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Meat production is one of the fastest growing sectors of global agriculture, and poultry meat is the most ac-
cessible and expanding source of protein for people of all income levels. In connection with recent world events,
such as the coronavirus pandemic, and considering its consequences, the issue of safety of "accessible' foodstuffs,
among which poultry meat occupies a worthy place, is acute. For Kazakhstan, as well as for all countries, it is im-
portant to expand the range of food products that can significantly increase the immunity of the population to suc-
cessfully overcome the consequences of the COVID 19 pandemic. Development of local poultry farming and import
substitution are the main solutions to ensure product safety in any state. For effective development of poultry farm-
ing it is necessary to overcome one of the limiting factors - lack of modern system of safety monitoring throughout
the food chain. The purpose of this work is to study the urease activity in meat semi-finished products. In this study
urease activity was measured in raw and cooked meat products. As a result of the study the dependence of heat
treatment with the pH index was determined. The indicator of urease activity during production allows for more de-
tailed safety and quality assurance of meat semi-finished products.
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Em onoipici anemoix ayvln wapyamvlivl2olHblH, €y KaAPKbIHObL OAMbIN Kejle JHCAMKAH CANanapblHbly 0ipi
00715t MAdBLIAObL, Al KyC emi madblcmvlH, 6apavlK MORMAapbulHOAzbl XAIbIK YUIH el KOJHCemimoi dcone KeHellin
Kejle Jcamkan aKywvl3 Ko3i 0onvin maosiiaovl. Koponasupycmulk nandemus cuskmol coHzbl 21eMOIK OKU2ANAP2A
Oaunanbicmel JHcaHe OHBLIH CANOApPbIH ecKepe OMmbIpbln, Kyc emi NaiblKmbvl OpblH anamvli "'Kon swcemimoi’
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mazamoapovly Kayincizoizin Kammamacwsl3 emy maceneci emkip myp. Kazaxcman ywin, 6apnvlx enoep cuakmol,
KOBHJT 19 nanoemuacvlnovlyy canoapvli oioazvloaii eycepy yuiiH XanblKmulH UMMYHUmMEmIH e0dyip apmmoulpa
anamolH a3vlK-MYIAIK ACCOPMUMEHMIN KeHelmy MaHbi30vl. Kepzinikmi Kyc wiapyauivlivieblH O0AMbIHY MHCOHE
UMROPHIMBL AIMACMBIPY Ke3 Ke/l2eH MemaeKemme OHIMHIN Kayincizoicin Kammamacwslz emyoin nezizei wiewimoepi
0onvtn maodvinaovl. Kyc wapyauivinwieoln muimoi oamoimy yuiin mockKayvlioapowviy Oipin - a3vlK-mynik mizoezi
Ooutbinwma Kayincizoikmi 0axwliayovlyy 3amManayu JHcyueciniy syncemkinikcizoicin encepy xaycem. byn scymvicmoty
Makcampl em xcapmoliail adpukammapsinoazel ypeasa Oencendiniczin 3epmmey 601avin maovinadvl. byn
3epmmeyoe ypeazamwly, OeiceHOinizi wiuki yicone nicipincen em oHimoepinOe onuiendi. 3epmmey Hamudicecinoe
mepmuanvlK, oHoeyoiy pH kepcemkiwiine mayendinizi anvikmanosl. Onoipicmezi ypeasza oOencenoinizininy
KepcemKiwii em yxcapmolinail padpuKammapviHbly KAYincizoici Men canacvll eziceli-mezyceilli Kammamacol3 emyze
MYMKIHOIK Gepeoi.

Herisri ce3nep: ypeasza, MoueBMHA, Opoiiiiep, cosi, ppukaneanbka, 0ypepJik epiTingi, pepMeHT.
UCCJIEJJOBAHUE YPEA3ZHOM AKTUBHOCTH B MSICHBIX IIOJTY ®PABPUKATAX
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Ilpou3zeoocmeo maca agnaemca 00HOU U3 Haubdonee OUHAMUYHO PA3GUBAIOWLUXCA OMPACTENl MUPOEO20
CeNbCKO20 X03AIICMEA, A MACO RMUUbl - HAUOOIee OOCMYRHBIM U PACUUDAIOWUMCA UCHOYHUKOM OelKa 0
HaceneHusa 6cex cjoes 00xX0006. B ceaszu ¢ nocieOnumu Mupoevimu codOvimuamu, MAKUMU KAK RAHOeMUs
Koponasupyca, u yuumosléasn ee nocie0cmeus, 0CImpo ecmaem 60onpoc obecneyenusn dezonacHocmu "'0oocmynnoix"’
HPOOYKMO6 RUMAaHus, cpeou KOmopylx MAco RMuysl 3auumaem oocmoitnoe mecmo. /Ina Kazaxcmana, kaxk u 01
6cex CMpaH, ANCHO DPACWUPUMDb ACCOPMUMEHM NPOOYKMOE NUMAHUSA, CHOCOOHBLIX 3HAYUMETbHO NOGLICUMD
UMMYHUmMem HaceneHus 01 YCneuwnoz2o npeodonenus nocieocmeuil nandemuu KOBH/T 19. Pazeumue mecmnozo
nmuyesooCcmea U UMROPMo3ameuleHue AGIAAIOMCA OCHOGHLIMU PEUEHUAMU ONA O0fecneyeHus 0e30nacHocmu
npooykyuu 6 110dom cocyoapcmee. /lnsa yphpexmusnozo pazsumus nmuye600cmea HeodXo00umMo npeodoiens 00UH
U3 COepIHCUBAIOWUX PAKMOPOE - HeOOCHAmOUHOCMb COBPEMEHHOU CUCeMbl MOHUMOPUH2A 0E30NACHOCU N0
eceil nuugesoit yenu. Ilenvio Oannoii padomuvl A61AEMCA UCCTE006AHUE YPEA3HOU AKMUGHOCMU 6 MACHBIX
nonygadpuxamax. B oannom uccnedoeanuii akmusHocmv ypeazvl UMEPANACL 6 CHIPHIX U GAPEHBIX MACHBIX
npodykmax. B pesynomame npoeedénnozo uccnedosanusn onpeoenena 3a8UCUMOCHL MEPMULECKON 00padomKu ¢
nokazamenem pH. Ilokazamens ypeasnoii aKmueHocmu npu RPOU36O0CHEe NO036071em 0Hojlee 0emaibHO
obecneuumsp 6€30nACHOCMYb U KAUECME0 MACHBIX NONYPadpuxamos.

Kirouesbie cioBa: ypeaza, MoueBHHA, Opoiiiep, cosi, (ppukaneanku, Oydepusnlii pactBop,
(epmenT

Introduction The latter rapidly decomposes spontaneously to

A peculiarity of soybean seed properties is form carbon dioxide and a second ammonia
the presence of urease and lipoxidase enzymes in molecule. Plant ureases occupy a special place in
their protein composition. Soybean ureases have the history of science, participating in some
undoubtedly been a milestone in science, a subject important milestones of biochemistry [3, 14, 15].
of research since the early 1900s. The many Urea is frequently incorporated into animal
properties of these proteins have shown that feed, and the combination of unprocessed
ureases are much more than enzymes that soybeans with urea results in the release of
hydrolyze urea and present a wide range of ammonia under the influence of urease, which is
interesting biotechnological applications. The an unfavorable consequence of mixing feeds. In
study of the toxic properties of plant ureases may ruminants, ammonia swiftly enters the
be of great interest for the development of bloodstream and can precipitate adverse effects,
alternative strategies for crop defense against including diminished feed intake and impaired
several natural enemies [1, 2]. animal performance, and in extreme cases, death

Ureases are metalloproteins that catalyze from ammonia poisoning [4, 5, 9].

the hydrolysis of urea to ammonia and carbamate.
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To ensure that nitrogen is added to animal
feed while protecting animals from the formation
of toxic levels of ammonia, pretreatment of
soybean meal is necessary. Heat treatment is the
primary method used to eliminate or reduce the
effects of soybean anti-nutritional and/or toxic
factors, including urease, but these treatments
should be minimized because of the potential to
destroy important seeds [6, 7].

Several treatments were effective in
inhibiting urease activity, including steam heating
at 102°C for 40 min or at 120°C for 7.5 min,
boiling at 92°C for 60 min, and dry heating at
100°C and 2 kgf/cm2 for 60 min. All these
treatments abolished urease activity and also
reduced a number of anti-nutritional factors [8].

The study of urease activity in meat semi-
finished products is of great importance, as the

Table 1. Main qualitative indicators.

urease activity index allows for more detailed
monitoring of the safety and quality of meat semi-
finished products during production [10, 11].
Despite the long-standing use of soybean flour in
meat semi-finished products, the study of urease
activity in such products remains relatively
underdeveloped. Therefore, this study is pertinent
for manufacturers of processed meat products.

Materials and research methods

The objective of this study is to examine
the activity of urease in semi-finished meat
products.

The object of the study is meat meatballs
from broiler meat and soybean meal of different
concentrations with the following qualitative
indicators (Table 1).

Indicators, (%) Nel Ne2 Ne3 Neq
Moisture retention capacity, %| 61+0,05 63,5+0,05 68+0,05 |67,7+0,05
Moisture content capacity, % | 62+0,02 65+0,02 69,5+0,02 | 68+0,02

pH 6,60+0,02 6,82+0,02 | 6,59+0,02 | 6,63+0,02

In this study, the activity of urease was
guantified in raw and cooked meat meatballs. The
urease assay is based on the increase in pH
resulting from the release of ammonia from urea
by residual urease enzymes in soybean. The
urease test was conducted in accordance with the
following procedure: ten milliliters of urea buffer
solution (pH = 7.0) was added to 0.200 grams of
finely ground soybean (test sample), and ten
milliliters of phosphate buffer solution was added
to 0.200 grams of the same sample (clean sample).
Both solutions were incubated at 30°C for 30
minutes with stirring. In the presence of
significant urease activity, a notable increase in
pH was observed in the test solution, which was
attributed to the release of ammonia from urea.
Following the incubation period, the pH of the

Table 2. Changes in urease activity after 7 days

solutions is rapidly determined, and the difference
between the pH of the test solution and the pH of
the blank is calculated as an indicator of urease
activity.

Results and discussion

The results showed that raw meat meatballs
had higher urease activity than cooked meatballs.
The loss of urease activity in the whipped meat is
due to denaturation of the enzyme during the
cooking process. This increases the digestibility of
soy and hence increases the adsorption of
nutrients in our body. In addition, meat meatballs
with 30% soy had higher urease activity than
meatballs with 15% soy. Obviously, as the
concentration of soy in meat meatballs increased,
urease activity increased (Table 2).

Tested products Nel Ne2 | Ne3 | Ned
1 2 3 4 5

pH (control) 6,50 | 6,60 | 6,50 | 6,50

pH (raw product) 79 | 830 | 735 | 7,14

pH (final product) 6,60 | 6,82 | 6,59 | 6,63
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Meat product samples

o, PH (control) PH ir

Figure 1. Changes in urease activity after 7 days

Control samples are those in which no urea
buffer solution was introduced. In the absence of
urea, the urease enzyme is unable to function.
Accordingly, the pH of the control samples is
within the expected range. The addition of urea to
the reaction mixture results in the metabolization
of urea by the urease enzyme, leading to the
production of a basic pH. The measurement of
urease activity allows for the identification of
sample processing, including whether the samples
have undergone heat treatment. The application of
heat results in the irreversible denaturation of the
urease enzyme [12,13].

Conclusion

As a result of this study, it can be
concluded that in the urease assay, if the samples
were heat treated, the pH of the sample will be the
same as the control sample because urea cannot be
metabolized. In raw soybean samples, the urease
enzyme is fully functional, and therefore urea will
be metabolized.

A regulatory process for the assessment of
urease activity in human products does not
currently exist. This type of assay is typically
conducted on animal feeds to evaluate the impact
of the production process on urease activity. The
processing of soybeans results in the destruction
of anti-nutritional factors and an increase in the
efficiency of weight gain per unit of feed.

It is inadvisable to consume broiler meat in
semi-finished products containing soy raw materi-
al unless the requisite heat treatment has been ap-
plied. It is thus recommended that products con-
taining soy raw materials be subjected to heat
treatment at the appropriate temperature prior to
consumption.

aw product) PH
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