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BIOJIOTTYHA INIHHICTh BAPEHUX KOBBAC, IIIO MICTATD
BAPBHUK I3 KPOBI

T.JI. Konecnuk, A.O. KoiecHuk

Pospobneno mexuonoeito eapenux kosbac, Koibopo@opmy8anus AKUX
30ilicHIoanbCa OapsHUKOM 3 Kpogi 3a0itIHUX meapuH — KapOoKcieem 0210 0inom
(HbCO). Buropucmamnnsi 6apeHuKka 003601ULO0 3HUSUMU 6 Deyenmypi 6apeHux
Kogbac emian Himpumy nampito 0o 1,5 2 na 100 ke cuposunu ma yHuKLymu
HAKONUYEHHs 6 20MOB8OMY HPOOYKMI 3AIUWKOB020 HIMpUmMy Hampiio, wo
npuseooUms 00 YMeopeHHs HImpO30aMiHie 6 KO80AcX, AKi 6U20M 08N IOIOMbCL 30
mpaouyitiHo0 mexHon o2ier. bapeHUK 6HOCUB Cs1 8 peyenmypy KogoAC 6 Kil bKOCMi
2% e3amin M Acnoi cuposunu. 3 enuienns M AcHoi cuposunu 6 peyenmypi
BUKTUKWLO HEOOXIOHICb 8 U8 YeHHSL DION02IUHOF YiHHOCMI 00 CliOHUX 3pa3Kie Kogbac,
wo micnuiu 6apEHUK 3 KPoBi.
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Knrowuod cnoea: xapbokcicemocnobin, éapena kosbaca, Himpum Hampiio,
bionoziuna yinHicmv, 1M iMy0ua aMiHOKUCIOMA, am IHOKUCL OMHUTL CKOD, 1307 ety UH.

BUOJIOTMYECKASI IEHHOCTbh BAPEHOM KOJIGACHI,
KOTOPASA COAEPKUT KPACUTEJIb U3 KPOBU

T.JI. Konecnuk, A.A. Konecaunk

Paspabomana  mexnonocuss  eapenvix  Konbac,  yeemo@opmuposaHue
KOMOpbIX OCYWeCmeasiemci Kpacumelem u3 Kpogu YOOUHBIX JHCUBOMHBIX —
xkapbokcueem oznoburom (HbCO). Hcenonwsosanue Kpacumeiss no3s onui o CHU3UNb 8
peyenmype 8apenvix konbac cooepoicanue Humpuma Hampus 0o 1,5 2 na 100 ke
coipba U U3OEHMMb HAKOWLEHUSL 8 201MO68 OM NPOOYKNeE OCHAMOYHO20 HUMPUmMa
HAMpUs, 4mo npugooum K 00paz08aHuio HUMPO30aMUHOE 8 KOoNbacaX, Komopble
U320MABIUE AIOMGL N0 MPAOUYUOHHOU mexnonocuu. Kpacumenv enoauicia 6
peyenm)py Konbac 6 xonuvecmse 2% G3aMeH MACHO20 Cbipbs. YMeHblueHue
MACHO20 CbipWl 8 peyenmype bB8AI0 HeoOX0OUMOCMb U3YYeHUs OUOTL 02UUECKOlL
YEeHHOCNU ONbIMHBIX 0P a3Y08 KONOAC, COOEPAHCAUUX KPACUMEL b U3 KPOBU.

Knrwouesvie cnosa: kapboxcuzcemoznobumn, eapenas Koibaca, HUmMpum
Hampus,  OUOTOZUYECKAs — YEHHOCMb, UM UMUpYIouull amuHokucioma,
aM UHOKULCT OMHBIL CKOP, U30T EUYUH.

BIOLOGICAL VALUE OF BOILED SAUSAGE WITH BLOOD
COLOURING AGENT

T. Kolesnyk, A. Kolesnyk

The technology of boiled sausage with the colouring agent from the blood of
slaughtered  animals —  carboxyhemoglobin  (NbSO) is  daborated.
Carboxyhemoglobin is result of the interaction of hemoglobin with carbon monoxide
and it is characterized by persistent red colour. Use of the colouring agent allows
reducing in the recipe of boiled sausage of sodium nitrite to 1.5 g per 100 kg of raw
material. The minimum amount of sodium nitrite in sausage forcemeat stimulates the
production of the finished product without residual sodium nitrite, which leads to
the formation of nitrosoamines as a result of the nitrosing reaction in sausages,
which are produced by traditional technology. The colouring agent was applied into
the recipe of sausages in amount of 2% instead of meat raw material. Reduction of
meat raw material in the recipe necessitates the study of biological value samples of
sausages which contain colouring agent from the blood.

Keywords: carboxyhemoglobin, boiled sausage, sodium nitrite, biological
value, limiting amino acids, amino-acid score, isoleucine.

Formulation of the problem in general. The important fature of
meat products, compared with other types of food products is the high
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revelation of nitrosoamines in their composition. In this regard the content
of volatile nitrosoamines in boiled sausage 1is studied, while
nitrosopiperidine was in all investigated sausage samples in an amount of
0,5..3,0mg/ kg

The amount of nitrosoamines which each person consumes with food
per day is calculated in the United States: 1 mg of nitrosodimethylamine
and nitrosodiethylamine and 5 mg of nitrosopiperidine and all these
substances are completely consumed with meat products.

International norms oflow-molecular nitrosoamines tolerance are 5 —
10 mg / kg. However, these amounts are not completely safe because ofthe
existence of additional and synergetic actions which are caused by some
groups of carcinogens [1].

For the corresponding color in the production of combined meat
products higher concentrations of sodium nitrite should be added in the
recipe. Consequently, another problem arises. It is possible formation of
nitroso amino acids, products oftheir decarboxylation are known as drastic
carcinogens. Proline, histidine and arginine especially accelerate nitroso
amino acids formation.

The above-stated necessitates the elaboration of nitrite-free
technology of meat processing.

Perspective way of residual nitrite concentration in the finished
product reducing is the introduction ofadditives which allow to reduce the
nitrite content in the initial salting mixtures or those which contribute the
most complete its conversion in salting process, such as organic acids with
pronounced reducing properties, organic and inorganic compounds, natural
and synthetic colouring agents.

Many scientific works are known where scientists recommend the
replacement of synthetic colouring agents on natural colouring agents, it
connects with two main factors: safety for the body because they are
obtained from vegetable raw material which belongs to natural food
components, and body adapted to them and prejudice ofconsumers against
synthetic additives. Vegetable pigments such as anthocyanins, carotinoids
which are contained in carrot, saffron, pepper, ginger and grapes were
studied as possible color stabilizers of meat products. The researchers of our
country conducted researches with use of anthocyanin colouring agents in
the production of sausages and found disadvantages of such colouring
agents. The main disadvantage of which is the instability of the meat
products color, which is destroyed by heat, light and oxygen [2].

The classifi cation of natural colouring agents includes animal origin
pigments: blood pigment — hemoglobin and muscles pigment — myoglobin.
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The problem of natural blood pigments use for meat products coloring is
discussed in the literature [3].

Thus the use of natural blood pigments for meat products coloring is
very important as it allows reducing or completely eliminating the use of
nitrites and nitrates in the production ofmeat products, especially under the
steady raising ofthe rate of replacement of meat raw material on milk and
vegetable proteins which dyes badly by nitrites in combined meat products
and therefore requiring the introduction of increasing doses of sodium
nitrite.

Analysis of recent researches and publications. Using ofblood as
color forming ingredient is based on the physical and chemical and color
forming properties of complex protein hemoglobin, it consists of globin
protein part (96%) and prosthetic part — heme (40%), and it is major
coloring substance. Red color ofred blood cells depends on the presence of
hemoglobin and causes their name («eritros» — red). Hemoglobin changes
its color depending on the valence of iron and the nature ofits bond with the
protein. It is established that the iron in hemoglobin is coordinated by four
nitrogen atoms of protoporphyrin IX pyrolytic rings and nitrogen atoms of
imidazole ring of histidine residues, which is part of the polypeptide of
hemoglobin. The possibility of colouring agent from the blood of
slaughtered animals obtaining is determined by the presence in it of
hemoglobin. The structure of hemoglobin can effectively coordinate
oxygen, carbon monoxide, nitrogen, carbon dioxide; these compounds are
able to change the properties of protein and its color. Carboxyhemoglobin
(HbCO) and carboxymioglobin (MbCO) are most effective in this res?ect;
they combine with frroics and prevent oxidation of Fe’" in Fe'* of
hemoglobin and myoglobin to brown color metpigment.
Carboxyhemoglobin which is formed by the interaction ofhemoglobin with
carbon monoxide is more stable compound than oxyhemoglobin [4].

The ability of hemoglobin instantly to form strong pink compound —
carboxyhemoglobin was used for elaborating of natural food colouring
agent for intensifi cation of boiled sausages color.

The purpose of the research paper. Study ofbiological value ofthe
boiled sausage, colour formation of which is achieved by natural colouring
agent fiom the blood of slaughtered animals — carboxyhemoglobin with
simultaneous reduction of sodium nitrite concentration in the recipe of
sausage.

The main material of the research. The technology of boiled
sausages traditional color of which is achieved by the introduction to the
recipe of colouring agent from blood of slaughtered animals, with reduced
in five times concentration of sodium nitrite, which is introduced into
sausage meat by traditional technology in quantities of 7.4 g is elaborated.
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Arguments against the use ofsodium nitrite connected with nitrosoamines’
carcinogenicity, specifics of the technology of sausages at the stage of
salting and smoking, introduction some spices further the formation of
nitrosoamines and the result is the presence of residual nitrite in the
sausages. Offen meat products contain denitrifying bacteria which can
restore the nitrates in nitrites and cause the formation of nitrosoamines. The
process of amines nitrosification significantly increases under increasing of
reaction time and temperature. It plays significant role in the nitrosoamines’
formation in the process of cooking fod products which contain nitrites.
For example, increasing the length ofthe heating in 2 times in the sausages
production increases the content of nitrosodimethylamine. Nitrosoamines
formation occurs in different ways. Thus, nitrosoamines formation
(nitrosopiperidine and nitrosopyrrolidine) occurs during spices such as
pepper, onion, garlic storage [5].

It is found that processes of nitrates recovery to nitrites and
endogenous synthesis ofnitrosoamines are in human body, the presence of
an acidic environment and activity of certain types of microorganisms
improve this process. Since it is impossible to avoid of nitrosoamines and
their precursors getting in food products and into the body it is necessary to
reduce the level of nitrosing agents in food and water.

At the same time, it is known that for formation of «useful»
colouring pigment nitrosomiochromogen in the sausages no more than 10%
of the amount ofnitrite is used. It is introduced into the product. It allows
elaboration of the technology of boiled sausages with reduced amount of
sodium nitrite from 7.4 g to 1.5 gper 100 kg of raw material, and the rest is
replaced with colouring agent from blood of slaughtered animals. This
colouring agent is treated with gaseous carbon monoxide, causing the blood
pigment hemoglobin tums into carboxyhemoglobin (HbCO). It is
characterized by steady red colour. Colouring agent on the base of
slaughtered animals blood meets acceptable levels ofnatural and man-made
pollution with alien substances, and also hasn’t strong sensitizing properties
which can cause allergy of human body, it is especially important in
childhood and adolescence, because blood is familiar to human popul ation
for a long time and can not be considered as alien substance for metabolic
systems of homeostasis control ofinternal human environment [6].

The object of the study is boiled sausage «Stolovaia» of first rate, the
colorforming of which achieves by introducing of 2% carboxyhemoglobin
in combination with sodium nitrite in an amount of 1,5 g per 100 kg of meat
raw material. The control sample is boiled sausages «Stolovaia» of first rate
which is produced in accordance with state standard o f Ukraine. It contains
7,4 g of sodium nitrite in accordance with recipe. Carboxyhemoglobin was
introduced into raw material during minced meat producing.
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It should be noted that 2% of colouring agent is introduced as
replacement o fmeat raw material, it allows saving of meat raw material and
rational use of blood in food purposes. But in connection with the
replacement of meat raw material the necessity of studying the biological
value of boiled sausage with colouring agent arises.

Nutritional value of the product is determined by quantitative ratio of
nutrients in it and total energy value. As food substances are sources of
biologically essential substances, it is important to study the rate of
biological value of boiled sausage protein with colouring agent from the
blood. It is stipulated by the degree ofamino acids composition balance.

Preliminarily the colouring agent amino acid composition of proteins
was studied by chromatography method. The results are presented in table 1.

Table 1
Amino acid composition of blood colouring agent proteins
Content, g per 100 g protein
Amino acids In the blood Person demand
colouring agent (according to FAQO)
Isoleucine 0.9 3.7
Leucine 13,2 5,6
Lysine 9,7 7,5
Methionine + cystine 2.6 3.4
Phenylalanine + tyrosine 10,7 3,4
Threonine 4,8 4.4
Tryptophan 1.4 0.5
Valine 8,7 4,1

Analysis of the tables’ 1 data shows that colouring agent proteins
according to their amino acid composition are complete proteins and
contain the full range of essential amino acids. The content oflysine in the
colouring agent can satisfy the human need for this amino acid to 129,4%
for leucine respectively 236%, but the content ofthe colouring agent protein
is lack of isoleucine and sulfur-containing amino acids methionine and
cystine.

The coloring agent is source of iron — its content is 30 mg% (for
comparison in beefits content is 2,6 mg%) [7]. It is established that in case
when heme iron is part of the food product, it is easily digested, so
introduction of colouring agent in boiled sausage allows to enrich it with iron.

Amino acid composition of boiled sausage «Stolovaia» with blood

colouring agent (carboxyhemoglobin) is determined by the standard method
and presented in table 2.
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Research of amino acid composition ofboiled sausage exp erimental
and control samples shows that the control sample which is produced by
traditional technology, as limiting amino acid has amino acids sum —
methionine + cystine (score 59,2). Introduction to the recipe of sausage
colouring agent from blood of slaughtered animals enriches the product
with all amino acids, increases the score of methionine + cystine to 62,9%
because of their natural content in the blood. Exception is isoleucine, its
score in the experimental sample of sausage reduces compared with the
control sample of sausage on 12,5%.

Preliminary study of the residual amount of nitrite in the
experimental samples of the product showed that it reduced on 93,5%
compared with the control sample of sausage under complete absence of
nitrosoamines. It is identified by chemiluminescence method. Mark of
organoleptic indices ofthe experimental sausage quality was higher than the
mark of control sample on 0,1 points. So isoleucine limit in the
experimental sample does not significantly reduce its biological value
because the daily human need in this amino acid may be covered by other
products in the daily diet on the base of safety and high organoleptic
characteristics ofboiled sausages with coloring agent from blood.

Table 2
Amino acid composition of boiled sausage «Stolovaia» with blood
colouring agent

Experimental Control sample
Indices sample VR
AA Score, % %core,
Protein, % 4.1 13,9
Total amount of AA (mg
per 1 g of protein)
including: 10371 10185
valine 69,79 139,44 68,35 136,7
1soleucine 35,0 87,5 40,36 100,9
leucine 73,52 105,03 72,94 104,2
lysine 72,41 131,65 69,08 125,6
methionine + cystine 22,01 62,9 20,72 59,2
threonine 40,36 100,9 38,4 96,0
phenylalanine + tyrosine 70,2 117,0 67,2 112,0
Isoleucine —
87,5 Methionine
Limiting AA, score, % Methionine + + cystine —
cystine — 59,2
62.9
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Conclusions. Thus, the use for coloring ofboiled sausages ofnatural
colouring agent from the blood ofslaughtered animals simultaneously with
low concentration of sodium nitrite allows obtaining of biologically
valuable finished product, where limiting amino acid is isoleucine. Amino

acid score in the experimental sample of sausage reduces compared with the
control sample of sausage on 12,5%.
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AKTYAJIBHICTb BUKOPUCTAHHS POCTIMHHOI CHPOBUHHA
JIJII BAPOBHUIITBA CJIABOAJIKOTOJIbHUX HAITOIB

H.M. Ilenkina, JI.B. Tatap

Yemanosneno Odoyinwvnions eukopucmauHa HAMypaivHoi CupoguHU  Ma
excmpaxmie Ha ii 0cHo6i Ona 6 UpoOHUYMEa C1abOALKO2ONHUX HANOI8. [{eman bHO
PO3IAHYMO XIMIWHULL CKIAO MA AHMUOKCUOAHMHI GILACHIUB OCII 3aNPONOHOB AHOI
POCIUHHOI CUDO8 UHUL.

Knrouoé cnoea: cuposuna, 6poodinnsa, AKians, ekcmpaxm, Hanoi

© IenkinaH.M., Tatap JI.B., 2015
291



