can be applied by the working party on beekeeping development under the Ministry of Agrarian Policy of Ukraine
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Introduction

Ukraine is not among the leaders in the world market of
propolis production. At the same time, the demand for
propolis in the world is growing, as evidenced by the results
of market research and forecasts based on them. The over-
all propolis market is expected to grow at an average rate
of approximately 6.23% from 2022 to 2030 in monetary
terms [1]. Over the past 14 years, the regulatory legal acts
regulating the quality and safety of propolis have not been
updated. Instead, the international standardisation organ-
isation, which includes 167 member countries, focuses its
attention on propolis. Thus, the standard ISO/CD 24381
Bee propolis — Specifications [2] is under development.
This standard will contribute to achieving sustainable de-
velopment goals such as good health, reducing inequality,
and responsible consumption.

Raw propolis is used in food [3], pharmaceutical [4]
and other industries [5; 6]. The use of propolis in the food
industry necessitates its standardisation, which guaran-
tees safety, quality and excludes the use of counterfeit raw
materials [7]. Propolis has a very complex and variable set
of compounds. Only in propolis collected by honeybees in
different geographical regions with Populus spp. a total of
344 substances were identified [8; 9]. A total of 8 species of
Populus spp. serve as sources of propolis in different geo-
graphical regions. In the world, 16 plant sources, except
Populus spp. are known and proven as sources of propo-
lis [10]. Propolis usually contains 40 to 70% balms (flavo-
noids and phenolic acids), 1-3% essential oils, 20-35% waxes,
and 5% other substances [11].

The composition of propolis may include pollen
grains from plants that were the sources of propolis and
others in the flight zone of bees that produce pollen. Pal-
ynological analysis of propolis can serve as one of the
methods for determining and confirming its geographical
origin [10; 12; 13]. Since propolis is of proven botanical or-
igin and contains fragments of the source plant (trichomes,
leaves, buds), their comparison can be used as one of the
possible tools to prove the authenticity of the product [14].
While the plants that serve as the source of propolis are not
subject to treatment with agrochemicals and pesticides,
contamination of propolis with plant protection products
does occur and affects the quality of propolis. According
to the results of a study of various products made from
propolis in Spain, Portugal, Belgium, England, the USA,
and Chile, seven acaricides, fungicides and herbicides were
found, with triadimefon present in 65% of the samples [15].
Samples of propolis obtained from the Czech Republic,
Bulgaria, Slovenia, Serbia, Italy, Greece, and Canada were
examined for the content of residues of agrochemicals and
pesticides. The presence of acetamiprid, imidacloprid and
thiacloprid was detected in seven samples out of thirty
samples [16].

One of the equally important factors that affect the
quality of propolis is the collection methods and proper ob-
servance of sanitary and hygienic requirements for keep-
ing bees. Such methods of propolis collection are distin-
guished [17]: the use of means that are placed inside the
hive (nets, grids, cloth) and do not require modification
of hives; collectors that are traditionally used in Latin
America and provide for the creation of external holes in
the walls of the hive; traditional and much more common

way of obtaining propolis through cleaning the elements
of the hive. Studies [18] of Argentine propolis for lead con-
tent were conducted. Thus, propolis collected using nets
contained 2 mg/kg of lead and collected by the traditional
method of cleaning the elements of the hive — 8 mg/kg. The
authors [19] note that the use of collectors and collection
methods “Propolizador Inteligente”, “De Propéleo Pi-
rassununga”, “Cuadros Colectores de Propdleo”, “Marco
Colector de Propdleo”, “Método Propolizador Campechano”
have a number of disadvantages that affect the quality of
propolis. Among the main ones, the authors distinguish:
the openness of the collectors and dust ingress into the
propolis; propolis accumulated in the collectors is not
protected from sunlight and can melt under high tempera-
tures; loss of volatile substances. According to the results
of studies [20], propolis stored in an open container at
room temperature of 24°C for seven hours lost weight of
0.9 * 0.3%, which is associated with the evaporation of
volatile substances. Cleaning the hive elements as a way
to obtain propolis, in addition to its mechanical contami-
nation, is accompanied by an increase in the wax content
in the product. Besides, the wax can be contaminated with
pesticides and agrochemicals, which additionally contami-
nate the obtained propolis [21; 22].

Preferably, no more than 0.05 mg/kg of pesticide
residues are allowed in food [22]. At the same time, for
prohibited organochlorine substances, this indicator is no
more than 0.01 mg/kg. And for most agricultural organo-
phosphates, carbamates and pyrethroids, the permissible
residues are in the range of 0.01-0.05 mg/kg (kumafos,
chlorphenvinfos, boscalide) [23].

In the absence of natural plant sources, honeybees
can use substitutes (bitumen, household paints, petroleum
products, etc.), which significantly compromises the quality
of propolis [24; 25]. In countries with arid climates, and
also to obtain monofloral types of propolis, it is practised
to roam to plant sources [26; 27]. This approach can be
applied in Ukraine to improve the quality of propolis by
moving apiaries away from technogenically unfavourable
zones to collect product of improved quality.

The quality of propolis in Ukraine is regulated by
DSTU 4662:2006 Propolis (bee glue). Technical specifi-
cations [28]. This standard applies to propolis, a resinous
substance with bactericidal properties that bees collect
from tree buds, process, and use as a construction and disin-
fectant material. In Ukraine, propolis is used for industrial
processing in the food and cosmetics industries and the
manufacture of pharmaceuticals. However, with the im-
provement of propolis production technologies, the devel-
opment of new equipment, loading and contamination of
the environment as a source of plant resins, there is a need
to review the current regulations and requirements for the
safety and quality of this product.

The purpose of the study was to analyse the current
international and national regulatory legal acts of the
leading countries of the world, which play a key role in the
international market for the production and sale of propolis
in terms of safety and quality of propolis. To achieve this
goal, the following tasks were identified: 1) to establish the
concept of “propolis” and its variations in international
legislation; 2) to identify the leading countries producing
propolis in the context of the analysis of the world market;

Animal Science and Food Technology. 2022. Vol. 13, No. 2




18

Review of national regulatory requirements for propolis quality for compliance...

3) to analyse international and national regulatory legal
acts regulating the safety and quality of propolis; 4) com-
pare international, national (other countries) regulatory
documents and regulations with Ukrainian regulatory doc-
uments regulating the safety and quality of propolis; 5) to
formulate proposals for improving the legal regulation of
propolis quality and safety in Ukraine, based on the latest
scientific research.

Materials and Methods

For the theoretical study of the issue, scientific and regula-
tory and technical information was analysed, which allowed
a systematised and generalised approach to the logical pro-
cessing of the obtained data to obtain a new interpretation
of them. Analysis and synthesis of scientific information was
performed by the Torraco method [29] using the Springer
scientific metric database and the Google Scholar search tool.

The materials for the study were the requirements of
Article 1308 of the Argentine Food Code “Propolis and the
Inclusion of Technical Specifications”, Annex VII “On Regula-
tion of Identification and Quality of Propolis Extract” of the
regulatory instruction No. 11 of 10/20/2000 [30]. Ministry
of Agriculture of Brazil [31], standards “Propolis - kit pszc-
zeli PN-R-78891” [32], NOM-003-SAG/GAN-2017 “Propo-
lis, Production and Specifications for its Processing” [33],
DEAS 990: 2019 “Bee Propolis — Specification” [34], DSTU
4662: 2006 “Propolis (bee glue). Technical conditions” [28].

Results and Discussion
According to Regulation (EU) No 1308/2013, propolis is
included in the general term “bee products” along with
honey, beeswax, royal jelly, and pollen [35].
According to the Commission Regulation [36], honey,
beeswax, royal jelly, propolis or nectar not intended for

human consumption belongs to the category of by-products
of beekeeping. Commission Regulation (EU) No. 142/2011
defines import and transit requirements for propolis in
particular [36]. Propolis must be exposed to -12 °C or lower
temperatures for at least 24 hours and not originate from
countries that are subject to a ban related to recorded cases of
infection with Paenibacillus larvae, Acarapis woodi (Rennie),
Aethina tumida, Tropilaelaps spp. At the same time, the
Commission Implementing Regulation [37] in Section 5 de-
fines that propolis is classified as edible products of animal
origin that are used in the production of pharmaceutical
products and food additives and are subject to control at
import points into the territory of the EU.

There are no official data on the global production
of raw propolis. However, the main producers are China and
Brazil. Annual production in China increased from 35 tons in
1984 to 300 tons in 2008 [38]. In 2004, production in Brazil
was 250 tons and was estimated to be between 10% and
15% of global production. Most of the propolis produced
in Brazil is exported to Japan, and this market is constant-
ly growing [39]. Other major producers of raw propolis
in the world include the United States, Spain, Romania,
Argentina, and Chile. According to this study, total indus-
trial production ranges from 1,800 to 2,400 tons/year [1].

When raw propolis is converted to processed prop-
olis, its recovery rate in the bee nest is approximately 37-
47% at the beginning of the season. During the season, the
recovery rate ranges from 15% to 25%, as nectar enters the
nest and bees add more wax to the propolis. It is known
that one scraping from the hive produces from 30% to 40%
pure propolis [40]. But not all commercially produced prop-
olis is processed into pure propolis, some is consumed as
raw propolis. The main enterprises operating in the global
propolis market are shown in Table 1.

Table 1. Main enterprises in the global propolis market

Company name Countries
Apis Flora Brazil
Wax Green Brazil
Comvita New Zealand
Apiario Polenectar Brazil
King’s Gel Propolis Brazil
MN Propolis Brazil
Ponlee Propolis Brazil
Manuka Health New Zealand New Zealand
Zhifengtang China
Beijing Baihua Apiculture Technology Development Corp China

Source: [1]

The prevalence of Brazilian companies among the
two companies of China and New Zealand deserves con-
sideration. According to Comvita, in 2017 its annual sales
turnover amounted to NZD 156 million and its profit to
NZD 9.4 million. In the same year, another company, Manuka
Health New Zealand had an annual sales turnover of NZD
80 million and a profit of NZD 3.5 million [1].

According to Annex VII “On the Regulation of the
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Identification and Quality of Propolis Extract” of the Nor-
mative Instruction No. 11 of 10/20/2000 [31] of the Ministry
of Agriculture of Brazil, the main purpose is to establish
minimum requirements for the quality of propolis extract.
Propolis extract is understood as the product of extracting
propolis components in neutral alcohol (food grade) ac-
cording to the technological process. Quality indicators are
determined using sensory and physicochemical properties.
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They are characterised by aroma, colour, taste, and appear-
ance, as well as the content of dry substances, wax, pheno-
lic and flavonoid compounds, alcohol, methanol, etc. There
is a requirement for the absence of additives and polluting,
foreign substances. Also, the product must not contain mi-
croscopic foreign substances of any nature. Special attention
is paid to the presence of larval spores Paenibacillus.

East African Standard (Republic of Uganda) DEAS 990:
2019 “Bee Propolis — Specification” defines general require-
ments, sampling, and test methods for bee propolis [34]. Bee
propolis is a bee glue or resinous mixture that bees produce
by mixing bee secretions and beeswax with collected ex-
udate from tree buds, sap flows or other botanical sources.
Among the sensory indicators, the appearance, colour, taste,
smell, consistency, and presence of foreign inclusions are
determined. This standard also provides for specific re-
quirements, including humidity, total ash content, wax
and resin content. The content of heavy metals, pesticide
residues and veterinary drugs is strictly controlled. Micro-
biological requirements are also established. Test methods
are carried out in accordance with international ISO stan-
dards [2], and the limits of indicators correspond to the
established indicators of the Codex Alimentarius Commis-
sion [41]. The standard provides for labelling requirements
and sets out mandatory items that must be indicated on
the package. In addition to the above, this standard is con-
stantly aimed at implementation with international stan-
dardisation organizations, interested states during use and
implementation, the World Trade Organisation, and the
Codex Alimentarius Commission [41].

The official Mexican standard NOM-003-SAG/GAN-
2017 “Propolis, production and specifications for its process-
ing” [33],in addition to the generally accepted sections (such
as scope, literature, definitions, sensory, physicochemical, and
antimicrobial requirements, test methods, conformity assess-
ment), additionally contains sections on penalties and com-
pliance with international standards and recommendations.
The standard provides for physical (colour, smell, taste, con-
sistency), chemical (flavonoids, common phenols, oxidation
index) characteristics and antimicrobial activity. Regarding
antimicrobial activity, all samples must be analysed for such
microorganisms as Staphylococcus aureus (ATCC), Escherichia
coli (ATCC) and Candida albicans (ATCC). Confirmation of

compliance with all requirements must be provided by an
official, approved or authorised laboratory indicating the
number of the reference strain used in the analysis. In addi-
tion, the standard in the section of test methods details the
methods of research and all procedures.

Article 1308 bis of the Argentine Food Code refers to
the product called “Propolis and the inclusion of technical
specifications” [30]. This regulation evaluates the charac-
teristics, properties, and safety limits of propolis. The la-
belling also indicates allergenic characteristics. Sensory
characteristics include aroma, colour, taste, consistency, and
appearance. Raw propolis must meet physical and chemical
requirements, namely, set limits for the content of ash,
phenolic compounds, flavonoids, lead, arsenic, pesticide
and antibiotic residues, oxidation rate, etc. It is forbidden
to use additives and foreign impurities. In addition to the
requirements for raw propolis, this article also establishes
requirements for soft propolis extract and indicates where
the use of propolis as an ingredient will be allowed. Mild
propolis extract semi-finished product, which is obtained by
processing propolis raw materials with ethyl alcohol, to ex-
tract biologically active components, impurities and wax.
The alcohol must be evaporated under a controlled tempera-
ture, so as not to affect the bioactive compounds, to pro-
duce a purified substance with a paste-like consistency. Raw
propolis and mild propolis extract are designed to meet the
special nutritional and nutritional needs of certain popula-
tion groups: food to meet the specific dietary needs of certain
groups of healthy people; food to meet the nutritional needs
of people with a certain physiological condition; fortified
foods; biological supplements; food with propolis.

Polish standard “Propolis — kit pszczeli PN-R-78891”
applies to the production and trade of propolis. Following
the example of other standards, sensory and physicochem-
icall parameters are monitored. Special requirements ap-
ply to batch packaging and individual propolis packaging.
A characteristic feature is that in this standard, propolis is
divided into two classes I and II [32].

The analysis of the above-mentioned international
and national regulatory documents regulating the safety
and quality of propolis revealed discrepancies between most
indicators. Regulatory documents of countries determine the
consistency and appearance of propolis differently (Table 2).

Table 2. Description of the appearance and consistency of propolis in different countries of the world

. Indicators
Countries .
Appearance Consistency
. Homogeneous or heterogeneous, preferably At room temperature: forged or hard, depending
Argentina X . . X T
in uncompressed pieces on botanical and/or geographical origin
. Hard, hard or soft substance of uniform At room temperature: from plastic to solid,
Brazil - - . . . L
colour, depending on the botanical origin depending on the botanical origin
. Solid at temperatures up to 20 °C, sticky and plastic
Poland - o
at temperatures above 20 °C.
Mexico Resinous substance, hard, brittle Atroom temperature, it 1s pllable or hard, depending
on its botanical origin
Lipophilic in nature, with decreasing temperature
East African region Characteristic, depending on the origin it becomes brittle, hard, as the temperature rises —
soft, pasty, sticky
Ukraine Lumps, crumbs, or briquettes Dense, hard, heterogeneous at fracture

Note: 'the standard “Propolis - kit pszczeli PN-R-78891” does not regulate the indicator [32]

Source: grouped by authors based on sources [28; 30; 31-34; 42]
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The normative document of Ukraine [28] does not
account for the ambient temperature when determining the
consistency of the tested samples. Given the physicochemical
characteristics of propolis and their dependence on tempera-
ture, it should be noted that failure to take this into account
may lead to erroneous assumptions about these parameters.

When assessing the appearance, the origin of propolis (plant
sources) and methods of its selection are not included.

In the regulatory documents of the countries, there
is a tendency of similarity of the established requirements
for colour, odour, and taste, but there are also characteristic

differences (Table 3).

Table 3. Sensory characteristics of propolis in different countries of the world

. Indicators
Countries
Colour Smell Taste
Yellow, browq, greenish, reddlsh , bro Resinous or balsamic, depending Varied, from mild
. and their shades, depending - - -
Argentina . . .. on its botanical and/or to strong, bitter,
on botanical and/or geographical origin cographical origin and snic
and concentration seograp § picy
It is diverse, depending on the origin ~ Characteristic, depending on the characteristic, mild
Brazil and concentration (amber tones, botanical origin (balsamic to strong, bitter,
reddish and greenish) and resinous) and spicy
Poland Yellow to dark brown,‘often with Balsamic, pleasant B
a green or red tinge
Red, red-yellow, dark yellow, Resinous (woody smell) From mild balsamlc
. . to strong and spicy,
Mexico brown-green, brown, or black, or balsamic (waxy smell), . .
. - L. . . - . depending on its
depending on the botanical origin depending on its botanical origin : L.
botanical origin
East African region | Characteristic, depending on the origin Characteristic, (.ie.p ending Chg racteristic,
on the origin depending on the origin
Dark green, brown, greenish-brown, . .
. . - Resinous (a mixture of smells of . . .
Ukraine brown, grey with greenish, yellow h . dl d 1 Bitter, slightly burning
or brown tint oney, pine needles, and poplar)

Note: 'the standard “Propolis — kit pszczeli PN-R-78891” does not regulate this indicator [32]

Source: grouped by authors based on sources [28; 30; 31-34]

The main sensory characteristics of propolis in dif-
ferent regions are primarily determined by different bo-
tanical sources of origin. The aetiology of bees during the
accumulation of propolis contributes to the polyfloricity of
its composition and colour heterogeneity. In addition, the

method of collection and cleaning can affect the main sen-
sory parameters of raw propolis.

Requirements for the content of biologically active
substances are contained in most regulatory documents. The
indicators almost do not differ among themselves (Table 4).

Table 4. Biologically active substances of propolis

. Indicators
Countries X T 5
Flavonoids Oxidation Phenols AOA (CA50)* Ethanol-soluble resins
Argentina min 0.5% max 22 ¢ min 5%? -5 min 30%
Brazil min 0.25% max 22 ¢ min 0.5% -6 methanol max 0.4 mg/1
Mexico min 0.5%! max 22 ¢ min 5%3 min 100 mcg/ml -7
Ukraine min 25% 0.6 per 1 mg cm® -8

Notes: !expressed as quercetin equivalents; 2expressed as gallic acid; *expressed as the equivalent of gallic acid; “ability of the substance
to absorb free radicals, antioxidant activity; > the Article 1308 bis “propolis and inclusion of technical specifications” does not regulate
this indicator; in Annex VII “On Regulation of Identification and Quality of Propolis Extract” the indicator is not regulated; ’in NOM-003-
SAG/GAN-2017 “Propolis, Production and Specifications for its Processing” the indicator is not regulated; in DSTU 4662: 2006 “Propolis

(bee glue). Technical conditions” does not regulate the indicator
Source: grouped by authors based on sources [28; 30; 31; 33]

The regulatory documents of Ukraine should in-
clude the definition of the total amount of phenols, AOA
(antioxidant activity), the content of ethanol and wa-
ter-soluble resins, and the methods for determining all
indicators should be brought to international standards.

Animal Science and Food Technology. 2022. Vol. 13, No. 2

Requirements should be divided according to the purpose
of further use (for example, for the food or pharmaceutical
industry). The analysed regulatory documents of Poland
and the East African region (Uganda) do not regulate the
content of biologically active substances of propolis [34].
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Regarding physicochemical characteristics, only the
standard of the East African region (Uganda) DEAS 990:
2019 “Bee propolis — specification” [34] requires compliance

with all the following indicators. Other countries specify
in their regulations certain indicators that, as they believe,
have the greatest impact on the quality of propolis (Table 5).

Table 5. Physical and chemical characteristics of propolis

. Indicators
Countries .
Dry substances, % Total ash content, %, max! Wax, %, max' Resin, %, max!
Argentina 10 5 -2
Brazil 11 -3 1 -3
East African region 6 10 30 50
Ukraine -4 15.0 -4

Notes: 'maximum allowed value; ?Article 1308 bis “Propolis and Inclusion of Technical Specifications” does not regulate indicators;
SAnnex VII “On the Regulation of Identification and Quality of Propolis Extract” does not regulate indicators; “DSTU 4662: 2006 “Propolis

(Bee Glue). Technical Conditions” does not regulate the indicators
Source: grouped by authors based on sources [28; 30; 31; 34]

It is necessary to introduce the parameters of dry
matter content and total ash content into the normative doc-
umentation of Ukraine. Depending on the collection method,
the wax content will vary. It would be necessary to divide
propolis into categories depending on the wax content. Prop-
olis of category 1 with a wax content of up to 5%, category 2
up to 10% and category 3 up to 15%. The less wax, the higher
the content of plant resins in propolis, and accordingly, the
value and cost of propolis should be higher. This approach
would encourage the industry to improve the technology for
greater benefits, and the market would receive a better product.

The analysed regulatory documents of Poland [32]
and Mexico [33] do not regulate the physical and chemical
characteristics of propolis.

Contamination is important in developing the qual-
ity and safety of both raw materials and finished products.
It is important that the most common heavy metals, pesti-
cides, antibiotics, and radionuclides must be controlled by
regulatory documents during production. Some countries
try to control most of the indicators, and some countries
do not regulate these indicators in the analysed regulatory
documents (Table 6).

Table 6. The normalisation of propolis pollutants, mg/kg

Indicators
Countries Arsene (As)  Lead (Pb)  Mercury (Hg) Cadmium (Cd) PeStiCidf:s‘;:ii:;‘ﬁbi"ﬁc
Argentina 1.0 2.0 -1 Not allowed
East African region 0.5 1.0 0.05 0.2 -2
Ukraine 0.5 1.0 -3 0.05 0.005

Notes: !'Article 1308 bis “Propolis and Inclusion of Technical Specifications” does not regulate this indicator; 2in DEAS 990: 2019 “Bee
Propolis — Specification”, the indicator is not regulated; SDSTU 4662: 2006 “Propolis (Bee Glue). Technical Conditions” does not regulate

the indicator
Source: grouped by authors based on sources [28; 30; 34]

In the analysed regulatory documents of Brazil [31],
Poland [32] and Mexico [33] heavy metals, pesticide and
antibiotic residues in propolis are not regulated. The
content of radionuclides in the analysed regulatory doc-
uments is not regulated. According to DSTU 4662:2006
“Propolis (Bee Glue). Technical Conditions” the con-
tent of radionuclides is determined by the state hygiene
standards GN 6.6.1.1-130-2006. The permissible levels
of Cs-137 and Sr-90 radionuclides in food and drinking

water approved by the Ministry of Health of Ukraine on
05/03/2006, in particular, should not exceed the permissible
levels of 137Cs any more than 600 Bg/kg, °°Sr no more than
200 Bg/kg. [28]

The standard “Propolis — kit pszczeli PN-R-78891” [32]
does not regulate microbiological indicators. In addition,
most of the reviewed regulatory documents do not pay
special attention to microbiology, which may adversely
affect the safety properties of propolis (Table 7).

Animal Science and Food Technology. 2022. Vol. 13, No. 2
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Table 7. Regulation of microbiological indicators

Indicators
Countries ichi :
Yeast/mould Eschert.c hia Staphylococcus Can.dtda Paenibacillus Salmonella
CFU/g coli albicans
= 0
Argentina _ -2 -2 -2 -2 c=0
m=10 1
M = 100" m=0
Brazil -3 -3 -3 -3 Prohibited -3
Mexico -4 Prohibited Prohibited Prohibited -4 -4
East African region 10 CFU/g Prohibited Prohibited -5 =5 -5
Ukraine under 100 Prohibited -6 -6 -6 Prohibited

Notes: 'n =number of units that make up the sample, C = number of samples that have values between m and M; ?Article 1308 bis “Propolis
and Inclusion of Technical Specifications” does not regulate indicators; 3in Annex VII “On Regulation of Identification and Quality of
Propolis Extract”, indicators are not regulated; “the Standard NOM-003-SAG/GAN-2017 “Propolis, Production and Specifications for its
Processing” does not regulate the indicators; ’in DEAS 990: 2019 “Bee Propolis — Specification” indicators are not regulated; °DSTU 4662:
2006 “Propolis (Bee Qlue). Technical Conditions” does not regulate the indicators

Source: grouped by authors based on sources [28; 30; 31; 33; 34]

It is proved that propolis contains wax of animal and
vegetable origin [43; 44]. Bees can transfer old wax during
nest rebuilding [44]. Contaminated old wax, together with the
remains of veterinary drugs and pesticides, can penetrate into
propolis. Thus, cleaning the nest elements from old honey-
combs (wax) and propolis improves the quality of the latter.

As a result, the national regulatory legal acts regu-
lating the quality of propolis should be updated in accor-
dance with international market requirements. Adapting
regulatory documents to international ones should contain
the principles of good beekeeping practice in propolis pro-
duction, which is currently absent in Ukraine.

The authors also consider it expedient to harmo-
nise the main quality indicators of raw propolis with the
requirements of regulations of the leading countries of
propolis producers (Brazil). In regulatory documents, it is
necessary to divide the methods of determining quality
into basic (general) and special, depending on the further
use of the batch under study.

There are no requirements in the national regulatory
framework on the quality of propolis regarding the quality of
imported valuable types of propolis imported to the domes-
tic market. The requirements should also be updated. Par-
ticular attention should be paid to the prevention of coun-
terfeit and low-quality propolis in large batches for export.
As a result of the analysis and systematisation of scientific
information, international and national regulatory docu-
ments, it is proposed to elaborate:

1) a normative document regulating the process of ob-
taining propolis with the use of advanced technology as
a preventive approach to obtaining safe and high-quality
propolis that will meet the requirements specified in the
regulations;

2) regulations for identifying propolis types (the type
of propolis is labelled according to the dominant source of
plant resin);

3) classification and relevant requirements depending on
the further purpose and method of production/processing:

— Group I Raw Propolis is intended for use and processing
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in food, pharmaceutical, medical, and veterinary industries
in Ukraine and/or for export.

— Group Il Raw Propolis is intended for use and processing
as technical raw materials in Ukraine and/or for export.

— Group III Raw Propolis obtained in an organic apiary.

- Group IV propolis, which is imported to Ukraine.

4) list of the most common agrochemicals and veterinary
drugs that need to be identified in organic propolis, and the
procedure for its mandatory review every 10 years;

5) methodology for determining the main substances
of markers to identify the regional and botanical origin of
propolis (plant fibres, palynology).

The proposed approach will regulate the propolis
market in Ukraine and will contribute to the formation of
added value for raw propolis in the case of its grouping by
purpose and method of production and processing; will al-
low exporting propolis as raw materials or finished products.

Conclusions

The main producer in the world market of propolis is Brazil,
the second place is shared by New Zealand and China. The
norms of the national standard were analysed for compli-
ance with some foreign regulatory documents that con-
tain the most criteria for assessing the quality of propolis,
namely: Brazil, Argentina, Poland, Mexico, East African re-
gion. European requirements for regulating the international
propolis market are also given.

The regulatory document of Ukraine does not account
for: ambient temperature when determining the consis-
tency of propolis origin (plant sources) and the methods
of its selection when assessing the appearance; total phe-
nols, antioxidant activity, the content of ethanol and wa-
ter-soluble resins; dry matter content; total ash content;
categorisation depending on the impurity of wax; microbi-
ological indicators. Regulations on the content of residues
of veterinary drugs and pesticides should be expanded to
reflect the modern drugs used.

Significant differences in national and international
standards make it impossible to realise the export potential
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of Ukraine. It is recommended to develop new regulatory Prospects for further research are to develop tech-
documentation for regulating the production, processing, nologies for obtaining and identifying various types of
and quality assessment of propolis. propolis.
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Ileperisaa HaIliOHAJIbHUX HOPMATUBHUX BUMOT [0 SAKOCTi IIPOIOJicy
Ha BiAMOBiAHIiCTh Mi’KHApPOJHUM CTaHJApTaM

Poman Map’saHoBuu [IBukaimok!, JleoHopa OnekcanapiBHa AgaMuyK’ 2,
Aprtem ImutpoBuu AHTOHIB!, CemaT CeBUH?

'HamionaspHMIT YHiBepcuTeT 6iopecypciB Ta IpUPOOOKOPUCTYBaHHS YKpaiHu
03041, Byn. I'epoiB O6oponn, 15, m. Kuis, Vkpaina

’HanioHa/IbHMIT HAYKOBUIT LIEHTP «IHCTUTYT OMKinbHMIITBA iMeHi I1. I. TIpokomoBuya»
03680, Byi1. 3abonoTHoro, 19, m. Kuis, Ykpaina

SYHiBepcuTeT AHKapu
06100, Byn. Toronb Kagmeci, 6A, m. AHkapa, TypeuunHa

AHoTanis. 3BakalouM Ha 3pOCTaHHS MOMUTY cepejll CIIOKMBAUiB MisKHApOLHOTO PUMHKY Ha IMPOIIOIIIC, € aKTyaJbHUM
TepersiHyTH BiATIOBiMHiCTh HalliOHAIbHOT TOKYMeHTallii 10 MixkHapOIHO1, 30KpeMa KpaiH sIKi € TimepaMu 3 BUPOOHUIITBA
i1 TepepoOISTHHS 1[bOTO MPOMAYKTY. [HTerpalis Ta ajamnTallisi HalliOHaJbHOTO 3aKOHOMABCTBA JO HOPM 3aKOHOMABCTBA
CBiTOBOI CIiJIBHOTY BUMAarae TaKOX Mepemisiay MiAX0AiB A0 SIKOCTi Ta 6e3MeyHOCTi Mpormoicy. ToMy, METOIO JOC/TiASKEHHS
6y/7I0 TIPOBeJEeHHS aHasi3y UMHHMX MIKHAPOZHUX Ta HAIIOHATbHUX HOPMATUMBHO-MIPABOBMX AaKTiB MPOBIZHUX KpaiH
CBiTY, KOTPi BifirpatoTh K/II0YOBY POJIb Ha MIDXKHAPOJHOMY PMHKY BUPOOHUIITBA Ta peasisallii mporosmicy 3a MoKa3sHUKaMu
6e3meyHOCTi Ta SIKOCTi mpomoricy. BukopucToByBanu Metos Toppako AJIs1 aHasli3y Ta CMHTEe3y HayKOBOi i1 HOPMaTHUBHO-
TeXHiuHOi iHdopMmallii; KopucTyBamucss HayKOBO-MeTpMUHOI 6a3010 Springer Ta MOIIYKOBMM iHcTpymeHTOM Google
Scholar. MaTepiaiamu CTyryBai HOpMaTUBHiI JOKyMeHTH Ykpaiuu, €C, Bpasunii, Aprentunu, [Tonburi, Mekcyku, CxigHo-
AbpHrKaHCBKOTO peTioHy. 3’SICYBaIN, MO KPUTEPiSIMU IJIST OI[iHIOBAHHS SIKOCTi MTPOTIONICY Y MiskHAPOAHI HOPMATUBHO-
TEeXHiUHili JOKyMeHTallii CJyTyIOTh OPraHOJIENTUYHI (30BHIIlIHI/ BUIJISI, KOHCUCTEHIIiS, KOJIip, 3amax, cMak), ¢isuko-
ximiuni (cyxi pedyoBMHM, 3arajgbHa 30JbHICTb, BiCK, CMOIM) MiKpoOionoriuHmMx (mpixkmxi, ruricHsBu, Escherichia coli,
Staphylococcus, Candida albicans, Paenibacillus, Salmonella) mokasHuku 6ionorivHoi aKTMBHOCTI ((hIaBOHOIIM, OKUCIEHHS,
(beHOMM, aHTMOKCUIAHTHA AKTUBHICTh, €TAHOI-PO3UYMHHI CMOJIM) Ta KOHTaMiHaIlii (BaXKKi MeTaln, 3/IUMIIKY TIECTUIUTIB
i aHTM6iOTMKIB, pamioHyKIiaM). BcTaHOB/IEHO HEBiAMOBIAHICTD AitoUuoTo B YKpaiHi HOPMATMBHOIO TOKYMEHTA 10 BUMOT
MisKHApOJHUX pEerIaMeHTiB, a caMe 3a MOKa3HMKAMM: BMICTy (GEeHOJiB, €TAHOIbHO- Ta BOJOPO3UMHHUX CMOJI, CYXUX
PeUOBMH; 3arajabHOi 30/IbHOCTi; aHTMOKCUIAHTHOI aKTMBHOCTI; KOJIOHIEYTBOPIOIOUi ofyHMIli. Bu3HaueHo, 1m0 B YKpaiHi
MPONOJIiC HE PO3AiJeH0 3a KaTeropisiMu 3ajeXHO BiJi HOMIIIOK BOCKY; He BpPaxOBaHO TeMIlepaTypy 30BHilIHbOTO
cepelOBMILA MiJ] Yac BM3HAUEHHS MOKa3HMKA KOHCUCTEHIIii; He 6epeThCsi 1O yBaru 60TaHiuHe MOXOIKeHHS Ta CIIOCoOU
710TO BimOOPY Iif, Yac OI[iHIOBAHHS OPraHOJENTUYHUX BAACTUBOCTEi. OGIPYHTOBAHO MiIXim IJsT YPEryaioBaHHS PUHKY
npornosicy B YKpaiHi, mjo crpusatuMe GOpMyBaHHIO JOAAHOI BapTOCTi Ha IPOTOIiC-CUpels y pasi #oro rpymyBaHHS
3a MIPM3HAYEHHSIM Ta CII0CO6Y BMPOOHMIITBA i MepepoOITHHS. MaTepiany CTaTTi CTaHOBJISATh MPAKTUYHY I[iHHICTh JJIst
(dbopmyBaHHS HOBUX Ta TapMOHi3allii iCHyI0UMX HOPMATUBHO-TEXHIYHMX PETVIAMEHTIB 100 SIKOCTi ITPOIIOIiCY, Ta MOXKYTh
6yTK BUKOPUCTaHi Y pobouiit rpymi 3 po3BUTKY O KiTbHULITBA ITpY MiHarponomiTuku Ykpainu

KirouoBi c/ioBa: HOpMaTMBHE PEry/IIOBaHHS, TPOIYKTH GIKiTbHUIITBA, crienmdikallis mportoicy, imeHTudikaliis mporosicy,
TUITM TIPOTIONICY
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