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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: The aim of the present investigation is to study HPLC
process to evaluate Some Active Flavonoids in Ethyl Acetate
Extract of Leaves of Butea monosperma Linn.

Material and methods: Using a soxhlation device, the leaves
of Butea monosperma Linn. were extracted in stages. Each
powdered batch (500g) was extracted in stages with polarity-
graded solvents such as petroleum ether (Pet. Et) (60-80°),
chloroform (CHCI3), ethyl acetate (EtOAc) using a soxhlet
extractor. Alkaloids, flavonoids, glycosides, tannins, phenols,
and steroids, among other chemical families of components,
were identified through qualitative phytochemical screenings
of each extract. To make a 10 g/ml stock, standard phenolic
markers like quercetin, rutin, catechin, gallic acid, and
chlorogenic acid were dissolved in methanol. Phytoconstituents
were separated and identified from extracts using various
solvents and combinations of solvents, which were chosen after
consulting the literature.

Results and Discussion: Preliminary phytochemical screening
showed the revealed that the leaves contain steroid, triterpenoids,
fatty acid and alkaloids. While the ethyl acetate extract found
to contain therapeutically important phytoconstitutes such
as steroids, triterpenoids, saponins, flavonoids, and tannins.
Bioactive extracts of Butea monosperma were found to include
flavonoids and phenolic substances. In ethyl acetate extract,
various flavonoids and phenolic compounds were discovered.

Conclusion: This is a preliminary report on the identification
of phytochemical and HPLC evaluation of ethyl acetate
extract of leaves of Butea monosperma Linn. and to unravel
the mechanisms driving bioactive qualities and the existence
of putative synergy among these substances, more research
is needed on the isolation and characterization of individual
Flavonoids or phenolic compounds.

Key words. HPLC method, quantification of some active
flavonoids, ethyl acetate extract, Butea monosperma Linn.,
quercetin, rutin, catechin.

Introduction.

Nature continues to fulfill its role as man's primary source of
healing. Functional nutrition has been shown to be important
in reducing the risk of some chronic diseases, according to
research in preventive medicine. The human body's natural
defence mechanism may be insufficient to counteract the
harm produced by oxidative stress [1]. Quercetin and other
flavonoids are structured to operate as potent antioxidants. This
has been demonstrated in vitro numerous times. Quercetin, as
a prominent flavonoid ingredient, is able to prevent various
chronic degenerative illnesses [2]. Synthetic antioxidants are
connected to a variety of negative side effects, such as liver
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damage and mutagenesis, according to growing scientific data
[3]. As a result, there has been a surge in interest in natural
goods as antioxidants, which restrict free radical reactions and
protect the human body from illnesses like cancer and diabetes.
Plants and other herbal extracts, Polyphenolic substances (such
as gallocatechins, delphinidin, cyanidin, gallic acid, ellagic
acid, pelargonidin, and sitosterol) might have high antioxidant
capabilities, according to recent study [4].

In conclusion, high-performance liquid chromatography
(HPLC) is a versatile analytical procedure that takes cheaper
equipment and less experience. The investigation aims to
develop a rapid, sensitive, and accurate analytical process for
assessing flavonoids in plant extract bioactive extracts and their
pharmaceutical dosage form, which could be used to examine
various plant extract samples and formulations on a regular
basis [5]. The goal of this research is to figure out how much
flavonoids are in Butea monosperma Linn extract.

Materials and Methods.

Extraction of plant materials:

The leaves of Butea monosperma Linn. are subjected for
successive extraction using soxhlation apparatus. Each
powdered batch (500g) was extracted in stages with solvents
of varying polarity, such as petroleum ether (Pet. Et) (60-80°),
chloroform (CHCI3), ethyl acetate (EtOAc) using a soxhlet
extractor. The extraction was carried out till to exhaust. The
extract was dried under vacuum and processed for the further
HPLC analysis [6].

Preliminary phytochemical evaluation:

The existence of main bioactive phytocompounds or
components (alkaloids, flavonoids, glycosides, tannins, phenols,
and steroids) was investigated employing qualitative screens of
each extract [7].

Marker based estimation of extracts by HPLC:

Agilent liquid chromatography system series 1200 with
quaternary pump, Rheodyne injector with fixed loop of 20 1, and
UV detector is employed. At room temperature, the separation
was performed using a Waters Symmetry C-18 Column (250
X 4.6mm, particle size 5m) followed by an ODS guard column
(10m, 10mm X 5mm ID) [8].

Preparation of sample solution: The bioactive extract i.e.
EtOAc was dissolved in respective solvents to get 1 mg/ml as a
reference solution [9].

Preparation of standard solutions: Standard phenolic and
flavonoids markers (quercetin, rutin, catechin, gallic acid, and
chlorogenic acid) are dissolved in methanol to make a 10 g/ml
stock [10].
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Chromatographic conditions:

Phytoconstituents were separated and identified from extracts
using various solvents and combinations of solvents, which
were chosen after consulting the literature. The best possible
combination of mobile phase is employe for each marker [11].
HPLC specifications for analysis of extract.

Specifications for HPLC analysis of ethyl acetate extract
(Table 1).

Table 1. Specifications for HPLC analysis of ethyl acetate extract.

Sr. Active Mobile f;(::v Standard |Detection

no Phytocompounds phase (v/v) (ml) Rt (Min) (nm)

1 Gallic acid Methanol+ 0.6 2.47 280

2 |Chlorogenic acid  (polar 0.6 4.2 280

3 Catechin solvent) 06 50 280

4 Rutin Water 06 58 280
(55:45)

5 Quercetin pH-2.0with 06  11.02 280
OPA

Results and Discussion.

Preliminary phytochemical screening showed the revealed that
the leaves contain steroid, triterpenoids, fatty acid and alkaloids.
While the ethyl acetate extract found to contain therapeutically
important phytoconstitutes such as steroids, triterpenoids,

Table 2. Phytochemical analysis of different extracts of leaves.
Leaves Extracts of Butea monosperma Linn.

Tests Petroleum Chloroform Ethyl acetate
ether
Alkaloid - + +
Glycoside - - -
Saponins - - +
Steroid + + +
Triterpenoids + + +
Tannins and Phenolic - - ++
Flavonoid - + +++
Test for carbohydrates - -
Proteins - + -
Fats and Lipids + + -

(-): Not present, (+). present in less quantity, (++): Moderate presence,
(+++): Strong Presence.

Marked Based Estimation of Butea monosperma by HPLC:

Bioactive extracts of Butea monosperma were found to
include flavonoids and phenolic substances. In ethyl acetate
extract, presence of different phenolic (gallic acid, chlorogenic
acid) and flavonoids i.e. quercetin, rutin, catechin were
discovered. These are well documented for their different
pharmacological activities i.e. antioxidant, anti-inflammatory,
immunomodulatory, antimicrobial and anticancer activity
(Table 3) [14-16].

Table 3. HPLC analysis of Butea monosperma leaves extracts.

Phytoconstituents Rt Butea monosperma Linn.

saponins, flavonoids, and tannins (Table 2). Polyphenols have ~ Sr.No (min) Ethyl acetate Extract
a hydroxyl group in their structure, as well as the potential 1 Quercetin 11.02 11.2
to transfer electrons, making them a powerful antioxidant. 2 Rutin 5.8 5.87
The qualitative chemical test clearly revealed that the potent 3 Catechin. 5.0 -
antioxidant phytoconstituents ie. flavonoids, tannins were 4 Gallicacid ___ |2.47 -
highly accumulated in ethyl acetate extract [12,13] > Chlorogenic acid 4.2 4.09
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Figure 1. Chromatogram of leaves ethyl acetate extract for presence of different flavonoids.
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Figure 2. Chromatogram of standard different flavonoids.

With the emergence of new terminologies like neutraceuticals,
food supplements, botanicals, dietary supplements,
multifunctional foods, etc., the market of natural substances
has intensely changed. But to maintain their sustain use; there
is also a need of adequate analytical tool which will ensure
the quality and purity of these herbal products [17,18]. These
analytical tools should be such that they can withstand with the
complexity of natural product mixture. As a result, it is now
possible to develop acceptable procedures for quality analysis
and standardisation of herbal medicines in order to preserve as
much uniformity as possible in the plant extract [19,20]. High-
performance liquid chromatography can be used to standardise
and control the quality of raw materials, extracts, and final
herbal remedies, among other things, alone or in combination
(Figures 1 and 2).

Conclusion.

Butea monosperma Linn. grows abundantly in tropical and
subtropical places under a variety of climatic circumstances,
and they can be mass-produced as value-added products on a
huge scale. As a result, the findings may provide a scientific
foundation for the usage of plant species in commercial
products. This is a preliminary study on the phytochemical
identification and HPLC analysis of an ethyl acetate extract
of Butea monosperma Linn leaves. Further research is needed
to determine the processes driving the bioactive qualities of
specific Flavonoids or phenolic compounds, as well as the
existence of probable synergies, if any, among these molecules.
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