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Spectrophotometric Determination of Mesalazine by Oxidation and Shortening

Using Methyl Orange Dye and Application to Pharmaceutical Preparations

Ahlam A. Shehab Dawood H. Mohammed
University of Mosul University of Mosul
College of Education for girls College of Education for Pure Sciences
Department of Chemistry Department of Biology
Abstract:

A rapid, sensitive and indirect spectral method was developed to estimate the
mesalazine in the aqueous solution, as the method relied on the oxidation and reduction
reaction of the mesalazine oxidation with an increase (calculated) from the oxidizing
agent of bromate — bromide mixture in the medium of hydrochloric acid. The remaining
(non-reducing) concentration then reacts. With a constant amount of methyl orange dye
leads to color bleaching. The residual dye was followed at 507 nm wavelength. The
relationship was linear between residual pigment absorption and increased drug
concentration, and the micrographic quantities of mesalazine that followed Beer, s law
limits were estimated from (.5 to 12.5 pg /ml with molar absorptivity 2.03 x 104 I. mol-
1 . cm-1 and Sand ell’s sensitivity index (0.0075357) pg / cm2 . A relative standard
deviation whose value does not exceed (0.690% and the C recovery value not less than
99.05%. The method was successfully applied to the pharmaceutical preparations as
tablets and it was compatible with the original content of the pharmaceuticals and with
the results of the standard addition method.
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Type acid (2M) CH3COOH

Absorbance/0.5 ml

of acid used 0.580
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ml of HCL (2M)
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Addition of
Oxidative
reagent/(min.) |5 10 15 20 25 30 35

5 0.601 | 0.602 |0.602 |0.603 |0.601 |0.603 |0.603
10 0.622 |0.622 | 0.622 |0.622 |0.621 | 0.621 | 0.622

15 0.613 |0.614 | 0.611 |0.615 |0.615 |0.614 | 0.613
20 0.577 |0.577 |0.569 |0.568 |0.569 | 0.568 | 0.567

Absorbance / Standing time before dilution, (min.)

Y «OA



Yory 2d ((£) sadl Y bl ALY s sl as
College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (17), No.(4), (2021)

Liadacs Alladl) afgal) dafp

o Wil (sae dijeal (Aslaially AsslSls Asal) adlacdl gl dimdlal) Ladans Alledl) Sgall Ay o
= 0.0 Laba Alladll Ssall e 8aiie liaS ALl 5 Al Aiacal (eSial) @l Aol Lol
“de abegySle 0 CpiVhnd) o agind o )+ A Dpeaad) (L) (e desena ) 2l e S e Y0
psaslind) dsagy — Clagy mie 2wSall dalall (g ddlall daphall & gl Joaaghl 5 A tiall duaSlg
Aelaal dgall dillaall Gabuaial by dallall daphall 4 ) Jiall daas @b)slSo gl (aslally
t ) (£) Jsandl (8 O93e 98 WS Lyguall lehllas Llae Jiaagili 04V oage Johan

AL el disa palaial Ao Lot Aladl) dgall du (£) Jgaad

I surfactant used Absorbance/ml of surfactant used |

| 05| 10| 15 2.0 2.5
SDS (1x103)M| 0.603 | 0.609 | 0.607 | 0.610

CTAB (1x10®) M| 0.607 | 0.603 | 0.600 | 0.590
Triton(X-100) 2% | 0.588 | 0.592 | 0.597 | 0.589
Without Surfactant
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"Order number" "Order of addition’ "Absorbance"

S+O+R+A 0.623
S+ A+ O +R 0.620
R+O+A+S 0.041
R+A+5+0 0.110
O+S+A+R 0.615
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Absorbance/time after dilution (min)
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Number
Absorbance
(Xi)
Y Xi
X="N
— 2
_Y(Xi-X)
°B= TN -1
= 0.0018257
LOD =222 = 00412743029 pg/ml
LOQ==2"2 = 0.1375810098 pg/ml

dilany) gl
dbil) cliualgally dnlasy) andl) gilis (A) Jsda
Parameters Value

Beer s law limits (ug/ml) (0.5-12.5)

Slop 0.1327
Intercept - 0.0212
Coefficient of determination  (R?) 0.9994
Molar absorptivity (I.molt.cm™) 2.03x10*

Sand ell' s sensitivity (ug/cm?) 0.0075357
Average recovery % 99.05

LOD (ug/ml) 0.0412743
LOQ (ug/ml) 0.13758100
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Amount
Mesalazine
taken

pug/ml

Amount
Mesalazine
Found
pug/ml

Recovery%o*

Average
Recovery%o

Yool o) wShall aladnal dlastiuall
S aladial;

A il

dalblgig 4By (4)J g

RSD%*

1.957

97.86

4.9678

99.35

9.995

*Average of five determinations.
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0.255

1.121
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Recovery% ¢ ng/ml of Mesalazine Per ng of excipient

Excipient
Yo. - Yeun
Starch 30.9A
I Glucose AV
I Lactose 41.9¢

Sucrose v.ed
NaCl 90.AY

ARkl (gl

Clly Jualady el g Al adhmaaien o Bohall dipkl Guli op¥hed)l uE o oSl

9 WS ddgiagall Jaall diylal bl delil) cagyla g il aahide 310 EDE ety dalidl) ;‘:,,.JLLJ\

N (1)) Jsaad) 8 e

Ai¥aall i) Ao gubail) (YY) Jgas

Relative

Pharmaceutical Recovery* | Relative | Standard | Average

Preparations (%) error* | deviation* | Recovery
(%) (%) (%)

Awasalazine tablet / 98.75 -1.25 0.684

400mg  Mesalazine | o 97.14 -2.86 | 0.428 98.96
(Awamedica,Iraq) |
101 +1 0.113

Salofalk Suppository/ 98.45 -1.55 0.835
500mg Mesalazine 97.8 -2 0.429
(Kaglthane / Istnbul)

101.68 +1.68 |0.713
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* Average of five determinations
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Pharmaceutical
preparation

Amount

ug/mil
Mesalaizine

Present

Amount

pug/ml
Mesalaizine

Fount

*Recovery

(%)

Awasalazine tablet /¢++ mg| 2.0

Y.AAA

Mesalazine
(Awamedica,lraq)

* Average of five determination

Analytical parameters

.40

GA) A aa Lidds Adlad) 4 phal) 4l
Ayl pa N sal) il druall el 5awSY) Joliy sadieal) Jand) daoyhl Gilan¥) adll 43)lke chia) a3
)z Vs ds kel Ayl Gpulen ) (V) dsandl 8 Digadd) il g 3 ipile e (gA) Lk
AN e Laslig Baee (pdiad dolee o) Gadlatal

) ks A e AR (1F) I

Present method

Literature method( 2"

Reagent

Methyl Orang (MO)

Nile Blue A(NBA)

Type of reaction

Indirect method in
HCI  medium using
MO

Indirect method in HCI
medium using NB A

Temperature

R.T

R.T

Correlation Coefficient (r)

0.9994

0.9981

A max (nm)

507

640

Beer’s law range (ug/ml)

0.5-125

1.0-2.2

Molar absorptivity(l.mol*.cm™)

2.03x10*

6.21x10*

Color of the dye

pink

Slop

0.1327

0.4053

Sandell’s sensitivity (ug/cm?)

0.00753

2.47

Application or the method

Tablet
suppositories

Tablets and enema

GU.'\S...N\



Yory 2d ((£) sadl Y bl ALY s sl as
College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (17), No.(4), (2021)

ey 5uSY) Jeld alasiul Vbl i 8 Dacleall Llley dape cdlgw Lbdat daph pski

opSH aals oy (B agralisdl dagp — Glag e (w Adaild AaeS aladiul daphall Cien (il
- C'_iu‘g).j C.:DA %) Z\J)M\ ‘):ud\ EERN| R (;'19 cuﬁ)‘}[b:\d\ E.J.«.qsiﬁ HCI «ﬂfﬂls‘pg@l\ UAA\; (e L_SJYJA A\
el elig Lgigl eais daseall sauly il Jial) diia dilials 10 Sale dbeag ageilisdl dnag
(oYl K5 Baby Al alaaial Aoy gl 00V agell Joall die sl Jid) dva (0
aa dohad ALl il o = 53l g3 ea HSHllg Galaia¥) G A DA e il ping
Ofius Aakdlgig A8y g Al Lg3sS danlall Cjlialy ) Tle L abeg ) Sile (VY0 = o) ol (531 (sl
cnlS 2&1)‘}[}.0 z\eml.mlohj (~.'l‘\ ~) = J:Iﬁy (e Guﬂ:}é ub;.ab‘g %99.05 Cazly &B)lw‘ﬂ\ Ay Jazan

S ol g Sile 0.0075357 Lgiesd caly Juile ANag e ) Tdse i Y 0 X VLY daiy

References

1. British Pharmacopoeia, on CD rom, System simulation Itd., the stationary office,
london, 2013.

2. S. Bondesen, et al., 5-Aminosalicylic acid in the treatment of inflammatory bowel
disease”, Acta Med Scand, 221, 227-242, 1987.

3. H.H Abdu-Allah, A.A El-Shorbagil, S.G.Abdel-Moty, R. EL-Awady and A. M
Abdel-Ality, “5-Aminosalycylic acid (5ASA): a unique Anti-Inflammatory
salicylate”, Med.Chem, 6(5), 306-31, 2016.

4. K.V. Prajpati, K.V. Raj, H.A. Jain, V.C. and N.S. Prajapti, “Simultaneous
determination of Mesalazine and rifaximin in synthetic mixture using
spectrophotometric technique (simultaneous equation method)”. Pharm. Bio. Eval.
, (2016), 3(2), 199-207.

5. R.N.Rao, L.S.Reddy, E.P, V. Ravisankar, S. Sulakshana, and R.Meenakshi,
“Spectrophotometric method development and validation for the estimation of
mesalazine in pure and tablet dosage form by UV-spectrophotometric method”,
Int.J.Pharm.Res, (2015), 4(4), 88-92.

6. S. A.AL-Zakaria, “Spectrophotometric determination of Mesalazine”, Raf.J.Sci,
(2019), 28(2), 127-134.



Yory 2d ((£) sadl Y bl ALY s sl as
College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (17), No.(4), (2021)
7. A.T. Aziz and S. H. Sultan, “Spectrophotometric determination of Mesalazine in
pharmaceutical preparations by oxidative coupling reactions with m -amino phenol
and 2, 6- dihydroxybenzoic acid”, Baghdad.J.Sci, (2019), 16(4),1010 - 1016.

8. R.A. Zakaria, “Spectrophotometric Determination of Mesalazine by A-

Hydroxyquinoline and N-(1-naphthyl) ethylenediamine hydrochloride Reagents in
Bulk and Capsule Dosage Forms”, RAF. J. Sci., (2013), 24(1), 146-158.
9. A. J. Al-Hadidi, and S. M. Al-Mtaiwti, “Spectrophotometric determination of

Mesalazine by coupling with 2,4-diazdized dinitroaniline”, college of basic

education Res.J, (2019), 15 (4), 1639-1658.
10.V. Madhavi, V. panchakshari and T. N Parathyusha. “Spectrophotometric,
determination of Mesalazine in bulk and dosage forms based on diazocoupling

reaction with Resorcinol”, Int.J.Pharm.Sci and Res., (2011), 11(1), 105-119.

11.E. A. Hamdoon, “Indirect Spectrophotometric Determination of Mesalazine via

chromate - 1, 5 - diphenyl carbazide complex”, RAF. J. Sci., (2018), 27(3), 69-78.

12. N. M.I. Al-Daoud, “Spectrophotometric determination of some drugs by using
prussicblue reaction and methylene blue and rhodamine - B dyes”, M. Sc. Thesis,
Mosul University, (2011), 62-1109.

13.H. Hadi, “Continuous Flow Injection Spectrophotometric Determination Of
Mesalazine In Pharmaceutical Forms” Sys j. Rev Pharm (2021), 12(2),PP. 2020-
208.

14.E. Pastorini, M. Locatelli, P. Simoni, G. Roda and E. Roda, “Development and
validation of a HPLC- ESI- MS/MS method for determination of 5-aminosalicylic
acid its major- metabolites N-acetyl-5-aminosalicylic acid in human plasma”, J.
Chromatogr. B., (2008), 8(72), 99- 106.

15.A.K.Moharan and M.Banerjee, C.K.Sahoo and N.K.Sahoo, “Development and
validation of stability indicating RP-HPLC method for the estimation of
Mesalazine in bulk and tablet dosage form”, Asian J Pharm Clin Res, (2011), 4 (2),
71-73.

16.S. Nandipati and S. Uba, “A validated ultra performance liquid chromatography
method for assay determination of Mesalamine”, Inter.J.Pharm.Pharm.Sci, (2013),
5(1), 312-316.

\n\/h



Yory 2d ((£) sadl Y bl ALY s sl as
College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (17), No.(4), (2021)

17.J.A Rafael, J.R.Jabor, R.S.RGeorgetti, M.F.Borin and M.J.V.Fonseca “Validation
of HPLC, DPPH and nitrosation methods for Mesalszine determination in
pharmaceutical dosage forms”, Barz.J Pharm.Scie., (2007),43(1),97-103.

18.M.Stepankova, el at., “Volta metric determination of Mesalazine in pharmaceutical
preparations and biological samples using boron-doped diamond electrode”. Chem.
Pap. (2017) 71, 1419-1427.

19.S.Kim, N.wang, Yijun Li and X.Heb, “electrochemical determination of
Mesalazine by using graphene oxide coated with a molecularly imprinted sol-gel”,
Anal. Meth. (2016), 8(43), 7780-7788.

20.A.B.Teradalea, S.D.Lamanib, P.S.Ganeshc, B.E.K. Swamy, S.N.Dasa, “CTAB
immobilized carbon paste electrode for the determination of Mesalazine: A cyclic
voltammetric method, (2017), 15, 53-59.

21.A.A . Kumar, T.S.Rani, P.S.Ganesh and B.E.K.Swamy, “Electrochemical oxidation
of Mesalazine drug at poly (glutamic acid) modified glassy carbon electrode”,
Anal Bioanal.Electrochem., (2017), 9(3).

22.K. V. Harisha, B. E. K. Swamy, P. S. Ganesh and H. Jayadevappa, “An
electrochemical sensor for the determination of 5-aminosalicylic acid at poly
(alanine) modified carbon paste electrode: acyclic votammetric study”, Anal.
Bioanal. Electrochem., (2018), 10, 1273-1287.

23.E. Sohouli, M. S. Karimi, E. M. Khosrowshahi, M. R. Nasrabadi, F.Ahmadi,
“Fabrication of an electrochemical mesalazine sensor based on ZIF-67.” Elsevier,
(2020), 165, pp.108-140.

24.M. M. Amin, S. M.EI-Adl, S.A.Abedl-Azizl and S.M. Mostafa. “Bromometric
estimation of gliclazide and glibenclamide in bulk and in tablet formulation”,
Zagazig J. Pharm. Sci. Dec., (2015), 24(2).

25.S.Niranjani et al., “Simple and selective titrimetric and spectrophotometric
methods for the determination of loratadine using bromate-bromide, Methyl orange
and methylene blue”, [JPQA, (2018), 9(2).

26.K. Basavaiah and S. A. M. Abdulrahman, “Utilization of bromination reactions for
the determination of carbamazepine using bromate-bromide mixture as a green
brominating agent”, Arabian J. Chem., (2014), 7, 297-305.

27.A. M. Saeed, “Spectrophotometric and fluorimetric determination of some drug
compounds using tiron reagent, nile blue, Rose bengal and acriflavine dyes”, Ph.D.
Thesis, College of Education, Mosul University, (2019) .

YY)



