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«ASSESSMENT OF FRESHNESS AND NATURALNESS OF HONEY BASED ON
ORGANOLEPTIC, PHYSICOCHEMICAL, AND MICROBIOLOGICAL
PARAMETERS»

Abstract. The article presents the results of comprehensive studies of honey collected in
various districts of the West Kazakhstan region, aimed at assessing its quality and safety.

The research included organoleptic, physicochemical, and microbiological analyses.
Organoleptic evaluation showed that all samples had a clear or slightly turbid consistency, a
pleasant aroma and taste typical of their botanical origin, and no signs of fermentation or foreign
odors. Physicochemical analysis revealed that the diastase number ranged from 9.4 to 15.0
Gothe units, acidity was 2.6-3.5 ml NaOH/100 g, and moisture content ranged from 17.6 to
18.5%, meeting the requirements of GOST 19792-2017 and GOST 31774-2012.
Microbiological tests showed no presence of coliform bacteria, yeasts, molds, or spore-forming
microorganisms. The total microbial count was below the permissible level (<102 CFU/g),
indicating high sanitary quality and product safety. The obtained data confirm the naturalness,
maturity, and microbiological safety of the studied honey, reflecting the favorable beekeeping
conditions in the West Kazakhstan region.

Key words. Honey, freshness, naturalness, organoleptic parameters, physicochemical
properties, microbiological indicators, product quality.
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HOTHXKENEpl KeNTIPLITEeH.

3epTTey OpPraHONENTHKANBIK, (U3HKA-XUMHAIBIK >KOHE MHUKPOOHOIOTHMANBIK Talaay
aaicTepiH KaMThLabl. OpraHojenTHkalblK Oaraiay OoibIHIIA OapiIbIK YITJIEep MOJIIIp HeMece
azzan OyIblp KOHCUCTCHIIMAFA, AKarbIM/bl XOII HICKE *oHe OOTAHMKAJBIK ILIBIFY TEriHe cai
nomre ue 00sapl, anry HeMece O6eTeH mic Oenriepi OalkanManbl. PU3HKA-XUMHSIBIK Taaaay
HOTHIKECIHAe AuacTa3ablK canbl 9,4—15,0 ['ote 6ipnikTepi apanbiFbIHAa, KbIIIKBUIABIFEL 2,6—3,5
i1 NaOH/100 r, an urran memmuepi 17,6—18,5 % 6onabl. bapasik kepeerkimrep FOCT 19792
2017 wone 'OCT 31774-2012 tanantapbiHa coiikec keneii. MUKpOOHOIOTHUSIIBIK 3epTTEY
HOTHXKeNepi OOMBIHINA 1IIeK TasgKIIaTapsl TOOBIHBIH OaKTEPHSIIAPHEI, AIIBITKBLIAP, 3CHAC JKOHE
CIopa TY3YIIi MUKPOOPTaHU3MIEP aHBIKTATFaH KOK. JKanmsl MUKpOOTBIK CaHBI PYKCAT E€TITEH
nenreiinen acnaael (<10? KOE/r). AnbiHran HaTHKENep 3epTTeNreH OanblH TaOUFHUIIBIFBIH,
JKETUTYIH JKOHE MHMKPOOHOJIOTHMSUIBIK KayIICI3riH Aaienjeill, coHaaili-aKk eHipaeri apa
HIAPYALIbLIbIFBIHBIH KOJIAMIIbI KaFJaiiblH KOPCETE/I1.

Kinm ce3oep. ban, 6anfbIHABIK, TAOUFUIIBIK, OPTaHOICTITUKAIBIK KOPCETKINITEp, (hH3HUKa-
XUMUSIIBIK KACHETTEP, MUKPOOHOIOTHSIIBIK KOPCETKILITEDP, OHIM Canachl.
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«OIEHKA CBEKECTU U HATYPAJIBHOCTH MEJIA ITO COBOKYITHOCTH
OPIAHOJIENITUYECKHUX, PU3UKO-XUMHYECKHUX U
MUKPOBHOJIOI'MYECKHUX ITAPAMETPOB»

Annomanua. B cratbe npeacTaBIEHbI PE3YIbTaThl KOMIUIEKCHBIX HCCIEN0BaHHI MEna,
cOOpaHHOro B pa3/IMuHbIX paiioHax 3anagHo-KazaxcraHckoii 00nacTH, MPOBEAEHHBIX C LEJbIO
OLIEHKH €ero KayecTBa 1 0e30MacHOCTH.

Hccnenopanus BKJTHOUAIH OpraHoNENTHYECKHUE, (bHU3UKO-XMMHYECKHE H
MHKpOOHOI0OTHUECKHE MeTOIbl aHanu3a. [1o opranonenTHyeckuM mokasaTesnsiM Bce 00pasiibl
XapakTepU30BAIUCh IPO3PAYHOH UIIM CIIETKa MYTHOM KOHCHCTEHLIMEH, IPUATHBIM apOMaTOM M
BKYCOM, COOTBETCTBYIOLIMM OOTAHHYECKOMY ITPOMCXOKACHHUIO, O3 PU3HAKOB OPOXKEHUS WK
MOCTOPOHHMUX 3amaxoB. (MDU3HKO-XUMHUECKMH aHaIM3 MOKas3al, 4YTO [IMacTa3HOE 4YHCIIO
BapeupoBasio ot 9,4 mo 15,0 en. I'ote, KkucnoTHocTh cocTarmsna 2,6—3,5 ma NaOH/100 r, a
maccoBas 107 Bojasl — 17,6—18,5 %, uro coorBercTByeT TpeboBanusam ['OCT 19792-2017 u
['OCT 31774-2012. Tlo MuUKpOOMONOrMYECKMM IIOKa3zaTeasM BO Bcex oOpasuax He
o0OHapy KeHbl OAKTEPUH IPYIIbl KAIIEYHBIX MAlI0YEK, APONIKH, TUIECEHH U CIIOPOBBIE (POPMBI
MHKpoopranuzMoB. O0611ee MUKPOOHOE YMCIO HE TPEBBINATIO JOMYCTUMOro ypoBHA (<102
KOE/T), uro CBHAETENBCTBYET O BBHICOKOM CAHMTAPHOM KAueCTBE M JOOPOKAYECTBEHHOCTH
npoaykiuu. IlonydeHHble pe3yabTaThl MOATBEPIKIAIOT HATYpalbHOCTh, 3pelOCTb W
MHKPOOHOJIOTHYECKYI0  0€30MacHOCTh  HMCCIEOBAHHOrO MEa, a TaKke OTpaxaroT
OnaronpHsaTHBIE YCIOBUS MMUEOBOACTBA B PETHOHE.
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Knrouesvie cinosa. Mén, cBexecTb, HATYpaIbHOCTh, OPraHONENTHYECKHE MOKA3aTENH,
(PU3MKO-XMMHYECKHE CBOMCTBA, MUKPOOHOJIOTMUECKHE [T0KA3aTeNH, KaueCTBO NIPOJIYKTA.

Introduction. Honey is a natural product that possesses various beneficial properties,
including antimicrobial, anti-inflammatory, and antioxidant effects. Research shows that honey
can be effectively used as a natural remedy to support health and treat various diseases. In
particular, it is applied in the complex therapy of migraines, where it can enhance the effect of
standard treatment and improve adherence to therapy due to its natural composition [1].

The composition of honey plays an important role and varies depending on the sources
of nectar. Its viscosity and surface tension are significant for applications in medicine and
pharmaceuticals [2]. The viscosity of honey depends on temperature, which can also affect its
preservation and the retention of its beneficial properties. The high content of natural sugars
and antioxidants in honey allows it to be considered an alternative to refined sugars in the
production of food products and functional supplements.

Some studies emphasize that honey may have a positive effect on the immune system,
potentially improving overall health [3]. For example, it is known for its ability to enhance the
body’s defense functions due to the presence of various biologically active compounds. In
particular, honey is considered a potential remedy for improving the condition of patients with
diarrhea [4].

Issues of honey quality and purity also play a significant role. Consumers strive to
purchase a high-quality product, which highlights the importance of honey control and
certification, especially under conditions of growing competition and market trends. This
approach to honey as a food product aligns with current trends in sustainable development and
healthy nutrition, where natural and organic components are becoming the standard.

Studies show that the high quality of honey is determined by its physicochemical
parameters. For example, some works have addressed the issue of honey adulteration, such as
“artificial honey” and “sugar honey,” which are difficult to detect but have negative effects on
consumer health [5]. This aspect is important for veterinary and sanitary examination, which
must ensure that the products entering the market are natural and safe.

Quality control of honey involves regular veterinary and sanitary examination, which
includes measuring physicochemical parameters such as acidity, water content, and sugar
composition. One study reported that all analyzed honey samples did not crystallize, which
could be an indicator of their freshness and authenticity [6]. Special attention is also given to
the elemental composition of honey, which may vary depending on its botanical origin, serving
as an additional indicator of the product’s quality and purity [7].

As part of the veterinary and sanitary examination of honey, microbiological studies are
also conducted to identify possible pathogenic microorganisms. These studies are important
because honey, despite its antimicrobial properties, can be contaminated with bacteria that pose
a threat to human health. For example, some studies indicate that honey can serve as a medium
for microbial growth under improper storage conditions; however, the specifics and details of
such research require more rigorous examination [8].

In addition, the veterinary and sanitary examination of honey includes compliance with
established standards and requirements, which is necessary for control at all stages of
production and storage — from the hive to the end consumer [9]. This approach helps to create
a system that enhances the quality and safety of honey on the market, as well as improves
consumer awareness regarding the health and safety of the products they purchase.

Thus, the veterinary and sanitary examination of honey is extremely important for
protecting consumers and ensuring their health. Understanding its physicochemical
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characteristics, antibiotic properties, and potential for adulteration provides an opportunity for
more effective monitoring of honey quality on the market.

Materials and methods of research. The study was conducted at Zhangir Khan West
Kazakhstan Agrarian-Technical University, in the laboratory of the “Veterinary and
Agrotechnology” Institute, which is designed for the study of bee diseases.

For the analysis of the freshness and naturalness of honey, 11 samples were collected in
June 2025 from various districts of the West Kazakhstan region. The choice of this period 1s
due to the fact that June honey is the freshest and most physiologically active product obtained
at the beginning of the honey harvest season. During this period, honey is characterized by high
enzymatic activity, a pronounced aroma, a soft consistency, and a light color, which allows for
the most objective assessment of its naturalness based on organoleptic and physicochemical
indicators. In addition, the study of June samples makes it possible to eliminate the influence
of long-term storage and temperature factors that can alter the structure and chemical
composition of honey.

To achieve the aim of the study, organoleptic, physicochemical, and microbiological
analyses were conducted.

The organoleptic evaluation included the determination of the color, consistency, aroma,
and taste of honey. The assessment was carried out visually and sensorially under natural
lighting at a temperature of 20 + 2 °C. The evaluation complied with the requirements of GOST
19792-2017 “Natural honey. Technical specifications” [10].

Physicochemical parameters were determined using standard methods:

v Moisture content — by means of a refractometer;
v Acidity — by the titrimetric method using a 0.1 N sodium hydroxide solution;
v Diastase number — by the classical method, measuring the time of

disappearance of the iodine color.

The measurement results were expressed as percentages or degrees of acidity, followed
by statistical processing.

Microbiological evaluation was carried out to determine the sanitary condition and the
degree of microbial contamination of honey.

v Total microbial count (TMC) was determined by the deep inoculation method
on meat-peptone agar (MPA);

v Yeast and mold counts were determined on Sabouraud agar;

v Presence of coliform bacteria (CBG) was tested on Endo medium.

The inoculated plates were incubated at a temperature of 30 + 2 °C for 48—72 hours, after
which the number of colonies was counted and the degree of microbial contamination was
determined.

Sampling was carried out in accordance with the requirements of GOST 19792-2017
“Natural honey. Technical specifications” (Table 1). The samples were taken directly from the
beekeepers’ hermetically sealed containers using sterile instruments.

Each sample was collected in an amount of not less than 200 g, placed in sterile plastic
containers with tightly sealed lids, and labeled with the indication of the location, date, and
sample number.

To prevent changes in the physical, chemical, and microbiological properties of honey,
the samples were transported in isothermal containers and stored at a temperature of 10-15 °C
until laboratory analysis.

|
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Table 1 — Sampling of honey in various districts of the West Kazakhstan region

No Manufacturer, Sample | Sampling date, | Number of
country name sampling samples
report Ne
1 | Terekty, Bee honey | Nel, 1(0,5kg
Satybayev B.G. 09.06.2025r.
2 | Burlin rural district, Bee honey | No2, 2(1,0) kg
Krivobokov 10.06.2025r.
3 | Terekty, Bee honey | Ne3, 1(0,5) kg
Bataev 10.06.2025r.
4 | Burlin rural district, Bee honey | Ned, 1(0,5) kg
Chungulbayev 13.06.2025r.
5 | Daryinsk rural district, | Bee honey | Ne5, 2(1,0) kg
Dosmukhambetov 14.06.2025r.
R.K.
6 | Peremetnoye, Bee honey | Ne6, 1(0,5) kg
Baymukanov 16.06.2025r.
7 | Peremetnoye, Bee honey | Ne7, 1(0,5) kg
Shatalov 17.06.2025r.
8 | Derkul, Bee honey | Ne§, 1(0,5) kg
Biryukov N.A. 18.06.2025r.
9 | Derkul, Bee honey | Ne9, 1(0,5) kg
Kasimov S.L 18.06.2025r.
Total 11 samples

Results and discussion. In the course of the conducted research, 11 samples of natural

honey collected in June 2025 from various districts of the West Kazakhstan region were
analyzed. The obtained data made it possible to assess the freshness and naturalness of the
honey based on a combination of organoleptic, physicochemical, and microbiological
indicators.

The organoleptic evaluation was carried out in accordance with the requirements of

GOST 19792-2017 “Natural honey. Technical specifications” and the methodological
guidelines for quality control of beekeeping products (Table 2).

°C and under natural lighting.

Table 2 — Results of the organoleptic evaluation of bee honey

The evaluation was carried out under laboratory conditions at a temperature of (20 + 2)

Ne Indicator Characteristics of samples Quality assessment

| Color Light yellow to dark yellow and Complies with the
amber; corresponds to botanical standard
origin

2 Consistency Mostly liquid and homogeneous; in | Complies with the
some samples, signs of natural standard
crystallization

3 Aroma Pure, honey, floral, or herbal, Complies with the
without any foreign odors standard

4 Taste Sweet, pleasant, sometimes with Complies with the
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slight hints of tartness or acidity standard
3 Overall All 11 samples are fresh, natural, High-quality natural honey
assessment with no signs of fermentation or
souring.

The results of the organoleptic evaluation indicate that all samples tested have the
characteristic sensory properties of natural honey, reflecting the botanical origin and freshness
of the product. None of the samples showed any signs of non-compliance with the standards.
Physical and chemical analysis. Physical and chemical studies were conducted in accordance
with the requirements of GOST 19792-2017 “Natural Honey. Technical Conditions” and
generally accepted methodological guidelines for quality control of bee products (Table 3).
The analysis included the determination of the following indicators:

v Water content — determined using a refractometer based on the refractive index.
For each sample, the measurement was carried out at a temperature of 20 + 2 °C, after which
the results were converted into moisture content using a calibration table.

v Acidity — determined by titrimetric method. For analysis, 10 g of honey was
dissolved in distilled water and titrated with 0.1 N NaOH solution in the presence of
phenolphthalein until a faint pink color appeared. The result was expressed in degrees of acidity
©).

v Diastase number — determined by the classical Gothe method. The time taken
for the amylase enzyme to break down starch (disappearance of iodine coloration) was recorded
with a stopwatch. The result was expressed in Gothe units (Gothe units).

Table 3 — Results of physicochemical analysis

Sample Diastase Acidity, ml Mass fraction Compliance with
Ne number, NaOH (1n)/100 of water, % GOST 197922017
units: Gote g
1 10,2 2.8 18,2 Complies
2 11,5 3.1 17,9 Complies
3 9.8 2.9 18,5 Complies
4 12,1 3.3 17,6 Complies
5 13,6 2.7 18,1 Complies
6 10,8 3,5 17,8 Complies
7 14,2 3,0 18,3 Complies
8 9,4 3,2 17,7 Complies
9 15,0 2.6 18,0 Complies
10 12,7 3,4 18,4 Complies
11 10,9 2.9 17,9 Complies

The results of physical and chemical analysis showed that all samples tested comply with
the requirements of GOST 19792-2017. The diastase number complies with the requirements
of the state standard, which indicates that the enzymatic activity of honey is preserved. The
acidity was within the range of 2.6-3.5 ml NaOH (In.)/100 g, which indicates natural
fermentation and maturity of the product. The mass fraction of water was 17.6-18.5%, not
exceeding the permissible values (up to 20%), which confirms good maturity and resistance to
crystallization.

Microbiological studies were conducted to assess the sanitary condition and
e ——
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microbiological purity of the honey samples studied. The total microbial count (TMC), the
presence of mesophilic aerobic and facultative anaerobic microorganisms (MAFA),
Escherichia coli group bacteria (ECG), spore-forming microorganisms, yeasts, and molds were

determined (Table 4).

Table 4 — Results of microbiological testing

Name of indicator Permissible Results (n=11) Compliance with
standard requirements

Total microbial count < 1x10? <107 Complies
(TMC), CFU/g
Bacteria of the Escherichia | Not permitted Not identified Complies
coli group (BGKP)
Spore forms of Not permitted Not identified Complies
microorganisms
Yeast, CFU/g <50 Not identified Complies
Molds, CFU/g <50 Not identified Complies

The results of microbiological testing indicate a high level of sanitary cleanliness in the
samples examined. In all samples, the total microbial count (TMC) did not exceed the
permissible level—less than 1x10? CFU/g, and no Escherichia coli (E. coli), spore-forming
bacteria, yeast, or mold were detected. The results confirm that honey has pronounced
antimicrobial properties and resistance to microbial contamination.

Conclusion. A comprehensive assessment of honey collected in the West Kazakhstan
region, including organoleptic, physicochemical, and microbiological studies, showed that all
samples studied comply with the requirements of GOST 19792-2017 and sanitary standards.

Organoleptic evaluation revealed that the honey has a taste, aroma, and color
characteristic of its botanical origin, without any foreign odors or flavors, and with a uniform
consistency. This indicates the naturalness and high quality of the product.

Physical and chemical analysis showed that the diastase number ranged from 9.4 to 15.0
units. The acidity was 2.6-3.5 ml NaOH/100 g, and the mass fraction of water was 17.6—18.5%.
All values were within the normative range, confirming the maturity, enzymatic activity, and
stability of the honey.

DOH3UKO-XUMHYECKHI aHATTH3 TOKA3aJl, YTO JHacTa3Hoe uucno kojedanocs ot 9,4 no 15,0
equnui. Kucinornoets cocrasnsna 2,6-3,5 miu NaOH/100 r, a maccoBas gong Boasl — 17,6—
18,5 %. Bce 3HaueHust HaXOMIMCh B HOPMATHBHOM JIMAIIa30He, YTO MOJTBEPKIAET 3PeIoCTh,
(hepMEHTATUBHYIO aKTHBHOCTb U CTa0UIBHOCTh MEJIA.

Thus, the honey samples studied are distinguished by their appropriate organoleptic
properties, normal physicochemical parameters, and microbiological safety, which allows them
to be classified as high-quality and environmentally friendly bee products produced in the West
Kazakhstan region.
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