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MPEANIATA
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bakanaebpcKy nNporpamu:

» MegunumHcka xumms

» XpaHWUTenHa Xumus

»>  XuUMUS 1 eKomorms

> CneKkTpoXMMUYeH aHanms
» KommioTbpHa XuMus

» Yyuten no xmmms
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> KomnioTtbpHa xumums

» MeauumHcka Xxumns

»  XMUS C MapKeTUHr

» AHanu3 v KoHTpon

»  XUMUSI U QHTTIMACKN 31K

Kypcose 3a kBanuukaums:
» BucokoedekTviBHa Te4Ha XpomaTorpadgms

KpaTkocpoyHm KBanudukaLMoOHHM KYPCOBE 3a CELManUCTL:

» ba3soBa cTatucTiKa 1 METPONOrMS B XMMUYHUS aHanm3

> HeonpeneneHocT npu XUMWUYHKM W3NUTBAHWA U WU3rOTBSIHE OIOMXET Ha Heonpene-
NEHOCTTa Ha pe3ynTaTit OT XUMWUYHM aHamnM3m

> BbTpelwHo-nabopaTopHO BanuampaHe Ha npoleaypaTa Ha M3NUTBaHe Npu XUMUYHN
aHanmau

» [nambkoB aToMHO-abcopbumoHeH cnekTpaneH aHanus (FAAS), aHanuTuyHm
XapaKTEPUCTUKI 1 NPUINOKEHNS

» EnektpoTepmunyeH aToMHO-abcopbumoHeH cnekTpaneH aHanus (ETAAS),
aHaInMTUYHN XapaKTePUCTUKN 1 NPUNOKEHMS

»  OnTUKO EMUCUOHEH aHanu3
C VHAYKTMBHO CBbp3aHa
nnasma (ICP-OES),
aHanUTUYHKU
XapakTepuUCTUKM
W NPUNOXeHNs

» [lpunoxeHue Ha
MacCnekTpOMeTPUYHNS
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ACHIEVING THE TARGET IN TRACE METAL ANALYSIS
FOR FOOD AND WATER SAMPLES
UNDERSTANDING THE PROCESS OF MICROWAVE
ASSISTED DIGESTION FOR METAL & TRACE METAL
ANALYSIS IN FOOD AND WATER SAMPLES: THE FIRST
STEP TO MAXIMIZE THE PERFORMANCES OF YOUR
ELEMENTAL ANALYSER

Valerio Rindone,

Milestone Srl, Via Fatebenefratelli, 1-5, 24010, Sorisole, Italy,
v.rindone@milestonesrl.com

No matters your sample type, your throughput or your analysis instrument: sample preparation
for metal determination is a fundamental step to ensure greater analysis quality, higher
throughput and lower running costs. Today, digestion is a pivotal step in metals and trace
metals analysis, which provides real benefits and a superior workflow for your laboratory. In
order to achieve optimum results and the lowest possible detection limit, chemists must
consider several factors. The presentation will provide a comprehensive description of all the
parameters involved in a digestion step for food and water samples.
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RESIDUE ANALYSIS BY LC/MS TECHNIQUES
Simonas Rudys

Technical Sales Manager
Emerging Markets EMEA
Chromatography and Mass Spectrometry
Thermo Fisher Scientific
simonas.rudys@thermofisher.com
Thermo Fisher Scientific, Czech Republic,
michal.godula@thermofisher.com

Food safety standards change and evolve, so what was once at the lower end of permissible
residues analysis results today, may be at the upper end tomorrow. Innovative technologies
help laboratories stay ahead of the curve. With the rapid developments in instrumental
methods of chemical analysis, especially mass spectrometry techniques coupled to gas
chromatography and liquid chromatography, laboratories have the capability to analyze
several hundred compounds in a single sample. Effective sample preparation is a critical yet
challenging step in residues analysis workflows. As the demand grows for more sensitive
measurements of a larger number of compounds per analysis, historic large-scale extraction
methods that can create a bottleneck in laboratory efficiency are being replaced by
QUuEChERS or automated sample preparation solutions such as the accelerated solvent
extraction. Triple quadrupole mass spectrometry is considered the gold standard for screening
and quantitation however, high-resolution accurate mass (HRAM) LC-MS/MS is growing in
popularity, in part because it allows for retrospective analysis on additional analytes of interest
and screening for unknown or unexpected compounds is possible. Comprehensive solutions
which includes sample preparation, LC-MS system and software, column and method
parameters to provide a start-to-finish workflow are always welcome in any laboratory.
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ION CHROMATOGRAPHY NEW APPROACHES TO WATER
ANALYSIS — NEW APPLICATIONS METAL SPECIATION,
NEW CONTAMINANTS

Roman Repas, Thermo Fisher Scientific,

Im Steingrund 4-6, 63303 Dreieich, Germany
roman.repas@thermofisher.com

Municipal water authorities must treat water to provide their communities with safe drinking
water. The most common chemical disinfectants are chlorine, chlorine dioxide, chloramine,
and ozone. However, the disinfectants themselves can react with naturally occurring materials
in the water to form unintended disinfection byproducts (DBPs), which may pose health risks.
Chlorination of drinking water can produce haloacetic acids and chlorate. Similarly, chlorine
dioxide treatment generates inorganic oxyhalides, DBPs, chlorite, and chlorates. Chlorate
may also be generated in the presence of chloramine. Ozone reacts with natural sources of
bromide, which may be found at various levels in water supplies, to produce bromate. To date,
there are no practical methods for removing bromide or its bromate byproduct from water.
Currently, the only solution to the problem is to limit bromate formation during the water
treatment process. Limiting bromate formation requires careful monitoring of bromate
concentration to ensure that it does not exceed safe drinking water standards.

In the presentation new ion chromatography water analysis methods will be discussed.
Reagent Free lon Chromatography (RFIC), high-efficiency anion exchange separation column
with 4 micrometer particles size and suppressed conductivity detection is used for the analysis
of oxyhalides and standard inorganic anions.

The combination of ion chromatography and mass spectrometry offers sensitive and rapid
detection without the need for sample pretreatment for the analysis of haloacetic acids and
bromate in drinking water by IC-MS/MS.

In water samples many trace elements are typically found in more than one chemical form,
each of which with different chemical properties and behavior, such as toxicity. Through the
combination of the ion chromatography system with the ICP-MS, sensitive, robust methods
for the speciation analysis of trace levels of metals in natural waters have been developed.
Examples of the speciation analysis of chromium and arsenic will be presented..

12
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CHALLENGING APPLICATIONS -
POLAR PESTICIDES STORY.

Simonas Rudys

Technical Sales Manager
Emerging Markets EMEA
Chromatography and Mass Spectrometry
Thermo Fisher Scientific
simonas.rudys@thermofisher.com

Using a combination of LC-MS and GC-MS it is common for laboratories to analyze hundreds
of pesticides and metabolites. Still, difficult challenges remain, not least the analysis of the
polar ionic pesticides. Historically, pesticides such as glyphosate, glufosinate, fosetyl, and
alike were analyzed individually using specialist methods involving derivatization or ion pairing
to overcome unwanted interactions during extraction and chromatographic separation.
Consequently these frequently-used pesticides were infrequently tested because of the
additional costs involved. To help bridge the gap Quick Polar Pesticides (QuPPe) method has
been developed. The method is used by laboratories in Europe and has resulted in recent
findings of residues of chlorate, perchlorate, phosphonic acid and glyphosate in food and
beverages. There are more than 20 such pesticides and metabolites identified in the scope of
the QUPPE method. Despite the controversy and uncertainties surrounding much of the
information available, one obvious need is for more sensitive and robust methods to enable
more cost-effective monitoring to provide more data underpin a more valid assessment of the
frequency and levels of residues in the food supply. Developments in technology have enabled
the use of suppressed ion chromatography coupled to mass spectrometer (IC-MS/MS) for
more effective solution to polar pesticide residue analysis.

14
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ANALYSIS OF PRIORITY SUBSTANCES - SHORT-CHAIN
CHLORINATED PARAFFINS (SCCPs)
AND POLYBROMINATED DIPHENYL ETHERS (PBDEs)
IN AQUATIC ECOSYSTEMS THROUGH GC /MS / MS / NCI

Vesela. M. Geninal

Executive Environmental Agency, branch Plovdiv, 1 Perushtitsa Str.,
Plovdiv 4000, Bulgaria

E-mail: vgenina@abv.bg

Methods for the quantification of the sum of short chain chlorinated paraffins (SCCPs) by GC-
ECNI-MS have been developed. These methods are appropriate to the special demands of
environmental water and sediment analysis. The method is based on the integration of the
signals for two selected m/z values (375 and 423) over the full retention range of the SCCPs.
The calibration is performed using three synthetic mixtures representing the variety of SCCP-
mixtures as found in environmental samples as well as in technical mixtures. Quantification is
performed using a multiple linear regression calibration with two selected m/z value signals
achieving an LOQ of 0.1 ug/l for water samples and LOQ of 300 ug/kg for sediment samples.
The proposed quantification procedure for water and sediments samples was verified by
independently prepared and differently composed SCCP-mixtures simulating a variety of
sediment samples. For the analysis of the water and sediment samples a clean-up was
applied comprising a column chromatographic clean-up. SCCPs are found world-wide in the
environment, wildlife and humans. They are bioaccumulative in wildlife and humans, are
persistent and transported globally in the environment, and toxic to aquatic organisms at low
concentrations.

Methods for the quantification of Polybrominated diphenyl ethers (PBDEs) in water, sediments
and biota by GC-MS-MS have been developed. Extraction of brominated diphenyl ethers with
organic solvent was performed and the extract was cleaned. After concentration, the
brominated diphenyl ethers were separated by capillary gas chromatography and mass
spectrometry detection in the selected ion-monitoring mode using electron impact (El). A
calibration with an internal standard is used to determine the concentration in the sample.
Quantification is performed using linear calibration achieving an LOQ of 0.014 pg/l for water
samples, LOQ of 100 pg/kg for sediment samples and LOQ of 0,003 pg/kg for biota samples.
PBDEs are a class of bioaccumulative halogenated compounds that have emerged as a major
environmental pollutant. PBDEs are used as a flame-retardant and are found in consumer

16
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goods such as electrical equipment, construction materials, coatings, textiles and
polyurethane foam (furniture padding). Similar in structure to polychlorinated biphenyls
(PCBs), PBDEs resist degradation in the environment. Less brominated PBDEs like tetra-,
penta- and hexa- demonstrate high affinity for lipids and can accumulate in the bodies of

animals and humans.

The methods allows for a standardized analysis according to the Water Framework Directive
2000/60/EC and Directive 2013/39/EU as regards priority substances in the field of water
policy, especially in the case of trend monitoring of sediments.

Key words: water, sediment, biota, SCCPs, PBDEs
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ICP-MS "FIT FOR PURPOSE" COMPLIANCE WITH

REGULATORY REQUIREMENTS

V. Kmetov, V. Stefanova, D. Georgieva, L. Kaynarova,
E. Varbanova, K. Simitchiev

University of Plovdiv “Paisii Hilendarski”,
Department of Analytical Chemistry and Computer Chemistry

E-mail: kmetov@uni-plovdiv.bg

The lecture will show how important it is to select an appropriate approach to validate
analytical tests by ICP-MS analysis of trace elements in food, water, and natural objects.
Current regulations resulting from the new version of BDS EN ISO/IEC 17025 will be
discussed. A model will be presented for the assessment of the dominant factors in
constructing the uncertainty budget of the measurement results and their role in achieving
compliance with the target uncertainty of a particular analytical task. Examples of "fit for
purpose" ICP-MS testing will be demonstrated in light of the requirements of the Commission
Regulation (EC) 1881 and the Water Framework Directive for water analysis.

A relatively new ability of ICP-MS for characterization of nanomaterials using single
particle approach will be presented with a model for theoretical calculation of optimal dilution
factor for aspiration of suspensions with different size nanoparticles.

Acknowledgements:
The authors would like to thank to the NSF Project DN19/9 2017-2020 (INISA)
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ADSORPTION STUDIES ON THE POSSIBILITIES OF
HYPERICUM PERFORATUM L. FOR THE REMOVAL OF
Cu?* IONS FROM AQUEOQOUS SOLUTIONS

Lidia Ivanova, Paunka Vassileva*, Albena Detcheva

Bulgarian Academy of Sciences, Institute of General and Inorganic
Chemistry, Acad. Georgi Bonchev Str., Bl. 11, 1113, Sofia, Bulgaria. E-
mail: pnovachka@svr.igic.bas.bg

The effective removal of toxic ions from wastewaters is a significant problem nowadays. On
the other hand, the biosorption is a new technology that uses the metal binding capacities of
various biological materials. Although copper is an essential element for humans, it can be
very toxic at high concentrations and have to be removed from contaminated waters.

In the present investigation the feasibility of using plant material based on Hypericum
perforatum L. for the removal of Cu?* ions from aqueous solutions was studied. Batch
experiments were performed to evaluate the effect of contact time, of solution acidity, of
sample amount, of temperature and initial ion concentration on Cu2* adsorption. It was
established that the adsorption equilibrium is attained within the first two minutes which
suggests an excellent affinity of the investigated material towards Cu2* ions in aqueous media.
Optimum pH value was found to be about 4. Temperature and sample amount do not influence
significantly the biosorption. FTIR and SEM analysis were also performed. It was proved that
amide, ester and hydroxyl functional groups are responsible for the retention of Cu?* ions and
the complex formation between the investigated material and the metal ions is very fast. SEM
analysis after metal loading revealed that the copper ions are distributed homogenously on
the sorbent surface. Linear Langmuir, Freundlich and Dubinin-Radushkevich models were
used to analyse equilibrium experimental data and it was established that Dubinin-
Radushkevich isotherm most adequately described the adsorption process. The maximum
adsorption capacity was calculated (20.67 mg g') and this demonstrates the good potential
of the investigated material as a sorbent. Hence we conclude that Hypericum perforatum L.
could be used as effective biosorbent for the removal of copper ions from aqueous solutions.

Acknowledgements: This work is supported by the Bulgarian Ministry of Education and
Science under the National Research Programme "Healthy Foods for a Strong Bio-Economy
and Quality of Life" approved by DCM # 577 / 17.08.2018.

22



acmz X)) o

2eg it
A

OKOJIHA CPEJA, MEAULIMHA, HAHOMATEPHUAJIU - UYHOBATUBHH
METO/I1 3A ITPOBOINNIOATOTOBKA U AHAJIN3
29 Mai1 2018, II/IOBANUB

ANALYTICAL CHARACTERIZATION OF HYPERICUM
PERFORATUM L. WITH RESPECT TO ITS POTENTIAL AS
BIOSORBENT USING MODERN INSTRUMENTAL
TECHNIQUES

Lidia Ivanova, Albena Detcheva*, Paunka Vassileva

Bulgarian Academy of Sciences, Institute of General and Inorganic
Chemistry, Acad. Georgi Bonchev Str., Bl. 11, 1113, Sofia, Bulgaria

E-mail: albena@svr.igic.bas.bg

In the present study a material based on the medicinal plant Hypericum perforatum L. was
investigated with respect to its adsorption properties towards metal ions. Instrumental
methods such as XRD, TGA, FTIR, SEM and BET-analysis were used for its characterization.
Particle size distribution, slurry pH and texture parameters of the investigated material were
also determined. Granulometric analysis after sample pretreatment showed monomodal
distribution with a maximum at about 100 um and the slurry pH was found to be 4.6. XRD-
patterns revealed the presence of one broad peak characteristic for amorphous phase (lignin,
hemicelluloses and amorphous cellulose) and peaks indicating crystalline forms of cellulose
1a. Two main stages were clearly shown on the pyrolysis TGA curves - the first region was
attributed to the extraction of adsorbed water from the sample and the second corresponds to
the thermal decomposition of hemicelluloses, cellulose and part of the lignin. The final part of
the graph above 400°C can be assigned to the decomposition of the remaining lignin. The
presence of numerous functional groups on the surface of the investigated material was
registered by FTIR spectroscopy in the range of 4000-400 cm-1. Among the active groups,
carboxylic acid, carbonyl, amino and hydroxyl groups could play the major role in the
adsorption process due to complex formation between the biosorbent and the metal ions. The
data obtained from low-temperature nitrogen adsorption/desorption curves (BET-analysis)
showed that the plant material is mesoporous with relatively small specific surface area. SEM
analysis proved its porous heterogeneous structure, which is favourable for the adsorption of
metal ions on different parts of the surface. Thus we suggest that the investigated material
has good potential as biosorbent for purification of contaminated waters.

Acknowledgements: This work is supported by the Bulgarian Ministry of Education and
Science under the National Research Programme "Healthy Foods for a Strong Bio-Economy
and Quality of Life" approved by DCM # 577 / 17.08.2018.
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CHEMICAL COMPOSITION OF LUPIN SEEDS
(LUPINUS ANGUSTIFOLIUS L. CULTIVAR ‘BOREGINE’)

Zh. Petkova, P. Yanev, G. Antova, M. Angelova-Romova, |.Todorova

University of Plovdiv ‘Paisii Hilendarski’, Department of Chemical
Technology, 24 Tzar Asen Street, 4000, Plovdiv, Bulgaria.
E-mail: zhanapetkova@uni-plovdiv.net
Chemical composition of lupin seeds (Lupinus angustifolius L. cultivar ‘Boregine’) has been
examined. The seeds were with German origin but were introduced in Bulgaria. The plants
were grown under identical meteorological and agro-ecological conditions and the seeds were
collected in June 2017. The lupin seeds are rich in carbohydrates (57.1%) and proteins
(23.9%), but possess low oil content (7.4%). The content of starch and dietary fibers is 24.1
and 10.1%, respectively. The individual composition of water soluble carbohydrates were
determined by high performance liquid chromatography on a Agilent® LC 1220 instrument
equipped with Zorbax Carbohydrate column and Zorbax Reliance Cartridge guard-column and
refractive index detector. It was established that the only disaccharides in the seeds are
sucrose (2341.4 mg/100g) and cellobiose (883.1 mg/100g), while the main monosaccharides
are fructose (244.9 mg/100g) and glucose (221.6 mg/100g). The moisture of the seeds is
found to be 7.7% and the ash is 3.9%. The content of the main nutrients in lupin seeds is
relatively high which determines their satisfying energy value — 391 kcal/100g (1658 kJ/100g).

Acknowledgements: This work was supported by the Bulgaria National Science Fund
(BNSF), Ministry of Education and Science, projects of junior basic researchers and
postdocs — 2018 [grant number KP-06-M29/2, 01.12.2018].
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APPLICATION OF 4-(2-PYRIDYLAZO) RESORCINOL
FOR FLOTATION-SPECTROPHOTOMETRIC
DETERMINATION OF IRON

Siyna Chobanova?!, Mariela Kalendarska?, Ivelina Koicheva?,
Kiril Gavazov?, Galya Toncheva'

! Faculty of Chemistry, Department of General and Inorganic Chemistry with
Methodology of Chemical Education, University of Plovdiv “Paissii
Hilendarski”, 24 Tsar Assen St., Plovdiv 4000, Bulgaria,

E-mail: galg_toncheva@mail.bg

2Faculty of Pharmacy, Department of Chemical Sciences, Medical
University of Plovdiv, 120 Buxton Brothers St., Plovdiv 4004, Bulgaria

Liquid-liquid extraction systems for Fe(ll) containing 4-(2-pyridylazo) resorcinol (PAR) were
studied. Optimum conditions for flotation-spectrophotometric determination of iron based a
1:2 Fe!-PAR complex were found to be as follows: flotation solvent (chloroform), shaking time
(2 min), pH (4.5+0.5), concentration of PAR 2.0x10-4 mol L-"), reducing agent (hydroxylamine
hydrochloride), solvent for the floated compound dimethylsul-phoxide, DMSO), wavelength for
spectrophotometric measurements (718 nm), and volumes of the organic solvents (5 mL of
chloroform and 3 mL of DMSO). Calibration graphs were compared for different volumes of
the aqueous phase — 10 mL and 40 mL; the corresponding linear ranges were 0.30-
1.3 ug mL-" and 0.25-1.0 yg mL-". Various ions which are often found together with iron in
natural and industrial samples were used to test the selectivity of the proposed procedure.

KEY WORDS: Iron(ll), Fe-PAR complex, Flotation, Spectrophotometry
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REMOVAL OF HEXAVALENT CHROMIUM USING
MANGANESE FERRITE NANOPARTICLES

Nikolay Marinkov, Christina Tzvetkova, Paunka Vassileva*,

Galia Gentscheva, Daniela Kovacheva

Bulgarian Academy of Sciences, Institute of General and Inorganic
Chemistry, Acad. Georgi Bonchev Str., Bl. 11, 1113, Sofia, Bulgaria.

E-mail: pnovachka@svr.igic.bas.bg

Cr (V1) is considered to be a group “A” human carcinogen because of its mutagenic and
carcinogenic properties. To protect human health, the adsorption is a simple and effective
method for the Cr (VI) removal from aqueous solutions. Nano-sized ferrite particles gained an
attraction as a new emerging class of inorganic compounds because of their applications in
applied chemistry, biochemistry and targeted drug delivery. The paramount features about
ferrite nanoparticles are that these compounds are non-toxic, biofriendly and exhibit strong
antibacterial potential and magnetic capability.

The present study aimed to remove Cr (VI) from aqueous solutions by manganese ferrite
nanoparticles. The use of MnFe204 offers an additional advantage due to the fact that after
the chromium adsorption process a magnetic separation can be employed. The investigated
material was obtained by solution combustion method. The starting reagents: Mn(NO3)..4H,0
and Fe(NO3)3.9H-0 and citric acid were dissolved in deionized water and the resulting solution
was heated on a magnetic stirrer. After the dehydration of the solution, it reaches its flash
point and ignites releasing a large amount of heat. The final product was treated at 400°C for
2 hours in air. The analyses show that material is single phase MnFe204 with crystallite size
of about 10 nm and specific surface area of 66m?g-'. The effects of various experimental
parameters, such as chromium concentration, contact time and acidity of initial solutions, were
evaluated. The Cr (VI) adsorption was significantly affected by the pH value and the optimum
pH range was found to be about 2.0. Pseudo-first order, pseudo-second order and intraparticle
diffusion models were used to analyze kinetic data. Equilibrium experimental data were fitted
to linear Langmuir and Freundlich models. The Freundlich isotherm was found to be the most
adequate in describing the adsorption processes. The maximum adsorption capacity was
calculated. The results indicated that nanosized MnFe;Q4is suitable adsorbent for removal Cr
(VI) from contaminated aqueous solutions.
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RAPID PROCEDURE FOR RHENIUM DETERMINATION
IN CEMENTATION COPPER CONCENTRATE

Christina Tzvetkova!, Tsvetan Vassilev?

Bulgarian Academy of Sciences, Institute of General and Inorganic
Chemistry,? Institute of Physical Chemistry "Rostislaw Kaischew",
Acad. Georgi Bonchev Str., Bl. 11, 1113, Sofia, Bulgaria.
E-mail: hrisi@svr.igic.bas.bg

Asarel porphyry copper deposit is the main source for copper production in Bulgaria. The
mined ores contain also a number of valuable minor components such as Au, Ag, Mo, Re,
etc. During the enrichment processes they are concentrate in two final products - flotation and
cementation copper concentrate. Determination of the Re content in these products is of
importance due to the rising demand of raw material for Re production. Since Re is most likely
in the form of ReSy, a standard alkaline fusion of the concentrates with Na20O2 and NaxCOs in
nickel crucibles at T= 520°C in a muffle furnace for 1 h followed by extraction of Re with water
was applied. Determination of Re in aqueous extracts were performed according to the high
selective catalytic spectrophotometric method with N’N-Dimethyldithiooxamide (DMDTO).
The results show that flotation copper concentrate contains 1 g Re/t, while in the cementation
concentrate the Re content reaches up to 135 g Re/t- the value with industrial importance.

In this study, the authors offer a rapid and energy-saving pretreatment procedure for
determination of Re in cementation concentrate. The procedure involves two steps:1) thermal
treatment of this product at T= 180°C for 1 h; 2) 100% extraction of Re by water. It is known
that cementation concentrate is obtained as a result of bacterial bioleaching of low grade
sulfide ores (CuFeS,) in sulfuric acid medium (pH=1.5-2.5) followed by cementation with iron
turnings. At this process the sulfur is oxidized to soluble sulfate and Cu?* pass into solution. It
is possible that ReS; is also oxidized to water soluble perrhenate ions (ReOys). The
experiments for direct leaching of Re from cementation copper concentrate by water were
carried out. The results showed that after soaking of concentrate in cold and hot water, 22 %
and 44% respectively of Re was leached. The same experiment with hot water resulted in
44% extraction of Re. Pre- heat treatment of the concentrate at T=180°C for 1 h leads to full
oxidation of the rest ReS,. In this case, all the Re pass into the aqueous solution.
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BPB3KA MEXAY CNEKTPANNIHOTO U CTPYKTYPHO
NOAOBUE: TbPCEHE NO NMUKOBE B U4 CIMNEKTPU

C. LloneBa?, C. Haukosal, M. MeHyen?
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W3cnegBaHeTo Ha Bpb3kaTa Mexzy CNeKTpanHoTO M CTPYKTYPHOTO Noaobue e BaXHO He camMo
OT TEOPETUYEH acnekT, HO MMa MPaKTUYECKO 3HAYeHWe Npu T.H. TbpceHe no nogobue B
cnekTpanHu oubnuotekn. [locera uacnegsaHus ca nybnukysaHW 3a mac-crnektpu, WY
cnektpu ot K. Bapmyua [1] n PamaH cnektpu oT Hawara rpyna [2]. lNpu cnektpanHoTo
TbpceHe Ha MY cnekTpu ca M3nonsBaHu YeTMpU MepKu 3a CrekTpanHo nogobue, Kouto
paboTaT ¢ usna cnektpanHa kpuea [1]. B HacTosLWETO u3cnegBaHe ca NPUNOXEHW ABe
CreKTpanHu Mepku, udncnssann ¢ nukosete Ha MY cnektpu. lNukoBeTe B CnekTbpa ce
OTYMTaT C TAXHOTO MECTOMOMOXEHWS! BbB BBLIHOBO YWACNO M TAXHATa WHTEH3WMBHOCT B
abcopuus. MetogukaTa Ha uscneasaHe Hanogobsisa Tasu Ha Bapmyua n cbasTopu [1], HO
ABETE CreKTpanHu ca koeduumeHT Ha Sgrensen-Dice 1 ckanapHO NpoM3BEAEHNE Ha MUKOBe.

PesyntatTe nokasear, Ye C MoBuLLABaHE Ha TONEpPaHCUTE NO BLIHOBO YKCNO U abcopuus
[0 OnpefeneHa TsxHa CTOMHOCT CTPYKTYPHOTO nogobue Ha HensBecTHaTa CTPYKTypa C MbpBY
XWT UMK C MbPBUTE JeceT XuTa ce nosuwasa. Cnep ToBa CTPYKTYPHOTO nogobue Hamansea.
[MpuynHa 3a TOBa €, Ye YyBCTBUTESTHOCTTA Ha pa3no3HaBaHe Ha CTPYKTYpUTE ce NoBMLLABa,
HO HamansiBa CeNneKTMBHOCTTa Npu GMBNMOTEYHOTO ThpCeHe. 3a ABETE MEPKM Ha CNEKTPAITHO
CpaBHEHWE ONTUMAsTHUTE CTOMHOCTU Ha TonepaHcuTe ca cboTBeTHO AA = 0.2 a.u. n Av =25
cm' u AA = 0.7 a.u. n Av = 25 cm™!, kaTo BTOpaTa Msipka JaBa no-gobpu pesyntati Ha
CTPYKTYPHOTO nogobue Ha mbpBust XuT B XuT-cnncbka - 0.702 cpewly 0.676. Mo-ronamara
CTOVMHOCT Ha TonepaHca Ha AA 3a BTopaTa CnekTpanHa Msipka ce 06siCHsiBa C HeiHaTa no-
BMCOKAaTa CENEKTUBHOCT, 3aLLOTO NPU CKanapHOTO NPOM3BEAEHNE CE OTYNTA OTHOCUTENHATa
WHTEH3MBHOCT Ha NWUKOBETE B CNEKTPUTE.

[1] K. Varmuza, M. Karlovits, W. Demuth. Anal. Chim. Acta, 2003, 490, 313.
[2] P. N. Penchev, S. H. Tsoneva, S. R. Nachkova. Bulg. Chem. Commun. 2017, 49, 61.
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OMNPEOENAHE HA XUBAK YPE3 MSIS-MP-AES:
onTMMM3ALUA HA METOOA HA CTYOAEHUTE NAPWU YPE3
EKCNEPUMEHTANEH OU3ANH

B. Mapkosal?, K. Cumntuymen?

iy ,Maucuti XuneHdapcku®, Kamedpa aHanumuyHa Xumusi u
KomrombpHa xumusi, 4000, Nnosdus, bbnzapus,
E-mail: vzapryanova@uni-plovdiv.net

2EHepeutiHa azeHyus Nnosdus, Jlabopamopus 3a uznumeaHe Ha mebpou
6uozopusa u komriocm, 4000, Nnosdus, bvreapus

MeTogbT Ha CTyAeHMTE napu Ce W3non3ea PYTWHHO B KOMOMHAUMS C  aTOMHO-

CNEKTPOMETPUYHUTE TEXHWKW 3a OMpeaensHe Ha cregy OT XuBak. To3W nogxog 3a

pasgensHe W KOHLEHTpMpaHe MNOo3BONsBa CbLIECTBEHO MOHWMKABaHE Ha rpaHuuata Ha

NHCTPYMEHTANHOTO OTKPUBaHe CpSMO KOHBEHLMOHAMNHAaTa nynBepu3aums Ha Te4Hn npobu.

B HacTosiwaTa paboTta be npoy4eHo onpeaensHeTO Ha XMBaK N0 METOAA Ha CTyAeHUTe napu
B KOMOMHALWA C aTOMHO-eMUCUOHHATa CEKTPOMETPUS C MUKPOBBIIHOBa Nnasma (MP-AES).
[MpoLechT Ha pedyKumus Ha xuBak 6e NpoBefeH B MOTOYEH PEXMM Ype3 WU3MOSI3BAHETO Ha
TbProBCKW JOCTBMHA peakunoHHa kamepa - Multimode Sample Introduction System (MSIS®)
[1]. MpunoxeH Be LEHTPaANHO-KOMMO3WULMOHEH NMaH 3a MOAESIMPaHe Ha ekCrnepuMeEHTa, nNpu
KONTO 6sxa ONTUMM3MPAHU i) KOHUEHTpauusTa Ha pegyuupawms areHT  (SnCly),
ii) kucennHHocTTa Ha cpegata (HCI), npu koATO Ce nmpoBexaa peakumsta u iii) obemHaTa
CKOPOCT Ha NnoToka Ha npoba, BHacsH B MSIS kamepata. YcTtaHoBeHO be, Ye KoHLeHTpaumsaTa
Ha pegyuMpaLLms areHT 1 KUCENWHHOCTTA Ha cpeaaTta UMaT CbLUECTBEHO BAMSIHWE, KAaTo He
6e HabnogaBaHo B3aMMOAENCTBIE MeXOY OTAENHUTE haKTopM.

[1] Agilent Technologies, Flexible sample introduction with the Multimode Sample Introduction
System, Technical overview 5991-6453EN, 2016

BnarogapHoctn: ®upma T.E.AM. OO[] 3a npepoctaBeHMsi AEMOHCTPaLMOHEH
cnektpomeTbp Ha Agilent 4200 MP-AES B Xumuveckn ®akyntet Ha [lnoBauBcku
Yuuepcutet ,,llancuin Xunengapcku“; ®HU Mpoekt AH19/9 2017-2020 (INISA)
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MS ANALYSIS OF SYNTHETIC DERIVATIVES OF NATURAL
COMPOUNDS USING HIGH RESOLUTION MASS
SPECTROMETRY (HRMS)

S. Manolov?, D. Bojilov?, I. Ivanov? 2

tUniversity of Plovdiv, Department of Organic chemistry, 4000, Plovdiv,
Bulgaria. E-mail: ivanov@uni-plovdiv.bg

2University of Plovdiv, branch-Smolyan, 32 "Dicho Petrov”Str., Smolyan,
4700, Bulgaria

The Amaryllidaceae alkaloids represent a large (over 300 alkaloids have been isolated) and
still expanding group of biogenetically related isoquinoline alkaloids that are found exclusively
in plants belonging to this family. Cherylline is a naturally occurring optically active, 4-aryl-
1,2,3,4- tetrahydroisoquinoline alkaloid, isolated from Crinum Powelli, Amaryllidaceae plant.
We have successfully obtained Cherylline derivatives applying simple reduction of 1,4-
disubstituted 3,4-dihydroisoquinoline derivatives using sodium borohydride. We have found
that the reduction of 1,4-disubstituted 3,4-dihydroisoquinoline leads to formation of two
compounds. Using HRMS analysis was found that both compounds have equal mass and
element composition so they are diasterecisomers. The diastereoisomers were successfully
separated by preparative column chromatography and 2:1 (cis:trans) ratio is determined.

Scheme 1. HRMS fragmentation of synthetic Cherylline derivatives

In this study we report MS spectral pattern of diastereoisomers, obtained under ESI conditions
using QExactive Quadrupole-Orbitrap Mass Spectrometer.
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CbCTAB HA ETEPUYHOTO MACJIO OT BE3ACMBbPTHUYE
(HELICHRYSUM ITALICUM)

[. Boxunos?!, C. aHbo?!, C. Manonos?!, W. AnHyeBa®, Iin. MeaHoB® ?

L Mnoeduscku YHusepcumem ,[Maucuti XuneHdapcku”, Kamedpa
OpeaHu4Ha xumus,yn. Llap AceH, 24, 4000 l1nosdus, bbrieapus,
E-mail: dagnon@uni-plovdiv.bg

2 [Mnosduscku YHusepcumem ,[Maucuti XuneHdapcku”, ®unuan-CMOssH,
yn. Ju4o Nempoe®, CmonsaH 4700, bvneapus

SAepobuolHcmumym, CernickocmonaHcka akademusi, 6yn. [lpazaH
LlaHkoe® 1164 Cocpus, brnzapus

Helichrysum italicum e MmeguLMHCKO pacTeHue 1 ce cpeLla B paoHa Ha Cpeamn3eMHO Mope —
0. Kopcuka n Kopgoba (HOxHa Wcnauust). B bunrapust e HapuyaHo 6e3cmbpTHude. Mpes
nocnegHute rogueu H. italicum ce w3nonssa BCe MoBeye 3a MEOMUMHCKM Le 1 B
koameTukata. [lopagn Tasu nNpuuMHa Beye ce KynTueupa B Bbnrapus u ce u3nonssa 3a
nony4yaBaHe Ha eTepuyHo Macno. ETepnyHOTO mMacno, nonyyeHo ot H. jtalicum, cvbupaHo
OT paioHa Ha c. Typusi, KOxHa bbnrapusi, Gewwe nonyy4eHo 4ype3 xmapogectunaums u
aHanuaupaHo ¢ GC-FID n GC-MS. 3a uenTa Ha u3cneaBaHeToO paCcTUTENHUAT mMaTepuan e
cbbupaH no Bpeme Ha OyToHWM3auMs M NMbheH UbgTex. HagsemHata 4yact (nucrata u
LiBeToBeTE) OT BE3CMBPTHUYE BsIXa M3MNON3BaHN 3a aHanK3 Ha XMMUYHWS CbCTaB, NPY KOETO
[O6MBBT HA ETEPUYHOTO MAcno npu BYTOHW3aLMS 1 MbeH LbdTex e cboTBeTHO 0,5 % 1 0,4
%. B cbctaBa My Bsixa ugeHtumumpanm 40 cbeamnHeHusi, kouto npeacrasnssar 89,25 —
95,63 % ot obwma cbcTaB. ETepuyHOTO Macno e 6orato Ha CECKUTEpNeHW, KOeTo
npeacraensea 37,15 - 50,26 % o1 06LwmMs CbCTaB Ha MacnoTo. Han-HUCKO € CbaAbpXaHUETO
Ha Kucnopog-cbabpxawmte ceckutepnenmn (3,06 — 11,01 %). OCHOBHUTE KOMMOHEHTU Ha
€TEPUYHOTO MacCso U3onMpaHo oT H. italicum ca a-kypKyMeH, y-kypkymeH (12,46 — 25,76 %),
Hepunauetart (12,02 - 20,6 %), a-nuHeH (5,59 — 19,52 %), a-konaeH (5,42 — 6,23 %), D-
numoHeH (4,45 %), a-6epramoreH, B-kapuocmner (3,07 —4,86 %), B-eyaecmeH (3,07 — 5,57
%), 6-amopdbeH (3,47 %), Heponuaon (4,54 — 4,86 %).
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CPABHEHUE/OLEHKA HA PA3MNPEOENEHUETO
Nno PASMEPU HA CPEBBPHU HAHOYACTULN YPE3 IBA
KAIIMBPALUMOHHU NOAOXOOA

. KanHapoea, [1. leopruesa, B. CtaeBa, . TeHeBa, B. CtedaHoBa

lnoeduecku yHusepcumem ,[1. XuneHOapcku®, Kamedpa aHanumu4Ha
XUumMusi u KomrromsbpHa xumus, [noedus, yn. Llap AceH 24
E-mail: stefanova@uni-plovdiv.net
B HacToALWWOTO 13cneaBaHe e HanpaBeHO CpaBHEHWE Ha ABE KannbpaLuWOHHN CTpaTerum npu
oxapaktepusupaHe pasmepute Ha AgNPs uypes SP-ICP-MS wmeToga: no pedepeHTHM
MaTepuani CbC cepTUMLMpaH pasmep Ha YacTULMTE M MO MOHHM CTaHZAPTK, C OTYMTAHE Ha
TpaHcnopTHaTa ehekTMBHOCT. Kanubpaumsta no WOHHK CTaHAapTV AaBa Bb3MOXHOCT Aa Cce
OLEHM NPUHOCHT Ha HEOMNPEAENEHOCTTa Ha PErNCTPUPAHNTE CUTHANK BbPXY OnpeaesnsHe Ha
pa3MepuTe Ha HaHoYacTULMTE. YCTaHOBEHO €, Ye KyBuyHaTa 3aBUCMMOCT Ha AuameTbpa oT
MacaTa Ha Yactuuata ce oTpassiBa B HECMMETPUYHOCT Ha WHTepBanHaTta OLeHKa, KOSTO
HapacTBa B NOCOKa Ha no-Mankute pasmepu. C HamansBaHe Ha AnameTbpa Ha YacTuuara ce
pasLmMpsiBa M HeonpeaeneHoCTTa, a HeCMMETPUYHOCTTA Ha MHTEpBanHaTa OLEHKa e No-ACHO
nspaseHa. PasgenutenHata cnocobHocT Ha SP-ICP-MS meToda npu aHanu3 Ha CycrneH3um
oT AgNPs cunHo 3aBuCK OT pasMepuTe Ha YacTuuuTte, Kato 3a AaunameTpu <20 nm T4
APacTUYHO Hamansiea.
MogxodbT 3a kKanubpauus N0 WMOHHM CTaHZapTW NpW  OXapakTepusupaHe Ha
pasnpedeneHneTo no pasmepn Ha Ag HaHoKonouan e BepuduLMpaH Ypes aHanms Ha Tpu
pedepeHTHN MaTepuana ¢ pasmepu cboTBeTHO: 4014, 60+8 n 1008 nm. HanpaseHute
CTaTUCTUYECKM OLIEHKM 3a pasnpefenieHneTo no pasmepu 4pes kanubpauus no WOHHM
CTaHZapTM Ca CPaBHEHW C EKCNIEPUMEHTANHO NOSTyYEeHUTE NPK KOHBEHLMOHAMNHA Kannbpaums
Nno pePepeHTeH maTepuar.
Hapen ¢ n3BecTHUTE NpeaMMCTBA, KOUTO Npeanara kKanubpupaHeTo No MOHHW CTaHAAPTY NPy
SP-ICP-MS meToaa KaTto: Bb3MOXHOCT 3a aHanu3 Ha pasnuuun HY 6e3 HeobxoanumocT oT
naeHTnyeH PM 1 roBkaB m3bop Ha paboTeH auanasoH OT kanubpauuoHHW CTaHZapTw, B
CbOTBETCTBME C MPUCLCTBALLMTE B KOHKpETHa npoba HaHoYacTMUW, NPOBELEHOTO
n3cnegBaHe nokasea, Ye TO3W NOAXO[ NMO3BOMNSBA NO-HAAEXAHA OLEHKa Ha aHanUTUYHUTE
XapaKTEPUCTUKI Ha MeToAa.
BnaropgapHocTu: MpoekT 3a hmHaHcMpaHe Ha HayyHU uscneasBaxua DN19/9 2017-2020
(INISA)
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onTMMnM3ALUA HA UHCTPYMEHTAJTHUTE YCI10OBUA
N N3BOP HA KAJIMBPALIMOHHA CTPATEIUA
NMPU ONPEOENAHE HA XPOM YPE3 MP-AES CIEN
EKCTPAKUUA NMPU TEMIMNEPATYPA HA KOAT'YNAUUA

Mapus KavyapoBa, EBenuHa BbpbaHosa, Knpun Cummtumes

lnoeduscku yHusepcumem ,[1. XuneHOapcku®, Kamedpa aHanumu4Ha
XUMUSi U KoMmrrombpHa xumus, [noedus, yn. Llap AceH 24
E-mail: k.simitchiev@uni-plovdiv.net

Llenta Ha HacTosLOTO M3cneasaHe 6e aa ce ONTUMU3MPAT YCNOBUATA 3@ UHCTPYMEHTATHO
onpegensiHe Ha Cr 4pes aTOMHO-EMUCUOHHA CMEKTPOMETPUS C MUKPOBBIIHOBA nnasma (MP-
AES) cnepn npoBexgaHe Ha ekCTpakuusi Mpu TemnepaTtypa Ha koarynauus kato Metog 3a
pasfensHe W KOHUEHTpMpaHe Ha Lenesust enemeHT. [lpunoxeH Ge ekcnepuMeHTaneH
An3aiH (LeHTPanHO-KOMMNO3NLMOHEH NMaH) 3a onpeaensHe Ha ONTUMAnHUTE CTOMHOCTY Ha
obeMHata CKopoCT Ha NoToka Ha npobaTa 1 Ha NyneepuanpaLLms ras.

Cnep npoueaypaTa Ha ekCTpaKLms XpOMbT Ce U30nMpa B KpaeH pa3TBop, Cbabpxall 4% wiw
Triton X-114 1 3 mol/L HNOs. lNpn nHCTpyMeHTanHaTa peructpauus Ha aHanuta B TO3W
pa3Tteop be HabnoaasaHo 30% NOBMLLEHUE HA CUTHAM CPSIMO CTaHAAPTKW, NPUroTBeHN B 1%
viv HNOs. MNpoyyeHa 6e Bb3MOXHOCTTa 3a KOPEKLst Ha HECMIEKTPAITHOTO MAaTPUYHO BAMSIHWE
ype3 METOAA Ha BbTPELLHUs CTaHaapT. B ka4yecTBOTO Ha kaHAMAATY 3@ BbTPELLHM CTaHaapTy
bsixa TectBanm Ni, V, Mo, Rh, Ga, 3a kouto Be AQokasaHo, Ye He nopaxaaT CneKTpanHu
NPeYeHns BbPXY aHanUTUYHUTE NIUHWKM Ha XpoM. HamepeH 6e BbTpeLLeH cTaHdapT, KOMTO
YCMELHO KOpWUIMpa HECMEKTParHOTO MpevyeHe U MHCTPYMEHTamnHus  apeind Ha
YyBCTBUTENHOCTTA.

BnarogapHoctn: ®upma T.E.AM. OO[] 3a npepgoctaBeHMsi AEMOHCTPaLMOHEH
cnektpomeTbp Ha Agilent 4200 MP-AES B Xumuveckn ®akyntet Ha [noBauBcku
Yuusepcuret ,,llancun XuneHgapcku“.
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DATA PROCESSING FOR CHEMICAL SUBSTANCES
AND NANOMATERIALS

Gergana Tancheva', Nikolay Kochev' 2, Nina Jeliazkova?,
Vesselina Paskaleva'

1 Department of Analytical Chemistry and Computer Chemistry,

University of Plovdiv, 24 Tzar Assen Str., 4000 Plovdiv, Bulgaria

2 Ideaconsult Ltd, 4 A. Kanchev str., Sofia 1000, Bulgaria,

Engineered nanomaterials production requires thorough study of their properties
especially those related to human health and environmental exposure. Chemical
substance analysis includes generation of large data sets derived from different
sources and consequent statistical processing, QSAR modelling, data curation and
merging into large databases. The principle data model utilized in popular chemical
databases supports chemical structures and properties as well as facilities linking the
latter. However, this approach is too restrictive for many challenging cases such as
nanomaterials and industrial chemicals, which may have complex compositions. We
present a substance data model, implemented in Ambit chemoinformatics platform
applied for processing large data collections from EU Nanosafety Cluster (NSC). The
data is integrated with the help of eNanoMapper public database hosting nanomaterials
characterization data, biological and toxicological information. The database provides
various functionalities for searching and exploring information and export in several
standard formats. The data model supports experimental data for all endpoints of
regulatory interest and is successfully used to handle chemical substances and safety
data from ECHA dossiers. The eNanoMapper data model has also been successfully
used in European Observatory for Nanomaterials. On top of the substance data model
we process the data from NSC ongoing projects predominantly stored as custom
spreadsheet templates, currently encompassing over 1500 Excel files.

We have developed a dedicated software applicaton NMDataParser
(https://qithub.com/enanomapper/nmdataparser) applied to nanomaterial data and
metadata from NSC. NMDataParser is a fully configurable software tool that maps the
spreadsheet data onto the substance data model via JSON configuration files. The
substance data model is used by various EU projects, helping to identify and, where
possible, resolve a range of data quality and completeness issues.

Acknowledgment: Plovdiv University Scientific Fund (project MU19-HF-003)
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The methods for quantitative structure-property relationship (QSPR) are recommended for
regulatory usage together with the experimental protocols for particular endpoints. The melting
point (MP) of a molecule is one of the physicochemical properties required from REACH
(Registration, Evaluation, Authorisation and Restriction of Chemical Regulation). MP value
(experimental or computed) plays important role in determining other properties such as vapor
pressure, liquid viscosity, boiling point and etc. Computer prediction of the melting point is a
great challenge. In this work, we present a group contribution model for predicting MP of
organic compounds developed with the help of in-house developed open-source software
Ambit-GCM [1]. The modeling workflow includes: data manipulation and representation,
descriptor and fingerprint calculation, model building, model validation, result output and
storage. Typically, such a workflow is accomplished by a number of different software tools
and sometimes it hinders the reproducibility of published model results due to version
differences, commercial software usage etc. One of the emerging software solutions for such
issues are so called “Electronic Notebooks”. The notebook is a combination of text, data and
code chunks, assembling tools from different software packages making easy to trace the
steps of a particular modeling workflow. We present the first prototype of MP-Notebook for
building and validation of QSPR models for melting points of organic compounds.

Acknowledgement: Plovdiv University Scientific Fund (project MU19-HF-003).
References:

[1] N. Kochev, V. Paskaleva, O. Pukalov, N. Jeliazkova. "Ambit-GCM: An Open-source
Software Tool for Group Contribution Modelling." Molecular informatics (2019).
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HopmaumsdTa 3a MyTareHHUTe CBOMCTBA Ha BELLECTBAaTa € BaXHa XapaKTepucTuka
BKMIOYEHA B TEKCMKOMOMMYHaTa MHMopMauns Heobxoguma npu  peructpupaHe Ha
cbeamHeHns msnckyema no pernamenta REACH. Cblo Taka MexayHapogHuAT ChbBET 3a
XapMOHW3NPaHe Ha TEXHUYECKUTE WM3NCKBAHUSA 3@ NEKapCTBEHU NPOAYKTU 3a XyMaHHa
ynotpeba (ICH) usucka MHoOpMaLMs 3a KaHLEPOreHHUTEe W MyTareHHU CBOWCTBa Mpw
,OueHka Ha onacHocTTa“ (Hazard Assessment) Ha npumecute BbB (hapMaLeBTUYHUTE
npogykTu. Mpu nunca Ha HanuyHK ekcnepuMenTanuu gaduu, ICH npenopbysa ga 6baar
nsnonssaHn (Q)SAR meToam 3a npenckassaHe Ha MMKpobHaTa MyTareHHocT [1]. Tosa
obycnaBs HyxgaTta OT KayeCTBEHW MOLENU C BUCOKA NMpefckassaTenHa CnocobHOCT Ha
MUKpobHa MyTareHHocT. (Q)SAR MeToauTe HamupaT NPUNoXeHUe 1 3a NPUOPUTU3MPaHE Ha
XUMWYHUTE  CYOBCTaHUMM NpU  W3BbLPLIBAHE HA TOKCWUKOMOMMYHWUTE aHanmuau, Koeto
MWUHUMKU3MPA ynoTpebaTa Ha TECTOBM XUBOTHM [2].

B HacTosiwaTta paboTta npeacTaBsme M3BbPLUEHIS NPOyYBaTENEH aHanM3 Ha KOMMIOTbPHUTE
noaxoau 3a KnacuduuupaHe Ha XUMUYHUTE CbEOUHEHWS CMPAMO MUKpPOOHaTa UM
MYTareHHOCT. M3BbpLUEHUST aHanu3 BKMYBA MOAFOTOBKA UM OMMCaHWe Ha paboTHuTe
W3BafKW, NOCTPOsIBaHE, BanuaupaHe W TecTBaHe Ha MHOXECTBO MOAEnW, aHanu3 Ha
pe3ynTaTtuTe 1 n3bop Ha MOAENM 3a NocneABaLla ONTUMU3aLINS.

Nutepatypa:

[1] ICH Harmonised tripartite guideline. M7: Assessment and control of DNA reactive
(mutagenic) impurities in pharmaceuticals to limit potential carcinogenic risk. Step 4 version
dated 23 June 2014.

[2] Honma et al. Improvement of Quantitative Structure—Activity Relationship (QSAR) Tools
for Predicting Ames Mutagenicity: Outcomes of the Ames/QSAR International Challenge
Project. Mutagenesis 2019, 34 (1), 3-16.
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NMPEYEHUA NMPU ICP-OES AHANTN3 HA MUKPOEJNEMEHTU
B MATPULUN OT METAJNTYPTUYHO NMPOU3BOOCTBO
HA OJ10BO U LUUHK
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OcurypsiBaHETO Ha NEPMAHEHTHUS MOHUTOPUHT W KOHTPOM Ha TEXHONOrMYHUTE NpoLecu B
LBeTHaTa MeTanypris nocTaBs CEPUO3HM aHanMTUYHU NpeaM3BUKaTeNCTBa, 3aloTo
nacnegBaHute obekT ca ¢ GoraT M pasHooOpaseH MuHepaneH cbecTaB. MeTogbT Ha
BbTPELLHA CTaHOapTM3auMst MMa NOTEHUMan Aa Kopuripa MaTpUyHWUTE BRMSIHUSA, HO NpU
Npobu CbC CNOXeH MaTpUyeH CbCTaB, M3BOPBLT Ha afekBaTeH IS, OTroBapsLy Ha BCUYKK

W3WUCKBAHMS € MHOIO TPYAEH U U3KCKBa 3a4bN00YEHN NPOYYBAHUS.

Llenta Ha HacTOAWOTO M3cnefBaHe e Aa Ce NpoBede CUCTEMATWYHO M3CredBaHe Ha
MOTEHLMaNHN KaHan4aT 3a BbTPELHK CTaHgapTu npu onpegensHe Ha As, Sb u In ¢ ICP-
OES B LHKOBM 1 ONOBHM KEKOBE 1 BESIL, OKUCK OT METaNypruyHOTO NPON3BOACTBO. 3a LienTa
cnep mbreH NONYKONMMYECTBEH aHan3 Ha MaTepuanuTe ca n3bpaHu ocem enementa - Ga, Ir,
Pd, Pt, Y, Re, Rh, Sc n aBageceT n YeTvpu CneKkTpanHW fNMHWW, KOUTO Ca CbImacyBaHu ¢
aHaMUTUYHUTE NIWHUMM MO OTHOLUEHWe Ha: u3nbyBala ¢opma, GnM3oCT B CnekTbpa W
NoTeHUmMan Ha Bb3byxaaHe.

MpoyyeHu ca: cnekTpanHu NpeyeHust OT MaTpuLiaTa BbpXy NUHUKTE Ha |IS; NpeyeHns Bbpxy
aHanuTuTe, NOPoaeHHu OT IS 1 MeX[y-eneMeHTHU NpeyeHus oT camuTe |S.

Halt-ceprosHu cnekTpanHu npeveHns Npean3BrKeaT Makpo enemeHTuTe B npobute- Fe, Mn,
Cu, Al. OT HanpaBeHWUTE EKCNEPUMEHTM Ce YCTaHOBK, Ye 13 0T M3BpaHUTE NUHUMTE Ca HCKO
YyBCTBUTESTHU UNW 3anpeyeHn oT matpuyara. [Npu ToBa Tpu OT TecTBaHUTE enemeHTu (Re,
Sc 1 Ga) ce okasaxa Henogxoaawm kato IS, KakTo 1 3 cnekTpanHu nuHuM Ha Ir.

OT 24 cnekTpanHu NWHMM 33 OCEM €feMeHTa MNOAXOASWM KaHauaaT 3a BbTPeLlHa
CTaHaapTu3auus octaBart 5 NMHUKM Ha YeTupu enementa- Rh, Pd, Pt, Ir.

BnaropapHocTtu: MpoekT 3a huHaHCMpaHe Ha HayyHu uscneaBaHua DN19/9 2017-2020 (INISA)
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E. Varbanova, D. Georgieva, V. Stefanova
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chemistry, Plovdiv, Bulgaria

E-mail: evarbanova@uni-plovdiv.net

This study represents the further development of an established procedure for solid
phase extraction of Ag* with magnetic nanoparticles (MnFe20s@SiO>) in order to separate
ions from silver nanoparticles (AgNPs). The efficiency of separation is evaluated by single
particle-ICP-MS analysis.

In a typical procedure, Ag* are quantitatively retained on the surface of magnetic
particles under optimal conditions and then re-extracted in 1 mol/L nitric acid thus allowing
very selective separation of silver from typical metals prior to instrumental analysis. In the
current work, we studied the behavior of silver nanoparticles in the same extraction system. It
was found that both Ag* and AgNPs are gathered by the sorbent. In such case, Ag* and
AgNPs could not be analyzed separately after dissolution.

A slight modification of the procedure by the addition of non-ionic surfactant to the
water phase leads to minimal extraction of AgNPs. Probably this effect is due to modification
and encapsulation of the NPs surface and thus preventing them from retention of Ag. In
addition it was established that the surfactant does not affect the extraction of silver ions.

The modified procedure allows separation and simultaneous determination of two
silver species — Ag* and Ag® (AgNPs). The ions are retained on magnetic nanoparticles,
separated for few minutes by external magnet and then re-extracted in acidic medium, while
the AgNPs remain in the water phase and are directly measured by SP-ICP-MS.

The reduction of background signal due to the ionic silver after extraction allows the
quantification of smaller AgNPs. After matrix separation, the eluted Ag* could be concentrated
which allows decreasing the method detection limit.

Acknowledgements: The authors are grateful for the financial support from NSF
Project DN19/9 2017-2020 (INISA).
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B HacTosiwarta pabota 6e npoyyeHa Bb3MOXHOCTTA 3a €AQHOBPEMEHEH aHanu3 u4pes
MaccnekTpoMeTpusTa ¢ MHAYKTUBHO cBbp3aHa nnasma (ICP-MS) Ha Habop ot cneposm (N,
Cu, Zn, Mn, As, Pb, Hg) n eceHumanuu (Na, K, Mg) enemeHtn B npobu Bogopacnu.
Monyyenute pesyntatn oT ICP-MS 3a n3cnegsaHuTe ankanHu u ankano3emMHu efieMeHTH
0sixa CpaBHEHW C KOHLEHTpauuuTe, OnpedeneHn Ype3 anTepHaTUBEH aHanu3 ¢ aTOMHO-
EMUCHOHHA CNEKTPOMETPMS C MUKpOBBIHOBA nnasma (MP-AES). CbnocTaBkaTa Ha AaHHUTe
3a cbabpxaHueTo Ha Na, K u Mg, nonyyeHn ypes OBETEe UHCTPYMEHTAIHW TeXHWKK be
M3BbPLUEHA YpEe3 K3MOMN3BaHETO Ha Pa3nNWYHW CTATUCTUYECKWU MNOAXOAM: i) PErpecuoHeH
aHanus, i) metog Ha Bland-Altman [1] u iii) MogndMUMpaH OT HaC BapuaHT Ha MeToda Ha
Bland-Altman. YctaHoBeHo 6e, Ye M3BOAWUTE OT PErpecUOHHUs aHanu3 moraT ga 6vaat
CbLUECTBEHO MOBMMSHM OT pasMaxa Ha KOHUEHTpauuuTe Ha LeneBuTe erieMeHTV B
nscnegsanute npobu. MetogbT, npegnoxeH ot Bland n Altman [1] e nogxogsuwa
anTepHaTVBa, B CryyanTe KoraTo pasnukuTe Mexay pe3yntaTute OT ABETE MHCTPYMEHTAITHM
TEXHUKM HE 3aBUCAT OT KOHUEHTpauusta Ha aHanuta. [lpegnoxeHnaT moauduumpaH
BapuaHT Ha Metoda Ha Bland-Altman moxe ga 6bae u3non3saH npu HanMYMETO Ha
NponopuMoHanHa 3aBUCUMOCT Ha pasniuKUTE MEXAY CbNOCTaBAHWUTE pesynTatn W
CbObPKAHMETO Ha aHanuTa B U3cneaBaHuTe npobwure.

[1] J. Bland, D. Altman, Int. J. Nurs. Stud., 47 (2010) 931-936
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As AND Sb DETERMINATION IN HUMAN URINE

BY HG-MSIS-MP-AES MODIFIED BY MAGNETIC
NANOPARTICLES

M. Kiryakova, D. Stoitsov, E. Varbanova, K. Simitchiev, V.Kmetov,

Department of Analytical Chemistry and Computer Chemistry,
University of Plovdiv “Paisii Hilendarski”,
24 str.“Tzar Assen”, Plovdiv 4000, Bulgaria

E-mail: kiryakova@uni-plovdiv.net

The urine is a great source of trace element biomarkers, but it is a complex matrix - with high
salt and carbon content. One of the main advantages of hydride generation (HG) for trace
elements analysis is that the analyte could be separated from the matrix as a volatile hydride
and loaded in the plasma source as a gas.

In the present study the potential of HG with nitrogen microwave plasma atomic emission
spectrometry (MP-AES) and Multi Mode Sample Introduction System (MSIS)®, for
determination of trace level of As and Sb in human urine was evaluate. To improve the
analytical procedure we propose an innovative approach based on the modification of the HG
by means of adding silica coated (MnFe204) magnetic nanoparticles (MNPs) into NaBH4.The
possibilities of a simple dilute-and-shoot sample preparation method for human urines and
various dilution factors have been studied. The combination of nanoparticles and alcohol has
a synergistic effect and improves the signal to noise ratio. Urine samples tent to foam in HG
reactor, but the presence of MNPs visually suppresses the foaming and contributes to
smoother and uniform reaction in MSIS. This results in stabilizing plasma conditions and
improves precision of the both - background and spectral lines signals. The proposed
innovative approach expands the capabilities of MSIS-MP-AES for analysis of As and Sb in
urine samples with LODs up to 0.85 ppb and 0.25 ppb respectively. Recoveries (R %),
obtained for spiked urine sample solutions were in the range 95%-102% for both elements.

Acknowledgements: The authors would like to thank T.E.A.M. Ltd. and Agilent
technologies for kindly providing Agilent 4200 MP-AES instrumentation to the
Department of Analytical chemistry and Computer chemistry in
University of Plovdiv “P. Hilendarski” and NSF Project DN19/9 2017-2020 (INISA)
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COMPARISON OF TWO PROCEDURES FOR MICROWAVE-
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Mn, Ni, Zn, Pb, Fe AND Sr IN GINKGO BILOBA SEEDS
G. Kiroval?, D. Davcheva?3, T. Tomoval?, D. Tsvetkova?l, V. Kmetovl4

Technological Center for Emergency Medicine, Plovdiv
’Medical University — Plovdiv, Department of Chemical Sciences
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Before being analysed by ICP-MS solid samples should be dissolved to representative
solutions by an appropriate procedure, which is an important part of the reliability of the overall
analytical process. The green chemistry tendencies aim less harmful procedures with minimal
reagent consumption. Hence the microwave digestion (MW) in closed vessels using minimum
acid solutions under high pressure and temperatures is an effective option. In the following
study, two procedures for microwave-assisted acid-digestion of Ginkgo biloba seeds with
Anton Paar, Multiwave GO were compared. For the mineralization of 0.100 g of sample 2 mL
of HNOs and 1 mL of H20- as an auxiliary oxidant were used, as in the second experiment
only HNO3 was added. After mineralization the samples were analysed by measuring the ion
signals of °Mn, 60N, 8Zn, 208Pb, 56Fe and &Sr by ICP-MS (Thermo Fisher Scientific, iCAPQ)
in KED mode, using '%Rh as internal standard. Reference material NCS DC 73348 was
analysed for evaluating the accuracy of the digestion process. The results showed the
microwave-assisted acid digestion can be carried out under mild conditions, using only HNO3
as oxidizing agent. No significant differences in IS stability were noted, with recoveries from
94.2 % to 97.2 % for both batches of samples. Significant contamination with Sn in samples
prepared with H,O2 was found, as well as lower recoveries for Mn, Zn, Pb, Fe and Sr in the
CRM, compared with samples treated only with HNO3. There is also a higher risk of explosion
in closed vessels with H.O2, hence MW assisted acid digestion with HNO3 only should be
preferred for such kind of plant samples.
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We present a proof of concept about an open environmental monitoring network. The network
is aimed to evenly cover mainly the territory of Bulgaria, but also to include measurements
from the neighbor Balkan countries. The network is built over multiple self-designed and self-
made ground-based measuring stations (GBMS). Each station consists of a box, supported
with two valves for better and controlled ventilation. The sensors set is built within the box. For
avoiding infrared heat (mainly from the sun) the box itself will be covered by reflectors based
on TiOz, Caolin, SiO2 and commercial Yellow GRX 86 pigment. Each GBMS include sensors
for measuring ambient temperature, atmospheric pressure, relative humidity, particulate
matter (size of 2.5 and 10 um) and gamma radiation. A measure is performed each fifth minute
and report is send to the server. The data is collected and is publicly available without any
license restrictions on the web site www.meter.ac. The open environmental monitoring
network offers a flexible interface to the users for browsing the data and derive their own
conclusions. The current proof of concept network maintains over 30 ground-based measuring
stations located in different parts of Bulgaria for more than half year.

Acknowledgements: Plovdiv University Scientific Fund (project FP19-HF001).
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