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A simple and sensitive indirect spectrophotometric method was
developed for the determination of atenolol, isoniazid and pyridoxine
hydrochloride in pharmaceutical preparations, the method depending
on the oxidation of the studied drugs with an excess of N-
bromosuccinimide in hydrochloric acid medium and the remaining
instead left amount of oxidizing agent reacted with fixed amount of
neutral red and bleaching its color of the dye neutral red which absorbs
at 530 nm. Calibration graphs were linear over 0.3-13, 0.2-10, and 0.3-
17.5 pg/ml, with a molar of absorptivity 1.98x10* , 1.88x10% and
1.62x10* L.molt.cm™ for each of Atenolol, isoniazid, and pyridoxine
hydrochloride, respectively. The average recovery was ranged between
99.89 and 100.45%, and RSD is less than 1.3%. The method was
successfully applied for the determination of studied drugs in
pharmaceutical preparations. The results were in a good agreement
with the certified values, standard addition procedure and official of
British Pharmacopoeia. It was found that the experimental values of t
and F-test less than the tabulated values at 95% confidence level,
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Molar mass=266.3gm/mole
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Isoniazid ajulig Y
4lly (tuberculosis) Jull (aj zole (& aadiul (55 (ss lae Jo) AlRlg ) aay
X s @lisKa aal 2l ey (Sl Mycolic acid el Sl (paala (galas it e atiad alee
ald ) 13a J5lo e (Vilcheze and Jacobs, 2019) Wses Jauis ) 635 Lee Judl dagina
dpalal) sdg) oy ¢ (Sdll Bl lgiada e L) Blsedl mueny pund) cline) paen () ey
iy .(Pazderniket al., 2003) Jull oy oo U Lad Glal e & Lol

: (British pharmacpoeia, 2013) Jall Sl oS Al ailulig 1Y)

Isoniazid (C¢H;N30O) Pyridine-4-carbohydrazide
Molar mass=137.1gm/mole

Pyridoxine HCI a,51<g, 08 (s s )
LgangarsSll Chluall (e 2320l & (g)90a 529 Bg (melids )51 08 (Sl ey
Ueland,et ) (gl cliuly clidl Sleally ehaall aall WAy anll Sleall Joda Allg
de ¢ ypall OVl ang (Camaschella,2008) »al g ~Ole (& Jeaion <IN ¢ (al.,2015
Huet ) Jalsall clall (gal ¢ 8l Glad A Jasivw WS (Karnebeek,et al.,2012) JlakY)
(British Sl Akl SRl el e aaSenplll el o(all,2022

-

: pharmacpoeia,2013)

H,C
HCI
OH

N
~N
HO =

HO
Pyridoxine hydrochloride (CgH;;NO3 HCI)
(5—-Hydroxy—6-methylpyridine-3,4-diyl)dimethanol hydrochloride

Molar mass=205.6 gm/mole
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(2021
N\ CH,4
HCI
H3C P
\I?I N NH,
CH,
Neutral Red

Y¥—Amino-7-dimethylamino-2-methylphenazine hydrochloride

Molar mass=288.78 gm/mole
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g el Aailpal) SLSial ok b M1 ey glSg ngl (aala paa il (2) Jaad

Absorbance/Volume of Hydrochloric acid(ml)
orus 0.5 1 1.5 2 2.5
Atenolol 0.602 0.683 0.588 0.543 0.519
Isoniazid 0.677 0.753 0.672 0.654 0.641
Pyridoxine.HCI 0.557 0.591 0.583 0.491 0.479

Uslaiall ehan) diag Ludlgal) Clipal) Baus) & Gajll s

Uelie ot cdamally dusg el Lileall LSyl 520SY LoD Al 580 waas JaY
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Lapall 320S) (o) A &3 Adladl aa ) ki) elalls Canianlly (ke ales il 25) dlalendll
bl Cuyedal a8y (20 2425) Al Hha dayy vie LguhEialy wSiall delall (e ddiall 2SIl
Ale Yy Jslent¥) (e IS 5208 A4S Lia) B3a @B 10 of (7) J<ally (3) Jsaad)
Aial) 530Sy 3l 0 5 Al ohpeal) disall dilia) JE 255 paa Sl

Alalaiall slpend) drsally d9l<e 0 S sl lll Banst & Gl 8l (3) Jgaad

Standing
time before Absorbance/standing time after adding Neutral Red & dilution(min)
adding
Neutral Red Over
& 5 10 15 20 25 30 40 50 60 120 )
Night
dilution(min)
After
0.11210.119(0.12010.123 | 0.125]10.130]0.132 1 0.133 | 0.128 | 0.124 | 0.120
addition
5 min 0.57210.570 | 0.569 1 0.569 | 0.570 1 0.567 | 0.564 | 0.561 | 0.560 | 0.559 ] 0.550
10 min 0.58310.584|0.585]10.584|0.58410.583|0.58310.581]0.581]0.578]0.573
15 min 0.57010.574 1 0.571 1 0.569 | 0.564 | 0.563 | 0.561 | 0.560 | 0.558 | 0.556 | 0.551
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8) wslSotd CpaSsipll) ol ve Aalaial) shasl) disall dyhEial b Bhall days il (4) Jsaad
(Alkefale g Sila
Temp. Absorbance [ min standing time
(C°) 5 10 15 20 25 30 40 50 60 90 120
RT | 0.583 | 0.584 | 0.585 | 0.584 | 0.584 | 0.583 | 0.583 | 0.581 | 0.581 | 0.580 | 0.578
40 0.580 | 0.581 | 0.582 | 0.581 | 0.579 | 0.576 | 0.574 | 0.573 | 0.57 | 0.57 | 0.552
50 0.582 | 0.58 | 0.576 | 0.573 | 0.569 | 0.565 | 0.56 | 0.558 | 0.55 | 0.548 | 0.54
0.0 |0.578 | 0.575 | 0.571 | 0.568 | 0.565 | 0.563 | 0.563 | 0.561 | 0.556 | 0.547 | 0.546
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(NR)ahsleiall ¢lyenll ZaaaltH(NBS) 2uSsall Jalall

- Lsal) dbag 10008 CaaSotinld) sl e ABLAY) Juds il (5) Jgaad

Reaction
Order number Absorbance Absorbance blank
components
| S+A+NBS+NR 0.598 0.063
|| A+NBS+S+NR 0.487 0.098
i NBS+A+S+NR 0.574 0.187
VI NBS+NR+S+A 0.523 0.099

Al palaiay) cibidl
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ai b ( Valcarcel, 2000) (LOQ) oSl il aag (LOD) CadSll as ol Cuoial

LoQ-222 5 Lop=2%%
S S

ool cinill JuarS L (ggeall Jolaall alosiaY il usldl) CilaiY1:oB

3p3n Jaile AN2 5 dnVsall draliaia¥) 5 Atlaa¥ly LIt adl (6) Jsaad) s
Gaphll o Jsaadl b Lisally Aleasioadl) il Coy 8y Adlsall CLSall WK i)y s
Al 28 Al SLSyal) s 8 Alle Luln il da jiaall
CLSyall i b all iy RESH (539 Lpusbidl) cibiiaiall Agilasy) ulalla.dl Alatl) aidl) (6) Jgaad)

yal) a8 gl

Parameter Atenolol Isoniazid Pyridoxine.HCL
Linearity range
0.3-13 0.2-10 0.3-17.5
(Mg/ml)
Intercept 0.0855 0.0383 -0.0193
Slope 0.0745 0.1374 0.0787
Determination
0.998 0.9981 0.9978
Coefficient (R?)
Standard deviation of
. 0.007164 0.011036 0.010666
intercept
Standard deviation of slope 0.001014 0.001996 0.001176
Molar absorptivity
1.98x10* 1.88x104 1.62x104
(I.moll.cm™)
Sandell’ s Sensitivity
5 13.45 7.29 12.69
(Hg/cm?)
LOD (ug/ml) 0.089 0.048 0.084
LOQ (ug/ml) 0.296 0.160 0.280
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Z\i:uhl\ 438419 482
(7) Jsaall 3 dxiagall il judige Slgd Sye JSI Aalida 35 EDEL ) K (aed Jlanialy

i Gilgig A8y il dayylall
Al a8 Llgal) cilaSyall sl Adplal) 3hlgig 481 (7) Jgaal

Average
Drug Conc. of drug Recovery* eeEy () RSD*
(Hg/ml) (%) (%)
5 101.50 0.948
Atenolol 8 100.24 100.45 0.343
10 99.60 0.572
2 99.47 1.262
Isoniazid 5 100.07 99.89 0.471
8 100.12 0.179
5 99.57 0.735
Pyridoxine.HCL 8 100.77 99.98 0.755
10 99.62 0.533

* Average of five determinations
TRk Alassl) Jolinl)
Sale yiiny aein€ugagy ~N ol Bsaidl Gl 8 cdlelall 180w e Talac)
(Inam-ul-Haque,et al.,2007) Lganll CASyall oimalad) dacisll (5 dagy C2ilS, 1auS3e
oSl Gigas mgdl 1A (Altaee and - Al-Hammoodi,2023) s(Zakaria,et al.,2021)
SaiSuses N (o (il dpasll dalsy 25185 08 GauaSoanlall 5 2lilis 5O dag ys Jslsaadl
g iy Aolial) olpenll drsall (ha daglaall GaaSl d8Lial 2 Ladasg @lslSo yagll iasla Jag b
die Aapall e el Gl g gl el M Tage auSall dalall (e e ddandsy LganS)
(1 Jabie) Aabyal) 48 A8l LSyl 55 pa iy (535 firasili 530 asal) Jsbal
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Nghdliag AV aal)l Cfpaaiuall (8) Jgaal)

Pharmaceutical

Preparation

Declared composition

Company

Atenolol

NOVATEN-100

Per tablet:
100mg Atenolol

Ajanta- India

Per tablet:

TENORMIN AstraZeneca UK Limited
50mg Atenolol
Isoniazid
Isoniazid Tablets IP Per tablet:

Macleods—India

Solonex 300mg Isoniazid
Pyridoxine.HCL
VITA-6 Per ampoule:

Pyridoxine.HCI ampoules

100mg/2ml Pyridoxine.HCI

Pioneer-Co. Iraq

Vitasaf B¢—-50

Per tablet:
50mg Pyridoxine.HCL

SAFA-Co.Diala-lIraq
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A al) Al A asall (ginions b duug paall Adlsal) LSall 5paf (9) g

Amount Drug Average
Pharmaceutical Certified content Recovery
Drug . Present recovery
Preparation value (ug/mi) found (%) (%)
(mg)
1 51.18 102.36
TENORMIN 2 51.72 103.44
Atenolol tablets 50 5 50.52 101.04 101.60
B.P 50mg 8 49.70 99.41
Atenolol 12 50.89 101.78
1 96.44 96.44
NOVATEN-100 2 102.15 102.15
Atenolol 100 5 99.58 99.58 99.67
8 99.70 99.70
10 100.52 100.52
1 307.5 102.5
2 294.89 98.29
Isoniazid Solonex 300 5 298.41 99.47 100.09
8 302.43 100.81
10 298.27 99.42
1 51.29 102.59
Vitasaf 2 51.85 103.70
50 5 50.27 100.55 100.86
Bs—50 mg
8 48.38 96.76
Pyridoxine. 12 50.36 100.72
HCI 1 103.89 103.89
VITA-6 2 96.29 96.29
Pyridoxine.HCL 100 5 96.92 96.92 99.71
Ampoules 8 101.70 101.70
12 99.79 99.79

Aol LSl a8 Addaall ddshal) of e (9) dsaad) 8 dasaall bl e

Jeaa¥) (ginall po an IS A by 4800 Agdle CaslS AV araall gt anicn 6 g paall
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4 fiflal) ddiyphal) il and

Ciipla 38 dasg paal) Agloall CUSHall s 8 LDy 8yshaall Lgal) dayall 5eliS sy
sy LSl 3gl A¥avall Cpmaioadl o lanydl LigsY) sied 8 saciaall Al dasyLal
2)slS5 58 aSsunllly Jeleii¥) Clasion o dudldll galgaadl maadll ddk (aual
s ddyaly . (British pharmacopoeia,2013) wlnulioi¥l jasiue Je daoadll daphll
Jaxiaals cyiaplall G Slan) iy 4jlhe Caya) da i) daylall sl Gl 2S48
(10) Jsaall 8 lgle Juaniinnal) milisll cua palg (Ravisankar,et al.2015) F 5t (s)laal

Ay hal) aa A aual) Afjpantion & dag jaal) duilgall ClSpall uaEal da iaal) A k) 48s 45j\ia (10) Jgaad)

-Asladl)
Recovery (%)
Pharmaceutical
_ Present Standard Texp Frest
Preparation
method* method* *
TENORMIN
S 101.60 99.77 1.76 1.15
S Atenolol tablets
c
2 NOVATEN-100
< 99.67 98.57 0.87 2.10
Atenolol
o
3
- 100.09 98.00 2.04 1.43
o Solonex
0
© Vitasaf
= 100.86 99.98 0.48 1.15
= g Bs—50 mg
2 = VITA-6
n>.' 99.71 99.36 0.16 1.03
Ampoules

*Average of five determinations.

** Average of three determinations.

%95 i (siuse vie 2.44 Gl Ldgaall t Aad e 8 Lunyaill t Aed of AasDle (Sang

o Bus Buls Ladla @iy Lo Gsige dagiall diphall of ) ads s s Slagy cuds
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S04 304
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0 0
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Conc.(ng/ml) Conc.(ng/ml)
Aai¥asal) dijpaaiee (B 25800 GauSotpnllY bl AdlaY) clisia
Vitasaf B¢—50mg:B PIONEER ampoules:A
LVl lgidanian (& dugall duilgal) cilssall dpbidl) d3Lay) cliaia (11) Jsil
- g ptal) dadlgal) CLSpal) ol G Al AdLY) Ak (11) Jgaad
Drug content fount Recovery
Amount (mg) (%) of
Pharmaceutical Certified
Present Standard | Standard
Preparation Value Present .
(mg/ml) Addition | Addition
Method*
Method Procedure
TENORMIN 1 51.18 51.72 103.44
S Atenolol tablets 50
% B.P 50mg 2 51.72 51.06 102.12
< | NOVATEN-100 100 1 96.44 104.1 104.1
Atenolol 2 102.15 101.47 101.47
2 1 307.5 298.81 99.60
= Solonex 300
b3 2 294.89 | 299.70 99.9
Vitasaf 50 1 51.29 51.27 102.54
g Bg-50 mg 2 51.85 | 49.61 99.22
x —
) % VITA-6 1 103.89 101.6 101.6
2 Pyridoxine.HCL | 100
2 96.29 99.51 99.51
Ampoules
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