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CORN GERM BASED MEAT-PLANT CANNED PRODUCT
WITH A HIGH NUTRITIONAL VALUE

Abstract. The fortification of canned products by using of the essential supplements
allows for the improving of functional properties and nutritional value. The purpose of the
study is the rational use of secondary raw materials from corn processing to create canned
meat-plant product with high nutritional and energy value. Recipes for natural canned
based on corn raw materials were developed. The studied samples of canned products had a
balanced macro- and microelement composition. The optimal sample was a sample of
canned meat-plant product in the form of meatballs, which contains the highest amount of
macroelements: Mg (1.51 mg/kg), Ca (2.30 mg/kg), P (8.09 mg/kg) and K (12.72 mg/Kg).
Organoleptic analysis showed that all types of canned meet-plant product meet the
requirements of regulatory documents. Also, due to the introduction of corn germ and other
ingredients into the composition of canned meat-plant product, the nutritional value
indicators have improved.

Keywords: canned food, corn, corn germ, beef, beef tongue, meatballs, canned meat
and vegetable products.
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Introduction. Canned food is a food product that is packaged in a sealed
container and then sterilized to extend the shelf life of the finished product without
spoilage [1,2]. The most common types of canned food include meat and vegetable
canned food. Meat and vegetable or meat and vegetable canned food is a type of
canned food that contains both meat and vegetable components [3,4].

Currently, the canned food industry faces the problem of providing the
population with natural canned food products of domestic production that have
functional properties [5,6].

The development of such food products can have a positive effect on human
health, since the population of the country, especially in large cities, due to lack of
time does not have the opportunity to cook food on their own and resorts to
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unhealthy eating. Of interest as the main plant material are processed corn products
of domestic production.

Corn is the most common crop among grains. During the study of domestic
varieties and hybrids of corn, it was found that one of the most common hybrids of
corn is Altai 250 MV. This variety is common not only because of its productivity,
but also because of its beneficial properties. This hybrid is drought-resistant and
cold-resistant, and does not lodge. This hybrid can also be grown in the Almaty
region, which accounts for 52.6% of the corn-sown area. In the southern regions of
Kazakhstan, one of the most productive varieties is the Turan 680 SV corn hybrid,
whose indicators reach 145.6 c/ha. This variety is also resistant to lodging [7].

During the production of sweet corn in canned form, enterprises give
preference to whole corn grains. But also, grinding corn grains in the process of
producing canned food with the optional addition of plant materials is relevant [8].

In addition, corn germ is used to enrich canned foods in the manufacturing
process. Corn germ was used as a concentrate to make meatballs, enriching the
meatballs with proteins, carbohydrates, and minerals. This ingredient is also very
important for the production of corn oil [9-11].

The process of obtaining corn germ is shown in Figure 1.

| Reception of grain mass |

v

Cleaning corn grain from foreign
impurities

Hydrothermal treatment of peeled
grains

v

Fractionation of grain mass

v

Separating the germ on grinding
machines

v

Drying the separated germ

Fig. 1. The process of obtaining corn germ

Materials and methods. The objects of the study are samples of canned
food made from meat mixtures in accordance with the requirements and standards
of GOST R 55333-2012 and GOST R 55366-2012 [12,13]. They include canned
meat and vegetable products with the addition of corn germ and beef tongue, as
well as canned meat and vegetable products in the form of meatballs.

Content of macro- and microelements. The composition and amount of
mineral substances in the samples of canned corn were determined using the
method of mass spectrometry with inductively coupled plasma (ICP-MS) and using
a scanning electron microscope (SEM). Using these methods, it is possible to
determine a number of non-metals and metals. Unlike other methods, such as
atomic absorption spectroscopy, where only one element can be determined, the
method used allows determining all elements, significantly accelerating the
measurement process [14].
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Sensorometric indicators. In order to obtain an expanded idea of the sensory
parameters of finished samples with additives, sensorometric analysis is used to
assess the quality of canned corn in points. Based on a set of numerical values, a
point scale is created. The latter are used in combination with the evaluation of the
properties of the analyzed food products in a given quality area. The use of
multipoint ranges and their modifications in this method allows obtaining various
information data. Parameters such as color, aroma, taste, texture or appearance are
determined. The universal system of sensorometric indicators offers four quality
levels, which are positive and satisfactory, while the fifth level is unsatisfactory.
These requirements correspond to a five-point scale, in which these assessments
are given: excellent quality — 5 (from 80 to 100%), above average — 4 (from 60 to
80%), average quality — 3 (from 40 to 60%), below average — 2 (from 20 to 40%),
unacceptable quality — 1 (from 0 to 20%) [15].

Organoleptic evaluation. The assessment of organoleptic indicators was
carried out by scoring and rating in accordance with the standard — GOST ISO
6658:2016. At the moment, the analysis of organoleptic indicators is most often
used not only in the quality control of food products, but also during the production
of innovative food products with functional properties.

Analysis of energy and nutritional value. The assessment of these parameters
of canned products was carried out in accordance with the following regulatory
standards: GOST 25011-2017, GOST 26183-84, GOST 9793-2016, GOST 31727-
2012 [16-19].

Developing a recipe for canned meat and vegetables with the addition of
corn germ and beef tongue. Before starting to prepare canned meat and vegetables,
it is necessary to prepare glass tares and recipe components.

Glass containers for canned food are sterilized in a steam autoclave at 121°C
for 15 minutes. After sterilization, the marinade for beef and tongue is prepared. To
make the marinade, onions are peeled and grated to form a homogeneous paste
using a blender. Black pepper is then added to the onion mixture.

Next, the beef and tongue are cut into pieces measuring 3 cm and 5 cm. The
meat and tongue are then pre-marinated and left to marinate for 4-5 hours. Before
packaging, the onion paste must be removed, and the marinated meat should be
salted to prevent moisture loss.

Next, the plant components are prepared through a process of washing,
peeling, and cutting.

Before adding the corn germ to the mixture, it must be softened by
processing in a water bath for 30 minutes.

Next, the ingredients proceed to the packaging stage. Marinated beef and
tongue, processed corn germ, chopped vegetables, bay leaf, coriander, salt, sugar,
and citric acid are placed into pre-sterilized containers.

After the sealing process, the prepared canned products must be sterilized.
Sterilization is carried out in a steam autoclave at a temperature of 121°C for 1.5-2
hours [20].

Table 1 presents the recipe for canned meat and vegetables with corn germ
and beef tongue.
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Table 1
Recipe for canned meat and vegetables with corn germ and beef tongue

Components Mass fraction, grams
(glass container 700 ml)
Canned food
Beef meat 140
Beef tongue 70
Carrots 46,1
Green beans 45
Corn germ 44
Onions 48
Cauliflower 54
Coriander 3
Sugar 2
White sugar 2,5
Citric acid 0,7
Leafy greens 4
Water 240
Marinade, r
Onions 89
Black pepper 0,7
Salt 1,7

Development of a recipe for canned meat and vegetable products in the form
of meatballs. The ingredients used for the production of canned meat and vegetable
products in the form of meatballs are shown in Table 2.

Table 2
Recipe for canned meat and vegetable products (meatballs) with the addition of
corn germ
Components Mass fraction, grams
(glass container 350 ml)

Beef meat 66
Beef tongue 35,7

Chicken eggs 10

Cauliflower 20

Corn germ powder 5

Salt 3 (1 for meatballs, 2 for brine)

Green beans 20

Cherry tomatoes 20

Onions 15

Leafy greens 4

Coriander 0,2

Dried garlic 0,2

Black pepper 0,1

Citric acid 0,8
Bone broth 150

Before preparing canned meat and vegetables, it is necessary to prepare the
container and the necessary raw materials. Glass containers for canned food are
subjected to steam sterilization in a steam autoclave at a temperature of 121°C for
15 minutes.

12



ISSN 2308-9865 Mechanics and Technology /

elSSN 2959-7994 Scientific journal 2026, No.1(91)

After this, the vegetable components are prepared: cauliflower, leafy greens,
cherry tomatoes and green beans are washed, peeled and cut (cherry tomatoes are
not cut). The stage of preparing meatballs comes next.

The meat with beef tongue is cut into pieces of 3 cm and 5 cm. Then the beef
meat and tongue are mixed with chicken egg, onion, corn germ powder, sugar, salt,
coriander, black pepper to obtain minced meat from a meat grinder. Then the
process of forming meatballs with a diameter of 2 cm takes place, and then they are
fried in sunflower oil until browned.

The packaging process comes next where the fried meatballs are mixed with
plant components, coriander, and citric acid. Then, together with the bone broth,
the recipe components are placed in a sterilized glass container.

Next, after the packaging process, it is necessary to sterilize the prepared
canned goods. Sterilization is carried out in a steam autoclave for 1 to 2 hours at a
temperature of 121°C.

Research results and discussion. Organoleptic characteristics. The
organoleptic characteristics of canned meat and vegetable products, including corn
germ and beef tongue, were assessed in accordance with the requirements of the
current standard GOST R 55333-2012 [9].

Table 3 shows the organoleptic properties of canned meat and vegetable
products made from corn germ and beef tongue.

Table 3
Organoleptic properties of canned meat and vegetable products made from corn
germ and beef tongue

Evaluated

Requirements for regulatory standards| Indicators of the studied sample
parameters

Beef pieces with vegetable
additives in the form of carrots,
cauliflower, onions and green

Appearance and

: Beef pieces with vegetable additives
consistency

beans
Characteristic taste for this type of [Taste is characteristic of this type
Taste canned food, foreign tastes are of canned goods, without foreign
unacceptable tastes
Characteristic aroma for this type of | Aroma is characteristic of this
Aroma canned food, foreign aromas are type of canned goods, without
unacceptable foreign aromas
Foreign impurities None Absent

The organoleptic characteristics of canned meat and vegetable products in
the form of meatballs with the addition of corn germ were analyzed in accordance
with the current standards GOST R 55333-2012, as well as GOST R 55366-2012.

Table 4 presents the organoleptic properties of a sample of canned meat and
vegetable products in the form of meatballs with the addition of corn germ.

Sensory parameters. During the evaluation of the sensory properties of
canned meat and vegetables with the addition of corn germ and beef tongue, it was
found that the aroma and taste of this canned product are similar to canned food of
this type. The appearance of this sample is also characteristic of canned meat and
vegetables, the assessment of which is 4.8 points. The sensory characteristics of
this sample of canned product are presented in Figure 2.
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Table 4

Organoleptic properties of a sample of canned meat and vegetable products in the
form of meatballs with the addition of corn germ

Characteristic GOST R 55333-2012 Sample
and GOST R 55366-2012
Appearance For meatballs: shape — round-flattened. | Meatballs: round shape. The
The surface of the meatballs should be | surface is sprinkled with
sprinkled with breadcrumbs. Cooking | breadcrumbs in the form of
meatballs without breadcrumbs is corn germ. Meatballs with
allowed. Meatballs with vegetable |green beans, cauliflower, and

additives are allowed. tomato (cherry).
Taste Characteristic taste for this type of | The taste is characteristic of
canned food, foreign flavors are this type of canned goods,
unacceptable without foreign tastes
Foreign impurities None None
Consistency Juicy, soft and not crumbly (for Juicy, soft and not crumbly
meatballs)
Aroma Characteristic aroma for this type of | Aroma is characteristic of
canned food, foreign flavors are this type of canned goods,
unacceptable without foreign aromas
Control Sample Sample 1
Taste
5
4
3
Apnpce:ra “yColor Color
Consiste
ncy Aroma
a) 6)

a) control sample; b) canned meat and vegetable products with added corn
germ and beef tonguero

Fig. 2. Sensorometric evaluation of canned meat and vegetable products with
added corn germ and beef tongue

The assessment of the sensorometric properties of canned meat and
vegetable products revealed that the sample of these canned products containing
corn germ and beef tongue has a taste and aroma that is typical for this type of
canned products.

The appearance of this sample of canned meat and vegetable products is
similar to its analogue. The assessment for these canned products is 4.8 points.

Figure 3 shows the sensorometric indicators of canned meat and vegetable
products in the form of meatballs with the addition of crushed corn germ.
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a) control sample; b) test sample with the addition of crushed embryo

Fig. 3. Evaluation of sensorometric characteristics of canned meat and vegetable
meatballs

During the analysis of sensorometric characteristics of meat and vegetable
preserves in the form of meatballs with the addition of crushed corn germ, it was
found that this sample has a rich and pleasant taste with vegetable and meat notes.
These preserves have an excellent appearance and consistency, as well as a
pleasant, but slightly less intense aroma. This type of preserves was rated at 4.6
points.

Macro- and microelement composition. Inductively coupled plasma mass
spectrometry was used to determine the mineral composition of the obtained
preserve samples.

Table 5 shows the macro- and microelement composition of samples of
canned meat and vegetable products (meatballs breaded with corn germ powder)
and canned meat and vegetable products with the addition of beef tongue.

Table 5
Macro- and microelement composition of the samples of the obtained canned
goods
Elements Samples, mass, mg/kg
Sample 1 Sample 2
(Meat and vegetable canned food | (Meat and vegetable canned food)
(meatballs))
0 32.16 23.16
Na 18.93 24.41
Mg 1.51 0.77
P 8.09 3.64
S 0.41 0.64
Cl 23.87 37.02
K 12.72 8.60
Ca 2.30 1.75

The mineral composition of the resulting canned food is shown in Figure 4.
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lonHaa wkana 6762 wmn. Kypcop: 0.000

TonHaa wkana 12249 unn. Kypcop: 0.000 K3l

Fig. 4. Macro- and microelement composition of samples of the obtained canned

goods: meat and vegetable canned goods in the form of meatballs breaded with

corn germ powder (sample 1); meat and vegetable canned goods containing beef
tongue and corn germ (sample 2)

According to the results of the assessment of the macro- and microelement
composition of the canned food samples, the highest content of Mg (1.51 mg/kg)
and K (12.72) was observed in sample 1, which can have a positive effect on the
functioning of the nervous system and heart. The next sample (sample 2) contains
the highest content of Na 24.41 mg/kg and CI 37.02 mg/kg, which has a positive
effect on the functioning of the nervous system and the gastrointestinal tract.
Sample 1 was chosen as the optimal sample due to its high content of Ca and P, the
amount of which is 2.30 mg/kg and 8.09 mg/kg, the content of which is very
important for the functioning of the human skeletal system and its growth.

Determination of energy value. To determine the energy value, studies were
conducted on a sample of canned meat and vegetable products containing beef
meat and tongue, corn germ meatballs, and a sample of canned meat and vegetable
products (meatballs). The tests were conducted at a temperature of 20.5-24.5°C
with room humidity of 68-73%.

The results of the studies of the nutritional energy value of the samples of
canned meat and vegetable products are shown in Table 6.

Table 6
Results of studies of the nutritional energy value of canned meat and vegetable
samples
Ne Name of indicators, Sample 1 Sample 2
units of measurement Canned meat and vegetable Canned meat and
products containing corn germ, | vegetable products
beef and tongue (meatballs)
1 | Nutritional value, g/100g
2 Proteins 5,91+0,89 8,5+1,28
3 Fats 1,52+0,09 2,32+0,14
4 Carbohydrates 3,38+0,17 2,95+0,15
5 Moisture 88,24+0,09 84,96+4,25
6 Ash 0,95+0,05 1,27+0,06
7 |Energy value, kcal/kJ/100g 50,84/212,71 66,67/279,0
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The analysis of the results of the study of the nutritional and energy value of
the samples of canned meat and vegetable products shows that canned meat and
vegetable products in the form of meatballs (8.5+1.28g/100g) contain more
proteins than canned meat and vegetable products containing corn germ, beef meat
and tongue (5.91+0.899/100g). All samples have an increased content of proteins
due to the addition of corn germ, which is rich in essential amino acids. This
indicates a higher nutritional value of this product in terms of the protein
component. In terms of fat content, canned meat and vegetable products containing
corn germ and beef tongue (1.52+0.099/100g) are inferior to canned meat and
vegetable products in the form of meatballs (2.32+0.14g/100g) by 35%. As an
optimal sample, we can single out meat and vegetable preserves in the form of
meatballs due to the high protein content, as well as the low carbohydrate content,
which is typical for corn germ. Also, the ash content is higher in this sample (1.27
+0.06 g / 100 g), which indicates a greater amount of minerals.

Conclusion. The following recipes for natural corn-based canned foods were
developed: meat and vegetable canned foods containing corn germ, beef and
tongue, and meat and vegetable canned foods in the form of meatballs.
Organoleptic and sensory analysis of these canned food samples was conducted.

The organoleptic evaluation was conducted in accordance with the
requirements of the current regulatory documents. The organoleptic evaluation
showed that the canned food samples meet the requirements of the regulatory
documents. The sensory evaluation of the canned food samples showed an
improvement in the studied parameters compared to the control samples.

During the analysis of macro- and microelements, the highest content of Mg
(1.51 mg/kg) and K (12.72) was observed in the sample of meat and vegetable
preserves in the form of meatballs. The next sample of meat and vegetable
preserves containing the embryo and beef tongue contained the highest content of
Na 24.41 mg/kg and CI 37.02 mg/kg.

The energy and nutritional value of corn-based canned food samples was
determined. The presented samples showed good results in terms of added protein
and corn germ content. Compared with another sample, meat and vegetable canned
food in the form of meatballs showed the best results, having a high protein content
(8.5+1.28 ¢/100 g) and a low carbohydrate content (2.95+0.15 g/100 g).
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IM. 9yezos ameiHdarsl OHmMycmik KaszakcmaH 3epmmey yHusepcumemi,
LWeimkeHm, KazakcmaH

TAFAMIbIK KYHAbIIbIFbl YXOFAPbI XXYTEPI ¥PbIfbl HETI3IHAETI
ET-©CIMAIK KOHCEPBIJIEPI

AHpaTtna. KoHcepBinepai MaHbI3abl Kocnanapabl KONZAHY apKblibl 6anbiTy
dYHKLMOHANABIK KacMeTTepi MeH TaramAblK KYHAbIIbIFbIH XKaKcapTyFa MyMKiHAiIK 6epeai.
3epTTeyaiH, MaKcaTbl — KOfapbl TafaMAblK KOHE 3HepreTUKasblK KyHAblNbifbl 6ap eT-
KOHCepBiNepai »acay YWiH Xyrepi eHAeyAeH anblHFaH KaWTanama LUMKI3aTTbl YTbiMAbI
nanganaHy. Myrepi WWKi3aTbl HerisiHae Tabwufu KoHcepBinepAaiH peuenTtepi asipneHai.
KoHcepBineHreH eHimaepAaiH, 3epTTenreH yArinepi TeHAECTipiAreH MaKpo- XKaHe
MWKPO3NEMEHTTIK Kypamfa ne b6onabl. OHTalnbl YT peTiHAe MaKpO3NeMeHTTePAiH, eH,
ken mesnwepi: Mg (1,51 mr/kr), Ca (2,30 mr/kr), P (8,09 mr/kr) skaHe K (12,72 mr/kr)
6onaTblH, PpuKagenbKkanap TypiHAEr KOHCEPBINIEHTeH €T KOMOWHATbl 6HiMiHiH, yArici
6onabl. OpraHoNENnTUKabIK Tanaay KOHCEPBINIEHTEH BCiMAIK eHIMAEepPiHIH bapabIk Typrepi
HOPMATMBTIK KyKaTTapAgblH, TananTapblHa CalMKec KeneTiHiH KepceTTi. CoHpan-ak,
KOHCEpPBIi/NIeHTeH eT-eciMAik OHIMiHIH, KypamMblHa Xyrepi ypbiKTapbl MeH 6acka
WHrpegueHTTepPA eHri3y ecebiHeH TafaMabIK KYHAbBINbIK KOPCETKILITEPI KaKcapabl.

Tipek ce3aep: KoHcepBinep, Xyrepi, Xyrepi ypbifbl, CUbIP €Ti, cublp Tini,
dpuKagenbKkanap, eT-eciMaik KoHcepsinepi.

A.XK. Alitbaesa?l, P.C. Annbekos?, 3.T. Hypceutosa', 6.M. Cataes!?, 9.9. 96naw'*

0scHO-KasaxcmaHckuli uccnedosamensckull yHusepcumem um. M. Aya30ea,
LLIeimkeHm, KazaxcmaH

MACOPACTUTE/IbHbIE KOHCEPBbI HA OCHOBE KYKYPY3HbIX 3APO/bILLEN
C BbICOKOW NULLLEBOW LLEHHOCTbIO

AHHOTauma. OboralieHne KOHCepBOB He3aMeHMMbIMKU pAo6aBKamu Mo3BOASET
YAYYWnUTb GYHKLMOHAIbHbIE CBOMCTBA M NULLEBYIO LEHHOCTb. Llenbio uccnegosaHua
ABNAETCA paLMOHaNbHOE NUCMO/b30BaHME BTOPMUYHOIO ChipbA NepepaboTKM KyKypysbl Ans
CO3/@aHNA KOHCEPBOB MACOPACTUTE/NIbHOrO MPOMCXOMKAEHUA C BbICOKON MNULIEBONA U
SHepreTMYyeckom LEeHHOCTblo. Pa3paboTaHbl peuenTypbl HaTypasbHbIX KOHCEPBOB Ha
OCHOBE  KyKypysHOro cbipba. Wccneayemble  06pasubl  KOHCEPBOB  MMenu
cbanaHCMPOBaHHbIA MaKpPO- M MUKPOIJNEMEHTHbIM cocTaB. ONTMManbHbIM 06pasLom
npu3sHaH o6pasel, KOHCEPBOB MACOPACTUTE/IbHOFO MPOUCXOXKAEHUA B BUAE GpUKaenek, B
KOTOPOM COAepsKuUTCA Hambosbliee KOAMYecTBO MaKposnemeHnTos: Mg (1,51 mr/kr), Ca
(2,30 mr/kr), P (8,09 mr/kr) u K (12,72 mr/kr). OpraHonenTU4YecKMit aHann3 nokasasn, Yto
BCE BMAbl KOHCEPBOB MACOPACTUTE/IbHOrO MPOUCXOMKAEHUA COOTBETCTBYIOT TpeboBaHUAM
HOPMaTMBHbIX AOKYMEHTOB. TaKe 3a cyeT BBeAeHMA B COCTaB KOHCEpPBOB
MACOPACTUTENBHOTO MPOMUCXOXKAEHUA 3apOoAblllelt KyKypy3bl U APYrUX WHIPeAMeHTOB
YAYYLWUAMCL NOKa3aTeNu NULLEBOW LLeHHOCTH.

KnioueBble cnoBa: KOHCEPBbI, KyKypy3a, KYKYpy3HbllA 3apoabill, roBsAuHa,
rOBAXUI A3bIK, PPUKAAEbKM, MACOPACTUTE/IbHbIE KOHCEPBbI.
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