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PYRAZOLINE DERIVATIVES AS POTENTIAL ANTIFUNGAL AGENTS
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*Corresponding Author Email: yogitapatlel2@gmail.com

Abstract
This study designed and successfully synthesized a number
of novel alpha,beta-unsaturated carbonyl compounds and
their pyrazoline derivatives. All synthesized compounds
. were characterized by IR, mass spectrometry, TH NMR and
Aot CECHIEIEED 13C NMR spectroscopy. Pyrazoline is a dihydropyrazole
ssistant Professor, Chemistry 2
Balaghat ( M.P.), with only one double endo cyclic bond. Due to established
saCianiishu pharmacological results, the synthesis of pyrazoline
derivatives from chalcones is an active area of
investigation. In present study acetophenone and
benzaldehyde were reacted to produce chalcones. After
that, prepared chalcones interact with isoniazid in the

presence of glacial acetic acid, resulting in the formation of pyrazoline derivative. Color,
molecular weight, molecular formula, crystal structure, solubility, melting temperature,
retardation factor (Rf), and yield percentage were among the other physical characteristics
that were investigated. Each synthesized derivative's structure was confirmed by IR,
IHNMR, and MASS spectroscopic data and elemental analysis. Spectral analysis (IR,
MASS, and NMR) was used to characterize all the synthesized compounds. These
substances were tested for their antibacterial properties against gram-positive and gram-
negative bacterial. Agar cup plate method was also used to perform antifungal activity.
Agar streak dilution technique was also used to determine the compounds minimum
inhibitory concentrations (MICs). The compounds that were synthesized were found to
have the strongest in-vitro antifungal properties against A. niger and P. chrysogenum.
Keywords Antifungal properties, MIC, Pyrazoline, Spectral analysis.

Introduction:

Heterocyclic compounds have a wide range of biological potential, which makes them
significant in medicinal chemistry. Nitrogen-containing heterocycles have always
attracted researchers due to their versatility and variety of biological roles. Pyrazoline is
an exciting member of the heterocyclic family that scientists have discovered in their
search for new compounds with important and diverse features. Pyrazolines are often
used scaffolds in the architecture of many important biological and pharmaceutical
molecules. Black pepper (Piper nigrum) is one of the plants in the Piperaceae family that
naturally contain pyrazolines. It has recently been discovered that the production of
pyrazoline alkaloids by sponges, corals, and other marine species exhibits cytotoxic and
anti-inflammatory properties. Nonetheless, pyrazole is included in the structures of
several alkaloids, such as sesquiterpene pyrazolines, piperidine alkaloids, and pyrazoline

alkaloids.
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Through the formation of N-N bonds, natural pyrazoline has interacted with living
things. As a result, pyrazoline derivatives are the most well-known heterocyclic
compounds with potential biological activity, such as non-steroidal mineralocorticoids
and HIV reverse transcriptase inhibitors, which are non-nucleoside antagonists of
neurotensin receptors with analgesic effects. Antifungal , antimicrobial , antiviral,
antitumorl, antitubercular, antimalarial, anti-amoebic, antidiabetic, antiinflammatory,
anticancer. Pyrazoline, also known as a dihydro derivative of pyrazole, can exist in
three different forms depending on the position of the double bond, i.e., I-pyrazoline, 2-
pyrazoline, ad 3-pyrazoline.

V4

z
I""Z‘\z/
"

: 1,3-pyrazoline
% z
l-ovrazoli 2-pyrazoline

Fig-1 Different Structure of Pyrazolinee

Using the remarkable straight forward reflux reaction of a, B-unsaturated aldehydes
and ketones with phenyl hydrazine in acetic-acid which quickly gained popularity
Fisher and Knoevenagel synthesized and characterized 2-pyrazolines in the 19th
century. Though pyrazolines green status is debatable, there have been numerous
attempts to use it as a synthetic building block in the creation of good lead compounds
in the library of new heterocyclic compounds.

Antifungal and antibacterial properties Ozdemie et al. synthesized a number of 1-(4-
aryl-2- thiazple)-3(2-thienyl)-5-aryl-2-pyrazoline derivatives, which were then tested for
their antimicrobial properties against Salmonella typhimurium, Bacillus cereus,
Escherichiacoli, Streptococusfaecalis, Staphylococcu saureus, Aeromonas hydrophila,
Candidi glabrata, and Candida albicans. A notable degreeof activity was moted.
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In the presence of glacial acetic acid, chalcones reacted with aryloxy acetyl hydrazines to produce a
range of 1, 3, and 5 substituted pyrazoline derivatives with good yields (50-60 %). Research on the
antibacterial, antifungal, and antitubercular properties of the synthesized compounds revealed that
they exhibited considerable action against ampicillin and moderate to significant antifungal activity
against griseofulvin.

Physical and analytical data of new synthesized pyrazolines derivatives

Compound -A Structure

IUPAC NAME - N-{{ 2-hydrox-5-nimopheny 13- methoxyphenyljmeihyljcarbameyly3-{-3(( 2
hydroxyphenylf3-  methoxyphenylmethyJthioureido)-5-  phenyl-4.5dihro- |H-pyrazale-4-

carboxamide.
Molecular Farmula- Co N8 Calor- White Yield- 32%
Maolecular Weight-775.84 Mieliing Point-165°C

Elemental Analysis- C(64.25%), H{4.99%), N(9.37%]), O{17.12%), 5(4.29)%

Compound- B Stracture

. M

A

ra

TUPAC NAME- N-((2,5-dilydeaxphenyl)(3- methoxyphenylmethyljearbamotbioy])-3-(-3((4-

len-2-yl)(3 I by ido)-5- phenyl-4, 5dihydro- | H-pyrazole4-
carboxamide.
Molecular Formula- CaHyNoS Color- Brown Yield- 46%
Mobecular Weight=796,90 Melting Point-162C

Elemental Analysis- C(66.32%), H(S.06%), N(10.55%), O{14.05%), $(4.02)%
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Compound -C Structure

IUPAC NAME - 3-(3-({2-hydroxy-5-nitrophenyl)3- methoxyphenyljmethyl) ureido-N-{((4-
hydroxynapthalen-2-yI)(3-  methoxyphenyljmethyljcarbomoyl)}  3-phenyl-4- 1H-pyrazole-4-
carboxamide.

Molecular Formula- CoyHpN:0y Color- Brown Yield- 32%

Molecular Weight-807.52 Melting Point=165°C

Elemental Analysis- C(65.42%), H{4.62%), N(12.14%), O(17.824%)

Compound -D Structure

IWPAC NAME - 3-(3-{(2.5-chhydroxyphenyl i 3-methoxyp thigureide-N-{({2-
hysdronyphenyl}(3-methoxyphenylmethyljcart hiayl)-5-phenyl-4,5-dihydro-1H-pyrazsle-4
carboxamide.

Molecular Formula- CaoHuMNo0eS2 ‘Color- Brown Yield- 41%

Molecular Weight-762.90 Melting Point=170°C

Elemental Analysis- C(62.98%),H(5.02%),N(11.02%),0(12.58%), § (8.40)%
Experimental Materials and methods
The compounds melting point are uncorrected and were measured in open capillaries. The 1H and
13CNMR spectra of compounds were recorded on a bruker 500 MHZ model in DMSO using TMS
as an internal standard. The mass spectrometer was used to record the LC-MS spectra, and the
thermonicolet FT-IR spectrophotometer was used to record the IR spectra data in KBR medium.
All chemical reagents and solvents were sourced from commercial suppliers and were used without
additional purification. The 1H and 13C-NMR experiments were conducted by utilising a Bruker
Avance 500 MHz Ultrashield spectrometer. About 15 mg of the sample was dissolved in CDCI3.
The chemical shift values were calculated in ppm and &-scale, and the coupling constant, J, was
calculated in Hertz (Hz), and their multiplicities expressed as m = multiplet, q = quartet, t = triplet,
dd = double doublet, brd = broad doublet, d = doublet, brs = broad singlet, and s = singlet. The ESI-
MS spectra were recorded on an ion trap LCQ Advantage Max mass spectrometer The melting
point apparatus was utilised to obtain the melting points.
Result and discussion
The purified final synthesized compounds were characterized as pyrazoline derivatives on the basis
of their spectral data (IR, IH NMR, and Mass) and Elemental analysis.
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Compound-A
Elemental Composition Calculated: C(64.25%), H(4.99%), N(9.37%), O(17.12%),5(4.29)%

IR(KBr)em™: IR spectrum of the respective compound code [ has shown characteristic peak of
3705(Ar-OH stretching), 1 T10(C=0),1628(N02),3309(N-H stretching for gnd
amines), | 509(C=5),1085(C-N stretching),1372(OH bending), 773(N-H wagging).

THNMR(CDCls)é:13.12(s,1H,NH),8.12(d,1H,NH),9.92(d, |H,NH-Pyrazoline

ring),2.5(d, 1H,CH,Pyrazoline ring),3.9(dd,1H,CH,Pyrazoline ring),5.16(s, |H,CH),9.63(s, | H,Ar-
OH),8.03,8.06,7.07(M, 3H,ArH),6.80,7.05,6.93,7.24(M,4H,ArH),7.33,7.29,7.24,7.29,7.33(M,5H,
Ar-H),3.67(8,3H,CHs)

BCNMR (CDCh) 8: 50.3 (1C.CH of Pyrazeline ring), 46.3(1C,CH of Pyrazoline ring),
1703(1C.C-0), 185.0(1C.C~8), 155,135,136,120,127(6C-CoHs), 128(6C- CoHy), 58.0(1C.CH),
55.8(1C.0CH:)

Compound-B
Elemental Composition Calculated: C{62.98%) H(5.02%).M(1 1.02%),0012.58%), S (8.40)%
IR(KBrjem': IR spectrum of the respective compound code 11 has shown characteristic peak

of 3618(Ar-OH stretching), 1 7L{C =00, 1624{ N0 1), 3280(N-H stretehing for 2™ amines), 1522
(C=8), 1058{C-N stretching), 134000H bending), 755(M-H wagging)

THNMRB(CDCL)A: 13,1 10s, |HNH)E. 1 1{d, TH NH)9.90(d, 1 H NH-Pyrazoline ring),2. 3(d,
1H,CH.Pyrazoline ring).3.7(dd, | H,CH,Pyrazoline ring).3. 14(s, |H,CH),9.61(s, IH.Ar-
OH),8.01,8.04, 7 05(M 3H AcH),6.79,7.03,6.91, 7 22(M 4H ArH), 731,727,723 727 7 31(M,5H,
Ar-H}L3.635,3H.CHz)

BCNMR (CDCL3) 6: 5001 (ICCH of Pyrazeline ring), 46.1(1C,CH of Pyrazoline ring),
169 2(1C,C=0), 183.001C,C=8), 153,132,133,118,125(6C-CHs), 127(6C- C:Hy), 36.M1C,CH),
55.5(1C,0CH:)

MS(Relative abundance™s)m/fz: 762

ANTI-FUNGAL ELUCIDATION

ANTI-MICROBIAL ELUCIDATION- The well diffusion method was used to screening
compounds A, B and C for antimicrobials..

ADOPTED METHODOLOGY- The antibacterial activity of compounds B, C and I} was
investigated based on their structural characteristics.

- O
E *® % E
Ry N"JL‘Na HN”JL‘N Ry
H H
o N

-
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Entry | © D B

Ra p-nitro phenol | Phenol Hydroguinone

R: f- Naphthal Hydroguinone | fi - Naphthol

Table N0 - 1

Amti- fungal activity of synthesized compounds N-substituted-3-subsiiiuted-3-phenyl-4.5-
dibyidro- 1 H-pyrazole-4-carboxamide code B, C.amd D compared with the standard
drug against fungal strains A, Niger.

Antimicrobial efficacy as Zone of inhibiiion (in mm)
Canc.in |mghmi) Fungal Strains A. Niger.
Standard | Comp.B Comp.C Comp.D

100 119 i7 16 19

50 |14 13 12 14

F |13 11 10 12

125 i) [ ] 0

625 ) [ ] 0

Anti-micrahial efficacvas Zone of inhibition Ginmn) Finea] Steame 4 miser

B Standtam
"®
]
"
w =]
&
o
3
L]
] 3 i 3

U inimp/ml)

Graph no -1
Graphical representation of synthesized compounds N-substituted-3-substituted-5-phenyl-4,5-
dihydro-1H-pyrazole-4-carboxamide compounds code B, C, and D compared with the standard
drug against fungal strains A. Niger.

Conclusion :

In the study we have successfully synthesized new pyrazolines derivatives compounds . The proper
analysis of the synthesis of new pyrazolines derivatives has been systematically evaluated by FT-IR,
1THNMR, CNMR, and Mass spectrometry. In conclusion, the review highlights the synthesis of
pyrazolines with their potency as antifungal agents. It will benefit the researchers by developing
novel molecules with more potency, better selectivity, and minimum side effects. Thus, this article is
a useful supplement and will contribute to the further development and synthesis of medicinally
important pyrazolines derivatives.
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An Analytical Study of Bacterial Growth and Reproduction

Anurag Mishra
Researcher, Department o fBiotechnologyg
Universiti Sains Malaysia

Abstract

BBacteria are among the most primitive yet highly adaptable living
organisms on Earth. Their remarkable ability to grow and reproduce
T R rapidly allows them to survive in diverse and extreme environments.
Researcher, Department of Chemical Engineering Understanding bacterial growth and reproduction is fundamental to
Universiti Sains Malaysia microbiology, medicine, agriculture, and biotechnology. This
International Arthur research paper presents an analytical study of bacterial growth
patterns, phases of growth curve, and mechanisms of reproduction,
primarily focusing on binary fission. The paper also examines
environmental factors influencing bacterial multiplication and
highlights the significance of bacterial growth studies in health,

industry, and environmental sciences.

Keywords : acteria, Growth Curve, Binary Fission, Reproduction, Microbiology

Introduction:
Bacteria are unicellular prokaryotic organisms lacking a true nucleus and membrane-bound
organelles. Despite their simple structure, bacteria exhibit complex physiological processes that
enable rapid growth and reproduction. Bacterial growth refers to an increase in the number of
bacterial cells rather than an increase in cell size. Under favorable conditions, bacteria can
multiply exponentially, making them significant both as beneficial organisms and as disease-
causing agents.

The study of bacterial growth and reproduction is essential for controlling infectious diseases,
improving industrial fermentation processes, and understanding ecological nutrient cycles.

Concept of Bacterial Growth
Bacterial growth is defined as the orderly increase in the number of bacterial cells over time. It is
usually measured by cell count, cell mass, or turbidity of the culture medium. Unlike
multicellular organisms, bacterial growth occurs through cell division rather than enlargement.
Bacterial Growth Curve
When bacteria are grown in a closed system (batch culture), their growth follows a characteristic
pattern known as the bacterial growth curve, which consists of four distinct phases:
a) Lag Phase

« Cells adapt to the new environment.

« No immediate increase in cell number.

« Enzyme synthesis and metabolic activity increase.
b) Log (Exponential) Phase

« Rapid cell division occurs.

« Population doubles at a constant rate.

11
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Discussion
Bacterial growth and reproduction demonstrate the efficiency of prokaryotic life forms. Their
ability to reproduce rapidly allows adaptation to environmental changes, but also poses challenges
in controlling pathogenic bacteria. Analytical approaches to growth patterns help scientists predict
bacterial behavior under various conditions, enabling effective control and utilization.
Conclusion
Bacterial growth and reproduction are fundamental biological processes that influence ecosystems,
human health, and industrial applications. Binary fission allows rapid population expansion, while
growth phases reflect the dynamic interaction between bacteria and their environment. An
analytical understanding of these processes is essential for advancements in microbiology, medicine,
and biotechnology.
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Abstract -

Ig MY U HRA & ARBATA AR SHSIAT & ST, 9,
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Introduction
TSI U 9Rd & 39 el d § Yeh T, ST M9 1el T 91Et | ISiifdeh, drifoieh gd anfife
uRadHI a1 fFurfaes wRoT w1 STTaT 8| $91-d S81-utd IdTedl ST U chiet TURTSY o Ud SR AfhemTelt ot
% 9ed &l GHY o1, FSEd Ty Ged uHEsiel 759 & wU § I9RT| 59 Qfagiie Uiehar § SreTdry] i Jffieh
ST FEeayut 38, forem w1l geh Yoo SR TR TS & w0 A wnfud fman
ST T RigeTEg g1 Sroe i feifeeR &t gen & sror Afdes faaret @ forr 381 81 STgIor iR g &t
RIS # I8 URY F U g SR Agaraiefl e & &u # Rifda forar mar 81 fohg 39 Afdes sreiten & W,
IR AT ASTHiTeh aTefare, T dHire 3R TR qRgR P IHE IaTeR0T Udd Hedl 8l IT JeMelt &
feresfaal S arfhanel TORTST &t WIS & ATe Y Fateadr RNfUd 6t $iR 7= gg Teh-ient sl T foha|
T &Y, SIS I dg ¥H § Heie Ik Afched ht SR s Sfeet a=mar 1 Tramy &l e & BRa e
I HEH I & Gudh foar ok Uum dig Wiifa & smale § geanT fean| 39 UehR SISiasg @l Siad 9,
AfrendT 3R o & Siqeisl sl T9EM & g go Agayul fagiies sreae usgd shedl 8l

Historical Background of Ajatashatru

SISITRTE] ST AT TR 492460 $.9, HHT S &1 e em & w0 # I5h B AhRIHS 8, fohg vmafe
T 3R TIRe gf® @ a5 Srdia gRalt amee Tl 39 s (MResT) @t st stert a1g <@ SR are #
ureform (ureferg) &t gge o

Military Innovations and Expansion Policy
STSITAIRTE i UTEHA SR el UGl “TehriIehl g ORI Thgl ST HehdT &l
ITh! T U off:
o HEIfAATheh (Stone-throwing war machine)
o IYHHA (scythed chariot St o ToTTe)
o el & forsfal w s
ST GGl A T R T AE} Y TL TS *0fH 57 e
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ISty SR dig o

ST H dig et & ey Ui wRdR sfaem d g mea Afaw, aifife ok aerEifae uRada @
HAEEYUT IETERUT T el gl FeIf SISITaLry &l URfHe Sias dr-arquar, foar ok figgar Si9 ik
SR & ST @, R oft et Savad! Siiae s o i FHeom, UHIAT 3R SeqaRad= & femst @
T @ g s dar gl

dig U, faiva: §u Fer ok wgTemT # aftfa & fon fiar ffeR &t g & 16 SeTasTy TeR ARG &5
SR SroRTYEtYy & U g T un| gt sraen § I WA g § e i ok oo g & g uggrary s
R 35 7 I8 FH SR Iuk el 1 RAGid THSITA gY I8 T foRa o urend e aRume srasa s
U1 8, fohq STeate SfR FeTER o AT WR =k Afch SMeATfoieh Ia1d e Gehdl 5| 39 IUST 7 ST
& Sita & fe=m sge &)

ST 7 dig U I Ao GRET0T UeH fhaT ofk Ierre # SIS uum dtg Witfa & emateH |
Aeayol i AT a8 i wae g & AgaRAair & ud st st & deha 3R TRewr &
forg srda smasaes off| 39 TRR ST Sig U & TRINTA faehe # Ueh Ui TReTh & ¥4 H IR

BT Sl URURT 39 SRS UTUehH (STaR ) ol &Yl A &, fhe +ff 3T ugyramy iR emfgeneor st
Ay Aga fear mar 31 S99 dig o o I8 T il WE g1 § o s oft cafh, @ a8 fhae o ufaa
T 7 31 &Y, Siesity 3R Afdes uRad= & Aream @ o & Anf 0 SUeR gt Fenar gl

39 TSR STSITaer SR dig o 1 Hay dhad ITeh-4H TR&Td Gl Tol, diceh 9, STORTHE, Seon SR
Ao gASi S Sifeet Siqdae s T2k UfETRich SaTeRvT &

fArsepe:

SreTTasTy 1 BfeETRic Feich I T whedl @ foh a8 haet Uk g a1 fgear e a i aaftha T8t
o1, Ffh T RA o Aorideh, wfiies o ek faema i sifeet uftharait @ wfafafd o o) 35 sfiem
3R M H T < Srepier, @, ugrara qun smefdie uRadd—3 9t g e a1y faeme @, St 39
IR 3faer & T foRtememeht fhg Aewayuf aneent & @ femd &

TSTfee gfE & SISTaRr 3 7Y ST ot gg STUR TS fRa| TORTSE! & g, S9! dther = urifa
SR 7T g deeiienl - I8 g fona foh a8 hae 9o U el aTeT I g1, difedh Sifed Wed 21f<h T
fmfar ar| ey At F Ty At IR 9RA A GIvHE Ak & U F w@fid fra, g smt aere wh
HIHTSY o I I AT U GAT| 59 2 & STy TR I59-HAT0T &t RuR1 # Ueh held sl & &0 H
IIRAT 8

fife 3R Afde TR W Sreiasr] &1 st of & Teier faty Aga waar 81 frar it ger S R urgeH &
G ITAT THTATY R 1A g & Ul SIGT a5 &= Al Heon SfR STeAuRad T 6 Saeron &t 7 &9 &
TR el 81 g URORT A I SR A BT ST AT 7T, fohg 1 8 Ik UHTATT o $9 a1 S FHI0T h
&Y 7 a1 ma foh e ater ok srefRian afth & Sftaa & uRad= o Tear 81

ST, GRT TUH Sig S i TREUT A ST a8 &21fd & foh SO ditg &f il shaer aafhira Srifer ar
Te g, afceh T SR YT =T ot wrerm oft ATT| 39 TReT0T 7 g fRamad & TR ok TR
# furfaes gffe e, o dig o g Trfda o affyes o & = & [efa & e

3idd: I gl T Hehdl & foh ST T Sfad o<1 iR o, 89T SR deom, SRty SR uggamg & &g
Gl I @IS AT Uefich &1 IThT 3729 g4 I THS H FgIaaT ahedl & foh Ui TRl sfogra & amae
et s o el 3, afeh F Afde ok sefaie fomsf & off Aeayef dix 41 59 yAR Ay T
Sha ol TATY hT RTTHRITCT JISTT AT, Sfeeh sieg € o sfagra & Ueh Rurfae ik foraRiieie aaftha off o
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Abstract -

The major hazardous metals of concern for India in terms of their
environmental load and health effects are lead, mercury, chromium,
cadmium, copper and aluminum. Their source is mostly anthropogenic-
industrial activity, vehicles, etc. Natural causes like seepage from rocks,
volcanic activity and forest fires can also contribute. Minerals like

Paresh Mehta
Researcher in Ancient history

Indian Arthur & 3 e e
fluoride and arsenic salts are of natural origin, but human activity can

also aggravate the situation. In general heavy metal toxicity can cause chronic degenerative diseases the
symptoms being mental disorders, pain in muscle and joints, gastro intestinal disorders, vision problems, chronic
fatigue, and susceptibility to fungal infections. Sometimes the symptoms are vague and difficult to diagnose at
early stage.

Keywords: TDS,Alkalinity,Hardness,Organics, PH, PPM, DO, BOD, RO

Introduction

Water is the second most important need for life to exist after air. There are three water quality parameters that
help to measure the quality of water, which include physical parameters, chemical parameters, and biological
parameters. The physical parameters include color, taste, odor, temperature, turbidity, solids, and electrical
conductivity. Chemical parameters can include pH, alkalinity, chlorine, hardness, dissolved oxygen, and
biological oxygen demand. The third type of parameter involves biological parameters, which include bacteria,
algae, and viruses.In this chapter we will discuss about chemical parameters of water quality The major chemical
parameters in water treatment are — 1.Total dissolved solids (TDS) 2. Alkalinity 3. Hardness 4. Fluorides 5.
Metals 6. Organics 7. Nutrients 8. pH 9. Chlorides.

(1). Total dissolved solids (TDS): Solids in water occur either in solution or in suspension. The solids in the
water that remain after filtration and evaporation as residue are called total dissolved solids, or TDS. Total
Dissolved Solids and refers to the total concentration of dissolved substances in drinking water. TDS comprises
inorganic salts and a small amount of organic matter as well. Inorganic salts are made up of the positively
charged cations (calcium, magnesium, potassium and sodium) and negatively charged anions (carbonates,
nitrates, bicarbonates, chlorides and sulfates). Dissolved solids can be removed from water by filtration and
evaporation, and also by electrodialysis, reverse osmosis, or ion exchange. Dissolved solids may be organic or
inorganic, and come from water's contact with substances in soil, on surfaces, and in the atmosphere. Organic
dissolved constituents come from decayed vegetation, and from organic chemicals and gases. These dissolved
minerals, gases, and organic constituents may cause physiological effects, as well as color, taste, and odor
problems.

TDS Level Chart for Drinking Water

TDS (in PPM) Suitability for Drinking Water
Between 30-150 Excellent for drinking
150-250 Ciood
250-300 Fair
300-500 Poor, not good for drinking
Above 1200 Unacceptable
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2. ALKALINITY :

Alkalinity is an important water quality parameter, because it measures the water's ability to neutralize
acids. Alkalinity constituents in natural water supplies are bicarbonate, carbonate, and hydroxyl ions-
mostly the carbonates and bicarbonates of sodium, potassium, magnesium, and calcium. Alkalinity also
occurs naturally from carbon dioxide (from the atmosphere and as a by-product of microbial
decomposition of organic material) and from mineral origins (primarily from chemical compounds
dissolved from rocks and soil). While highly alkaline waters do not seriously affect human health, elevated
alkalinity can cause an objectionable bitter taste. In treatment, alkaline water can cause problems with the
reactions that occur between alkalinity and certain substances in the water that can foul water system
appurtenances.

ACIDIC NEUTRAL ALKALINE
EB5w TS
4.5 10 6.0 Holl'lm 8.0 to 10+
Most “Purified” w.lm Water From lonWays
[54] ﬁ o (48 ﬁ Lo B ﬂ
10,000x 1,000x 100x 5.000x
The pH Scale is Logarithmic
Feor examplo, a soda ot pH 3 is 1,000,000 times more acidic than pH 9 water from an lonWays lonizerl]

3. HARDNESS
The hardness of water is due to the presence of soluble bicarbonates, chlorides and sulfates of calcium and
magnesium. Water which does not give lather with soap is hard water. These problems make hard water
generally unacceptable to the public, though advantages to hard water do exist. Hard water helps tooth and
bone growth and hard water scaling reduces toxicity of lead oxide in pipelines made of lead.
water’s hardness based on these concentrations of calcium carbonate:

e below 75 mg/L - is generally considered soft

e 76 to 150 mg/L - moderately hard

e 151 to 300 mg/L - hard

e more than 300 mg/ - very hard

4. FLUORIDES

Fluoride is toxic to humans in large quantities, and to some animals, though moderate amounts of fluoride
ions (F-) in drinking water contribute to good dental health. Fluoride appears in groundwater in only a few
geographical reg6. ORGANICS6. ORGANICSions, and in a few types of igneous or sedimentary rocks. It
is seldom found in appreciable quantities in surface water. Fluoride is a common addition to drinking water
in many communities. safety levels of fluoride in drinking water in India should be fixed at 0.5 ppm

5. METALS

Metals in water that are harmful in relatively small amounts are classified as toxic; other metals are
classified as nontoxic. In natural waters other than groundwater, metal sources include dissolution from
natural deposits and discharges of domestic, agricultural, or industrial wastes. Leachate from improperly
designed, constructed, or managed landfills is another common source. Some metals [iron (Fe) and
manganese (Mn), for example] impart a bitter taste to drinking water even at low concentrations, though
they do not cause health problems. These metals usually occur in groundwater in solution.

23




WWW ijaherd.com

International Journal of Advance Higher Education Research & Development
Peer Reviewed and UGC Approved: ISSN: 2456-4826 Vol. 10 No. (01), January. 2026

Heawvy metal Permissible limit

WHO USEPA IS1 CPCE ICMR
Iron {mg/l) o1 0.3 1.0 1.0
Cupper (mg/l) 1.0 1.3 005 1.5 1.5
Mercury (mg/l) 0.001 0.002 0,001 No relaxation 0.001
Cadmium {mg/fl) 0.005 0.005 001 Mo relaxation 0.01
Arsenic (mg/l) 0.05 0.05 0.05 Mo relaxation 0.05
Lead (mg/l) 0.05 o0 Mo relaxation 0.05
Zinc (mgfl) 50 5.0 15.0 010
Chromium { mgz/l) 0.1 0.05 Mo relaxation

WHO: World Health Organization, USEPA: Unired States Environmental Protection
Agency, 151 Indian Standard Institution, ICMR: Indian Council of Mecdical Research,
CPCB: Central Pollution Control Board.

6. ORGANICS

Organic matter in water can cause color problems as well as taste and odor problems.
Organic matter can contribute to the formation of halogenated compounds in water
undergoing chlorine disinfection. Organic matter can also create problems with oxygen
depletion in streams, because as microbes metabolize organic material, they consume
oxygen. Oxygen depletion from organic matter interferes with water treatment processes.
The oxygen microbes consume is dissolved oxygen (DO). This demand for oxygen is called
the biochemical oxygen demand (BOD), the amount of dissolved oxygen aerobic
decomposers require to decay organic materials in a given volume of water over a five-day
incubation period at 68°F (20°C). If the oxygen is not continually replaced, the DO level
decreases as the microbes decompose the organics, until the cycle fails from lack of
available oxygen. Generally, organic matter in water comes from natural sources--decaying
leaves, weeds, and trees. Man-made sources include pesticides and other synthetic organic
compounds.

Many organic compounds are soluble in water, and surface waters are more prone to
contamination by natural organic compounds than are groundwaters. Dissolved organics are
usually divided into biodegradable and nonbiodegradable. Nonbiodegradable organics resist
biological degradation. For example, the refractory (resistant to biodegradation)
constituents of woody plants (tannin and lignin acids, phenols, and cellulose) are found in
natural water systems. Other essentially nonbiodegradable constituents include some
polysaccharides with exceptionally strong bonds, and benzene with its ringed structure.

7. INORGANICS

Natural water can possess several common inorganic constituents (pH, chlorides, alkalinity,
nitrogen, phosphorous, sulfur, toxic inorganic compounds, and heavy metals) that are
important to treatment processes. Water's inorganic load is affected by wastewater
discharges, geologic conditions and formations, and inorganics that remain in water after
evaporation. Natural waters dissolve rocks and minerals, adding inorganics to water, and
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these constituents can also enter water through human use. Inorganic contaminants are
often removed by corrosion control methods or by removal techniques. Corrosion controls
reduce corrosion by-products (lead, for example) in potable water. Removal technologies,
including coagulation filtration, reverse osmosis (RO), and ion exchange, are used to treat
source water contaminated with metals or radioactive substances.
Nutrients
The nutrients of greatest concern in water supplies are nitrogen and phosphorous. Other
nutrients include carbon, sulfur, calcium, iron, potassium, manganese, cobalt, and boron-all
essential to the growth and reproduction of plants and animals. Nitrogen (NZ) is an
extremely stable gas. As the primary component of the earth's atmosphere, it occurs in
many forms in the environment and takes part in many biochemical reactions. Nitrogen
enters water from runoff from animal feedlots, fertilizer runoff, municipal wastewater
discharges, and from certain bacteria and blue-green algae that directly obtain atmospheric
nitrogen. Some types of acid rain also add nitrogen to surface waters. In water, nitrogen in
the form of nitrate (NO3) indicates contamination with sewage. An immediate health threat
to both human and animal infants, excessive nitrate concentrations in drinking water can
even cause death. Though the presence of phosphorous (P) in drinking water has little effect
on health, too much phosphorus in water supplies causes problems. While essential for
growth, excess amounts of this nutrient contribute to algae bloom and lake eutrophication.
Phosphorous sources include phosphates from detergents, fertilizer and feedlot runoff, as
well as municipal wastewater discharges.

Heavy metal Permissible linit

WHO USEPA 151 CPCB ICMR
Iron (mgfl) 0.1 03 1.0 1.0
Cupper (mg/l) 1.0 1.3 0.05 1.5 1.5
Mercury (mg/fl) 0.001 0.002 0001 No relaxation 0,001
Cadmium {mg/l) 0.005 0.005 001 Mo relaxartion 00
Arsenic (mg/l) 0.05 0.05 0.05 Mo relaxation 0.05
Lead {mg/l) 0.05 0.10 No relaxation 0.05
Zinc (mg/l) 5.0 5.0 15.0 10
Chromium {mg/l ) 0.1 0.05 Mo relaxation

WHO: World Health Organization, USEPA: United States Environmental Pratection
Agency, 151 Indian Standard Institution, ICMR: Indian Council of Medical Research,
CPCH: Central Pollution Control Board.

8. pH

pH (hydrogen ion concentration) indicates the intensity of acidity or alkalinity in water, and
affects biological and chemical reactions. Water's chemical balance (equilibrium
relationships) is strongly influenced by pH. For example, water's pH levels directly affect
certain unit processes, including disinfection with chlorine. Increased pH increases the
contact time needed for chlorine disinfection.
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The pH Scale
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9.Chlorides
Chloride (a major inorganic constituent in water) generally does not cause any harmful effects
to public health, though a high enough concentration can cause an objectionable salty taste.

Chlorides occur naturally in groundwater, streams, and lakes, but concentrations in fresh water
of 500 mg/L or more may indicate sewage contamination.
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SUMMARY

Taking wastewater influent to accepted standards is the foundational task of wastewater
treatment. The parameters and testing

26




WWW ijaherd.com

International Journal of Advance Higher Education Research & Development
Peer Reviewed and UGC Approved: ISSN: 2456-1826 Vol. 10 No. (0, January. 2026

REFRENCES :

Ali Arshad ,Basic water quality parameters

Khan Mashhood Ahmad: Coordinator, Post Graduate Centre, Liaquat University of
medical & Health Sciences 3. Gautam, A., Mahajan, M. & Garg, S. (2009).

Impact of Air Pollution on Human Health Khan, S. I. (2004).

Dumping of Solid Waste: A Threat to Environment

Mishra, V. (2003). Health Effects of Air Pollution

S Barabas ,Water Quality Parameters

V Ramani Bai Gopinath,Systematic Methods of Water Quality Parameters Analysis.
Saxena, Pradeep Kumar (1989) Human Capital Formation and Economic
Development in India.

2233350 LLLLLKL

27



WWW ijaherd.com

International Journal of Advance Higher Education Research & Development
Peer Reviewed and UGC Approved: ISSN: 2456-4826 Vol. 10 No. (01), January. 2026

Extraction, Synthesis and Spectral Characterization of Quercetin—Sr (II)
Complexes

1. Khilashwarl Thakre, 2. Rakesh choure
Assistant Professor’s

Dept. Of Chemistry,

PMCoE ,Govt.P.G.College Balaghat, India

Abstract

Due to its numerous hydroxyl and carbonyl functional groups quercetin
[1] a naturally occurring flavonoid that is widely found in fruits and
vegetables [2] has a significant chelating capacity. In this work, a

1. Khilashwar1 Thakre, 2. Rakesh choure quercetin—strontium (II) [Qu—Sr (II)] complex was synthesized after
Res“":‘ed'.i" A::ti:“‘ Distory quercetin was isolated from plant material of or Sophora japonica buds
ndian ur £

using solvent extraction [3]. Quercetin and strontium chloride were
reacted under carefully regulated pH and temperature conditions to
synthesized the complex. UV-visible spectroscopy, Fourier Transform
Infrared (FTIR) spectroscopy, NMR spectroscopy, and elemental
analysis were used to analyze the extracted ligand and the synthesized
complex. Spectral analyses verified that quercetin and Sr (II) were
coordinated by the 3-hydroxyl and 4-carbonyl groups. Bathochromic
shifts in UV-visible spectra and distinctive modifications in FTIR bands
demonstrated the establishment of a stable metal-ligand combination
[4]. According to the findings, quercetin forms a stable coordination
complex with potential uses in bioinorganic and medicinal chemistry by
acting as a bidentate chelating ligand [5] toward Sr (II).

Keywords: Extraction, Synthesis, Quercetin, Strontium (II), Metal complex, FTIR, UV-Visible, IHNMR
spectroscopy.

Introduction: A class of polyphenolic chemicals found in many plants, quercetin is well-known for its
antibacterial, anti-inflammatory, antioxidant, and metal-chelating qualities. Among these, quercetin (3,3",4',5,7-
pentahydroxyflavone) has garnered significant interest because of its potent biological activity and capacity to
form compounds with metal ions. Because metal coordination can dramatically alter the physicochemical and
biological characteristics of quercetin, metal-quercetin complexes have been thoroughly investigated. Chelation
influences antioxidant and pharmacological activities and frequently improves stability, lipophilicity, and
bioavailability. Strontium (II) is an alkaline earth metal ion that has been used in biomaterials,
radiopharmaceuticals, and bone metabolism. Because Sr (II) compounds have a dual effect on bone production
and resorption, they have been employed in the treatment of osteoporosis and bone regeneration. But studies on
the coordination behavior of Sr (IT) with natural flavonoids remain limited.

=
(b)
oH 0o (a) 5, 7-dihydroxy-3-(4-hydroxyphen
2-(3, 4-dihydroxypheny|)-3,5,7-trihydr yl)=-dH=1-benzopyran-d-one

axy-4H-1-benzopyran-4-one
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2-(3,4-dinydroxyphenyl -5, 7-dihydroxy-44-
1-BEnzopyran-4-ona

Fig: - (a) Quercetin, (b) Genistein, (¢} Luteslin

2. Experimental
2.1 Extraction of Quercetin

The substance was finely powdered and then extracted from the dried Sophora
japonica buds using a solvent. For three hours, 200 mL of 70% ethanol was refluxed
with around 20 g of the powdered material . Lower pressure was used to filter and
concentrate the extract. Crude quercetin precipitated when the concentrated solution
was left to stand. To obtain pure quercetin as a yellow crystalline solid, the precipitate
was filtered, cleaned with cold distilled water, separated by column chromatography,
and then recrystallized from ethanol.
2.2. Reagents and chemicals
Chemically pure or equivalent quality reagents were utilized. MeONa was produced by
adding small, freshly cut pieces of Na (2.5 g) to dry MeOH (100 cm3), an analytical
reagent.an. After solvents had been redistilled according to standard protocols, the
mixture was refracted. Aldrich Chemical Co. supplied quercetin, SrCI2.6H20,
methanol, KBr, THF (tetra hydrofuran), Me2CO,. Every reagent was precisely weighed
to within +£0.0001 g.
2.3. Stoichiometric ratio of the metal and ligand in the complex
Job’s method (continual variation method) was used to determine the stoichiometric
ratio between the quercetin and the metal ion SrCI12.6H20 for their complexation in
methanol; the solutions were prepared by mixing of equimolar concentration solutions
of both components in different ratios varying from 1:9 to 9:1 [16] Then the absorbance
was measured at 427 nm.
2.4 Synthesis of Quercetin—Sr (II) Complex
Solid quercetin was added to a 100 cm3 round-bottomed flask with two necks, an
electromagnetic stirrer, and a thermometer. HPLC-grade methanol (20 ml) and 2H20
(0.17 g, 0.01 M). Continue gazing until the quercetin solidifies. 2H20 was fully
dissolved, and the solution had a golden [17]. After about five minutes of adding
MeONa (150 ml) to deprotonate the ligand, solid strontium chloride hexahydrate
(SrC12-6H20) (0.24 g, 0.02 M) was swiftly added. The solution's color changed to dark
yellow, and it was agitated for one and a half hours at room temperature [18]. The
reaction mixture was filtered after being stirred, and the filtrate was allowed to gently
evaporate at room temperature. The dark yellow product was then collected and
cleaned with t-butanol.to remove the uncreative part of the reagent, dried the productjn
vacuum desiccator, yielded the brown yellowish product (0.32 g, 79%). 2
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2.5. Instrumentation:

UV-visible spectra of the quercetin and its metal complex [Qu2—Sr (II,)] were obtained
by Perkin Elmer Lambda 35 UV-visible double beam Spectrophotometer using
standard 1.00 cm quartz cells and methanol as a solvent. Bruker 400 MHz spectrometer
was used for recording the |H NMR spectra employing TMS as internal reference and
DMSO as a solvent. Elemental analyses were performed using a CHNS instrument
model Flash EA 1112 elemental analyzer. Infrared spectra were recorded using KBr
pellets in the spectral range 4000—400 on a Nicolet 5700 FTIR spectrophotometer.

2.6. Elemental analysis

Elemental analysis found C (52.22%) H (2.63%) O (32.46%) Sr (12.70%) Calculated
for Qu2—Sr (II), Molecular Mass 596.658, Molecular Formula: C30H18014Sr Formula
Weight: 690.0800,

M+: 689.974724 Da

MeOHIOMF/RT
e
H StirrerMdaONa

OH
Fig: - (d) Synthesis of Qu-Sr (1I) complex

3. Results and Discussion

3.1 Physical Properties

The extracted quercetin appeared as a yellow crystalline solid, while the synthesized
Qu2—Sr (II) complex was obtained as a pale yellow to light brown solid. The complex
showed higher thermal stability and lower solubility in common organic solvents
compared to free quercetin. Qu2—Sr (II) complex melting point is 327 oC.

3.2 UV—Visible Spectral Analysis
Two distinctive absorption bands were seen in quercetin: Band I (cinnamoyl system) at

30



International Journal of Advance Higher Education Research & Development
Peer Reviewed and UGC Approved: ISSN: 2456-4826 Vol. 10 No. (01), January. 2026

about 370 nm and Band II (benzoyl system) at around 255 nm. These bands
demonstrated observable bathochromic shifts and intensity variations in the Qu—Sr (II)
complex, suggesting coordination between quercetin and Sr (II). The Band I shift
indicated that the 3-OH and 4-C=0O groups were involved in the production of
complexes

3.3 FTIR Spectral Analysis

3.4. Spectral analysis of infrared IR spectroscopy was used to identify quercetin's
coordination sites and binding characteristics. The IR spectra of quercetin and the Sr
(I)-quercetin complex can be compared to acquire important information. The key
bands with tentative assignment are listed in. The complex's synthesis has moved the

-1 -1 free quercetin's C-O stretching mode from 1664 cm to 1636 cm . This change
implies that the metal ion and carbonyl oxygen are coordinated. The decrease in bond
order of C=0 and 3-OH when connected with the metal in the complex may give rise
to a coupling of the vibrations of these two bonds. The new bands at approximately
1507 and 1412 cm-1 can be considered as associated with the anti symmetric and
symmetric stretching modes of the C—O group at the chelating site, respectively. The
band situated at 1615 and 1268 cm-1 (C = C) and (C—O-C) frequencies, which are
slightly shifted by complex. The m(C—O-H) deformation mode observed at 1321 cm-1
in the ligand, is shifted to 1363 cm-1 in the complex, indicating an increase in bond
order, which is normally observed when metal coordination involves with the ortho-
phenolic (OH) group on the quercetin B ring. Furthermore, the creation of a metal
complex is indicated by the existence of a (M—O) stretching vibration at 413 cm-1
whereas the ligand does not display this band. The complex's (O—H) and (OH) bends

-1 in aqueous solution appear at 3389 and 595 cm , respectively, indicating the
existence of water of crystallization in the complex. This is also consistent with the
findings of thermal analysis.

Free quercetin's FTIR spectra showed a broad O—H stretching band at around 3400
cm—1, a strong C=O stretching band at about 1660 cm—1, and C-O stretching
vibrations in the 1200—-1300 cm—1 range.

In the Qu-Sr (II) complex: The O-H stretching band showed reduced intensity,
indicating deprotonation and C=0 stretching frequency shifted to lower wave numbers
new bands appeared in the 501-605 cm—1 region, attributed to Sr—O vibrations. These
changes confirm coordination of Sr (II) through oxygen atoms of quercetin.
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Fig IR spectra of Quercetin-Sr(II)

3.3. NMR spectra

IH NMR (DMSO) data of quercetin and its complex with Sr (II) are listed below: 3.3.1. Quercetin 12.51
(s, 1H, 5-OH), 10.72 (s, 1H, 7-OH), 9.54 (s,1H, 3-OH), 9.29 (s, 1H, 40-OH), 9.34 (s, 1H, 3-OH), 7.68
(d, JH20/H60 = 1.7 Hz, 1H, 20-H), 7.54 (dd, 1H, 6’-H), 6.79 (d, JH50/H60 = 8.5 Hz, 1H, 5’-H), 6.45 (d,
JH8/H6 = 1.5 Hz, 1H, 8- H), 6.26 (d, 1H, 6-H).

3.3.2. Quercetin:—

Sr(II) d 12.45 (s, 1H, 5-OH), 10.76 (s, 1H, 7-OH), 9.23(s, 1H, 30- OH or 40-OH), 7.55 (d, JH2’/H6’ =
2.0 Hz, 1H, 2’-H), 7.42 (dd, 1H, 6’-H), 6.83 (d, JH5’/H6’ = 8.0 Hz, 1H, 5’-H), 6.29 (d, JH8/H6 = 1.9Hz,
1H, 8 H), 6.27 (d, 1H, 6-H). 1H NMR studies of the quercetin and its Sr (II) complex show that the
quercetin is able to chelate metal ions via 3’ or 4’ phenolic groups. Upon complexation, the metal ion
removes one hydrogen from quercetin. In solution, the quercetin is in a relatively rapid equilibrium
between structures.

The 1H NMR spectra of the quercetin—Sr (II) complex reveal the absence of hydrogen of the 3-OH
group. The other proton signals of the complex are slightly shifted as compared to the free quercetin,
and the signals appeared at downfield, as expected; this is probably due to the increase of the
conjugation caused by the effect of coordination when the complex is formed. The complex is
diamagnetic in nature due to the unavailability of the unpaired electron. This information clearly
indicates that during complex formation, two protons of free ligand are deprotonated and ligand behaves
in a dibasic tetra dentate fashion.

Conclusion

New quercetin Sr (IT) combination was created by successfully extracting quercetin from plant material.
The creation of a stable coordination molecule in which quercetin binds to Sr (II) via oxygen donor was
verified by spectral analysis. The study emphasizes quercetin's significant metal-chelating capacity and
offers possible uses for these in the field of bioinorganic chemistry, medicine, and biomaterial research.
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Abstract
Flavonoids are widely distributed in vegetables and fruits. The common
vegetables and fruits containing flavonoids are used as food. In this

review the chemical structure, classification, source and bioactivity

Baba Rahul Meshram activity are described. The important biological activity of flavonoids
Researcher in Ancient history

3 such as anticancer, anti-microbial, antioxidant, anti-inflammatory, anti-
Indian Arthur

fungal, anti-ulcer are described. The majority of plants shows
antioxidant activity by protecting the body against free radicals. The
pharmacological activities of flavonoids from the various sources
reviewed in this study show that the secondary metabolites provide
health benefits to human.

Keywords: flavonoids, bioactivity, health benefits

Introduction:

Flavonoids are natural products responsible for the various colours in the flowers and fruits. Flavonoids are a
large class of natural aromatic compounds found in plants [1]. It has been reported that more than 10,000
different classes of flavonoids have been found in kingdom Plantae [2,3]. Flavonoids are secondary metabolites
found the plants shows varieties of pharmacological activity [4]. Flavonoids have been reported from sources
such as vegetables and fruits [S]. The chemical structures of flavonoids consist of C6-C3-C6 [6] rings which
correspond to two aromatic rings A and B linked by three carbon atoms, which may lead to the formation of a
third ring C. Variations in this basic structure give the various subclasses of flavonoid compounds. These are
flavanones, isoflavones, flavones, flavanols, flavonols, and anthocyanins [7]. Recent research have focused on
the health benefits of these secondary metabolites because of their preventive activity against diseases and
antioxidative activity, anticancer activities, antimicrobial activities, and anti-inflammatory [8]. Aside from the
antioxidant activity of flavonoids, chelating properties [9], their usage as anti-aging substances [10], and
inflammatory response, anti-bacterialll], gastroprotective, and anti-diabetic activity [3] of these phenolics have
been reported. The protective effects such as the anti-inflammatory, antioxidant, antimicrobial, and anti-tumour
activity of flavonoids from natural sources are well documented [12]. The anti-carcinogenic activity of
flavonoids has been linked to their antioxidant properties [13] which is due to the hydroxyl groups on the
structure of the flavonoids. Because of the importance of these phytochemicals, this review summarizes the
isolation, characterization, and health benefits of these flavonoids taking into consideration those phytochemicals
responsible for these activities. The health benefits reviewed were anti-cancer, anti-microbial, antioxidant, anti-
inflammatory, anti-fungal, and anti-ulcer activities.

Methods:

In this review the search of literature was done by using keywords such as flavonoids, plant names on in valid
scientific data base. The keywords are searched in “science direct,” “google scholar,” “Scopus™ database, and
many journal sites. Other search engines used as well as papers published between 2000 and 2025.The articles

»

were evaluated and the references in the articles were evaluated in this study
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[SNe | Flavonoids Sources
1 Flavonols Onion, ginger, broccoli, green lealy
2 Flavanols Tea. apples. plums, apricols
3 Flavones Parsley. celery. red pepper.
4 Flavanones Lemon, erange. Citrus [ruits
5 Anthocyamdins | Grapes, red cabbage, berries, cherries
i lsallavonones Sova, small amount in many fruits and vegetables

Table 2 Classification of favonoids [14]

— U z =
| SNo | Flavonoids Subclasses
| Flavonols Quercetinrutin,myricetinkacmplerol,
maornn.fisetingsorhamnetin
2 Gallocatechin, epigallocatechin gallate
3 Lutealin.galangin.apigenin,
chrysin.peifolinbaicaleinnobiletintangeretin
4 Hesperidin, naringenin, naringin,.criodityol,
5 Anthocyanidins Catechin.cyanidinepicatcehin,pelargonidin,
malvidindelphinidin,
h lsoflavononcs {icniﬂlin.g!}'cllcin.d:!idzin,gcrm

Fig. 1 Classalication of Flavonolds

lugeolin qecrectin knempferol
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3.2 Isolation of flavonoids Various techniques are available to natural products researchers for
the isolation of Flavonoids. These techniques have simplified their isolation from crude
extracts. These techniques are column chromatography (CC), high-performance liquid
chromatography (HPLC), high-speed counter-current chromatography (HSCCC), counter-
current chromatography (CCC), centrifugal preparative thin layer chromatography (CPTLC),
preparative thin-layer chromatography (PTLC), medium pressure liquid chromatography
(MPLC) [14, 15]. The details of the extraction, steps, and the solvents used for the structural
elucidation and characterization of the flavonoids summarized in this review are shown in
Table 3.

3.3 Techniques used to elucidate the structure of flavonoids.

The different spectroscopic techniques are used by researchers to elucidate the structure of
flavonoids. These spectroscopic methods are infrared spectroscopy (IR), nuclear magnetic
resonance (NMR), ultraviolet spectrophotometry (UV), mass spectrometry (MS), and
physical properties as electronic circular dichroism (ECD), melting point, and specific
rotation for flavonoids [a]D. Flavonoids have unique chemical shifts. These characteristic
chemical shifts make it easier to characterize them.

=
I

l_
~—

|
_

Specismcope: ‘ Pinysicad Meihods:
tochnigas:- LA Mehing Point, Ogtical

FIIR. MME, S

Retation,

Fig. I+ The holatien. chararicrizatien, and fealil benefits of favonebds are ropresestod

36



WWW ijaherd.com

International Journal of Advance Higher Education Research & Development
Peer Reviewed and UGC Approved: ISSN: 2456-1826 Vol. 10 No. (0, January. 2026

4 Discussion Health benefits of flavonoids The study of bio activity of flavonoids have
revealed their health benefits and their importance in the prevention of diseases [2, 39]. They
have exhibited anti-oxidant, anti-inflammatory, antibacterial, and anti-viral activities [40],
anti-oxidant [41], anti-allergic anti-carcinogenic properties [42]. The protective effects of
flavonoids have been reported as they help to reduce oxidative stress in the body. The
cholesterol-lowering activity, anti-cancer, antioxidant of myricetin, tricin, apigenin, luteolin,
quercetin, and isorhamnetin has been reported [12]. The anti-viral, antibacterial, anti-cancer,
cardioprotective, and anti-inflammatory activity [43], as chelating agents and, are strong
topoisomerase inhibitors [12] anti-aggregational, anti-atherosclerotic, and detoxification
activities [44] of various flavonoids have been reported. These biological activities depend to
a larger extent on the hydroxyl group in the flavonoids [45]. Quercetin has reduced the risk of
cancer, and allergic disorders [5]. The decreased risk of cardiovascular disease by
proanthocyanins and flavone-3-ols has been reported [11].The techniques used for the
isolation, characterization, and the health benefits of these flavonoids are as summarized in
this review are shown in Table 3.

Table 3

Table 3 Isolation, characterization, and health benefits of Mavonoids

5. Soarce of | Comme | lsolatio | Salvent Flavesoids | Biactivity et
Mo | Flavonaids | n Name | n'Char | wsed far
acteriza | Extraction
tien
1 Ciomus Orange | HFLC | MeOIH Mesperidin | Antiuleer 5
Sincnsis
2 Cibrug Lemwn | HPLC | ExOH Erigilen, Antiexidant, H
Liman Naringin, | Antibacterial, Aniti.
Hesperidin | inflamematory.
3 Malus Apple HPLC | Metd Chuercelin. Antiexidant 17
Purrila catechins
1 | Zangiber | Zimger | NMR [ DCM semptere] | Anticxidant, 16
speciabile Ei0Ae antibacterial
Cill
5 Psidsum Ciuava Celoa | Medll Duercetin Antimicrobial- 18
Guajava m antshacterial
Chaom
atograp
By
[ C Tusmers | HPCL- M1, Quercimerdt | Antioxidant 23
Amngustifoli | ¢ MS, Ea, min. Anticances
a RME acerone, and | scusellarein. | Ansimicrobial

Et0Ae and mutin

T | Amocarpas | Jackirait | TLC n Catechin Antimiceobizl 0
bowii king and e MeOH
NMR DM
§ | Spinacia | Spimach | IIPLC | Ethanol Spinacetin, | Ansifungal, 33
oleracea Tureakin. antsoxidant

quEEEEnin
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9 Cassia Tora | Chakva | HPLC | EIEN20: | Quercetin Antisoxidant  and | 22
linm d HCL anii-cancer activity
(30:20:8)
luteslin
formonone
tim
I | coccanss kusdna HPLC | CHCI:Me Chiefcenn anlsdxsdant .24
grandss ol (190, antinflamnstony a
wiv)y
Luteolin
11 | Brassica Brocolli | LC-MS | 20% MeOl | CGenistem, Amti-bacterial 21
(Heredca kaempheral. | gerivity
nAriEgemnn,
amd catechin
:Ii Camella Geeen || TLC, | Ethylscetate | Catechin Anticoidant, — anti- |51
THCTSIE Tex HPLC inT i)
I
13 | Dawcus Carrt | COC Ethylacetale | Luteolin, Antioxidant 31
caro apigenin
14 | Viis Gmpes | UAE Water- Quercetin Anticuidant 11}
Vinefera cikanol
15 | Allum cepa | Omicn TLL, MeDIE, Cuercetin, Antioxidant 26
HPFLC | Acetonitrile | Kaemferol,
Myricetin _
Anti-canger
16 | Allum Garlic uv- MeOH Quezcetin Anti-camcer,  anti- | 27
Sativum Vis inflammatory
17 | Magniferm | Mango | TLC Ethylacetate | Quercetin Anti-fungal 9
Indica methanol epicatechin
18 | Mamordica | Biner UAE, |Methanol | Catechins | Amtioxidani, 35
Charantia Ciroud HPLC | Ethanol miyTiceking Antidiabetic
19| Mamerdica | Kanraal | HPLC | Methasol Drasdzein antimicrobial 36
Disica Ethaneal antioxidzn
20 | Emblica Amla TLC Methanol, Qencetin, Antpoxsdant 8
Officenalis gihylacetate | Koempherol

The pharmacological activities of the flavonoids from 20 plant families reported in the
literature represented in Fig. 2. Out of the references cited, majority of the flavonoids showed
antioxidant activity. Because of this vast antioxidant activity, flavonoids reduce aging by
protecting the body against free radicals oxidation [46,47].
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4.1 Antioxidant Activity :

Antioxidants are compounds that slow or prevent oxidation in living cells. They act against the
effects of free radicals. Flavonoids protect the body against reactive oxygen species. Chemically,
flavonoids have hydroxyl groups and a highly conjugated n-electron system, which allows them
to act as free radical scavengers [48]. Antioxidant activity of flavonoids [8, 9,], chelating
properties [9], makes them acts as protective agents against free radicals [47 46]. In the body,
anti-oxidants protect the human body from free radicals oxidation [49] thereby retarding the
progress of many chronic diseases. Naringenin has shown anti-oxidant, anti-diabetic, anti-
atherogenic, antidepressant, immunomodulatory, antitumor, anti-inflammatory, and
hypolipidaemic, activity [7]. Catechin, epicatechin, rutin, quercetin, and naringin have been
reported for anti-oxidant activity against free radicals [50].Quercimeritrin, scutellarein, and rutin
isolated from C. angustifolia showed strong anti-oxidant activity against oxidative stress [23].
Catechins have been reported for its protection against oxidative stress, cancer, and
cardiovascular disorder [51].

4.2 Antimicrobial Genistein,

kaempferol, naringenin, and catechin isolated from Brassica oleracea var. Capitata L. possessed
anti-bacterial activity against E. coli and S. aureus [21]. The 2'.4’-dihydroxy-4methoxy-3'-
prenyldihydrochalcone, 4-hydroxyonchocarpin, isobavachalcone, 2'.4'-dihydroxy-3,4-(2",2'
'dimethylchromeno)-3'-prenyldihydrochalcone, 5,7- dihydroxy4’-methoxy-6-prenylflavanone, 5-
hydroxy-6,7-(2,2dimethylchromano)-4'- methoxyflavanone, 4',5-dihydroxy-6,7(2,2-
dimethylchromeno)-2'-methoxy-8-y,ydimethylallylflavone, artocarpin,
pyranocycloartobiloxanthone A, and cycloheterophyllin isolated from Artocarpus lowii King and
Artocarpus anisophyllus Miq showed activity against S. aureus, P. putida, B. cereus, E. coli, C.
albicans, and C. glabrata [20].

4.3 Anti-cancer

In cancer the cells of a tissue undergo uncontrolled and often rapid proliferation [52]. The
pharmacological properties of flavonoids have made them useful alternatives to inhibit cell
damage [40]. Flavonoids have been reported to be good anti-cancer therapeutics [53]. Quercetin
particularly has been reported to be effective in the treatment of stomach, lung, prostate, and
breast cancers [13]. The anti-tumour activity of quercetin without toxicity on the breast cancer
cell, MCF7 had been reported [54]. The anti-cancer activity of quercetin has been linked to the
inhibition of the enzyme (DNA gyrase) [55].Quercetin has been reported to induce cytotoxicity
in cancer cells[56]. Quercitin, morin, and myricetin have shown protective effects in the
prevention of liver, cardiovascular diseases and cancer([8].

4.4 Anti-inflammatory:

Inflammation is a normal biological process in response to pathogen infection, tissue injury, or
chemical irritation [8]. Daidzein, quercetin, genistein, and kaempferol have inhibited the
production of both STAT-1 and NF-kB [57]. At higher doses, flavonoids have shown a decrease
in proliferation, CD14 surface marker, and NO production [58].

4.5 Aantifungal Quercetin-3-O-a-glucopyranosyl-(1 2)-b-D-glucopyranoside isolated from
Mangifera indica L exhibited anti-fungal activity [59]. The flavonoid, baicalein, showed anti-
candidal activity against C. tropicalis 170.06, C. albicans ATCC 64550, and C. parapsilosis
153.07 with the MIC50 of 2.6, 26, and 13 pg ml—1, respectively [60]. 3 9
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4.6 Antiulcer :
n ulcer is a disease of the alimentary tract caused by an inflamed break in the mucus lining
membrane [61]. The anti-ulcer activity of quercetin in animals has been reported [39]. The
hesperidin isolated from Citrus sinensis showed anti-ulcer activity [25].

5.Conclusions
Twenty members of the different plant families containing flavonoids studied for their health
benefits. The study confirmed the medicinal importance of the flavonoids from these sources.
The pharmacological pieces of evidence reported in the literature has proven that these
flavonoids have shown anti-cancer, anti-microbial, antioxidant, anti-inflammatory, anti-fungal,
and anti-ulcer activity. Out of the references cited, the antioxidant activity of flavonoids is found
in almost fruits and vegetables, protecting the body against free radicals and oxidative stress.
Also, the references showed anti-microbial and anti-cancer activities. Further literature reports
indicated that flavonoids from these families exhibited anti-inflammatory, anti-ulcer, anti-fungal,
and antiallergic activity . The pharmacological activities of flavonoids from the various sources
reviewed in this study will be helpful for human health benefit.
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Abstract

Juvenile justice is a specialized legal framework designed to address
crimes committed by children and adolescents, emphasizing reform
rather than punishment. Teenagers, due to their psychological
Shivani Shrivastava immaturity and social vulnerability, require a justice system that
Researc:“:i;:A:::::: sty balances accountability with rehabilitation. This research paper
examines the concept of juvenile justice for teenagers, its objectives,
legal principles, causes of juvenile delinquency, international standards,
and challenges faced by juvenile justice systems. Special focus is given
to the need for a child-centric, rights-based, and reformative approach to
ensure social reintegration of juveniles and long-term crime prevention..
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Introduction
Juvenile justice refers to the system of laws, institutions, and policies developed to deal with minors who come
into conflict with the law. Teenagers, generally between the ages of 13 and 18 years, form the most sensitive
group within the juvenile justice system due to their ongoing physical, emotional, and cognitive development.
Unlike adults, teenagers are more susceptible to peer pressure, emotional impulses, and environmental
influences.
The primary objective of juvenile justice is not retribution but reformation. Modern legal systems recognize that
teenage offenders possess the capacity for change and rehabilitation. Therefore, juvenile justice aims to protect
society while simultaneously safeguarding the rights and future of the child offender.
2. Concept and Meaning of Juvenile Justice
Juvenile justice is based on the principle that children who violate the law should be treated differently from
adults. The system focuses on:

e Care and protection

e Rehabilitation and reintegration

e Psychological and social development

e Prevention of repeat offending

3. Objectives of Juvenile Justice System

The objectives of the Juvenile Justice System are rooted in the principle that children and adolescents who come
into conflict with the law require care, protection, and guidance rather than punitive treatment. The foremost
objective of the system is rehabilitation, aiming to reform juvenile offenders through education, counseling, skill
development, and psychological support so that they may reintegrate into society as responsible individuals.
Another significant objective is the protection of the rights and dignity of juveniles, ensuring that they are treated
in a child-friendly manner and safeguarded from abuse, exploitation, and stigma. The system also seeks to
promote the best interests of the child by addressing the underlying social, economic, and familial factors that
contribute to juvenile delinquency. Prevention of recidivism is a key objective, achieved through corrective and
restorative measures rather than harsh punishment. Additionally, the juvenile justice system aims to maintain a
balance between social safety and child welfare, ensuring accountability while avoiding exposure of juvenileﬁ

t 2



WWW ijaherd.com

International Journal of Advance Higher Education Research & Development
Peer Reviewed and UGC Approved: ISSN: 2456-1826 Vol. 10 No. (0, January. 2026

The adult criminal justice system. Ultimately, the system strives to foster social reintegration,
moral development, and positive behavioral change, thereby contributing to long-term crime
prevention and a more humane justice framework.
Causes of Juvenile Delinquency Among Teenagers
Teenage delinquency is influenced by multiple factors, including:
4.1 Family Factors

« Broken families

» Domestic violence

o Lack of parental supervision
4.2 Social Factors

» Peer pressure

« Exposure to crime and substance abuse

« Poverty and unemployment
4.3 Psychological Factors

« Emotional instability

« Identity crisis during adolescence

« Mental health issues
4.4 Educational Factors

« School dropout

« Lack of moral and value-based education
Legal Framework for Juvenile Justice
Most countries have enacted special legislation for juveniles, guided by international standards.
These laws generally provide:

« Separate juvenile courts or boards

« Observation homes and rehabilitation centers

« Probation and counseling services

« Protection from adult criminal procedures
Conclusion
Juvenile justice for teenagers is a crucial component of a humane and progressive legal system.
Teenagers are at a formative stage of life, and their interaction with the justice system can either
reform or permanently damage them. A balanced juvenile justice system must protect society
while ensuring that teenage offenders receive opportunities for correction and reintegration.
Strengthening rehabilitation mechanisms, improving institutional care, and adopting a child-
centric approach are essential for achieving the true objectives of juvenile justice.
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