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Study of nitrate accumulation in herbs of Thymus pulegioides L.
for flora of Ukraine
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Zaporizhzhia State Medical University, Ukraine

A - research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D — writing the article;
E — critical revision of the article; F — final approval of the article

Thymus pulegioides L. syn. (Thymus ovatus Mill.) of family, Lamiaceae is a fairly common species in Ukraine. Given the literature data,
the studied species needs a more thorough study of nitrate accumulation due to the ecological situation in Ukraine, as well as the search
for herbal medicinal products with sufficient raw material base and a minimum amount of carcinogenic and harmful substances.

The aim of the research: To determine the quantitative content of nitrates in the infusion of grass (1:10) Thymus pulegioides L. flora of
Ukraine, using the ionometric method of analysis.

Materials and methods. Infusion of Thymus pulegioides L. (1:10) harvested in different regions of Ukraine was studied with the help of
the ionometric method of analysis.

Results. The accumulation of nitrates was quantified for Thymus pulegioides L. depending on the growing region, using the ionometric
method of analysis. The data obtained during the study of the nitrates accumulation in the grass of the species varied from 62.55 + 7.31
to 232.44 + 24.11 which do not exceed the generally accepted sanitary norms. Summarizing the study, it was found that the minimum
accumulation of nitrates in HRM was found in Poltava and Dnipropetrovsk regions (environment).

Conclusions. Given the data obtained, it can be concluded that the study of species of the genus Thymus L. by ionometric method of
analysis for nitrate content to control the quality of plant raw materials and drugs based on it was relevant. The central part of Ukraine is
a promising and ecologically safe region for the growth of the studied species.

Key words: Thymus pulegioides L., herb, ionometric method of analysis, nitrates.

Current issues in pharmacy and medicine: science and practice 2020; 13 (3), 337-340

[OocnimxeHHA HakonNuyeHHs HiTpaTiB y TpaBi Thymus pulegioides L. ¢nopu YkpaiHu
A. M. CreweHko, O. B. MasyniH

YebpeLis briowmHmi (Thymus pulegioides L. cuH. okpyrmwia (Thymus ovatus Mill.)) poaviHn SAcHOTKOBI — BiAA, [OBOMI NOLLIMPEHWI HA TepUTOpIT YipaiHw.
BpaxoByroun aaHi haxoBoi nitepatypy, B NoTpebye peTenbHILLOTO AOCTiMKEHHS HAKOMMYEHHS HITPATIB y 3B'3KY 3 EKOMOMYHOK CUTYaLliEro B
Ykpaii Ta HeobXigHICTHO MOLLYKY chiTonpenaparis i3 4OCTaTHLOK CUPOBKHHO 623010, MiHIMaNBHOH KINTbKICTHO KAHLIEPOreHHWX i LLIKIANMBUX PEHOBYH.

Meta poboTu — 3a LONOMOrO IOHOMETPUYHOrO METOAY aHanisy BU3HAYMTK KiNbKiCHUI BMICT HiTpaTiB y HacToi Tpasm (1:10) Thymus
pulegioides L. driopun YkpaiHu.

Matepianu Ta metogu. [Ins ekcnepMmeHTanbHUX AOCMimXeHb BUKOPUCTOBYBanM HacTin i3 TpaBu Thymus pulegioides L. (1:10), koTpy
3ibpanu B pi3HMX perioHax YkpaiHu 3a JOMOMOrok iOHOMETPUYHOTO METOAY aHanisy.

PesynikraTtn. 3a 4ONOMOroO iOHOMETPUYHOTO METOAY aHanidy KiflbKiCHO BU3HAYMNM HAKOMWYEHHS HITPAaTIB 3anexHo Bif perioHy 3po-
cTaHHs Thymus pulegioides L. [laHi HakonuyeHHs HiTpaTiB y Tpasi BUAYy cTaHoBMMM Big 62,55 + 7,31 fo 232,44 + 24,11, W0 He nepeBu-
LLlye caHiTapHi HopMu. BctaHoBWnWK, WO MiHIManbHe HaKOMWYEeHHS HITPaTiB Y NiKapCbKi POCINHHIN CUPOBWHI BUSBUNW B [TonTaBChbKil,
[HinponeTpoBChbkilt 0bnacTsx (JOBKINNN).

BucHoBku. BpaxoBytoun gaHi, Lo ogepxanu, MoXHa 3pobuTti BUCHOBOK: AOCTImKEHHS BUAiB pody Thymus L. iOHOMETPUYHUM METOAOM
aHanidy Ha BMICT HITpaTiB Ans KOHTPOMHO SKOCTi POCIIMHHOT CUPOBUMHM Ta NikapCbkux 3ac06iB Ha i OCHOBI € akTyanbHUM. MepcnekTMBHWIA
Ta ekonoriyHo 6e3neyHnii perioH Ans 3pocTaHHs AOCHILXKYBAHOrO BUAY — LieHTparibHa YacTuHa YKpaiu.

Kntouogi cnoea: yebpeupb 6nowmHui, Tpasa, iOHOMETPUYHUI METOA aHaniay, HiTpaTu.
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WUccnepnoBaHue HakonneHus HUTpaToB B TpaBe Thymus pulegioides L. donopbl YkpanHbl
A. H. CteweHko, A. B. MasynuH

TuMbsH BrowuHbIn (Thymus pulegioides L. cuH. okpyrbiin (Thymus ovatus Mill.)) cemelicTBa ACHOTKOBbIE — BU, AOBOSIbHO pacnpo-
CTPaHEHHbIN Ha TepPUTOPUM YKpaunHbl. YUnNTbIBasi AaHHbIE HAay4YHON NuTepaTtypsbl, 9T0T BUA TpebyeT Gonee TaTenbHOro UCCrnefoBaHns
HaKOMMEHUs! HUTPATOB B CBSA3W C 3KOMOTMYECKON cUTyaumeit B YkpanHe 1 HeobxoamMMOoCTbio noucka puTonpenapaToB ¢ 4OCTaTOMHOM
CblpbeBOM 6a30M U MUHMMATBbHBIM KONIMYECTBOM KaHLIEPOreHHbIX 1 BPeHbIX BELLECTB.

Llens paboTkl — ¢ NOMOLLbI MOHOMETPUYECKOTO METOAA aHan13a onpeaernuTb KONMYecTBEHHOE COAep)KaHNe HUTPATOB B HACTOE TpaBskl
(1:10) Thymus pulegioides L. conopbl YkpauHsbl.

Matepuansi u MmeToabl. [ins akcnepuMeHTanbHbIX MCCNE0BaHMIA UCNONb30Banu HacTol Tpaebl Thymus pulegioides L. (1:10), koTopyto
cobpanu B pasnnyHbIx pervoHax YkpauHbl ¢ MOMOLLbI0 MOHOMETPUYECKOTO METOAA aHanmaa.

Pesynkrathl. C NOMOLLBIO MOHOMETPUYECKOrO METOAA aHanmsa 6bIno KONMYeCTBEHHO YCTaHOBMEHO HAKOMMEeHe HUTPATOB B 3aBHCH-
MOCTM OT permoHa npowspactanus Thymus pulegioides L. [JaHHble HakoMNeHWs HUTPATOB B Tpaee Buaa coctaBumm ot 62,55 +7 ,31 go
232,44 + 24,11, 4TO He NpPEBLILIAET CaHWUTapPHblE HOPMbI. YCTAHOBMEHO, YTO MUHWManNbLHOE HaKOMMeHNe HATPaTOB B NEKapCTBEHHOM
pacTuTensHOM Cbipbe 06HapyxeHo B MonTasckon, [JHenponeTpoBckor obnacTsax (okpyxatowas cpeaa).

BuiBogbl. YunTbiBas NonyyYeHHble AaHHble, MOXHO CAenaTh BblBOA: WCCMEAOBaHWe BUAOB poAa MOHOMETPUYECKUM METOOOM aHa-
nn3a Ha copepXaHue HUTPATOB Af1t KOHTPOMS Ka4yecTBa PacTUTENBHOTO Chipbst W NEKApCTBEHHBIX CPELCTB Ha ee OCHOBE SBMSAETCH
aKTyanbHbIM. [1epCneKTUBHBIN 1 3KONOrMyeckn 6e30nacHbIi PErvoH AN MPoM3pacTaHnsl UCCNeQYEMOro BMaa — LEHTparnbHas YacTb

YkpauHsil.

Knto4yeBble cnoBa: TUMbSH ONOLINHBIN, TpaBa, VIOHOMeTpVNeCKVIVI MeTo[, HUTpaThl.

AxTyanbHble Bonpochl (hapmMaLieBTMYECKON N MeAULMHCKON Hayku n npakTuku. 2020. T. 13, Ne 3(34). C. 337-340

At present, the main problem in ecology is the state of
the environment and the impact of anthropogenic harmful
factors on environmental pollution. Every year the level of
chemical pollution in Ukraine is exacerbated due to scientific
and technological progress and careless attitude of people to
the environment. It is known that the level of accumulation
of harmful substances depends on many factors: the type,
location of the plant, soil moisture, and the use of mineral
fertilizers. It should be noted that the high level of environ-
mental pollution leads not only to the accumulation of nitrates
but also significantly increases the number of pesticides in
different parts of plants. It is known in the scientific literature
that nitrates have a negative effect on the cardiovascular and
excretory systems. Information on the permissible content of
nitrates in herbal raw material (HRM) and extracts from it is
insufficient, so it is an important aspect in modern pharmacy
and phytotherapy to review the accumulation of nitrates in
little-studied species of medicinal plants. Existing quality con-
trol methods (QCM) only determine the presence and content
of active substances, total ash, and other indicators [1,2,6].

The content of nitrates in plants depends on their biological
properties, environmental conditions, and plant variety. The
family Lamiaceae is one of the most numerous and wide-
spread in the modern world flora. It has up to 200 genera and
7.000 species of grasses, shrubs, and semi-shrubs. Most of
them have medicinal properties and are widely used in herbal
medicine and cosmetology. Species of the genus Thymus L.
(Thyme), one of the most famous in this family, number
about 400 members, of which up to 50 have been identified
in the modern flora of Ukraine.

Promising for research and harvesting is a wild species of
broad-leaved (Thymus pulegioides L.) syn. (Thymus ovatus
Mill.) is widespread in central Europe. In Ukraine, it grows
mainly in the southern and central parts of the country. The

vegetation period of the plant is long (June—October), so
the maximum period of accumulation of biologically active
compounds depends on climatic conditions and the territorial
location of plants (humidity, soil characteristics, duration of
sunshine).

Therefore, the evaluation of the possible accumulation
of nitrates during the growing season is of great practical
importance for obtaining safe plant raw materials and
the manufacture of phytopreparations based on it. Among
the factors determining the degree of nitrates accumulation,
the main roles are played by climatic, geomorphological
and anatomical ones, as well as morphological features of
the plant species. A comprehensive study of any plant group
can only be done through a complete floristic analysis. Raw
materials were harvested in herbaceous forest-steppe phyto-
cenoses of Ukraine [1-9].

Aim
To determine the quantitative content of nitrates in the infu-

sion of grass (1:10) Thymus pulegioides L. flora of Ukraine,
using the ionometric method of analysis.

Materials and methods of research

For the experimental studies, we used the herb plant
material Thymus pulegioides L. which was harvested in
different regions of Ukraine during the flowering phase
(June—October 2017-2018) in accordance with common-
ly accepted requirements. During experimental studies,
the accumulation of nitrates in plant medicinal raw mate-
rials was documented.

The qualitative composition of nitrate compounds was
determined by pharmacopoeial reaction with diphenylamine
in concentrated sulphatic acid [4]. The quantitative content of
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Table 1. The results of the quantitative determination of the number of nitrates in herbs and infusions of herbs (1:10) of the genus Thymus L.

(June-October 2017-2018), (x £ AX), % U =6

Plant species Harvest location Content in HRM, mg/kg Content in infusions (1:10), mg/l

Zaporizhzhia region, Zaporizhzhia 232.44 +24.11 112.61 £ 12.36
Poltava region, Hlobyne 126.76 + 13.55 64.34 £7.22
Kherson region, Henichesk 218.23 + 19.64 129.77 + 13.94
Thymus pulegioides L.
Mykolaiv region, Olexandria 224.35 +21.82 118.18 £12.79
Zaporizhzhia region, Volodymyrivka village 167.28 +17.39 85.45+£9.12
Dnipropetrovsk region, Apostolove 115.75 £12.72 62.55+7.31
nitrates was determined by ionometric method on the device Conclusions

EV-74 (Republic of Belarus, JSC “Gomel Plant of Measuring
Instruments”) with nitrate-selective electrode type EI-NO3 ™
(reference electrode —silver chloride EVL-1 MZ). In the phy-
tochemical laboratory of the department, a standard solution
of potassium nitrate (CP) with a concentration of 0.1 mol/l
was used to prepare working solutions with concentrations
of C1 =0.01 mol/l, C2 = 0.0001 mol/l in 1 % solution of
potassium alum.

The weighted amount of the test sample of 10 g (exact
amount) was ground to a powdery state and transferred to a
100 ml volumetric flask. Then 50 ml of 1 % solution of po-
tassium alum was added, carefully stirred for 3 min, the elec-
trode potential (mV) was measured, and with the help of
a calibration graph the nitrate content was calculated. For
the analysis of infusions (1:10) with the herbal raw material
(HRM) 10 ml of the pharmaceutical form was used. Due
to the absence of standardizing documentation regulating
the presence of these substances, we used the maximum per-
missible concentration (MPC) regulations for agricultural
plant products (up to 350 mg/kg) to determine safety. For
the study of infusions (1:10) from raw materials, we used
10 ml of the medicinal form.

Results

The research results are given in Table I. According to
the pharmaceutical regulatory documents on analytical
method validation, which have clearly established sanitary
norms that regulate the content of nitrates in drinking water
for human consumption, where the maximum permissible
concentrations (MPC) should not exceed 10 mg/l; in herba-
ceous agricultural plants 300-370 mg/kg; rhizomes and roots
400-450 mg/kg [10—12]. During the study, it was found that
the accumulation of nitrates in the grass Thymus L. ranges
from 62.55 + 7.31 to 232.44 + 24.11. The content of nitrates
did not exceed the existing sanitary norms of the MPC.

Discussion

The obtained data support the perspective of using the iono-
metric method of analysis to control the quality of potential
medicinal raw materials.

1. With the help of experimental studies of the HRM
the level of nitrate accumulation was estimated as ranging
from 62.55 + 7.31 t0 232.44 + 24.11.

2. The presence and content of nitrates indicate that the accu-
mulation of substances depends on the conditions of growth of
the species and the territorial location of Thymus pulegioides L.

3. Deterioration of the ecological condition of the environ-
ment is the main problem for finding safe plant raw materials
that would accumulate a minimum amount of harmful sub-
stances during the growing season.

4. Summarizing the study, it was found that the minimum
accumulation of nitrates in HRM was found in Poltava and
Dnipropetrovsk regions (environment).

Prospects for further research. The data obtained by
the experimental study can be used for further phytochemical
and ecological studies of Thymus pulegioides L. syn. (Thymus
ovatus Mill.), as well as for the standardization of HRM of
the studied species of the genus Thymus L. for nitrate content.
The central part of Ukraine is a promising and ecologically
safe region for the growth of the studied species.
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