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Abstract

Cricket flour is gaining popularity in the Ukrainian market because it has a high crude protein content (up to
70.0%). This type of raw material is offered to a large category of people: athletes, people who monitor their
nutrition, children and adults. However, for its widespread use in food products, in accordance with the legislation
of Ukraine, it is necessary to conduct a number of studies.

One of such studies is the determination of microbiological indicators. The paper investigated and compared
microbiological parameters of cricket flour compared to wheat flour. Based on the results of research, it was de-
termined that flour from crickets meets the requirements of the legislation of Ukraine in terms of microbiological

indicators, so it can be used in the production technology of whipped flour semi-finished products.
Keywords: flour from crickets, wheat flour, microbiological indicators, semi-finished whipped flour, food

safety.

Introduction

In Ukraine, the demand for healthy food with the
use of new types of raw materials, new methods of tech-
nological processing, and the use of resource-saving
and eco-technologies is growing every year. That is
why food manufacturers are expanding their range of
products by using different types of raw materials, in-
cluding raw materials supplied abroad. Such raw mate-
rials, as a rule, contain components that enrich products
with macro- and micronutrients, vitamins, proteins, and
have a wide range of functional properties.

However, according to the Law of Ukraine "On
the Quality and Safety of Food Products”, raw materials
of foreign production must undergo a number of studies
to establish their compliance with Ukrainian standards
and wide use [18].

The safety of raw materials sold within Ukraine is
assessed by qualitative and quantitative indicators, or-
ganoleptic, physicochemical, toxicological, and in par-
ticular microbiological properties.

Research of microbiological indicators is carried
out for all food products sold within Ukraine, and new
products that are in great demand among consumers re-
quire a particularly careful study of their properties.
One of these products is whipped flour semi-finished
products (SFP) using cricket flour.

It is known that SFP make up more than 10% of
the entire flour confectionery market. They have good
taste and aromatic properties, but low content of pro-
teins and vitamins [19].

The content of proteins, vitamins, dietary fibers,
and minerals in the SFP is defined as the sum of the
corresponding components of the recipe components
included in the SFP. One of these components is wheat
flour (WH). It is known that during the production of
wheat flour, the outer shell of the grain is removed,
which contains a large group of dietary fibers, vitamins
and minerals [21].

Therefore, the inclusion of innovative raw materi-
als, both Ukrainian and foreign production, in the for-
mulation of the SFP is expedient and scientifically sub-
stantiated [9, 10, 12, 15, 20].

Analysis of recent research and publications. In
recent years, many researchers have considered insects
as a potential source of alternative proteins. From the
analysis of the world practice of using insect flour, it is
known that insects can be consumed in three variations:
as whole insects, ground into powder, and as an extract
(protein isolate) [13].

In Europe, America, Africa, Asia, China, etc.,
products of cricket processing - flour or cricket powder
- are used for consumption.

Cricket flour (CF) is made from crickets of the ge-
nus Acheta domesticus using various processing meth-
ods (freezing, frying, drying) to ensure microbiological
purity and safety, increase shelf life and improve the
sensory appeal of raw materials [16, 17]. The use of
such processing methods is of crucial importance for
increasing the shelf life of raw materials and slowing
down the deterioration processes of CF [4].

Scientists [1] note in their work that for further
production of flour from whole fresh crickets, the in-
sects must be starved for 24 hours, then washed with
water and subjected to blanching at a temperature of
100°C for 1 minute then freeze at —18 °C. Frozen crick-
ets are lyophilized within 24 hours. Dried samples are
ground into powder using a mill. Before storing under
vacuum in the refrigerator, the resulting flour is sifted
through sieves with a hole diameter of 1.25 mm.

Other researchers [14] used frozen insects for the
manufacture of flour from crickets and its subsequent
use in the recipe of various types of cereals. Before
making flour, crickets were thawed at a temperature of
50 °C for 12 hours. After thawing, the samples were
washed at a temperature of 18°C to remove dirt and heat
treated in hot water at 100 °C for 5 minutes for effective


https://doi.org/10.5281/zenodo.10700511

The scientific heritage No 131 (2024)

57

sterilization. Crickets were dried in an oven at 60°C for
24 hours. After drying, the insects were crushed using
a laboratory grinder and sifted through a sieve with a
hole diameter of 0.595 mm. The produced powder was
packed in sterile polyethylene bags with a fastener and
stored at a temperature of 4°C for its further use.

In their works, researchers [21] used the method
of washing insects with sodium hypochlorite solution
and subsequent freezing at a temperature of -24°C;
blanching was carried out at a temperature of 100°C for
5 minutes. After that, the method of drying using an
electric cabinet at 80°C for 7 hours was used.

Conducted research on CF production has shown
that methods of processing fresh or frozen crickets can
lead to the destruction of the main nutrients contained
in insects.

Also, according to research data [7], it was found
that the quality of flour may deteriorate during long-
term storage of BC. The main problem that leads to a
decrease in the shelf life of flour is microbiological con-
tamination, as a result of which the color of the flour
can change and it can become bitter.

In this study, flour from crickets, which is sold
within Ukraine but produced in Great Britain, was used
for the production of semi-finished batter. Taking into
account research data [5, 8] that crickets can be infected
with pests and spoilage microorganisms that contribute
to the deterioration of the properties of raw materials
during long-term storage and sale. Therefore, before
using raw materials from insects in food technology, it
is important to determine the microbiological indicators
of its quality.

The aim of this study. The aim of this study is to
determine the microbiological indicators of the quality
of flour from crickets for its further use in the technol-
ogy of food processing.

Results and discussion For the production of
SFP, the following were used: chicken eggs - TM

Yasen Svit (DSTU 5028:2008), sugar TM Komora
Krup (DSTU 4623:2006), wheat flour TM Khutorok
(TU U 15.6- 2778401454-001:2006) , citric acid TM
"UNA" (DSTU GOST 908:2006), flour from crickets
TM "SENS Foods" London UK [2].

Cricket flour belongs to the products that are im-
ported abroad with the corresponding accompanying
documentation (Document 32022R0188) [2], and is
classified as a product that requires thorough research
to determine microbiological indicators before use.
Therefore, before introducing CF into the formulation
of the SFP, studies of the microbiological parameters of
the raw materials were conducted, since in view of the
production of CF, it may contain microorganisms, the
content of which does not allow the use of the studied
raw materials in the production of food products. These
studies were conducted at the Sumy Regional Center
for Disease Control and Prevention of the Ministry of
Health.

Among the microbiological indicators, the total
number of aerobic colonies of microorganisms, the
number of mold fungi, yeast, Escherichia coli, patho-
genic microorganisms, including salmonella, Listeri-
amonocytogenes, bacteria of the Enterobacteriacae
family, sulfite-reducing anaerobes, Bacilluscereus, co-
agulase-positive staphylococci.

Simple nutrient agar was chosen as a nutrient me-
dium for determining the total number of aerobic colo-
nies; quantities of mold fungi, yeast - Saburo agar;
pathogenic microorganisms, including salmonella - sel-
enite broth; Listeriamonocytogenes, bacteria of the En-
terobacteriacae family, sulfite-reducing anaerobes -
Kesler's medium; Listeriamonocytogenes, bacteria of
the Enterobacteriacae family, sulfite-reducing anaer-
obes, Bacilluscereus, coagulase-positive staphylococci
- Ploskirev's medium, Edel's and Kompelmacher's me-
dium, respectively.

Table 1
Results of microbiological studies of wheat flour
- Units of Requirements of reg- | The results
Name of the indicator
measurement ulatory documents of tests
1 2 3 4

MAFAN/total number of aerobic colonies CFUlg no more 1,0*10° 5,7%10*
Mould fungi CFU/g no more 1,0%102 1,0*10!
Yeast CFU/g no more 1,0*10? no more 10
Escherichia coli CFU/g no more 5,0*10! not found
Pathogenic microorganisms, including salmonella in25¢g not permitted not found
Listeriamonocytogenes in25¢g not permitted not found
Bacteria of the genus Enterobacteriacae CFU/g no more 1,0*10? not found
Sulphite-reducing anaerobes CFU/g no more 3,0*10* not found
Bacilluscereus CFUlg no more 1,0*10? less than 10
Coagilasepos. Staphylococcus CFUlg no more 1,0*10? not found
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Table 2
Results of microbiological studies of cricket flour
N L Units of measure- | Requirements of reg- | The results
ame of the indicator
ment ulatory documents of tests
1 2 3 4
MAFAN/total number of aerobic colonies CFU/g no more 1,0*10° 7,0%10*
Mould fungi CFU/g no more 1,0*10? 2,010t
Yeast CFUl/g no more 1,0*10? no more 10
Escherichia coli CFUl/g no more 5,0*10! not found
Pathogenic microorganisms, including salmonella in25¢g not permitted not found
Listeriamonocytogenes in25¢g not permitted not found
Bacteria of the genus Enterobacteriacae CFU/g no more 1,0*10? not found
Sulphite-reducing anaerobes CFU/g no more 3,0*10! not found
Bacilluscereus CFU/g no more 1,0¥102 Iesslghan
Coagilasepos. Staphylococcus CFU/g no more 1,0*10? not found

Taking into account the results of the studies pre-
sented in Table 2 and comparing them with the results
of studies of microbiological parameters of wheat flour
(Table 1), the CF contains a total number of aerobic
colonies of 7.0*101 CFU/g, which is higher than in
wheat flour, but is an acceptable norm for flour; the
number of plastid fungi is 2.0*101 CFU/g, in turn, in
wheat flour up to 1.0*101 CFU/g; yeast is not more
than 10 CFU/g, pathogenic microorganisms, including
Salmonella. Salmonella were not detected, as well as a
number of microorganisms harmful to the human body.

Based on the data obtained, the microbiological
characteristics of CF comply with the state standards of
Ukraine, which are regulated for wheat flour [6], i.e.,
cricket flour is almost indistinguishable from wheat
flour in terms of microbiological characteristics, so it
can be used as an innovative ingredient in the produc-
tion of whipped flour semi-finished products.

After researching an innovative ingredient in a
semi-finished whipped flour product, it is important to

determine the microbiological characteristics of the fin-
ished product.

The main indicators for determining the microbi-
ological safety of whipped flour semi-finished products
were the presence of mesophilic aerobic and facultative
anaerobic microorganisms (CMAFANM), Escherichia
coli bacteria, S. Aureus, pathogenic microorganisms, in
particular bacteria of the Salmonella genus, yeast and
mould fungi.

The study of the dynamics of changes in microbi-
ological safety indicators of the SPF was determined
during the storage of the semi-finished product in four
variations: 1 - immediately after cooling (12 hours), 2 -
after 48 hours of storage (2 days), 3 - after 96 hours of
storage (4 days), 4 - after 168 hours of storage (7 days).
The storage of the SPF was carried out at an ambient
temperature of 18-20 °C hermetically packed in cling
film. The recommended shelf life of the whipped flour
semi-finished product is 7 days.

Table 3
Results of microbiological studies of spongecakewith 10.0% cricket flour
- Shelf life of the product
Name of the indicator oh. 48 h 96 h. 168 h.

KMAFANM CFU in 1 g, not more than 1,0%10* | 1,0%10* | 1,0%10* | 1,0*10°
The weight of the product, g, which is not allowed:
BCCP (coliforms) S Not found
S. aureus Not found
Pathogenic microorganisms, including Salmonella Not found
Yeast, CFU per 1 g, not more than 10,0 10,0 10,0 10,0
Mould fungi, CFU per 1 g, not more than 1,0¥102 | 1,0%10% | 1,0%10% | 1,0*10?

According to DSTU 4803:2007 [3], the shelf life
of foamy semi-finished products is 7 days. According
to microbiological indicators, the permissible rate of
CFU per 1 g is not more than 5*10% in this work
1.0%10%4; product weight, g, is not allowed: BCCP
(coliforms) S - 0.1, S. Aureus - 1.0, pathogenic micro-
organisms, in particular Salmonella - 50. In the study
of CFU, no pathogenic microorganisms were detected
during the shelf life; Yeast, CFU per 1 g, not more than
50, according to Table 3 yeast, CFU per 1 g, not more
than 10.0; Moulds, CFU per 1 g, not more than 50, in
the study - 1.0*102. Thus, according to the results of the
study (Table 3), it was found that, regardless of the

shelf life, all model samples of the SFP during the spec-
ified shelf life comply with the microbiological param-
eters according to DSTU 4803:2007.

Conclusion. Thus, the study of the microbiologi-
cal parameters of cricket flour for contamination with
microorganisms that may be contained in the flour due
to its production in another country, as well as transpor-
tation and storage for a long time, showed that cricket
flour meets the sanitary and epidemiological safety re-
quirements in force in Ukraine and intended for wheat
flour. Therefore, it can be recommended for use in the
technology of whipped flour semi-finished products.
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In turn, no pathogenic microorganisms were de-
tected in whipped flour semi-finished products with the
addition of CF in the amount of 10.0% and stored for 7
days. Accordingly, it should be noted that CF is a prod-
uct that will not affect the development of harmful mi-
croorganisms in the SFP during storage.
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