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GOJI BERRIES AS A FUNCTIONAL ADDITIVE IN THE
PRODUCTION OF SEMI-SMOKED SAUSAGES

Abstract. In order to reduce sodium nitrite in the composition of sausages and
ensure an increase in the functional properties of the product, as well as expand the range, a
recipe for semi-smoked sausage with the addition of goji berries has been developed. A
study was carried out on the organoleptic characteristics of semi-smoked sausage with the
addition of goji berries. To taste a new type of semi-smoked sausage, several types of
samples were prepared: Sample No. 1: 7 g of goji berries and 2 g of sodium nitrite were
added to 10 kg of raw materials. Sample No. 2: 5 g of goji berries and 3 g of sodium nitrite
were added to 10 kg of raw materials. Sample No. 3: 3 g of goji berries and 6 g of sodium
nitrite were added to 10 kg of raw materials. As a result of the organoleptic evaluation, it
was found that when goji berries are added to minced meat, the product acquires a
pronounced taste of goji berries. For production, a recipe is recommended using goji berries
in an amount of 5 g by weight of the main raw material. Semi-smoked sausage with goji
berries has an original taste, thus, the production of sausage with goji berries expands the
range of products. A study was also conducted to identify toxic elements. No toxic
elements have been identified in the finished product, that is, the finished product is safe for
consumption.

Keywords: fortified and functional food products, semi-smoked sausage, goji
berries, quality, food safety.
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Introduction. Quality nutrition is an important factor determining human
health. An important task of the meat industry is to provide the population with
products enriched not only with meat protein, but also with biologically active
additives, such as dietary fiber, macro- and microelements, and vitamins. Thus,
balancing these components makes it possible to create specialized or enriched
functional foods that support the functioning of organs and systems, strengthen the
human body, prevent disease and restore the body [1].
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The Republic of Kazakhstan offers a fairly wide range of sausage products
in a wide price range. In sausages prepared according to traditional recipes, sodium
nitrite is added to improve color. Sodium nitrite is a salt of nitrous acid. It has
antibacterial and antioxidant properties, therefore it is used in food production as a
preservative and, incidentally, as a color fixative. Sodium nitrite is usually listed on
labels as food additive E250. This dietary supplement helps prevent botulism. But
there is an opinion that due to sodium nitrite, nitrosamines are formed in the body,
which cause cancer. In a slightly acidic condition. - in the environment of the
stomach - nitrosamines can be synthesized under the influence of sodium nitrite.
Therefore, in order to reduce or partially replace this preservative, you can use
vegetable raw materials. One such plant is the goji berry. The homeland of goji
berries is Asia, namely the fertile lands of the mountain valleys of the Himalayas
and Tibet [2].

Goji berries are rich in vitamins C (ascorbic acid) and group B, as well as
micro and macro elements such as: zinc, phosphorus, iron, copper, selenium,
germanium, calcium, beta-carotene, thiocyanates, antioxidants, amino acids,
subsaccharides, glycosinolates, flavonoids and steroid saponins, thiamine,
zeaxanthin, riboflavin. Goji berries are also used in the development of functional
products [3].

In this regard, the manufacturer is faced with the task of releasing new
assortment units made according to original recipes in order to ensure the safety of
sausages and increase the functional properties of the product, as well as meet
consumer demand [4].

The purpose of these scientific studies is to develop a recipe for semi-
smoked sausage with the addition of goji berries, with the aim of reducing sodium
nitrite in the composition of sausages and ensuring an increase in the functional
properties of the product, as well as expanding the range in the domestic market
aimed at a wide range of consumers.

To achieve this goal, the following tasks were set:

— develop a recipe for a new type of semi-smoked sausage with the addition
of goji berries;

— to determine the organolemic characteristics of a new type of semi-smoked
sausage with the addition of goji berries.

Materials and methods. The object of the study is semi-smoked sausage
with goji berries.

Experimental studies were carried out in the conditions of the “Department
of Safety and Quality of Food Products” of the Almaty Technological University,
as well as in the accredited testing laboratory “Food Safety”. Sapa LLP produced a
experimental batch of enriched semi-smoked sausage using goji berries for people
of different age groups and teenagers.

To develop a new type of semi-smoked sausage with the addition of goji
berries, was used the interstate standard State standard 31785-2012 “Semi-smoked
sausages. Technical conditions”.

To determine the organoleptic indicator, was used the State standard 7269-
79 standard. Meat. Sampling methods and organoleptic methods for determining
freshness. The appearance of sausage products should be loaves with a clean, dry
surface, without stains, slips, damage to the shell, minced meat sagging, elastic
consistency, cross-sectional appearance of the minced meat evenly mixed, the color
of the minced meat from red to dark red, without gray spots or voids. The smell
and taste are characteristic of this type of product, with a pronounced aroma of
spices, smoke and the smell of garlic, without any foreign taste or smell.
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The content of heavy metals was determined according to State standard
26930-86 standard, which applies to food raw materials and products and
establishes a colorimetric method for determining arsenic.

State standard 26931-86 standard applies to food raw materials and products
and establishes polarographic and colorimetric methods for the determination of
copper.

State standard 26932-86 standard applies to food raw materials and products
and establishes a method for determining lead.

State standard 26933-86 standard applies to food raw materials and products
and establishes a method for determining cadmium.

State standard 26934-86 standard applies to food raw materials and products
and establishes a method for determining zinc [5].

Research results. Tasting of a new type of semi-smoked sausage with the
addition of goji berries was carried out in laboratory conditions at the Almaty
Technological University. To taste a new type of semi-smoked sausage, several
types of samples were prepared:

Control sample: add table salt — 300 g, sodium nitrite — 7.5 g, granulated
sugar — 14 g, garlic — 20 g to 10 kg of raw materials.

Sample No. 1 with goji berries 7g: per 10 kg of raw materials add table salt —
300 g, sodium nitrite — 2g, goji berries — 7g, granulated sugar — 14g, garlic — 20g.

Sample No. 2 with goji berries 5g: per 10 kg of raw materials add table salt —
300 g, sodium nitrite — 4g, goji berries — 5g, granulated sugar — 14g, garlic — 20g.

Sample No. 3 with goji berries 3g: per 10 kg of raw materials add table salt —
300 g, sodium nitrite — 6g, goji berries — 3g, granulated sugar — 14g, garlic — 20g.

Figure 1 shows the processes for preparing semi-smoked sausage with the
addition of goji berries [5].

Raw materials: for salting uses beef, tail fat, chicken fillet in pieces. The
salted raw materials are kept at a temperature of 3+1°C for 18-24 hours.

Preparation of minced meat: salted raw materials in pieces are ground on a
grinder with a grid hole diameter of 2-3mm.

The crushed raw materials are mixed in a mixer for 6-8 minutes with the
addition of spices, garlic, sodium nitrite and goji berries. Then add the fat, chopped
into pieces, in small portions and mix for another 2-3 minutes.

Mixing is carried out until a homogeneous minced meat is obtained and the
tail fat is evenly distributed in it. The total mixing time is 6-8 minutes, the
temperature of the minced meat should not exceed 12°C. The time interval from
the end of preparing the minced meat to the start of filling the casings should not
exceed 6 hours.

Filling shells with minced meat (injection): filling shells with minced meat is
carried out using hydraulic P = 12-13 atm. (1.17-1.27 MPa), vacuum P = 10-13
atm. (0.98-1.27 MPa) and pneumatic P = 6-8 atm. (0.58-0.79 MPa) syringes. The
shell is filled tightly, especially compacting the minced meat when tying the free
end of the shell. The loaves are tied with twine. The loaves should not touch each
other to avoid sticking.

Upsetting: The tied loaves are hung on sticks and frames and subjected to
upsetting for 2-4 hours at 4-8°C and then sent for heat treatment.
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Packaging, control, storage, t=12°C. =10 days,
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Fig. 1. Recipe for semi-smoked sausage with the addition of goji berries

Heat treatment: It is carried out in stationary frying, cooking and smoking
chambers or continuous thermal units with automatic temperature and relative
humidity control. After sedimentation, the loaves are fried for 60-90 minutes at 80-
100°C. The end of the roasting process is determined by the drying of the shell and
the reddening of the surface of the loaves. The fried loaves are steamed in steam
chambers at 75-80°C, the sausage is cooked until the temperature in the center of
the loaf rises to 68-72°C. Cooking duration is 40-80 minutes. After cooking, the
sausage is cooled for 2-3 hours at a temperature not exceeding 20°C and then
smoked in smoking or frying chambers at 35-50°C for 12-24 hours. Cool at a
temperature of 0-15°C [6].

Drying: the sausage is dried at a temperature of 12°C and a relative air
humidity of 75% for 1-2 days until it acquires an elastic consistency and reaches
the standard mass fraction of moisture.

Packaging, storage and quality control of semi-smoked sausages. Consumer
and transport packaging, packaging materials and fastening materials must comply
with the requirements or regulations. Transport packaging must be clean, dry, free
from mold and foreign odors. Semi-smoked sausages, including packaged ones, are
placed in boxes made of corrugated cardboard in accordance with State standard
13511, State standard 13513. It is allowed to sell semi-smoked sausages packed in
reusable polymer or aluminum boxes, in containers or in packaging equipment.
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Reusable boxes intended for transportation of semi-smoked sausages that are not
packaged under vacuum or modified atmosphere conditions must have a lid. In the
absence of a lid, it is permissible for local sales to cover the boxes with parchment
in accordance with State standard 1760. Reusable boxes, containers, container
equipment are subject to sanitary treatment after each use for transporting food
products. The net weight of semi-smoked sausages in corrugated cardboard boxes
should be no more than 20 kg, in containers — no more than 250 kg; Gross weight
of products in reusable boxes is no more than 30 kg [7].

The shelf life and storage conditions for semi-smoked sausages, which
guarantee the safety, quality and safety of the product, are established by the
manufacturer. Semi-smoked sausages are released for sale, transported and stored
at temperature and relative humidity at any measurement point in accordance with
the storage conditions established by the manufacturer. Semi-smoked sausages are
stored in a suspended state at a temperature not exceeding 12°C and a relative air
humidity of 75-78% for no more than 10 days. In refrigerated rooms at no higher
than 6°C and a relative air humidity of 75-78%, semi-smoked sausages packed in
boxes can be stored for no more than 15 days, and at a temperature of -7...-9°C for
up to 3 months. Semi-smoked sausages are transported under conditions that ensure
their safety and quality, in vehicles in accordance with the rules for transporting
food products in force for the corresponding type of transport [8].

The proposed method ensures an increase in organoleptic characteristics and
the color preservation of sausages.

The use of berry powder allows to reduce the sodium nitrite content in the
remains of the finished sausage product to 0.5%. Accordingly, this will reduce the
content of by-products, including nitrosamines, which are formed during drying,
smoking and heat treatment.

The invention is aimed at achieving stable color of sausages during storage
and improving their environmental characteristics and food safety.

In order to improve the quality of semi-smoked sausages, non-traditional raw
materials were added to the composition. Semi-smoked sausages with the addition
of goji berries in quantities of 3g, 5g and 7g were taken as additional samples.

Discussion. Organoleptic indicators. All qualitative composition was
assessed on a 5-point scale. Among the main components of quality, the following
indicators were selected: appearance, color, taste, smell and consistency.

The assessment of the organoleptic characteristics of sausages on a 5-point
scale is given in Table 1.

Table 1
Organoleptic characteristics of semi-smoked sausages
Indicators Control Sample No. 1 | Sample No. 2 | Sample No. 3
Appearance 5 4 5 5
Consistency 5 5 5 5
Color and cross- 5 3 5 5
sectional appearance
Smell and taste 5 3 5 5
Shape and size 5 4 5 5

As a result of the organoleptic evaluation, it was found that when goji berries
are added to minced meat, the product acquires a pronounced taste of goji berries.
When adding goji berries in an amount of 7g. by weight of the total amount of raw
materials, a brighter and a distinct bright taste is noted. The results obtained during
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the study allow us to draw the following general conclusions: the possibility and
feasibility of using goji berries as a flavoring additive, as well as an additive that
increases the nutritional value of the finished product, in the production of semi-
smoked sausage has been established. Semi-smoked sausage with goji berries has
an original taste and contains more proteins and fats compared to the control
sample. Draft technical documentation has been developed for the production of
semi-smoked sausage with goji berries. For production, a recipe using goji berries
in an amount of 5g is recommended. From the mass of the main raw materials.
Thus, the production of sausage with goji berries expands the range of products.
Thanks to its original taste, semi-smoked sausage with goji berries will be in
demand on the market, and its production is economically profitable [9,10].

The results of our research of heavy metals in semi-smoked sausages are
presented in Table 2.

Table 2
Heavy metals in semi-smoked sausages
Indicators Control Sample No. 1 Sample No. 2 Sample No. 3
Lead Not identified Not identified Not identified Not identified
Copper Not identified Not identified Not identified Not identified
Lead Not identified Not identified Not identified Not identified
Cadmium Not identified Not identified Not identified Not identified

As we can see in Table 2, toxic elements were not identified in the finished
product. That is, the finished product is safe to use.

Conclusion. In order to improve the quality of semi-smoked sausages, non-
traditional raw materials were added to the composition. The use of goji berry
powder allows to reduce the sodium nitrite content in the remains of the finished
sausage product by up to 50%. As a result of the organoleptic evaluation, it was
found that when goji berries are added to minced meat, the product acquires a
distinct bright colour and taste of goji berries. The concentration level of the main
toxic elements in sausage products does not exceed the maximum limit.
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r.L. Axymabekosa’, M.C. CepuKKbI3bl?,
A.H. Cepukbaesa?, /1.K. CeHrup6ekosa?, }.K. TokaHosa?

1Anmamel mexHonozuAnsiK yHUsepcumemi, Aamamei K., Kasakcmax
2Xan1bIKapanbiK UHHEHePAIK-mexHoA02UAAbIK yHusepcumemi, Anmamel K., Kasakcmad

YAPTbIIAA bICTAIFAH LUYXKbIK ©HAIPICIHAE
roAXu XUAEKTEPI ®YHKUUOHANAbI KOCNA PETIHAE

AHpaTtna. LLyXKbIK 6HiIMAepiHiH, KypamblHAAFbl HaTPUA HUTPUTTI as3alTy »KaHe
OHIMHIH, OYHKUMOHANAbIK KacueTTepiH apTTbipygbl KaMTamacbl3 €Ty, COHbIMEH KaTap
ACCOPTUMEHTIH KEHEMNTY MaKCaTblHAA FOAXW KUAEKTEepi KOCbINFaH apTblnam biCTanfaH
WYKbIKTbIH, peuenTici a3ipneHai. oA Kuaektepi KOCblFaH KapTbllal  biCTanfaH
LUYXKbIKTbIH, OPraHo/IenTMKaslblK KepCeTKilWTepiHe 3epTTey XKyprisingi. apTtbinai bictanfaH
LYKbIKTbIH *KaHa TYPiH Aeryctaumanay ywiH cblHamanapablh, bipHewe Typi galbiHAanAbI:
Nel yari: 10 Kr WWKi3aTKa 7 T rogKun KUAEKTEPI KaHe 2 I HAaTPU HUTPUTI Kocbingbl. YAri
Ne2: 10 Kr WKKi3aTKa 5 I rogKu RuaekTepi xoHe 3 1 HaTpuih HUTpUTI Kocbinapl. Yari Ne3:
10 Kr wWuKizaTKa 3 T ro4XM KUAOEKTepi KoHe 6 T HaTpUi HUTPUTI KoCblngbl.
OpraHonenTuKanblK 6afanay HaTUMKeCIHAE rOAKMN XKUAEKTEPAi TapTbl/ifaH eTKe KOCKaHAaa,
OaliblH 6HIM rOAXKM XKUAEKTEPiHiH aiKbIH AaMiHe e 6onaTbiHbl aHbIKTaAAbl. BHAIpIC YWiH
Herisri LWKWKi3aTTblH, cafimafbl 6OMbIHWA 5 I MenwepiHAe roaxKn XUAEeKTepiH naiganaHy
peuenTici ycbiHbl1aAbl. [OAMM KUOEKTEPiI KOCbLIFaH KapTblIal bICTa/IfFaH LUYMKbIKTbIH,
e3iHAiK Aami Bap, ocblnaliua, rogKm KuaekTepi 6ap LYKbIK OHAIPICI OHIM aCCOPTUMEHTIH
KeHenTeai. CoHaalt-aK yAbl 3neMeHTTepAi aHblKTay YWiH 3epTTey Kyprisingi. JavbiH
eHiMAe y/ibl 3/1eMeHTTep aHblKTa/IMafaH, AfHU AaliblH ©HIM TyTbiHYfa Kayincis 6o0/bin
Tabblnagpbl.

TipeK ce3gep: 6aibITbiNFaH KaHe PyHKUMOHaANAbl TaFaMaap, KapTblnal bicTanfaH
LWYXKbIKTApP, rO4XKM KNAeKTepi, cana, TaFam Kayincisairi.
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LAnmamurckuii mexHonozuveckud yHusepcumem, 2. Aamamsi, Kazaxcmax
2MexcOyHapodHbIl UHMEeHepHO-mMexHoA02uYecKull yHusepcumem,
2. Aaimamel, KazaxcmaH

Arogbl roaXun KAK ®YHKUUOHA/IbHAA JOBABKA
NPU NPON3BOACTBE NOJIYKOMYEHbIX KOJIBAC

AHHOTaumA. C UEeNblo CHUXKEHMA B COCTaBe KONBACHbIX 34NN HUTPUTA HATPUA U
obecneyeHnsa nosblleHNA GYHKUMOHANbHbBIX CBOMCTB MPOAYKTa, A TaKKe paclumpeHus
accopTMMeHTa paspaboTaHa peuenTypa NosyKonyeHoW Kosnbacbl ¢ fobaBneHUEM Arop,
rogxu. lNpoBefeHO MCCNefOBaHWE OPraHOMENTUYECKUX OKa3aTesnel NoayKonyeHou
Konbacbl ¢ pobaBneHvem Arof rofxu. [na geryctaumMm HOBOro BWAA MOJIYKOMYEHOWM
Konbacbl MPUroTOBM/IM HECKO/IbKO BUA0B 06pasuos: Obpasew, Nol Ha 10 Kr cbipba 6bl10
[o06aBfeHo arod roaxu 7 r v HUTpUTaA HaTpua — 2 1. Obpasew, No2 Ha 10 Kr cbipba 6bi10
[o6aBfeHo arod roaXu 5 r v HUTpUTa Hatpua — 3 1. Obpasew, N3 Ha 10 Kr cbipba 6bi10
[06aBneHO Arog, rogun 3 1 U HUTPUTA HaTpusa — 6 1. B pesyabTate opraHoNeNTUYECKOM
OLEHKM BblI0 YCTAHOBNEHO, YTO NPW A06ABAEHUMN Aro4, rOAXKM B MACHOW daplu nNpoaykT
npuobpeTaeT APKO BbIPaXKEHHbIN BKYC AroAbl roaxu. [Ina npou3BoacTBa pekomeHayeTca
peuenTypa C MCNO/Mb30BaHMEM AroAbl rofXun B KOAMYecTBe 5 r OT maccbl OCHOBHOrO
cbipbA. MonykonyeHaa konbaca c Arogamu rogkum obnafaeT OPUrMHANbHbIM BKYCOM,
Takum obpasom, NpousBoAcTBO Konbacbl C AroAamu roAKWM PacUMpPAeT acCoPTUMEHT
BbIMyCKaeMoOn MNpoAayKumMu. A TaKKe MpoBeAeHO UcCCiefoBaHWE MO  ONpeasieHuto
TOKCMYHbIX 3/1IeMEHOB. B roToBOM NpoAyKTe He BbliBAEHbl TOKCUYHbIE 3/1IEMEHTbI, TO eCTb
roToBbIM NPOAYKT ABAAETCA 6e30nacHbIM K ynoTpebneHuto.

KnioueBble cnoBa: oboraweHHble U GYHKUMOHANbHblE MULWEBblE MNPOAYKTbI,
nosnykonueHas konbaca, Arogbl roaxu, Kayectso, nuuiesas 6e3onacHoOCTb.
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