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Unveiling Chiral Discrimination in Helically Chiral
Diastereomers through Reversed Phase HPLC:
Insight from Induced Herical Chiralty

Hiroshi Ohrui

Absiract- The most reliable and widely used diastereomer
method in chiral discrimination has a fatal problem in that it is
impossible to discriminate the diastereomers having chiral
centers separated by more than 4 bonds. The problem has
been assumed to be intrinsic to the diastereomer method and
therefore very difficult to solve. In order to solve the problem,
we have developed highly potent chiral discrimination

[T 10 ey

R=0OH or COOH
A

methods by use of helically chiral derivatization reagents (for
example A, Fig. 1)". A has an anthracene-2,3-dicarboximido
group on one side (wing) and OH or COOH group for
derivatization on the other side (wing). The anthracene-2,3-
dicarboximodo group is for highly sensitive fluorescence and
long-distance anisotropy for 'H-NMR study.

Fig. 1

The helically chiral diastereomer derivatized with
A and a chiral sample does not have the distance
problem of two chiral centers because it has only the
chiral center derived from the sample. For example, the
helically chiral diastereomer B (Fig. 1) (derivatized with a
helically chiral reagent and a chiral sample having one
chiral center) has only one chiral center caused by R’
that is derived from the sample, and therefore, B does
not have the distance problem. (The chiral center
caused by R in B is the one to make the derivatization
reagent helically chiral and does not interfere with chiral
discrimination.) Therefore, it is expected that the helically
chiral diastereomers derivatized with A could be
discriminated by some means. In fact, the helically chiral
diastereomers (and stereocisomers) derivatized with A
can be separated by reversed phase HPLC' 2 and A
has been proved to be the most powerful Mosher
reagent for 'H-NMR study." 39 The absolute
configurations of many natural products have been
determined by the HPLC or "H-NMR methods." ¥

However, the question “Why can the helically
chiral diastereomers (and stereocisomers), especially
those having far remote chiral center(s), be separated by
the achiral reversed phase HPLC?” has remained to be
answered.

Author: Yokohama University of Pharmacy Matano  -cho, Totsuka-ku,
Yokohama, Kanagawa 245-0066, Japan.

e-mail: h.ohrui@yok.hamayaku.ac.jp

In this paper, | would like to submit an answer
for the question by citing the separation of anteiso fatty
acids derivatized with A as an example (Fig. 2).

| hope that the answer could attract much
attention and contribute to the further development of
chiral discrimination method.

© 2023 Global Journals
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We showed that the helically chiral diastereomers derivatized with A and anteiso fatty acids up to 21:0
(methyl branching at C18) could be separated by ODS (18 methylene chain) column and those over 18-branching
ones could not be separated by ODS column, but they could be separated by C30 column (30 methylene chain)™

(Fig. 3).
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Fig. 3: HPLC Chromatogram of the Helically Chiral Diastereomers of Anteiso Fatty Acids Derivatized With A By C30
Column

These results indicate that

1. The methylene chain length of the reversed phase
column is important for the separation,

2. Both of the column methylene chain and the
diastereomer’s methylene chain are straight and
interact in a liner way with each other,

3. A Methylene chain of the column must interact with
the two chiral positions (one is the position that tells
the helical chirality of the diastereomer and the other
is that of methyl branching) of the diastereomer
simultaneously so that it gets the two information of
the chirality of the diastereomer at the same time.

Now, a new question ‘“How can one chiral
information of the diastereomer be transmitted to the
other interaction position through the methylene chain?”
arises.

Here, | would like to propose an idea of
“induced helically chiral methylene chain”.

The methylene chain of the column is twisted
clockwise or counterclockwise depending on the helical
chirality of the diastereomer by the interaction with the
helically chiral diastereomer, this makes the methylene
chain helically chiral. (The difference in affinity for the
methylene chain of the column between the anthracene-
2,3-dicarboximido group and the alkyl ester group of the
diastereomer would be playing an important role for the
twisting.) Thus, the information of the helical chirality of
the diastereomer can be transmitted throughout the
methylene chain as the helical chirality of the methylene

chain. The helically chiral methylene chain interacts with
the chiral center at the methyl branching of the
diastereomer. The interaction is different by the (R)- or
(S)-stereochemistry of the chiral center, and therefore
chiral  discrimination takes place. The chiral
discrimination takes place over and over again
throughout the column resulting in the separation of the
diastereomers.

In conclusion, the normally achiral reversed
phase column is changed into a chiral column by the
interaction with the eluate.
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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 poboTi  po3rIsIHYTa  MOMKJIMBICTH
onTuMmisanii mapamerTpiB AucnepciiiHUX NpPWJIaLiB ra3oBoro
aHajgi3y, §Ki BHMKOPUCTOBYWTb KopelsUiiiHuii npuiiom
KOPHUCHOI'0 CUTHAJy i 3aCTOCOBYHOTHLCH UIAA aﬂa.nisy ra3oBux
cymimeil y Buaumin Ta Y® obaactax cnexktpy. BusHaueHo
¢akTopn, sfKi BIVIMBAWTHL HAa ONTHUMAAbLHY (inbTpauiro

KOPHCHOI0 CHTHAJY B €JeKTPOHHOMY TPaKTi mpuiany,
3alpONOHOBAHO METOAM YCYHEHHSl LbOr0 BIUIMBY, B TOMY
yucai i ¢oHoBoOi ckiagoBoi curHaay. Sk mpukiajg

BHUKOPHMCTAHHSI NMPWJIAAiB ra3oBoro aHagizy 3 KopeJsiliiiHum
BU/IJICHHSIM KOPHMCHOTO CHTHAJIY B €JEKTPOHHOMY TPaKTi
aHaJi3aTopa oONMCaHa CTPYKTYpHa cXeMa HNpWiagy s
anauizy SO, y razax TeIIoBHX eJIeKTPOCTAHIII.

I. BCTVII

a 3BCICHMMHU 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 a: 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
Professor, Uzhgorod National University.

METPOJIOTIYHUX
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, ITOBOPOTHOIO JI3epKajia MOHOXPOMATOpa, IIIOCKO-
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
s anamizy SO, B Ta3omofiOHMX BHUKHIAX TEIIIOBUX
enektpoctanuidi i NH; npu TexHonmoriyHux mporecax

[7,8].

nmapameTpiB, XOpOIIl  eKCIUTyaTamiiHi

Enexrponni cmyru moriuHaHus, Hanpuknan, SO,
MalOTh SCKPaBO BHPAXCHY XapakTepHY KOJIHBaJIbHY
crpykrypy (muB.puc.1). Tomy y BuXigHIi ImDIOMMHI
HoixpoMaTopa, Tpu HasBHOCTI B pobouiii kroBeri SO,
Oyne crocrepiratucs crektp SO, y Burmsai  "cBimmx" 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 JHCKY
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 ®,. AMIUTITYyIa BOTO EIEKTPUYHOTO
curHaiy npormopuiiina koruenrparii SO,.

A

YacTora @, 3a€XHUTh BiJi YACTOTH CKaHYBAHHA ),
i KUTBKOCTI N JiHIA TOTJMWHAHHA HAa MJUISHIN CIEKTPY
aHaJi30BaHOro ra3y (aus.puc.1).

CHiBBIIHOIIEHHS IUX YacTOT a),,/wp = n B
SJICKTPOHHOMY TpaKTi NpHiIaay 3iHCHIOEThCS (ibTpamnis
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.

HM

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

Tomy KopucHMH CHWrHaJ Ha 4YacToTi @,
criocrepiraeTbess Ha (DOHI NHMIKOMOAIOHOTO CHTHANY 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€ N BiJl BEIMIUHH
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, 3Haxomstecs 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 coekTpi eneKTpUYHOrO CHTHATLY MPHCYTHI MBI
OCHOBHI 'apMOHIKH - TIepllia BiANOBIJIa€ YacTOTi @, 1 Apyra
(n-ta) ®,, A€ /1 - KUIbKICTb JiHIH INOIMIMHAHHA Ha
CKaHOBaHIHM MUIAHII criekTpy. Tak, npu ckaHyBaHHI AUITHKA
cnektpy NH; 200-220 um uacroTta @, BiamnoBimae m'sitiii
rapMOHill, 1 AeB'ATiH rapMoHiui (/7 = 9) npu cKaHyBaHHI
ninstakd 210-225 um SO,. Ko K CKaHyeThes He Iije
YHCIIO TEpioAiB CTPYKTYpHU CIIEKTpY, Hanpukiax /1 = 4,5,
TO IHTEHCUBHHUMU € 4 i 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



TIOTJIMHAHHS, IIUpPUHA 1 GopMa SIKMX pi3Ha 1 TOMY ITOpsn 3
TapMOHIKOIO /7 4 crioctepiraeTbesi psAA IHTEHCUBHHUX
O1JIbIII BUCOKHUX T'aPMOHIK.

OTxke, y pasi aHamizy ra3oBHX KOMIIOHCHTIB 3
anepionuvHOo0 CTpyKTyporo crekrpa (mampukian, NO,),

f,ure,ﬂ.

NG

[N

N

l ol

ab0 3 MmUpHHAMH 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 XBHWJII Y BUXIAHIH IUTOIIMHI CIEKTPOMETpa I 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, TIIbKM OJHA /+-Ta TapMOHIiKa, aMILTITyIa SKOi
3aJIOKUTh BiJl KOHLEHTPALil aHAJIi30BAHOrO KOMIIOHEHTA B
ra3oBiif cymimii.

Bnaue ma cnexmp xopuchozo
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, morOoxpomaropa MJIP-3 31 3BOpoTHOO JTiHIHHOO
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.

cueHany —napamempie

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/, Benmunna [/ 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 €IEKTPHYHOr0 CHTHATY [TPHU 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 MaKCHUMAJBHOTO BiJHOIICHHS
curnain/mym (CIIB).

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

d)=DeAx, @)

ne [, - 3BOpoTHa IiHiHA IuCIiepcis, i BpaxoByroun (2),
OTPHUMAEMO ONTHUMAJGHE 3HAYCHHS T€OMETPHUYHOI MIMPHHA
LJTAH:

AXpax=1.5mm; Axcpe=1.15mm.

ToOTo 30LNbIIEHHS] O IUX MEX IIUPUH BXIJHOI 1
BUXITHOI HIUIMH OyJe MPUBOJUTH JO 3POCTAHHS BEIUYNHH
KOPHUCHOTO CHTHANy (IIUPUHHK BXiJHOI 1 BHXiOHOI IIiTHH
3a3BHYail BUOHPAIOTH PIBHUMH).

3mina eapmoniuH020 CKIAOY KOPUCHO2O CUSHATLY
npu 30inbuieHHi KoHyeHmpayii docaioxcysanozo 2azy. B
ra3oBy KIOBETY TIIOCJIIOBHO HAIyCKaIKCh KOHIEHTpAIlii
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

© 2023 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 mo
CHHYCOIJAJIbHOI, 110 1 NPU3BOAMUTH IO 3MCEHILEHHS BKJIAay
BHCOKOYAaCTOTHHX 'APMOHIK B KOPHCHHUI CUTHAI.

3 HaBeJEHOrO EKCIEPUMEHTY BUILIUBAE, WO JUIS
BUMIpPIOBAaHHS KOHLEHTpAalii JOCTiJUKYBaHOIO ra3y B
LIMPOKUX MeXaxX HEOOXiJHO IETeKTyBaTH KOPUCHHUN CHI'HAI
Ha JICKUJIBKOX OJIM3BKMX TapMOHIKaX, IIOB'SI3aHUX 3
HasIBHICTIO CTPYKTYPU CMYTH MOTJIMHAHHS JOCIIKYBaHOI'O
razy.



8T

37 1
24 -
26
24 1

Puc. 4. Tlepep03MOALT aMILTITY/I TAPMOHIK KOPHCHOTO CHTHAITY TIpH 301blieHH]I KoHIeHTparii X NH;

3cye  Oinsinku  cnekmpy, WO  CKAHYEMBCSL
JocmimxeHns TIPOBOTUIIUCS pu BHUKOPHCTAaHHI
kounentpanii NH; a6o NO, B kioeri piBuiii 1000 mun
' 3uimaBcs cnektp mormuHanHs NH, B o6macti (190-230)
M ta NO, B o6macti (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 cmektpy NH; (a), crpykrypa
skoro keasimepiomiuna, i NO, (6), mo Mae 3HauHy
arnepiomiyHiCTh CTPYKTYpHU. SIK 0auumo, 3CYB CKaHOBAHOI
JUISTHKY CHIEKTPY MPU3BOJUTH JI0 3HAYHOrO IMEPEpO3IONiTy
aMIUTITY]l TApMOHIK.

a &
| | Cxl, omu.el J 1End ormm.ed
10 -_— 5 +
¢ 1 ° «
L 3
8 + . +
s 4
& + 3+ ?
1 1
5+ 7
4 1 2 2
5 -
P /0 .1 4
i 5
1 4 :
+ t } g } } }
o EX 66 9.9 ARsm 3 & 92 A

Puc. 5: Tlepepo3moin aMIUTITy] FapMOHiK KOPHCHOTO CUI'HAIY y BUMaaKy 3Mmimenns criekrpiB NH; (a) Ta NO, (6) y
BHX1JIHI TUTOIHMHI CLICKTPOMETpa
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[Mpuyomy y JApyroMy BHIAIKY AaMILTITYIH
TApPMOHIK 3a3HAIOTh CYTTEBUX 3MiH BXKE€ IOYHHAIOYH 3
MEepIIOi TApMOHIKH, B MEPIIOMY - 3HAYHO 3MIiHIOIOTHCS
aMIUTITYIM TUTBKM OINBII BHCOKHMX TapMoOHIK. 3 pwuc. 5
BHUIUIMBAE, IO MPH PETEIFHOMY BHOOpI MIJSHKH CIIEKTPY
MOYKHA 3HAYHO 30UIBIINTH aAMILTITY/ly TAPMOHIKH, MOB'SI3aHy
3 HASBHICTIO JOCTIKYyBaHOT'O Ta3y B KIOBETi, a 3HAYMTH, 1
MBUIMMTA  BiJHOIICHHS CHTHAN/IIYyM TIPH  BHMipax
KOpHCHOro curHany. Tomy, BHOOpY IUISHKH CIEKTpa i
CcTaOIbHOCTI MOro IIOJOXKEHHS B IUION[MHI BHXIiJHOL
LIUTHHA MOHOXPOMATOpA CIIIJI IPUIUIATH 3HAYHY yBary.

Bubip wupunu dirauku cnexmpa, wo ckamyemucs.
[lpr cepenHbOKBAIPATUYHOMY JETEKTYBaHHI KOPHUCHOI'O
CHTHANy, IIO 3a3BUYaii NPUHHATO B Ta30aHAJITHIHHX
npuiagax, Horo BeNWYMHA BH3HAYAETHCS IUIOMICIO, MIO
3HAXOIUTKCS MiJ 00BITHOK KOPUCHOro CurHany. [Ipuuomy
I TUTOM[A 3aJICKHTh, NPH HEHIJIOMY YHCIl CKaHOBAaHHX
nepiofiB /[ CTPYKTYpH CHEKTPY CMYTH TMOIJIMHAHHS, Bij
moyaTtkoBoi  ¢asu  (IOYaTkoBOI  JOBKMHH  XBHIII)
CKaHyBaHHS.

JiiicHo, Hexaif, HaNpHKIaJa, CKaHyeTbest M = 4,5
nepiomie A crpykrypu crnektpy NH;. Ipu  Hesnaunmx
koHueHtpamisx NH; B KiOBeTi CkaHOBaHHI CIEKTp MOXE

I, = 41 [sinnt/rdt + I,)sinnt/rdt = 9 1, t/n

0
y ApYroMy:

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

-1,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, - dacToTa cKaHyBaHHS CHEKTPaIbHOL HitsHKY 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

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+40.5) 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



A=U;-1)/1,100% = 4,5%,

(6)

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

Taki KOJIMBaHHS KOPHCHOT'O CHIHATY HPH3BOASATH
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
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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/iB CTPYKTYPH CHEKTpPY, HAmpuknaj /717 = 4, To
npu  Oy/b-SIKOMY TOJIOKEHHI CHEeKTpY MION0 iadparMu
BEJINYMHA JIETEKTOBAHOI'O CUTHATY Oyzae omHa i Ta x:

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

ToOTo 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<2znn/ 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/ ,

TO WOTO CHEKTp Oy/e MaTu BUTIIS;
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TO HOTO CHEKTp Oy/e MaTu BUTIIAA:

2nm/wo

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

0

©)

OTprMaHuii crieKTp 300pakeHni Ha puc 8. BiH sBisie co00I0 IEHTPaIbHUI 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. CnekTp eneKTpU4YHOr0 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
OTPUMAaHWI CHEKTp BiJ CHEKTPY (POHOBOTO CHTHANY,
MOB'SI3aHOT0, HAMPUKJIA[, 3 HASBHICTIO KOMIIOHEHTIB, IO
3aBaXKalOTh. Y BIAMOBIZHOCTI 3 TEOPI€I0 ONTHUMAIBHOI
¢inpTpanii, B pa3i nepemKoa 3 pPIBHOMIPHUM CIEKTPOM
nepenatHa (QyHKIis Takoro (iIBTPY 3 TOYHICTIO JIO
MOCTIHHOrO MHO)KHMKAa TIOBUHHa OyTH  KOMIDIEKCHO
crupsokeHoro  (yHkumiero  momo  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)

© 2023 Global Journals

TakuM YMHOM  BHUIUICHHS KOPHUCHOIO CUTHalIy B
CJIEKTPOHHOMY  TPaKTi  KOpeNsLiiiHOro  aHajizaTopa
BiOYBA€ThCSI 32 pAaxXyHOK KOpPEJsLii CIEKTPY IbOro

CHTHAJy 3 €TaJIOHHUM, 3aIIUCAHUM B IIaM'SITh IPUIIaNy.
ExcriepiMeHTaIbHO BHUBYABCS CIEKTP KOPHCHOTO
CHTHAJy TIpU CKaHYBaHHI 3 4acTOTOI0 @, = 7 K[ midsgHKK
cmyru norubands SO, Bix 210 go 230 um. Cymim SO, B
N, xonnentpaniero 200 min' Hamyckanmacs y BHYTPIILHIO
KIoBeTy onrtuyHoro oOioky npunaxy @I 01-1. 3 OEII-142
ONITUYHOTO OJIOKY 3HIMaBCs YacOBHH CHTHaJ, 300pa)KeHHi
Ha puc. 1. Ilefi curHanm momaBaBcs Hajii Ha CEJICKTHMBHUMN

BoNbTMETp B6-9 1 3 HOro [mOMOMOrow BHBYABCH
CIIEKTPaJIbHHUN CKJIaJ KOPUCHOT'O CUTHAITY.
ExcrniepuMeHTanbHO OTpUMAaHUHN CIICKTP CUTHATY

300paxkennii Ha puc. 9. Makcumym Ha 10-iif rapmonini
o0ymoBiieHui HasBHicTIO SO,
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Puc. 9: CrieKTp eIeKTpUIHOro curHaiy, mo 3HimMaerses 3 @EIT 142 ontiunoro 6moky npuinaxy @I'01-1 npu koHneHTpamii
SO, x=200mun"

Sk 6aumMo, HEmapHi TapMOHIKM MalOTh OUIBIITY
aMInTiTyqy HiK mapHi. lle moB'a3aHO, MOXIHBO, 3 OUTTAM
JIACKY CKaHOBaHOI BUXiTHOL minuan. [HuprHa
rapMOHIHHHX cKIagoBuX aopiBHIoe =200 '

[I. CTPYKTYPHA CXEMA AHAJII3ATOPA

JAnoKcuay CIPKU

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

ananizamopa

a) anamizarop SO, MOBMHEH OYTH IIEPEHOCHHM IIPHIIAIOM
IUTSL iHCIIEKITIHOT O KoHTpoito BukuiB TEC;

0) BUMIpIOBAHHS TMMOBUHHI TPOBOIUTUCS B Ta30XOMi JUIs
BUKIIIOYEHHSI MOXKJIMBOCTI BTpar iHQopmamii B cHcTeMi
po0O I IrOTOBKH,

B) BHACIIJIOK CWJIBHOI 3alWICHOCTI ras3iB, IO BiJXOMATH,
HEOOXiTHUI 3aXUCT ONTUYHUX €JIEMCHTIB BiJ BIUIUBY ITHIY,
Cai, 30JIM, BOJIOTH.

BpaxoByrour I[i BHMOTH, CTPYKTypHa CXeMma
npwiagay orpumana Bum, 300paxenuit Ha puc. 10. [Totik
BUIPOMiHIOBaHHS Bif jaeiirepieBoi gammu 1 tumy JJJ1C-30
(opMyeThCs 32 JOMTOMOI0I0 KOHJEHCOpa 2 1 HAIPABISIETHCS
B rasoxia. Ockinbku koedimienT moriuHanas SO, B YO
00J51acTi IOCUTh BEIMKHN, TO JOBXKHHA KIOBETH ISl aHAIIZY
HeoOximaux kouuenrpamniii SO, moBuHHA OyTH 45MM ISt
nianasony 0-5,46 r / M® i 15Mm ayis nianaszony Bumipy 0-16
r/ m®. Y Toii sxe yac BumiproBanns SO, B ra30X01i MOBHHHI
npoBoxutucs Ha Bigctani He MeHme 300MM  Big
BHYTPIIIHBOI CTIHU Ta30XO0AY /ISl BUKJIFOUSHHS MOXIIUBOCTI
nepernajiiB KOHIIEHTpallii 1Mo nepepizy razoxoay. Y 3B's3Ky 3
UM BiJIKpUTA KIOBETA, Yepe3 SIKY MPOXOIUTh JOCIiKyBaHa
pCUOBHHA, YTBOPEHA IUIOCKOMAPAJICIbHOI KBapIEBOO
IUIACTUHOIO 3 1 MPU3MOI0 4, BCTAHOBJICHOK Ha KiHIII 30H/A,
SIKMH JKOPCTKO KpIMUTbCSA JO TPWIAAY 1 BBOIUTHCS B
razoxij. JloBxxuHa 30HIY nocsrae 1m.

lazoBa mpoba HAAXOAWTh B KIOBETY BHACIHIIOK
HAsBHOCTI Ta30BOIO IIOTOKY B Ta30XOAi 1 IUIIXOM
npuponHoi nudy3ii depe3 MeTaJoKepaMiuHHH KOXKYX, Yy

SIKMA BOHA BCTaHOBJIIOETHCS. BiIOUBIIMCH B MpPU3MH,
MOTIK BUIIPOMIHIOBaHHS TIOBTOPHO MPOXOAMTH 4epes3
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 QMCKy Hapi3aHi TaKUM YMHOM, 100
/FTa UIMHA, 3aKiHYMBINM CKaHyBaHHA crektpy SO,
Buiinuta 3a Mexi giapparmu 10, a  (n+7)-wa
yBidinua. Takum ~ yuHOM, mpu  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 1oBXHUH 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. BennunHa mocTiiHOI CKIIamoBoi V. 3anexurs Bin
KoHIeHTparii B rasoxomi SO, i iHIMMX MOTIWHAIYHX
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  BigmoBigHuMu  migcwmoBadamu 13,14,
JICTEKTYIOTbhCSL  JeTektopamu 15, 16 1 moparorhbes
Ha Bxig AT 17. Y ALl 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 AT
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

© 2023 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 CKmamoBoi V., mI0 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 curnany V., Buxkiukanomy mormuHanusMm SO, B
ra3oxofi, 3alMICHICTIO ONTHYHMX €JIEMEHTIB, 3pOCTae
Hanpyra Ha OEIl, He mnepeBuIlyloud OOMYCTUMOIO
3HaueHHd (2,2 kB). [nmi 6ioku sxuBienss (mammu J1J1C-30,
enekTpoHiku) Ha puc. 10 He moka3aHi.
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Puc. 11: CrexrpaibHi 3aexHOCTI uyTauBocti Gporokatona S; OEIT 142 ceitiooro noroky @; nammu JIJIC-30 i
koeimienra mormuHanusa K; SO,

[Momo BuboOpy obmacti anamizy SO, - (210-230)
HM, TO BOHa 00ymoBIeHa CIIEKTPAIbHUMH
XapaKTepUCTUKaMHU 00paHoi eneMeHTtHOi Oasu (DEII-142,
gamma  JIJIC-30), a TakoX BiZHOCHO  HEBEIHUKUM
inrerpanbauM normuHanaaM SO, B il 001acTi.
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B pabote MIPUBE/ICHBI pe3ynbTaThI

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 oTXOAALIIMX 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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The Impact of Rosemary on Cardiovascular and
Hypertension Diseases: A Mini-Review

Abdessamad Benabbou ¢, Abdelhamid Bitari °, Adyl Oussaid °, Abdelouhed Oussaid @,
Rachid Touzani ¥, Belkheir Hammouti * & Savas Kaya *

Absiract- An estimated 17.7 million deaths are attributable to
cardiovascular disease, or 31% of total global mortality,
cardiovascular diseases (Hypertension) represent one of the
most significant health problems of modern civilization.
Stroke; and heart attack often lead to lethal outcomes; the
essential problem underneath is thrombus formation.
Prophylactic approaches include acetylsalicylic acid and
clopidogrel therapy on the level of primary hemostasis, i.e.,
primary clot formation.Thus, the application of plant species,
medicinal plants rich in rosmarinic acid and polyphenols, and
flavonoids in the prevention of thrombus formation is of
interest. The rationale of the present review is to analyse the
activity of Rosmarinus officinalis in the cardiovascular system.
Pre-clinical; studies under experimental conditions show that
Rosemary has a marked effect on Hypertension.

Keywords: rosemary; rosmarinus officinalisl.;
hypertension; cardiovascular diseases, rosmarinic acid,
flavonoids.

[. INTRODUCTION

ow levels of blood pressure are not considered a
Lsignificant disease as they do not imply a risk to a

patient's life. Nonetheless, people suffering from
Hypotension, mainly chronic or constitutive hypotension,
suffer from physical and psychological symptoms such
as temporary fatigue and sensation of weakness that
usually affect their daily life and health-related quality of
life [1, 2]. Several herbal remedies have been
traditionally used to treat hypotension, such as those
plants rich in purine bases (i.e., caffeine, theobromine
[3]), likecoffee tea (Camellia Sinensis [4]) or cola (Cola
nitida or Cola acuminata [5]), or different essential oil-
containing plants. Rosemary (Rosmarinus officinalis L.)
is a spontaneous shrub growing in the Mediterranean. It;
belongs to the Lamiaceae family and has been used
because of its medicinal properties in the earliest times
The first references cited the traditional use of rosemary
oil as a tonic for asthenia relief, blood circulation, and
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the nervous system, chronic weakness, as then and,
peripheral vascular disorders. For medicinal purposes,
Rosemary oil was distilled during the Middle Ages and
used as a tonic, stimulant, and carminative for
dyspepsia, headache, and nervous tension, as
described in the Dioscorides Materia Medica in 1555
[6,7]; as a bath additive, it has been traditionally used in
conditions of exhaustion and for stimulation of
circulation [8]. And, Indian Materia Medica [9],
described it as having carminative and stimulant
actions. The; British Herbal Pharmacopoeia (1983) lists
the specific indications of “Depressive states with
general debility and indications of cardio-vascular
weakness” for Rosemary oil. Nowadays; rosemary
essential oil has used as a brain and nerve tonic, and as
a remedy for mental fatigue [10]. Several; other activities
are reported in the literature: antiseptic, diuretic,
antidepressant, and antispasmodic; it is also used to
treat colds, influenza, and rheumatic pain [11,12] and
has proved to enhance the performance for overall
quality of memory and secondary memory factors [13].
Rosemary leaves contain no less than 12 ml/kg of
essential oil, whose composition may vary according to
the plant chemotype or other factors such as climatic
conditions, geographic origin, or time of collection [14-
17]. This work aims is to study Rosmarinus officinalis
essential oil's effect on primary hypotension and so, its
positive impact on the HRQOL of patients. To determine
the relationship between the two types of variables in the
study and to assess the effectiveness of Rosemary
essential oil, statistical methods were used as a key tool.
Quantitative variables (SBP and DBP), and scores from
physical and mental summary measures were obtained
from the SF-36 Health Survey.
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Flavonoids

Cardiovascular diseases

Good health

Figure 1: The Effect of Rosemary on Cardiovascular Diseases.

II. CARDIOVASCULAR DISEASES

Cardiovascular diseases (CVD) [18] are
disorders of the heart and blood vessels and include
conditions such as Hypertension, hyperlipidemia,
thromboembolism, coronary heart disease, and heart
failure. The most prevalent of these is hypertension,

which is a major factor in the development of CVDs [19].
According to tong, World Health Organization (WHO),
over 17 million people die per year (31% of all global
deaths) from CVDs). Before 2030, it is predicted that
mortality will reach 23.3 million due to the rise in CVD
diagnoses [20].

Cardiovascular disease is the leading cause of death worldwide

1
v
Q 17-7 million deaths Cancer

| 100% of deaths globally |

Butin
high-income
countries, cancer
causes twice as
many deaths as
cardiovascular
disease

|

-

40%
20%

rtion of

deaths (%)

|

| High-income countries | Middle income countriesl Low income countries |

Figure 2. Cardiovascular Diseases Risk Factors and Mortality Around The World (WHO).

For instance, the most common cause of death
in Morocco is cardiovascular disease. These illnesses
can be divided into various categories.,, namely,
valvulopathy, heart failure, arterial Hypertension,
ischemic heart disease, cardiomyopathy, and arterial

© 2023 Global Journals

diseases. This project's goal is to describe the
prevalence of cardiovascular diseases according to the
age and sex of patients and to study the association
between sex, age, and the appearance of different types
of cardiovascular diseases [21].
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Figure 4. Prevalence of Cardiovascular Diseases during the Study Period [21]

The survey involved 16002 patients, including
7232 women (45.2%) and 8770 men (54.8%) with a
slight male predominance (sex ratio = 1.21, chi-square
test = 87.3, § 0.0001). It was 70.27 16.5 years on
average. Women are most affected in young adults,
while men outnumber women in adults and seniors
(Figure 3). Cardiovascular disease prevalence was as
follows:  Hypertension (67.4%), cardiomyopathies
(23.2%), valvulopathies (3.6%), ischemic heart disease
(2.2%), cardiac insufficiency (2%), and arterial diseases
(1%) (Figured) [21].
Cardiovascular diseases include pathologies that affect
the heart and all blood vessels, such as (WHO):
e Stroke
e Atherosclerosis

Congenital heart disease
Myocardial infarction

Heart failure

Diseases of the vessels

Heart rhythm disorders

High blood pressure (Hypertension)

I1I. HYPERTENSION

Blood pressure is the force exerted by
circulating blood on the walls of the arteries, that is to
say, the main vessels that allow blood circulation in the
body. We speak of hypertension when this pressure is
too high (WHO).

How'syour blood pressure?

.

1 30-1 39mmnq

<120+

AND

<80 ..o

NORMAL

>140...

OR

>90 mmHg

HIGH (s1ace 2)

80-89 mmHg

HIGH (s1ace 1

Figure 5: Chart of Blood Pressure (WHO)
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As per a statement of the World Health
Organization (WHQO), Hypertension is one of the silent
killers in the 21st century and is one of the biggest
global public health concerns. Hypertension is amajor
contributor to cardiac complications, stroke, heart
disease, kidney failure, blindness, premature death, and
disabilities. Hypertension is curable and treatable, for
which there is a need for involvement from individual
entities, government and private sectors, health workers,
and civil societies moreover, personal awareness is
highly recommended.

As per the estimation of WHO, globally more
than 1.13 billion people are affected with Hypertension
among which less than 1 in each 5 is under control.
Unhealthy diets, lack of physical activities, and
consumption of alcohol & tobacco are the main
contributing factors to Hypertension. In 2016, the Global

EO%%

308

200

1O0%

AFRICA AMERICA EUROPE

Heart Initiative was launched by the World Health
Organization and the US Centers for Disease Control
and Prevention. Globally, Hypertension or High Blood
Pressure leads7.5 million death cases which, share
about 12.8% of all death cases recorded. Hypertension
also accounts for about 57 million disabilities adjusted
life years which is about 3.7% of total adjusted life years.
In 2016, the Global Heart Initiative was launched by the
World Health Organization and the US Centers for
Disease Control and Prevention.

The Global prevalence of Hypertension in adults
aged>25 was about 40% in 2008. From 1980 to 2008,
there was a moderate prevalence. But, due to sharp
growth in population, the aging population uncontrolled
Hypertension reached 1 billion in 2008 from 600 million.
The prevalence of Hypertension was highest in Africa
(>40%) and lower in the Americas (35%) [22]

EMA

MIDDLE-EAST WESTERN PACIFIC

Figure 6. Hypertension Statistics World 2020 [22]

What is the risk factor?

Bad nutrition

A lack of physical activity

Smoking and use of alcohol

Figure 7: Factors of the Risk of Cardiovascular Disease and Hypertension (A&B [24], D [23] E [24], C [25])
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[V. ROSEMARY

Rosemary is a medicinal plant of the Lamiaceae
family which is called in Arabic Azir and French Romarin,
the scientific name of this plant is Rosmarinus officinalis
Rosemary, a plant Abundant in the wild all around the
Mediterranean, is traditionally valued for its bioactive
constituents, with antioxidant, anti-inflammatory, and
anti-cancer, antifungal, antibacterial, insecticide, and
hepaprotective properties, which can be removed by
distillation under form aromatic oils or by extraction in
solvents in the form of extract or oleoresin. Rosemary
leaves contain macronutrients (Ca, K, P, Na) and
micronutrients (trace elements) (Cu, Zn, Mn, Fe) [26].
They are a good source of vitamins A, B, and C [27].

Rosemary is similarly used in cosmetic
formulations and in treating pathological and non-
pathological conditions, such as cellulite, alopecia,
ultraviolet damage, and aging [28].

a) Other Names

e azir, barkella, haselban, Aklilljabal, Klile (in North
Africa) [29].

e Grass-aux-courounnes, sea dew, sea rose,
rosemary of the troubadours, bouquet-de-la-vierge

b) Botany

Branched, woody, 1 m tall, bushy, and aromatic
shrub. The leaves are narrowly lanceolate and up to 3
cm long and 4 mm wide, causes, and friable; The edge
is involuted downwards (top row). On their upper side,
young leaves are pubescent, while the older ones are
glabrous. They are wrinkled and streaked due to a
sunken midrib, which is very prominent on the
underside, and covered by a dense white pubescence.
The January blooming of the flowers, pale blue or lilac,
are grouped in axillary and terminal racemes in the
upper part of the branches [29]. These spiciform
inflorescences bear subsessile flowers in all seasons.
The gamosepalous calyx, bilabiate bell-shaped, has
three lobes. The gamopetalous corolla is long and
tubular with a helmet-shaped upper lip with two lobes
and a lower lip with three lobes. The two protruding
stamens protrude well beyond the corolla; two others
are reduced to square brackets. The fruit is brown
achene [30]. This very polymorphic species has several
varieties. But Many botanists prefer to use the chemical
makeup of the essential oil to classify four chemotypes
instead of this sporadic morphological differentiation.,
according to the dominant compound:

(France). 1. Rosemary in cineole,
e Folia Anthos, Folia Rorismarini, Encensier, rosemary 2 Rosemary with verbenone,
3. Rosemary with camphor,

(Angle), Rosmarinblatter, Krankrautblatter, Kranzen-
krautblatter, Rosmarein (Allemand).

Rosemary has long been known for its
medicinal properties, especially by the Greeks and
Romans. Later produced crowns, thus the Arabic name
Iklilal-Jabal (mountain crowns), translated from Latin. In
the Middle Ages, it enjoyed great prestige as a medicine
for paralysis. The water of the Queen of Hungary,
famous in the seventeenth century because Queen
Isabella, tasty and paralytic, used it as water of youth,
was nothing but rosemary alcoholate. It is also a grilling
condiment. Rosemary supplies an important distillation
industry in Maghreb [29]. Since Morocco has excellent
potential in the field of aromatic and medicinal plants.

c) Chemical Composition

Essential Qils: 1 to 2.5% Rosemary flowering
tops provide 10 to 25ml / kg of an essential oil whose
main constituents are: camphor (15 to 25%), cineole (15
to 50%), alpha-pinene (10 to 25%) and borneol, free and
esterified. Among other things, the essential oil's
composition varies. Depending on the origin, the French
pharmacopeia retains two types of products: the
Morocco and Tunisia type and the Spain type. resulting
from hydro-distilling natural populations, these essential
oils differ slightly in their composition and physical
constants [30].

Table 1. Chemical Composition of Rosemary EO [31]

Compound Mroroccooil | Spain oil | Algerieoil
a-Pinene 12.51 24.7 52
1, 8-Cineole 47.44 18.9 52.4
Camphene 3.62 1.2 3.0
B-Myrcene 1.57 4.9 1.7
Borneol 2.97 45 3.4
Verbenene - - -
Bornylacetate 0.23 1.0 11
Camphor 7.9 18.9 12.6
Verbenone 0.46 - -
Verbenol - - -
B-Pinene 7.2 3.4 5.7
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Linalool 0.7
B-Caryophyllene 3.31
3-Octanone -
B -Phellanderene -
Limonene 1.9
Sabinene 0.12

1.0 1.1
2.2 4.2
3.1 -
0.4 -

Other Chemical Compositions of Rosemary

e flavonoids: luteolin, apigenin, quercetin, diosmin.

e Diterpenes:carnosic acid, rosmadial.

o Triterpenes and steroids: oleanolic acid, ursolic
acid.

Tannins.

Lipids: n-alkanes, isolalkanes, alkenes.

Rosmarin.

Rosmarinic acid.

There are two ways to extract bioactive molecules from
Rosemary.:

e By conventional so-called conventional methods:
Hydrodistillation;  Steam  distillation;  Agueous
Alcoholic Extraction by Fermentation; Maceration;
Two-step extraction with organic solvents (hexane,
ethanol); Extraction by pressurized liquid.

e By new and innovative methods: CO, extraction;
Supercritical CO, extraction; Subcritical state
extraction (H,O); Extraction assisted by ultrasound;

Microwave assisted extraction; Extraction by
microwaves without solvents; extraction by
hydrodiffusion by microwaves and gravity,

Extraction by microwave vapor diffusion; Extraction
by instantaneous controlled pressure drop; by
Advanced Technology Phytonics (non-chlorinated
fluorohydrocarbons); Extraction by High Voltage
Pulse Fragmentation Technology...[32].

V. THE EFFECT OF ROSEMARY ON
CARDIOVASCULAR DISEASES AND

HYPERTENSION

Epidemiological and clinical studies on the
influence of flavonoids on cardiovascular diseases are
rare and inconsistent. The main issue outlines the
evolutionary exposition of flavonoids through diet and
developed mechanisms that reduce their bioavailability
(transporters that reduce absorption and metabolism
that increases excretion from the body). Although
studies on the European population show consumption
of flavonoids of more than 100 mg per day [33], the
bioavailability of flavonoids is limited to up to 24 % as
reported for quercetin. As the half-life of quercetin in
plasma is 11 to 28 hours, it is regarded that slow
elimination increases the accumulation of quercetin in
the body [34]. Usually, concentrations up to 1 mol L-1
are reported for plasma [35]. According to research
conducted by our team, flavonoids can have clinically
significant interaction with the ristocetin and arachidonic
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acid-induced platelet aggregation assay. even at very
low flavonoid concentrations (i.e., 60 nmol L-1) can
influence platelet aggregation assays induced by
arachidonic acid and ristocetin. These assays are used
for the assessment of von Willebrand factor (VWF)
function [36], and flavonoids can consequently cause
misdiagnosis of blood clot disorders related to VWF. In a
clinical study on healthy males, the influence of tomato
(Solanum lycopersicum L.)[37] pomace extract was
tested ex vivo [38]. It showed a reduction of platelet
aggregation in the test induced by ADP (5 days after
starting the treatment, three hours after ther last dose
was consumed). While the polyphenol profile of tomato
extract was analyzed by high-performance liquid
chromatography coupled with mass spectrometry
(HPLC-MS), no clear indication of component(s)
responsible for the activity was provided. Polyphenols-
enriched beverage (326 mg L™ of gallic acid equivalent)
reduced platelet aggregation in healthy athletes after
stress (marathon)[35]. Anthocyanin consumption (320
mg per day) by healthy volunteers reduced ex vivo
platelet aggregation by 29 % in platelet aggregation
assay induced by ADP [38]. Nearly all epidemiological
research on the impact of flavonoids on cardiovascular
diseases is inconclusive and calls for more research
[39]. However, one of the rare studies confirming the
beneficial effects of flavonoids in cardiovascular
diseases was one performed by Wang et al. [40]. Meta-
analysis of published data from 1966 to 2013 shows that
an increase in flavanol intake by 20 mg per day reduces
the risk of stroke by 14 % in men. The same effect was
not confirmed in females.

Rosmarinic acid (AR) is a purely natural
compound derived from herbs belonging to the
Lamiaceae family, such as Rosemary, sage, basil, and
mint. These plants are widely and frequently utilized in
recipes for food. Rosmarinic acid is an ester of caffeic
acid and 3,4-dihydroxy phenyl lactic acid. The biological
benefits of chronic RA use on cardiometabolic
abnormalities have been revealed. Rosmarinic acid
reduces blood pressure by inhibiting of angiotensin-
converting enzyme (ACE). (ACE) [41], promotes nitric
oxide production and regulates endothelin-1 (ET-1)
production, and downregulates endothelin-1 (ET-1)
production [42]. Chronic treatment with RA improves
whole-body  insulin  sensitivity in  fructose-fed
hypertensive rats [43] and high-fat diet (HFD)-induced
diabetic rats [44]. It also reversed streptozocin-induced
decreases in skeletal muscle plasma membrane GLUT-



4 content in diabetic rats [44]. However, the
mechanisms through which RA increases glucose
uptake need to be elucidated. Angiotensin Il (ANG 1) is
a potent hypertensive agent. It is involved in the
generation of reactive oxygen species (ROS) that
activate p38 MAPK, reduce Akt phosphorylation, and
decrease GLUT-4 translocation in skeletal muscles [45,
46]. The antioxidant properties of RA inhibit the
production of ROS via c-Jun N-terminal kinase (JNK)
and extracellular signal-regulated kinase (ERK) in a cell
death model of cardiac muscle [47]. A previous study
reported that ERK plays a crucial role in the therapeutic
actions of RA in the hippocampus [48]. Moreover,
exercise and 5-aminoimidazole-4-carboxamide-1-beta-
d-riboside (AICAR) increase skeletal muscle glucose
transport through the activation of ERK and adenosine
monophosphate-activated  protein  kinase  (AMPK)
activities [49]. Together, RA might induce skeletal
muscle glucose transport via the ERK pathway. In
addition, RA could improve both cardiovascular and
metabolic  problems in  hypertensive  conditions.
Therefore, this study aimed to evaluate the effects of
acute and chronic RA administration on blood pressure
and skeletal muscle glucose transport in rats treated
with ANG Il. Moreover, this study assessed the signaling
pathways involved in skeletal muscle glucose transport.

VI. TREATMENT REGIMEN

The dosage of rosemary essential oil of 1 ml
every eight hours has been indicated according to the
German Commission E monograph on rosemary
essential oil, as well as the safety profile derived from its
use in its clinical and traditional use [50]. Rosemary
essential oil samples were purchased by Meta
pharmaceutical  (Barcelona, Spain). The main
components were 1,8-cineol (47.6%), camphor (13.8%),
and a-pinene (11.7%), which corresponds to a
Moroccan-type rosemary oil. The minor components
were B-pinene, camphene, borneol, limonene, a-
terpineol, p-cymene, B-myrcene, bornyl acetate, and
verbenone. Rosemary essential oil and placebo were
supplied in 30ml vials. made of topaz-colored glass with
a dropper. Patients received the corresponding dose by
dropping 1 ml on a sugar cube to avoid an unpleasant
taste. Sugar cubes to avoid any unpleasant
taste[51].This study is a part of many others works on
the valorization of natural products started since 2006
[52-84].

VII. CONCLUSION

The antihypertensive and cardiovascular
disease-stimulating effects of rosemary essential oil are
shown in this work, along with the corresponding
improvement in patients' quality of life. The study, which
was conducted in a pharmacy, allowed for the

evaluation of both the therapeutic efficacy and the
significance of pharmaceutical care in patient
compliance. The findings of this study can act as a
roadmap for future investigations aimed at advancing
scientific understanding of widely used plants.
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Absiract- Through this article, we offer you to highlight the
important and vital role of microbial polymers by identifying
them, their types, and their different uses in industry and
agriculture, and how to extract them from microbial
environments in different ways. The interest in this topic comes
from the global concern based on preserving the environment
and not using chemicals represented in pesticides and
chemical fertilizers and their harmful effects on the
environment, climate changes and global warming, and
among them comes the interest in using natural materials
produced by microbes, which have a good effect on the
environment and at the same time disposal Security from
harmful pests using environmentally safe natural pesticides.
Keywords: microbial polymers, natural pesticides and
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l. POLYMERS DEFINITION

Dolymer, any of a class of natural or synthetic
substances composed of very large molecules,

called macromolecules, that are multiples of
simpler chemical units called monomers. Polymers
make up many of the materials in living organisms,
including, for example, proteins, cellulose, and nucleic
acids. Moreover, they constitute the basis of such
minerals as diamond, quartz, and feldspar and such
man-made materials as concrete, glass, paper, plastics,
and rubbers.

The word polymer designates an unspecified
number of monomer units. When the number of
monomers is very large, the compound is sometimes
called a high polymer. Polymers are not restricted to
monomers of the same chemical composition or
molecular weight and structure. Some natural polymers
are composed of one kind of monomer. Most natural
and synthetic polymers, however, are made up of two or
more different types of monomers; such polymers are
known as copolymers.

II.  TYPES OF POLYMERS

There are several types of polymers. Among the
main ones are: natural, synthetic, addition,
condensation and rearrangement. For more detailed
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information about each, check out the descriptions
below!

a) Natural polymers

Natural polymers are all those found in nature.
Among the main examples are rubber, polysaccharides,
starch, glycogen and proteins.

b) Synthetic polymers

Synthetic or artificial polymers are manufactured
in the laboratory and generally have petroleum-derived
ingredients. The best-known examples of this option

are: polystyrene, methyl polymethacrylate (acrylic),
polypropylene, polyethylene and polyvinyl chloride
(PVC).

c) Addition polymers

This compound is obtained by successively
adding monomers. As examples of these polymers, we
have polysaccharides, which are formed by monomers
of monosaccharides, and proteins, which are produced
by amino acid monomers.

d) Condensing polymers

The condensing polymers are obtained by
adding two different monomers with the elimination of a
molecule of acid, alcohol or water during the
polymerization process.

e) Rearrangement polymers

The rearrangement polymers are the result of
the reaction between the monomers that undergo
rearrangement and their chemical structures throughout
polymerization. An example of this is polyurethane.

) Biodegradable polymers

Finally, biodegradable polymers degrade into
biomass, water and carbon dioxide as a result of the
action of enzymes or living organisms. Under favorable
conditions, they can be degraded in a few weeks.

I11. Hi1sTORY OF BACTERIAL POLYMERS

The first discovery of a bacterial polymer dates
back to the mid nineteenth century, when Louis Pasteur
discovered dextran as a microbial product in wine124.
Van Tieghem125 then identified the bacterium
(Leuconostoc mesenteriodes) that is responsible for
dextran formation. This discovery was followed by the
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finding, in 1886, that cellulose is produced by
bacteria126. Shortly after the discovery of these
exopolysaccharides, the first intracellular reserve
polymers were discovered, such as the polyamide
cyanophycin in cyanobacteria127 and, 40 years later,
the  polyester  polyhydroxybutyrate in  Bacillus
megaterium128. Most other industrially and medically
relevant bacterial polymers were found in the early to
mid twentieth century, such as alginate129, xanthan130,
poly-g-glutamate131 and polyphosphate132. Shortly
after the discovery of the various biopolymers, the
activities of their biosynthesis enzymes (either purified or
in cell extracts) were described, and radioisotope-
labelled precursors were also used to elucidate some
details about the metabolic pathways for biopolymer
formation133-140.

Between 1970 and 2000, the advent of gene-
cloning techniqgues and DNA-sequencing methods
enabled the identification of biosynthesis genes, such
as the cyanophycin synthetase gene (cphA) 58, and
gene clusters, such as those found in the Pseudomonas
aeruginosa genome76,77,141-144. It is striking that
around two decades after the identification of genes and
gene clusters involved in the biosynthesis of well-
established polymers (for example, cellulose and
alginate) the functional assignment of essential genes is
still lacking10,145. Moreover, the reaction mechanisms
of key enzymes, including various synthases,
synthetases and polymerases, as well as the functions
of co-polymerases and polymerase subunits and of
proteins involved in polymer export and secretion (such
as polysaccharide transporters, secretins and
translocons) are still poorly understood.

IV. PRODUCTION OF MICROBIAL POLYMERS
FOR FOOD INDUSTRY

Natural polymers can be classified as
microbial-, plant-, and animal-derived based on their
sources. High cost of downstream processes of plant
and algal gums drives the polymer industry toward
microbial derived polymers. Furthermore, microbial
polysaccharides generally have higher molecular
weights than plants, which affect their properties (Oner
etal. 2016).

Current discoveries in  microbial polymer
biosynthesis have initiated new areas for medical and
industrial applications. Novel molecular mechanisms
and production processes have been discovered. These
molecular mechanisms have formed important tools for
process engineering and applications, which are getting
popular in pharmaceutical, agriculture, and particularly,
in food industry.

Microbial polymers are long-chained, natural,
biodegradable, biocompatible, nontoxic materials and
are easy to handle compared to synthetic polymers.
Xanthan gum, dextran, alginate, bacterial cellulose,
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gellan, curdlan, levan, pullulan, glycogen are important
microbial polysaccharides that can be of bacterial or
fungal origin (Vijayendra and Shamala 2014).

Generally, water-soluble polymers are used as
suspending, gelling, and thickening agents in food
industry. Polymers can also add characteristics such as
sweetening, cryoprotection, antioxidant, anticaking,
flavoring, antifoaming, chelating, stabilizing,
preservative, and coating (Rosalam and England 2006).

a) Production Processes for Levan

Levan is an unusual fructan
homopolysaccharide composed of B-(2,6)-fructo-
furanosyl residues with a terminal d-glucopyranosyl unit.
Levan is synthesized from various bacteria such as
Acetobacter, Aerobacter, Azotobacter, Bacillus, Erwinia,
Gluconobacter, Pseudomonas, Streptococcus,
Zymomonas and Halomonas sp. (Kazak Sarilmiser et al.
2015). Extremophilic and gram- negative Halomonas sp.
was reported as first levan producer in 2009 by Poli et
al. This system is very promising compared to
mesophilic producers because it enables unsterile, low-
cost production (Oner et al. 2016). Halomonas levan
and its derivatives can be used as bioflocculating agent
(Sam et al. 2011), adhesive nanostructured multilayer
flms (Costa et al. 2013), heparin-mimetic bioactive
material (Erginer et al. 2016), and temperature sensitive
hydrogels for drug-releasing systems with  pNIPA
(Osman et al. 2017) among many others.

b) Production Processes of Pullulan

Pullulan is a natural, water soluble, linear
homopolysaccharide composed out of maltotriose units.
Maltose molecules are linked by a (1—4) glycosidic
bonds, while consecutive maltotriose units are linked by
a (1—6) glycosidic bonds. Pullulan was discovered in
the late 1950s and isolated froma polymorphic fungus
called Aureobasidium pullulans. It has been
commercially produced since 1976. This homopoly-
saccharide has been used in many studies and
applications involving cosmetics, pharmaceuticals, and
food industries.

Pullulan is a biopolymer that is synthesized
within the cell and then excreted on the outer layer after
production. Like many biopolymers, the main
disadvantage is a high production cost. Therefore, the
research has been shifted to the use of for the
production process (Prajapati et al. 2013; Wang et al.
2015; Wu et al. 2016).

Characteristics of pullulan are highly dependent
on fermentation parameters, fungal strain, and its
morphology. Even though many studies have been
carried out to find a relationship between the
morphology of the fungus and the characteristics of
pullulan, no definitive evidence has been found yet. The
content of the fermentation medium is crucial for the
optimal polymer yield. Commercial fermentation media
are composed of peptone, phosphate, and basal salts.



c) Production Processes for Alginate

Alginate is a polysaccharide composed of B-D-
mannuronate and o-L-guluronate linked by 1,4
glycosidic bonds. Alginate was initially collected from
brown seaweeds and has been commercially available
since the beginning of the twentieth century. Alginate is
produced by several different species of brown
seaweed and two different species of bacteria;
Pseudomonas and Azotobacter.

Microbial production has benefits over algal
production such as low cost, ability of production in
small scales and applied in different fields. As
mentioned previously, bacterial alginate can be
obtained using Pseudomonas and Azotobacter; for
commercial alginate production, human pathogen
Pseudomonas aeruginosa and soil bacteria Azotobacter
vinelandii are most widely preferred (Sabra and Zeng
2009; Hay et al. 2013; Ahmad et al. 2015).

Microbial production of alginate can be
obtained through batch, fed-batch, and continuous
fermentation. Epimerases lyases and acetyase enzymes
are the important alginate modifying enzymes that were
reported previously (Heidal et al. 2000).

d) Production Processes for Curdlan

Curdlan is a linear bacterial exopolysaccharide
and classified as (1, 3) B-glucans. Curdlan is a special
polysaccharide due to its rheological properties,
solubility, and biomedical characteristics. Curdlan is
named after its “curdle” competence when heated.
Parameters such as pH, nitrogen, carbon, oxygen, and
phosphate levels affect the production yields of curdlan.
Curdlan is an extracellular polymer and biosynthesis
occurs in three different steps. Substrate utilization,
followed by intracellular metabolism of utilized substrate
and finally excretion of polymer out of the cell membrane
(Sutherland 1977, Zhang and Edgar 2014).

e) Production Processes for Gellan Gum

Gellan is a bacterial polysaccharide produced
by Sphingomonas elodea. It belongs to a group of
polysaccharides called sphingans, named by the
bacteria from which it is produced. This biopolymer is an
anionic, linear polysaccharide with high molecular
weight composed out of D-glucose, L-rhamnose, and D-
glucuronic acid in molar ratios of 2: 1: 1 (Tako 2015).

Production of gellan begins with the isolation of
the bacterium from the surface of a plant belonging to
Elodea genus. Gellan production is accomplished via
fermentation with immersion method. The medium used
for incubation contains nitrogen, carbon sources, and
some crucial trace minerals.

) Production Processes of Xanthan Gumn

Xanthan is a complex exopolysaccharide
synthesized by plant-pathogenic bacterium
Xanthomonas campestris. Exopolysaccharides

produced by these pathogenic bacteria have a

characteristic feature of protection against adverse
environmental conditions such as drying, temperature
oscillations, radiation, and adhesion (Luvielmo et al.
2016).

Xanthan gum is commonly applied as a
thickening and stabilizing agent in different types of food
and industrial products. The process of production of
xanthan includes several steps. First, the chosen
microbial is grown on solid media or in liquid media and
used to inoculate the culture in large bioreactors. The
mode of operation, medium composition, type of
bioreactor, temperature, pH, and dissolved oxygen
concentration influence both the microorganism growth
and xanthan production. At the end of the fermentation,
cells are usually removed via filtration or centrifugation
operations from the culture broth that contains xanthan,
bacterial cells, and numerous other chemicals. Next
step is purification, where precipitation can also be
included by using water-miscible nonsolvent, followed
by the addition of certain salts and pH adjustments. The
product is then mechanically dewatered and dried. The
dried product is milled and packed into containers with
a low permeability to water.

g) Production Processes of Dextran

Dextrans are a group of homopolysaccharides
composed of a linear chain of a-(1, 6) glycosidic
linkages that may form branches on the main chain. It
was first observed by Louis Pasteur, but this
bioploymer’s potential in food industry was not
investigated until the 1950s. Dextran is one of the oldest
bacterial polysaccharides with a multitude of functions.

Dextran is an exopolysaccharide synthesized by

Streptococcus, Lactobacillus, and some Weisella
species and is very sensitive to environmental
conditions  like  substrate  concentration, pH,

temperature, and salinity. Because different strains of
bacteria belonging to the same species can produce
dextran with varying structures, it is, in theory, possible
to produce dextran according to specific needs. For
example, keeping the substrate levels low tends to give
dextran a higher molecular weight (Das and Goyal 2014;
Zannini et al. 2016; Baruah et al. 2017).
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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

o

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.

© Copyright by Global Journals | Guidelines Handbook .

XVII



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
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Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References
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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
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and figures

Conclusion is not  cited,
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