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DETERMINATION OF THE OPTIMAL PARAMETERS AND IONIZATION PRODUCTS
OF RIBOXINUM

M. Rosada, N. Bevz, V. Georgiyants

Mac-cnexmpomempisi Ha cbO2OOHIWHIL OeHb € OOHUM 3 HAUOLIbUL WUPOKO 3ACMOCOBAHUM eKCHPECHUM Memo-
00M QHAaNI3y, AKUL GUKOPUCMOBYEMbCI OISl 6CIAHOBICHHS 0Y006U K THOUBIOYANbHUX CUHMEMUYHUX Md NPUpo-
OHUX OP2aHIYHUX CNONYK, mak i ix cymiwein. QOHUM i3 cnocobié CmanosieH s 6Y008U QOCTIONCYBAHOL CNOYKU
YuM MemoooMm € A8MoMamuiHe NOPIGHAHHI 3APEECMPOBAHO20 CHeKmpa 3 OAHKOM CHeKmpIig, 88e0eHux 6 na-
M'ssmb Komn tomepa.

Mema. Memor 0ocriodicenHs € GU3HAYEHHS ONMUMAIbHUX napamempis ioHizayii ma euguenHs pasmeHmayii
PUOOKCUHY npu ioHI3ayii 3 NOOANbUUM NONOBHEHHAM 0iOIIOMeKU cnekmpis npunaoy.

Memoou. Mac-cnekmpomempiss 3 8UKOPUCIIAHHAM DI3HUX cucmem OJi YIMBOPEHHs K MAMepUHCbKO20, Max i
O00UIpHBO20O [0HA 3 NOOANLUUM BUKOPUCIIAHHAM OMPUMAHUX OAHUX 018 NIOBUWEHHS CeleKMUBHOCMI i NOKpa-
WEeHHSL YYMAUBOCME MEMOOY.

Pe3ynromamu oocnioxcenns. Y pezyibmami nposeoerux 00CiONCeHb BUBUEHA cxeMa pazmenmayii pubokcuny
npu ioHi3ayii Ha mac-cnexmpomempi 3 MpiuHUM Keaopynoiem. Bcmanoeneni onmumansvui napamempu ionizayii
PUOOKCUHY: pedicum IOHI3ayii: nozumuenull, ocywyrouul 2az: 15 n/xe; 2az 3asicu: 8 n/xe; nanpyea ioHizayii:
5000.0 kV; memnepamypa ocywyiouozo eazy: 300.0 °C; nomenyian oexnacmepuszayii: 40.0 V; nomenyian ¢oxy-
cysanns: 200.0 V; exionuu nomenyian va Q0: 10.0 V; enepeis xonizii (02): 20.0 V; nomenyian na uxooi 3 ka-
Mmepu 3imkuens (02): 25.0 V.

Bucnoexu. Ompumani pesyriomamu 00CRi0NHCeHb € OCHOB0I0 051 PO3POOKU MeMOOUKU KITbKICHO2O 8U3HAYEHHS.
PUOOKCUHY y  OION02IYHUX 3PA3KAX MemoooM GUCOKOeheKmusHoi piounnoi xpomamoepagii 3 mac-
CNEeKMpoOMempUYHUM OeIeKmy8aHHAM

Kntouosi cnoea: noxiowni nypuny, pubokcun, 6ionoiuni 3pasku, ioHizayis, gpazmenmayis, mac-cneKmpomempis

1. Introduction

Physicochemical methods of analysis, namely mass
spectrometry, are widely used in the analysis of drugs for
identification and quantification. The method is character-
ized by a high sensitivity, information value, reliability,
and is used in combination with gas and high performance
liquid chromatography in pharmaceutical and medicinal
chemistry, pharmacology, toxicology, environmental pro-
tection, forensic expertise and production control.

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

Riboxinum is one of the markers for diagnosing a
variety of diseases at early stages, such as coronary heart
disease, and early diagnosis of cancer [1, 2]. Quantitative
fluctuations of markers that indicate the possible pres-
ence of a disease are in the concentration ranges at the
level of nanograms/milliliter [3, 4].

Determination of low concentrations requires a
special approach in gquantitation. Sample preparation with
the concentration of the sample, and the use of modern
analytical equipment are the necessary elements; moreo-
ver, it is impossible to perform such a task without them.
The modern analytical equipment that allows determin-
ing these concentrations accurately requires special ap-
proaches during developing the method.

When developing the method for determination of
riboxinum in various matrices, including biological ones,
with application of the chromato-mass-spectrometric
system where the mass spectrometer is used as detector,
first of all, it is necessary to determine the optimal pa-
rameters of ionization.
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3. Analysis of recent research and publications

Determination of riboxinum is carried out using
various types of analytical equipment. The approaches
for the quantitative determination of riboxinum in biolog-
ical samples were described by the method of spectro-
photometry [5, 6, 7], mass spectrometry [8, 9], as well as
the fluorescent method [10].

While developing the method for identification
and quantitative determination of riboxinum the mass
spectrometers of various types — ESI-TOF/MS and
ESI-MS/MS were used. Using the ESI-TOF/MS sys-
tem it is possible to track formation of the parent ion
m/z. When using the ESI-MS/MS system there is for-
mation of not only the parent ion, but the product ion
as well due to the additional fragmentation in Q2. The
ability to track product ions increases the selectivity of
the system and enables to improve the sensitivity of
the method. Therefore, when studying the riboxinum
ionization with the use of the ESI-TOF/MS and ESI-
MS/MS the parent ion m/z, which was 269, was de-
termined. When using the ESI-MS/MS system the
product ion with m/z of 137 was obtained in the pro-
cess of the additional fragmentation of the parent ion
with m/z of 269 in Q2 [11, 12].

4. Identification of aspects of the problem un-
solved previously

This work is devoted to determination of the
optimal parameters of the riboxinum ionization using
an API 3000 mass spectrometer of “ABI SCIEX” firm
since the mass spectrometers of other manufacturers
having specific settings each are used in the papers
mentioned.
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5. Formulation of goals (tasks) of article

The aim of our work is to determine the optimal
parameters of the riboxinum ionization, its fragmentation
and replenishment of the library of the device with the
corresponding spectra of the parent and product ions.

6. Presentation of the main material of the re-
search

The object of our research was the standard sam-
ple of riboxinum batch 5 dated 10.02.2017 (RS SPhU).

The structural formula of riboxinum is presented
in Fig. 1, and its molecular weight is 268.23 g/mol.

0
CI
CHOH N~ N\
o)
OH OH

Fig. 1. The structural formula of riboxinum

The analytical studies were carried out by mass
spectrometry with three quadrupoles on an APl 3000
mass spectrometer (“ABI SCIEX”, Canada) using
AS60/220/C/1 electronic laboratory balances (“RAD-
WAG?”, Poland), the measuring glassware of class A, a 5
ml HAMILTON syringe for injecting the solution into
the mass spectrometer.

The system is a mass spectrometer with the ioni-
zation source of the ESI (electrospray ionization) type
and three linear quadrupoles. Mass spectrometry is
based on determination of the ratio of the mass-to-
charge ions (m/z) formed in ionization of the substance
in the sample [13].

Nitrogen obtained from a Parker Balston 75-72
nitrogen generator with the purity of 99.5 % was used as
a drying gas. Nitrogen with the purity of 99.999 % was
used as a gas supplied to Q2 for the additional fragmenta-

tion of the parent ion, and the dry, purified compressed
air was a curtain gas.

Since the mass spectrometer is a reliable selective
tool in analytical practice, when selecting parameters of
ionization we focused on the intensity of the output sig-
nal and completeness of ionization.

The optimization was performed using the solution
of the standard sample of riboxinum in the concentration of
1 mg/ml. 1t was injected directly into the detector using a kd
Scientific 100 syringe dispenser, the injection rate was 10
pl/min. The optimal parameters for the mass spectrometer
ionization during the riboxinum ionization are given below:

— the ionization mode: positive;

—adrying gas: 15 L/min;

—acurtain gas: 8 L/min;

— the ionization voltage: 5000.0 kV;

— the temperature of a drying gas: 300.0 °C;

— the declustering potential: 40.0 V;

— the focusing potential: 200.0 V;

— the input potential at Q0: 10.0 V.

The spectrum obtained in the riboxinum ioniza-
tion in Q1 under these conditions is presented in Fig. 2.
From the data presented it is seen that under the ioniza-
tion conditions there is a high signal intensity, a clear
peak of the parent ion, which m/z corresponds to m/z of
riboxinum in the positive mode of ionization.

When obtaining product ions the parameters of
ionization are as follows:

— the energy of collision (Q2): 20.0 V;

— the output potential from the collision chamber
(Q2): 25.0 V.

The spectrum of product ions under these condi-
tions is given in Fig. 3.

From the spectrogram can be seen that under these
conditions the completeness of ionization of the parent
ions is very high, the peak of the product ion has a high
intensity.

According to the results of the experimental stud-
ies the scheme of the riboxinum fragmentation in ioniza-
tion on the mass spectrometer with triple quadrupole is as
follows (Fig. 4).
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Fig. 2. The spectrum of the riboxinum ionization
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Fig. 3. The spectrum of product ions
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Fig. 4. The scheme of the riboxinum fragmentation in ionization

m=268.2 g/mol

During ionization of riboxinum, which molecular
weight is 268.23 g/mol, the parent ion with m/z 269.2 is
formed. Fragmentation of parent ions in Q2 leads to
formation of product ions with m/z 137.2. This corre-
sponds to a fragment with the molecular weight of 136.1
(hypoxanthine) [11].

7. Conclusions and prospects for further research
The optimal conditions for the riboxinum ioniza-
tion, in which the maximum parent and product ions

form, have been developed. It allows stating about the
high sensitivity of the method under these conditions of
ionization.

The results obtained are the basis for developing
the method for the quantitative determination of riboxi-
num in biological samples by high-performance liquid
chromatography with mass spectrometry-based detection.

The library of mass spectra of the device for rapid
identification of riboxinum in the samples has been re-
plenished.
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