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THE INFLUENCE OF PRE-TREATMENT AND LOW-ESTERIFIED PECTINE SUBSTANCES
ON QUALITY OF FROZEN FISHERY SEMIFINISHED PRODUCTS

Ability of a mixture of low-esterified pectin and acid to cause structural changes of mesopelagic small
fish proteins is determined. These changes lead to a decrease in the MRP and an increase in water yield-
ing. Such a influence mechanism on the moisture index rate can be used for directional control of the
process of fish semi-finished products freezing. The optimal modes of polysaccharide-acidic treatment of
muscle tissue are developed for Baltic sprat, Black Sea sprat, as well as for haarder. The researched pre-
treatment allowing to obtain frozen fish semi-finished products with high organoleptic properties.
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BNUAHME NPEOBAPUTENIbHOW OEPABOTKU U HU3KO3TEPU®ULIMPOBAHHbIX NEKTU-
HOBbIX BEWWECTB HA KAHECTBO 3AMOPOXEHHbIX PbIBHbIX NMOJTY®ABEPUKATOB

B oaunoui pabome ycmanosnena cnocobHocms cmecu U3 HU3KOIMepUPUYUPOBAHHO20 NEeKMUHA U KUCTO-
Myl GbI3bIEAMb CIMPYKMYPHbIE USMEHEHUs OEIK08 MENKUX Me30NeIAHSUYeCKUX pblh, eedyujue K yMeHble-
Huto BYC u yeenuuenuro eracoomoauu. Taxou MexaHu3sm 6IUSHUA HA NOKA3AMENb 61aA20CO0EPIHCAHUA
Modcem 6bImb UCNOTL308AH OJiA HANPABIEHHO20 Pe2YIUPOBAHUS NPOYECCa 3aMOPANCUBAHUS PIOHO20 NO-
aygabpuxama. Ilonyuenvl onmumanbHble pexcumvl NPOBeOeHUs. NOTUCAXAPUOHO-KUCTIOMHOU 00pabomKu
MbIUEUHO MKAHU KUTbKY OAIMUIICKOU U YepHOMOPCKOU, a makce nuieneaca. Mcciedosannas npedsa-
pumenvras 06pabomKa no36oNAen NOAYYANb 3AMOPONHCEHHbIE PblOHbIe NOAYPAOPUKAMbL C GbICOKUMU
Op2aHOIeNMUYecKUMU CEOUCTNBAMU.

Kniouesvie cnosa: Opeanuyeckue xucromul;, Huskosmepuguyuposannwiii nekmun, Me3zonenaneuyeckue

pulovl; 3amopasxcusanue; Bracoomoaua, Opeanonenmuyeckue c8oucmaa

I. INTRODUCTION

Solving the problem of dehydration of fish muscle
tissue for technological needs in the production of frozen
fish semi-products is possible through redeployment of
the forms of bonds of moisture with proteins of muscle
tissue of fish.

Muscle tissue of fish can be seen as a complex pol-
ydisperse system in which water is the dispersion medium
and dispersed phase includes a large number of organic
and inorganic substances. In various parts of the tissue
composition of the aqueous solution may be different,
such as in cells and intercellular spaces.

In the muscle tissue of fish moist is divided among
bundles of fibers, the individual fibers and the fibers
themselves. Fiber shells and bundles also contain mois-
ture. Moisture amount that lies in various parts of the
muscle is not equal, the largest amount is revealed be-
tween the bundles of fibers [1].

According to the widely accepted classification of
bonding forms of moisture with the material, proposed by
P.A. Rebinder, there are distinguished: the chemical bond,
physicochemical bond, and mechanical bond.
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Due to the chemical or physicochemical bond be-
tween water and matter, about 70% of the water is associ-
ated with myofibril tissue proteins.

Other classification of water and material bond,
proposed by H.B. Chizhov, divides it on structural-free
and bound [2].

Bound water (ion or hydrational) is firmly held with
mostly proteins, and other substances with the hydrophilic
group of proteins: carboxyl, amine, carbonyl and phenol.

The interaction between the dipoles of water and
protein hydrophilic centers forms hydrogen bonds [3].

According to the existing notions fish meat can be
seen as colloidal or capillary-porous body of a complex
structure. The basis of this body is a structural mesh of
proteins that are at swollen state, which include viscous
solutions. They hold soluble proteins, nitrogen and miner-
al substances with hydrophilic properties. Bound water is
held firmly enough with protein, its dielectric constant is
close to zero, it has no solvent capacity, does not freeze at
low temperatures.

Protein substances in the water environment are
multivalent amphoteric electrolytes, because the nature of
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their interaction with water depends on the active reaction
of the medium.

In minimal hydration in animal tissues is observed
in protein isoelectric state where acidic and basic groups
of protein molecules mutually blocked, and their role is
played by other hydrophilic polar groups (cysteine, serine,
tyrosine) [4].

Isoelectric point of most proteins in muscle fibers,
which determines the nature of the transformation of pro-
teins in the process of fish treatment is located within 5,2-
5,5 pH [3]. According to some researchers, the isoelectric
point is at pH 4-4,5. On the isoelectric point is related to
the ability of protein hydration and dissolution; change in
pH leads to a decrease or increase hydration and solubility
of proteins [6].

Bound water does not play a significant role in the
biochemical processes that occur in the muscle tissue.
The removal of bound water from the muscle tissue of
fish is needed to break its relationship with fibers by heat-
ing the meat, add it to the electrolytes or other methods
that cause conformational changes in proteins and weaken
hydrophilic substances. The binding of water with protein
or other hydrophilic substance changes its physical prop-
erties that should be considered during the scientific sub-
stantiation of the processing of fish [2].

II. MAIN PART
Previous heat treatment that is performed in the pro-

duction of various kinds of canned food is aimed to re-
move the moisture (20%), along with other major tasks.

The reduction of the loss of nutrients and improve-
ment of the quality of canned goods is possible through
using of organic and inorganic acids as pre-treatment and
bringing in of low-esterified pectin. This allows to reduce
processing time in several times, and preserve the organo-
leptic properties of native materials with significant ener-
gy savings.

The goal is achieved with using a mixture solution
of hydrochloric acid and pectin for processing and bring-
ing pH of muscle tissue to isoelectric point values of most
of muscle proteins of mesopelagic fish, which leads to a
redistribution of forms of moisture proteins bonds [3].

As an indicator of the degree of change in the prop-
erties of the muscle-polysaccharide acid treatment, using
water-retaining capacity of muscle tissue (MRP).

The proposed technology is based on the properties
of biological polymers to retain moisture. While pro-
cessing electrolyte polar molecules get covered with pro-
tein hydration shell. Changing the structure of muscle
tissue reduces the number of immobilized moisture and
increase free moisture.

Affecting the proteins of muscle tissue with poly-
saccharide-acid mixture causes the diffusion of ions in the
electrolyte object tissue, water molecules diffuse from
fish meat in an electrolyte solution, which explains the
decrease in the total amount of moisture in the product
and prevent losses during unfreezing fish semis .

The proposed method effects as follows, allowing to
realize preliminary processing of semi-finished product
and to reduce weight by 20% (Fig. 1).
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Figure 1 - Technological scheme of pretreatment fish with polysaccharide-acid mixture
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The experimentally set processing parameters
are: temperature processing (t), processing time (1),
hydrological module (GM), and the concentration of
polysaccharide-acid mixture (C).

In order to establish the optimum pH of action poly-

saccharide-acid mixture (PAM) dehydration process was
carried out at different values (Table 1).

Table 1 — Parameters of process of fish muscle tissue dehydration

Initial muscle| Initial PAM PAM duration of | ratio of fish exposure |final pH of the| final pH of
pH pH concentration,|  exposure, and PAM, | temperature , | current PAM | muscle tissue
C, % T, min. GM t, °C solution
6,8 2,3 0,04 25 1:6 25 3,35 5,84
6,8 2,3 0,04 30 1:10 25 3,65 5,2
6,8 2,4 0,035 25 1:6 25 3,3 5,85
6,8 2,4 0,035 30 1:10 25 3,95 5,2
6,8 2,5 0,031 25 1:6 25 3,55 6,2
6,8 2,5 0,031 30 1:10 25 3,6 5,35

For organoleptic characteristics semi-product has
the following characteristics (Table 2).

Table 2 — Organoleptic indexes of semi-products

Indexes The con- | Semi-product characteristics
tent of
ions CI',
%

Appearance The coverlet is integral, with a
strong guanine color. Uniform
canopy, without large gaps.

Taste and Pleasant, typical fish, do not

smell 017 feel sour taste.

Muscle ' Bleached, inherent heat-

tissue color treated muscle.

Consist- Elastic, from 50 to 100 g pen-

ence etrometer effort that meets the
soft tender consistency.

As a result of the impact occurred changes of pro-
teins (denaturation), which leads to increased muscle wa-
ter yielding. This indicator reached the limits stipulated
by the technological instructions for frozen food.

We have tested several variants of solutions with
small values of acceptable concentration of 0,04 to
0,12%. The studies showed that when all things being
equal, the change in concentration at this level has no
significant impact on the MRP.

The study of polysaccharide-acid treatment of other
species of fish, soiuy mullet, showed that our proposed
method is selective and its use is conditioned by species
and morphological features of raw materials and features
of chemical composition. A distinctive feature of the tar-
get species is high moisture capacity in muscle tissue
(80% moisture) and weakened structure of muscle tissue,
which prevents its use in the manufacture of frozen semi-
products. It is shown that under the same conditions, the
mass fraction of moisture loss while acidic polysaccha-
ride-processing for the Black Sea and Baltic sprat ranged
from 6.4% to 33% with a slight increase in MRP, but for
so-iuy mullet observed a slight decrease in weight, and in
some cases, significant swelling of the muscle tissue and
sustained increase in mass, which is caused by the differ-
ence in the composition of myofibrillar and sarcoplasmic
proteins of the objects, various fishing season, rigor mor-
tis time.
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Studies of the so-iuy mullet protein fraction showed
that the muscle tissue of the target species is much less
salt-soluble protein than other species.

CONCLUSIONS

The results of microbiological studies found that
treatment with acid-polysaccharide mixture leads to a
decrease of the probability of specific corruption agents
development in fish semi-products after unfreezing. This
is primarily due to the decrease in the number of free
moisture - the main factor of growth of any microorgan-
isms, in addition, lowering the pH of the surface layers of
fish in the acidic polysaccharide-processing prevents con-
tamination with spontaneous microflora. Such an effec-
tive influence on the spontaneous flora of new method
semi-products is in line with the concept of scientific
substantiation of thermal stabilization.

The resulting method was tested during freezing of
semi-finished products with some of the pre-
polysaccharide acid processing, which had highly appre-
ciated organoleptic characteristics and have appropriate
documentation of physical and chemical indexes [4].
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BMNJIMB NONEPEAHLOI OBPOBKU TA HU3bKOETEPU®IKOBAHUX MEKTUHOBUX
PEYOBUWH HA AKICTb 3AMOPOXEHUX PUBHUX HAMNMIBO®ABPUKATIB

Y pobomi ecmanosnena 30amuicme cymiuti 3 HU3bKOemMepU@IiKo8AHUM NEKMUHOM I KUCIOMU BUKIUKAMU CINDYKIMYDHI
3MIHU OiNKI6 OpIOHUX Me3onenan2iuHux pubd, ujo gede 0o smerwenus BYC i 36invuenna eonozosiooaui. Hezeacaiouu
Ha 3HAYHY KinbKicmb 3'€OHaHb, W0 BUKIUKAIOMYb 3MIHY KOH@opmayii (Oenamypayito) Oinkie, udip maxux XiMiyHux
MOOUGIKaHmie 0 GUKOPUCMAHHA IX NPU BUPOOHUYMBI NPOOYKMIE 3 Pe2yIb08AHUM B0I0208MICTNOM OyHce 0bMedHCce-
HULL, MOMY WO 20J08HOI XAPAKMEPUCUKOI YUX 3'€OHAHb NOBUHHA OYyMU abCONOMHA HeWKIONUBICIG O/ OP2AHiZMY
moounu. Takuil mexanism 6naugy Ha NOKA3HUK 6MICHLY 80J102U MOJICE OYMU GUKOPUCTAHO OISl CNPAMOBAHO20 Pe2yilio-
8aHHA NPOYECY 3aMOPOAUCY8aHHA pubHOo20 Haniepabpuramy. OmpuUMano ONMUMANLHI PelCUMU NPo8ederHs noxicaxa-
PUOHO-KUCIOMHOL 00pOOKU M'I30801 MKAHUHU KIIbKU OANMIUCHKOL | HOPHOMOPCHKOTL, a makooic niteneaca. Onpayvo-
6ana nonepeows ooOpobKa 0038019€ OMPUMYSAMU 3AMOPOJICeHi pubHI Haniepabpurxamu 3 GUCOKUMU OP2AHONENTNUY-
HUMU 81ACTUSOCMAMU. Bnaue XiMiunux peuosun 0036011u8 00MO2MUC NOZUNUBHO20 Pe3YIbmanmy, a came cKopomu-
mu uac obpobKu 6 decamKy pazig; GUMPUMAIU MEXHONOTUHUN pe2laMenm, 3HUSUBUU 6MIC 801021, OOMOSTNUCS
3HAYHO20 NIOBUUICHHS COKOBUMOCMI 3DA3KI6 y NOPIGHSHHI 3 Mpaouyitinoio o6pobko. Ompumarni npodykmu 3 3a0a-
HUM B010208MICTNOM NPU epeKmUBHOMY NIUSI HA (PI3UKO-XIMIUHI @racmugocmi 00U, 36'13anoi OLIKaMU, Wo nPoL-
JU KOHopmayitni 3minu nio dicto kombinoganux gaxmopis. I[lpu yvomy cmynius 2iopamayii 6iIKI6 3a3HANA 3HAYHI
3MIHU, WO 00YMOGIeHI KITbKICMIO | PO3NOOLIOM 3APAOHCEHUX NOJAPHUX | HENOJAPHUX MOJIAPHUX 2DYI MIJHC NOBEpXHe-
8010 [ BHYMPIWHBLOIO YACMUHOIO MOAEKYA. Takum uuHom nposedena nonepeduss 06podKa 003601UNA BAPIIOBAMU CNiG-
BIOHOUWIeHHs MAKUX 2i0po@inbHux i 2i0pooOHUX PAOUKANI6 HA NOBEPXHI OIIKA, 8NAUBAIOYU HA U020 MOAEKYIApHe
OMOUeHHS | GUKTIUKAIOYU NPU YbOMY KOHGOPMAYIUHI 3MIHU OLIKOGUX MOLEK)IL.

Kniwouoei cnosa: Opeaniuni xucnromu, Huzvxoemepugixosanuii nexkmun, Me3zonenaneiuni pubu; 3amoposrcyeanns;
Bonozosiooaua; Opeanorenmuuni enacmugocmi.
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