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ABSTRACT
The expansion of the pharmaceuticals imparted a revolt in health
human.These pharmaceuticals would avail their sake only if they are
liberated from pollution and used in amount suitable. Create
pharmaceuticals avail their purpose several instrumental and chemical
way were developed at uniform period which are include in the
determination of pharmaceuticals. A simple, selective and sensitive
spectrophotometric way has been advanced for the quantitative
determination of several antibiotic drugs The way was based on the
reaction of coupling oxidative drug organic with reagent in thefound
of oxidizing agent to give colored product the absorbance of which is
observed at wavelengths. The reactions of the Oxidative coupling
recently utilized for determination spectrophotometric of different

drugs such as thiamine hydrochloride (THC), salbutamol,
phenylephrine, folic acid, catecholamine and amoxicillin drugs.
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pharmaceutical.
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INTRODUCTION

1-Techniques Titrimetric
The parent of titrimetric method of analysis goes back to
some bouts in the pass of the 19th century. In 1835 when
Gay Lussa fabricated the volumetric way that then give to
root of titration. pervasion of titration non-aqueous way
developing the rang of enforcement of titrimetric way for so
weak bases and acids thus potential-metric end point
discovery enhancement of the process accuracy [15, 16] .

In last years, there have been increasing attention to
estimation, of emerging polluted, that are no actually
enveloped via existent regulations on water kind or has not
been already calculated, rely on research on the toxicity and
possibility affects in the environment and on health human
[1]. different groups of complex have been believe, as
relevant
especially (e.g., cyanobacterial toxins, algal,
hormones. other disrupting endocrine complexes ,
surfactants, per fluorinated complexes, personal-care
products or pharmaceuticals, and their alteration products
or metabolites)[2, 3].
great quantity of antibiotics are produced, wasted and
utilized to treat bacterial diseases in humans and to enhance
growth the animals[4], and resistance bacterial to antibiotics
turn into a dangerous issue happen repeatedly in clinical
treatment.the perversion of antibiotics and the entity of
antibiotics residual in the medium have been related with
the formation of resistance antibiotic [5]. The appearance of
different type of antibiotics such as sulfonamides and
macrolides have been reported in large
samples
environmental like municipal wastewater, groundwater,
surface water, sediments and sludge [6, 7]. Between
antibiotics, drug are of special worry, as they can conclude
resistance bacterial, at depressed concentrations, during
exposure continuous. The rising utilize of the prevention
compounds and treatment of diseases and as a complement
to growth promote in animal-feeding process has perform
in selection genetic of extra harmful bacteria in last year's [8,
9].
Several approaches have been advanced for the limitation of
pharmaceuticals in different matrices like formulation
pharmaceutical, urine, blood and aqueous solutions having
fluorescence, spectrophotometry, ultraviolet (UV), high
performance
liquid
chromatography
capillary
electrophoresis, chem-iluminescence, electrochemical [1014].

2- Chromatographic techniques
a) Chromatography Thin layer
Though an ancient method so far it discovery several usage
in the ground of pharmaceutical analysis. In
chromatography thin layer, the phase-solid, of adsorbent, is
plated on to a solid prop as a thin-layer commonly on a
plastic, aluminum or glass support. various impact limited
the capacity of the kind separation chromatographic .
primary the adsorbent must appear maximum selectivity
across the materials being separated too as several in rate of
elution be great [17, 18]. chromatography Thin layer is a
common analysis method of extensive set of inorganic,
organic materials, since of its special utility like the sample
minimal clean-up, choice wide the mobile-phases, elasticity
in sample singularity, greatloading sample capability and
inexpensive. TLC is a strong agent for screening
unbeknown materials in drugs bulk .It supply a relative rise
degree of emphasis that all possible, components drug are
separated. The rise specificity of T.L.C have been harddone via to analytical of the quantitative goal utilizing
spot elution followed via
measurement of the
spectrophotometric . TLC have been used for the limitation
of some steroids , celecoxib noscapine and pioglitazone[19,
20].

b- High performance chromatography thin layer
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The progress of the method, high performance
chromatography thin layer jut as significant tool in drug
analysis. H.P.T.L.C is a rapid technique separation as well
as elastic sufficient to analyze a broad set of samples.This
method is useful in various wherewithal as it is simple to
handlebar and request a short time analysis to analyze the
compound ,sample clean crude. H.P.T.L.C estimate the
entire chromatogram with a set of factors wanting limit time
furthermore, there is separatehowever freelance expansion
of various standards and samples on any plate, leading to an
rise accuracy of data. H.P.T.L.C have utilized to drugs
amount
as estradiol, ethenyl
and cyprotarone,
pentazocine, tramadol and alfuzosin [21, 22]
c- High-performance chromatography liquid (HPLC)
H.P.L.C is an advanced form of chromatography liquid
utilized inextrication the compound mix of molecules
encountared in biological or method chemical, in order to
identifybest the role of molecules individual. The specificity
H.P.L.C way is stellar and together enough accuracy is too
negotiable. Thus, it needs to be declared that the specificity
astonishing accuracy are possible only if broad-ranging
order
capability tests are load out before the analysis
H.P.L.C. For the cause the cost to be driven for rise
specificity, accuracy and precision is too rise. Generally
utilized detectors inH.P.L.C is UV detector that is talented
of monitoring deference concurrently wave-lengths; the
promising only via relating awavelength several scanning
program. If current in adequateamount, detector U.V
assures totally the U.V absorbing module is detected [11, 23,
24].
d. Chromatography Gas
Chromatography gas is technique strong separation of
disclosure of unstable organic components. join to
decisiveness and on-line disclosure let perfect quantitative
limitationof compound mixes,
inclusive effect of
combinationsdown to parts per trillions in some fixed state
. Gas chromatography liquidcommands a substantial part in
the analysis from product drug [25, 26].Chromatography
gas is too an significant instrument foranalysis of impure of
drug. In last year'sChromatography gas have used to
valuation the method associated impurityof drug[27] .
3-Spectroscopic techniques
a) Spectrophotometry
Spectrophotometry is very group significant of way that
find an significant place in pharma-copoei as are
spectrophotometric way created on simple U. V absorption
and the reactions chemical. Spectrophotometry the methods
quantitative of the reversal or properties transmission of a
substance as ajob of wavelength[28].The compensations of
the systemsislittle time and laborconsumption. Accuracy of
this ways is too excellent.The utilize of U Visible
spectrophotometry specially useful in the analysis of drug
amount form needs improved quickly above the next years.
The colorimetric ways is generally created of the following:
development the reaction Complex, Reduction- Oxidation
method, Effect catalytic [29, 30].
B) Near infrared spectroscopy (NIRS)
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NIRS is a fast and not-criticalsystem that make available
multi-compound analysis of exactly some matrix. In latest
years, spectroscopy N.I.R requiresincreased a varied
appreciation inside the drugmanufacturingfor raw testing
material, produce value control and methodmonitoring.
The growing drug interest in N.I.R spectroscopy is possibly
a direct importance of its main improve above extra
analytical methods, [31, 32].
c) Phosphorimetry and Fluorimetry
The pharmaceutical manufacture constantly research for the
selectivity methods analytical utilizing the micro samples.
The spectrometry Fluorescenceas the method that avail
theaim of rise sensitivity wanting the cost of precision or
specificityin the analysis quantitative of several
pharmaceuticals in dose forms andfluids biological have
notice in last year's[33-35] .
Toxicity of pharmaceutical
The broad event of pharmaceutical in several ecological
media lift worry about their possibility damage to human
health and ecosystem. Based on the toxicological results and
ecological concentration levels, danger of sharp effects toxic
from these pharmaceutical are trust to be not likely.
ecological exposition to antibiotics may speed the
stabilityor development of antibiotic resistance genes
whichpose potential damage to eco system and human
health.Antibiotic resistance genes converting resistanceto a
wide-range
of
antibiotic
types,
for
example
fluoroquinolones , macrolides, tetracyclines, and sulfonamides occur ubiquitously in hospital and livestock feeding
sewages, municipal waste-water,water surface, as well as
water drinking resources[36-38].
Some samples of adverse effects from several typesof
pharmaceutical. Also the resistance of the antibiotic through
endocrine disruption and antibiotics via hormones, it was
create antibiotics and gemfibrozil (lipid blood regulator) as
well as triclosen and triclocerban (antimicrobial agents) [39,
40] .could prevent the growing of algae. Caffaine (stimulant
drug)might data in endocrine disturbance of gold-fish ,
andpropranolol (beta-blocker) can decrease of the eggs
viable[41]. Besides, synergistic impact of thechemicals toxic
canbe a worry. Tests with groupings of different
pharmaceuticals like (ibuprofen, diclofenac, carbamazepine)
consider strong affects than probable from the impact
measured singly to the aim water organism. Extra worry
around pharmaceutical is their probable biomegnification
and bioaccumulation in water food web. Different groups
of pharmaceutical, for example disinfectants, UV filters, and
synthetic musks, have been accepted to be talented to
bioeccumulate and possibly bio magnify and can lastly cause
adverse effects to human beings [42].
Pharmaceutical contaminations
Pharmaceuticals or drugs are widely expended to advance
the health statuses of animals and humans [43, 44].

1- Antibiotics
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Pharmaceuticals found a great group of human and veterinary medicinal complexes which have been utilized during
the world [45]. The utmost enhancement pharmaceuticals
create in the tap water are analgesics, antibiotics, hormonal
and painkillers drugs. These chemicals find their way into
the water by sewage methods of drug industrial hospitals,
private households and plants. Though the quantity of drugs

in the waterenvironment is little, its incessant input
couldestablish in the long-term a potential risk for water
and organisms terrestrial. Thus, over the past limited years
these complexes are reflected to be an emerging ecological
difficult [46-49]. Table 1 classifies the utmost important
groups of antibiotics.

Compound
Amoxicillin

Table 1: Characteristics and structure of pharmaceuticals.
Solubility
Structure
Formula
3430
C16H19N3O5S

Weight
365.5

Ref.
[50]

Oxytetracycline

17

C22H24N2O9

460.43

[51]

Norfloxacin

400

C16H18FN3O3

319.33

[42]

Penicillin G

100

C16H17N2O4S

372.48

[37]

Tetracyclin

22

C22H24N2O

480.90

[50]

2- Anti-inflammatory agents and Analgesics
Pharmaceuticals used to release block inflammation and
pain. The utmost famous analgesics are acetaminophen and
aspirin [52] diclofenac , naproxen (NA) ketoprafen, and
Ibuprofan, are communal anti-inflammatory agents.
Pharmaceuticals fitting to the period of anti-inflammatory
agents and analgesics are ordered as hazardous contaminant
since of their immutcapability in aqueous solutions [53] .
3-Hormones
Consider very essential Pharmaceuticals agreed their
extensive utilize and hazardous impact on animals and
humans. estrogens kind of Conjoint normal hormones
[54]like estreol along with its derivatives, while the
counterpart synthetic
-ethinylestrediol[55], Thus,
estrogens has been considered as abundant contaminants.
Their occurrence in wastewaters poses a significant hazard
to systems[56] .

4-Lipid regulators
Consider
essential
Pharmaceuticals
that
impede
cardiovascular illness progression and decrease the conc.of
cholesterol to preclude diseases heart [57], These
Pharmaceuticals mostly contain of fibrates and statins. The
initial collection of the regulators lipid is rarely present in
the setting since metabolite is the main basis of statins [58].
Oxidative Coupling one of the most popular reactions
include the reaction of two or more organic compounds in
presence of an oxidizing agent under suitable conditions
where an intermediate compounds are formed which react
with each other to produce a colored product that can be
measured spectrophotometrically that can be used to
determine several drugs [59-62].
Various phenols in aqueous solution were determined using
4-Aminoantipyrine (4AAP) for its chromogenic activity
through oxidative coupling of phenols with AAP in
presence of an oxidant yielding highly colored diagnostic
quinoneimine color. Although, 4AAP is an aromatic
substance with analgesic, antipyretic and anti-inflammatory
properties but not used as a drug for its side effect [63, 64]
(Table 2).

Literature Survey of oxidative coupling in pharmaceutical products
Table 2: Oxidative coupling of some pharmaceutical products
Pharmaceutical
Reagent
Color
D.L
Oxidant agent
products
(nm)
(mg/L)
Phenylephrine
4aminoantipyrine
pink
503
potassium
hydrochloride
ferricyanide
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Phenylephrine
hydrochloride
Etilefrine
hydrochloride
barbituric acid
Ritodrine
hydrochloride
Amoxicillin
Nifedipine

Nifedipine

4-aminoantipyrine

pink

503

0.1

4-aminoantipyrine
4-aminoantipyrine

pink
pink

510
503

0.45
1.0

N,N-dimethyl-pphenylenediamine
3methyl-2benzothiazolinonehydra
zone (MBTH)
Brucine

blue

660

0.637

green

685

Violet

546

6.

7.

612

8.

9.

10.

1.

5.

[70]

0.09
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highlights the development of the method starting from the
titrimetric old system and attainment the advanced
hyphenated of the stages method

3.

0.23

pink

CONCLUSION

2.

[60, 65]

0.21

potassium
ferricyanide
potassium
ferricyanide
potassium iodate
potassium
hexacyanoferrate(III)
potassium
hexacyanoferrate(III)
ferric chloride

4-aminoantipyrine

Guerrero, Antibiotic residue determination in
environmental waters by LC-MS. Trends in Analytical
Chemistry, 2007. 26: p. 6.
Aljeboree, A.M., F.H. Hussein, and A.F. Alkaim,
REMOVAL OF TEXTILE DYE (METHYLENE BLUE
MB)
FROM
AQUEOUS
SOLUTION
BY
ACTIVATED CARBON AS A MODEL (CORN-COB
SOURCE WASTE OF PLANT): AS A MODEL OF
ENVIRONMENTAL
ENHANCEMENT.
Plant
Archives 2019 19( 2): p. 906-909.
Fent, K., A.A. Weston, and D. Caminada,
Ecotoxicology of human pharmaceuticals. Aquatic
Toxicology, 2006. 76(2): p. 122-159.
Dong Li, M.Y., Jianying Hu, Yu Zhang, Hong Chang,
Fen Jin, Determination of penicillin G and its
degradation products in a penicillin production
wastewater treatment plant and the receiving
river.WAT E R R E S E A R C H, 2008. 42: p. 307
317.
Dol, I. and M.s. Knochen, Flow-injection
spectrophotometric determination of salbutamol with
4-aminoantipyrine. Talanta, 2004. 64(5): p. 1233-1236.
Aljeboree, A.M., Removal of Vitamin B6 (Pyridoxine)
Antibiotics Pharmaceuticals From Aqueous Systems By
ZnO. International Journal of Drug Delivery
Technology 2019. 9(2): p. 125-129.
Ebele, A.J., M. Abou-Elwafa Abdallah, and S. Harrad,
Pharmaceuticals and personal care products (PPCPs)

11.

12.

13.
14.

15.

16.
17.

[66]

[67]
[68]

[69]

[70]

in the freshwater aquatic environment. Emerging
Contaminants. 3(1): p. 1-16.
Alkaim, A.F., Alrobayi, Enas M ,Algubili, Abrar M
and Aljeboree, Aseel M, Synthesis, characterization,
and photocatalytic activity of sonochemical/hydration
dehydration prepared ZnO rod-like architecture
nano/microstructures assisted by a biotemplate.
Environmental technology, 2017. 38(17): p. 21192129.
F. Sacher, F.T.L., H.-J. Brauch, Pharmaceuticals in
groundwaters: analytical methods and results of a
monitoring program in Baden-Württemberg, Germany.
Journal of Chromatography A,, 2001. 938: p. 199-210.
Fiamegos, Y., C. Stalikas, and G. Pilidis, 4Aminoantipyrine spectrophotometric method of phenol
analysis: Study of the reaction products via liquid
chromatography with diode-array and mass
spectrometric detection. Analytica Chimica Acta, 2002.
467(1): p. 105-114.
Gamba, V. and G. Dusi, Liquid chromatography with
fluorescence detection of amoxicillin and ampicillin in
feeds using pre-column derivatization. Analytica
Chimica Acta, 2003. 483(1): p. 69-72.
Gomez, M.ج.R., et al., Simultaneous determination of
dextromethorphan,
diphenhydramine
and
phenylephrine in expectorant and decongestant syrups
by capillary electrophoresis. Journal of Pharmaceutical
and Biomedical Analysis, 2002. 30(3): p. 791-799.
Gorog, S., Ultraviolet-Visible Spectrometry in
Pharmaceutical Analysis CRC Press, Boca Raton 1995.
Grujiؤ
S., T. Vasiljeviؤ
and M. Lau،إeviؤ
Determination of multiple pharmaceutical classes in
surface
and
ground
waters
by
liquid
ndem
mass
spectrometry. Journal of Chromatography A, 2009.
1216(25): p. 4989-5000.
Matei, N., Birghila, S., Popescu, V., Dobrinas, S.,
Soceanu, A., Oprea, C., Magearu, V., Rom. J. Phys. ,
2008. 53: p. 343-351.
Rahman, N., Anwar, N., Kashif, M., IL Farmaco
2005a. . 60: p. 605-611.
Enas M Alrobayi, A.M.A., Aseel M Aljeboree, Ayad F
Alkaim, Falah H Hussein, Investigation of

Systematic Review Pharmacy

Vol 11, Issue 4, 2020

Aseel M. Aljeboree / Spectrophotometric and Colorimeter Determination of Pharmaceutical by Oxidation Coupling Reaction:
A Review

18.

19.

20.
21.
22.
23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

613

photocatalytic removal and photonic efficiency of
maxilon blue dye GRL in the presence of TiO2
nanoparticles. Particulate Science and Technology,
2017. 35(1): p. 14-20.
Szepesi, G., Nyiredy, S., Pharmaceutical and drugs. In:
Sherma,J., Fried, B. (Eds.), Handbook of Thin-Layer
Chromatography. Marcel Dekker, 1996. 2: p. 208-235.
Ashour, A., Hegazy, M.A.M., Moustafa, A.A., Kelani,
K.O., Abdel Fattah, L.E., Drug Test. Anal. , 2009. 1: p.
327-338.
Gumieniczek, A., Hopkala, H., Bereka, A., J. Liq.
Chromatogr.Relat. Technol. , 2004. 27: p. 2057-2070.
Ebrahim, Z.A.J., Balalau, D., Baconi, D.L., Gutu, C.M.,
Ilie, M.,, Farmacia 2011. 59: p. 381-387.
El-Sayed, G.O., Yasin, S.A., El Badawy, A.A., Arab. J.
Chem., 2010. 3: p. 167-172.
Ruwaida A Raheem, H.Y.A.-g., Aseel M Aljeboree,
Ayad F Alkaim, Photocatalytic degradation of reactive
green dye by using Zinc oxide. Journal of Chemical and
Pharmaceutical Sciences, 2016. 9(3): p. 1134-1138.
Devi Manjula, A.S., Ravi, T.K, Int. J. Pharm. Tech.
Res, 2012. 4: p. 576-581.
Rodríguez, I., J.B.Quintana, J. Carpinteiro, A.M.
Carro, R.A. Lorenzo, R. Cela, , Determination of acidic
drugs in sewage water by gas chromatography-mass
spectrometry as tert.- butyldimethysilyl derivatives. .J.
Chromatogr. A., 2003. .985: p. 265-274.
Verenitch, S.S., C.J. Lowe, and A. Mazumder,
Determination of acidic drugs and caffeine in
municipal wastewaters and receiving waters by gas
chrom
spectrometry. Journal of Chromatography A, 2006.
1116(1): p. 193-203.
Xiao, X., D.V.McCalley, J. McEvoy, Analysis of
estrogens in river water and effluents using solid-phase
extraction and gas chromatography-negative chemical
ionisation mass spectrometry of the pentafluorobenzoyl
derivatives. .J. Chromatogr. A. , 2001. 923: p. 195-204.
Zhang, W., et al., Determination of Levan from
Bacillus
licheniformis
by
Ultraviolet
Spectrophotometry.
Tropical
Journal
of
Pharmaceutical Research, 2015. 14(4): p. 679-685.
Karpinska, ed. Basic Principles and Analytical
Application of Derivative Spectrophotometry. Macro to
Nano spectroscopy, ed. b.e.b.J. Uddin. 2012:InTech.
253-256.
Halling-S¸أrensen, B., et al., Occurrence, fate and effects
of pharmaceutical substances in the environment- A
review. Chemosphere, 1998. 36(2): p. 357-393.
B. Halling-Sorensen, S.N.N., P.F. Lanzky, F. Ingerslev,
H.C.H. Lutzhoft, S.E. Jorgensen, Occurrence, fate and
effects of pharmaceutical substances in the
environment-a review. Chemosphere, 1998. 36(2): p.
357.
J.M. Brausch, G.M.R., A review of personal care
products in the aquatic environment: environmental

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

concentrations and toxicity. Chemosphere, 2011. 82 p.
1518-153.
Bader, A.T., et al., REMOVAL OF METHYL VIOLET
(MV)
FROM
AQUEOUS
SOLUTIONS
BY
ADSORPTION USING ACTIVATED CARBON FROM
PINE HUSKS (PLANT WASTE SOURCES). Plant
Archives 2019 19( 2): p. 898-901.
KASIM H. KADHIM, A.N.A.a.A.S.A., Separation and
Preconcentration for Determination of Ultra Trace of
Chromium(III)
and
Zinc(II)
Using
Spectrofluorimetry Techniques.Asian Journal of
Chemistry, 2014. 26: p. 139-142.
Eman I. El-Kimary and M.A.A. Ragab, Derivative
synchronous spectrofluorimetry: Application to the
analysis of two binary mixtures containing codeine in
dosage forms. Spectrochimica Acta Part A: Molecular
and Biomolecular Spectroscopy, 2018. 204: p. 677-684.
Aseel M. ALjeboree , A.N.A., Ayad F. ALkaim,
Removal of Pharmaceutical Amoxicillin drug by using
(CNT) decorated Clay/ Fe2O3 Micro/Nanocomposite
as effective adsorbent: Process optimization for
ultrasound‐assisted adsorption.International Journal of
Pharmaceutical Research, 2019. 11( 4): p. 80-86.
Brausch JM, R.G., A review of personal care products in
the
aquatic
environment:
environmental
concentrations and toxicity. . Chemosphere 2011. 82:
p. 1518-32.
Besse JP, G.J., Human pharmaceuticals in surface
waters. Toxicol Lett, 2008. 176: p. 104-23.
Aseel M Aljeboree, A.N.A., Determination of
Phenylephrine Hydrochloride and Amoxicillin in a
Binary Mixture using Derivative Spectrophotometry
Methods. International Journal of Pharmaceutical
Quality Assurance, 2019. 10(03): p. 168-177.
Yang LH, Y., SuHC, Stauber JL, AdamsMS. , Growthinhibiting effects of 12 antibacterial agents and their
mixtures
on
the
freshwater
microalga
Pseudokirchneriella subcapitata. Environ Toxicol
Chem . 2008. 27(1): p. 201-8.
Lin H, H.Y., Zhang XY, Guo YP, Chen GR., Sorption
of triclosan onto sediments and its distribution
behavior in sediment-water-rhamnolipid systems. .
Environ Toxicol Chem 2011. 30: p. 2416-22.
Behera SK, K.H., Oh JE, Park HS. , Occurrence and
removal of antibiotics, hormones and several other
pharmaceuticals in wastewater treatment plants of the
largest industrial city of Korea. . Sci Total Environ .
2011. 409: p. 4351-60.
D. Cecconet, D.M., A. Callegari, A.G. Capodaglio,
Biological combination processes for efficient removal of
pharmaceutically active compounds from wastewater: a
review and future perspectives. J. Environ. Chem.
Eng.,, 2017. 5: p. 3590-3603.
S. Klatte, H.-C.S., M. Hempel, Pharmaceuticals in the
environment - A short review on options to minimize

Systematic Review Pharmacy

Vol 11, Issue 4, 2020

Aseel M. Aljeboree / Spectrophotometric and Colorimeter Determination of Pharmaceutical by Oxidation Coupling Reaction:
A Review

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

614

the exposure of humans, animals and ecosystems.
Sustain. Chem. Pharm., , 2017. 5 p. 61-66.
Aljeboree, A.M. and A.F. Alkaim, Removal of
Antibiotic Tetracycline (TCs) from aqueous solutions
by using Titanium dioxide (TiO2) nanoparticles as an
alternative material. Journal of Physics: Conf. Series
2019. 1294 p. 052059.
Aseel Musthaq Aljeboree, A.N.A., Colorimetric
Determination of phenylephrine hydrochloride drug
Using 4-Aminoantipyrine: Stability and higher
sensitivity. Journal of Pharmaceutical Sciences and
Research, 2018. 10(7): p. 1774-1779.
Mansouri, H., Carmona, R.J., Gomis-Berenguer, A.,
Souissi-Najar, S., Ouederni, A.,Ania, C.O.,
Competitive adsorption of ibuprofen and amoxicillin
mixturesfrom aqueous solution on activated carbons. .
J. Colloid Interface Sci. , 2015. 449: p. 252-260.
Ashfaq, M., Khan, K.N., Rasool, S., Mustafa, G., SaifUr-Rehman, M., , Occurrence and ecological risk
assessment of fluoroquinolone antibiotics inhospital
waste of Lahore Pakistan, Environ. Toxicol.
Pharmacol., 2016. 42: p. 16-22.
Aseel M Aljeboree, A.N.A., Adsorption of
Pharmaceuticals as emerging contaminants from
aqueous solutions on to friendly surfaces such as
activated carbon: A review. Journal of Pharmaceutical
Sciences and Research, 2018. 10(9): p. 2252-2257.
Li, W., Yang, K., Peng, J., Zhang, L., Guo, S., Xia, H. ,
Effects of carbonizationtemperatures on characteristics
of porosity in coconut shell chars andactivated carbons
derived from carbonized coconut shell chars. . Ind.
CropsProd., 2008. 28: p. 190-198.
Yahya, M.A., Al-Qodah, Z., Zanariah Ngah, C.W.,
Agricultural
bio-wastematerials
as
potential
sustainable
precursors
used
for
activated
carbonproduction: a review. Renew. . Sustain. Energy
Rev. , 2015 46: p. 218-235.
L. Feng, E.D.v.H., M.A. Rodrigo, G. Esposito, M.A.
Oturan, Removal of residual anti-inflammatory and
analgesic pharmaceuticals from aqueous systems by
electrochemical advanced oxidation processes. A
review. Chem. Eng. J., , 2013. 228 p. 944-964.
Close and B.S. B. Tiwari, Y. Ouarda, P. Drogui, R.D.
Tyagi, G. Buelna, Review on fate and mechanism of
removal of pharmaceutical pollutants from wastewater
using biological approach. Bioresour. Technol., , 2017.
224: p. pp. 1-12.
Li, W.C., Occurrence, sources, and fate of
pharmaceuticals in aquatic environment and soil.
Environ. Pollut.,, 2014. 187: p. 193-201.
Y. Yang, Y.S.O., K.-H. Kim, E.E. Kwon, Y.F. Tsang,
Occurrences and removal of pharmaceuticals and
personal care products (PPCPs) in drinking water and
water/sewage treatment plants: a review. Sci. Total
Environ., 2017. 596-597: p. 303-320.
B. Tiwari, B.S., Y. Ouarda, P. Drogui, R.D. Tyagi, G.
Buelna, Review on fate and mechanism of removal of

57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68.

pharmaceutical pollutants from wastewater using
biological approach. Bioresour. Technol., 2017. 224: p.
1-12.
A.B. Caracciolo, E.T., P. Grenni Pharmaceuticals in
the environment: biodegradation and effects on natural
microbial communities. A review. J. Pharm. Biomed.
Anal.,, 2015. 106: p. 25-36.
E. Gracia-Lor, J.V.S., R. Serrano, F. Hernández
Occurrence and removal of pharmaceuticals in
wastewater treatment plants at the Spanish
Mediterranean area of Valencia Chemosphere,, 2012.
87: p. 453-462.
Aseel
M
Aljeboree,
A.N.A.,
Colorimetric
determination of Amoxicillin using 4-Aminoantipyrine
and the effects of different parameters12. Journal of
Physics: Conference Series, 2019. 12(5): p. 052067.
AM
Aljeboree,
A.A.,
Spectrophotometric
Determination of phenylephrine hydrochloride drug in
the existence of 4-Aminoan tipyrine: Statistical Study.
International Journal of Pharmaceutical Research,
2018. 10(4).
US Pharmacopeia XXIIth Rev., US Pharmacopoeia
Convention , Rockville , MD. 2007.
Mohamed, M., A.N. Alsharify , and K.H. Kadhim,
'Ph.D. Thesis ' Development of Spectrophotometric
method for determination of same drugs based on the
oxidative coupling reaction and it is applcation to some
pharmaceutical preparations, in Chemistry. 2013,
University of Babylon p. 240.
Aseel M Aljeboree, A.N.A., Oxidative coupling of
Amoxicillin using 4-Aminoantipyrine: Stability and
higher sensitivity. Journal of Physics: Conference
Series, 2019. 1294(5): p. 052001.
de Souza, V.P., et al., Exploring the DNA binding,
oxidative cleavage, and cytotoxic properties of new
ternary copper(II) compounds containing 4aminoantipyrine and N,N-heterocyclic co-ligands.
Journal of Molecular Structure, 2019. 1178: p. 18-28.
Beyene, N.W. and J.F. Van Staden, Sequential injection
spectrophotometric determination of phenylephrine
hydrochloride in pharmaceutical preparations. Talanta,
2004. 63(3): p. 599-604.
Beyene, N.W., J.F. van Staden, and R.I. Stefan,
Sequential injection spectrophotometric determination
of etilefrine hydrochloride. Il Farmaco, 2004. 59(12): p.
1005-1010.
Hassan, M.J.M., W.S. Khayoon, and S. Abdul-Fatah
Hasssan, Batch and flow injection spectrophotometric
methods for the determination of barbituric acid in
aqueous samples via oxidative coupling with 4aminoantipyrine. Karbala International Journal of
Modern Science, 2015. 1(3): p. 135-141.
van Staden, J.F., et al., Sequential injection
spectrophotometric
determination
of
ritodrine
hydrochloride using 4-aminoantipyrine. Talanta, 2005.
68(2): p. 401-405.

Systematic Review Pharmacy

Vol 11, Issue 4, 2020

Aseel M. Aljeboree / Spectrophotometric and Colorimeter Determination of Pharmaceutical by Oxidation Coupling Reaction:
A Review

69. Al-Abachi, M.Q., H. Haddi, and A.M. Al-Abachi,
Spectrophotometric determination of amoxicillin by
reaction with N,N-dimethyl-p-phenylenediamine and
potassium hexacyanoferrate(III). Analytica Chimica
Acta, 2005. 554(1): p. 184-189.
70. Tulasamma,
P.
and
P.
Venkateswarlu,
Spectrophotometric determination of nifedipine in
pharmaceutical formulations, serum and urine samples
via oxidative coupling reaction. Arabian Journal of
Chemistry, 2016. 9: p. S1603-S1609.

615

Systematic Review Pharmacy

Vol 11, Issue 4, 2020

