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ABSTRACT
This paper describes the development of a spectrophotometric method for the
determination of microgram amounts of nitrazepam after diazotization of it’s reduced
product and coupling with m-aminophenol in basic medium, to form an intense orange -
coloured, water — soluble and stable azo-dye which shows a maximum absorption at 478
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nm. Beer’s law is obeyed over the concentration range of 5 to 200ug/25ml with a molar
absorptivity 17581.25 I. mol™cm™ and Sandell’s sensitivity of 0.016 pg.cm™. The relative
error is ranged from -2.11 to +1.4 % and relative standard deviation from £0.55 to £2.10 %,
depending on the concentration level.

The method has been applied successfully to the determination of nitrazepam in
pharmaceutical preparation (tablet).

Keywords : Nitrazepam,; reduction; diazotisation; m- aminophenol, spectrophotometry .
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25 100
(1)
01
Acid solution Absorbance / ml of acid used for diazotization

used (IN) 0.25 0.5 1.0 1.5 2.0 3.0
HCI 0.078 0.122 0.151 0.105 0.070 0.083
HNO; 0.128 0.126 0.128 0.0123 0.089 0.075
H,SO, 0.112 0.118 0.120 0.120 0.115 0.115
H3PO, 0.110 0.125 0.103 0.101 0.105 0.106
CH5;COOH 0.104 0.114 0.107 0.106 0.090 0.092
HCOOH 0.106 0.108 0.097 0.088 0.046 0.048

1) 1

478
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(2)

(S.A)

%1
478
5
22
ml of NaNQO, Abs./min. standing time
solution (1%) 0 2 3 5 7 10
0.25 0.126 | 0.129 | 0.130 0.130 0.126 0.125
0.5 0.127 | 0.130 | 0.137 0.138 0.131 0.132
1.0 0.138 | 0.142 | 0.148 0.174 0.176 0.142
1.5 0.132 | 0.147 | 0.142 0.143 0.147 0.140
2.0 0.131 | 0.133 | 0.135 0.142 0.138 0.138
(3) (Bladyga and Bourne, 1999)
.3
ml of S.A. Abs./min. standing time
B%) 0 2 3 5 7 10
0.5 0.411 0.140 0.132 0.121 0.119 0.088
0.7 0.241 0.188 0.146 0.145 0.244 0.154
1.0 0.195 0.156 0.140 0.132 0.146 0.116
1.5 0.192 0.133 0.121 0.126 0.143 0.125
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0.7 3)
(4) (  3.0-05) -
- 4
ml of 0.5% m-Aminophenol Abs.
0.5 0.222
1 0.235
1.5 0.235
2 0.242
2.5 0.241
3.0 0.240
2 (4)
(5)
5
Absorbance/ ml of surfactant
Surfactant solution 0 1 3 5
CTAB’™ (1x10° M) 0.242 0.182 | 0.166 | 0.150
Tritronx-100"" (1%) 0.242 0.206 | 0.215 | 0.187
SDS™ (1x10° M) 0.242 0.176 | 0.185 | 0.161

*CTAB : Cetyl trimethyl ammonium bromide .

**Tritronx-100: iso-ostyl phenoxy polyethoxy ethanol, containingapproximate 10
mole of ethylene oxide .
*** SDS : Sodium dodecy! sulphate .
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( )
. (6)
6
Base solution ml of Base used

used (1IN) | Variable 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

NaOH A 0.198 | 0.241 | 0.246 | 0.236 | 0.230 | 0.225 | 0.214 | 0.202

pH 2.05 | 865 | 1196 |12.27 | 12.41 | 12.47 | 12.60 | 12.67

KOH A 0.196 | 0.201 | 0.236 | 0.235 | 0.233 | 0.231 | 0.226 | 0.222

pH 218 | 7.83 | 11.11 | 12.02 | 12.33 | 12.45 | 12.58 | 12.66

Na,CO; A 0.196 | 0.214 | 0.260 | 0.262 | 0.268 | 0.251 | 0.249 | 0.245

pH 202 | 653 | 953 | 9.89 | 10.07 | 10.16 | 10.25 | 10.27

NaHCO; A 0.194 | 0.208 | 0.201 | 0.201 | 0.214 | 0.213 | 0.212 | 0.212

pH 205 | 565 | 6.39 | 6.73 | 6.98 | 7.09 | 7.24 1.24

NH,OH A 0.185 | 0.201 | 0.211 | 0.212 | 0.212 | 0.213 | 0.20 | 0.198

pH 1.84 | 191 | 204 | 226 | 287 | 516 | 8.61 8.74

CH;COONa A 0.190 | 0.237 | 0.234 | 0.234 | 0.232 | 0.232 | 0.233 | 0.217

pH 205 | 364 | 471 | 441 | 490 | 5.04 | 5.12 5.21

* A: Absorbance .

1 2.5 (6)

(7)




(2

Time (min.) Abs.
5 0.267
10 0.268
15 0.268
20 0.268
25 0.268
30 0.268
35 0.268
40 0.268
45 0.268
50 0.268
55 0.268
60 0.268
65 0.268
70 0.268
75 0.268
80 0.268
85 0.270
90 0.270
120 0.274
180 0.263

478
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Amount of Amount of Relative standard
nitrazepam taken nitrazepam found Relative error %* deviation Y*
pg/25 ml pg/25ml ’
20 20.2 +1.0 +2.10
100 101.4 +1.4 +0.55
180 176.2 -2.11 +0.78




(8)
(Hargis, 1988 )
(A) 5 0 25
1x10™ (B) -
.(3 ) 478
0.25 7
0-5 ml 1x10™*M [A]
0 -0 ml 1x10™M [B]
3
§0.15
o
2 0.1
<
0.05 1
) 4
0 T T T T
0 0.2 0.4 0.6 0.8 1
[Al/[A]+[B]
03
1:1 ; (3)

NH,

Orange azo dye

136



137

( )
(9)
9
Pharmaceutical Cel;tliﬁ:d pg Nitrazepam | pg Nitrazepam Recovery*(%)
preparation (m;‘g]) /tl:lblet present /25 ml found/25 ml very={ze
20 20.6 103.0
Mogam
) 5 100 99.0 99.0
( -
180 182.6 101.44
3)
. % 101.14
(British Pharmacopia, 1998)
texp- -%98-344
%95 t 2.191
F 0.046 F
%95

. (Al-Ghabasha et al., 2008)
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Analytical parameters

Present method

Resorcinol

pH Basic medium Basic medium
Temperature R.T R.T
Medium of reaction Agueous Aqueous
Reagent m-Aminophenol Resorcinol
Beer's law range(ppm) 0.2 -8.0 04-80
Molar absorptivity 17581 14900

(l.mol'l.cm'l)

RSD(%) +0.55 to +2.10 +1.075 to +3.47
Relative error(%) -211to +1.4 +1.37 to +1.65
Sandll's sen_szitivity 0016 0018
(pg.cm™)
Colour of the product Orange Orange
A max (nm) 478 485
*Al-Ghabasha et al., 2008
(10)
478
25/ 200 5
%+1.4 -211
17581.25 . %12.10

2= 0.016 -
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