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Indirect Spectroscopic Determination of Carvedilol and Propranolol Hydrochloride
in Its Pure Form Using Methyl Orange Dye and Applying to Their Pharmaceutical
Preparations

Ahlam A. Shehab Dawood H. Mohammed
University of Mosul /College of Education for Pure Sciences/ Department
of Biology

University of Mosul /College of Education for girls / Department of
Chemistry

Abstract:

An easy, rapid, and indirect, selective spectroscopic method was developed for estimating Carvedilol
and Propranolol in their pure form and in their pharmaceutical preparations, as the method relies on
oxidation and reduction with a known increase (excess) of the oxidizing agent cerium sulfate ( in
medium of sulfuric acid 5 molar) and estimation of the remaining of the oxidizing agent (surplus excess)
by its reaction with methyl orange to form a pink color complex, the maximum absorption was given at
the wavelength of 507 nm. The relationship was linear with in the ranges of concentration (0.5 - 24.5
and 0.5 - 24.0) pg / ml for carvedilol and propranolol respectively with molar absorptivity of 2.88 x 10*
and 2.076 x 10* I. mol . cm™ and recovery rate of 99.54% and 99.42% respectively standard deviation
value amounted to less than 0.37% for each one of the Carvedilol and Propranolol respectively in such a
way that indicates good accuracy and compatibility. The method was successfully applied to the
pharmaceutical preparations of the two drugs under study on the form of tablets, The results of the
method are compatible with the original content of the pharmaceutical preparations and with the results
of the standard addition method, there is no noticeable overlap of the excipient materials, that proves the
efficiency of the proposed method.

Key words: Spectrophotometry; Carvedilol; Propranolol Hydrochloride; Methyl Orange dye.
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Type acid (5M) H.SO |HCI |HNOs | CH:COO
4 H

Carvedilol

Absorbance /1ml of acid | 0.693 [0.635 [0.620 |0.533

used

propranolol

Absorbance /Iml of acid|0.755 [0.749 | 0.740 |0.650

used

H2SOs gaalal) duasy 5S35 Al

L pabaial (Ao 5355 AN (G¥sa 7 (M 0.5 (e iy Sl) ks (e ddlide 5815 Cawpd
38 Gadlall (pSyall (e A0l dneS (o (gyint Je 10 dans gl 8 aaall i) J4l
la1ay Aliniia 8y9mn Jolsilig slly Jobad SN (e IS Fda oy g Sile 100 550 Jal - duadal
as il Gl e alies il 250 35 e 2 aaSall Jualad) (o il Sl ddLial
a5 bl a8 Al lSpal) 52w dulee Al (33l Bide sadd Jalladll g dae L))
5 saal dillaall iS5 danal) gl yuaily 230 pe Jul.5 paay M) Jiall davea diloal
saelal 385 Juail ) (3) Jsaall pagy cdadtal) as N kel elally Cadaal) o5 3iles
Lol Gslall il Bl i€ly Galiaidl 52 o) Jacl us 550 5 alaiiad die el <)
ol (aslal daaS dadl o) (4) doaad) sl i ¢ e gilS07  (casall Jshall e dadall
el o3a padul o3 llal ciinall Nl Jiall daaal (abaial Lol el Cus Ja 1 8
A )lal)

iyl Gaala 585 4l (3) dsas

YoV



Yo 2 (V) sadl WA ol ALY L a8 slsl as
College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (18), No.(1), (2022)

Molarity of ( H2SOa4) 1 2 3 4 5 6 7
Absorbance Carvedilol |0.680 |0.683|0.6850.691 |0.693 | 0.690 | 0.689
Absorbance Propranolol |0.744 |0.746 | 0.748 | 0.753 | 0.755 | 0.752 | 0.750
ml of H2SO4 (5M) 025 |05 0.75 |1.0 1.25 |15
Absorbance Carvedilol 0.684 |0.688 |0.690 |0.693 |0.687 |0.685
Absorbance Propranolol 0.745 10.747 |0.751 |0.755 |0.752 |0.750
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Standing Absorbance / Standing time(min) after addition

ftime(min)  after | Methyl orange dye

addition oxidizing |3 |5 |7 |9 |10 |12 |15 |20 (25 |30

agent (250 ppm)

Carvedilol 10 ug /ml

5 0.6 |06 |06 |06 |06 |0.6 |06 0.6 |0.6 0.680
84 |83 |84 |83 |82 |81 |80 |80 |80
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10 0.6 |06 |06 |06 0.6 0.6 06 0.6 0.6 0.693
93 |93 |93 |93 |93 |93 |93 |93 |93

15 0.6 |06 |06 |06 0.6 0.6 06 0.6 0.6 0.689
88 |88 |88 |88 |88 |89 |89 |89 |89

20 0.6 |06 |06 |06 0.6 0.6 06 |06 0.6 0.676
79 |79 |78 |77 |78 |78 |77 |76 |76

25 0.6 |06 |06 |06 0.6 0.6 06 |06 0.6 0.672
/5 |75 |74 |73 |72 |72 |71 |71 |72

30 0.6 |06 |06 |06 0.6 0.6 06 |06 0.6 0.671

/0 |70 |70 |70 |70 |/0 |70 |70 |70

Propranolol 10 pg/ml

3) 0.7 0.7 |0.7 |0.7 |0.7 |0.7 |0.7 |0.7 |0.7 |0.725
25 |24 |23 |25 |25 |25 |25 |25 |24

10 0.7 0.7 10.7 |0.7 |0.7 |0.7 |0.7 |0.7 |0.7 |0.755
55 |55 |55 |55 |54 |55 |55 |55 |95

15 0.7 /0.7 10.7 |0.7 |0.7 |0.7 |0.7 |0.7 |0.7 |0.751
50 |50 |50 |51 |50 |50 |51 |51 |51

20 0.7 0.7 |0.7 |{0.7 |0.7 |0.7 |0.7 |O.7 |0.7 |0.746
47 |47 |47 |45 |46 |46 |46 |46 |46

25 0.7 /0.7 0.7 |{0.7 |0.7 |0.7 |0.7 |0.7 |0.7 |0.742
41 |41 |41 |41 |42 |42 |42 |42 |42

30 0.6 |06 |06 |06 0.6 0.6 0.6 0.6 |0.6 |0.690

98 198 |98 |99 |98 |98 195 190 |90
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Absorbance/ml of surfactant

Surfactant used used
05 |10 |15 |20 |25

Carvedilol 10 ug /ml

SDS (1x103)M 0.68 | 0.68 | 0.68 |0.67 | 0.676
3 7 0 9

CTAB (1x103%) M 0.69 | 0.69 | 0.68 |0.68 | 0.687
0 1 7 5

Triton(X-100) 2% 0.68 | 0.68 | 0.67 |0.67 | 0.673
6 8 5 0

Without Surfactant 0.693

Propranolol 10 pg/mi

SDS (1x103)M 0.75 [0.75 | 0.74 | 0.74 |0.740
0 1 8 7

CTAB (1x103%) M 0.74 [0.73 |0.72 |0.72 | 0.752
0 5 9 6 4

Triton(X-100) 2% 0.75 [0.74 |0.73 |0.73 | 0.725
0 4 5 0

Without Surfactant 0.755
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Order " Absorbance

number Qlielelr @i ceelt el Carvedilol Propranolol
I S+A+0+R 0.693 0.755

] S+0+A+R 0.690 0.751

i R+A+0+S 0.090 0.085

1\ R+S+A+0 0.687 0.748
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(8) dsaadl eduy suagili 507 ase Jsha “a 28 sl Hha dapy (A (g)seall alslae ilie
428y 60 saaly Wiyala Hhagall clall Cansanl) ey 8yt 435S0l daval) (4L

Gl Lwall Aphiad e o)l 56 (8) Jexs

Temp. Absorbance/time after dilution (min)
(C°) Ove
R.T* r
5 110 |15 |20 |30 40 |50 |60 |90 |120 | .-
ht
f):lag‘(’)ed" //0.690.69 | 0.69 |0.69 |0.69 | 0.69 |0.69 | 0.69 | 0.68 | 0.67 | 0.40
m|“933333333181
rorl"pranl% 0.750.75 |0.75 | 0.75 | 0.75 | 0.75 | 0.75 | 0.75 | 0.74 | 0.74 | 0.51
5 (5 (5 |5 |5 |5 |5 |5 |5 |0 |2
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*R.T= Temperature
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Jolsihyg sl 2)ysl<g yma pail _wball Jsidl (6) JS&

st lly Jsha ISl Aadl) clialpally Gyl aiall (9) Jsoa

Parameters ellue D_rug

Carvedilol | Propranolol
Beer's law limits (ug/ml) (0.5-24.5) |(0.5-24.0)
Slop 0.0709 0.07
Intercept 0.0172 0.0776

Coefficient of determination (R?) | 0.9994 0.9995
Molar absorptivity (I.molt.cm™) | 2.882x10* |2.076x10*
Sand ell's sensitivity (pg/cm?) 0.0141104 |0.0142857

3
Average recovery % 99.54 99.42
LOD (ug/ml) 0.0856775 |0.0867791
LOQ (ug/ml) 0.2855916 |0.2892636

duab|gillg 4B
Pa e Ll 800 Janll Ayl 3aadais Jolsilyog plly Jsbnd )\l il 33680 llg A8al) Caue
gl g g la ey Aaasiy il Ladl (RSD% (ol sl CilyadV 1 ol
8 ) adbaall Sl dasall Akl cpass Bl A8y (10) Jsaal) (b Lede Janionall
Ml e Jslsilg lls JobadlSI e K1 il “Lbe ol Sile (1210«

aaadlgllg 480 (10)J s

Amount | Recovery | Averag | Relativ | RSD
of Drug | %* e e error | %*

Drug
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taken Recove | RE%*
pg/ ml ry %
Carvedilo 8 99.03 - 0.968 |0.362
| 10 99.39 99.54 -0.606 |0.279
12 100.22 +0.221 | 0.206
Propranol 8 99.33 - 0.663 |0.206
ol 10 99.46 99.42 -0.532 0.280
12 99.47 -0.523 |0.166

*Average of five determinations.
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ealaal it (11) Jsas

Foreian Recovery%o Recovery %
J 10 ng / ml Carvedilol per pg |10 pug /ml Propranolol per ug
Compou . :
nd Foreign Compound Foreign Compound add
100 250 |500 |1000 100 |250 |500 |1000
Starch 98.12 97.40 | 96.68 | 96.39 | 99.3 |99.0 |98.5 |98.01
3 7 4
Glucose |99.42 98.98 | 97.83 |97.11 | 99.4 |99.6 |101. |102.11
7 0 85
Lactose |102.45 102.8 | 103.3 [104.0 {99.2 (98.9 |98.1 |97.74
8 1 4 0 4 4
Sucrose | 98.84 99.13 | 98.55 | 97.69 | 98.4 |97. |96.6 |96.29
1 35 |6
da yiall ddylall (uks

I3 Gyl < Jedgilig ully Jebad Sl juadl 4s¥arall cilycasieadl e Gadaill 5y
Lk g Lol Tdw a2,k (12¢1068) dabide 3S)s EDE paanty ddbkiadl) ¢ )
JEY) e 5shaall daphall uks s g Allg (12) Jsaall 8 m00 maage salS . Janll
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| B §pem Alsia Al 48y Jslsilyig ully Jobad U il 050l

Pharmaceutical
Preparations

Mg
Tak

en

Mg Recov
Fou |ery
nd |(%)

Relati
Ve
error
*
RE%
* (%)

Relati
ve
Standa
rd
deviati
on
*(%0)

Avera
ge
Recov
ery
(%)




Yo 2 (V) sadl WA ol ALY L a8 slsl as
College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (18), No.(1), (2022)

Carvidol tablet /25 mg 7.88 -
carvedilol 8 1 98.51 1.487 0.388
(pharma international Co. 9.61
Amman - Jorden) 10 5 96.16 |-3.84 |0.226 |99.14
12.3 +
12 38 102.81 5 816 0.177
Carvedilol Hexal 7.86 -
tablet/12.5 mg Carvedilol 8 7 98.33 1.662 0.709
(Salutas Phram GubH- 9.55
Barleben) 10 9 9559 |-4.41 |0.366 |98.71
12.2 +
12 67 102.22 5 995 0.239
Indicardin tablet /40 mg |8 7.84 198.0 2- 0.182
Propranolol 10 9.70 9705 |-295 |0.172
(42l APM -Jorden) 5 99.03
12.2 +
12 48 102.06 5 066 0.169
Propranolol tablet/40 mg 7.96 -
Propranolol 8 2 99.52 0.475 0.352
(Actavis ,Barnstaple) 9.61 -
10 7 96.17 3.828 0.256 ]99.29
12.2 +
12 62 102.18 5183 0.199
* Average of five determinations.
da jidall z\ifﬂ\ PEY:i

sl Jsdsibag sl Jsbasd S il 5ysdaall ddylall aladsiuds daulil) 8Ly Ak cabils
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Al (al Y1 Jeleilg sl daalidl) Al e (8) J<all

Syilan uid) iyl Jslyihyas plly Jsbas IS ool Al 8L (13) on

Pharmaceutical Amount Amount Recovery*
Preparation Present Fount pg/ml | (%)

ug/ml Drug | Drug
Carvedilol Hexal tablet 8 8.002 100.025
/12.5 mg Carvedilol 10 10.055 100.55
(Salutas Phram GubH -
Barleben)
Indicardin tablet /40 mg |8 8.069 100.86
Propranolol 10 10.080 100.8
(42521 APM -Jorden)

* Average of five determination

31 Ak e ik Bdlal Ayl 43lis
Jsbad )<l il davall yuady 530Sy Je iy da jibal) daplal Lblasl) ol paiall 43520 ehyal
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Analytical Present method Literature method
parameters Carvedilol |Propranolo | Carvedilol® | Propranolol®©?
| 1) )

Reagent Methyl Methyl lodine Promethazine

Orang (MO) | Orang (MO) hydrochloride
(PMH)

Type of reaction Indirect Indirect charge - | Indirect
method in | method in | transfer method in
H>,SO,4 H,SO,4 method H,SO,
medium medium using lodine | medium using
using MO  |using MO |in PMH

acetonitrile

Temperature R.T* R.T R.T R.T

Correlation 0.9994 0.9995 0.9989 0.9985

Coefficient(r)

A max (nm) 507 507 363 515

Beer’s law range | 0.5-24.5 0.5-24.0 2-1 0.5-12.5

(ng/ml)

Stability of the dye |60 60 Least (2 hr.) | 30

(min)

Molar  absorptivity | 2.88x10* 2.07x104 24.733 1.36x10%

(I.molt.cm?)

Color of the dye Pink Pink Yellow Red

Slop 0.0709 0.07 0.062 0.0491

Sandell's sensitivity | 0.0141043 | 0.0142857 | 0.0216606

(ng/em2(

Application or the | Tablet Tablet Tablet Tablet

method
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* R.T = Room Temperature
L)

ey 5uSY) Jelis plhaanuly Jslsig lly JsbasblSH il dRdyg dass Lldas diyla ciysha
Gl (e Auguna 83l Aleadin Bgms Jslgilng ully Jsbasd Sl (e JS 8] it cdasall
e Al i oSy« g¥se O 03aS 5 Gl Sl (aela (e idaala hasg (B oL a gyl
(Lgigl as driiall BaueSly sl Jball dria 8Ll oLl agprall ol (e dlelinal)
507 sl Jslall 2ie paliaial 50d el yglal (o2 ddnal daval (gle mils cps<il
e Sl (0.5 -24.0)5 (0.5 - 24.5) L plal Aubadll pamll sgas daplal) aiiiy ¢ jiragils
dalg g A8y g Ao Sl da kel daplall Gly ¢ st e Jslilyg plly Jsladylll
il i) Cahat) dad CuilS Lain 42.99 %399.54 % g lasia) deas Jaeay (i
"o 1Jsa 112,076 X 10%5 2.88 x 10% & ¥sall doaleaia¥) 4o cialiy 0.37 %y
0.2855916)(0.0856775 < i 1 2 a5 i &SI g2 a da g o !
e g ki a3y sl e T e L ales Sis (0.0867791,0.2892636) 5
A lal) A asbion) Aliasionall il gy Jolsilyg ylly Jobiad KU AaVarcall il canioaall
o ailial) dalite d8gal) Dl painiadl Jual) (Sginall 2a 30 5)5emn 428 5iag
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