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Abstract

A rapid, easy and sensitive spectrophotometric method for the determination of
trace amounts of promethazine hydrochloride (PMZH) in aqueous solution is
described. The method depends on oxidative coupling reactions of promethazine
hydrochloride with p-aminobenzoic acid in the presence of sodium periodate in
acidic medium to produce a bluish-green product ,water - soluble and stable which
exhibits highest absorption at 601 nm , and follows Beer's law in concentrations
extent of 0.5-30 pg/mL , with a determination coefficient value of 0.9936 and
molar absorptivity of 1.2x10* L.mol™.cm™ , Sandell's index of 0.02666 pg.cm™
.The suggested method has been applied successfully to the assay of PMZH in its
pharmaceutical preparations as tablets & injections.
Keywords: Promethazine hydrochloride, oxidative coupling reactions, p-
aminobenzoic acid , spectrophotometric assay.
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(1M) e
HCI 0.4144
H,SO, 0.3144
CH3;COOH 0.0102
HsPO, 0.1445
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ml of HCI (1M) Absorbance
0.5 0.3544
1.0 0.4103
2.0 0.3678
2.5 0.3467
3.0 0.3233
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pabaiayl o auSall Jalad) das Ll (3) Jgia

NalO, Absorbance / pg of PMZH ,
0
(Or.;I.L/o ) 100 200 300 400 500 600 R
0.25 |0.1969 | 0.3544 | 0.4027 | 0.4815 | 0.5535 | 0.5847 | 0.9520
0.5 |0.1788 | 0.3836 | 0.5356 | 0.6401 | 0.7377 | 0.8422 | 0.9757
1 0.1872 | 0.3746 | 0.5680 | 0.7573 | 0.8994 | 1.0161 | 0.9916
1.5 |0.1881|0.3647 | 0.5189 | 0.6254 | 0.7202 | 0.7796 | 0.9677
2 0.2016 | 0.4070 | 0.5871 | 0.7645 | 0.9048 | 1.023 | 0.9911
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p-ABA Absorbance/ug of PMZH ,
0

(0.1rr/]olz 100 200 300 400 500 600 R
0.25 0.1379 | 0.3104 | 0.4594 | 0.6052 | 0.8037 | 0.8654 | 0.9893
0.5 0.1552 | 0.3468 | 0.5381 | 0.7263 | 0.8602 | 1.0017 | 0.9940
1.0 0.1714 | 0.3995 | 0.5521 | 0.7451 | 0.9167 | 1.0695 | 0.9967
1.5 0.1825 | 0.4297 | 0.5834 | 0.7377 | 0.8197 | 0.9242 | 0.9651
2.0 0.2038 | 0.3972 | 0.5197 | 0.5980 | 0.6676 | 0.7351 | 0.9494
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Time/min S 10 15 20 25 30

Absorbance | 0.3565 0.3806 0.3857 0.3987 0.4043 0.4066
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Temperature R.T 0.0 40

°C

Absorbance 0.423 0.355
0.403
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Serial. Addition sequenc Absorbance
I S+R+OX+H 0.4085

Il S+OX+R+H 0.3030

11 S+H+R+0OX 0.3573

1\Y S+H+OX+R 0.3902
\Y S+R+H+0OX 0.3509

VI S+OX+H+R 0.3649
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S=sample , R=reagent , OX=oxidant , H=acid
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Standing time (min.) Absorbance

5 0.3923
10 0.3985
15 0.4007
20 0.4061
25 0.4061
30 0.4070
35 0.4081
40 0.4079
45 0.4089
50 0.4090
55 0.4090
60 0.4090
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CTAP (1x10 SDS( Triton X-100 (
3

Surfactant used |, . thout ) 1x10%) 1%)

Absorbance 0.4027 0.3883 0.3387 0.3868
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H3C\N/CH3 ch\N/CHp,
| |
H,C CH\CH3 H2<:/CH\(:H3
ol !
909 (2
S N \N _— S /\NH
/A| /A|
AN AN
O/\OH O/\OH
; Sl

AV anall G juaatuall 80515 5 (Yl gyl il LBalat A0lSa) 5 45, Hlall 485 (500 Gl
il 5 pail) @l GolyaiV el Tl g pla i) o Ol s uiline (o 3 53 380 25 i
C Ofia G5 480 b Ayl 48y ylal) o)) K55 (10) Jsandl 4 saal)

@ PMZH il 4,88 gal) g 481 £l fiadld 4 giall dpaadl) dla) il 110 g

Ciall g Al gall Lal 83
Pharmacel_JtlcaI Amount Recovery% | R.E% | R.S.D%
preparation taken pg/mL
Histazin-Tablets 100 ppm 99.90 -0.10 | 0.38
(25mg/tablet) The united | 200ppm 99.94 -0.06 0.54
pharmaceutical Mfg-
Co.Ltd., Amman_Jordan
Promethazine 50
50 mg/2ml
Caspian Tamin | 100 ppm 99.96 -0.035
Pharmaceutical Co., Iran
200 ppm 99.8 -
0.1703
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Pharmaceutical Recovery,% texp
preperation Present method | Standard method '
Histazine 25 mg/
tablet The United
Pharmaceutical 99.94 101.00 0.55

Mfg.Co.Ltd.,
Amman-Jourdan
Promethazine 50

50 mg/2ml
Caspian Tamin 99.80
Pharmaceutical Co.,
Iran
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0.7

0.6

0.5

Absorbance

[e»]

y =0.002x + 0.3938
R?=0.9984

y = 0.002x + 0.1993
R?=0.998

-250

-200 -150 -100 -50

pg of PMZH/20 ml

0

50 100 150

Absorbance

0.7 -y =0.002x + 0.3994

O
A\

R*=0.9976

y = 0.002x + 0.2015
R? = 0.9895

-250

-200

-150 -100 -50

pg of PMZH/20 ml

0 50 100 150

0@l Bl A) gl paaiuall A PMZH il Apulidl) A8LaY) bada : 5 JSid)

cAali(B)y
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dodl) d3LaY g

Pharmaceutical

Recovery,%

prepration Amount taken, g Present method Standard
addition method
Histazine 25 mg/ tablet 99.9 99.65
The United 100
Pharmaceutical
Mfg.Co.Ltd.,

Amman-Jourdan
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200 99.94 98.45
Promethazine 50 100
50 mg/2ml 99.96 100.75
Caspian Tamin
pharmaceutical Co., 200 99.82 99.85
Iran

S AY Gkl ae da jiial) 45y ) 4 i
¢ O sita (e (i sl e g lie et 288 Adlal) 48 plall Al (ailaddl Gliul (i jal

J2 Jsaall (e 58 WS

5 sdida (331 h ae Adlad) 48, jdall L ddatl) & pdial) Glany 4 84 3(12) Jgaad)

Analvtical parameter Present Puplished Puplished
y P method method** method®
Reaction type OX|da'F|ve Oxidative coupling OX|da’_uve
coupling coupling
P-amino m-amino benzoic -
Reagent benzoic acid acid p-chloro aniline
Oxidant agent NalO, b N- Ce*
romosuccinamide
Medium acidic acidic neutral
Reaction time (min) 20 5 20
Amax(nm) 601 592 603
Beer's law range (ug/ml) 0.5-30.0 2.0-26.0 7- 40
Molar absorptivity(L 1.2x10°* 9.7x10° 1.8x10°
.mol-".cm™)
Stability time(min) at lest 60 at lest 60 60
Color of the dye bluish-green green bluish-green
Method application Largséii‘ Ampoule Tablets

L LS5 panall 3Rl (pe et Ao <l Allall 350 o) (i 12 Jsaall 3 addiall )
e oaY st il 5 45 sSall drsall dlle 4 il <l g 3 gall S pall i) 8 sl 5 (g2 il
Gl paniinall (e e 53 (Ao Lendat 25 3a jidal) 48y plall o) I &ALl ¢ Baae dpdida LS
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