Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (42-53)

Utility of 2,2"- bipyridyl reagent in spectrophotometric assay of acetylcysteine in
pure form and in its pharmaceutical preparations

Shahad L. Hasan!, Saad H. Sultan?*

12*Department of Chemistry, College of Science, University of Mosul, Mosul, Iraq

E-mail: ! shahadlugman800@gmail.com , ?"saad.hasani@uomosul.edu.ig

(Received May 30, 2022; Accepted July 07, 2022; Available online September 01, 2022)

DOI: 10.33899/edusj.2022.134059.1246, © 2022, College of Education for Pure Science, University of Mosul.
This is an open access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/)

Abstract
This study includes development of a sensitive spectrophotometric method for the determination of
acetylcysteine in aqueous solution. The method is based on the oxidation of acetylcysteine with a ferric

ion, followed by reacting of produced ferrous ion with 2,2-bipyridyl to form a pink complex, which is
stable and water-soluble and has the highest absorption at a wavelength of 524 nm. The limits of Beer's
law were in the concentration range of (5-180) g of acetylcysteine in a final volume of 20 milliliters
(0.25-9.0 pug.ml?) and the molar absorptivity of 8633.28 L. mol* .cm™, Sandell's sensitivity index of
0.0189 pg.cm. The relative error of -4.28% — 4.98 % and relative standard deviation of + 0.56% - +
3.75% depending on the concentration level. The limit of detection limit(LOD) and limit of quantitation
(LOQ) were calculated and equal to 0.01837 and 0.06124 g/ml respectively, no inference was observed
in the common pharmaceutical excipients. The results obtain by proposed method were in good agreement
with those obtain from official British pharmacopoeia using t-test (at 95% confidence limit) which
indicates that there is no significant differences between them. The method was successfully applied to
determine acetylcysteine in its pharmaceutical preparations.
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2l Sl aliaial e @l Sl asla Jlae (e Adlite oS dilal il .10 900
Volume of 0.1M

H,S0, (ml) 0.0 0.2 04 0.6 0.8 1.0
Absorbance 0.2591 0.2338 0.2354 0.2164 0.2177 0.2094
pH 3.45 2.39 2.35 2.31 2.29 2.25

2l Saed) (aliaial o agseall gl Jlae (e Adlite il Ailal 862 Jgan

Volume of 0.1M 0.0 0.2 0.4 0.6 0.8 1.0
NaHCO; (ml)
Absorbance 0.2591 0.2308 0.1087 0.0429 0.0149 0.0042
pH 3.45 5.23 5.37 5.81 6.04 6.19
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Buffer solution used Absorbance Final pH
Sodium acetate + acetic acid 0.2341 3.87
Sodium acetate + HCI 0.2432 4.56
KH-phthalate + NaOH 0.2387 4.10
Without addition 0.2591 3.45
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Volume of 3.7410° M

2
Fe*3(ml) Absorbance/ pg of AC R
25 50 75 100 150
0.05 0.0626 0.0860 0.1193 0.1062 0.1504 0.8889
0.1 0.0635 0.1187 0.1777 0.1787 0.2635 0.9567
0.2 0.0604 0.1312 0.1957 0.2548 0.3653 0.9970
0.3 0.0685 0.1277 0.2007 0.2627 0.3721 0.9970
0.4 0.0614 0.1328 0.2041 0.2305 0.3785 0.9876
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Amount of 2,2-bipyridyl

(1x102 M) Solution (ml) Absorbance /ug of AC R?
25 50 75 100 150
0.25 0.0619 0.1263 0.1821 0.2347 0.2995 0.9773
0.5 0.0622  0.1335  0.2053 0.2692 0.3972 0.9991
1.0 0.0562 0.1341 0.1976 0.2611 0.3819 0.9976
1.5 0.0650 0.1245 0.1831 0.2316 0.3548 0.9989

Gy il Saall abiaial el Jael 8 Jaall  AE—2,2 o sl e ille 0.5 aaa o) 5 Jsaall b Agaal) bl oo
- Lol oyl o Hladl 5 e Gl 5l Jalaal dad Juadl
Jelil chazs Bl Aaps il
Lpha lays DB die Jelill ehal 5 a8 iUl Seaal) Galaaie) e Jelal) (a)s phall Ay 586 (500 Rijra (il
>0 ales aladnuly (giall jaall Anjn diey Ao alea aladiuly 240 da) diey (2 °1821) il 5 dap Ay ¢ Adbd
6 Jsall & Aine Alasiul) il
S paal) shae paliaial e 308V ey sl dnps il .6 Jeaa

Temp. C° Absorbance/standing time(min.)
) 10 15
R.T (18+1) 0.2693 0.2694 0.2692
0 0.2690 0.2694 0.2626
40 0.2634 0.2252 0.2197
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Serial Order of addition Absorbance
| AC+0+R 0.2696
I AC+R+0 0.2326
i O+R+AC 0.2333

AC=Acetylcysteine , O= Oxidant (Fe*®) , R= Reagent (2,2°-bipyridyl)
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Time (min) Absorbance /100
ug of AC
After addition 0.2685
5 0.2691
10 0.2692
15 0.2694
20 0.2694
25 0.2697
30 0.2699
35 0.2694
40 0.2695
45 0.2756
50 0.2756
55 0.2754
60 0.2752
24 hr. 0.2781
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Foreign compound Recovery(% )of 100 g acetylcysteine /g of foreign compound added
250 500 1000
Starch 101.4 104.7 98.6
Lactose 98.6 96.6 96.6
Arabic gum 98.0 98.2 97.7
Sucrose 97.7 97.5 98.5
Gelatin 9.69 96.6 96.3
Glucose 95.7 96.9 95.6
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4 J<a)

0.18 70.1-0.9ml 0f 6.1 x104M [AC]
0.16 40.9-0.1ml of 6.1 x10 ““M (Fe), (SO4 ),
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Pharmaceutical Amount Amount Relative Relative
preparation taken measured Recovery error”(%) standard
(H9) (H9) (%) deviation”(%)
N-A-C 50 47.86 95.72 -4.28 +0.56
600mg/Capsule
(AMS-USA) 100 97.0 97.0 -3.00 +2.24
Asist plus 50 52.01 104.02 4.02 +3.37
600mg/sachet
(Bilim-Turkey) 100 102.20 102.20 2.20 +0.79
Asist 50 52.49 104.98 4.98 +3.75
300mg/ampoule
(Bilim-Turkey) 100 102.20 102.20 2.20 +1.50
I-\VCIG.HC UT TTVO UTLTTTITIITIautnuvlio.

da jiial) diyjhal) §oliS jLaa)
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A¥arall 4t b s Jiin] ) L)y s kel daplall tlas) (11 sas

Pharmaceutical preparation Recovery(%) t (exp.)
Present method Standard method™
N-A-C, 600mg/Capsule 95.72 100.00 +0.96
(AMS-USA)
Asist plus, 600mg/sachet 104.02 95.00 +1.87
(Bilim-Turkey)
Asist, 300mg/ampoule 105.98 101.5 +0.82

(Bilim-Turkey)
* Average of five determinations
** British Pharmacopoeia, 2013
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Analytical parameters Present method Literature method®® Literature method@®
Type of reaction Redox Redox Redox
Reagent 2<2-Bipyridyl 1,10-Phenanthroline Bathophenanthroline
Medium of reaction Aqgueous Agueous Agueous

pH 3.45 4 3.13
Temperature R.T R.T R.T

Amax(nm) 524 515 534

Beers law range(ppm) 0.25-9.0 0.7-13.0 0.25-10.0

Time of reaction (min.) 5 20 10

Color of Complex Pink Orange Red

Stability of complex (hr) 24 2 50

Molar absorbitivity (1.mol™.cm™) 863328 - 2.35x10*
Application(pharmaceutical forms) Capsule/Sachet/Ampule Ampule Capsule/Sachet/Ampule
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