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QUALITY AND SAFETY OF PRESERVES
FROM THE BLACK SEA RAPANA MEAT

The regularities of ripening of preserves from meat of black sea rapana with
spicy aromatic root crops in marinade filling were studied. It was shown that preserves
could be stored for 3 months at a temperature of 0 to +5 °C according to a set of ripening
and safety parameters.
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Jeockaa T., Iasnouenxo 0., Moiicuenxo O. Kauecmeo u 6e3onacnocms npecepsos
U3 MACA PAnanbl YePpHOMOPCKOI. H3yuenbl 3aKOHOMEPHOCMU CO3PEBANUs NPeCep8os U3
MACA panaHvl 4YePHOMOPCKOU C NPAHO-APOMAMUYECKUMU KOPHENIO0AMU 8 MAPUHAOHOTU
3aauske. OnpeodeneHo, 4mo nO KOMNIEKC)Y NOoKdazamenell co3pesanus u 6e30nacHocmu
npecepsbl Mo2ym xpanumuca 3 mecaya npu memnepamype om 0 0o +5 °C.

Kniouesvie cnoea: MiICO pamnaHbl, TMPAHO-apOMATHYCCKHUEC KOPHEIIIOAKI,
moKasaTcJin Ka4yCCTBa, 0e30MmacHOCTh MNpOAYKINH, XPAHCHHAC.

Background. Special value of preserves from aquatic organisms is
determined by maximum preservation of food and biological value of raw
material, thanks to the use of salt, marinades, oil fillings and no
sterilization. Nevertheless, the assortment of preserves on the market is
essentially limited. They are mainly from traditional ripening species of
fish, or invertebrates like shrimp and squid in its own juice. The change in
the structure of the raw material base both in the world and in Ukraine calls
for the use of aquatic organisms in the field of preservative technologies,
which, in terms of their chemical composition, belong to low-ripening
species. L. B. Dobrobabina, = M. S. Korshunov, E. N. Kananykhina,
A. T. Bezusov, S.D. Bui, M. D. Mukatova and others [1-3], studied the
issues of technology of preserves from low ripening aquatic organisms. In
these studies, questions of the application of physical methods of processing [1],
the use of ingredients in the formulation of preserves that promote their
ripening [2], the introduction of enzyme preparations to stimulate the
activity of native enzymes of muscle tissue [3].

One of the basic principles of the development of food products,
including preserves, is to ensure their quality and safety, as this type of
products is not sterilized and stored at temperatures from 0 to +5 °C.

The aim of the study was to determine the acceptable shelf life of
preserves from the rapana gastropod mollusk with spicy aromatic root crops
based on the results of a study of a complex of organoleptic, chemical and
microbiological indices during storage.

Material and methods. The subjects of the study are Rapana
thomasiana, root of parsnips (Pastinaca sativa L.), parsley (Petroselinum
crispum), celery (Apium graveolens L.) and ginger root (Zingiber officinale).

Preserves from rapana without vegetable additives were used as a
control sample. Preserves of control samples contained 65 % of mollusk meat
and 35 % of pouring.

Samples of preserves were stored under the temperature regime from
0to+5 °C.

Preparation of the investigated samples for organoleptic, structural and
mechanical, physicochemical and microbiological studies was carried out
according to GOST 7636-85 [4] and sampling according to GOST 7631-85 [5].

We developed a scoring scale (table 1) to carry out an organoleptic
evaluation of preserves.
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- m Table 1
o
g ; The scale of the organoleptic evaluation of the rapana meat
ES in preserves with spicy aromatic roots
w K
® O: Characteristic and scores
ol
ol =-F 5 4 3 2 1
oo Name ; ;
; ; of indicator The surface of the pieces is clean
H m shiny matte
2 g flat edges uneven
O A without mechanical damage
K Appearance S . o
5 M damage | insignificant medium | significant
: Soft Plastic Dense Rigid
when chewing
Consistency homo- . to obtain a homogeneous mass
geneous | small elastic
mass is |pieces remain | challenging difficult impossible
formed
Characteristic for this type of product
pleasant satisfactory Not o
Smell - h characteristic
without | i, 1ight e | Withstrong | for this type
foreign noticeable of product
smell smell of seafood
Pleasant, characteristic . Not typical for this type
for this type of product Satisfactory of product
Flavor with an with with
without foreign flavor insignificant | noticeable significant
foreign flavor
. White with White with Not characteristic for this
Color White a creamy o
tint a grayish tint type of product

The mass fraction of volatile base nitrogen (VBN) was determined in
accordance with GOST 7636-85 [4], the active acidity by potentiometric
method with membrane pH meter HI8314 HANNA according to
GOST 26188-84 [6], buffering by titrimetric method in accordance with
GOST 19182-89 [7]. The amount of mesophilic aerobic and facultative
anaerobic microorganisms (MAFAnM) and bacteria of the Escherichia coli
group (coliforms) was determined according to GOST 10444.15-94 [8];
Staphylococcus aureus in accordance with GOST 10444.2-94 [9];
pathogenic microorganisms, incl. of the Salmonella species according to
GOST 30519-97 [10].
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According to the technology of preserves production, mollusks were
subjected to preliminary short-term (20-30s) blanching and subsequent
laying in cans according to the recipe.

Results. Organoleptic characteristic is one of the first and mandatory
in assessing the quality of food products. After the preparation, the
preserves from the rapana with all the root crops differed from the control
samples by the better indicators of consistency, flavor, smell, color and
appearance (figure 1).
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Figure 1. Profilograms of organoleptic evaluation
of rapana preserves with spicy aromatic roots

The samples with the addition of celery root got the best score —
4.80 points due to harmonious taste, expressed by spicy aroma, juicy and
soft consistency of meat, formed into a homogeneous mass during chewing.
Preserve samples with the addition of root ginger, parsnip and parsley got
lower scores — 4.63, 4.53 and 4.33 points respectively. The control samples
were of very poor quality (the average score was 3.70), had specific, intense
smell of seafood and acetic acid. These samples for the complex
of organoleptic parameters were inferior to preserves with the addition of
spicy aromatic roots.
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ol The dynamics of organoleptic parameters of preserves did not show
O =i any significant differences depending on the type of spicy aromatic root
g E i crop, but differed significantly from the control sample (figure 2).
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Figure 2. Dynamics of organoleptic parameters of preserves
from rapana with spicy aromatic roots

In all kinds of preserves, signs of product maturation such as
appearance of a gentle consistency of meat, special taste and smell manifest
gradually as storage increases, up to the 70" day of storage, after which
their gradual deterioration is observed.

The consistency of the mollusks meat in all versions of preserves
softened after 6 days of storage. The highest score in the maturation process
was established for preserves from rapana with the addition of celery and
ginger root, so the dynamics of quality parameters of preserves was studied
with these roots.

Ripening of fish products, including preserves, is associated with the
activity of proteolytic enzymes — cathepsins, the optimum of which is
manifested at a pH in the range of 4.0—4.5 [2; 3]. The results of the studies
showed that during storage, the pH has two optima: 5.4 after 24 days and
4.4 after 84 days (figure 3).

One of the objective indicators of meat preserves ripening is the
buffering index. Changes in this indicator during the storage of rapana
preserves with celery and ginger are linear and constantly increase with
increasing storage duration (figure 4).
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Figure 4. The influence of the storage duration of preserves from rapana

with spicy aromatic roots on the buffering index

In the control sample of preserves, the buffering index remained
practically unchanged for 48 days.

Volatile base nitrogen (VBN) is also one of the indicators of fish
products ripening. The results of studies of the change in this indicator

during the storage of preserves are shown in figure 5.
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The analysis of the obtained data testifies to cyclic changes in the
VBN content. Thus, in all samples an identical increase in the VBN value
was revealed by the 30" day of storage, an increase in their amount in the
control sample and in preserves with ginger by the 42™ day and a decrease
to the level of the onset of the maturing of preserves and the subsequent
consistent increase in the control samples and in preserves with ginger in
subsequent storage periods up to 66 days (see figure 5). In preserves with
ginger, the intensity of VBN accumulation dominated in comparison with
control and preserves with celery, which may be due to the participation of
ginger enzymes in the processes of protein hydrolysis.
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Figure 5. Influence of the storage duration of preserves from rapana
with spicy aromatic roots on the volatile base nitrogen

Microbiological parameters of preserves in both control samples and
in experimental ones did not show any significant changes throughout the
shelf life (table 2).

In preserves with spicy aromatic roots, the content of MAFAnM in
the initial samples and during storage was significantly lower compared to
the control one. It should be noted that in preserves with ginger, the total
microbial contamination was lower in comparison with preserves with
celery and the control sample.

Ripening of preserves irrespective of the type of raw material occurs
during their storage and the intensity of this process is determined mainly
by the activity of its own meat enzymes. The change in the raw material
base and the prevalence on the market of low ripening raw materials
necessitated the development of various methods of preliminary processing
with the aim of ensuring its ripening [3]. The meat of the rapana gastropod
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mollusk is chemically related to a low ripening raw material as it contains
less than 1 % fat, more than 80 % moisture and is characterized by a dense
and rigid consistency [11]. To soften the structure of the meat, we used
short-term blanching, but the first signs of the ripening of preserves,
characterized by the formation of smell, taste, appearance, juicy consistency
were identified after 6 days storage at a temperature of 0 to +5°C.
Dynamics of organoleptic indices indicates that the ripening process takes
place up to 49 days of storage, after which, up to 91 days, it decreases to the
values of the onset of ripening. Thus, according to organoleptic indicators,
the shelf life of preserves can be limited to 90 days.

Table 2

Influence of the storage duration of preserves from rapana with spicy
aromatic roots on changes in microbiological indices, x10°

—| =
- Py A 1)
HEREE
B [Z1E |S2
= [T s o of O (@\]
The number of mesophilic aerobic S =| 5 _%Dﬁ E g
Indicators and facultative anaerobic microorganisms, | S| 3|2 = §
. =S| EB YR
CFUin1g ozl Sle 4=
< = 9fF F‘é Q
5 |38 |e &
2 ISE |53
2 [SE (27
SN
A
Permissible levels | Not more than 1 x 10° Not allowed
Shelf life, days 0 7 28 49 70 91 | 112 0-112
Control | 910 | 0.10 | 0.10 | 0.10 [ 0.20 | 0.22 | 1.10
s 2 | Preserves
5 5 % with 0.06 | 0.06 | 0.06 | 0.06 | 0.11 | 0.23 | 0.78
s a3 celery Not detected
So
8 % Preserves
with 0.04 |1 0.04 | 0.04 | 0.01 | 0.06 | 0.19 | 0.66
ginger

It is known that proteolytic enzymes — cathepsins play an active role
during the ripening of preserves. Their maximum activity occurs at certain
pH values of the environment. Our data do not agree with these views,
because at the beginning of ripening after 6 days of storage, the rapana meat
has pH values above 5, so outside the maximum activity values of
cathepsins. It can be assumed that the onset of maturation is due to the
influence of spicy aromatic roots, as well as the preliminary blanching of
the rapana meat.

Changes in the buffering index during preserves storage are
consistent with the nature of the change in this indicator, found on other
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species of low ripening hydrobionts and indicates the gradual accumulation
of protein hydrolysis products.

During the ripening of preserves under the influence of endogenous
enzymes of muscle tissue and the action of microorganisms, protein
decomposition products are formed and non-protein nitrogenous substances
are accumulated, the content of which is estimated from the accumulation
of VBN and trimethylamine. The identification of these compounds is
recommended by the EU norms and by the standards of other countries.
However, the literature data on the possibility of using VBN as an objective
indicator of the quality of seafood and assessing the ripening degree are
highly contradictory. Some data indicate that the content of these
substances characterizes the quality of fish and seafood at the beginning of
storage, but does not allow assessing its freshness in the interim period and
at the beginning of decay. High VBN concentration is detected in the
muscle tissue of fresh squid, which decreases, as it is stored [12—14]. Our
data are consistent with the results of these studies. Both in the raw material
and after the preparation of rapana preserves, we detected high concentration
of VBN in the muscle tissue, which, as the preserves are stored and ripen,
reduces to traces amounts and then increases. Thus, in all samples, by the
30™ day of storage, an identical increase in the VBN value was revealed, by
the 42" day an increase in their amount in the control sample and in
preserves with ginger; in the subsequent storage period up to 66 days — a
decrease to the level of the beginning of the preserves ripening and the
subsequent coordinated increase in the control samples and in preserves
with ginger. In preserves with ginger, the intensity of VBN accumulation
dominated in comparison with the control sample and preserves with celery,
which may be due to the participation of ginger enzymes in the processes of
protein hydrolysis.

The results of microbiological studies indicate the safety of preserves
based on the rapana meat and spicy aromatic roots and indicate that the
roots show antimicrobial activity.

The coordination of organoleptic and physico-chemical methods
provides the basis for limiting the storage time of preserves from rapana
with spicy aromatic roots in three months at a temperature of 0 to +5 °C.

Conclusion. A complex of organoleptic and physicochemical
indicators shows a higher quality of preserves from rapana and spicy
aromatic roots such as celery and ginger compared to the control sample.

Ripening of preserves from rapana meat with spicy aromatic roots
according to the organoleptic evaluation starts on the 6th day and ends on
the 70" day of storage. The buffering dynamics of the meat is consistent
with the well-known patterns of changes in the process of ripening of
preserves and their storage. At the same time, the pH of meat and VBN
cannot be used to characterize the degree of rapana meat ripening.

Microbiological studies confirm the safety of preserves from rapana
with spicy aromatic roots during 3 months of storage at a temperature of 0
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to +5°C and give grounds for suggesting the antimicrobial activity of
celery and ginger roots.

The shelf life of preserves from meat of rapana with celery and

ginger should be limited to 3 months at a temperature of 0 to +5 °C.

Further research will be aimed at assessing the social and economic

effectiveness of introducing preserves based on rapana meat with spicy
aromatic roots into production.
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Jleocoka T., Iasntouenxo I0., Moiicienxo O. Axicmb i 6Ge3neunicmep
npecepeie i3z m’aca pananu YOPHOMOPCHKOL.

IMocTanoBka nmpodaemu. OcobmuBa LMIHHICTh NPECEpPBiB i3 TiIPOOIOHTIB
BHU3HAYAETHCS MAKCUMaJbHUM 30€peKEHHSM XapyoBOi 1 O10J0TIYHOI IIHHOCTI
CHPOBHHH 3a paxyHOK BHKOPHCTaHHS XapyoBOi COJi, MapHHAJIB, OJIHHHX
3aIMBOK 1 BIACYTHOCTI crepmiizaiii. [Ipore acopTUMEHT mpecepBiB Ha PUHKY
NEPEBAKHO 3 TPAAULIMHKUX J03pIBalOUUX BUIIB pUO uu 0€3XpeOeTHUX — KPEBETOK,
KaJabMapiB Y BJACHOMY COKY — CyTT€BO OOMEKEHU.

Mema Oocnioxcennss — BU3HAYEHHS JOIyCTUMOTO TEPMiHY 30epiraHHs
IpecepBiB 13 UYEPEBOHOTOTO MOJIOCKA pamaHd 3 MPSHO-apOMAaTUYHUMHU
KOPEHETUIOJaMi Ha OCHOBI KOMIUIEKCY OpPTaHOJIENTHYHHUX, (i3MKO-XIMIYHHX 1
MiKpOOi0JIOTIUHUX MMOKAa3HUKIB 1] Yac 30epiraHHs.

Marepiaaun ta mMetoau. O0’€KTH TOCIIHKCHHS: pariaHa YOPHOMOPCHKa
(Rapana thomasiana), KOpeHeII0U NIacTepHaKy (Pastinaca sativa L.), neTpyuiku
(Petroselinum crispum), cenepu (Apium graveolens L.) 1 KOpeHeBHIE IMOUpPY
(Zingiber officinale).

SIK KOHTPOJIb BUKOPHCTAHO TPECEpPBU 13 parmaHu 0e3 pOCIMHHUX JT00aBOK.
Jlo penientypu npecepBiB KOHTPOJIBHUX 3pa3KiB BXOIMIO M’sico Moitocka (65 %)
1 3anmuBKa (35 %).

3pa3ku npecepsiB 30epiraiu 3a TeMnepaTypHoro pexumy Bin 0 go +5 °C.

[TigroroBky i BinOip mpoO 3pa3kiB JUIsl OPraHONENTUYHHUX, CTPYKTYPHO-
MEeXaHIYHUX, (I3UKO-XIMIYHHUX 1 MIKpOOIOJIOTIYHUX JOCTIIHKCHB 3/IIMCHIOBAIN 3a
crangaprami [4; 5].

OpranonenTu4Hy OIIIHKY IPECEPBIB MPOBEACHO 3a po3pobieHor0 S5-0a-
JIOBOIO IIKAJIOK (mabn. 1).

Macoy noito azoty JieTkux ocHOB (AJIO) Buznaueno 3a 'OCT 763685 [4],
AKTUBHY KHCIIOTHICTh — IMOTEHI[IOMETPUYHUM METOJOM Ha MeMmOpanHomy pH-
metpi HI8314 HANNA 3a I'OCT 26188-84 [6], OydhepHICTh — TUTPOMETPUUHUM
metoaoM 3a 'OCT 19182—89 [7]. KinbkicTe Me30¢inbHUX aepoOHUX 1 (pakynbTa-
TUBHO aHaepoOHUX MikpoopraHizmiB (MADAHM) 1 GakTepil TpPynu KHIIKOBOL
namnuku (BI'KIT) (komidopmu) Buznaueno 3a 'OCT 10444.15-94 [8]; 30m0THC-
toro ctadinokoky — 3a ['OCT 10444.2-94 [9]; matoreHHUX MIKpPOOPTaHi3MiB,
30kpema poay Salmonella, —3a TOCT 30519-97 [10].

3a TEXHOJOTI€I0 BUTOTOBJICHHS IMPECEPBIB MOJIOCKU ITiIIABATIUCS TIOTIe-
peaboMy KopoTkodacHoMy (20-30 cek) OnaHIIyBaHHIO 1 MOJABIIOMY 3aKjia-
JIaHHIO B OAHKU 32 BIIMOBITHOIO PEIENITYPOIO.

Pe3yabTaTi qocaigxenns. s BCiX BUIIB IpecepBiB 03HAKU J03PiBaHHS
MPOJIYKTY — TOSIBa HIKHOI KOHCHUCTEHIII M’sica, HAOYTTS OCOOJIMBOTO CMaKy W
3armaxy — BUSIBISIOTHCS MICHISI IECTH THIB 30epiraHHs.

3minn OydepHOCTI K OAHOTO 3 00 €KTHBHUX ITOKAa3HUKIB JIO3pPIBAHHSI
M’sica Tijx Jac 30epiraHHs MpecepBiB 3 pamaHu i3 cejeporo Ta IMOMPOM MaroTh
JTHIWHUA XapakTep 1 BUABISAIOTH IIOCTIHHE 11 MIJBHINCHHS 3 IOJOBXCHHIM
TepMiHy 30epiraHss.

Haxonwuenns mpoaykTiB po3namy Oinka 3a mokasHukoM AJIO maio
eKCTpeMaIbHUM XapakTep yIpoJIOBX TepMiHy 30epiraHHs IpecepBiB, 10 MiATBEPIKYE
HEJIOIUIbHICTh BUKOPUCTAHHS IIHOTO MTOKAa3HUKA K KPUTEPIIO JO3PIBAHHSA.

Mikpo06ioa0riuHi JOCTIKEHHS MiATBEPIKYIOTh OE€3MEYHICTh MPECEPBIB 13
panmaHu 3 MPSHO-apOMAaTUYHMMH KOPEHEIUIOJAAMH BIPOJOBK TPbOX MICSIIB
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30epiranns 3a temneparypu Big 0 mo +5 °C i naroTh migcTaB¥ NPUITYCTUTH IIPO
HasBHICTh AHTUMIKPOOHOI aKTHUBHOCTI KOPEHEIUIONIB Celepu W KOpeHEeBHUIIa
iMOMpY Ta BCTaHOBJICHHS TapaHTIMHOTO TepMiHy 30epiraHHs JOCIIiIKyBaHOI
OpOoAYyKIii. 32 KOMIUIEKCOM OPTaHOJENTUYHMX 1 (PI3UKO-XIMUYHUX MOKA3HUKIB 1151
IPOAYKIIiSl Ma€ BULLY AKICTb TOPIBHSHO 3 KOHTPOJIBHUM 3Pa3KOM.

BucHoBku. Jlo3piBaHHs IpecepBiB 13 M’sica panaHd 3 MPSHO-apoOMaTHY-
HUMH KOPEHEIUIOJaMH 32 OPTraHOJENTUYHOIO OLIHKOIO TIOYMHAE MPOSBISATHCS HA
HIOCTY ¥ 3aKiHUyeThbcsl Ha cimzecsaTty no0y 30epiranus. unamika OydepHocTi
M’sica Y3TOJUKYETBCSA 13 3arajJbHOBIIOMHMH 3aKOHOMIPHOCTSIMH 3MiH IIiJ[ 4ac
JI03piBaHHs mpecepBiB 1 ix 30epirannsa. Bonnouac pH m’sca it AJIO He MOXyTh
BUKOPUCTOBYBATHCS ISl XapaKTEPUCTUKU CTYIICHsI JO3piBaHHS M sica paraHu.

Mikpo0ionoriuni  JOCHIPKEHHS [aloTh MiJICTaBU MPHUIYCTUTH TIPO
HasIBHICTb aHTHMIKpOOHOI aKTUBHOCTI KOPEHEIIOIB CeJepu Ta KOpPEHEBHINA
IMOMpY B CKJIaJli TPECEPBIB.

Tepmin 30epiranHHst mpecepBiB i3 M’sica pamaHu i3 ceJeporo Ta iMOMpOM
Tpeba 0OMEKHUTH TPHOMA MicALAMY 32 Temrepatyp Big 0 mo +5 °C.

Kntouogi crosa: M’ACo paranH, MPSHO-apPOMATHYHI KOPEHETIIIOAN, TOKa3HUKH
SIKOCTi, O€3IeYHICTh MPOAYKIIii, 30epiranHs.
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