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The topicality. Today, the use of traditional stabilizers, such as flour, starch, gelatin, is in-
effective. To improve the properties of semi-finished protein-carbohydrate (NBV) was chosen
stabilizer of food systems “Astri Gel”, consisting of 8 additives with an index of E and d-glucose.
Each of the E-components, provided excessive intakes, can cause intoxication. Therefore, scien-
tific studies aimed at determining the parameters of acute toxicity of NBV using the stabilizer
“Astri Gel” are relevant. The purpose of the article is to identify possible manifestations of
acute toxicity from the consumption of NBV with stabilizer of food systems “Astri Gel” and de-
termine the class of its toxicity. The research methods on biological objects have been used (in
vivo), experimental planning, the method of Probit-analysis of Litchfield and Wilcoxon. Results.
The effect of food stabilizer has been investigated “Astri Gel” on the body of white linear rats. The
general fluidity of a clinical picture at acute toxicity at laboratory animals after introduction of
NBV with the “Astri Gel” stabilizer has been studied. Thus, no animal died during the experiment,
only some of them experienced moderate poisoning due to the introduction of maximum doses
of NBV (7.5 ... 9.0 g per rat). The dependence of “effect-dose” after consumption by rats of NBV
with the stabilizer “Astri Gel” has been established on the basis of which parameters of acute
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toxicity of the stabilizer have been calculated: indicators of lethal and effective doses, degree of
its safety. Thus, according to the results of in vivo studies, the LD50 for NBV in terms of stabi-
lizer “Astri Gel” was 17.87 g / kg (with estimated values of LD16 = 4.75 g / kg, LD84 = 67.20 g / kg,
and LD99 = 395.95 g/ kg), which corresponds to the fifth class of toxicity of additives and certi-
fies its practical non-toxicity. Conclusions and discussions. The safety of the stabilizer for the
mammalian body indicates its feasibility in the technology of food and semi-finished products,
including NBV and dessert products.

Keywords: toxicity, semi-finished product, protein, carbohydrate, stabilizer, additive, “Astri Gel”.

The topicality of the problem

Formulation of the problem. Development of new combined products nowadays tends
to decrease in their share of raw materials of animal origin. At the same time, increasing
the share of plant components, although it allows to obtain semi-finished and finished
culinary products with improved biological value and mineral composition, contributes
to undesirable technological factors, such as stratification or instability of dispersed sys-
tems (especially in dessert products), reduction of shear stress, etc. To eliminate them,
resort to the inclusion in the prescription mixtures of stabilizing components.

Today, the use of traditional stabilizers, such as flour, starch, gelatin, is inefficient,
because they do not have all the properties necessary to create the structure of des-
sert products (Sefikhanova et al., 2020). To improve the properties of semi-finished
products, the authors (Deynychenko et al., 2013) chose the stabilizer “Astri Gel” man-
ufactured by “ASTRI”, Kyiv. It is a stabilization system, which includes the following
components: sodium citrate (E331), citric acid (E330), potassium phosphates (E340),
potassium citrate (E332), carrageenan (E407), pectin (E407), gum Arabic (E414 ), locust
bean gum (E410), dextrose (d-glucose).

The safety of the food supplement is confirmed only if it does not cause acute
and chronic toxicity, does not contain carcinogenic substances, mutagens, does not
have teratogenic and gonad toxic properties (Golovko et al., 2015). Moreover, the daily
amount of such substances that enters the body is crucial.

The state of solving the problem. Specialized international organization of the Joint
FAO /WHO Committee of Experts on Food Additives and Contaminants (JECFA) regulates
the activities of food manufacturers in the use of food additives. In Ukraine, they fall under
the jurisdiction of the State Sanitary Supervision Department of the Ministry of Health.

Since the last decade, most scientists have been inclined to believe that the pri-
mary stage of hygienic regulation of the content of food additives in human foods and
diets should be a preliminary toxic and hygienic evaluation (Zhang & Spallholz, 2011,
Benko et al., 2012). So, nowadays all over the world researches directed on revealing
of parameters of acute toxicological poisoning of living organisms not only because
of consumption of food additives are carried out (Ghosh et al., 2019, Zabka & Pavela,
2018), but also to determine the extent of the some insecticides impact on pests of
crops (Saba et al., 2018), cypermethrin on catfish (Akanksha, S., Kannez, Z., 2017), y-ra-
diation on some legumes (Veni et al., 2017), allopathic phenomenon (Dafaallah, 2020)
etc. Computer software should be used to optimize the process of statistical processing
of experimentally obtained data (Hermsen et al., 2011). To calculate the parameters of
acute toxicity of NBV with stabilizer “Astri Gel” we used the software package Probit
Analysis, recommended for this type of research (Dafaallah, 2020).
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Unresolved issues. One of the main questions that arise in toxicological studies of
any substance is the parameters of its acute toxicity, the potential danger. Knowledge
of these parameters is necessary to establish the degree of danger of the additive, as
well as for further research, which requires information on the maximum tolerated dos-
es. The obtained information on the toxic properties of the new food additive is needed
to determine the coefficient of its toxicity: the ratio of the dose corresponding to LD50
(the dose at which 50% of the studied animals die or experience non-lethal effects from
the consumption of the additive) to therapeutic. The stabilizer of food systems “Astri
Gel” contains 8 additives with index E, each of which, in case of excessive intake, can
cause intoxication. Therefore, scientific research aimed at determining the parameters
of acute toxicity of NBV using the stabilizer “Astri Gel” is relevant.

Purpose and research methods

The purpose of the article is to identify possible manifestations of acute toxicity
from the consumption of semi-finished protein-carbohydrate with stabilizer of food
systems “Astri Gel” and determine the class of its toxicity.

The methodological basis of the study is the process of establishing the possible tox-
icological effect of semi-finished protein-carbohydrate with stabilizer of food systems
“Astri Gel” consumption in vivo with subsequent processing of test results to establish
the toxicity class of the stabilizer.

Research methods are on biological objects (in vivo), experimental planning, Litch-
field and Wilcoxon Probit analysis method.

Information base of research is scientific articles, patents, materials of international
congresses and symposiums, scientific and practical conferences, normative and tech-
nical documentation.

The object of research is the scientific substantiation of the parameters of acute
toxicity of semi-finished protein-carbohydrate products with the stabilizer of food sys-
tems “Astri Gel”.

Subject of research is a stabilizer of food systems “Astri Gel”, its toxicological indi-
cators, semi-finished protein-hydrocarbons with stabilizer of food systems “Astri Gel”,
indicators of their acute toxicity.

The scientific novelty of the obtained results is: substantiation of scientific param-
eters of acute toxicity of semi-finished protein-carbohydrate products with stabilizer
of food systems “Astri Gel” and establishment of their influence on the body of white
linear rats; method of determining the nature of the biochemical processes course in
model laboratory animals after consumption of NBV with a stabilizer. Data on the safe-
ty class of “Astri Gel” food system stabilizer and ways to use it in food technology have
been further developed.

Research results

The experiment was performed on 170 white linear rats with a body weight of 155 ...
175 g breeding vivarium DZ “Dnieper Medical Academy of the Ministry of Health of
Ukraine”. The experimental animals were divided into 17 groups of 10 heads each. Condi-
tions for keeping animals and providing them with food were in accordance with the nor-
mative requirements of the International Convention: at a temperature of 20 ... 22 °C and
humidity 40 ... 60% (Zharmukhamedova et al., 2011).
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Pre-starved animals (for 4 ... 6 hours) were orally administered NBV with Astri Gel
stabilizer using a metal probe with oil at the end. NBV with stabilizer “Astri Gel” was
administered once a day with the maximum permissible for oral administration vol-
ume - 1.0... 9.0 g per animal, or 6.25... 56.25 g/ kg.

The animals have been observed for two weeks with the study of the clinical picture
of acute experimental poisoning: continuously for the first day after the introduction of
NBV with stabilizer “Astri Gel”; in the future — twice a day for 13 days.

The general status and behavior of animals have been recorded, the state of neu-
romuscular and autonomic functions, coat, eating food, water consumption. Particular
attention was paid to the development of toxicities signs, assessed their severity, re-
covery time. The general clinical picture of the in vivo experiment is shown in table 1.

Tabl. 1. The general fluidity of the clinical picture of acute toxicity in rats with the introduction
of PCs-fP with “Astri Gel” stabilizer

Number of rats
Dose . s
e with clinical effect . . .
Clinical picture
groups d / goal /k total absent was
& 8/ X8 observed
1 1,0 6,25 10 10 0 Th deviati
7 15 9,38 10 10 0 ere are no deviations
from physiological norms
3 2,0 12,50 10 10 0
4 2,5 15,63 10 9 1
5 3,0 18,75 10 9 1 o had a d .
6 35 21,88 10 9 1 ne rat had a decrease in
activity
7 4,0 25,00 10 9 1
8 4,5 28,13 10 9 1
9 5,0 31,25 10 8 2
10 5,5 34,38 10 8 2 T howed leth
11 60 | 37,50 10 8 2 wo rats showed lethargy,
drowsiness, depression
12 6,5 40,63 10 8 2
13 7,0 43,75 10 8 2
14 7,5 46,88 10 7 3
s e [soo0 [ o |7 || Mo
16 8,5 53,13 10 7 3 depression
17 9,0 56,25 10 7 3

Source: own development

The clinical picture after the introduction of NBV with stabilizer “Astri Gel” in the
stomach of white rats in toxic and effective (non-lethal) doses developed after 10 ...
12 hours. Clinical symptoms of acute poisoning of white rats by oral administration
were not observed. Aggression and periods of arousal or increased motor activity in
most individuals were not observed.

At the same individuals who underwent toxic effect, after the short period of
excitement sharply expressed depression, drowsiness developed. It should be noted
that no laboratory animals died during the experiment. Some rats only experienced
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moderate poisoning due to the introduction of maximum doses of NBV with stabilizer
“Astri Gel” (7.5 ... 9.0 g per rat).

Toxicity of NBV with “Astri Gel” stabilizer was determined by the following
parameters: maximum tolerated dose LDO, average lethal dose LD50, as well as LD16
and LD84 to establish confidence limits of the average lethal dose LD50 and LD99 using
Probit-analysis using computer software Probit Analysis v.2.0.0.6.

Data on the maximum tolerated (effective) dose of LDO, the average lethal (effective)
dose of LD50, as well as LD16 and LD84 to establish confidence limits for the dose of
LD50 are given in tables 2 and 3.

Tabl. 2. Initial data for determining the parameters of acute toxicity of PCs-fP using the “Probit
Analysis” software (in terms of “Astri Gel”) (n=17, p>0,05)

o Number Review, Share of the total Dose “Astri Gel” (d),
number of rats,
group of rats r Pemp (p), % mg / goal
1 10 0 0,0 100,0£5,0
2 10 0 0,0 150,0+8,0
3 10 0 0,0 200,0+10,0
4 10 1 10,0 250,0+13,0
5 10 1 10,0 300,0+15,0
6 10 1 10,0 350,0+18,0
7 10 1 10,0 400,0+20,0
8 10 1 10,0 450,0+23,0
9 10 2 20,0 500,0+25,0
10 10 2 20,0 550,0+28,0
11 10 2 20,0 600,0+30,0
12 10 2 20,0 650,0£33,0
13 10 2 20,0 700,0£35,0
14 10 3 30,0 750,0+38,0
15 10 3 30,0 800,0+40,0
16 10 3 30,0 850,0%43,0
17 10 3 30,0 900,0£45,0

Source: own development

Tabl. 3. The results of determining the parameters of acute toxicity of PCs-fP (in terms of “Astri
Gel”) (n=17, p>0,05)

« . ” “Astri Gel” dose The dose of “Astri
Percentage rate, ‘Astri Gel” dose . 1” is minimal
(0%).% (Dose), g / kg maximum Gel” is minima
i > (Dmax), g / kg (Dmin), g / kg

1,0 0,81 76 0%

16,0 4,75 6,74 2,88

50,0 17,87 174,92 10,43

84,0 67,20 713,01 24,06

99,0 395,95 854,88 71,55

Source: own development
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The figure below shows a graph expressing the effect-dose relationship after
consumption of NBV rats with “Astri Gel” stabilizer.
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Fig. 1. Dependence of the shown effect after consumption by rats of PCs-fP
with the «Astri Gel» stabilizer on quantity of the stabilizer
Source: own development

The abscissa axis shows the logarithms of the doses of the stabilizer “Astri Gel”, and
the ordinate axis is the value of the range. The straight line, which is drawn through the
found points, by interpolation, allows determining the LD50 or any other dose at which
the effect is observed.

Experimental sample points coincide completely with the calculated ones, which
confirm the 95% reliability of the study results. The obtained results of Probit-analysis
allow to establish the degree of safety of the stabilizer of food systems “Astri Gel” in
accordance with the data given in table 4 (Sirohman & Zavgorodnya, 2009).

Tabl. 4. Toxicity of substances depending on the value of LD,

Toxicity class LD50, mg / kg Toxicity characteristics
1st Less 5 Extremely toxic
2nd 5...49 Highly toxic
3rd 50...499 Moderately toxic
4th 500...4999 Low toxicity
5th Over 5000 Practically non-toxic

Source: Syrokhman I. V. & Zavghorodnja V. M., 2009
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The higher the LD50 value, the lower the acute toxicity of the food additive.
According to the results of the experiment, it was found that the average value of LD50
for the stabilizer of food systems “Astri Gel” corresponds to 17.87 g/ kg. Thus, according
to Table 4, its toxicity class is fifth, i.e. it is practically non-toxic.

Conclusions and discussion of results

Thus, according to the results of in vivo studies, the fifth class of toxicity of the
stabilizer of food systems “Astri Gel” was established, which testifies to its practical
non-toxicity. The dependence “effect-dose” after consumption by rats of NBV with
the stabilizer “Astri Gel” was established on the basis of which parameters of acute
toxicity of the stabilizer were calculated: indicators of lethal and effective doses, its
safety degree. The LD50 indicator for semi-finished protein-carbohydrate products in
terms of the stabilizer of food systems “Astri Gel” was 17.87 g / kg (with calculated
values of LD16=4.75 g/ kg, LD84 = 67.20 g / kg, and LD99 = 395, 95 g / kg), which proves
its safety when consumed in moderate doses. In general, no laboratory animals died
during the experiment, only some of them experienced moderate poisoning (lethargy,
drowsiness, depression) due to the introduction of maximum doses of NBV (7.5 ...
9.0 g per rat). For its part, this affected the overall fluidity of the clinical picture of the
experiment. In general, the safety of the stabilizer for mammals indicates its feasibility
in the technology of food and semi-finished products, including NBV and dessert
products. Data on the toxicology of the food system stabilizer “Astri Gel”, obtained in
the course of the study presented in this work will form the basis for determining its
daily allowable dose and in-depth clinical studies, such as biochemical studies of blood
of laboratory animals.
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HAYKOBE OBTPYHTYBAHHS IAPAMETPIB TOCTPOI TOKCUYHOCTI
HAIIIBO@ABPUKATIB BIJIKOBO-BYIJIEBOJHUX
31 CTABIJII3ATOPOM XAPYOBUX CUCTEM

AxTyanbHicThb. Ha CbOroiHi BUKOPUCTAHHS TPAAULIIHUX CTabiNi3aTOPiB, TAKUX K 60POILI-
HO, KPOXMaJlb, XeJaTVH, € MasoedeKkTBHUM. [IJis1 MOKpallleHHs BIACTUBOCTEl HamiBbabpuka-
TiB 6inKOBO-ByrneBogHKx (HBB) 6yB 06paHuit crabinizaTop xapuoBux cucrtem «Actpi I'enb», 110
CKIAIaEeThes i3 8 mo6aBok 3 iHaekcom E ta d-rmokosu. KokeH 3 E-KOMIIOHEHTIB, 32 yMOBM Ha/l-
MipHOT0 HaJXOIKeHHS 10 OpraHiamy, MO>Ke BUKJIMKATY iHTOKCUKAIiiiHi poiiecu. ToMy HayKoOBi
IOCITiIKeHHS, CIIPSIMOBaHI Ha BM3HAUEHHS MMapaMeTpiB roctpoi TokcnuHocti HBB i3 Bukopuc-
TaHHIM cTtabinmizaTopa «Actpi ['enb», € akTyaabHUMKU. MeTOI0 CTATTi € BUSIBIEHHSI MOKIUBUX
MPOSIBiB TOCTPOI TOKCUYHOCTI Bif crioxkuBanHs HBB 3i crabinizaTopoM XxapuoBux cucTem «Actpi
lenb» Ta BM3HAUEHHSI KJIACy MOTO TOKCMYHOCTI. IIpy HammcaHHi CTATTi BUKOPUCTOBYBAINCH
MeTOOU JOCTiIKeHHs Ha 6ionoriuHmx 06’eKTax (in vivo), MIaHyBaHHS €KCIePUMEHTY, METOL
Probit-ananisy Jlitudinma i Binkokcona. PesyabraTn. JocmimkeHuii BIUIMB cTabinizaTopa xap-
YOBUX CUCTeM «AcTpi ['esib» Ha opraHism 6inux JAiHiiHUX IypiB. BuBUeHa 3arajabHa IUIMHHICTh
KIiHIYHOI KapTUHM TIPU TOCTPiil TOKCMYHOCTI y 1a60paTOpHUX TBAPUH MMicyis BBegeHHs HBB 3i
crabinmizaTtopom «Actpi T'esb». Tak, y XOfi €KCIIEPUMEHTY KOJHAa TBapyHA He 3arMHYyJ/a, JUIIe
IesiKi 3 HUX BiguyBasiy TOMipHe OTPY€EHHS Yyepe3 BBeJeHHs MakcuManbHuX no3 HBB (7,5...9,0 T
Ha OHOTO IIypa). BcTaHoBIeHA 3aMexkHICTh «edeKkT-m03a» MicIst CrokuBaHHs 1rypamu HBB 3i
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crabinizaTopom «Actpi I'esib», HA OCHOBI UOTO PO3pPaxOBaHi MapamMeTpy TOCTPOi TOKCUYHOCTI
crabinizaTopa: MOKa3HMKM JIeTATbHUX i eeKTUBHUX J03, CTYIiHb Jioro 6e3mevHocri. Tak, 3a pe-
3yJIbTaTaMM IPOBeNeHMX AOCTiIKe b in vivo nokasuuk JIJI,  nns HBB y nepepaxyHKy Ha cTabii-
3aTop «Actpi l'estb» cknas 17,87 r/Kr (Ipu pospaxyHKoBux BeamnumHax JII, =4,75 r/xr, J1[,,=67,20
r/Kr, a JI1,,=395,95 1/KT), IO BiAINOBifae M’ITOMY K/Iacy TOKCMYHOCTI f,06aBOK Ta 3aCBiuye /0ro
MPaKTUYHY HETOKCMYHICTb. BUCHOBKM Ta 06roBopeHHs. be3neuHicTs crabinizaTopa st opra-
Hi3MY CCaBI[iB CBiIYMTH ITPO 1OTO MOK/INBICTh 3aCTOCYBAHHS Y TEXHOJIOTISIX XapUOBUX MPOAYKTIB
i HamiBcabpukaTiB, 30kpema HBB Ta mecepTHiit mpomykiii.

Kniouosi cnoea: TOKCUUHICTb, HamiBpabpukat, 60K, ByMIeBoH, crabinmizarop, mobaBka,
«Actpi l'enb».
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HAYYHOE OBOCHOBAHUE ITAPAMETPOB OCTPO¥ TOKCUYHOCTU
ITOJIYO®ABPUKATOB BEJIKOBO-YIJIEBOJAHBIX
CO CTABMJIN3ATOPOM IMUINEBBIX CUCTEM

AKTyanbpHOCTB. Ha cerogHsINIHM AeHb UCTIOMb30BaHNe TPAOUIIMOHHBIX CTAOMIN3aTOPOB,
TaKkMX Kak MyKa, KpaxMaJl, skeJlaTuH, Mano3dderTuBHo. 1151 yaydiuieHus: CBOMCTB momydhabpu-
KaToB 6e1KOBO-yI7eBOAHbIX ([TBY) 6bUT BRIOPAH CTAGMIM3ATOD MUIIEBBIX CUCTEM «ACTpU [eb»,
cocrosiyit u3 8 ;o6aBok ¢ nHaekcoM E 1 d-mmoko3bl. Kakbiii 13 E-KOMIIOHEHTOB, IPU YCIOBUA
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M30bITOYHOrO TIOCTYIUIEHNSI B OPraHM3M, MOKET BbI3BaTh MHTOKCUKALIMOHHBIE Mpoiiecchl. [1o-
9TOMY HayuyHble MCC/IeJOBaHMsl, HallpaBJIeHHbIe Ha OIpe/iesieH)e mapaMeTpoB OCTPOii TOKCUY-
Hoctu IIBY ¢ mcronb3oBaHueM crabwminsatopa «Actpu lenb», akryanbHbl. Llensmu craTbu
SIBJISIIOTCSI BBISIBJIEHVE BO3MOXKHBIX IPOSIBJIEHUI OCTPOJ TOKCMYHOCTM OT yrotpebnenus: [1IBY
CO CTAbMAM3ATOPOM MUIIEBBIX cucTeM «AcTpu [esib» 1 OmpeseneHne Kjiacca ero TOKCUYHOCTH.
IIpy HaMMCAHUM CTATbU MUCIIOIb30BATVCh METOABI MCCIEAOBAHUS Ha 6MONOTMYECKIX 00BEeK-
Tax (in vivo), TUNIaHMPOBAHMS SKCIIepUMeHTa, MeTof, Probit-anannsa Jintuduima u BuiakokcoHa.
PesynbraTsl. VccieqoBaHo BAMSHME CTAOMIM3AaTOPA MUIIEBBIX CUCTeM «AcTpu T'enb» Ha opra-
HM3M GebIX TMHENHBIX KpbIC. MI3yueHO 06Iee MpOTeKaHye KIMHNYECKO KapTUHBI IIPU OCTPOii
TOKCMYHOCTY Y JIabOPaTOPHBIX KMBOTHBIX Moc/ie BBemeHus IIBY co crabuamsaTtopoMm «AcTpu
Tenb». TaK, B XO4e 3KCIIepMMEeHTa HM OOHO >XMBOTHOE He HOI‘I/I6)IO, JINIIb HEKOTOpbIe M3 HUX
MCTIBITBIBAIM YMEPEHHOe OTpaBJ/ieHMe 13-3a BBeIeHMs] MaKCMMaibHbIX 103 ITBY (7,5 ... 9,0 r Ha
OIHY KpbICYy). YCTaHOBJIEHA 3aBUCUMOCTD «3(h(eKT-mo3a» mocie yrnorpebaeHus: Kppicamu [IBY
co cTabmim3atopoM «AcTpu ['esib», Ha OCHOBE Yero pacCYMTAaHbI TapaMeTPbl OCTPOIl TOKCUYHO-
CTM CTabMIM3aTOpa: TIOKA3aTeNN JIeTaabHbIX U 3 dEKTUBHBIX 103, CTENIeHb ero 6e30MacHOCTH.
Tak, 110 pesy/abTaTam MpoBeJeHHbIX UCUIeN0BaHMIA in vivo iokasatens JII,  nyis ITBY B iepecuere
Ha cTabummsarop «Actpu lenb» coctaBun 17,87 r/kr (1pu pacyeTHbIX BenmunHax JII, =4,75 r/kr,
JiA,,=67,20 1/kr, a JI[,;=395,95 I/KT), 4TO COOTBETCTBYET IIATOMY K/IacCy TOKCMYHOCTY H06aBOK
Y CBUIETEIbCTBYET O €ro MPaKTUUECKO HETOKCMYHOCTH. BBIBOABI M 00CYyKaeHue. be3omac-
HOCTb CTabuiamsaTopa AJis OpraHu3Ma MIEKOTIUTAIOIMX CBUIETETbCTBYET O €r0 BO3MOKHOCTHU
MIpUMEHEHMS B TEXHOMIOTMSIX TUIIEBBIX MPOLYKTOB U MonyhabpmkaTos, B uactHocT [IBY u me-
CepTHO MPOAYKLINUN.

Knrouessle cnoea: TOKCMIHOCTD, MOMyhabpuKaT, 60K, YIIeBo, cTabuiansaTop, 1o6aBKa,
«AcTtpu I'enib».
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