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The article presents the results of a comparative analysis of various methods for
determining the viability of A. simplex larvae in fish products. The method of activating
larvae in the physiological solution was the fastest, affordable and less expensive. The
method of incubation in artificial gastric juice received more unsatisfactory estimates.
Its execution is possible only in the presence of reagents and a thermostat.

During parasitological studies, the severity of the A. simplex invasion in fish
products was 82,7%, the intensity of the invasion was 3-10 units, the invasion index
was 7.8 units. All A. simplex larvae that have been detected in fish have been gradually
tested by different viability methods.

It has been experimentally established that different methods for determining
the viability of A. simplex larvae have different accuracy. The least accurate methods
have been found to activate live larvae in a physiological solution with mechanical and
electrical stimulation. More precise was the method for determining the viability of
A.simplex larvae using methylene blue. During the painting live parasites retained their
natural color, and the dead — acquired a blue color. The disadvantage of this method is
the duration of the experiment and the ambiguity of the results of the study. Separate
larvae after removal from capsules were painted differently. Therefore, the interpre-
tation of research results was complicated. In this method, the largest number of live
parasites were detected in a group of fish products. In addition, A. simplex live larvae
were detected by this method, not only in the abdominal cavity, but also in the wall of
the abdominal cavity and muscles.

The most accurate methods were electrical activation, color and digestion in arti-
ficial gastric juice. We were able to detect A. simplex live larvae that were not identified
in saline solution, even after exposure to a thermostat and mechanical stimulation, by
these methods. In this case, the accuracy of the method of electrical irritation was 4.35%
lower than the color of the indicator and the use of artificial gastric juice.

In the future, it is planned to investigate the effectiveness of the method of availabil-
ity and determination of the viability of A. simplex larvae by biological resonance method.

Keywords: invasion, A. simplex larvae, methods, viability, fishery products, ef-
ficiency.

Introduction. Anisakiasis is a parasitic gastrointestinal disorder caused
by anisakis larvae. People become infected by eating raw or improperly cooked
or canned sea fish. The surviving worms penetrate the intestinal wall and enter
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the abdominal cavity. Symptoms are often non-specific, but more often it is
abdominal pain, nausea and vomiting. Abdominal pain may persist for several
weeks.

Anisakiasis is common in Europe (the Netherlands), Japan and the USA
(and more and more cases of anisakis have been observed recently in Russia,
because of the fashion for Japanese cuisine, sushi bars and restaurants in Rus-
sia). People become infected by eating fish containing viable third-stage lar-
vae. However, humans are random hosts, since the transmission of parasites to
humans cannot lead to the full life cycle of the parasite [4, 12, 20, 23, 26].

The types that cause anisakiasis in humans are Anisakis simplex and Pseu-
doterranova decipiens. The invasive larval stage of the parasite can be found in
the internal organs and in the muscles of various fish [3, 6, 9, 8].

Non-infectious and invasive forms of anisakiasis are different. In a
non-invasive form, the symptoms are rare, because the larvae do not damage the
mucous membrane of the human digestive tract. In this form, a cough from pain
and irritation of the throat may occur. The larvae can pass from the esophagus to
the pharynx and stand out through the mouth. This occurs less than two weeks
after eating infected fish. In the literature there are reports of the transition of
larvae from the throat to the respiratory tract and lungs [22, 24, 25].

In the case of an invasive form of anisakiasis, the larvae penetrate the
mucous membrane of the tract, especially into the stomach and small intes-
tine. There have been cases of movement of larvae in the omentum, gallbladder,
hepatic ducts, pancreas [16, 21].

Unfortunately, most cases of the disease remain unrecognized. For exam-
ple, in Japan, out of about one hundred cases of anisakiasis, half the cases were
incorrectly delivered. Therefore, methods for identifying viable larvae in fish
products remain important.

Analysis of recent publications. Requirements for sampling methods
for laboratory research, standards for assessing the nutritional suitability of fish
products and the conditions for its use as a food product in the presence of
parasites in fish belonging to one group or another are determined by sanitary
norms and rules (1996). Practical recommendations for assessing the infection
of marine commercial fish with parasites are given in the «Methodology of par-
asitological examination of marine fish and fish products (sea fish, chilled and
frozen fish)», and in more detail in «Methods of sanitary and parasitological
examination of fish, mollusks, crustaceans, amphibians, reptiles and their prod-
ucts» [2, 7].

For the detection of nematode larvae in the muscles of fish, the method
of fluorescence of organisms under ultraviolet irradiation is used. Research-
ers note that dead worms are especially fluorescent after freezing meat. At the
same time, the luminescent characteristics of nematodes of different species are
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different: the Anisakis simplex larvae have bright bluish-white fluorescence, and
the larvae and adults of Hysterothylacium aduncum vary from white to bright
yellow [5, 15].

The method includes preparing a protein-antigenic extract from the third-
stage larvae of Anisakis simplex, monitoring it for sterility, determining the
protein content, preparing hyperimmune serum to the protein-antigenic extract
from third-stage larvae 4 Simplex by immunizing rabbits with complete Fre-
und’s adjuvant; carrying out the immune diffusion reaction (RID) on an agar gel
with the obtained hyperimmune serum and liquid formed during the defrosting
of seafood [1, 10, 11, 18]. The manifestation of a precipitation strip between
this fluid and hyperimmune serum to the protein-antigen extract of 4. simplex
indicates the presence of larvae antigens in seafood. The method is effective in
detecting anisakids antigens in a liquid obtained by thawing the muscle tissue
of fish [13, 14, 17, 19].

According to the rules of veterinary and sanitary examination, if individ-
ual parasites damage fish (up to 5 parasites per 1 kg of weight), it is sold without
restrictions, and if the fish has more than 5 parasites per kilogram of weight and
depletion, the fish is sent for industrial processing. At + 55°C the larvae die in a
few minutes. If the fish has at least one parasite (or larvae) that can be detected
with the naked eye, the fish is not for sale [2, 7]. Therefore, the effective detec-
tion of parasites in fish products and the determination of their viability is of
great importance for the consumer. In this regard, the main goal of our study
was the methods for determining the viability and degree of infection of herring
(Atlantic and Black Sea herring) by the parasites of the Anisacidae family. The
object of the study was methods for determining the viability of parasites, and
the subject of research was the effectiveness of these methods and the degree of
infestation of various types of herring treatment by parasites.

The aim of the work is to establish the species identity and viability of the
larvae. 4. simplex are found in the meat of sea fish.

Materials and methods. Material of our own research was obtained by
us as a result of veterinary and sanitary examination 4 samples from industrial
batch of products. Samples came to us from the trading Vinnitsa markets. For
the examination were taken four species of fish arriving as food raw materials
to the consumer market.

Laboratory studies of fish and fish products for compliance with safety
requirements for human health from the point of view of parasitic purity are
based on parasitological surveys.

Parasitological study of marine fish includes the identification of para-
sites that are dangerous to human health and alter the physicochemical prop-
erties of fish or spoil the appearance of commodity raw materials and products
in parts of the body of fish (usually meat) that are sent for use as food. In some
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cases, parasites of the liver, gonads (caviar) are taken into account, as well as
parasites of the body cavity, if food products are made from small fish (capelin,
Baltic herring, sprat) [2, 7].

We began the study with an external examination and weighing of fish.
Then the left abdominal wall was cut after a short cut with medical scissors from
the fish’s anus, and the fish was cut in the midline of the abdomen to the angle
of the lower jaw. The next cut was made from above, actuate, along the lateral
line. Thus, the abdominal wall was separated. The fish turned on the right side.
Conducted a survey of the body cavity and internal organs in order to identify
the larvae of nematodes.

Next, the internal organs were removed, the sex glands (caviar or jelly)
were cut out, which were placed in separate Petri dishes. Inspected the swim blad-
der. They cut out and examined the heart as well as the cavity of the heart. The
body cavity was rubbed with a gauze napkin, and the peritoneum was scraped off.

We have prepared a set of digestive organs for external examination. Adi-
pose tissue was cut into thin plates about 5 mm thick and examined for the
presence of nematode larvae.

In the study of the digestive tract, freed from adipose tissue, the larvae
were found in capsules on its surface or appeared through the serous membranes
of the skin.

On external examination of the liver, larvae of 4. simplex are visible on
its surface with the naked eye. The liver was examined and cut into plates with
a thickness of about 5 mm.

In the genital glands, we cut the shell, scraped the contents and examined
them using the compressor method. This method is convenient for viewing only
caviar. When examining large eggs, they must be disassembled with the help of
dissecting needles in a Petri dish with a small amount of water.

After examining the internal organs, we removed the skin from the fish
in the direction from the head to the tail, cut it with scissors and pulled it with
surgical tweezers. Then they examined the inner side of the skin, and part of the
muscles separated from the skin was cut into plates. We conducted a study of
the muscles by the method of parallel incisions, but in some cases we used the
method of examining muscle tissue for lumen.

The recommended technique for examining the muscles is to cut the mus-
cles of the fish into pieces no thicker than 5 mm. The helminth larvae, localized
in the musculature, are well detected in such areas with incident light. Thicker
muscle sections should be viewed in transmitted light, for which each individ-
ual slice is placed on a transparent or milky-matte glass, and the light source
(incandescent or fluorescent lamp) is placed below. These two methods are dis-
tinguished by their simplicity, and when they achieve a certain skill, they allow
the detection of both living and dead parasites in the muscles of the fish.
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The determination of the viability of helminth larvae that are hazardous to
human health can be carried out using the following methods:

1. The nematode larvae are placed in a physiological solution. Nematode
larvae are part of the cyst. At a temperature of 37 — 40°C, live helminth larvae
show marked physical activity. The movement of worms can be stimulated by
needle pricks. Mobility studies are best performed under a microscope or with
a magnifying glass, especially when the larva is inactive or appears stationary.
Then the larvae of 4. simplex (in physiological solution) are placed for 2-3 hours
in a thermostat with a temperature of + 37°C. At the same time, noticeable phys-
ical activity appears in living nematode larvae. Lack of motor activity, discolor-
ation, detachment of the skin and other destructive changes in the body indicate
that larvae of 4. simplex are not viable.

2. Nematode larvae are placed on wet filter paper and exposed to direct
electric current (battery with a voltage of 1.5 V). The manifestation of contrac-
tile movements is monitored under a microscope MBS or magnifying glass.

3. Nematode larvae are placed in a 1-2% solution of methylene blue dye.
Dead larvae turn blue.

4. In the laboratory, the method of digesting infected marine fish in
artificial gastric juice is widely used to identify live helminth larvae. The
investigated parts of the fish are placed in a solution of pepsin (10 g of
pepsin powder dissolved in 1 liter of 1% hydrochloric acid) and kept for 40
minutes at a temperature of + 52°C. After the specified time, the solution
is dissolved. At the same time, the digested mass is filtered through a thin
sieve. Motor activity of helminth larvae is well manifested in artificial gas-
tric juice at a temperature of up to 40°C. After deformation and washing, the
worms present are counted.

To identify free and larvae in helminth capsules in the body cavity of the
fish, a thorough examination of the internal organs is carried out. In the study of
the liver, gonad, it is advisable to apply the compressor method — viewing pieces
of organs between two glasses in transmitted light.

The types of larvae of nematodes isolated from fish were determined
using optical means, for example, a magnifying glass or a microscope.

To diagnose A. simplex larvae, we used the structure of the anterior part
of the digestive tract as primary differential features, namely, the presence or
absence of gastric or intestinal processes, the ratio of body length to esophagus
length, body length to ventricle length, and the position of the excretory pore.

The digital material was processed statistically. The resulting digital data
was processed using the MS EXEL 98 and Windows program, statistically pro-
cessed by Student. The results were considered statistically significant at p <0.1,
p <0.01, p <0.001. In the table material of the work the following symbols are
taken: * p <0.1, ** p <0.01, *** p <0.001.
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Research results and discussion. From the tabular material (table 1) it
becomes obvious that the method of activation of the larvae in saline is the fast-
est, most accessible and less expensive.

Table 1. Characteristics of various methods of determining
the viability of the larvae A.simplex
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Availability -+ - + _
Visibility (readability) + + ++ o+ ++
Consumption of materials +++ + + + -

Note: in the table, the indicators were evaluated in relation to.: + — satisfactory assessment
of the indicator, ++ — rating “good”, +++ — “excellent”, if the indicator is unsatisfactory, then
put “-”,

It may even be recommended for home use for self-monitoring. The
method of incubation in artificial gastric juice received more unsatisfactory rat-
ings. Its execution is possible only in the presence of reagents and thermostat.

To study the effectiveness of various methods for determining the viabil-
ity of A.simplex, a sample of fish (Atlantic fresh-frozen herring) was taken from
the production batch. 25 samples were examined and evaluated organolepti-
cally. The skin of the body of fish, eyes, gills, fin state corresponded to the norm.
Samples of fish products were sent to the laboratory for parasitological studies.
After opening the fish, we determined the presence and extent of damage to the
fish by the larvae. A.simplex.

It was previously established that the extensiveness of the herring inva-
sion in the frozen state was 84.5 £ 3.25%, the intensity — 1-12 units, and the
invasion index — 6.0 = 0.34. From each fish in which parasites were found,
larvae were harvested. Their viability was determined by different methods. For
this, the sample (25 copies) was divided into 5 groups according to the number
of methods. The results of the experiment are presented in table 2.

The tabular material indicates that different methods for determining the
viability of 4. simplex larvae have different accuracy. Methods for the activation
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of live larvae in physiological saline with mechanical and electrical stimulation
were the least accurate. The larvae released from the capsules may have been
alive, but did not respond to such weak stimuli (Fig. 1-3).

Therefore, in studies using the method of activation in a warm solu-
tion of 0.9% sodium chloride, it is difficult to determine the viability of this
helminth. Inaccurate was the method of electrical irritation. The method for
determining the viability of A.simplex larvae with methylene blue was more
successful. When stained, live parasites retain their natural coloration, and the
dead — painted (Fig. 4).

Table 2. The effectiveness of various methods for determining the viability
of larvae of A.simplex (M £m, n = 5)

Method:

= Q
= - = 2 =
== g =g 3 2]
3RS} D g = O = = s
0 e8¢ S = 5
£s EESZ3 g S § =
£2 | 52E| £ 5 8 3
Z ) = o0 o-F = = E o
Index — - = == E 9o
£ S h— — = O €3
—Q 0w O < 2 @ =
= E0oF .9 Z g P
Sz ono B & E =] =
== S o< 31 g o0

3} 2 a=0 [} =
S =00 2 = £
=9 < S.= 9 m o =
HE 15} mE —_— =
] = > o =
< = Q =3
=3 n

The intensity of infection
with parasites, units 6,8+3,96| 82+3,77 | 5,6+422 | 6,4+3,05| 7,2+522

Intensity of infection with
parasites of the abdominal |6,2+3,63| 7,6+3,05 | 4,6+391 | 56+2,61 | 52+342
cavity, units

% of total 91,18 92,68 82,14 87,5 72,22
including live parasites, .
units 0 0 0 0,6 £0,45* (1,67 = 1,40
% of total 0 0 0 9,38 23,19

The intensity of damage to
the wall of the abdominal 0,5+0,23| 0,5+0,20 | 0,9+0,69 | 0,9 +0,69 1,4+ 1,00
cavity, pcs.

% of total 7,35 6,10 16,07 14,06 19,58
including live parasites,

units 0 0 0 0,6+0,45 | 0,6+0,45
% of total 0 0 0 9,35 8,33

The intensity of muscle
damage, pcs, 0,6+0,45| 0,6+0,45 | 1,34+0,6 | 0,6+0,45 1,3+0,8

% of total 8,82 7,32 23,93 9,38 18,06
including live parasites, 0 0 0 0 0.6+ 0.45
units > >
% of total 0 0 0 0 8,33

192



BodHi Giopecypcu ma akeakynomypa

Fig. 1. Fig. 3.
Method of activation Method of activation in Electrostimulation method
in saline saline solution during with current 1.5 W

storage in a thermostat and
mechanical irritation

a b
Fig. 4. Staining method: a — the beginning of staining, b — at the end of staining

The disadvantage of this method is the duration of the experiment and the
ambiguity of the research results. Individual larvae were stained differently after
removal from the capsules. Therefore, the interpretation of the research results
was difficult.

The most accurate was the method of digesting artificial gastric juice. It
turned out that in the group of fish products in which this method was used, the
largest number of live parasites was found. In addition, this method was used to
detect live larvae of A. simplex not only in the abdominal cavity, but also in the
wall of the abdominal cavity and muscles (Fig. 5).

Fig. 5. Splitting method in artificial gastric juice:
a — the beginning of the experiment, b — the end of the experiment
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For the purity of the experiment, we selected 4 samples of frozen herring
from a batch of fish products. The fish were assessed organoleptically. Con-
ducted parasitological studies. The extensiveness of A. simplex invasion in the
samples was 82.7 £ 2.33%, the intensity of invasion was 3-10, and the invasion
index was 7.8 £ 0.61 units. All 4. simplex larvae found in fish were successfully
tested for viability by various methods. The results of the study are shown in
table 3.

Table 3. Phased determination of the effectiveness of methods
for determining the viability of A.simplex larvae

Method:
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The total number of studied larvae, pcs. 23 23 23 23 23
3
Found live larvae, pcs. 0 0 3 4 4
% of total 0 0 13,04 17,39 17,39

Experience has shown that methods of electro stimulation, indication of
the dye and digestion in artificial gastric juice are the most accurate. Living lar-
vae of 4. simplex, which were not identified in the physiological solution, even
after holding the thermostat and needle stimulation, we were able to determine
using these methods. At the same time, the accuracy of the electro stimulation
method was 4.35% less than when stained with methylene blue and when using
gastric juice.

Conclusions. In the course of the research it was found that the method of
determining the larvae of A. simplex in a physiological solution with mechanical
stimulation is the most accessible and easy to use. However, this method was
inaccurate.

The method of staining and splitting the larvae in artificial gastric juice
was the most accurate and reliable. The latter of these methods was more than
4% more accurate than the electro stimulation method and 17.4% than the salt
solution and mechanical stress method.

Prospects for further research. In subsequent experiments, the effec-
tiveness of the method for determining the presence and viability of A. simplex
larvae by the method of bioresonance will be investigated.
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EQEKTUBHICTb PI3HUX METO/IB BUSHAYEHHA
KUTTE3AATHOCTI IMMUHOK A.SIMPLEX
Y PUBHIA NPOAYKLIT

Ileguyk T.B. — 0.c.-e.H., doyenm,
Binnuyekuii nayionanenuii acapuutl ynieepcumem, Tatjana.Melnikova@ukr.net

VY crarti nojani pe3ysabTaTi MOPIBHAIBHOIO aHaNi3y PI3HUX METOJIIB BU3HAUCH-
HS1 KUTTE3JaTHOCTI JINUMHOK A. Simplex y puOHiit nponykuii. Haitbinpm msuakum, 1o-
CTYIIHUM Ta MEHII 3aTPaTHUM BHUSIBHBCS METOJ aKTHBALl JIMYMHOK Yy (i3ionorivHomMy
po3uuHi. binplie He3aJ0BUIBHUX OIIIHOK OTPUMAaB METO iIHKyOaIil B INITY4HOMY [IUTyH-
KOBOMY colii. Moro BHKOHAHHS MOXIIHBE JIAIIE 33 HASBHOCTI PEAreHTiB U TEPMOCTATY.

[lix wac mMapa3uTONIOTIUYHUX JOCIHIKEHb YCTAHOBJIEHO, IO EKCTEHCHBHICTH
inBa3ii 4. simplex B pubOHii npoaykuii cranoBuna 82,7%, IHTEHCUBHICTb 1HBa3il —
3-10 ., a ingekc inBazii — 7,8 onuHuLb. Bel nnannku A. simplex, sxi Oynu 3HaiiieHi B
pubi, TOCTYIIOBO MEPEBIPSIIN PI3HUMH METOJITAMH HA JKUTTE3ATHICTb.

ExcriepuMeHTanbHO yCTaHOBIICHO, 1110 Pi3HI METOIY BH3HAUSHHS )KUTTE3/1aTHO-
CTi JIMYMHOK A. simplex Many pi3Hy TOYHICTh. HaliMeHII TOYHUM BHSBUIIUCH METOAN
aKTHBAMl XKUBUX JMYMHOK B (Di310JIOTTYHOMY PO3YMHI 3 MEXaHIYHHUM 1 EJIEKTPUUYHUM
MoAipa3sHeHHsIM. BiJIbIl TOYHUM BUSIBUBCSI METOJ] BU3HAYCHHS KUTTE3IaTHOCTI JINUNHOK
A. simplex 3a TOIIOMOTOK METHJICHOBOTO CUHBOTO. [1ij] yac modapOyBaHHs KHBI Mapa-
3UTH 30epiraiii CBO€ NpUpoiHe 3a0apBIIeHHs, a MEepTBI — HaOyBaJIu OJIIAKUTHOTO 3a0apB-
JeHHs. HemosikoM 1bOro METoly € TpHUBAIIICTh E€KCIIEPUMEHTY U HEOIHO3HAYHICTh pe-
3yJbTaTIB AOCHTIHKeHHS. OKpeMi THYMHKHY MiCIIs BUIAJICHHS 3 Karcys1 3adapOoByBaHCs
1o-pizHoMy. ToMy TpaKTOBKa pe3y/bTaTiB JOCIIPKeHb Oylla yCKIIaHEHHS.

CamMMM TOYHHMM BUSIBHBCSI METOJ IEPETPABICHHS B IUTYYHOMY HIITYHKOBOMY
coli. 3a IONOMOTro0 1bOT0 METO/Ly B I'pyIli puOHOI MPOAyKIil OyJI0 BCTAHOBJIEHO Haii-
OiIbIIa KiIbKICTh KHUBUX Mapa3uTiB. [Ipuuomy, xuBi TnuauHku A. simplex Oyau BUsIBIIe-
Hi UM METOJIOM HE TUIBKU B YEPEBHIN MOPOXKHUHI, aJi€ 1 B CTIHII YePEBHOI OPOKHUHH
Ta M’s3ax.

Meroan eneKTpUYHOTO MOApa3HEeHHs, rnodgapOyBaHHS IHAMKATOPOM M Iepe-
TpaBJIEHHS B IITyYHOMY HIIYHKOBOMY COLi Oyiau HalOiabml TOUHMMU. JKMBI JIMUMHKH
A. simplex, sxi He ineHTH(DIKyBanuCs y (i3i0J0riYHOMY PO34MHI, HABITh ITICJISt TEPMOC-
TaTyBaHHS Ta IOJPa3HEHHS MEXaHIYHO, MU 3MOIIM BHSBUTH BKa3aHUMH METOJAMH.
[Ipy npOMy TOYHICTH METOJA EJIEKTPUYHOrO Mojapa3HeHHs Oyna Ha 4,35% wmeHIoro,
HDK no¢apOyBaHHs IHIMKATOPOM Ta BUKOPHCTAHHS IITYYHOI'O HITYHKOBOTO COKY.

Ha nepcriekTiBy HaMu IJIaHY€ETHCS TOCTITUTH €(DEKTHUBHICTh METO/Ly HastBHOCTI
Ta BU3HAYCHHS )KUTTE3NATHOCTI JIMYUHOK A. simplex MeTooM 010pe30HAHCY.

KitrouoBi ciioBa: iHBa3ist, TWYUHKE A. simplex, METOIH, KUTTE3NATHICTh, pHOHA
MIPOIYKLs, €PEKTUBHICTb.
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DOOEKTUBHOCTb PA3JIN4YHbIX METO 0B
ONMPEAENEHUA XKU3HECNOCOBHOCTU INYNHOK
A. SIMPLEX B PbIBHOW NPOAYKLNNA

ILlesuyk T.B. — 0.c.-x.H., doyenm,
Bunnuyxuii hayuonaneHolil acapansiii ynusecpumem, latjiana.Melnikova@ukr.net

B crarbe mosmaHbl pe3ynbTaThl CPABHUTEIBHOTO aHAIN3a PA3IMYHBIX METOIOB
OTIpeNeNIeHus KU3HEACATeNbHOCTH A. Simplex B ppIOHOM mpoxykiun. Hamnbomee ObI-
CTPBIM, JOCTYITHBIM M MEHEE 3aTPATHBIM SIBIISIETCS] METO/l aKTUBU3ALNH JTMINHOK B (DH-
3MOJIOTMYECKOM PacTBOpe. bosbliie HeyI0BIETBOPUTEIbHBIX OLEHOK MOIYYHI METOJ
MHKYOAIlMM B MCKYCCTBEHHOM JKEJIYIOYHOM COKe. Ero ucrojHeHHe BO3MOXKHO JIMIIIb
IIPY HJIMYHMU PEareHTOB M TEPMOCTaTa.

[Tpn mapa3uToNOrHYecKUX HUCCIIEJOBaHUSIX YCTAaHOBICHO, YTO 3KCTEHCHBHOCTh
uHBa3nu A. simplex o6pa3nos cocraBmia 82,7%, NHTEHCUBHOCTH HHBa3uu — 3-10 mT.,
a WHJAEKC WHBa3uu — 7,8 enuHuI. Bce muannku A. simplex, KOTopble OBUTH HAlICHBI B
pbIOE, MOCIIE0BATENHLHO TPOBEPSITH PA3HBIMU METOJIAMU Ha )KU3HECTIOCOOHOCTb.

DKCIEPUMEHTAIbHO YCTaHOBJICHO, YTO Pa3HbIe METOAbI OINpPE/ICICHHS JKU3HE-
CHOCOOHOCTH JIMYMHOK A. simplex MIMEIOT pa3iMuHyI0 TOUYHOCTh. HanmeHee TOYHBIM
OKa3aJIMCh METOJbl aKTUBU3AIMHU JKMBBIX JIMUMHOK B (DU3HMOIOTHUECKOM pPacTBOpE ¢
MEXaHHYECKUM M IEKTPUUCCKUM pasfpakeHHEeM. bosiee TOUHBIM OKazajcs METOA
OTIpeNieNIeH s )KU3HECIIOCOOHOCTH JTMUUHOK A. Simplex ¢ TOMOIIBI0 METHICHOBOTO CH-
Hero. [Ipu okpalMBaHUM JKUBBIE MAPA3UTHI COXPAHSUIM CBOIO MPUPOJHYIO OKPACKY, a
MEpTBbIE — OKpalIMBAINCh. HepocTaTkoM 9TOro Merosa siBisieTcs MpoJ0JKUTEILHOCTD
9KCIIEPUMEHTa ¥ HEOJHO3HAYHOCTh PE3YyJIbTaTOB HccieoBaHus. OTaeNbHbIe TMYUHKH
TocJIe U3BJICYCHUS U3 KaIlCyll OKPAIMBAINCh MO-pa3HoMy. [103ToMy TpaKkTOBKa pe3yiib-
TaTOB MCCIICJOBaHMI ObLIA 3aTpyAHEHA.

CaMbIM TOYHBIM OKa3aJICsl METO/ MEPEBAPUBAHMS B MCKYCCTBEHHOM JKEITY/104-
HOM coke. OKka3ajioch, 4TO B IPyIe PhIOHON MPOIYKIUH, B KOTOPOM MPUMEHSIIIH ITOT
METO/I, OBUIO BBISBICHO camMoe OOJIBLIOE KOJMYECTBO KHBBIX Mapa3uToB. [Ipudem, sxu-
Bble JJMYMHKU A. simplex Oblu 0OHapyKEHBI 3TUM METOJIOM HE TOJBKO B OPIOLIHOM
TIOJIOCTH, HO ¥ CTEHKE OPIOMIHOMN IOJIOCTH M MBIIIIAX.

MeTozbl AMEKTPHUYECKOTO Pa3ApaXKEHMsI, MOKPACKH HMHIMKATOPOM M IIEpEBAPH-
BaHMS B HCKYCCTBEHHOM JKEITyZIOYHOM COKE SIBIIAIOTCS Hanbosiee ToOuHbIMH. JK1BBIE 1TH-
yuHKE A.simplex, KOTOpbIe HE WACHTU(PHUIIMPOBAINUCH B (DU3MOJOTHUECKOM PacTBOPE,
JIaKe T0CJIe TEPMOCTATUPOBAHMSI M PA3PAKEHUSI UTVION, MBI CMOIVIM OIIPE/CIUTh yKa-
3aHHBIMK MeTofamMu. [Ipu 5TOM TOYHOCTH METO/IA ANEKTPUUECKOTO paszapaskeHus Oblia
Ha 4,35% MeHblIe, YeM TOKpacKa METHIICHOBBIM CHHHUM M HCIIOIb30BAHUE HKEITYT0IHO-
TO COKa.

B mocrenyrommx ombiTax OymeTr nccienoBana 3(h(heKTHBHOCTh METO/IA OTIpesie-
JICHUST HATWYUS ¥ )KU3HECTIOCOOHOCTH JINYMHOK A. simplex MeToloM Ouope3oHaHca.

KuroueBble ciioBa: MHBA3Ms, IMYMHKU A. simplex, METOIpbI, )XKU3HECIIOCOOHOCTb,
pBIOHAS TPOAYKIHSL, 3()(PEKTUBHOCTD.
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