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ABSTRACT. Aim. The search for ways to create hepatoprotective food additives based on biologically active
substances of plant origin and bee honey is an important area of research in the field of biology and medicine.
Materials and Methods. The material for the research was bees of Ukrainian breed (Apis mellifera sossimai).
The process of enriching the natural properties of natural honey was carried out in a natural way through the
bee family by feeding colonies of bees with a special composition of natural origin components based on Avéna
sativa and Silibum marianum. Sieve honey with monofloral honey from white acacia (Robinia pseudoacacia)
55.0-55.0% was used for feeding of the bee families. The first research group was exclusively fed honey water
(control). For the second and third experimental groups, Avena Sativa and Milk Thistle Dry Extract were intro-
duced into the main feed, respectively. Preparation of honey water was carried out on distilled water. Each
group of bee families was evaluated according to the complex of biological and economic-useful features dur-
ing the whole study period. The concentrations of active substances in the obtained batches of honey were
determined. Ferulic acid was chosen as the active substance for oat, sum of Silibinin A and Silibinin B for milk
thistle. The mass concentration of ferulic acid was measured according to European Standards EN
15662:2008 using Gas Chromatography-Tandem Mass Spectrometry following acetonitrile extraction/parti-
tioning and clean-up by dispersive solid phase extraction (Quechers) method. The limits of quantitation of fer-
ulic acid and sum of Silibinin A and Silibinin B were 0.02 mg/kg. The high content (83.3+0.4 mg/kg) of Silibinin
flavonoids (A and B), Isosilibin (A and B), Silichristin A, etc. in honey persists. Instead, ferulic acid precipitated
in fairly low concentrations of honey ( 1.13+0.02 mg/kg).

Conclusions. The obtained results indicate that the extract of milk thistle is promising for the creation of
enriched natural honey with hepatoprotective properties, as the biologically active components of this plant
have characteristics that allow to obtain the final product with a high content of active substances.

Key Words: honeybee, biological active substances, hepatoprotectors.

Introduction. This material is a fragment of
the research work on topic: “Toxicological sup-
port of creation of innovative dietary supple-
ments (adaptogens), capable to increase the
protective capabilities of the organism in case of
harmful influence of the vital environment” (frag-
ment of researcher 0112U001133), deadline
2018-2020. The studies were carried out by the
L.I. Medved’s Scientific Center of Preventive
Toxicology, Food and Chemical Safety of the
Ministry of Health of Ukraine together with the
National University of Life and Environmental
Sciences of Ukraine (Department of beekeeping
and horse breeding), in 2019 and reflect the
results of thefirst stage of research aimed at the
development of honey with targeted properties.

From the 1970s to the present, flavonoids and
flavonoligands (lat. Silibinin, Isosilibinin, Silicristin,
Silidianin and others. ) of Milk thistle has been the
subject of scientific research, and it is proved
that the biologically active substances (BAS) of
milk thistle are endowed with various beneficial
properties. Recent years' research is mainly
focused on the in-depth study of molecular
structure, participation in chemical processes,
bioavailability, metabolism in the BAS, and the
search for new forms of their introduction [1, 2].

Science has looked into the depths of the
neuro-, nephro-, hepato-, cardioprotective and
antioxidant effects of flavonoids [3], which
allowed the use of drugs based on the BAS of
milk thistle in the treatment of acute toxic lesions
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of the liver (including ammonitic hepatitis) [4],
biliary cirrhosis, viral hepatitis [5, 6]. Today, the
spectrum of research includes antioxidant,
chelating, antiapoptotic properties of the BAS of
milk thistle and their role in the regulation of
inflammatory processes [7], treatment of liver
fibrosis [8], formation of oncoprotective effects
[9]. Methods of modern chemical toxicological
analysis (high performance liquid chromatogra-
phy), in silico methods using QSAR models are
applied [10]. For example, the use of alternative
models of toxicological studies of the BAS of milk
thistle gives the opportunity to simulate and study
the synergistic effects of the interaction of various
flavonoids in compositions with natural honey.

The need to develop a science-based technol-
ogy to create bee honey with targeted hepatopro-
tective properties in Ukraine has led to this study.

Aim. Honey bee from the standpoint of the
content of high-quality components of natural
origin, the BAS — hepatoprotectors.

The subject of the study is the hepatoprotective
properties of enriched natural honey made by feed-
ing bees specially selected qualitative and quantita-
tive composition of components of natural origin.

The purpose — scientific substantiation of
technology of creation of enriched natural honey
containing biologically active substances of
hepatoprotective action.

Obijectives of the research: scientific substanti-
ation of technology of enrichment of natural
honey, which is realized through the bee family
by feeding them optimally selected qualitative
and quantitative composition of high-quality
components of natural origin.

Material and Methods. The bee of the
Ukrainian breed (Lat. Apis mellifera sossimai)
was the material of the research. Of these, 12 fa-
milies were formed, which comprised
3 study groups (n = 3), the first group was the
control group, the second and the third groups
were experimental. Each group contained
4 colonies. For the formation of study groups, the
method of balanced analog groups was used, so
that after their distribution, the difference
between the groups at the beginning of the
experiment was not greater than 5.0 % in terms
of: family strength, number of brood stock, egg
production of bee queens, feed stocks and the
rate of their development.

The technique of natural honey enrich-
ment.The process of enriching the healing and
prophylactic properties of natural honey is car-

ried outin a natural way through the bee family by

feeding the colonies of bees optimally selected

qualitative and quantitative composition of high-
quality components of natural origin, which have

a high level of specific activity and provide bal-

anced activation. Common oat (Lat. Aviina

SatHva) and milk thistle (Lat. Silibum marianum)

were selected as natural components, and phar-

maceutical preparations based on them were
used. Transformation of biologically active sub-

stances of pharmaceuticals Avena Sativa 10:1

(manufacturer by “Naturex”) and Milk Thistle Dry

Extract (manufacturer by “Naturex”) into natural

honey was carried out with the help of working

bees for the purpose of controlled increase of
the biological activity of the latter.

The experimental part was carried out in the
active apiary period of 2018 on the apiary of the
breeding bee breeding farm of PE “Prybuzky
medobory” of Khmelnitsky region. Using the con-
ditioned reflex of bees, we have trained them to
process cooked feed. It was used sieve honey
with monofloral honey from white acacia (Lat.
Robinia pseudoacacia) 55.0-55.0% Brix for feed-
ing of the bee families. The honey water was pre-
pared on distilled water. The first research group
was exclusively fed honey water (control) devel-
oped under the scheme contained in the Table 1.

For the second and third experimental groups,
Avena Sativa 10:1 and Milk Thistle Dry Extract
were introduced into the main feed, respectively.
Preparation of honey water was carried out on
distilled water.

For feeding the feed was prepared in the fol-
lowing sequence:

— 150.0 g Milk Thistle Dry Extract was dissolved
in 1.0 liter of prepared warm water; this solu-
tion was added to 5.0 kg of acacia honey + 4.0
liters of H,0;

— 50.0 g of Avena Sativa 10:1 was dissolved in
0.5 liter of prepared warm water;

— this solution was added to the 5.0 kg of acacia
honey + 4.5 liters of H,0.

Each group of bee families was evaluated
according to the complex of biological and eco-
nomic-useful features during the whole study peri-
od. Prepared bee families were fed cooked com-
positions with natural honey in a carefree period.
Each bee family was fed only one type of solution
(feed) in accordance with the scheme above.

Bee colonies were given as much feed as they
could digest per day according to the scheme.
Selected honey was ripened in bee families,the
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Table 1

Study groups and feeding scheme for bee colonies

1 group (n=3) 2 group (n=3) 3 group (n=3)
amount of amount of amount of
period, | feed, kg . period, | feed, kg . period, | feed, kg .
day (morning/ feeding day (morning/ feeding day (morning/ feeding
evening) evening) evening)
1 0,3/0,7 1 0,3/0,7 1 0,3/0,7
honey honey
water + water +
2 0,3/0,7 honey 2 0,3/0,7 Avena 2 0,3/0,7 Milk
water Sativa PE Thistle
3 0,3/0,7 3 0,3/0,7 10:1 3 0,3/0,7 Dry
Extract
4 0,3/0,7 4 0,3/0,7 4 0,3/0,7

whole process was controlled by a refractome-
ter. Humidity was maintained within no more than
20.0%.

For the production of enriched honey, medi-
um-strength bee families (8-9 streets) and those
held in beehives of the vertical type were used as
they are ideally suited for the production of
enriched (multivitaminized) honey by the express
method. Thanks to this design, hives are easy to
use and accessible. Most importantly, it is possi-
ble to control the physiological processes of bee
growth and to bring and store forage compared
to other types.

Frames with honey were selected and then
centrifuged. Then honey was cleaned with the
help of special filters. Purified honey was pack-
aged in clean, sterile containers. Glass or enam-
elware was used to store the enriched honey.
Enriched honey was stored in clean, dry rooms,
without direct sunlight, with humidity up to 60.0
%, while avoiding placing near highly odorous
substances. The complete production process
took about 5-12 days (depending on the quantity
and composition of the preparation).

In the course of the study, the methods of toxi-
cological research were used: chemical-analyti-
cal (chromatography, mass spectrometry) and
biomedical statistics.

Results and Discussion

In the first stage of the study, the selection of
medicinal products based on vegetable raw
materials., Extracts of common oats and milk
thistle have been selected to enrich the natural
honey referring to many years of clinical experi-
ence in the successful use of certain natural
BAS. The process of natural honey enrichment

was carried out in a natural way through the bee
family by feeding the colonies of bees compo-
nents of natural origin Avena Sativa 10:1 (manu-
factured by “Naturex”) and Milk Thistle Dry
Extract (manufacturer by “Naturex”) were intro-
duced into the main feed, respectively.

According to the results of the first stage of the
study, bees with the same intensity processed
(absorbed) feed, but biologically active additives
from common oat always remained in the feed-
ers in the form of insoluble dry residues, which
was not observed in the feeder with the addition
of milk thistle.

The second stage of the study was the determi-
nation of the concentrations of active substances
in the obtainedbatches of honey. Ferulic acid was
chosen as the active substancefor Avena Sativa,
sum of Silibinin A and Silibinin B for Milk Thistle.

The mass concentration of ferulic acid was
measured according to EN 15662:2008 (Foods
of plant origin — Determination of pesticide
residues using GC-MS/MS following acetonitrile
extraction/partitioning and clean-up by disper-
sive SPE - Quechers method). The limits of
quantitation (LOQ) of ferulic acid and sum of
Silibinin A and Silibinin B were 0.02 mg/kg. The
studies were performed on a liquid chromato-
graph Shimadzu LC-30 A coupled with Shimadzu
LCMS-8050 mass detector No. 1083547010 US,
the chromatographic column was Kinetex
2.6 mkm Biphlenil, 100* 2.1 mm.

The results of the study found that the content
of ferulic acid in the obtained honey, enriched
with the drug Avena Sativa 10:1 (manufacturer by
“Naturex”) was in modest concentrations, which
made it impossible to continue further studies
with this substance. Instead, the content of the
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sum of Silibinin A and Silibinin B in the resulting
media that enriched drug Milk Thistle Dry Extract
detected in large quantities, allowing us to con-
sider milk thistle as a promising material for the

enrichment of natural honey (Fig.1,2).

Tables 2, 3 show the concentration of biologi-
cally active substances (BAS) in the mixture for

feeding bees and in finished honey.
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Fig. 2. Chromatogram of a sample of honey enriched with Milk Thistle Dry Extract (sample Ne2, standard -

the amount of Silibinin A and B).
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Table 2
The results of the study of the content of BAS Avena Sativa in the composition
of the control sample of honey and sample No. 1, standard — ferulic acid
The object of analysis The object of analysis
Honey, control 0,22+0,01
Honey, sample No.1 1,13+0,02
Honey, control with the introduction _ o
of 0.5 mg/kg ferulic acid 0,50-0,22=0,28 (56 %)
Table 3

The results of the study of the content of BAS Silibum marianum in the control sample of honey and
sample No. 2, standard — the amount of Silibinin flavonoids (Silybin A+B mixture)

The object of analysis

Measurement result, mg/kg

Honey, control

0,72+0,01

Honey, sample No.2

83,63%4,0

Honey, control with the introduction of
0.95 mg/kg amount of Silibinin A+Bmixture

1,64-0,72=0,92 (97 %)

It is noted that the high content of Silibinin
flavonoids (Silybin (A+B mixture), Isosilibin(A+B
mixture), Silichristin A, etc.)in honey persists
(83.3£0.4 mg/kg). Instead, ferulic acid precipi-
tated in fairly low concentrations of honey
(1.13+0.01 mg/kg).

At the final stage of the study, it is planned to
determine the optimal quantitative composition
of the BAS, adaptogens in the composition of
enriched honey, which can increase the adapta-
tion of the organism to harmful factors in the
environment. Upon completion of the study of
the finished product is planned to design specifi-
cations and other regulatory documents for the
production and sale of innovative product and
dietary supplements made on its basis.

The results of the first stage of the research
confirm the prospect of developing innovative

products based on natural honey and biologically
active substances of vegetable origin, which will
allow to obtain new useful varieties of honey and
significantly improve the economic performance
of enterprises producing these products.

Conclusions

For the creation of enriched natural honey, milk
thistle extracts (lat. Silybum marianum) are
promising, since the biologically active compo-
nents of this plant have characteristics that allow
to obtain the final product with a high content of
active substances.

The emergence of new forms of enriched honey
based on natural hepatoprotectors will open up
new opportunities for treatment of acute and
chronic toxic processes occurring in the body
under the influence of environmental factors.
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MOZEJIIOBAHHSI BMICTY BIOJIOrN4YHO AKTUBHUX PEYOBUH FEMATOMNPOTEKTOPHOI AIi
Y CKJIALll HATYPAJIbHOIo MEQY
O.M. Jloces!, B.C. Muxaiinos?, H.B. Kypaink?,
M.T. MoBosHikos', A.A. Kanawnikos?, J1.J1. fastax3, A.M1. MouHbko?, O.A. Makaposa?, O.I". JlyueHko*
! HavjioHanbHuii yHiBepcuTeT Giopecypcis i MpupoaokopucTysaHHs Ykpaium, M. Kuis, YkpaiHa
2 [lepxaBHe ninnpueMcTso “Haykosuii LEHTP MPeBEeHTUBHOI TOKCUKOJIOTT, XapyoBoi Ta XiMidHOi 6e3neku
imeHi akagemika J1.1. Measeas MiHictepcTtBa 0xopoHu 340p0B’s Ykpainn”, M. Kuis, YkpaiHa
3 HauioHanbHa MeanyHa akagemis nicnsannioMHoOi OCBITY iMeHi

[1.J1. LWynnka MinicTepcTBa 0xopoHu 340p0B’ Ykpainn, m. Knis, YkpaiHa
4 Haykosuii LeHTp pagiauisiHoi meamumHn HAMH Ykpainu, m. Kuis, Ykpaina

PE3IOME. Mera. Nowyk xap40Bux 00aBOK rernatonpoTeKTOPHOI Aii Ha OCHOBI Gi0/I0MYHO aKTUBHUX PEYOBUH
POC/IMHHOIO MOXOMAXEHHS | OAXO/MHOro Mefy € akTyasbHUM HarnpsMKoOM AOCAiAXeHb B rasny3i bionorii ta
MeanLMHY.

Marepianu Ta meTogn. Matepianom ass 4oChimxeHb 6yav 64xonn ykpaiHcbkoi nopoav (Apis mellifera sos-
simai). Mpouec 36ara4yeHHs NPUPOLHUX BAACTUBOCTEN HaTypaibHOro Meny 3A4iFiCHIOBaBCs MPUPOAHUM Crio-
Cco060M yYepe3 6AX0MHY CiM'Io LLISIXOM 3rofj0ByBaHHSI KOJIOHISIM GXin criewuiasbHOI cymilli Ha OCHOBI BiBCca
nocisHoro (Avéna sativa) i poaroponii nasmumctoi (Silybum marianum). [Ans niaroaisni 64K0aMHUX CimMeli
BUKOPUCTOBYBA/IN CUTY MOHOMIOPHOro meay 6inoi akadii (Robinia pseudoacacia) 50-55%. lNepiuy rpyny
O6.4Xin niaronoByBaiv BUKIIIOYHO MEOBOI0 CUTOIO (KOHTPOJIb). 151 APYroi Ta TPeTbOoi rpyn B OCHOBHUI KOPM
BBOAM/IM ripenapaTty BiBca nocieHoro (Avena Sativa) i npenapatu posroponii nasmuctoi (Milk Thistle Dry
Extract) BianoBigHo. lNpnrotyBaHHS MenoBOI CUTI 3AIMCHIOBA/IN HA OCHOBI ANCTMN/IbOBAHOI BOAI. KOXHY rpyny
OKOSIMHMX CiMeli OLIHIOBaIM 3a KOMITIEKCOM GioS10riYHUX | rOCN0AapCbKO-KOPUCHUX O3HAK MPOTSIroM YCbOro
nepioay AOCHIMKEHHS].

Pesynbratu Ta 06roBopeHHs. BusHayanu KoHLEHTpaLii 6ion0riyHo akTMBHVX PEYOBUH B OTPUMAHMX NapTisix
meny. depynosa kucaota byna obpaHa B IKOCTi aKTUBHOI pe4OBMHM [/15 BiBCA, a A1 pO3TOPONLLI —CymMa CUJli-
OiHiHIB A | B. MacoBy KOHLIEHTpaLLil0 pepynoBoi KUCIOTY BUMIPIOBAIN BiNoBiAHO A0 €BPONeNcbKoro cTaH-
napty EN15662:2008 3a nonomoroto ra3oBoi xpomatorpadii-taHaeMHoi Mac-criekTpoMeTpii 3 noAasbLLo0
EeKCTPaKLIen,/NoaiIoM | OYNLLIEHHSIM aLEeTOHITPUAOM METOAOM AMCHEPCINHOI TBEPAOPA3HOI eKCTpakuii
(Quechers). Mexi KinbkicHOro BU3Ha4eHHs pepynoBoi kncaotu i cymm cunibiniHiB A i B ctanoBumn 0,02 mr/kr.
Y cknani meny 36epiraBcsi Bucokuii (83,3+0,4 mMr/kr) BmicT praBoHoiniB: cunibiHy A i B, isocunibiny A i B, cui-
XpUCTuHy A Ta iHWmnX pnaBoHoiniB. depynoBas kmucaoTa Bu3Haqanacs B 3Ha4Ho Huxdmx (1,13+0,02 mr/kr)
KOHLIEHTPALLisIX.

BucHoBku. OTpuMaHi pe3ynbTaTy CBiAYaTh Mpo Te, L0 A1 CTBOPEHHS 30ara4eHoro HatypasabHOro Meay 3
renartornpoTeKTOPHUMM BIACTUBOCTSIMM NEPCNEKTUBHUM € eKCTPaKT PO3TOPOILLI MISMUCTOI, OCKiNbku 6ios10-
[YHO aKTUBHI KOMIMOHEHTY LiEi POCANHN MaloTh XapakTEPUCTUKN, LLIO AO3BOASIOTh OTPUMATU KIHLEBWIA MPO-
JYKT 3 BUCOKUM BMICTOM [ilOYNX PEYOBYH.

Kmoyosi cnoa: men 61k0nmHWA, Bi0N0MNYHO aKTUBHI PEYOBUHU, renaTorpoTeKTopH.
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MOAEJINPOBAHUE COLEP)XAHUSI BUOJIOTMYECKU AKTUBHbIX BELLIECTB
FEMATOMNPOTEKTOPHOIO AENUCTBUSI B COCTABE HATYPAJIbHOIO MEZA
AM. ﬂocea’, H.B. Kypaunb?, M.T". Mososuukos!, A.A. Kanawwvkos? J1.J1. [JaBTaHs,
A.T. TpuHbko?, B.C. Muxarinos?, O.A. Makaposa?, A.T". JlyueHko*
HaumoHanbHbi yHUBEpCUTET GUOPECYPCOB U NPUPOLONONIL30BaHNs YkpanHsil, r. Knes, YkpanHa
2 [ocynapcTBeHHOE NpeanpusTue «HayyHbiii LEHTP NPEBEHTUBHOV TOKCUKOAOMMN, MULLEBOI N XUMUYECKON
6e3onacHocTy umeny akagemuka J1.M. Measens MuHucTepcTea 34paBoOXpaHEHNs YKpauHbi»,
r. Knes, YkpanHa
3 HaumoHanbHas MeanumMHcKas akaaemusi ocAeaunIoMHoro o6pasosanus umenu M.J1. LLlynvka
MunucTtepcTBa 3apaBooxpaHeHns YkpauHsl, r. Kues, YkpavHa
4 HayyHbii LieHTp paanaLmoHHoi meauumnHel HAMH Ykpaunbl, . Kues, YkpanHa

PE3IOME. Uensb. [Monck nuuiesbix 400aBOK renatonpoTekTOPHOro AEVCTBUS HA OCHOBE OMOI0MrMYECcKu
aKTUBHbIX BELLECTB PACTUTENLHOIO MPOUCXOXAEHUS M MYEMHOrO Meaa SIBASETCS akTyaslbHbIM HarpasJie-
Huem nceaenoBaHuii B 061actvi 6Mos10rnm v MeauLmHbI.

Marepuansl n metoabl. Matepunanom a5 NCCAEA0BaHWIA SBJISI/INCh MYE/Ibl YKPAaUHCKON nopoasl (Apis mel-
lifera sossimai). lpoLecc oboralleHnsi IPUPOAHbIX CBOMCTB HATYpPaslbHOr0 MeAa OCYLLIECTB/IICS €CTECTBEH-
HbIM CrIOCOOOM YEPE3 MYESMHYIO CEMbIO MYTEM CKapPMJ/IMBaHWSI KOJIOHWUSIM M4€s1 CreumaabHoro coctaBa Ha
OCHOBe 0BCa noceBHoro (Avéna sativa) n pactoponim naTHucTod ( Silybum marianum). s nogkopmky nye-
JIMHBIX CEMEV NCroIb30Ban ChiTy MOHOMIOPHOro meda 6enovi akaumy (Robinia pseudoacacia) 50-55%.
lepByto rpynmny nyesa noakapMINBaIN UCKIIOYNTEIbHO MEeL0BOM ChITOM (KOHTPOIb). [l BTOPOU 1 TpeTbei
rpyrnn B OCHOBHOW KOpM BBOAW/IM rpenapatsl Avena Sativa (npoun3soanTens Naturex) n npenapatsl pacTopori-
wm nstHucTod (Milk Thistle Dry Extract) cooTBETCTBEHHO. [TpUroToBAEHNE MELOBOM ChiThl OCYLLECTB/ISIN Ha
ANCTWINIMPOBAHHOU BoAde. Kaxayio rpynny nyesmHbIX CEMeN OLeHUBaNu Mo KOMIIEKCY OUNOIOrMYECKUX U
XO35ICTBEHHO-10/1€3HbIX MPU3HAKOB B TEYEHWE BCErO Nepuoaa UcCe[0BaHus.

Peaynbtatbl n oocyxagenune. Onpeaesssiv KOHLUEHTPaLMY akTUBHbIX BELLIECTB B 10J1y4eHHbIX NapTusx MEaa.
B kauecTBe akTMBHOIO BeLeCTBa [/1s 0Bca Obisia BbibpaHa depynosas KACA0Ta, A1s pacToponiy — cymma
cunnbuHnHoB A u B. MaccoByio KOHUeHTpauuio GepyoBOi KUCIOTbl M3MEPS/IN B COOTBETCTBUU C
Eponevickum ctanaapTom EN15662:2008 ¢ noMoLLibio ra30Bov XxpoMaTorpapum-TaHaeMHON Macc-CriekTpo-
MeTPpUM C NOCAeaYIOLLEN SKCTPaKLUMe/pasaeneHnemM n 04UCTKON aLeTOHUTPUIIOM METOLOM ANCTEePCUOHHON
TBEPAOPa3HoN akcTpakumm (Quechers). Mpenesnbi KOAMYECTBEHHOIro onpeaeneHns GepysoBoi KNCaoTbl 1
CyMMbI cunmnbuHnHoB A n B coctasnsinn 0,02 mr/kr. B mene coxpaHsinock Boicokoe (83,3+0,4 mr/kr) coaep-
XaHne ¢naBoHomaoB: cuambmnHa A u B, nsocunmbuHa A n B, cunukpuctnHa A v apyrux ¢GaaBoOHOMIOB.
®epynosas kncnota onpeaensnack B 6onee Huakux (1,13+0,02 Mr/kr) KOHLEHTPaLMSIX.

BbiBoAbl. [Tony4eHHbIe pe3yibTaTbl CBUAETENLCTBYIOT O TOM, HTO [J1S CO34aHuns1 000raLleHHOro HaTypasibHO-
ro Mega ¢ renatonpoTeKTOPHLIMU CBONCTBAMU MEPCEKTUBHBIM SIBJSIETCS SKCTPAKT PaCTOPOMNLLIM MSTHUCTOM
(Silibum marianum), nOCKo/IbKy GUOOrNYECKN aKTUBHBIE KOMIOHEHTbI 3TOr0 PAaCTEHUS UMEIOT XapakTepu-
CTUKU, O3BOJISIIOLLME MOJTYyYNTb KOHEYHBIV MPOAYKT C BLICOKMM COAEPXAHNEM AECTBYIOLMX BELLECTB.
Knro4eBsie cnoBa: nyennHbii Mes, 6UMoa0rnyecku akTMBHbIE BELECTBA, rernarornpoTekTopbl.
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