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ABSTRACT

Integrated researches aimed to develop technol@egidgecipes for meat products of “Halal” category

using seed fat and Milk Protein-Carbohydrate Cotrege (MPCC) represent a new generation of
scientific and practical interest. In this conneati the authors propose technologies and recipes fo
meat products of “Halal” category, designed on basis of rational combinatorics of animal and

vegetable origin raw materials, that let us to expthe range of halal meat products and to develop
cost-effective technologies. The results of theeagsh have provided expanding the range of
functional meat products, including Halal produftis muslims, that meet the quality standards of the
finished product in the category «Halal». Practifedsibility of using a vegetable fats complex and

Milk Protein-Carbohydrate Concentrate (MPCC) «L&&leED» in sausage production has been found.
The levels of adding to the formula have been pidoviéhermodenaturation of milk and whey proteins

during thickening and drying of “Lactobel-ED” inages the availability of peptide chains and ionized
amino acid residues. Solubility study showed thia¢ toncentrate is highly soluble in agueous
solutions, but this has a high dispersion degrebichv increases the overall adsorption surface.
Analysis of the results of structural and mechanidaanges in the characteristics of minced model
systems indicates a decline in YV of prototypeshveitinflower oil on average 99.5 Pa.

Keywords: Meat Products, Halal Category, Combinatorics

1. INTRODUCTION Islam considers the term “Halal” usually as a mefat
animals whose can be eaten without violating dietar
The most urgent problems in the nutrition of Russia restrictions (the food forbidden for Muslims)
population are protein deficiency, lack of micramerts (Borisenco and Borisenco, 1998).

(vitamins, minerals, polyunsaturated fatty acids), In a market economy, it is important to get notyoal
imbalance of ration according the nutrients andrggne  product that meets the basic canons of halal pramyc
(Zhuravskayat al., 1985). but also being competitive, providing cost-effeetiess

Russian population consists of a large number ofduring its introduction into the production process
people preaching Islam, Judaism and other religions should be noted that the interest of enterprisethén
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halal production is high enough, because their e®st Determination of emulsifying ability of minced sgsis
much higher than the cost of products developethéen  conducted according to Antipoegal. (2001).
traditional way (Shahidi, 2005). Defining the stability of emulsion conducted by

In today’s global community (Potter, 1995), “Halal” heating the emulsion at a temperature of 80 dedmes
ceased to be a purely religious issue, having beer80 minutes and cooling with water for 15 min. Then
extended to the sphere of business and tradectinss  centrifugal test-tube for 50 émwere filled by this
a global symbol as a guarantee of quality andtlifes  emulsion and centrifugated at a rotational spee806&F
choices (Potter, 1995). s! for 5 min. Next, we determined the volume of

The Russian market of halal products is very emulsified layer (Antipovat al., 2001).
attractive to manufacturers, as 20 million of its The stability of emulsion (%):
citizens are followers of Islam. Consequently, the

number of halal products manufactured in Russia has & = ﬁﬂoo
recently increased (Lisitcinet al., 2008). Some v,

manufacturers consider this as an additional incante

others-as a surmounting the crisis, because halal

products are always in demand. Vi = Volume of emulsified oil, crh
In this connection, integrated researches aimed toV = Total volume of emulsion, cin

develop technologies and recipes for meat prodotts

“Halal” category using seed fat and Milk Protein- Dgterminatiop of amino acid composition _of the
Carbohydrate Concentrate (MPCC) represent a newP'Ot€in preparations and meat products was helidrby
generation of scientific and practical interest. exchange chromatography using an automatic amino
acid analyzer AAA 400 GOST 13496.21-87 after
2. MATERIALS AND METHODS prehydrolysis of test portions.

Determination of water mass content in model

Subijects of research included soy protein concentra minced systems was held by thermogravimetric drying
“Maicon S 110" made in Germany; soy isolates “Lirep the test portions to a constant weight at 108t2
90" made in China; milky-vegetable protein- according to GOST 24908-84 (Antipoegal., 2001).
carbohydrate preparations “Belcon-Alev |» and «Belc Determination of the hydrogen ions concentration
Alev 1I» (manufacturer firm “Alev”, Moscow), milk Wwas carried out by the potentiometric method usim
protein-carbohydrate concentrates “Lactobel” and g;:é?:gd;p'é'slff’l"’s 1F1)Ha1r15doa “gilslf:l?:"hlc\;vrlitge aelggfsde
“Lactobel-ED”; refined deodorized frozen out sumifkr i
oil (GOST R 52465-2005), emulsions based on milk EVL-1M4 according to GOST 26781-85.

: . S Determination of water-binding capacity in model
protein-carbohydrate concentrate “Lactobel-ED” with minced systems was held by pressing according to R.

sunflower oil, simulative stuffing modeling systemith Grauand and R. Hamm method modified by V.

protein-fat emulsion based on milk protein-carbabtel  \plovinskaya and B. Kelman (Zhuravskagal., 1985).
concentrate “Lactobel-ED” and sunflower oil, cooked Determination of Water-Holding Capacity in

sausage “Mutton choice sausage” PTS 10 RSFSR 939-91protein preparations (WHC) technique developed by
Mercury content was determined according to Moscow State University of Food Production. A test
GOST 26927-86. portion about 2 g was hydrated in water in a ratis
Arsenic was determined according to GOST 26930-86.for 1 hour, then placed in a thermostat glasse wit
Quantitative chemical analysis of food products and temperatures 74-76°C for 15 min. Then the content
raw materials samples for the content of toxic @ern  Was transferred to jars and centrifuged for 15 miin
. 1000 rev/min for the separation of the unbound
was condqcteq according to GOST 51301'.99' moisture and then the content was weighed. Water-
Determination of Water Absorbing Capacity (WAC) and n|ing capacity is calculated from the formula:
Grease Absorbing Capacity (GAC) of protein products
conducted according to methods of (Antipet/al., 2001). WHC = (Mp - My) Mgy
Determining the  emulsifying  ability  of
proteinaceous products conducted according toM, = Weight of hydrated preparation
methods of (Inklaar and Fourtuin 1969). My = Weight of dry preparation
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Determination of the Yield Value (YV) is held on a carbohydrate concentrates “Lactobel” and “Lactobel-
Geppler rheoviscosimeter whose operation is based o0 ED” (joint development specialists SKFU headed by
measuring the amount of the certain mass coneAcademician of the RAAS, Prof. A.G. Hramtsov).
displacement in the test mincemeat for a fixed time It was experimentally established that the

Determination of the penetration degree was definedinvestigated protein vegetable preparations have
using a Geppler rheoviscosimeter by millimetersdiee sufficiently a high level of Water Absorption Cafigic
dive into the finished product (Gorbatov, 1979). (WAC)-for soy protein concentrate “Maicon S 110"-

Determination of the final product yield was define 119.1%, for soy isolate “Linepro 90”-117.2% and &e
by a weight method as the ratio of the productrdfeat =~ Absorbent Capacity (GAC)-for isolate and soy
treatment weight to the weight of unsalted raw mialie concentrate this figure roughly at the same level-

Determination of the organoleptic characteristics 126.2% and 125.6%-(g. 1).
was carried out by five-grade system according to To investigate the emulsifying properties of protei

GOST 13979.15-68. preparations we used one percent solutions of the
protein and each protein preparation was prepayed b
3. RESULTS series of emulsions with a fat phase containingnfi®%

to 80%. Values of emulsifying capacity of soy pmote
In mutton grown in the Saratov region was concentrate “Maicon 110 S” and soy isolate “Linepro
discovered the copper content in 24 times, leai2'®s 90" are almost at the same level about 235,4 a123
times, zinc in 16 times less than that allowed bg t grams of fat per 1 gram of protein, respectively.
regulatory documentation; such toxic elements sagh The composition of milk-vegetable protein and
mercury, arsenic, cadmium and pesticides were B#eC  carhohydrate preparations “Belcon Alev 1» and «cBel
This shows the advantages of using mutton growhen  pjy |15, includes whey protein concentrate obtairsd

Volga region as the main raw material in the ultrafiltration, skim milk, soy-based food “soy il

manufacturing of meat products of *Halal" category. Values of WAC of these preparations are 115.3% and

In the North Caucasus Federal University under the 03.79 velv. th ianifi v lovth
leadership of the member of the Academy Agricultura 103.7%, respectively, that are significantly lowban

Sciences, prof. A.G. Hramtsov was developed anvalues of this index in milk protein-carbohydrate
innovative technology for production of milk pratei ~ concentrates “Lactobel” and “Lactobel-ED"-172.0%lan
carbohydrate concentrate “Lactobel-ED” producednfro 130.6%. GAC of milk protein-carbohydrate concermsat
milk whey demineralized by electrodialysis and skim “Lactobel” and “Lactobel-ED” are at the same level
milk. The composition “Lactobel-ED” includes milk (140.0% and 137.8%), slightly below the figuresthe
proteins, lactose, milk salt, lactulose. protein-carbohydrate preparations “Belcon Alev [I»-
Analysis of experimental datddble 1) investigating 121,6% and “Belcon Alev 11»-127,5%.

the chemical composition of protein preparations  Among the considered protein products of animal
suggests that dry protein preparations are valuable  qrigin the highest rate of emulsifying capacity vezen
materials for the production of sausages. Proteient in protein preparations “Lactobel-ED” (150.0 graofs

in vegetable preparations significantly superior : “ "
preparations based on recycling of milk. Thus, the fat per 1 gram of protein) and _Belcon Alev II" @3
grams of fat per 1 gram of protein).

protein content of “Micon 110-S, *Linepro-90™ iS0%- Values of considered indicators of vegetable

0 13 - i " - “_ - 0
92'3/(” Belcon-Alev”, .ED I__actobel 23.5 49'0/9' protein preparations (WAC, GAC) are higher thant tha
Indicator fat content varies in vegetable preparsi : . . o
ones in the protein products of animal origin. Oiae

from 0.2 to 0.5%, in animals-1.0-5.0% respectively. i ; :
; 2 the additional processing of concentrates and tssla
In order for an adequate choice of the emulsifogr f . . i
during their production.

replacement an animal fat to vegetable were inyattd . . . . .
functional and technological properties of protein Studies of“am_lno acid ComPOS'tlon Of. S0y prot_em
preparations and their comparative analysis. Asbjest ~ concentrate “Maicon S 110" and milk protein-
of research were selected the following preparatiSoy ~ carbohydrate concentrate “Lactobel-ED” showed that
protein concentrate “Maicon S 110" (Germany), soy full animal proteins are far superior nutritionaffizan
protein isolate “Laynpro 90” (China); milky vegetab vegetable ones, since they are better balanceddicgo
protein-carbohydrate preparations “Belcon-Alev i a to an amino acid composition and meet the needkeof
Belcon-Alev II» (“Alev’, Moscow), milk protein- human body in the essential amino acids.
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Table 1. Chemical composition of protein compounds
Content, %

Name of protein compound Moisture Fat Protein Chydoates Ashes
Maicon-S 110 7,3 0,5 92,3 - 0,2
Linepro-90 * 6,0 0,2 90,6 - 5,8
Belcon-alev | ** 6,7 4,0 49,0 35,0 4,5
Belcon-alev I ** 57 5,0 37,0 47,6 4,7
Lactobel *** 55 15 27,7 60,8 11,8
Lactobel-ED 59 1,0 23,5 59,5 9,5

* -joint research with Cand. Engineering Sc. Mamtke V. V; ** -joint research with Cand. Engineerii8. Statsenko E. N;
*** _research of Cand. Engineering Sc. Barybind L.

Was found that the content of deficient amino acids  For study the emulsifying properties of protein
such as lysine, leucine, isoleucine, methioninemitk concentrate “Lactobel-ED” was used 1% protein
protein-carbohydrate concentrate “Lactobel-ED” is solution. Stability of emulsions was assessed after
higher than the standard provided by FAO and SOyneat treatment. The results of the experiment are
pr_oteln concent_rate “M.alcon S 110" and is abo_ulp_an shown inFig. 2.
with beef premium. It is known that the digestityilof Studies of sunflower oil as the fatty phase in
animal proteins lies in the range 78-90%, wherdws t determining the ability of emulsifying “Lactobel-ED

. A -
vegetable proteins are o_n!y 54 75./0' Th_us the ! & showed that the introduction of up to 60% fat phihee
amount of sulfur containing amino acids-cystine and

methionine comparing with the standard FAO/WHO and concel_wtrate “ITactobeI-ED” formed stable emul_spns.
concentrate “Maicon S 110" will improve the amirgica ~ Aftér introduction of 60% fat phase the emulsifying

composition of the new types of meat. ability of the concentrate was 150 g of fat perrdng of

Emulsifying properties of protein concentrate protein. Resilience of stabilized emulsions incesasith
“Lactobel-ED” were studied in systems “fat phase” increasing concentration of the fat phase in thetesy,
(sunflower oil)-dispersion of “Lactobel-ED” and ftfa achieving the highest values for initial fractiohfat in
phase” (coconut oil)-dispersion of “Lactobel-ED". the system to 60% for sunflower oil.
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For study an effect of phosphate on emulsifying compared to the check sample were improved. Itlshou
ability of concentrate was used phosphate mark “UNbe noted an increase in Water-Binding Capacity (WBC
Kuravis” Company “THERMPHOS” (UK). Phosphate in model systems minced of raw sample cooked sassag
brand “Kuravis UN” is a mixture of sodium triphosyh by 2% due to pH shift to higher values of myofilanil
(E451i) and sodium pyrophosphate (E450i) with pH of proteins from isoelectric point and increasing thei
its 1 percent solution-8.2. Phosphate concentratian solubility and hydration level.

varied between 0.5 and 1%. Research of emulsifying ability in minced systems
Was set a positive impact of phosphates onrevealed that the maximum level of emulsifying atya
emulsifying ability of the concentrate “Lactobel-Ein for prototypes with sunflower oil is 25.50% with.88%

systems with coconut and sunflower oils. This may b of emulsion stability.
due to an increase of pH and formation of morelstab According to the dataTable 2), in the heat-treated
adsorption layers at the interface. Proportionafra fat samples there is a trend of increasing pH, WBC with

reached 233.3 g of fat per 1 gram of protein atitfiel increasing levels of the addition protein preparati
volume fraction of 70% fat phase, represented by“Lactobel-ED” in the form of emulsions into the gales.
sunflower oil. An increase of emulsifying abilitystems Based on the experimental data was carried out the

studied in the presence of one percent sodium ladsp  optimization the recipes of sausage products “Halal
According to the results of studies conducted earli category by the program “Optimix”, developed
was found that the addition of salt into the “fdtape” specifically for this purpose. Solution of this ptem
(sunflower oil)-dispersion “Lactobel-ED” adversely was held by a computer using the simplex-method,
affects on the emulsifying ability of the concet#ra  which according to certain boundary conditions nsake
Based on these studies it is proposed to prepare @& possible to obtain a list of recipes maximally
protein-fat emulsion without added salt and ertentat  gatisfying the requirements.
the final stage of preparing the meat, when the  This multivariate principle of design meat recipes
concentration of sodium chloride in it will decreadue  pased on increasing content of polyunsaturatedy fatt

to the introduction of water. ~acids with the exception of cholesterol raw matsyia
Prototypes of model systems were made from mincedincrease  bioavailability, preventing oxidative and

lamb of 1 grade. As a check sample was used boilednicrobial spoilage, increase shelf life by storiog
sausage “Mutton choice sausage”. natural antioxidants, improving the nutritional welof
Studies have shown that with increasing levels ofthe product by introducing prescription compositinitk
adding the concentrate into emulsions physic-chaimic protein-carbohydrate concentrate “Lactobel-ED”, athi
characteristics of model mince systems of raw sampl gives high functional and technological properties.
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Fig. 2. The ratio of phases volume in system “fat phasefi@wver oil)-dispersion “Lactobel-ED” as functiof phosphate concentration
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Table 2. Functionally-technological and structural-mechahjraperties of heat-treated samples of model mayséems such as
cooked sausages

Samples

Control Control samples with sunflower oil
Characteristics 1 2 3 4 5 6 7
Addiction level of «Lactobel-ED» 2,0 2,5 3,0 3,5 04, 4,5 5,0
pH, un 5,99 6,05 6,06 6,07 6,08 6,13 6,14 6,16
Moisture contents, % 62,5 62,2 62,3 62,3 62,9 64,5 64,6 63,1
WBC, % to the total moisture content 67,7 70,4 805 70,6 71,3 71,7 71,9 69,7
Penetration degree, mm 54 6,3 6,1 6,3 6,4 6,5 6,6 6,2
Yield, % to the mass of raw materials 104,8 106,5 07,2 107,5 109,3 110,7 112,2 113,6
Organoleptic estimate, bal. 4.4 4,6 4.8 4.8 4.4 47 4,8 4.5

To solve the problem as an objective function wasavailability of peptide chains and ionized aminadac
selected the ratio of protein and fat in the coritipos and  residues. Solubility study showed that the conceatr
the cost of product. The recommended level of milk is highly soluble in aqueous solutions, but this laa
protein-carbohydrate concentrate “Lactobel-ED” et high dispersion degree, which increases the overall
form of emulsion is 4.5%. Developed recipes and adsorption surface (Hunter, 2002).
technologies for sausages category “Halal” were enad Increasing emulsifying ability of concentrate
by educational-research laboratory of the Departmen “Lactobel-ED” can be explained by the fact that the
“Technology of meat and dairy products” of Saratov major casein fractions o [alfa], p [beta] and y

State Agrarian University named after N.I. Vavilov. [kappa]-casein) in solution form complexes in which
individual polypeptide chains linked by carboxyl
4. DISCUSSION groups and phosphoric acid residues through calcium

bridges (Shnackel, 1987). A large number of such
complexes with calcium ions and calcium phosphate
are combined to casein micelles. Complexes in
micelles are in the form of oriented layers. Effeft
phosphate results to the binding of calcium ions,
whereby the micelle disintegrates into submicelles
which consist of several casein complexes.

Removal of calcium from separate casein

is one of the best prebiotic capable for effective COMPIexes leads to formation of a monomer having
restoration of intestinal microflora (Laykova and nydrophilic or hydrophobic properties. Most strong
Shipulin, 2007). Furthermore, it has a number dfeot ~ hydrophilic properties are presented hy[kappa]-
important ~ properties-hepatoneuroprotection and casein, hydrophobic-b [beta]-casein. Hydrophobic
antiendotoxic effect. It should be noted that mitktein- ~ surfaces bind fat, hydrophilic ones attach water
carbohydrate concentrate “Lactobel-ED” (PTS 9229- dipoles (Kravchenko and Kleopina, 1964). That means
001-79993300-2006) was developed on the basis othat there is a process of “loosening” the protein
concentrate “Lactobel” in order to create a protein structure, which leads to the total surface adsompt
preparation with a high content of reducing sugass, increase and consequently also to the emulsifying
well as with the lowest mineral content (monovalent ability (Inklaar and Fortuin, 1969).

ions). On the resulting product with the brand name  Analysis of the results of structural and mechalica
“Lactobel-ED” was filed an application for an intem changes in the characteristics of minced model
(priority reference number 2006119751/20 (021460) systems indicates a decline in YV of prototypeshwit
from 06.06.2006). “Lactobel-ED” is an organic sunflower oil on average 99.5 Pa. What can be
compound with surface-active properties. explained by decreased proportion of myofibrillar
Thermodenaturation of milk and whey proteins during proteins, but increased the tenderness and juisioés
thickening and drying of “Lactobel-ED” increasesth the finished product (Hoerr, 1960).

Functional animal proteins have, as a rule, neutral
taste and smell, which distinguish them from thg so
protein (Gorbatov, 1979). Therefore, working with
protein preparations of animal origin is eliminaticd
need for modifying the taste for neutralization the
characteristic “beany” odor caused by oxidatioifmitls
(Hunter, 2002). Milk protein-carbohydrate concetgra
“Lactobel-ED” contains bifidus-factor-lactulose, ish
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Tasting score of the final product showed an 5.3. Research Perspectives
acceptable use of refined deodorized sunfloweriroil
emulsions. Sample with sunflower oil differed more
delicate texture and a more intense color.

While studying the oxidation dynamics of vegetable
fat and pork lard during the storage, the choicehef
temperature variation range has been justified not

5. CONCLUSION sufficiently. It is necessary to prove that the eleped
' sausages can be dealt with as functional proddutsto
5.1. Practical Implications their content of vegetable fats and prebiotic lkste. In

the future, a comprehensive medical and biological
The norms of adding the phosphate drug to theevaluation of new products is going to be givemare
emulsions and using fats and MBUK “Lactobel-ED", complete and better clinical studies will be unaleen
that provides improving the performance attribwtethe  on the basis of a special hospital, with subsequent
minced meat systems and the qualitative charattaris monitoring the results.
of the finished product, are substantiated. The aim of the further research is to prove that th
By using the program “Optmix”, the recipe of replacement of pork lard with vegetable fats in the
cooked and smoked sausages in the category “Halal'sausage formulae is not only full-flavored, butcals
has been optimized. will improve the functional chop properties and the
The recipes and the sausage formulation for thequality characteristics of the products and exptrel
category “Halal” have been developed. They havéepas product range for particular population groups
evaluation test at the meat processing plant LL@l&aH according to their nation-specific diet.
in Samara region. The studies of physicochemical, structural and
Technical documentation for some sorts of sausagemechanical properties of model minced sausagersgste
has been developed and approved: For the cookedontaining emulsions based on vegetable fat ané mil

sausage of the first grade “PRIMA-like” (Commodity protein-carbohydrate concentrate “Lactobel-ED”, éav
Specification 9213-001-02067965-2009); for the semi presented the levels of milk protein-carbohydrate
smoked sausage of the first grade «Mirzayanovskayaxoncentrate use not sufficiently.

(Commodity Specification 9313-001-02067965-2009).

5.2. Practical Use of the Results 6. ACKNOWLEDGEMENT
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