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Sausage products belong to high-calorie products with their own taste and aroma and occupy a significant
share in the meat products market of Kazakhstan. In the modern era, one of the most important directions in the
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creation of technology for meat products is to reduce the content of toxic substances in products and enrich their
composition with vitamins, macro - and microelements through natural raw materials. The presented article shows
the result of improving the quality indicators of finished products by adding vegetables to them in order to expand
the range of semi-smoked beef sausages. Sausage products are meat products made from minced meat and heat —
treated, their chemical composition and nutritional value are higher depending on the portion content, i.e. the
content of complete proteins, irreplaceable polyunsaturated fatty acids, macro-and microelements and vitamins in
the finished product the composition in the sausage recipe depends on the type and size of the portion. In the course
of scientific work, it is planned to increase the nutritional and biological value of sausage by reducing the amount of
nitrites and spices used in the production of sausages and adding vitamin-rich carrot juice instead. Carrot juice is a
real depository of useful vitamins, micro and macroelements, and the antioxidants contained in it are able to prevent
the appearance and development of malignant tumors. Especially vitamin A, which is contained in carrots, is
characterized by strong antioxidant properties, it is formed from carotene, which enters our body, and it is easily
absorbed through squeezed carrot juice. As a result of research, a recipe for new samples of semi-smoked sausages
with the addition of carrot juice was created, a production technology was developed, and the nutritional and
biological value of the resulting sausage product was determined. Carrot juice contributed to the formation of
aroma, taste, color and high-quality characteristics of sausages.

Keywords: meat products, semi-smoked sausage, nitrite, carrot juice, technology, nutritional
value, vitamins, minerals, biological value.

CUBIP ETIHEH JAMBIHJIAJFAH KAPTBLIAM BICTAJIFAH IIYKBIK OHIMIHIH,
TAFAM/BIK ’KOHE BUOJIOTUAJIBIK KYH/ABIJIBIFBIH AHBIKTAY

JI.C.CBI3JJBIKOBA*, K.M. ABJTUEBA, JK.)K. ECEHKY¥JIOBA, P.K. BAUFABBI/IOB

(AK «AaMaThl TeXHOJIOTHSLILIK YHHBepcuTeT», Kazakceran, 050012, AimMatsl K., Toue 61 k-ci., 100)
ABTOP-KOPPECTIOHICHTTIH JIEKTPOHBIK nomTackl: laila.ss@mail.ru*

Hlyscolx onimoepi 03in0IK 0ami men Xowl uici 6ap dHco2apvl Kanopusaibl OHIMOeEpze Hcamaovl MHcIHE
Kazaxkcmannotyy em onimoepi Hapwvizvinoa Oipwiama yaecmi anvin ycamolp. 3amanayu 0ayipoe em OHIMOeEpiHiH
MEXHONI0ZUACHIH KYPyOoad MAHbI30bl 0A2blmmapovty, 0ipi oHIMOepOe yoimmul 3ammapobly MOaAuLepin momenoemin,
maoueu wuKi3ammap apKwlivl 01apoblH, KYPAMbIH 6UMAMUHOED, MAKPO- HCIHE MUKPOITEMeHmMMePMeH Oailblmy
oonvin mabdvinadvl. ¥ColHbLIBIN OMBIPZAH MAKANA0A CUBID EMIHEH MHCACATZAH HCAPMBLIA bICANZAH ULYHCBHIK,
OHIMOepiniy accopmumenmin KeHeimy MakcamuplHoa 02an KOKOHIC WUKI3AMblH KOCY apKblibl 0aliblh OHIMHIH cana
KopcemKiwimepin apmmulpy Homudiceci kopceminzen. LlIyiwcvlx onimnepi em mypamacvlHan dHcacan2an MHcoHe
JHCHLTYTIBIK, OHOEN2EH em OHIMOEpI, 01apOblH, XUMUAIBIK KYPAMbl MEH MA2AMObIK, KYHObLIbI2bl KYPAMBIHOAZbL KYPaAM
bonikmepze Oainanvicmel 001a0bl, AHU OAULIH OHIMOEZI MOJIBIKKYHObL aKybl30ap, AyblCIbIPLLIMATINbIH
ROJIUKAHBIKNAZAH MAll KbIUIKBLIOAPBL, MAKPO — HCIHE MUKDPOITIEMEHmMmeD MeH SUMAMUHOEPOIH, KYPaMbl ULYHCHIK
peuenmypacvinoazel Kypam 0enikmepoiy, mypi MeH Mmeonuwiepine oOainanvicmol 60naovl. Fouivimu scymoic
0apuiCbIHOA WLYHCHIK, OHOIpYOe KOCHLIAMbIH KYPAMbIHOAZb! HUMPUM NeH 0aMOeyiumepoin Moiuiepin a3aimaoin,
OPHBIHA GUMAMUH2Ze Oail c20i3 WILIPLIHBIH KOCY APKbLIbL MAAMOBIK HCIHE OUOI0ZUANBIK, KYHOBLIbIZbIH APDMMbIPY
ko30enzen. Cabdi3 wblpolnbl NATIOATbL GUMAMUHOEPOIH, MUKDO JHCIHE MAKPOIIEeMEHmMMmMeEPOiH, HA2bI3 KOUMACDL, al
OHOA2bl AHMUOKCUOAGHmMmap Kamepui icikmepoiy naiida 06071ybl MeH O0AMYblH Q10bIH aly2a Kaodinemmi. Ocipece
€20i3 Kypamvinoazol A gumamuni Kyuimi AHMUOKCUOAGHMMBIK, Kacuemmepimen epexuieneneoi, o 0iz0in azzamviiza
Kenin mycemin Kapomunnen my3ineoi yicane 01 ca0i3 wvlpbIHbl APKbLIbL OHAll CiHeli. 3epmmey Hamudicecinoe cadi3
WIBIPBIHBL KOCBUIBIN JHCACATIZAH JHCAPMBLIbLIL bICHATIZAH JHCAHA WLYHCOHIK Ya2Iepinil peyenmypacsl yHeacanowvl, OHOIpy
MEeXHON02UACHL KYPACMBIPLUIObL HCIHE QIbIHZAH WAYHCHIK OHIMIHIY Ma2amovlK, O0U010ZUANBIK KYHObLIbIKMAPbL
anvikmanovl. Ca0i3 WbIpblHbl WLYHCHIK OHIMOEPIHIH XOouwl Wicin, 0IMIH, MYCIH KAAbINMACMBIPYOQ HCIHE HCAKCH
cana Kepcemxiwimepiniy, my3inyine cenmizin muzizoi.

Herisri ce3nep: eT eHiMaepi, skapThLIaiil BICTAJFAH HIYKBIK, HUTPUT, c30i3 IIBIPBIHBI,
TeXHOJIOTHs, TAFAMABIK KYH/BLIBIK, BATAMHH/IEP, MUHEPAIbI 3aTTAp, OHOJOTMAIBIK KYHABLIBIK.

144



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

OIIPEJEJIEHUE HH[gEBOﬁ 1 BUOJIOTMYECKOM HEHHOCTH MOJYKOIMYEHOM
KOJIBACHOM MPOYKIUHU, IPUTOTOBJIEHHOM U3 I'OBSIIUHbBI

JI.C. CBI3[IBIKOBA*, K.M. ABJIUEBA, )K.JK. ECEHKYJIOBA, P.K. BAUI' AGBLIIOB

(AO «AnmaTuHCKMIi TeXHOJOrHYecKHii yHuBepeuTeT», Kazaxcran, 050012, r. Aamarsl, yJi1. Tose 6u, 100)
DIIeKTpOHHas TI0YTa aBTOpa KoppecmonaenTa: laila.ss@mail.ru*

Konbacnvie uzdenus omuocamcsa K 6blCOKOKAIOPUHHBIM HPOOYKMAM, CO CE0UCMEEHHbIM UM GKYCOM U
apomamom, u 3aHUMAIOM 3HAYUMETbHYI0 00110 HA PbIHKe MACHBIX npodykmos Kazaxcmana. O0num u3 easxcuuix
Hanpaenenuil 8 CO30aHUU MEXHOI0ZUU MACONPOOYKHIOE 8 COBPEMEHHYIO INOXY AGNACMCA CHUNCEHUE COOEPIHCAHUA
MOKCUYECKUX 8eU4eCE 6 NPOOYKMAx U 0002aujenue ux coCmasa sUmMamMuHamMu, MAKpPO — U MUKDOIIEMEHMAMU
uepe3 HamypaavHoe covlpve. B npedcmaenennoii cmamve noxazam pesyibmam NOGHIMEHUS KAYECHBEHHDBIX
nokazameneii 20mo6oil nPOOYKyuu 3a cuem 000asNeHUs 6 Hee 080Well, C UeNbI0 PACUIUPEHUS ACCOpmUMenma
ROJIYKONYEHbIX KOA0ACHBIX u3zdenuil u3z 206a0unvl. Konbacuvle uzdenus uzzomoeienvl u3 MscHoz0 dapuia u
RO0BEPZHYMbL MEPMUUECKOIL 00padomKe, UX XUMUUECKUIL COCIMAG U RUWLE8As WEHHOCMb 3A6UCAN OM COOEPIHCAHUA
6 HuX uacmeil, Mo eCmb CO0EPIHCAHUE NOJIHOUECHHBIX 0eNK06 U HE3AMEHUMBIX HOTUHEHACLIUEHHBIX HCUPHBIX
KUCI0m 6 20Mmoeom RPOOYKME, COOEPHCAHUE MAKPO — U MUKDPOITEMEHMO8 U GUMAMUHOE 3A6UCUM OM 6Udd U
Kouuecmea coCmagHvix uacmeil 6 peuenmype Koaodacel. B xode nayunoii pabomwvt naanupyemcs noevicumo
RUWEBYI0 U OUO0I0ZUYECKYI0 UEHHOCMb KOOAChl, 3a CHem YMeHbUieHUs KOAuuecmed HUMPUMOE U Cheyull,
UCHOIb3YEMBIX RPU HPOU3BOOCHIGE KONDOAC, U 000asieHus 63aMeH 002amozo GUMAMUHAMU MOPKOBHOZ0 COKA.
Mopkognbtit coK - HACMOAWUIL KI1A) ROJIEIHBIX GUMAMUHO8, MUKDPO-U MAKPOIIEMEHMO8, 4 COOEPIHCAUUEC 6 HEM
AHMUOKCUOAHMBL CROCOOHBL NPEOOMEPAMUMb 603HUKHOGEHUE U PA3GUIMUE 3/10KAYECHIBEHHBIX HOB000PA308aAHUI.
Ocobenno eumamun A, codepiicaumiuiics 6 MOPKOGU, OMIUYLACHCA MOUWHBIMU AHMUOKCUOGHMHBIMU CEOIICHEAMU.
On o6pazyemcsa u3 Kapomuna, NOCMYRAIOWLE20 6 HAUL OP2AHU3M, U J1€2KO YC6AUGACMCs Uepe3 MOPKOGHLI oK. B
pesyivmame UCCAe008AHUIL CO30AHA pPeyenmypa HOGbIX 006paA3y08 HOJIYKORUEHbIX Koabac ¢ 000asieHuem
MOPKOBHO20 COKA, PA3padomana mexuoaocus npouzeo0cmed, onpedeiena nuuiesan u OU0I02UYECKas YeHHOCHLb
ROIY4enH020 Konbacnozo uzdenus. MopKoeHblil COK CROCOOCME06AN hopmuposanuio apomama, 6Kyca, yeema u
6bICOKOKAUECM6EHHBIX ROKA3ameseil Kon10acHvlx uzoenuil.

KiroueBble cioBa: MSICHbIE MNPOAYKTHI, INOJYKOIMYECHas1 Ko.nﬁaca, HUTPHUT, MOpKOB]—[BIﬁ COK,
TEXHOJIOTrud, NUIeBasg HCHHOCTh, BUTAMHUHLI, MUHCPAJBbHDLIC BEIIECTBA, ouoJIornYecKas IHEHHOCTb.

Introduction planned to add more of such natural dyes while re-
Sausage products are considered high- ducing the amount of nitrate introduced.
calorie items with distinct taste and aroma, consti- Effective enhancement of the color of meat
tuting a significant portion of Kazakhstan's meat products is achieved due to the creation of appro-
product market. In contemporary times, a key fo- priate oxidation-reduction conditions. Recently,
cus in meat product technology is the reduction of ascorbic acid and its salts are widely used as an
toxic substances while enhancing nutritional con- effective reductant in the practice of meat produc-
tent with vitamins, macro- and microelements, tion as V.G. Boreskov, A.l. Zharinov, L.F.
utilizing natural raw materials. Mitaseva, I.A. Rogov, N.A. Sokolova et al. re-
Currently, sodium nitrite plays a special search results show.
role in forming the color and taste-aroma charac- In this context, the primary focus is on con-
teristics of finished products. The lack of fully ducting research to identify natural sources con-
functional substitutes for sodium nitrite does not taining ascorbic acid, aimed at stabilizing the col-
allow to remove it from the recipes of meat prod- or of meat products.
ucts, therefore, reducing its input or residual Materials and research methods
amount due to the use of non-traditional raw ma- The aim of the proposed work is to expand
terials is an urgent problem. the assortment of half-smoked beef sausage products
During the production of meat products, es- and to add vitamin-rich vegetable raw materials to
pecially in the production of sausage products, the increase their nutritional and biological value.
formation of the color of the finished product and its Sausage products are made from minced meat
stabilization depend on salting and heat treatment. and heat-treated meat products, their chemical com-
Dyeing methods with the addition of vegetable raw position and nutritional value depends on the com-
materials are widespread in forming the color of ponents contained in them, that is, the content of
meat products using natural and synthetic dyes. Cur- complete proteins, irreplaceable polyunsaturated
rently, to maintain the intensity and stability of the fatty acids, macro- and microelements and vitamins

traditional color of meat and meat products, it is
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in the finished product depends on the type and
amount of components in the sausage recipe.

The research highlighted the significance of
incorporating carrot juice, abundant in vitamin C
(ascorbic acid), in the production of semi-smoked
beef sausage products. The data gathered demon-
strated that carrot juice plays a pivotal role in en-
hancing the aroma, flavor, and color of sausage
products, thus improving overall quality indicators.
Furthermore, its inclusion elevates the nutritional
and biological value of the sausage products.

Studies have been conducted to show that
the composition of carrot juice is rich in vitamins,
especially vitamin C, and rich in minerals (Table
1), as well as its special medicinal properties. Car-
rot juice obtained in different percentages made it

Table 1- Chemical composition of carrot juice (%)

possible to remove sugar from the composition of
the standard pickling sauce, as well as to reduce
the amount of added spices to 5%.

Carrot juice is a beneficial food for eye
health. It can improve eyesight and the condition of
skin, hair, and nails. Additionally, it can help coun-
teract the negative effects of antibiotics on the body
and aid in the elimination of kidney and bladder
stones. Carrot juice is also useful for treating vitamin
deficiencies and anemia, as well as aiding in the re-
covery of the body after serious illnesses.

In addition to carotene, carrot juice contains
flavonoids, enzymes, vitamins E, C and D, vita-
mins of group B, nicotinic acid, iron and phospho-
rus, potassium and magnesium, a very important
element - selenium.

Component

Food content, %

\Water

Carbohydrates [Vitamin A, ng %

Vitamin C, mg % |Potassium, mg %

Carrot juice | 88,3 7,0

25

5,9 235

In the production of beef sausage, samples were prepared according to the following recipes, adding

carrot juice to other components (Table 2).

Table 2 — Recipe for sausage made from beef with carrot juice

Ne Components Amount of ingredients in the recipe, g
Control | Sample Ne 1 | Sample Ne 2 | Sample Ne 3
Main ingredients
1 beef 35,0 35,0 35,0 35,0
2 poultry 50,0 50,0 50,0 50,0
3 beef lard 7,0 7,0 7,0 7,0
4 mutton lard 8,0 8,0 8,0 8,0
Additional ingredients
5 salt 2,5 2,5 2,5 2,5
6 spices 1,0 0,7 0,5 0,3
7 garlic 0,2 0,2 0,2 0,2
8 nitrite 0,0075 0,0035 0,0035 0,0035
9 starch 2,0 2,0 2,0 2,0
10 carrot juice - 3,0 5,0 7,0

Results and discussion

The sausage products obtained according to
this recipe were prepared using the following
technology:
Meat preparation;
Salting the meat;
Meat grinding;
Mixing the minced meat;
Pressing meat into a mold,
Improving packaged products;
Thermal treatment;
Refrigeration and storage;

e Meat preparation for sausage making
involves tenderizing the carcass and separating the

VVVVVVVY
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meat from bone, tendons, green meat, fat, blood
vessels, small bones, and cartilage. The meat is
then sorted for quality;

e Meat salting is a process used in
sausage production to increase shelf life, and
enhance color, taste, and aroma. There are three
methods of salting: dry salting, wet salting, and
mixed salting. Dry salting involves applying the
salting mixture to the surface of the meat;

e  Mincing - before salting, the meat is
ground in a meat grinder, and then after salting, it
is ground again;
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e  The minced meat is thoroughly mixed in
a special machine to ensure that all the ingredients in
the sausage recipe are evenly distributed,;

e Pressing the meat into a form -
pressing the ready-mixed minced meat into shells
or into a form is carried out by pressing the meat
into the shells with a special pressing tool in
artificial bags, i.e. unpainted, unvarnished, grade
A cellulose cellophanes;

® Improvement of the wrapped product -
the color of the sausage is allowed to mature and
the skin to dry by hanging new wrapped products
in special storage chambers. The curing time
depends on the type of sausage: for semi-smoked
sausage - 2-4 hours at t=6-8°C;

e  Thermal processing operations include
frying, steaming and smoking:

v' frying - the product is processed by
frying it in a thermal chamber at a temperature
range of 85-105°C, with an air humidity of 47-

53% and an air movement speed of 2.00m/s for a
duration of 30-60 minutes.;

v steam cooking - t=85-90°C, air humidity
85-90%, 40-80 minutes, the internal temperature of
the product is kept until t=70-72°C;

v" smoking - processing with smoke in a
thermal chamber at t=70°C until the internal
temperature of the product is t=50°C;

e Cooling and storage - 2 days in
chambers at a temperature of t=4-8°C, with a
relative humidity of 80-85% (sausage is cooled
while hanging).

e  Sausage prepared according to the
recipe of sample 2 received a high evaluation in
terms of organoleptic indicators. The nutritional
value of food products is an important quality
indicator, describing the properties that meet
human physiological needs for energy and basic
nutrients. A study was conducted on the
nutritional value of the sausage, sample 2 (Table
3).

Table 3 - Nutritional value of sausage products, amount per 100 g of product

Product Food content
Protein, | Lipids, | Carbohydrates, | Energy value,
9/100g 9/100g 9/100g 100g (kcal)
Semi-smoked Krakow 162 446 0.2 466
sausage
Semi-smoked Poltava 16.4 39 0.1 406
sausage
Semi-smoked sausage
with added carrot juice 11,85 17,32 0,6-0,7 206,08
(sample 2)

The study results on the nutritional value of
beef sausage products indicate that sausage
sample No. 2 has a 35% lower protein content and
approximately 50% less fat content compared to
semi-smoked crafted and Moscow sausages. This
is attributed to the use of plant-based raw
materials that do not contain lipid components.

The experimental sample of carrot juice
contains 0.6-0.7 g of carbohydrates due to its 7%
carbohydrate content. As a result, its energy value
is 50% less than that of semi-smoked crafted
sausage products. This demonstrates that the
product is suitable for consumption by people of
all ages for medicinal purposes.

Table 4 — Biological value of sausage products

The study also analyzed the vitamin and
mineral composition of the sample. Vitamins are
essential organic compounds that play a
significant role in human nutrition.

Vitamins participate in enzyme catalysis,

normal metabolism, oxidation-reduction, and
biochemical processes necessary for all life
functions.

Minerals do not have the same energy value
as vitamins, but they are needed by the human
body in certain amounts.

Table 4 provides information on the amount
of potassium and vitamin C content present in the
semi-smoked beef sausage with carrot juice.

Product Content
Potassium, mg/kg | Vitamin C, mg%
Semi-smoked Krakow sausage 302 0
Semi-smoked Poltava sausage 298 0
Semi-smoked sausage with added 318,3-319,5 4,1-4,8
carrot juice
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This is especially important for types of meat
products that contain a small amount of these
elements. The addition of vegetable raw materials
improves the organoleptic properties of the finished
product. In addition, the presence of carrot juice in
sausage products increases the vitamin and mineral
content of the finished product.

Therefore, the studies mentioned above
demonstrate that adding plant-based raw materials
to meat products, such as semi-smoked beef
sausage with carrot juice, enhances their
nutritional and biological value.

Conclusion

-The use of carrot juice in semi-smoked
beef sausage products, as obtained in this scien-
tific study, allows to expand the range of semi-
smoked beef sausage products.

-During the production of semi-smoked
beef sausage products, recipes containing carrot
juice were developed.

-The study determined the nutritional value,
energy value, organoleptic indicators, as well as
the nutritional and biological value of semi-
smoked sausage products.

-Sodium nitrite is commonly used in meat
salting to enhance the color of the product, but its
use can lead to the formation of toxic compounds.
An acid-correcting environment can also improve
the color of meat products, and ascorbic acid, also
known as vitamin C, is the most effective acid-
correcting agent and is widely used in meat
production. Natural sources of vitamin C are
mostly available in vegetables, making it
beneficial to use natural raw materials in the
production of sausage products.

-In this work, the main focus during the
selection of plant-based raw materials was to ensure
the product's organoleptic properties while reducing
the amount of sodium nitrite and spices used in
production and storage. The carrot which is rich in
vitamins and minerals, increases the nutritional and
biological value of the prepared sausage products
while also reducing their energy value.

REFERENCES

1. Abjanova, S.A. Et jidne et Onimderiniil
tehnologiasy [Technology of meat and meat products
/Elektronnyi resurs] : oqulyg. - Almaty : Bastau, 2018.
- 240 b. - ISBN 978-601-7275-75-4 (In Kazakh)

2. Amirhanov, Q.J. Et 6mimderinifi tehnologiasy
[Technology of meat products/Elektronnyi resurs] :
oqu quraly / Q. J. Amirhanov. - Almaty : Epigraf,
2020. - 308 b. - ISBN 978-601-342-050-9 (In Kazakh)

3. Antipova, L.V. Texnologiya i oborudovanie
proizvodstva kolbas i polufabrikatov [Technology and

148

equipment for the production of sausages and semi-
finished products /E’lektronny’j resurs] : uchebnoe
posobie / L. V. Antipova, I. N. Tolpy'gina, N. P.
Oboturova. - 2-e izdanie. - SPb : GIORD, 2022. - 712.
- ISBN 9785988792161. - ISBN 978-5-98879-216-1
(In Russian)

4., Zabashta, A.G. Razdelka myasa. Spravochnik
[Cutting meat. Handbook /E"lektronny’j resurs] / A. G.
Zabashta, V. O. Basov. - SPb : Professiya, 2019. - 660
s. - ISBN 978-5-9909838-4-7 : 52164.00. (In Russian)

5.  Zinina, 0O.V. Konservy" myashy'e
banochny’e [Canned meat cans /E lektronny’j resurs] :
uchebnoe posobie. - Almaty™ :E’vero, 2020. — 140p. -
ISBN 978-601-327-813-1 (In Russian)

6. Qajgaliev, N. Et jine et ommdern O6fideu
tehnologiasy [Technology of processing meat and meat
products /Elektronnyi resurs] : oqulyq. - Astana : Foliant,
2018. - 352 p. - ISBN 978-601-302-837-8 (In Kazakh)

7. Moloxovecz, E.I. Zapasy™ iz myasa i ry'by".
Kopchenie. Solenie. Marinovanie. Kolbasy", sosiski
[Stocks of meat and fish. Smoking. Pickling. Pickling.
Sausages, sausages /E'lektronny’j resurs] / E. 1.
Moloxovecz. - M : E’ksmo, 2018. - 48 s. - ISBN
9785040888474 : 6410.00. (In Russian)

8. Myasnaya  produkciya:  texnologiya,
kachestvo i potrebitel'skaya ocenka [Meat products:
technology, quality and consumer assessment
/E’lektronny’j  resurs] uchebnik / Pod red.:
A.B.Lisicyna i V.N.lvanovoj. - M : DeLi, 2019. -
374P. - ISBN 978-5-6042712-6-1 (In Russian).

9. Puxarich, E". Myaso. Polnoe rukovodstvo. Na
ferme, u myasnika, na kuxne [Meat. A complete guide.
On the farm, at the butcher, in the Kkitchen
/E’lektronny’j resurs] / E". Puxarich, L. Tre vers ; per.
s angl. O.S. Ivenskoj. - M : E'ksmo, 2022. - 512 P. -
ISBN 9785041217723. - ISBN 978-5-04-121772-3 :
18463.00. (In Russian).

10. Skripko, E. Mirovaya kolbasa. Kak delat’
domashnyuyu kolbasu, sosiski i sardel’ki [World sau-
sage. How to make homemade sausage, sausages and
sausages /E’lektronny’j resurs] / E. Skripko. — M:
E’ksmo, 2021. — 112 P. — ISBN 9785699885404 :
4784.00. (In Russian).

11. Syzdykova L.S., Bulambaeva A.A., Smagu-
lova AK., Mederaly S. «Siyr etinen jasal§an sijyq
ommdermfi assortimentin kefieitu» [Expansion of the
range of beef sausage products] «Tagam, jeful Oner-
kdsiptert men qonaqjailylyq industriasynyii innovasialyq
damuy» Halyqaralyq gylymi tijiribelik konferensia
materialdary, 2018. — PP. 119-120. (In Kazakh).

12. Syzdykova L.S., Mederaly S. «Sébiz syryny
qgosylgan sijyq Onmmmmifi sapalyq korsetkisterin
zertteu». [Study of quality indicators of sausage prod-
ucts with carrot juice] «Tagam, jefill onerkdsiptert men
gonaqjailylyq industriasynyfi innovasialyq damuy»



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

Halyqgaralyq gylymi-tajiribelik konferensia A. M. Taeva. - SPb : Professiya, 2017. - 158 P. - ISBN
materialdary 22-23, 2020.-PP. 68-70. (In Kazakh). 978-5-990983-78-6 (In Russian).

13. Tulebaev, B.T. Qus saruagylygy 6mimderin 16. Kadim, LT. Carcass and meat quality
ondiru jane 6fideu tehnologiasy [Technology of pro- characteristics of dromedary and bactrian camels
duction and processing of poultry products [Text]: monograph / I. T. Kadim, Kenenbay Sh. —
[Elektronnyi resurs] : oqu qiiraly. - Almaty : Almanah, Almaty : bolashak, 2018. — 320 p.

2019. - 220 P. - ISBN 978-601-319-101-0 (In Kazakh) 17. Uzakov, Y.M. Halal meat production [Text]

14. Uzakov, Ya.M. Proizvodstvo myasny X : Textbook / Y. M. Uzakov, Satayeva Zh.l. — Almaty :
produktov xalyal™ [Production of halal meat products] . Epigraf, 2021. — 240 p.

- SPb. : Professiya, 2018. - 176 P. - ISBN 978-5-
9909838-0-9 : 5000-00 (In Russian).

15. Uzakov, Ya.M. Pererabotka verblyuzhatiny”
dlya proizvodstva myasny x produktov [Processing of
camel meat for the production of meat products
/E lektronny’j resurs] : Monografiya / Ya. M. Uzakov,

FTAXP 65.43.31 https://doi.org/10.48184/2304-568X-2024-1-149-160

QUALITY AND QUANTITATIVE TRAITS OF NON-ALCOHOLIC
BEER WITH FLAVOUR-IMPROVED TASTE

(D] (iD] (iD]

'T.A. BAYBATYROV - , 'A.ZH. NAURYZBAYEVA* - , ’G.l. BAYGAZIEVA

(*Zhangir Khan West Kazakhstan Agrarian and Technical University,
Kazakhstan, 090009, Uralsk, Zhangir khan, 51
Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi 100)
Corresponding author e-mail: nauryzbayeva.asel@bk.ru*

The non-alcoholic and low-alcohol beer market has grown significantly in recent years and is predicted to
continue growing. However, non-alcoholic and low-alcohol beers have organoleptic problems and are not
recognized by many consumers. The increasing popularity of alcohol-free beers (AFBs) fosters the industry's inter-
est in delivering the best possible product. Yet, a remaining sensory issue of AFBs is the over-perception of wort fla-
vor, caused by elevated concentrations of small volatile flavor compounds (i.e.aldehydes)still remains. Previously,
molecular sieves (hydrophobic ZSM-5 type zeolites) were found as most suitable to remove these flavors by adsorp-
tion with high selectivity from the AFBs. In this work, a flavor-improved beer is produced at a pilot-scale using this
novel technology, and its chemical composition, sensory profile, and stability are evaluated against a reference. Al-
dehyde concentrations in the flavor-improved product were found 79-93% lower than in the reference. The distinct
difference was confirmed with a trained sensory panel and could be conserved even after three months of ageing at
30°C. Future work will focus on the process design to scale up this technology. It is established that the release of a
new kind of beer is economically profitable, since the expansion of the range contributes to a more complete use of
production capacity, and consequently, reduced costs per unit of production, which ultimately leads to an increase in
the profit of the enterprise.

Keywords: Alcohol-free beer, zeolite, aldehydes, wort flavor, ageing, sensory evaluation, adsorption.
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