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RESEARCH OF THERMODYNAMIC AND
RHEOLOGICAL CHARACTERISTICS
OF NEW MEAT DELICACIES OF FUNCTIONAL PURPOSE

Abstract. The purpose of this work is to determine the threshold value of water activity and the methods of
influencing the change in its volume, with the help of which it will be possible to ensure the quality and safety of the
developed meat products during their production and storage.

Methods and features of determination of water activity in food products are considered. Determination of the
level of active water indicator in the developed products was carried out using the Aqualab Series 3 high-speed
instrument Model TE (USA), which provides a measurement accuracy of £ 0.003.

The thermodynamic indices - the activity of water of horse meat, beef and pork with the use of a new brine,
have been investigated. It has been established by researches that the tenderness of finished products increases with
increasing water activity. After the syringing, the thermodynamic characteristics increased by 8-10%.
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Introduction. Recently, to characterize the state of moisture in the product, along with moisture
content, moisture capacity and water-binding capacity, the integral characteristic, water activity (a,), has
often been used. The water that forms part of the product is associated with its dry carcass, and the forms
and binding energy of this moisture are different|1].

It is known that interactions between water, chemical compounds and the biological structure of food
products occur in a variety of ways [2]. Namely, water is a dispersed medium for a number of chemical
reactions and the metabolism of microorganisms in food. The magnitude of water activity correlates well
with many of them. Thus, a decrease in water activity from 1 to 0.2 leads to a significant retardation of
chemical and enzymatic reactions, in addition to the process of lipid oxidation and the Mayer reaction.

Characteristics of moisture in the product significantly affect such important indicators as organo-
leptic and rheological properties and quality decrease as a result of physical, chemical and biochemical
reactions.

On the basis of this, the following types of food products are distinguished by the amount of water
activity:

- products with high humidity (a,, = 1.0-0.9);

- products with intermediate moisture (a, = 0.9-0.6);

- products with low humidity (a,, = 0.6-0.0) [3].

Water activity is one of the most critical parameters in determining the quality and safety of goods
that are consumed every day. Water activity affects the shelf life, safety, structure and odor of food.

This parameter can be changed in the product. For this, there are a number of methods: adding
soluble salts, sugars and other ingredients, drying, increasing the osmotic pressure, converting part of the
water into ice during freezing. In food technology, salt, sugars and other nutritional supplements are
traditionally used as substances to control the level of water activity, molecules of which have a greater or
lesser degree of dissociation.
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The importance of determining the indicator of water activity is also indicated by the fact that in the
countries of the European Union (EU) the definition of the indicator "water activity" a,,, along with the
"wetness" W and "hydrogen ion concentration”, pH is mandatory in the examination of a number of
products, and in the USA, the determination of water activity is included in the instructions for the control
of food and drug quality [4].

Controlling the activity of water in beef, horse meat and pork meat, we can maintain the optimal
structure, texture, stability of the product, their density, and also the hydration properties in the finished
delicacies. With this purpose, specialists of the"Kazakh Research Institute of Processing and Food In-
dustry" carried out a series of studies to determine the threshold value of water activity and rheological
parameters of the meat products developed with the help of which it will be possible to ensure quality and
safety both during their production and storage.

Materials and methods of research. As an object of research, meat delicatessen products were
chosen, this kind of meat production is widely claimed by all segments of the population.

Determination of the level of shear force and cutting strength indicator in the developed products was
carried out using the TMS-PRO texture analyzer, which provides unequalled data acquisition rates of up
to 2000 readings per second and speed Range: 1-1000 mm/min.

Determination of the level of active water indicator in the developed products was carried out using
the Aqualab Series 3 high-speed instrument Model TE (USA), which provides a measurement accuracy
of + 0.003.

The principle of operation of AqualLab devices is to use the method of mirror cooling. The latter is in
equilibrium with the air layer, in which there is a mirror and a device that detects condensation on the
mirror. In the equilibrium state, the relative humidity of the air in the chamber has the same value as the
water activity of the sample. Verrier temperature of the mirror is precisely controlled by the Peltier
thermoelectric device. The detection of the exact value at which the first condensation appears on the
mirror is indicated by a photocell. A beam of light is directed to the mirror and reflected in the receiver of
light radiation (in a photocell). The receiver recognizes a change in reflection when condensation occurs
on the mirror. The thermocouple attached to the mirror then records the temperature at which condensa-
tion has appeared. At the same time, the device lights up green or a signal sounds. The last value of the
water activity and sample temperature is also displayed on the display. The entire measurement procedure
takes no more than 5 minutes of time.

The device is portable, the weight of the device is 3.2 kg, dimensions 240x230x90 mm [5].

The results of the research and discussion. For this purpose, studies were carried out to determine
the thermodynamic parameters-the water activity of delicatessen meat of horse meat, beef and pork with
the use of a new brine (figures 1-3).

As a result of the research it was found that after the syringing, the activity of water in beef is in-
creased 0.9405 to 0.952 dollars, in pork 0.976 to 0.983 dollars, in horse meat from 0.973 to 0.981 dollars.

0,941
0,9408
0,9406
0,9404
0,9402
0,94
0,0308
0,9396
0,9394 ; . . |
10 15 20

control

m the water activity

Figure 1 — Activity of meat delicacies from beef
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Figure 2 — Activity of water of meat delicacies from horse meat
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Figure 3 — Activity of water of meat delicacies from pork

Proceeding from the above, it can be concluded that with increasing activity of water of new meat
delicacies, the tenderness of finished products increases. After the syringing, the thermodynamic
characteristics increased by 8-10%.

Rheological indices, such as shear force and cutting strength of meat delicacy from beef, horse meat
and pork on the TMS-PRO texture analyzer (figure 4-12) were investigated.
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Figure 4 — Meat delicacies from beef with the addition of 10% brine
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Figure 5 — Meat delicacies from beef with the addition of 15% brine
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Figure 6 — Meat delicacies from beef with the addition of 20% brine
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Figure 7 — Meat delicacies from horse meat with the addition of 10% brine
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Figure 8 — Meat delicacies from horse meat with the addition of 15% brine
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Figure 9 — Meat delicacies from horse meat with the addition of 20% brine
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Figure 10 — Meat delicacies from pork with the addition of 10% brine
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Figure 11 — Meat delicacies from pork with the addition of 15% brine
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Figure 12 — Meat delicacies from pork with the addition of 20% brine

As a result of the research, it was found that, in comparison with the control variant, in the experi-
mental brine of minced meat, after shearing the shear force value, the shearing force decreased from 10 to
20%. This is because the use of brine increases the strength of the adhesion between fat and muscle tissue.

Conclusion. Thus, control of the quality of the stuffing, the regulation of technological processes and
the automatic fixation of rational and optimal regimes use the shear structural and mechanical properties
of minced meat, which arc more sensitive to changes in various technological and mechanical factors
compared with compression and surface ones.
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«Kazak kafita eHaey JKOHC a3bIK OHCPKACiOl FEUIBIMH 3epTTeY HHCTUTYTHD JKIIIC,
Amvarer, Kazakcran

®YHKIUOHATIBIK MAKCATTAFBI "KAHA ET TAFAMJIAPBLIHEIH
TEPMOJAHHAMHKAJIBIK 'KOHE PEOJIOTHSILIK CUTIATTAMAJIAPEIH 3EPTTEY

AnnoTtamust. JKyMBICTBIH MaKCaThl CY OHIMILTITIHIH IMMEKTIK MOHIH YKOHE OHIPIC OAPBICHIHAA YCHIHBUFAH €T
JICTMKATECTEPIHIH CamachIMEH KaYINCI3MITiH KAMTaMachl3 €TYre MYMKIHIAIK OCpeTiH >KOHE JAaWbIH OHIMACPIIH
JKYMCAKTBIFBIHBIH 63TEPYIHE 9CEP €TCTIH JICTEPAl AHBIKTAY OOJIBII TAOBLIAIBL

JlalisIHiaras eHiMIepae Kecy KYIHi XKOHE BIFBICY Kyl acHreifiH anbikray TMS-PRO KyphIIbIMIBIK aHATH-
3aTOPBIHAA XKYPri3iaai. OHIOIpINreH eHIMaepaeri ¢y OCICEHILNIrT KOPCETKINN ICHICHIH aHBIKTAY MKOFAPhI KbUIIAM-
aeikrarsl Aqualab Mogens TE (AKIL) 3-mi cepusutsl KypbUFBICHIMEH OPBIHIAIBL.

Kana Ty34BIK TYpPICPiH KOJIIAHA OTHIPHIN JKBLUIKI CTIHIH, CHBIP €Ti MCH INOIIKA CTiHIH TEPMOIMHAMHKAIBIK
KOPCETKIMTEP] MKOHE PEONOTHAIBIK CHIATTAMAIAPHI 3¢PTTCIL. 3CPTTCYIICP KOPCCTKCHACH, CYy OCICCHILNITI apTKaH
caifblH, JaWbIH OHIMHIH >KYMAacaKTBIFBI apThIn OTHIPABL IlInpuureyaeH KeHiH TSPMOIMHAMHUKAIBIK CHIIATTAMANAP
8-10%-ra apTTHL

Tyiiin ce3aep: eT oHIMACPI, ACTHKATSCTIK OHIMACP, CY OCICCH I, PCOTOTHA, KATAHIBIK,

Y. U. Yomanos, I'. C. Kenenobaii, T. M. Kymammera, C. JazeHon

TOO «Kazaxckuii HayYHO-HCCIECTOBATEILCKUH HHCTHTY T
mepepadaTHIBAIONICH U MHIICBOH MPOMBINIICHHOCTH», AMaTeL, Kazaxcran

HCCIEAOBAHUE TEPMOAUHAMUYECKHUX U PEOJIOTHYECKUX XAPAKTEPHCTHK
HOBBIX MACHbBIX JEJUKATECHBIX U3JAEJUH @YHKIIHOHAJBHOI'O HASHAYEHUA

Annorammus. Leas 310 paboThHI — ONMPEICICHAC OPOTOBOTO 3SHAYCHUSA AKTHBHOCTH BOJBI H MCTOIOB BIIHSHHUS
HA U3MCHCHHC HCIKHOCTH TOTOBBIX H3ICIHH, C IOMOIIBE) YCr0 MOKHO OyAeT 00eCmeuMBaTh KA4eCTBO H Oc30mac-
HOCTBh p33p360TaHHI>IX MSCHBIX ACIIHKATCCHBIX HSI[GHHfIHpH HX MPOU3BOACTEBE.

OnpenesicHHe YPOBHS MOKA3ATEIs CHJIBI CPE3a M CHJIBI CIBUTA B Pa3pabOTAHHBIX B MPOAYKTA MPOBOIIINCH HA
ananmsarope Tekctypbl TMS-PRO. OnpeacncHue ypoBHS MOKA3ATCII AKTHBHOH BOIBI B Pa3paOOTAHHBIX H3ICITHIX
OCYIICCTBIILTACH C TIOMOMIBIO MOPTATHBHOTO CKOpocTHOTO mproopa Aqualab Cepuu 3 Mozaems TE (CLLIA).

HccnenoBansl TEPMOIUHAMHYCCKHC MOKA3ATEN U PCOJTOTHUCCKUC XAPAKTCPHCTHKH MSICA KOHHHBI, TOBSIHHBI
¥ CBHHUHBI C MPUMCHCHHEM HOBOTO Paccoa. MccaeaoBaHusIME YCTAHOBIICHO, YTO C YBEIHUCHUEM AKTHBHOCTH BO-
JAbI IMOBBIMIACTCA HCKHOCTH T'OTOBBIX I/ISI[GJ'II/II\/’I. TTocne IOPHUICBAHWA MOKA3aTCIN TCPMOAUHAMHUICCKHAX XapaKTC-
PHUCTHUK yBeIHMUIUIHCh HA 8-10%.

K.]'IIO‘ICBLIC CJIOBA:MACHBIC MPOAY KTHI, ACTHKATCCHBIC U3ACTHA, AKTUBHOCTD BOABL, PCOJIOTHA, HCKHOCTD.
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