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Charting Atomic Characteristics: A Pathway to
Element Classification

Ousmane BARRY * Mamadou Yaya BALDE °, Souleymane BALDE °, Lamine KABA ©
& Aboubacar Safie SYLLA*

Abstract- The classification of elements serves as a rich source
of knowledge in chemistry. This article explores the atomic
model based on wave mechanics, represented by a graph
characterizing the atom, to elucidate both periodic and
ordered classifications of elements. Three types of
classifications emerge from this graph: periodic, ordered, and
hybrid classifications, with the latter resembling periodic tables
but incorporating elements of the ordered form. The periodic
table stands out as one of the most profound and unifying
concepts in modern science. New illustration methods, such
as condensed tables with orders and periods, are introduced.
The results underscore the conclusiveness of the findings,
revealing that classifications extend beyond periodicity,
encompassing ordered types of tables as well. This research
sheds light on the diverse approaches to classifying elements
and opens avenues for further exploration in the field of
chemistry.

Keywords: periodic table, chemical element, period,
affine  equation, quantum number, order, wave
mechanics, classification, hybrid classification, electronic
structure.

I. INTRODUCTION

n any chemistry class or laboratory, there is almost
always a periodic table hanging on the wall. This
table, which includes all the known elements,
provides a lot of information on each. As one
progresses in the study of chemistry, the usefulness of
the periodic table becomes more and more obvious[1].
Atoms were first suggested by the Greek
philosophers Democritus and Leucippus around 400
BC, the concept was primarily based on a hunch. In
fact, for several centuries thereafter, no convincing
experimental evidence was available to support the
existence of atoms. The first real scientific data were
collected by Lavoisier and others from quantitative
measurements of chemical reactions. Thus around 1790
the scientist was already able to identify 33 chemical
elements. The results of these stoichiometric
experiments allowed John Dalton to propose the first
systematic atomic theory. This one, although crude, has
stood the test of time extremely well.Once atoms were
admitted, logically a number of questions arose such

Author e o p @ ¥ Department of Chemistry, University Gamal Abdel
Nasser of Conakry, Conakry, Guinea.

Author o: Centre de Recherche en
(CREGED)|DGRS/MESRSI | Conakry, Guinea.
Author p: e-mail: souleybal2@gmail.com

Gestion des Déchets

as: What is the nature of an atom? How is it composed?
What are the constituent parts, their properties etc.?

The most striking phenomenon in chemistry
was very early the discovery of an analogy and the
periodic repetition of the properties of the elements with
each other. Several groups of elements with great
similarities in their chemical behavior were identified.
This is how the need to classify the elements arose.
During the first 30 years of the 20th century, the
appearance of a new theory, quantum mechanics,
made it possible to explain the behavior of atoms under
the effect of light. This so-called modern theory made it
possible to develop the electronic structure of atoms.
This confirmed the periodic behavior of chemical
elements in terms of electronic configuration and then
the properties of atoms.

In 1817 Ddbereiner succeeded in relating the
atomic mass of certain elements to their properties. He
noticed the existence of similarities between elements
grouped in threes which he called "riads" He
highlighted the fact that the mass of one of the three
elements of the triad was the intermediate (the average)
of the other two. In 1850, we could count more than
twenty triads to arrive at a first coherent classification.

In 1862 Chancourtois, a French geologist,
highlighted a certain periodicity between the properties
of the elements of the table. Later the English chemist
Newlands announced that "the eighth element which
follows a given element resembles the first as the eighth
note of the octave resembiles the first". But this law could
not apply to elements beyond calcium: “The notions of
transition elements were unknown”. This classification
therefore remained insufficient, but the periodic table
was beginning to take shape.

In 1869 and 1870 respectively, Dmitri
Mendeleev and Lothar Meyer claimed that the properties
of elements could be represented as periodic functions
of their atomic weight and presented their ideas in the
form of a periodic table. As new elements have been
discovered, the original form of the periodic table has
been significantly modified and it is now recognized that
periodicity is a consequence of variation in ground state
electronic configurations. A modern periodic table
emphasizes blocks of 2, 6, 10, and 14 elements that
result from filling the s, p, d, and f atomic orbitals,
respectively. An exception is He, which for chemical
reasons is placed in the rare group [2].

© 2024 Global Journals
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The most famous of the periodic classifications
was that of MENDELEIEV in 1869. It is to him that the
merit goes to having presented the first, a well-
structured and coherent classification of all the elements
known at his time. He then realized the periodic trend in
the properties of these placed in increasing order of
their atomic masses [3]. This table had 6 columns with
short periods with empty boxes according to his
manuscript. This intuition of the scientist was confirmed
by the later discovery of these new tenants
corresponding to his prediction. More than a century
after the death of the main founder of the periodic
system, different types of periodic tables have emerged.
It is time to revisit the origins, the precursors and even
the status of this classification which has had a
profound influence on the development of chemistry and
modern physics. Scientists today are still debating the
best possible presentation of the periodic table [4].

The American chemist Glenn T. Seaborg,
Lawrence Berkeley National Laboratory, Berkely,
Callifornia, United States of America whose only address
is composed of five chemical elements (Sg, Lr, Bk, Cf,
and Am respectively seaborgium, lawrencium,
berkelium, californium and americium) had the merit of
completing MENDELEF's periodic table of elements with
the addition of Actinides in 1945 [5]. From Lavoisier in
1790 to Glenn T. Seaborg, nearly two centuries of
scientific exchange and research have led to several
types of classifications, all periodic. It only differs in the
mode of presentation.

In 1990 FERNANDO Dufour proposed a three-
dimensional classification which he called “element
tree” or “tree of elements” also called “periodic tree”.

In 1995 PIERRE Demers of the University of
Montreal proposed a classification system called
“Québécium”, a pyramid with 4 faces and 4 levels; the
upper level made up only of 2 elements of the “s” block
(1st period); the next is composed of the elements of
the “s and p” blocks including 4 of “s” and 12 of “p” (the
2nd and 3rd periods), the penultimate level includes the
elements of the “s, p and d” blocks » including
respectively 4, 12 and 20 elements (periods 4 and 5)
and the last level the base containing the elements of
the four blocks “s, p, d and f” respectively 4, 12, 20 and
28 components of periods 6 and 7. The atomic number
values Z provide an undeniable if not sufficient ordering
principle. A classification called modemn, somewhat
analogous to the Quebec system but more explicit, is
also presented as a pyramid of 7 levels, each
corresponding to a period. From the top “the 1st period”
to the base “the 7th period” of the pyramid, lines evolve
from top to bottom materializing the identity of the
valence electrons, that is to say the families (columns) of
the periodic table of elements [6].

Eric SCERRI, for the sake of greater regularity,
proposes a table in which the hydrogen and helium of
the 1st period are brought back to the 2nd period

© 2024 Global Journals

respectively at the level of halogens and rare gases with
the columns np® and np® of block p cut and moved to
the right, this leads to a disrupted periodic table of
elements, with a regularity of the type 8 8 18 18 32 32 2
as opposedto 288181832 32 [7].

All these classifications present a certain
discontinuity from one period to the next according to
certain researchers, this seems to mark a disagreement
with the logical sequence of the usual ordination of
natural numbers in which the atomic numbers Z of the
atoms would be found (Z ranging from 1 ...... 118).

This reason indicated above (mentioned)
aroused concern and caught the attention of other
researchers and served as a reference for them to
promote new types of classification. Thus were born the
spiral classifications. Professors PHILIP Steaward and
JAN Scholten each proposed a spiral classification
model, periodic spiral systems or “periodic tables”
which according to them respect the natural ordination
of atomic numbers. Théodor BENFEY's snail system
from the 1960s and others are also of the spiral model. It
should be noted that the difference between these
presentation models is the simple notion of parallel and
spiral linear chains. Periodicity is the only criterion for all
these classifications.The period is an instantaneous
phenomenon, it is the time that a phenomenon takes to
complete the phases of its duration, it is the time interval
at the end of which a phenomenon reproduces under
the same conditions, such as the properties of the
elements chemical; In chemistry periodicity is examined
in terms of the number of elements with which identical
properties recur from one group to another. It is this
phenomenon that the English chemist Newlands wanted
to explain with his famous quote: “the eighth element
which follows a given element resembles the first as the
eighth note of the octave resembles the first”.

In 1989 Ouaheés, R. made a proposal for a new
periodic table of elements. This other table is still called
periodic of 8 periods: He explains his table in these
terms: “This means, in terms of atomic structure, that
each period corresponds to the filling of shells and
subshells according to n + | = k (k: constant) where n
and /are the principal and azimuthal quantum numbers.
The constant k is the rank of the period. The results are
given in table 1. The number of periods is 8 instead of
7

This article will answer questions such as:

e Can we explain the periodic classification using a
more practical vision than that, entirely empirical, of
Mendeleev?

e How does the distribution of electrons in an atom
help explain periodic properties?

e Is this other table periodic?

e s the number of periods greater than 77

In general, the electronic structure gives all the
information about an element, mainly its coordinates in



CHARTING ATOMIC CHARACTERISTICS: A PATHWAY TO ELEMENT CLASSIFICATION

the different tables. Its physical and chemical properties
also depend on it. Valence electrons provide the main
concepts of chemical language. They open the way to
forms of classification of elements, hence the different
methods of illustrating the classification [8].Obtaining
specific graphs from the characteristic graph of the
atom was explained in the methodology section. The
types of classification of chemical elements were
illustrated and discussed and a conclusion was drawn.

II. METHODOLOGY

The specific graphs describing the orders and
periods concretely explain the principles of stability,

e Electronic structure according to order (y-axis)

aufbau, and in general the Kletchkovky rule [9]. The
distribution of the electrons of the different atoms along
the axes of these graphs (abscissa and ordinate) by the
periods and the orders respectively make it possible to
explain each classification model in the literature and
even to propose new methods of illustrating the
classifications of the elements.A new criterion for
classification of chemical elements becomes the order

of the energy level “O¢”, absolutely different from the
period “n”, has even emerged, it leads to a new
classification called the ordered classification of the

elements [10].

Ok
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Graphe 1: Electronic structure of elements according to order

Electronic structure along the period axis
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n
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Graphe 2: Electronic structure of elements according to period
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The ordered tables are obtained according to
graph 1. The classification is made according to the
ordinate axis “O¢” which becomes the new classification
criterion leading to tables of a new type called ordered
tables, the set of ordered tables is summarized by a so-
called condensed order table. This goes without saying

[l

classification criterion of which is the period “n
according to graph 2 and are all also summarized by a
condensed period table. These two condensed tables
are analogous but different, the energy order “O¢” is
different from the period “n”. See below the respective
condensed forms which are effectively new methods of

for all periodic classifications, the only classic illustrating the classifications.
Table 1: Condensed table to order
Order 1 2 3 5 6 7 8
Underlays 1s 2s 2p3s 3p4s 3d4pb5s 4d5p6s 4f5d6p7s 5f6d7p...
Z 1- 2 3- 4 5- 12 13- 20 21- 38 39- 56 57- 88 89-118...
Type of tables 2 2 8 18 18 32 30......
Table 2: Condensed period table
Periods 7 2 3 4 5 6 7
Underlays 1s 2s2p 3s3p 4s3d4p 5s4d5p 6s4f5d6p 7s5f6d7p. ..
Z 1-2 3-10 11-18 19- 36 37- 54 55- 86 87-118...
Type of tables 2 8 8 18 18 32 32....
I11. RESULTS The vertical arrangements of the sublayers by

To make the classification, whether periodic or
ordered, it is enough to arrange vertically the stacks of
the different sub-layers in each case. Give each block
the number of columns corresponding to its electronic
capacity: 2 for block “s”, 6 for “p”, 10 for “d” and 14 for
“f”. The classifications are either short, medium and long
depending on the stacks chosen as a basis. The main
stacks are “sp / ps” for tables with 8 columns “sdp
/dps” for those with 18 columns and finally “sfdp/fdps”

for long classifications with 32 columns.

a) Periodic

n

1 1s

2 2s 2p
3 3s 3p
4 4s 3d | 4p
5 5s 4d | 5p
6 6s 4f 5d | 6p
7 7s 5f 6d | 7p

stacking the periods and/or order offer the appearance
of tables: the periodic tables are fairly well-known
emblematic figures which adorn quite a few scientific
circles today. Ordered tables constitute a completely
new classification model and appear in the form of stairs
with regular steps. The longest ordered arrays are made
up of four steps corresponding to the four blocks of
elements. These stairs start from block “f” via those of
‘d, p” and end with that of “s”, from bottom to top
respectively.

b) Ordered Ok
1s 1

2s 2

2p 3s 3

3p 4s 4

3d | 4p 5s 5
4d | b5p 6s 6
4t | 5d | 6p 7s 7
5| 6d | 7p 8

Comparing these two classifications, it appears that the order is obtained by the transfer of the “s” block from the left
of Mendeleev’s periodic table to its right with a shift of one level upwards; which allows you to go from 7 periods to 8

(PNl

orders. Orders always end with
2)d (n-1) p ns and ns (n-2) f (n-1) d np.
The ordered classification puts the transitional

elements, blocks f and d, of group “B” before the non-
transitional elements, blocks s and p, of group “A”. This

© 2024 Global Journals

s” while periods begin with “s

and are composed respectively as follows:(n-3) f (n-

leads to a more regular, coherent presentation,
compared to the periodic system which inserts transition
elements between normal and non-normal ones. In the
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periodic system the elements “d” start with llIB progress
to VIIIB then follow groups IB and 1IB marking the end of
the “d” block. The ordered system puts the normal
elements “s and p” of the large group “A” in the same
arrangement as those of the transition. The “p” elements
start with IllIA progress to VIIIA and follow the IA and IIA
of the “s” block.

In an ordered array the transitional elements are
at the beginning and the non-transitional ones at the
end. This can justify the reason which divides the four
blocks of elements into two large groups A (normal
elements) and B (transition elements). By the amplitude
of the stacks or the types of tables of orders and/or
periods, the methods of illustrating the classifications
are summarized by series with values corresponding to
the number of elements by order “O¢” and/or by period
«n

a) Ordered

Oc

1 1s
2 2s
3 2p 3s
4 3p 4s
5 3d 4ap 5s
6 4d 5p 6s
7 4f |5d 6p 7s
8 5f |ed |7p

The transformation of the ordered system into the periodic classification in its image is a

18
18

18 32 30
18 32

e Orderseries«Og»:2 2 8 8
e Series with period «n»:2 8 8
32

V. DISCUSSION

Knowing that for the block “s” the order is
identical to the period and for the three other blocks “p,
d, f” the period is less than the order of one unit, it is
possible to go from one classification ordered to a
periodic system. This is possible by tilting the “s” block
of the ordered system one level down to obtain a
periodic system like the ordered one, thus we go from 8
orders to 7 periods corresponding to the periodic and
ordered system. This hybrid classification conveys the

characteristics of both types of classifications.

b) Periodic like the ordered one

[ ] [n]
1s 1
2p 2s 2
3p 3s 3
3d 4p 4s 4
4d 5p 5s 5
4f 5d 6p 6s 6
5f 6d 7P 7s 7

stepped but

periodic system. It has all the form of the ordered table but it is also periodic. It also comes in 8, 18, and 32 columns

as in the case of Mendeleev's periodic table.
This is how its 18-column classification would l00k like:

1 |2 [3 |4 |5 |6 |7 |8 Jo |10 [11 |12 [13 [14 |15 |16 [17]18

GROUPE B GROUPE A

mo v v vt v v T T v v v v Jvie T i

3 4 |5 e |7 |8 [o |10 |11 12 |13 [14 |15 |16 |17 18 |1 |2
(BlocKs "s & p") 2 112 1

(BlocKs "f & d) 5 6 7 8 9 10 |3 |4 2

13 |14 |15 |16 [17 [18 [11]12] |3

21 |22 |23 |24 |25 |26 |27 |28 |29 [30 |31 [32 |33 |34 [35 [36 [19|20]| |4

39 [40 |41 |42 |43 |44 |45 |46 |47 |48 |49 |50 |51 |52 [53 |54 [37]38| |5

57 |72 |73 |74 |75 |76 |77 |78 |79 |80 |81 |82 |83 |84 |85 |86 [55|56| |6

89* [104 [105 |106 | 107 [ 108 [109 [110 [111 [112 [113 [114 [115 [116 117 [118 |87 88| |7

« |58 |59 |60 |61 |62 |63 |64 |65 |66 |67 |68 |69 [70 |71

* 90 |91 |92 |93 |94 |95 |96 [97 |98 [99 |[100[101 [102 [103

© 2024 Global Journals

Global Journal of Science Frontier Research ( B ) XXIV Issue I Version I H Year 2024



Global Journal of Science Frontier Research ( B ) XXIV Issue I Version I n Year 2024

CHARTING ATOMIC CHARACTERISTICS: A PATHWAY TO ELEMENT CLASSIFICATION

Graphs 1 and 2 depict the composition of the electron cloud elements in order and period respectively. The
arrangement of the sublayers from 1s to 7p is practically done according to the increasing order of the energy level

either by the ordinate “O¢” or by the abscissa “n” in the usual ordination of natural numbers.

The structure of an order according to the accepted values is (n-3) f (n-2) d (n-1) p ns and that of the period
isns (n-2) f (n-1) d np, it is remarkable that the order ends with the sublayer “ns” while it can start with any sublayer
even with ns if the order is short as for the cases: n = 1 and 2. Practically the orders go from 1 to 8. For the periods,
they start with “ns” and end with “np”, the coefficients of the intermediate sublayers are counted from “n” to the limit
values. The order is then different from the period, the periods go from 1 to 7. The coefficients of the sublayers in
each case are linked to O and/or n, knowing that for the block “s” Og = n. Thus, it is enough to be able to count

from 1 to 7 and/or from 1 to 8 to develop the rule of stability.
Table 3: Group of sublayers according to the order of energy (Graph 1)

Orders « Og» 1 2 3 4 5 6 7 8
Underlays 1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f5d 6p 7s 5f6d 7p ...

Table 4: Group of sub-layers according to the period (Graph 2)
Periods « n » 1 2 3 4 5 6 7

Underlays 1s 2s2p 3s 3p

4s 3d 4p

5s 4d 5p 6s 4f 5d 6p 7s b5f 6d 7p

[t}

These two tables sufficiently express the difference between an “Og” order and a “n” period, but these two

criteria are well linked.

Table 5: Relationship between period and order (Graphs 1 & 2)

Periods « n » 1 2 3 4 5 6 7
Underlays 1s | 2s | 2p | 3s | 30 | 4s | 3d4p | 5s | 4d5p | 6s | 4f5d6p | 7s | 5f6d7p...
Orders « Og» 1 2 3 4 5 6 7 8

These two very similar tables are different. For
block “s”, Og = n, the order is identical to the period and
for the others the orders are greater than the period by
one unit. The condensed period form confirms all
current periodic classifications of the elements. It is the
summary of all the classic period processes developed
according to the abscissa axis “n” whatever the two or
three dimensional model, spiral or not.

The condensed ordered table is also another
classification process leading to entirely new forms of
tables which are far from being periodic. They are
ordered or ordered tables of the elements, obtained
along the “O¢” ordinate axis. These resulting paintings
are presented in the form of a staircase also with 8, 18
and 32 columns. If for the periodic system the
classification criterion is the period “n”, the ordered
tables are carried out around a new classification
criterion, namely the order “O¢". Except that they are not
periodic.The word “period” or its adjective “periodic”
was not accidentally used by the founding father of the
classification system. This choice expressed the
behavior of the properties of the groups of elements
which were born, evolved then diminished and canceled
after a certain number of elements which make up said
period. An order is a combination of the elements of two
successive periods.

© 2024 Global Journals

V. CONCLUSION

This new classification conforms to the
electronic structures of the elements according to order
and period. It can have historical and educational
interest, because it is based on simple to understand
concepts.

This work demonstrated that all classifications
in the literature are not only periodic. The characteristic
graph of the atomm made it possible to confirm the
existence of the two classification criteria leading to fairly
classic periodic tables built around the period "n going
from 1 to 7" and completely new ordered or ordered
tables which carry out around the order of the increasing
level of energy order of the sublayers “Og starting from 1
to 8” following the ordinate of the graph. The ordered
table corresponds to the transfer of the “s” block from
the left of the periodic table of elements to its right with
the tilting of the latter one level upwards from 7 stacks to
8 others.A third classification intermediate to the other
two was envisaged by the reduction of the block "s" of
the ordered form by one level downwards from 8 stacks
to 7 others, hence a periodic classification in the image
of the ordered form. A new illustration of the
classification of elements.

We hope to soon provide a rigorous proof of
atomistic terminology using the equation of the line,
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such as the deduction of valence electrons, the
electronic transition and the relationship between the
nucleus and the electron cloud of an atom.
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Screening of Therapeutic Potential and
Compounds of Endemic Nepeta pilinux P.H.
Davis in Kew Bull. from Sanliurfa

Fatma Seker * Gulsum Yildiz °, Emine Aky(z Turumtay *, Adem Demir ©, Nimet Baltas ¥, Vagif Atamov*®
& Mine Kurkcuoglu *

Abstract- Nepeta pilinux P.H. Davis in Kew Bull. was recently
recorded as an endemic species in Birecik, Sanlurfa. The
essential oils were obtained from air-dried aerial parts by
hydrodistillation and their composition was investigated using
GC-FID and GC/MS. Determination of antioxidant capacity,
and urease and xanthine oxidase inhibitions of the methanolic
extracts were performed with HPLC-DAD and
spectrophotometry. 34 compounds were identified constituting
89.2% of the total essential oil compounds. The major
components were determined as T-cadinol (31.1%), y-
muurolene (14.4%) and 14-nor-cadin-5-en-4-one isomer A
(11.0%) in the oil. Mainly rosmarinic acid, chlorogenic acid,
and caffeic acid derivatives were quantified together with
apigenin, luteolin and tangeretin derivatives in the extracts by
HPLC-DAD. The total phenolics of the extract from leaf and
flower parts, 50.81 mg GAE.g", was higher than the extract
from stem part, and the radical scavenging activity of this
extract was also stronger. While, the leaf and flower extract
had significant urease and xanthine oxidase inhibitory activities
(62.47 and 48.48 ug.mL"), stem extract had low inhibition on
both enzymes.

Keywords: nepeta pilinux, essential oil, rosmarinic acid,
GC-FID, GC/MS, HPLC-DAD.

[. INTRODUCTION

he genus Nepeta is distributed over a large part of
Central and Southern Europe, and West, Central,

and Southern Asia as a multi-regional genus of the
Lamiaceae (labiatae or mint) family, consisting of
approximately 300 taxa (1, 2). 34 species (40 taxa) of
the genus Nepeta were recorded in the Flora of Turkey
(8, 4). According to the revision of this genus, it is
represented by 39 species (46 taxa) in Turkey with
recent studies. Endemism rate on the basis of this
species is 44% (5). Nepeta species are usually named
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as catmint or catnip due to the sedative effects on cats
and they are commonly used as diuretic, spasmolytic,
diaphoretic, bronchodilator, antitussive, anti-asthmatic
and sedative agents in Turkey. Due to their antiseptic
properties, they are used topically in the treatment of
children with skin rashes, and in snake and scorpion
bites as well. Nepeta caes area, an endemic species in
Turkey, has folkloric uses in southern Anatolia and is
used as a herbal tea to treat gastric disorders (6,7).
Some Nepeta species have been known their feline
attractant activity since they have nepetalactone and its
derivatives which are responsible for attractant
properties (1,7). Nepetalactones have been reported to
effect on insects compare to DEET (N, N-diethyl-m-
toluamide) (8-10). Nepetoideae is essential oil-rich
genera of the Lamiaceae, therefore has potential
economic interest (11).

According to the various studies on the
essential oil composition of Nepeta species the
essential oil composition depends on the species, place
of cultivation, climatic conditions and method of analysis
(12-26). The most comprehensive study on 22 Nepeta
species was performed by Baser et al. (2000). They
were classified into two groups according to
composition of essential oil of these species;
nepetalactone-containing and  nepetalactone-less.
Nepetalactone-containing species have 4ao-7a-7ao
nepetalactone as the most frequently contained
nepetalactone. Nepeta cadmea Boiss., Nepeta cataria
L., Nepeta caesarea Boiss. and Nepeta pilinux P.H.
Davis contained 4aa-7a-7ao nepetalactone while Nepeta
racemosa Lam. contained 4ao-7a-7af-nepetalactone as
major compound in their oils. Caryophyllene oxide or
1,8-cineole/linalool were identified in the essential oils of
Nepetalactone-less species as the major components.
As  main  compounds, pg-pinene,  a-terpineol,
germacrene-D, and spathulenol were respectively
determined in the oil of Nepeta phyllochlamys P.H.
Davis, Nepeta viscida Boiss., Nepeta sorgerae Hedge et
Lamond, and Nepeta trachonitica Post which are out of
the two groups (1).

Being a type of the most popular antioxidant
secondary metabolites, phenolic compounds were
investigated in the Nepeta species as well. Rosmarinic
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acid, epicatechin, chlorogenic acid, caffeic acids,
quercetin, rutin, ellagic acid, thymusin, luteolin, and
apigenin  which are well-known as antioxidant
compounds were found in the extracts of Nepeta
cadmea Boiss., Nepeta nuda subsp. albiflora, Nepeta
asterotricha Rech., Nepeta rtanjensis Diklic & Milojevi¢
(27-30).

Ureases, a nickel-dependent metalloenzymes,
are synthesized by plants, some bacteria, algae and
fungi. The jack bean urease (urea amidohydrolase EC
3.3.1.5) catalyzes the hydrolysis of urea to form
ammonia and carbon dioxide (31). Helicobacter pylori,
a gram-negative microaerophilic pathogen survivable in
a limited pH (4.0-8.2) range. This pathogen can
successfully colonize and persist in the mucous layer of
the human stomach since its urease activity which
produces ammonia to reduce stomach acidity. Since
antibiotic-resistant strains of H. pylori can emerge
against antibiotics, it is believed that plant-derived
urease inhibitors would be more beneficial against
gastroduodenal disease associated with this pathogen
(82, 33).

Xanthine oxidase (EC 1.2.3.2) produces
hydrogen peroxide and superoxide anion, which are
reactive oxygen species (ROS) during the oxidation of
hypoxanthine and xanthine to wuric acid. Under
physiological conditions, ROS is kept at a low level by
the antioxidant system. Disruption of the balance of ROS
and antioxidants due to some diseases causes tissue
and DNA damage due to the increase in metabolism of
ROS. Inhibition of xanthine oxidase reduces the amount
of uric acid and ROS in the bloodstream to prevent both
hyperuricemia and oxidation stress (34). Inhibitory
effects of some flavonoids such as diosmetin, luteolin,
chrysoeriol, apigenin, kaempferol on xanthine oxidase
have been reported in various in vitro studies (35-37).

Nepeta pilinux P. H. Davis in Kew Bull. is an
endemic species of Nepeta genus growing in the
Southwestern Anatolia (Antalya: Alanya) (3). However, in
recent flora research, Nepeta pilinux was encountered in
Sanlurfa, Birecik district and was recorded as new
endemic species for Sanliurfa flora. Nepeta pilinux is
named as ‘top pisik otu’. In Sanliurfa, the fresh aerial
parts of the plant are used to heal mouth sores (38).

There is no knowledge about the essential oil
and phenolic composition of Nepeta pilinux endemic
species from Sanliurfa. Chemical compositions of the
polar and apolar extracts from Nepeta pilinux were
determined by HPLC-DAD and GC/MS respectively for
the first time in this study. Radical scavenging activities
against DPPH and ABTS radicals and enzyme inhibition
activites on urease and xanthine oxidase were
investigated in vitro to elucidate the bioactivities which
may have developed by this species depending on its
chemical composition.

© 2024 Global Journals

[I. EXPERIMENTAL

a) Materials

Nepeta pilinux was collected from Sanliurfa:
Birecik, Kelaynak area in Turkey in 5 May 2018. The
voucher specimen has been deposited at the Herbarium
in the Recep Tayyip Erdogan University (RTEUB 6079),
Rize, Turkey (Voucher specimen no: FABAK 1702). The
plant material was identified by Prof. Dr. Vagif ATAMOV
(Recep Tayyip Erdogan University, Faculty of Science
and Literature, Department of Biology, Rize, Turkey). All
standards of phenolic compounds were obtained from
Sigma-Aldrich (St. Louis, MO, USA) but quercetin from
Fluka Chemie GmbH (Switzerland). Na,CO; and K,S,0q
were provided from Sigma-Aldrich (St. Louis, MO, USA.
HPLC grade acetonitrile, methanol, acetic acid, Folin
ciocalteau, 2,2-Diphenyl-1-picrylhydrazyl (DPPH), and
2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt (ABTS) were supplied by Merck
(Darmstadt, Germany).

b) Isolation of the Essential Oil

Aerial parts of the plant were water distilled for 3
h using a Clevenger-type apparatus. The essential oil
was stored at 4°C in the dark until analyzed.

c) Extraction of Phenolic Compounds

The aerial parts of the plant were divided into
two parts. The leaves and flowers were combined in one
part and the stems were separated into the other part.
The part consisting of leaves and flowers was called NP-
LF for short, and the part consisting of stem is called
NP-S. These parts were finely ground and 0.5 grams of
each were defatted by using 10 mL of hexane. The plant
residues were dried at 40 °C for 30 min after removing
the hexane extract. 20 mL methanol were added to
these residues for the exiraction of phenolic
compounds. Extraction was continued overnight at 37
°C in the dry thermo-shaker cabinet at 352 rpm, then the
extracts were centrifuged at 5000 rpm and supernatants
transferred into the falcon tube. This procedure was
repeated by adding 10 mL of methanol in the residue.
All extract was concentrated until 5 mL by using rotary
evaporator at 35 °C. 500 and 1500 uL of these extracts
were stored at -20 °C for HPLC-DAD analysis,
antioxidant and enzyme inhibition tests. Remaining 3 mL
of extract was evaporated to calculate the concentration
of the extracts. NP-LF and NP-S extracts concentration
were 23.17 and 23.50 mg.mL respectively.

d) Gas Chromatography (GC) and
Chromatography-Mass ~ Spectrometry
analysis of essential oil

The oil was analyzed by capillary GC and

GC/MS using an Agilent GC-MSD system.

i. GC/MS analysis Conditions of Essential Oils
The oil was analyzed by capillary GC/MS using
an Agilent GC-MSD system (Agilent Technologies Inc.,

Gas
(GC/MS)
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Santa Clara, CA). HP-Innowax FSC column (Hewlett-
Packard-HP, U.S.A.) (60 m x 0.25 mm i.d., with 0.25 um
film thickness) was used for separation of components
in the oil and helium as a carrier gas (0.8 mL/min). The
GC oven temperature was kept at 60°C for 10 min and
programmed to 220°C at a rate of 4°C/min, and kept
constant at 220°C for 10 min and then programmed to
240°C at a rate of 1°C/min. The split flow was adjusted
at 40 mL min~" with 40:1 split ratio. The injector
temperature was set at 250 °C. Mass spectra were taken
at 70 eV with the mass range m/z 35-450.

ii. GC Analysis Conditions of Essential Oils

The GC analysis was done with Agilent 6890N
GC system fitted with a FID detector set at a
temperature of 300°C. To obtain the same elution order
with GC/MS, simultaneous auto-injection was done on a
duplicate of the same column applying the same
operational conditions. Relative percentage amounts of
the separated compounds were calculated from FID
chromatogram.

iii. Identification of Essential Oils

Identification of essential oil components were
performed by comparison of their mass spectra with
those in the Baser Library of Essential Oil Constituents,
Wiley GC/MS Library, Adams Library, MassFinder
Library (39-41) and confirmed by comparison of their
retention indices. A homologous series of n-alkanes
were used as the reference points in calculation of
relative retention indices (RRIl) (42). The relative
percentages of the separated compounds were
calculated from FID chromatograms. The analysis
results are expressed as mean percentage as listed in
Table 1.

e) HPLC-DAD Analysis Conditions of Methanol Extracts

The chromatographic analyses were performed
using a Dionex (Thermo scientific, Germering, Germany)
Ultimate 3000 high performance liquid chromatography
(HPLC) system equipped with an Ultimate 3000 diode
array detector (DAD).

A Thermo acclaim C30 column (150mm. 3mm
id. 3um pd) was used with Macherey Nagel (3mm id)
guard column. Gradient elution was used with mobil
phases; A:. 2% acetic acid in water and B:
70%acetonitrile-30% water. Flow rate was 0.37 mL/min
and injection volume was 10 pL. Column temperature
was 25°C. Following 24 phenolic standards were used
to calibration and validation of HPLC-DAD analysis
method: Gallic acid, protocatechuic acid, p-hydroxy
benzoic acid (p-OH benzoic acid), vanillic acid,
catechin, chlorogenic acid, caffeic acid, syringic acid,
vanillin, epigallocatechin gallate (EGCGQ), epicatechin, p-
coumaric acid, ferulic acid, chicoric acid, rutin, luteolin-
7-glycoside, hesperidin, apigenin-7-glycoside,
rosmarinic acid, luteolin, quercetin, hesperetin, apigenin,
and tangeretin. They were diluted from their stock

solution into nine different concentration at 0.3125;
0.625; 1.25; 5.0; 10.0; 25.0; 40.0 mg.L™"in 1:1 methanol-
water solution. External calibration method was used
and their regression coefficient were found at least
0.999. Repeatability of the retention time and peak areas
were measured as coefficient of variation (CV) which
was under 0.93 for retention times and 6.02 for areas of
the peaks. Limit of detection and quantification values of
the peaks were under 0.11 and 0.37 ug.mL" for all
standards. Chromatograms were processed at 254,
280, 315, and 370 nm with DAD which operated 200-
400 nm. The identification of the peaks was carried out
by comparing the retention times and UV spectra with
those of standard phenolic compounds. Some peaks
had the same or very similar UV spectra as some
standards, but with different retention times. They were
defined as derivatives of standards with similar UV
spectrum and quantified as equivalent of those
standards.

) Determination of Total Phenolic Content

Total phenolic content was determined by using
the yellow colored Folin-Ciocalteu’s phenol reagent,
which was reduced to its blue complex in the presence
of reducing agent such as phenolic compounds (43).
Gallic acid and quercetin were used as phenolic
standards to generate standard curves in a range of
0.0156 and 0.500 mg/mL at 6 concentration levels (> =
0.998). The optical density of the extracts with phenol
reagent in the alkaline solution was measured at 760 nm
with a UV-Vis detector (Thermo Scientific Multiskan Go,
USA). The results were expressed in mg of gallic acid
(GAE) and quercetin equivalent (QE) per gram of
extracts. All concentration point of the extracts was
analyzed in triplicate.

g) DPPH Free-Radical Scavenging Activity Assay
The free-radical scavenging activity was
determined based on the reduction of the purple
colored 2,2-diphenyl-1-picrylhydrazyl (DPPHe) radical to
the yellow colored DPPH-H form by the effect of an
antioxidant species such as phenolic compounds in the
extracts. It was spectrophometrically performed at 517
m (44). Briefly, 0.15 mL of plant extract was mixed with
0.15 mL 0.1 mM daily prepared DPPH in methanol and
incubated for 30 min in the dark. Gallic acid and
quercetin were used as standards to compare with the
methanol extracts. Results are reported as SCq, values,
demonstrating the concentration of extract (ug extract
per mL methanol) necessary to scavenge 50% of
DPPHe. All concentration point of the extracts was
analyzed in triplicate.

h) ABTS Radical Scavenging Assay

7 mM of ABTS solution and 2.4 mM of
potassium persulfate solution were mixed in equal
quantities and allowing to oxidation reaction of ABTS by
K,S,0Og for 18 h at room temperature in the dark to form
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the ABTS*" radical. Obtained radical solution was then
diluted with methanol 25 times to obtain an ABTS®*
solution has optical density of 0.700 = 0.01 at 734 nm
(45). 50 uL plant extracts were allowed to react with 250
uL of the ABTS®* radical solution and the absorbance
was measured at 734 nm after 30 min using a
spectrophotometer. The ABTS®** scavenging capacity of
the extracts were compared with that of gallic acid and
quercetin and reported with SCy, values (ug extract/ mL
methanol). All concentration point of the extracts was
analyzed in triplicate.

i) Urease Inhibitory Assay

Urease inhibition of the extracts were performed
according to the phenol-hypochlorite method developed
by Weatherburn (1967) (46). Jack bean urease was
used as a model enzyme. Optical density of the
resulting blue-navy colored mixture at 625 nm were
recorded on a spectrophotometer (1601UV-Shimadzu,
Australia). To calculate the ICy, values of the polar
extracts, different concentrations of the exiracts or
inhibitory compounds were prepared. Acetohydroxamic
acid, well-known inhibitor of urease, were used as
positive control.

j)  In Vitro Anti-Xanthine Oxidase Assay

The inhibition of xanthine oxidase was
measured by UV spectroscopy technique at 295 nm
which is attributed to the released uric acid from
xanthine. The inhibitory activity of the extract was
determined using a slight modification of the reference
methods (34). Briefly, the reaction mixture consisted of
500 mL of the extract solution, (diluted in DMSO), 770
mL of phosphate buffer (pH 7.8) and 70 mL of bovine
milk xanthine oxidase (0.4 U/mL, Sigma Aldrich, St.
Louis, USA) was prepared. The reaction was initiated by
the addition 660 mL of xanthine solution (0.4 mM) into
the mixture after incubation at 25°C for 15 min. The
assay mixture was incubated at 25°C for 15 min again.
The reaction was stopped by adding 200 mL of 0.5 N
HCI and the absorbance was measured at 295 nm using
UV/vis spectrophotometer (1601UVShimadzu, Australia).
A well-known XO inhibitor (XOl), allopurinol (Sigma
Aldrich, St. Louis, USA) was used as a positive control.
XO activity was expressed as percent inhibition of
xanthine oxidase, calculate as (1-B/A) x 100, where A is
the change in absorbance of the assay without the test
samples. (A abs with enzyme - A abs without enzyme),

and B is the change in absorbance of the assay with the
test sample (A abs with enzyme - A abs without
enzyme). The assay was done in triplicate. The ICg,
value was determined as the concentration of the extract
that gave 50% inhibition of maximal activity.

[1I. RESULTS AND DISCUSSION

a) GC And GC/MS Analysis of Essential Oils

Essential oil yield in the sample was calculated
as 0.26%. Thirty-four compounds comprising about
89.2% of the essential oil were identified. Identified
essential oil components were compared with literature
polar column retention times. The major components
were determined as T-cadinol (31.1%), y-muurolene
(14.4%) and 14-nor-cadin-5-en-4-one isomer A (11.0%)
in the oil. Nepeta pilinux essential oil has oxygenated
sesquiterpenes (44.6%), sesquiterpenes hydrocarbons
(17.3%), oxygenated monoterpenes (10.1%),
monoterpene hydrocarbons (2.3%) and others (14.9%).
The analysis results were shown in Table 1.

Our results were not similar to the classification
of Nepeta species reported by Baser et al. (2000) (1).
Nepeta pilinux which was collected from Antalya, Alanya
district was in the group containing nepetalactone, an
iridoid monoterpene according to their report. Although
89.2% of the essential oil was determined in Nepeta
pilinux from Sanliurfa, nepetalactone was not detected.
The determination of different essential oil compositions
from Nepeta pilinux from different regions may have
resulted from the difference in locality.

The major constituent of water-distilled essential
oils of Nepeta heliotropifolia and Nepeta congesta
subsp. cryptantha was determined by GC/MS and GC-
FID and found to be germacrene D (36.7% and 38.5%,
respectively). Their main aroma component was
determined as eucalyptol (48.0% and 24.7%,
respectively) (47). Although the major essential oil and
aroma compounds of these two species were quite
different from the main essential oils of Nepeta pilinux,
the compositions of these three species had lots of
common compounds such as o and pB-pinene,
y—muurolene, myrtenal, pinocarveol, caryophyllene
oxide, cubenol, T and a-cadinol ect. The presence of
more or less components may be due to differences
between species, as well as environmental conditions
and the harvesting time of the plant.

Table 1: Composition of the Essential Oil of Nepeta Pilinux

RRI? RRIP Components % IM
1032 1032° a-Pinene 2.3 ta, MS
1118 1118° B-Pinene tr to, MS
1213 1213¢ 1,8-Cineole tr ta, MS
1376 trans-Muurola-3,5-diene 0.3 MS
1499 1499° a-Campholenal 0.7 MS
1535 1535° Pinocamphone 0.1 MS
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1553 1553¢ Linalool 2.3 tg, MS
1577 15779 a-Cedrene 0.3 MS
1586 1586° Pinocarvone 0.7 MS
1617 16139 B-Cedrene tr MS
1648 1648° Myrtenal 0.6 MS
1670 1670° trans-Pinocarveol 1.3 tg, MS
1684 1684° trans-Verbenol 4.4 MS
1694 1693° B-Acoradiene tr MS
1704 1704°¢ y-Muurolene 14.4 MS
1706 1706¢ a-Terpineol tr tg, MS
1726 1725°¢ Verbenone tr ta, MS
1747 1740° p-Mentha-1,5-dien-8-ol tr MS
1751 1751¢ Carvone tr tg, MS
1797 1804¢ Myrtenol tr MS
1845 1845¢ trans-Carveol tr ts, MS
1853 1849¢ cis-Calamenene 1.8 MS
2008 2008° Caryophyllene oxide 0.6 ta, MS
2050 2050° (E)-Nerolidol 0.4 tg, MS
2080 2080° Cubenol 3.7 MS
5089 6-Methyl-5 (3-methyl phenyl)-2- 08 MS
heptanone
2187 2187¢ T-Cadinol 31.3 MS
2256 epi-a-Bisabolol 0.3 tg, MS
2257 2233 Cadalene 0.5 MS
2256°
2258 e a-Cadinol 14 t,, MS
2264 2264° 4,7-dimethyl-1-tetralone 0.8 MS
2300 5304° 14-Nor-qadin-5-en-4-one 110 MS
isomer A
2349 2349° Cadina-4, 10 (15)-dien-3-one 6.1 MS
2031 gg% Hexadecanoic acid 3.1 MS
Monoterpene hydrocarbons 2.3
Oxygenated monoterpenes 10.1
Sesquiterpenes hydrocarbons 17.3
Oxygenated sesquiterpenes 44.6
Others 14.9
Total % 89.2
RRI2: RRI Relative  retention  indices and rutin), 3 flavones with 2 sugar attached derivatives,

experimentally calculated against n-alkanes; RRI°. RRI
from literature [c (48); d (49); e (50); f (51); g (562)] for
polar column values; % calculated from FID data; tr;
Trace (<0.1 %); Identification Method (IM): tg,
Identification based on comparison with co-injected with
standards on a HP Innowax column; MS, identified on
the basis of computer matching of the mass spectra
with those of the libraries.

b) HPLC-DAD Analysis of Phenolic Compounds in the
Methanol Extracts

The list of standard phenolic compounds has a
wide range of phenolic standards such as 5 benzoic
acids (gallic, protocatechuic, p-OH benzoic, vanilic, and
syringic acid), 1 hydroxybenzaldehyde (vanillin), 5
cinnamic acids (caffeic, p-coumaric, ferulic, chicoric and
chlorogenic acid), 3 flavanols (catechin EGCG,
epicatechin), 1 flavonol with its 1 glycoside (quercetin

(luteolin, apigenin, tangeretin, luteolin-7-glucoside,
apigenin-7-glucoside), 1 flavanone with its 1 glycoside
(hesperidin and hesperetin), and rosmarinic acid which
is a caffeic acid ester (supp. Table 1).

A total 6.9 g and 2.1 g of phenolic compounds
per 100 g of NP-LF and NP-S, respectively, were
quantified by HPLC-DAD (Table 2). The stem part of the
plant had at least 3 times less amount of phenolic
compounds than the leaf and flower parts (NP-LF).
Rosmarinic acid (RA) was found to be the major
compound at 3.1 g per 100 g of NP-LF (3.1%) as
expected from Lamiaceae family members. The peaks
which had same UV spectrum as RA but eluted earlier
were identified as RA derivatives (der.) and quantified as
equivalent of RA (Fig. 7). They could be the sugar or
other functional groups attached to the RA causing this
early elution. Total ratio of RA derivatives in the extracts
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were 4.3% for NP-LF and 0.3% for NP-S (Table 2).
Caffeic acid and derivatives including RA covered 4.5%
of the NP-LF.

300 f,oi 269 "_."-9': p-OH benzoic acid der.
3 ol \ 7\ ‘
£
EL Y, \ |
| \ % % i

10 10 Rosmarinic acid der.

0|
] 1200 250 300 350 400

204

mAH % NP-LF 1.16mg/mL
& 1 100% at 35.42 min 25,89 mg

nm | 20,38 |

- . WVL:25
Rosmarinic acid OH L25mn

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 min

Figure 1: HPLC-DAD chromatogram of the extract from leaf and flower parts of Nepeta pilinux

Protocatechuic,  chlorogenic, caffeic, p-
coumaric, chicoric acids and luteolin-7-glycoside were
also determined in the extracts by comparing the
retention time and UV spectrum of the peaks with those
of the standard phenolics. There was extremely large
peak among others in the chromatograms at 254 nm
which was eluted at around 25.9 min and had overlaying
two compounds with 243 and 257 nm maximum
wavelengths. These peaks were identified as p-OH
benzoic acid der. and quantified as its equivalent (Fig. 1
and Table 2). The peak eluting at 21.4 min. and having

max. absorbance at 293 nm was identified as p-OH
benzaldehyde (4-hydroxybenzaldehyde) since its elution
order and UV spectrum were consistent with this
phenolic aldehyde (53). The regression equation of
vanillin which is the 4-hydroxy-3-methoxybenzaldehyde
was used to quantified p-OH-benzaldehyde due to their
structural and spectral similarity. Four tangeretin
derivatives were identified tentatively by comparing UV
spectrum of these peaks with that of tangeretin. Since
tangeretin has 5 metoxy groups without hydroxyl group,
it is eluting in the last part of the chromatogram from

Table 2: The amount and spectral details of phenolic compounds determined in the extracts by HPLC-DAD

RT Maximum Wavelength mg/100g extract
NP-LF  NP-S A max Compounds NP-LF NP-S
1 ND 8.6 259-292 protocatechuic acid ND 55
2 15.8 15.3 232-284 catechin der. 83.8 57.7
3 20.4 20.3 330-300sh-232 rosmarinic acid der. 1055.9 164.9
4 21.4 21.2 293 p-OH benzaldehyde 2.8 16.2
6 22.0 21.7 326-295sh-237 chlorogenic acid 86.9 6.7
7 22.9 ND 328-295-242 caffeic acid 75.9 ND
8 ND 229 315-230 p-coumaric acid der. ND 14.2
9 23.7 ND 333-243 chicoric acid der. 2.8 ND
10 ND 23.9 281-229 syringic acid der. ND 5.4
11 24.5 24.3 329-302sh-249 rosmarinic acid der. 84.3 31.9
12 25.2 25.0 330-300sh-243 rosmarinic acid der. 29.0 6.7
13 25.9 25.7 243 and 257 mix p-OH benzoic acid equivalent 2204.7 1605.3
14 26.8 26.6 229-310 p-coumaric acid 3.7 2.4
15 271 26.8 352-255 luteolin-7-gycoside der. 12.7 5.7
16 28.9 ND 312-295-228 p-coumaric acid der. 11.6 ND
17 29.2 29.0 329-305sh-243 chicoric acid 3.7 2.1
18 ND 30.8 329-233 rosmarinic acid der. ND 3.7
19 315 31.2 338-253-225 apigenin-glycoside der. 54.4 3.9
20 ND 31.4 342-246-226 luteolin-glycoside der. ND 25
21 32.4 ND 327-228 and 347-270 ferulic acid der. and luteolin-7-glycoside mix ND
22 ND 32.4 320-244 caffeic acid der. ND 1.2
23 33.2 33.0 228-278 syringic acid der. 31.4 20.1
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24 33.4 33.2 228-278 syringic acid der. 17.8 17.3
25 ND 33.4 331-275 apigenin-glycoside der. ND 3.2
26 ND 34.1 338-275 apigenin-glycoside der. ND 5.6
27 354 35.3 330-290sh-229 rosmarinic acid 3099.7 59.1
28 ND 357 314-230 p-coumaric acid der. ND 2.7
29 36.6 ND 328-300sh-234 caffeic acid der. 21.6 ND
30 ND 38.3 319-230-295sh ferulic acid der. ND 6.8
31 38.7 38.6 328-277-226 tangeretine der. 10.7 43.6
32 39.4 39.2 329-277 chicoric acid der. 6.3 1.6
33 ND 39.4 338-276 apigenin der. ND 5.6
34 39.8 ND 327-300sh-239 chlorogenic acid der. 8.4 ND
35 ND 41.6 267-340 apigenin der. ND 6.4
36 ND 42.0 324-270 tangeretin der. ND 1.6
38 ND 451 328-277-214 tangeretin der. ND 1.4
39 ND 49.8 327-275-223 tangeretin der. ND 7.4
40 ND 50.3 316 p-coumaric acid der. ND 16.2
41 50.4 50.6 315-214 p-coumaric acid der. 1.5 0.9
total 6919.7 2135.2
total rosmarinic acids 4269.0 266.3

Since Nepeta pilinux is an endemic species and
newly recorded in Sanlurfa flora, there is not any
scientific  report for its phenoreverse  phase
chromatography (Table 2). Tangeretin derivatives may
differ from each other in the number of hydroxyl and
methoxyl groups and the presence of sugar or other
functional groups. Thymusin which is the 5,6,4-
Trihydroxy-7,8-dimethoxyflavone (5,6,4"  demethyl-
tangeretin) and isothymusin were determined in Nepeta
asterotricha Rech. (29). Therefore, two of the tangeretin
der. could be thymusin and isothymusin. Apigenin and
luteolin derivatives, determined in the extracts based on
their UV spectra, were identified and quantified as
apigenin, apigenin glycoside der. or luteolin glycoside
der. based on their elution orders.

lic composition. On the other hand, there are
some reports for chemical composition of the other
species of Nepeta genus to compare with. For instance,
epicatechin, caffeic acids, chlorogenic acid, quercetin
and ellagic acid, well-known as antioxidant compounds
were found in the ethanol extract of Nepeta cadmea
Boiss. by HPLC-DAD (27). They couldnt have
determined RA because it was not in their standard
compound list. Unlike their results, epicatechin,
quercetin and ellagic acid were not detected in Nepeta
pilinux extracts (Table 2). Observation of similar but
different phenolic compounds in species shows that
differences between species also cause differences in
metabolic product synthesis. In addition, different
derivatives of phenolic compounds can be observed in
samples of the same species grown in different
geographical conditions. RA, apigenin, and quercetin
were determined as major compounds in the ethanol

extract of Nepeta nuda subsp. albiflora (28). Isolation of
some iridoid glycosides such as nepetamoside,
nepetaracemoside B, nepetonic acid and some
polyphenol and flavonoid components such as RA and
its methyle ester, thymusin, luteolin and apigenin from
Nepeta asterotricha Rech. were performed by
Goldansaz et al. (2019) (29). Methanolic extracts from
Nepeta rtanjensis Diklic & Milojevi¢ which is an endemic
perennial plant, in a very limited area in Southeast
Serbia were investigated in a scientific study (30). The
presence of high levels of chlorogenic acid, RA and rutin
in these extracts was thought to be the reason for their
antigenotoxicity.

RA, which is the main component in these
extracts, is synthesized by the phenylpropanoid pathway
starting with L-phenylalanine and L-tyrosine. From L-
phenylalanine, t-cinnamic acid, p-coumaric acid and p-
coumaroyl-CoA are successively produced, while p-
hydroxyphenylpyruvic acid, p-hydroxyphenyllactic acid
are successively produced from L-tyrosine. Then, the
production of p-coumaroyl-p-hydroxy-phenyllactic acid
by condensation of p-coumaroyl-CoA and p-
hydroxyphenyllactic acid is followed by RA synthesis
(54). Chlorogenic acid is synthesized by the
condensation of p-coumaroyl-CoA with quinic acid (55).
These metabolites which were found in the Nepeta
pilinux extracts, support the survival of plants against
harsh environmental conditions, therefore they have
been seen by humans as a remedy for various diseases
for many years. It has been reported that RA,
chlorogenic acid and its metabolite caffeic acid have a
neuroprotective effect due to their antioxidant capacity
(56, 57).
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c) Total Antioxidant Characterization of the Methanol
Extracts

Total phenolic content (TPC) and radical
scavenging activities (RSA) against DPPH and ABTS
radical were evaluated to characterize the antioxidant
capacity of the extracts and results were presented in
Table 3. TPC of the NP-LF and NP-S extract from
Nepeta pilinux was 50.81 and 13.37 mg GAE/g
respectively. Consistent with the TPC of NP-LF which
was found around fourfold of NP-S, RSA of NP-LF were
higher (433.18 and 82.29 ug / mL for DPPH and ABTS
respectively) than NP-S as expected (Table 3). The
antioxidant capacity of this species was found to be
quite consistent comparing with other species in the
literature reports. Antioxidant activity of methanolic
extracts from flower and leaf parts of Nepeta rtanjensis
were reported by Bosnjak-Neumdiller et al. (2017). They
have found that the leaf extract had higher antioxidant
capacity with TPC of 62.73 mg of GAE/g and IC, value

of RSA against DPPH as 112.59 yg/mL than those of
flower extract. The antioxidant activities of ethanol,
methanol, acetone, and water extracts from Nepeta
cadmea were presented by Kaska et al. (2018). They
have found that the water extract had the highest RSA
(ICs, value of DPPH as 25.54 pyg/mL and ABTS, 14.51
pg/mL) in these four extracts. Highest TPC with 79.84
mg GAE/g, was found in the methanol extract while the
highest total flavonoids with 77.09 mgQE/g was in the
acetone extract. It was reported by Teber and Bursal
(2020) that ethanol and water extracts of Nepeta nuda
subsp. albiflora had strong antioxidant effects with 1Cs,
values of DPPH as 54.4 and 113.0 pg/mL, respectively.
The TPC of flowers, leaves and roots methanol extracts
of Nepeta humulis were found as 123.18, 66.20 and
5477 mg GAE/g extract, respectively. Flower extract
which had the highest TPC displayed best RCA with 1Cy,
of 1290 and 350 ug.mL" against DPPH and ABTS
respectively (58).

Table 3: Total phenolic content, radical scavenging activity and enzyme inhibition of the extracts

TPC® RSA° Enzyme inhibition
Samples and

standards mgGAE/g mgQE/g DPPH SCs, ABTS SCs, urease ICy, XO ICy,
NP-LF 50.81+1.50 35.40+1.06 433.18+12.74 82.29+0.98 62.47=0.10 48.48+0.10
NP-S 13.37+£0.34 9.03+0.24 523.49+5.82 381.58+5.15  230.59+0.23 222.67+0.13

Gallic Acid 1.52+0.06 3.29+0.09

Quercetin 5.87+0.13 8.52+0.16

Acetohydroxamm 24 56+0.29

acid

Allopurinol 0.54+0.04

GAE, Gallic acid equivalent; QE, quercetin
equivalent; SCs,, value of the concentration of extract
required to scavenge 50% of DPPH and ABTS radicals
(ug extract per mL methanol); ICy, value of the
concentration of extract required to inhibite 50% of Jack
bean urease and bovine milk xanthine oxidase enzymes
(ug extract per mL methanol). Total phenolic contents
are expressed in mg GAE/g extract and mg QE/g
extract. *Radical Scavenging Activity

d) Urease and Xanthine oxidase inhibitions of the
methanol extracts

The urease enzyme inhibition of the NP-LF with
ICs, value of 62.47 ug.mL™" was only three times lower
than the inhibition of acetohydroxamic acid (24.56
ug.mL™") which is standard medicine (Table 3). NP-S had
low inhibition against to this enzyme with IC,, value of
230.59 ug.mL'. The xanthine oxidase inhibition of the
NP-LF and NP-S extracts, 48.48 and 222.67 ug.mL"
respectively, were quite lower comparing to the
inhibition of allopurinol (0.54 ug.mL™") which is standard
medicine reducing the production of uric acid in the
body caused by certain cancer medications and kidney
stones. Akdeniz et al. (2020) were screened urease
inhibition effect of the essential oils and ethanolic
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extracts of Nepeta heliotropifolia and Nepeta congesta
subsp. cryptantha comparing with the standard thiourea.
They reported that none of them exhibited urease
inhibitory activity (47). In another study, ethyl acetate
sub fraction of Nepeta praetervisa showed significant
urease inhibitory activity (68%) (59). The structure-
activity relationship revealed that the planar flavones and
flavonols with a 7-hydroxyl group such as chrysin,
luteolin,  kaempferol, quercetin, myricetin, and
isorhamnetin inhibited xanthine oxidase activity at low
concentrations, while the nonplanar flavonoids,
isoflavones and anthocyanidins were less inhibitory (35).
Although the inhibitory effects of the extracts cannot
compete with acetohydroxamic acid and allopurinol, the
fact that they are a natural herbal inhibitor source shows
that these extracts are more suitable for use.

[V. CONCLUSION

This was the first investigation on the chemical
composition and bioactivities of the Nepeta pilinux. The
polar and apolar extracts of aerial parts had high
amount of phenolic and essential oil compounds and
demonstrated the potential antioxidant capacities. The
polar extract with 3.1% rosmarinic acid had urease and
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xanthine oxidase inhibition as well. This comprehensive
evaluation of Nepeta pilinux revealed that this endemic
plant could be the source of valuable therapeutic
compounds. Besides, this report would be the incentive
for further works on this plant's metabolites.
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Dispersion Devices using a Fourier Analyzer

JIUCTIEPCIVHI IIPUJIAJIY 3 BUKOPUCTAHHSIM ®YP'€ AHAJII3BATOPA

V. Kozubovskyi © & Yu. Bllak ®

Abstract- The paper considers the possibility of optimizing the
parameters of dispersion devices for gas analysis, which use
correlation reception of the useful signal and are used for the
analysis of gas mixtures in the visible and UV regions of the
spectrum. The factors affecting the optimal filtering of the
useful signal in the electronic path of the device are
determined, and methods of eliminating this influence,
including the background component of the signal, are
proposed. As an example of the use of gas analysis devices
with correlated selection of a useful signal in the electronic
path of the analyzer, the structural diagram of the device for
the analysis of SO2 in the gases of thermal power plants is
described.

Keywords: gas analyzer; correlation signal selection;
electronic channel.

Abcmpaxmueiii: B podoTi  po3rIsiHYTa  MOMKJIMBICTH
onTuMmisanii mapamerTpiB AucnepciiiHUX NpPWJIaLiB ra3oBoro
aHajgi3y, §Ki BHMKOPUCTOBYWTb KopelsUiiiHuii npuiiom
KOPHUCHOI'0 CUTHAJy i 3aCTOCOBYHOTHLCH UIAA aﬂanisy ra3oBux
cymimeil y Buaumin Ta Y® obaactax cnexktpy. BusHaueHo
¢akTopn, sfKi BIVIMBAWTHL HAa ONTHUMAAbLHY (inbTpauiro
KOPMCHOI0 CHTHAJLy B €JEeKTPOHHOMY TPaKTi mnpuiany,
3alIPpONIOHOBAHO METOAH YCYHEHHSl HbOro BIUIMBY, B TOMY
yucai i ¢oHoBoOi ckiagoBoi curHaay. Sk mpukiajg
BHUKOPHMCTAHHSI NMPWJIAAiB ra3oBoro aHagizy 3 KopeJsiliiiHum
BUJIIEHHSIM KOPHUCHOI0 CUTHAJIY B €JEKTPOHHOMY TPAaKTi
a”HaJji3aTopa oOmHcCaHAa CTPYKTYpHA cXeMa mNpuiagy s
anauizy SO, y razax TeIIoBHX eJIeKTPOCTAHIII.

I. BCTVII

a 3BCICHHMMHU JaHUMH 10 YKpaiHi OCHOBHHMU

3a0pyaHIOBaYaMu aTtMoc(epr MiIiCT € I 1 BHKUAW

ABTOTPAHCIIOPTY — B OCHOBHOMY BakKKi BYTJICBOIHI,
(dbopmainbaeria, OcH30MmipeH, MIOKCH a30Ty, a TaKOXK BaxKi
MeTand. AJDKe caMe IIi pSUYOBHHH, 3a CIOBaMH JIKapiB, €
OMHUMH 3  OCHOBHHX  30yJHHWKIB  OHKOJOTIYHHX
3aXBOPIOBAHb.

Cepen iHIIMX NMPUYMH 3a0pyAHEHHS IOBITPS MICT
(daxiBIi HA3WBAIOTh CKOPOYCHHSA IUIONII  3EIEHUX
HACa/KCHb. 3a0e3MeUeHHs HANIHHOrO Ta OXHO3HAYHOTO
KOHTPOJIIO BUKHU/IIB HEOC3MEUHNX PEUYOBHUH y HABKOIUIITHE
CEpEeIOBUINE € OIHWM 3 HaWOUTBII aKTya hbHHUX 3aBIaHb IS
€KOJIOTii.

Cepex METOIIB KOHTPOIIO BUKHUIIB Ia30IMOMiOHIX
PCYOBHH HAMOLIBII IEPCICKTUBHUMU 1 IMAPOKO BXKUBAHUMH
METOJaMH € ONTH4YHI abcopOwiiiHi Meroan. Bonnm
JIEMOHCTPYIOTh BHCOKY TOYHICTb, HaTIHHICTP

Author o: Doctor of technical sciences, professor of the department,
Uzhhorod National University. e-mail: kozubvr@gmail.com

Author o: Candlidate of Physical and Mathematical Sciences, Associate
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METPOJIOTIYHUX  TapaMeTpiB, XOpouli  eKCILTyaTalliitHi
XapaKTEPUCTHKH.

Jlmst TiABUINEHHS CEeNeKTHUBHOCTI abcopOmiiHIX
ONTHYHMX NPHIAAIB YaCTO BHKOPHUCTOBYIOTHCS METOAN
KOPEJIIHHOrO aHami3y.

OcTaHHIM YacoM CTaJIM IIMPOKO BUKOPHUCTOBYBATH
KOpEJLLIHHI THIIM TIpWJIadiB 3 BHIUICHHSIM KOPHCHOTO
CHUTHAJTY B €JCKTPOHHOMY TpakTi. BoHum ocHOBaHi Ha
CKaHYBaHHI 3 BEJIMKOIO YAaCTOTOIO BY3bKOT'O CHEKTPAJIHLHOI'O
nmiamaszony (20-40) HM, y sKOMY IepeOyBarOTh CMYIH
TOTJIMHAHHS JIOCIIKYBaHHX Ta3iB, MI0 MAlOTh XapaKTepHY
CTPYKTYPY 1 TO3BOJIAIOTH 1ACHTH(IKYBATH BEIUKY KUIBKICTh
ra30BUX KOMIIOHEHTIB, JIiHII TMOIJMHAHHSA SKUX JIEKaTb B
MeXax o0jacTi CIeKTpa, IIO CKaHYeTbCS 1 MAlOTh
XapaKTepHy CTPYKTYpY BHACIHIZOK KONMUBAJIbHUX (s YD
obnacTi criektpy) abo obeprampaux (it I4 obnacti) pyxiB
Morekynu. Taki npuiaau, siK NpaBUiio, BUKOPUCTOBYIOTH
JUTS HAaYKOBHX JOCIHIPKEHb TMPHW BHWBUYCHHI IPOIECIB, IO
IIBHAKO MPOTIKAIOTh [1]. CkanyBaHHS CIIEKTPY
3MIACHIOETRCST IMIBUAKAM IEpPEeMIMIeHHsIM Audpaxiiitaol
PEIIITKH, ITOBOPOTHOTO JI3epKajia MOHOXPOMATOpa, IIOCKO-
napajieJbHOI IUIACTUHM, BCTAaHOBJIEHOI Ha MLUISXY HOro
TPOMEHIB, BHXIIHOI IMIIMHK  MOHOXpomartopa  [2].
[Ipu nerekTyBaHHI CHEKTPY, 10 CKAHYEThCA 3a JOMOMOTOI0
(doronpuiiMada, TEpiOAUYHUIN ENEKTPUYHUA CHUTHAN Ti€l
abo iHmoi ¢GOopMH B 3aJEKHOCTI BiJX HASBHOCTI raszy, IO
BU3HAYAETHCS B aTMOC(QEPHOMY TIOBITPi, HAAXOAHUTH Y
cucreMy peectparii. [menTudikariss ra30BUX KOMIIOHEHTIB
32 XapakTePHUMH OCOOJIMBOCTSAMHE TIEPIOJUYHOTO CHTHATY
MPOXOAWTh  HaWYacTilme 3a paxyHOK (opMyBaHHS
CHHXPOIMIYNECIB, SIKi MMOCTYMAIOTh B CHCTEMY PEeCTpallii 3
BH3HAYCHOI0 YaCTOTOI B 3aJISKHOCTI Big mepioxy
CTPYKTYpH  JOCIIJDKyBaHOTO  Ta30BOrO  KOMIIOHEHTa
[3,4,5]. OnHak MOXTHBHE 1 iHIMHA [UISIX - (QUIBTpAITis
KOPHCHOT'O €NIEKTPUYHOTO CUTHAIY B CHCTEMI peecTparii 3a
JOIIOMOTO0 HEYYTIMBHX OO0 3MIiHH (OPMH CHTHAITY
¢inprpie [6]. Ha upomy npuHImmi GyJd CTBOpEHi NpUIAAn
st anamizy SO, B Ta3omofiOHMX BUKHIAX TEIIIOBUX
enekrtpoctanuidi i NH; npu TexHomoriyHux mporecax
[7,8].

Enexrponni cmyru moriuHaHus, Hanpuknan, SO,
MalOTh SCKPAaBO BHPAXEHY XapaKTEepHY KOJIHMBAJIbHY
crpykrypy (muB.puc.1). Tomy y BuXigHIH IDIOMMHI
HoixpoMaTopa, Tpu HasBHOCTI B pobouiii kroBeri SO,
Oyne crocrepiratucs crektp SO, y Burmsai  "cBimmmx" i
"TeMHUX" CMyr, WI0 YepryroTbes (B  MaKCUMyMax
TIOTJIMHAHHS CIIEKTPY BHIIPOMIHIOBAHHS TOCIAOIIOETHCS, B
MiHIMyMax - 3aJUIIAaeTbCs Oe3 ICTOTHHX 3MiH). [Ipn

CKaHyBaHHI IbOrO CIEKIpy 3 dYactororo (U, 3a
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JIOIIOMOT'0I0, HAIPUKIIAJ, Hapi3aHUX Ha 0OEpTOBOMY IHCKY
pamiabHUX BUXIJHHUX IIUTHH (YUCIIO NIUTHH BUOUPAETHCS 3
YMOBH, 1100 y 30HI CKaHyBaHHA B KO)XHHH MOMEHT Hacy
3HaXOAWNAcs TUNBKM  OJHA  [IUJIMHA), Ha  BHUXO.II
¢oronpuiiMaua (poroeneKTpoHHOro MoMHOKyBaya - OEI])
3'IBIISIETHCS NICKTPUYHUN CHTHAI 3 MIEBHOIO 'PE30HAHCHOIO"
st SO, 4acToTol ®,. AMIUTITYya BOTO EIEKTPUYHOTO
curHaiy npormopuiiina koruenrparii SO,.

YacTora @, 3a€XHUTh BiJl YACTOTH CKaHYBAHHA (),
i KUTBKOCTI N JiHIA TOTMHHAHHA HAa MAUISHIN CIEKTPY
aHaJIi30BaHOro ra3y (aus.puc.l).

CHiBBIIHOIIEHHS IUX YacTOT a),,/wp = n B
SJIEKTPOHHOMY TPaKTi NpHIaay 3IiHCHIOEThCS (imbTpamis
OTPUMAHOr0 cWrHanmy. Sk BumHO 3 puc.l, curHam wmae
CKIIaJIOBy 3 4YacTOTOW @, , IOB'I3aHy 3 HAasABHICTIO
IHTETpaIbHOTO  TIOTVIMHAHHSA  BUIPOMIHIOBAHHS,  SIKC
30LTBITYETHCS 31 3MEHIIICHHSM JOBXWHU XBHIII.

e A, M

Puc. 1: CxanyBannst ciektpy nornuHanss SO, y BUXi/IHIN IUTOMIKHI CIIEKTPOMETPa 3a JOMOMOIOI0 BHXiHOI IIUJINHH, 10
obepraeTbes

Tomy KopucHMH CHWrHaJ Ha 4YacToTi @,
criocrepiraeTbess Ha (DOHI NHMIKOMOAIOHOTO CHTHATY 3
4acToTo @,. Ammuityau I, I,, 000X 4YacTOTHHX
CKJIAZIOBHX 3QJIEKaThb BiJ IHTEHCHBHOCTI  CBITJIOBOTO
MOTOKY, IO HAaIXOAUTh Ha (OTONpHUIMAd, BiJl BEIHMIMHH
IHTErpaJbHOTO  TOTJMHAHHA  aHAJI30BaHUM  Ta3oM,
HECEJIEKTUBHMX  BTpaT  BHUIIPOMIHIOBAaHHA. AMILTITYIa
CHUTHAJTY Ha 4YacTOTi @, 3aJCKUTh W€ W BiJl BEIMIHHH
JrdepeHiaabHOro MOTJTMHAHHS B JIIHISX TOHKOI CTPYKTYpH
cnexTpy. TakuM YMHOM, BiJHOLICHHS aMILITY CHTHAIIB
LA, BU3HAYAETHCS TUIBKU IUQepeHITi AT HIM
TIOTJIMHAHHSAM BHUIIPOMIHIOBAHHS aHATi30BAaHUM Ta30BUM
KOMITOHEHTOM 1 HE 3MIHIOEThCS MpH  Bapialisax
IHTEHCHBHOCTI JUKEpena BUIIPOMIHIOBAHHS, HECEIIEKTHBHUX
BTpAT, 3MiHI PiBHS IHTETrpajbHOTO ITOTJIMHAHHS 32 PaXyHOK
HasBHOCTI,  HANpWKJIaJ, Ta30BHX  KOMIIOHEHT, IO
3aBaXKAIOTh.

Ha puc.2 naBemeni mimsaku crekrpis NO, NHj,
SO, B obmacti 200-230 um i NO, B o6macti 430-450
HM. SIK 0a4nMO, CIIEKTPH MaroTh XapaKTepHY CTPYKTYpY.
Hinsukn criekrpiB NO, SO,, NH, 3Haxomstees Ha Kparo
IHTEHCHBHHUX E€JIEKTPOHHUX CMYT TIOTJIMHAHHS, TOMY
IHTErpaJibHe  TOIJIMHAHHA  3HAaYHO  3MIHIOEThCA 31
3MEHIICHHSIM JOBXWHHM XBWii. OpepXaHi B pe3ynbTari
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PO3paxyHKIB TapMOHIYHI CKJIaJy YacOBUX CHIHAIIB, IO
3HIMAIOTHCS 3 (OTONpHUIIMada NMpY CKaHyBaHHI, HABEACHI Ha
puc.2.a, MUIIHKA BiNMOBITHUX CICKTPIiB 300pakeHi Ha
puc. 2.6. OTtpumani PO3paxyHKOBI 3aJIKHOCTI
MepeBipsUINCS  eKCIIEPUMEHTAJbHO 32 JONOMOIOI0
CKaHYyIUOro 3 BEIUKOI @, AutaHkH (Hampuknan, NHj,
SO,) y chekTpi eneKTpUYHOrO CHTHATXY MPHCYTHI MBI
OCHOBHI 'apMOHIKH - TIepllia BiANOBIJIa€ YacTOTi @, 1 Apyra
(n-ta) - @, nOe /1 - KUIbKICTh JIiHIA TOIVIMHAHHS Ha
CKaHOBaHIHM MUIAHII criekTpy. Tak, npu ckaHyBaHHI AUITHKA
cnektpy NH; 200-220 um uacroTta @, BiamnoBimae m'sitiit
rapMOHill, 1 AeB'ATiH rapMoHiui (/7 = 9) npu cKaHyBaHHI
ninstakd 210-225 um SO,. SKIo K CKaHyeThCs He Iije
YHCIIO TEpioAiB CTPYKTYpHU CIIEKTpY, Hanpukiax /1 = 4,5,
TO IHTEHCUBHHUMU € 4 1 5 TApMOHIKU CHEKTPY EIEKTPHIHOTO
CHTHAIY.

Hust NO ma crexrpanbhiii mimsaami 200-230 um
CIOCTEpIraeThes BCBOTO 3 BY3BKHX KA
nornuHadds. OQHAK, OCKIIBKK JiHIT HOITIMHAHHSA MAalOTh
BUTIIAN JenbTa-QYHKIIA, TO OKpiM 3-0i TapMOHIKH
CIIOCTEpIraeThcsi  pAJ  IHTEHCHBHUX  OUTBII  BHCOKHX
TapMOHIK.

YV pasi x NO,
3HAXOMATHCS  HAWOLIBII

433-450 =M
4oTHpU  JIiHII

Ha JIUISHIU
IHTEHCUBHI



DISPERSION DEVICES USING A FOURIER ANALYZER

TIOTJIMHAHHS, IIUpPUHA 1 GopMa SIKMX pi3Ha 1 TOMy ITOpsn 3
TapMOHIKOIO /7 = 4 CIIOCTEepIraeTsCst psifi IHTEHCHUBHUX
OiJIbIII BUCOKHUX T'APMOHIK.

OTxe, y pasi aHamizy ra3oBHX KOMIIOHCHTIB 3
anepionuvHO0 CTpyKTyporo crekrpa (mampukian, NO,),

ab0 3 MmMUpHHAMH JiHIN MOTJTMHAHHS 3HAYHO MCHIIMMHA
nepiogy crpykrypd (minii normuHanas NO MaroTh BUIIISA
nenbpra-QyHKIH) COEKTp eNeKTPUYHOrO CHUTHANY, IO
3HIMa€eThes 3 (oTonpHiiMada € JTOCUTh CKIAJHUM i MICTHTh
HHU3KY TapMOHIK.
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Puc. 2: 3anexHICTh CBITIOBOrO MOTOKY BiJl TOBXWHU XBHWJI Y BUXIAHIH IUIOIIMHI CIIEKTPOMETpa IS Pi3HUX ra3iB (a) Ta
CIIEKTPH eNEKTPUYHHUX CUTHAIB, 10 3HIMAIOThCA 3 (pOTONpHiiMada CEKTpOMETpa MpH CKaHyBaHHI BUXiTHOI IIUTHHU (0)

SIKmo K CTPYKTypa CIIGKTPY Ma€ XOpOLIy
nepiognunicts  (SO,, NHj), To cmocrepiraerscs, B
OCHOBHOMY, TIIbKH OJHA /+-Ta TapMOHiKa, aMILTITyIa SKOi
3aJIOKUTh BiJl KOHLEHTPALil aHAJIi30BaHOrO KOMIIOHEHTA B
ra3oBiif cymimii.

Bnaue ma cnexmp kopucnozco cuewany napamempis
CKAaHyru020 CheKmpomempa.

JocmimkyBaBcss BIDIMB Ha TapMOHIYHHH CKJIaj
KOPUCHOTO CHWTHANy 3MiHA IIMPUHU IIUIHH CKaHYIOYOTO
MOHOXpOMAaTopa, KOHIICHTpAaMii JOCHiIPKYBAHOTO Ta3zy,
3MIIIEHHS B IUIOOIMHI  BUXIAHOI INIJIMHU  CIIEKTPY
JIOCIIIKYBAHOTO Ta3y, BUOOPY IIMPUHH IUISHKA CIEKTPY,
Mo CKaHyeTbes. Ik Oyne TMoka3aHO HIDKYe, BCl Il
mapameTpu MaroTh ICTOTHHI BIUIMB Ha
TapMOHIYHHUN CKJIA]] i BEMTUYUHY KOPHCHOT'O CUTHAITY.

EkcniepuMmeHTanpHa  YCTaHOBKa — CKajaiacs 3
OCBiTIIIOBaua Ha OCHOBI peitepieBoi mammu JIJIC-30
(orrrrunoi mammu OI18-9), KBapIIOBOi KIOBETH JTOBKHHOK L
= 100mMm, moroxpomaropa MJIP-3 31 3BOpoTHOO JTiHIHHOIO
mucriepciero 1,3 wM/MM B obmacti  (0,2-0,6) MxwM,
¢doronpuiimaya ®DEI-142 (DEII-86) miakiaroueHOro 10
CaMOITUCTIA Yepe3 Y3TOIKYBaTbHUH ITiICHITIOBAY.

VY kroBeTy Hamyckanucs ra3oi cymimi NH; B azori
Pi3HOT KOHIICHTpAITi.

3mina  wupunu  6xioHol [ GuxioHol  winunu
monoxpomamopa. 1lluprHa TITHH 3MIHIOBAJIACH Y MEXax
Bix 0,1 no 0,25 mm. KoHIeHTpallis B KIOBETI JJOpiBHIOBaJIa
1000 vy, TTpu 1bOMY CIIEKTpajibHA IIMPUHA IIJIMH Oys1a
3HAYHO MEHIIIC MepioAy /] CTPYKTYpH CIIEKTPY MOTJTHHAHHS

NH;. ¥V Takux ymoBax 3HiMaBcsi criekTp nornuHanas NH; B
obnacrti Big 190 no 230 um. [yist po3paxyHKiB BuOMpanach
ninsaka crnexkrpy (200-220) HM 1 BU3HAYaBCs TapMOHIHHUMIA
CKJIaJl KOPHCHOTO CHI'HAJy HpH IOCTIJOBHOMY CKaHYBaHHI
i€l TUISTHKH.

Pe3ynpTati po3paxyHKiB HaBeACHO Ha puc. 3. Sk

0aunMoO, TpyU 3OLUIBIICHHI IIAPUHU IIUIMH BEIWYHHA
KOPUCHOTO CUTHanmy (6-01 TapMOHIKH) 30iTbIIYETHCS.
30inbUIyeTbcss 1 BIJHOIIGHHS — aMIUNTY  T'apMOHIK

[Csl/|Cy/, Benmumnna [/ Cg [ - (| C5 | + [ C; [) /2] /] &
/, TOOTO KODUCHHMH CHrHAI 3 BpaxyBaHHAM (HOHOBOI
CKJIaJIOBOI, BIJHECEHOI JO OCHOBHOI TapMOHIKM YaCcTOTH
CKaHyBaHHS.
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Puc. 3: 3MiHa aMIUTITY/] TADMOHIK €IEKTPHYHOI0 CHTHATY [P 3MiHI IMMPUHHU ¢ BXiJHOI M BHXIiJHOI LIIINH CKAHYIOYOr0
CIIEKTPOMETpa

Ho sxux oice Mmedc HeoOXiOHO 30INbULYEAMU  UUPUHY
winun? ChekmpanbHa Wwupuna wiiuH ROGUHHA Gymu.
Ad.=08] nas [OCATHEHHS MAaKCHMAaJIbHOI BEIHYMHH
CHTHAITY;
{ (1)
adi=0,371/] s OTpUMaHHS MaKCHMMAJIbHOTO BiJHOIICHHS
curnain/mym (CIIB).

[TigcraBnsroun MapaMeTpH CIIEKTPY TTOTTHHAHHS
NH; i moHoxpomaTtopa MJIP-3 y Bupa3 misl CHEKTpaIbHOL
MIMPHHA THiuH [9]:

d)=DeAx, @)

ne [, - 3BOpoTHa IiHiMHA OuCIepcis, i BpaxoByroun (2),
OTPUMAEMO ONTHUMAJIGHE 3HAYCHHS T€OMETPHUYHOI NIMPHHA
LIJIAH:

AXpax=1.5mm; Axcpe=1.15mm.

ToOTo 30LNbIIEHHST O IUX MEX IIUPUH BXIJHOI 1
BUXITHOI HIUIMH OyJe MPUBOJUTH JO 3POCTAHHS BEIUYNHH
KOPHUCHOTO CHTHANy (IIHPUHHK BXiJHOI 1 BHXiOHOI IIiTHH
3a3BHYail BUOGHPAIOTH PIBHUMH).

3mina eapmoHiuH020 CKIAOY KOPUCHO2O CUSHATLY
npu 30inbueHHi KoHyeHmpayii docaioxcysanozo 2azy. B
ra3oBy KIOBETY TIIOCJIIOBHO HAIyCKaIKCh KOHIEHTpAIlil
NH; pisri X; = 250 Mo, X, = 800 mun™', X; =1600 MitH
! JIns KOKHOTO 3HAYEHHs KOHIIEHTpALLii 3HIMaBCs CHEKTp Y
miamaszoni mosxuH xBuiab Bix 190 mo 230 vM i 3a
JIOIIOMOT 010 TiepeTBopenHst Dyp'e BU3HAYABCS TapMOHIYHUI
CKJIaJi KOPHCHOIO CHrHaNy. Pe3ynbTaTH eKCIepuMEHTY
HaBeJeHO Ha puc. 4. SIk BUgHO 3 pHc. 4, 31 30UIBIICHHIM

© 2024 Global Journals

KOHIICHTpAIlii JOCIIPKYBAHOTO a3y MaKCHMYM PO3TOILTY
TapMOHIK KOPHCHOT'O CHUTHAQJIy 3MIIIyeTbcss B Oik Oimbmr
HU3BKOYACTOTHUX T'apPMOHIK.

Ie, MaOyTh, MOB'A3aHO 3 TUM, IO 3i 30UTBIICHHIM
KOHIICHTpAIlii JOCTIUKYBAHOTO Ta3y JIiHIl TOTJTHHAHHSI
HIMpIIaTs 1 cTpykTypa crnektpy NHj crae 6mmxgoro 1o
CHHYCOiJAJIbHOI, IO 1 TPU3BOAMUTH IO 3MEHILEHHS BKJIaay
BHCOKOYACTOTHUX 'APMOHIK B KOPHCHHUI CUTHAI.

3 HaBeJEHOrO EKCIEPUMEHTY BUILIUBAE, L0 JUIS
BUMIpPIOBAaHHS KOHLEHTpAalil JOCTiUKYBaHOIO ra3y B
LIMPOKUX MeXaxX HEOOXiJHO IETeKTyBaTH KOPUCHHUN CHIHAI
Ha JICKIJIBKOX OJIM3BKMX TapMOHIKaX, IIOB'SI3aHUX 3
HasIBHICTIO CTPYKTYPU CMYTH MOTJIMHAHHS JOCIIKYBaHOI'O
razy.
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Puc. 4. Tlepep03MOAiT aMILTITY/I TApPMOHIK KOPHCHOTO CHTHAITY TIpH 30iblieHH] KoHIeHTparii X NH;

3cye  Oinsinku  cnekmpy, WO  CKAHYEMBCSL
JocmimxeHns TIPOBOTUIIUCS pu BHUKOPHCTAaHHI
kounentpanii NH; a6o NO, B kioeri pisuiii 1000 mun
' 3mimaBcs cnektp mormuHanHs NH, B o6macti (190-230)
M ta NO, B o6macri (430-460) uM. 3 OTpUMaHHX CIIEKTPIiB
BHOHMpaIHCA 3MillleHI OJWH BIJHOCHOTO OIHOI'O OLIBII
BY3bKi JUISHKU CHEKTPa 1 MPOBOIMIOCS OOYMCIICHHS iXHIX
®dyp'e 0Opa3sis.

Ha puc5 HaBemeHo mepepo3Omil aMILTITY[
rapMoHik B pasi 3minierns crektpy NH; (a), crpykrypa
skoro keasimepiomiuaa, i NO, (6), mo Mae 3HaYHy
arnepiomiyHiCTh CTPYKTYpHU. SIK 0auumo, 3CYB CKaHOBAHOI
JUISTHKY CHIEKTPY MPU3BOJUTH JI0 3HAYHOrO IMEPEpO3IONiTy
aMIUTITY]l TApMOHIK.

&

1/ €+ omued J ICw{ ormrm.ed
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Puc. 5: Tlepepo3moin aMIUTITy ] FapMOHiK KOPHCHOTO CUI'HAITY y BUMaaKy 3Mmimmenns crekrpiB NH; (a) Ta NO, (6) y
BHX1JIHI TUTOIHMHI CLICKTPOMETpa
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[Mpuyomy y JApyroMy BHIIAIKY AaMILTITYIH
TApMOHIK 3a3HAIOTh CYTTEBUX 3MiH BXKE€ IOYHHAIOYH 3
MEpIIOl TApMOHIKH, B MEPIIOMY - 3HAYHO 3MIiHIOIOTHCS
aMIUTITYIM TUTBKM OINbII BHUCOKHMX TapMoOHIK. 3 pwuc. 5
BHIUIMBAE, IO MPH PETEIFHOMY BHOOpI MIJSHKH CIIEKTPY
MOYKHA 3HAYHO 30UIBIINTH aAMILTITY/ly TAPMOHIKH, MOB'SI3aHy
3 HASBHICTIO JOCTIKYBaHOT'O ra3y B KIOBETi, a 3HAYHTH, 1
MiIBUIMMTA  BiJHOIICHHS CHTHAN/IIyM TIPH  BHMipax
KOpHCHOro curHany. Tomy, BHOOpY IUISHKH CIEKTpa i
CcTaOlIbHOCTI MOro IIOJMOXKEHHS B IUION[MHI BHXIiJHOL
LIUTHHA MOHOXPOMATOpA CIIi/I IPUIUIATH 3HAYHY yBary.

Bubip wupunu dirauku cnexmpa, wo ckamyemucs.
[lpn cepenHbOKBAJIPATUYHOMY JETEKTYBaHHI KOPHUCHOI'O
CHTHANy, IIO 3a3BUYaii NPUHHATO B Ta30aHAJITHIHHX
npuiagax, Horo BeNWYMHA BH3HAYAETHCS IUIOMICHO, MIO0
3HAXOIUTKCS MiJ 00BITHOK KOPUCHOro CurHany. [Ipuuomy
IS TUTOMIA 3aJIeKHUTh, NPH HEHIJIOMY YHCIl CKaHOBAaHHX
nepiofiB /[ CTPYKTYpH CHEKTPY CMYTH TMOIJIMHAHHS, Bij
moyaTtkoBoi  ¢asu  (IOYaTkoBOI  JOBKMHH  XBHIII)
CKaHyBaHHS.

JlilicHo, Hexaif, HaNpHUKIaja, CKaHyeTbest M = 4,5
nepiomie A crpykrypu crnektpy NH;. Ipu  HesHaunmx
koHueHtpamisx NH; B KiOBeTi CkaHOBaHHI CHEKTP MOXE

OyTH TpeACTaBICHUI Yy BUTIISAI MOSUTUBHUX HAITiBIIEPiOiB
curycoigu. Tomi curHan, mo 3HiIMaeTbes 3 OEIl, moxe
OyTH 3anMICaHUN Y BUTIIAII:

1,sinztt/t, npu 2nt<t<(2n+1)tl(t) = { 9

-I,sinat/t, npu (2n+1)t<t<2(n+1)t

ne n =012 ..k, = = J/AAf, - nepion curuay,
0 BiJIOBITa€ MEPiOAY CTPYKTYPH, IOCIiPKYBaHOTO Ta3y;,
f, - yacToTa cKaHyBaHHS CHEKTPaiIbHOL MKy A4 = m/].

3a3Bu4ail  JOCHi/KyBaHAa  IUISHKA  CIIEKTPY
BUAINSEThCA  Aiad)parMoro, CHEKTpajbHA INUPHHA SKOL
JIOPiBHIOE AA 1 PO3MIllEHOT Y MIIONUHI BUX1IHOT NIUTHHU (B
Oesnocepenniid ii Gmusbkocti). Toxi, y pasi BEMiprOBaHHS
MOJIOKEHHS ~ CIIEKTPY IoA0  miagparMd, MOXKIMBHA
BHITIAJI0OK, KOIM CKaHYEThCA 4 IINX TEPiOgW CTPYKTYpH
crekrpa i 0,5 mepiofa, 1 Konu cKaHyeThes 4 MUTHX Mepioau
i nea no 0,25 nepionu (quB. prc.6). Y mepiiomMy BUIAIKY
BEJIMYMHA CUTHAY ITCIS IETEeKTYBaHHs Oy/ie TOpiBHIOBATH:

/2

I, = 41 fsinnt/zdt + Ijsinnt/rdt = 9 I, /% )

0
y ApYroMy:

0

4 5)

I, = 41 [sinnt/rdt + 21 |sinmt/zdt = 8,6 1, t/n

0

0

g
;Z‘

Yy

Puc. 6. BenmnarHa KOPUCHOTO CUTHAY MpH cKaHyBaHHi (4+0.5) mepiofiB CTPYKTypH CIIEKTPY aHATI30BAHOTO ra3y (a) Ta
(4+2-0.25) (6)

TakuM uYnHOM,
JIOPiBHIOBATHME!
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BiJTHOCHA 3MiHa CHTHaJy TpPH 3CYBI CIEKTpY JOCHI/DKYBAaHOrO ra3y IIOA0 Jiadparmu
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A=U;-1)/1,100% = 4,5%,

(6)

ne Iep = (1;+ 1,)/2 .

Taki KOJMBaHHS KOPHCHOT'O CHIHATY HPH3BOAATH
0 3HAYHHX  MOXMOOK  BUMIpIOBaHHA. Tak,  AKIIO
MaKCHMalbHa KOHIIEHTpAIlisl MOCIiIKYBaHOTO Ta3y Jdae
ocnabnennst curHany Ha 30% (Take 3HAYCHHS 3a3BHYAi

ra3oaHajizaTopa), TO iHCTpYMEHTAIbHA MTOXHOKA NPTy
NP 3a3HAYCHUX KOJMBAHHIX KOPHCHOTO CHTHAy HE MOXE
Oyru kpauie 15%.

BHOHMpAIOTh AN JOCSATHEHHS  JIHIHHOCTI MIKaIN

a,% |

75

\
12 - \
AN
\
N
& N
“~
~
- S
4 A - o —
1 2 3 4 5 p; 7om

Puc. 7: 3MiHa BEMUYWHA KOPUCHOT'O CUTHAITY TIPH 3MIIIEHHI CIIEKTPY aHATI30BAHOTO Ta3y Y BUXiIHINA TUTOIIHHI
CIIEKTPOMETPY B 3AJICKHOCTI BiJl KLIBKOCTI MEPIOIB CIIEKTPY, 110 CKAHYETHCS

Jlerko OaunTH, MmO SAKIIO /77 JOPIBHIOE IIOMY
YHCITY TIePiO/IiB CTPYKTYPH CHEKTpPY, HAIpuKnaj /717 = 4, To
npu  Oy/b-SIKOMY TOJIOKEHHI CHEeKTpY MION0 iadparMu
BEJINYMHA JIETEKTOBAHOI'O CUTHATY Oyzae omHa i Ta x:

I; =1, = 4I|sinnt/rdt =8 I, o/ (7)
0

ToOro 3MilIEHHS CHEKTPY AOCIIKYBAHOTO Traszy
00 JiadparMu, BCTAHOBJIEHOI 332 BHXIJHOK IIIIHHOK 1
JUISHKOIO ~ CIIEKTPY, PpIBHE IIJIOMY YHCIy MepiofiB
CTPYKTYpH ILBOTO CIHEKTpPa, HE IPU3BOIUTH JIO TOSBU
JIOAATKOBOI IMTOXMOKH BUMipIOBaHb.

3BUYaliHO, 31 30LIBIIEHHSAM YKCIIa M BIAHOCHUN
BHECOK HeUinux vactuH /[ 3MmeHmyetbes. Ha puc. 7
MOKa3aHa TEOPETUYHA 3aJICKHICTh  BIJIHOCHOI  3MiHH
KOPHCHOI'O CHTHAIY IIPH 3CYBlI CHEKTPY AOCIiKYBaHOI'O
ra3y B IUIONIMHI BUXIJHOI IIJIMHU B 3aJIEKHOCTI Bix /7. SIk
6aunMo, 3MeHIIeHHS A TpH 30UIbIIEHHI /77 CHOYATKY

0, ipu <0

Q) = { sin o, t, npu 0<t<2rn/ v,

BiOyBa€ThCSl  JOCHTh UWIBHIAKO, a Jami I8 3MiHa
HACHYYETHCS.
Buoinennss  xopucnoco  cuenany 6  eleKMPOHHOMY

mpakmi npuaady

Omxke, Tpy BUMIpI KOHIIEHTpalii aHaIi30BaHOIO
razy, [0 Mae XOpOUIy HepiOANYHICTb CTPYKTYpPH CIIEKTDY,
3a  JIOIOMOTOK  TpWJIaJy  Ha OCHOBI  CKaHYKOYOro
MOHOXpOMaTOpa  HEOOXiAHO  BiA(DIIBTPYBATH  KiIbKa
TapMOHIK KOPHCHOI'O CHTHajy, ONM3bKuX 10 N-0i, Bif
IHIIMX TapMOHIWHMX CKJIaJOBUX EJIEKTPHYHOIO CHIHAIY,
oo 3HiMaeThcs 3  (Qortonpuiimauva. [l miel  Metu
MOXE CIY)KUTH Y3TOKeHUH 3 curHajom ¢inbtp. Cnpasni,
KOXKHY JUTSHKY 300pa)keHoro Ha puc. 1 eJIeKTpuIHOro
CHTHAJy, MOXKHAa PO3MVISAATH SIK HE3aJEeKHUH, OKpeMHid
BIPI30K CHHYCOiAM 3 YacTOTOI @, OOMEXEHOIO
TPUBAICTIO 1 3 BUMAKOBOO (ha30t0. CHEKTp BOr'0 CUTHAILY
MO)KHA 3HAWTH 3a JIOMOMOTOK TepeTBopeHHs Dyp'e. SAkino
B1JIPi30K CHHYCOiT! MPEICTABUTH Y BUTIIAII:

0, ipu >27n/ w,

TO WOTO CHEKTp Oy/e MaTu BUTIIS:
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TO HOTro CHEeKTp Oyze MaTu BUTIIAA:

2nm/wo

D(w) = [sin wtexp(iot)dt = Ziw,/(w,,z -0’ )(-1)"sin nww/wy 9)

0

OTprMaHuid crieKTp 300paskeHni Ha puc 8. BiH sBisie co0OI0 NIEHTpaIbHUI MaKCHMyM, B SKOMY 30Cepe/KeHa
OCHOBHA YacTHHA eHepril 1 ps He3HAYHUX OIYHUX MaKCHMYMIB.

Prw)

oT.ep

14,0

—-— ey — ———— — — —

(-4)

(1% 2

3 Wy,

Puc. 8. CnexTp elneKTpU4YHOro CUTHAITY, IO 3HIMA€ETHCS 3 POTONpHiiMada IpH CKaHYBaHHI N MEPiofiB CHHYCOINAIBHOI
CTPYKTYPHU CIIEKTPY aHaJIi30BaHOTO ra3y

[luprHa OCHOBHOTO MaKCHMyMy 3BYXKYETbCS B
Mipy 30iJbIIEHHS KUTBKOCTI MepioiiB CHHYCOiAM y Iy3i i
Moke OyTH BH3HaueHa 3 Bupasy (9) abo, BUKOPHUCTOBYIOUH
BI1JIOME CITiBBITHOIIIEHHS

AvedAt =1 (10)
V naHOMy BUNAJKy BOHA JOpiBHIOE: Aw/w, = 1/N.

Tobro, HaM HEOOX1IHO BinGinpTpyBaTH
OTPUMAaHUI CHEKTp BiJ CHEKTPY (POHOBOTO CHTHANY,
MOB'SI3aHOT0, HAMPUKJIAJ, 3 HASBHICTIO KOMIIOHEHTIB, MIO
3aBaXKalOTh. Y BIAMOBIZHOCTI 3 TEOPI€I0 ONTHUMAIBHOI
¢inpTpanii, B pa3i nepemKoa 3 pPIBHOMIPHUM CIEKTPOM
nepenatHa (QyHKIis Takoro (iITPY 3 TOYHICTIO JIO
MOCTIHHOrO MHO)KHMKAa TIOBUHHa OyTH  KOMIDIEKCHO
crpsokeHoro  (yHkmiero  moxo  cuektpa @D (@)
aHAI30BaHOTO CHTHAITY:

k(iw) =k @(i w). (11)

Tobro nepenatHa QyHKIIis MOBUHHA 3 TOYHICTIO 10
MOCTIHHOTO MHOKHHUKA 301raTHCS 31 CIIEKTPOM CUTHAJIa, IO
BUALISAEThCA. B 1boMy BUNAanKy X KopessiiiHa (QyHKIis
(Bimryk QimbTpy) OpiBHIOE MAaKCHMAalTbHO MOXKIIHBIi
BEJTMYHHI

R(w)max = | @(@ )@* (@' - w)dw  (12)

© 2024 Global Journals

TakuM YMHOM  BHUIUICHHS KOPHUCHOIO CUTHalIy B
CJIEKTPOHHOMY  TPaKTi  KOpeJsLiiiHOro  aHajizaTopa
BiIOYBA€ThCSI 32 paxXyHOK KOpEJsLlii CIEKTPY IbOro

CHTHAJTy 3 €TaJIOHHUM, 3aIIUCAHUM B IIaM'SITh IPUIIaNy.
ExcriepiMeHTaIbHO BHUBYABCS CHEKTP KOPHCHOTO
CHTHAJy TIpU CKaHYBaHHI 3 4acCTOTOI0 @, = 7 K[ midsgHKK
cmyru norunands SO, Bix 210 go 230 um. Cymim SO, B
N, xonnentpaniero 200 min' Hamyckanmacs y BHYTpIILHIO
KIoBeTy onrtuyHoro o0ioky npuinaxy @I 01-1. 3 OEII-142
ONTUYHOTO OJIOKY 3HIMaBCs YacOBHH CHTHaJ, 300pa)KeHHi
Ha puc. 1. Ilefi curHam momaBaBcs Hajii Ha CEJICKTHMBHUMN

BoMbTMETp B6-9 1 3 HOro mOMOMOrow BHBYABCH
CIIEKTPaJIbHUN CKJIaJ KOPUCHOT'O CUTHAITY.
ExcrniepuMeHTanbHO OTpUMAaHUH CIIEKTP CUTHATY

300paxkennii Ha puc. 9. Makcumym Ha 10-iii rapmoniui
o0ymoBiieHui HasBHicTIO SO,
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Puc. 9: CrieKTp eleKTpuIHOro curHaiy, mo 3Himaerses 3 OEIT 142 ontiunoro 6moky npuiany @I'01-1 npu koHneHTpamii
SO, x=200mun"

Sk 6aumMo, HEmapHi TapMOHIKM MalOTh OUIBIITY
aMInTiTyqy HiK mapHi. lle moB'a3aHO, MOXKIHBO, 3 OUTTAM
JIACKY CKaHOBaHOI BHXiTHOL minuay. [HuprHa
rapMOHIHHHX cKIanoBuX aopiBHIoe =200 I'm.

[I. CTPYKTYPHA CXEMA AHAJII3ATOPA

JAnoKcuay CIPKU

Cmpykmypua  cxema  KOpPeIAYIliHO20
subupanacs, guxo0sauu 3 makux nepedymos[1]:

ananizamopa

a) anamizarop SO, MOBMHEH OYTH IIEPEHOCHHM IIPHIIAIOM
IUTSI iHCHIEKITIHOT 0 KoHTpoito BukuiB TEC;

0) BUMIpDIOBAHHS MMOBUHHI TMPOBOIUTUCS B Ta30XOMdi JUIs
BUKIIIOYEHHSI MOXKJIMBOCTI BTpar iHQopmamii B cHcTeMi
po0O i IrOTOBKH,

B) BHACIIJIOK CWJIBHOI 3alWICHOCTI ra3iB, IO BiJXOMATH,
HEOOXiTHUI 3aXUCT ONTUYHUX E€JIEMCHTIB BiJ BIUIUBY ITHITY,
Caki, 30JIM, BOJIOTH.

BpaxoByrour I[i BHMOTH, CTPYKTypHa CXeMma
npuiagy otpuMana Bun, 3o0paxeHuii Ha puc. 10. [lotik
BUIIPOMIHIOBaHHS Bif aeWTepieBoi gammu 1 tumy JJ1C-30
(bopMyeThCs 32 JOMOMOI0I0 KOHJEHCOpa 2 1 HAIPABIISIETHCS
B rasoxia. Ockinbku koedimienT moriuHanas SO, B Y@
0051acTi IOCUTh BEIHMKHN, TO JOBXKHUHA KIOBETH ISl aHAIIZY
HeoOximaux kounenrpamniii SO, moBuHHA OyTH 45MM ISt
nianasony 0-5,46 r / M® i 15Mm ays nianaszony Bumipy 0-16
r/ m®. Y Toii sxe yac Bumipropanns SO, B ra30X01i MOBHHHI
npoBoxutucs Ha Bigctani He MeHme 300MM  Big
BHYTPIIIHBOI CTIHU Ta30XO0AY ISl BUKJIFOUEHHST MOXIIUBOCTI
nepernajiiB KOHIIEHTpallii 1Mo nepepizy razoxoay. Y 3B's3Ky 3
UM BiJIKpUTA KIOBETA, Yepe3 SIKY MPOXOIUTh JOCIiKyBaHa
pCUOBMHA, YTBOPEHA IUIOCKOMAPAJICIbHOI KBApIEBOO
IUIACTUHOIO 3 1 MPU3MOI0 4, BCTAHOBJICHOKO Ha KiHIII 30H/A,
SIKMH JKOPCTKO KpIMUTBCA JO TPWIAAY 1 BBOIUTHCS B
razoxij. JloBxxuHa 30HIY nocsrae 1m.

lazoBa mpoba HAAXOAWTh B KIOBETY BHACIIIOK
HAsBHOCTI Ta30BOrO0 TIOTOKY B Ta30XOAi 1 IUISIXOM
npuponHoi nudy3ii yepe3 MeTaJoKepaMiuHMH KOXKYX, Yy

SIKM BOHA BCTaHOBJIIOETHCS. BiMOUBIIMCH BiJg MpU3MH,
MOTIK BUIIPOMIHIOBaHHS TIOBTOPHO MPOXOAHMTH 4epe3
KIOBETY 1 TIOBEPTAETHCSI B aHaIi3aTop. 3a JOIOMOIOI0
o0'ekTBa 5 BUIPOMIHIOBaHHS (DOKYCYETBCS Ha BXIAHY
IWiaMHYy © MOHOXpOMaropa 1 3aloBHIOE  YBITHYTY
mudpakniiHy pemitky 7, pamiycom 250 MM i 3 KiJIbKICTIO
mrpuxiB Ha 1 MM piBaoto 2400. udpaxmiliHa pemnriTka
PO3KIIala€ 1O CHEKTPY TMajaiode BHUIPOMIHIOBaHHS i
(okycye #oro Ha BHXiAHY pyxiIMBY ImmHYy 8. Buximmi
IIIIVMHA 8 Hapi3aHi Ha AWCK JiameTpoM /6 MM 3a iforo
paziycoM. 3araibHa KiJbKiCTh Hapi3aHUX HIUIHH JIOPiBHIOE
20. JIuck BcTaHOBJIEHMI HAa OCi CHHXPOHHOrO IBHTI'YHa 9
tuny JIC-12. SIkmo y rasoxomi mpucytHii SO, TO y
(hOKaTBHIN IDIOMIMHI PELIITKH CIIOCTEPITa€ThCA HOTO CIIEKTP

nornuHaHHA. [iadparma 10 o0Mexye BEJINYNHY
CKaHOBaHOI JUITHKM cHektpy, piBHoi (210-230) =M
(muB.puc. 1). Ha miit minsemi  crmektpa  mpucythi 10

MakcuMyMiB mormuHanHs SO,.
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Puc.10: CtpykTypHa cxema nipunany mist ananisy SO,

linuen 8 Ha OMCKY Hapi3aHi TaKUM YMHOM, 100
/FTa LIKMHA, 3aKiHYMBINM CKaHyBaHHA crektpy SO,
Buiiiuta 3a Mexi giapparmu 10, a  (n+7)-wa
yBifinua. Takum ~ yuHOM, 1pu  oOepTaHHI  JAuCKa
BinOyBaeTbcsi OesmepepBHe ckaHyBaHHs crekTpy SO, B
criektpanpHoMy aiamasoni (210-230) mwm. Sk npumiimau
BUIIPOMiHIOBaHHS 11 BHUKOPUCTOBYETHCS COHSYHO-CITIMHIA
@®EIl 142. Curnan 3 ¢oronpuiimaya 11 HaaxoauTh Ha
nonepenHii mifgcumoBay 12, OCKIIBKK TUTBKM 4YacTHHA
BUNPOMIiHIOBaHHS moruHaetbess SO, B 3a3HAYEHOMY
nianasoHi 10BXHUH XBUib, TO 3 @EII 3HiMaeThCa K 3MiHHA
I/, Tax i moctiiiHa V. CKiajoBa cHTHAIY.

®dopma curHany, mo 3Himaerbcss 3 DEIT micis
MOCHJICHHSI B TIOMepeaHboMY mijacuiatoBaui 12 300paxeHa
Ha puc. 1. Bennunna mocTiiHOI CKIIamoBoi V. 3anexurs Bin
KoHIeHTparii B rasoxomi SO, i iHIMX MOTIWHAIOYHX
BUIPOMIHIOBAHHSI B Iiii 00JaCTi CHEKTPY KOMIIOHEHTIB, Bij
napamerpiB jpkepeia BunpominioBanHs Ta DEIL Tobro B
Hill MICTUTBCS KOpHCHa IiHpOpMALls, sKa Moxe OyTu
BUKOpPUCTaHa Tpd 006poOui curHamis. Tomy V., V.
IIOCHIIIOIOTHCS  BiAmoBigHuMM  migcwmoBadamu 13,14,
JICTEKTYIOTbhCSL  JeTektopamu 15, 16 1 moparorhbes
Ha Bxig AT 17. Y AIII Bennunna V. BUKOPHCTOBYETHCS
B SKOCTi omopHoi Hampyrw, a V. Hagxomute Ha
iHpopmariiinuii BXxig. Takum uyunom B ALl BinOyBaeThes
MEPETBOPCHHS aHAJOrOBUX CUTHANIB B HU(PPOBY dopmy i
onuovyacHo 6eperbest Bimnomenus V_/ V_ . Curnan 3 AL
MOCTyTae€ B TOCTIHHO 3amam 'sitoByroumii mpuctpiii (I1311)
18, nme 3ammcaHa 3aNeXHICTh KOHIEHTpAIl aHAJIi30BaAHOTO
razy (SO,) Bix BiZHOLICHHS CUTHAIIB POOOYOro i OHOPHOro
KaHaiB 1 jgami B Onok BuBoAy iHdopmarii 19. biok
BUBEACHHSA iHpopmamii posmonmiisge iHpoOpMaIio Y
BIJMOBiTHIM opmi Mix Grokom iHmukanii 20, BUX0IOM Ha
wudpo-apykyrounit  npuctpiii  (LIJIIT), Buxomom Ha
camorcenb. Y  Omomi  immukamii 20  3aiMCHIOETBHCS
MUHAMIYHA IHOWKAIls pe3yabTaTiB BHMIPIOBAaHHSI Ha

© 2024 Global Journals

TPHOXPO3PSTHOMY  CBITJIONIOJHOMY iHankaTopi. Js
BpaxyBaHHS 3aJISKHOCTI IIOKa3iB aHamizaTopa Bix ioro
TEeMIepaTypH BCTAHOBIICHWH JaT4MK TeMmmepaTypu 22
(repmoorip), 3'eqHaHHMI 31 CXEMOI KOMIIGHCAIi HyIs
JleTeKTopa. Y 3aJIeKHOCTI BiA TEMIIEpaTypH aHalli3aTopa,
3MIHIOETBCS BEIIMYMHA KOPUCHOTO CHTHANY, IO IOCTYIae
Ha indopmariitauit Bxig AL 17.

Ockinbku Ha  omopHui  kaHan ALl wmae
nojaBaTucsl MeBHe 3HaudeHHs mocriiiHoi Hampyru (10 B),
BENMYHHA TIOCTIHHOI CKIamoBoi V., 00 HAIXOmuTh Ha
AIIll, migTpuMyeTbcss Ha IOMY PpIBHI 32 PaxyHOK
perymoBanss mijgcunenns PEIl 3a monomororo saHIora
3BOPOTHOTO 3B'SI3KY, IO BKIIOYae Onok >xuBieHHS OEIT
21. TakuM 4YHHOM, TPH 3MiHI BEJIWYMHHM IOCTIHHOL
cknanoBoi curtany V., Buxiukanomy mormuHanasMm SO, B
ra3oxofi, 3alMICHICTIO ONTHYHMX €JIEMEHTIB, 3pOCTae
Hanpyra Ha OEIl, He mnepeBuIyIouM OOMYCTUMOIO
3HaueHHd (2,2 kB). [nmi 6roku sxusienss (mammu J1J1C-30,
enekTpoHiku) Ha puc. 10 He Toka3aHi.
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Puc. 11: CrexrpaibHi 3aexHocTi uyTauBocti Gporokarona S; OEIT 142 ceitiosoro noroky @; nammu JIIC-30 i
koeimienra mormuHanusa K; SO,

[Momo BuboOpy obmacti anamizy SO, - (210-230)
HM, TO BOHa o0ymoBeHa CIIEKTPAIbHUMH
XapaKTepUCTUKaMHU 00paHoi enemeHTHOi Oasu (DEII-142,
gamma  JIJIC-30), a TakoX BIiZHOCHO  HEBEIHUKUM
inrerpanabauM normuHanasaM SO, B 1iil 001acri.

JIITEPATYPA

1. Moffat A.J., Robbins J.R., Barringer A.B. Electro-
Optical sensing of Environmental pollutans. //
Atmos.Envison.-1971.-V.5.-P.511-525.

2. Inaba H., Kobayasi T. Laser-Raman
//Optoelectronics.-1972.-V.4. N 4.-P.101-123.

3. Platt U., Perner D. Measurement of Atmospheric
Trace Gases by Long Path Differential UV / Visible
Absorption Spectroscopy. /Opt. and Laser Remote
Sensing. Springer Series in Optical Siences.-Berlin.
1983.-P.97-105.

4, Tlar.4.084.906.CIIA MKW GO1J 3/42. Multigas
digital correlation spectrometer./R.S.Biberro (CILA)
- N 824957, 3assneno 20.09.76;0ny6n. 18.04.78 - 8

Radar.

C., 2 1.uml.

5. PazymoB B.A., 3arunueB A.M. HecenextuBHoe
ocinabieHne CBeTa B aTOMHO-aOCOPOIIMOHHOM W
aToMHO-(uryopectienTHoM — ananmse  //2KIIC.-1979.-
T.31, N 3 - C.381-394.

6. Hosukos B.A., Csemmwmkos I'.B., Cmonos B.I.
Pe3onancuo-mnddepeHmanbHbIi METOJ,
JICTEKTUPOBAHUS MOJICKYTISIPHOTO foma B

atmocdepe//KIIC.-1986.-T.44, N 3.-C.469-474.

7. Ac. 1518732 CCCP MKHU GOIN 21/61.
Koppensimonnsiit  razoananusarop/B.JI.Tonnoseknuit,
B.U.Crenosny, A.JO.3asn (CCCP)- N3864818/24-
25;3asBrneno 11.03.85; Omy6n. 30.10.89. bron. N4O -
4 c¢., 1num.

8. Ilpuboper mias ompeneneaus SO,
razax TOC. /B.JLTonmosckuii, A.JO.3asr,
KosyGosckuii u ap. // TlpuGopsl wu
ympasnenus.-1989.-N12.-C.21-22.

B OTXOZSIIUX
B. P
CHCTEMBIL

9. Onruyeckuii M3MepUTENb KOHIEHTpAluu rasa /
10.A . bopucos,1.A.  IlepeBo3ckuii, B.K.YTenkoB u
ap.//Tp.IIAO - 1979.- Bem. 138 - C.66-71.

Onmumusayust napamempos cKanupyoue2o

cnekmpomempa O7is AHANU3A 20308

B pabore MIPUBE/ICHBI pe3ynbTaThl

ONTUMU3AIMOHOTO pacyera apaMeTpoB IUCIEPCUOHHBIX
npuOOpoOB ra3oBoro anaiuza B YO u BUIUMOW 00JacTsIX
CIIEKTPA, KOTPBIE UCIIONB3YIOT KOPPEISALMOHHOE BhIIEIEHHE
[OJIE3HOTO  CHMIHAja B  €ro  9JJIEKTPOHHOM  TPAKTE.
IpemsioxkeHbl  MENOTHl  ONTMMAJIBHOTO  BBIOOpA  ITUX
napamerpoB. Kak mpuMep HCIOIb30BAHUS OTUX THIIOB
npuOOpoB OIKMCaHa CTPYKTYpHAs CXeMa ra3oaHalM3aTopa
SO, B oTXOAANIIMX Ta3aX TEIIOBBIX AJIEKTPOCTAHIIUIA.

Optimisation of parametres of a scanning spectrometer
for the gas analysis

In the article results of optimization calculation
of parametres of scanning spectrometer for the gas
analysis in UV and visible fields of a spectrum are
considered. The correlation selection of the useful signal
in its electronic path is used. The methods of optimum
choice of these parametres are offered. The block-
diagram of gas analyzer SO, in exit gases of thermal
power stations is described as an example of use of
these types of devices.
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PREFERRED AUTHOR GUIDELINES

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template.zip

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

BEFORE AND DURING SUBMISSION

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.

4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email
address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.

Proper permissions must be acquired for the use of any copyrighted material.

7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.

w
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Declaration of Conflicts of Interest

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and
organizations that could influence (bias) their research.

PoLICY ON PLAGIARISM
Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize
existing research data. The following, if copied, will be considered plagiarism:

e  Words (language)

e Ideas

e  Findings

e Writings

e Diagrams

e Graphs

e lllustrations

e |lectures
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e  Printed material

e  Graphic representations
e  Computer programs

e Electronic material

e Any other original work

AUTHORSHIP POLICIES

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to
its guidelines, authorship criteria must be based on:

1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings.
2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global
Journals and submitting to the respective funding source.

PREPARING YOUR MANUSCRIPT

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese,
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e lLarge images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

Tirs FOR WRITING A GOOD QUALITY SCIENCE FRONTIER RESEARCH PAPER

Techniques for writing a good quality Science Frontier Research paper:

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of science frontier then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind dafter intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e  Align the primary line of each section.

e  Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

(ol olNe]

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

O Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

O Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

O Resources and methods are not a set of information.
O Skip all descriptive information and surroundings—save it for the argument.
O Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
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decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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