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Abstract:
A sensitive spectrophotometric method has been developed for the determination of thiamine
hydrochloride by oxidative coupling reaction of thiamine with the reagent 4-aminoantipyrine (4-

AAP) in the presence of copper sulphate as oxidizing agent in alkaine medium forming a reddish brown
colour. The product show maximum absorption at 335 nm. The molar absorptivitiy is 26410.59 I/mol.cm
for concentrations obeyed Beer’s law in the range 0.2-18 pg.ml™. The recovery was 100.93 % with
relative standard deviation < 2.0 % for thiamine hydrochloride.Thiamine and reagent 4-AAP product was
formed in the ratio of 1:1. The stability constant of the product was 3.39x10° l.mol* for thiamine
hydrochloride indicating the good stability of this product. The optimum conditions for full colour
development are described and the proposed method was applied successfully for determination of
thiamine in the pharmaceutical preparation (Neurorubine). The common excipients used as additives in
pharmaceutical do not interfere in the proposed method.
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3- [(4- amino-2 - methyl-5 - pyrimidinyl)methyl]- 5-(2-hydroxyethyl)- 4- methylthiazolium [1], hydrochloride
M.wt = 337.3 gm .mol?
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Oxidizing agent 0.1% Absorbance
Copper Sulphate.5H20 0.316
N- Bromosuccinimide 0.005
Potassium Dichromate 0.118
Potassium lodate 0.108
Sodium nitroprusside 0.121
Potassium Periodate 0.095
Potassium hexacyano ferrate(l11) 0.125
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M1 of 0.1% .
CuSOs5H,0 | Without | 0.5 1.0 15 2.0 25 3.0
Absorbance | 0.044 | 0259 | 0316 | 0329 | 0343 | 0300 | 0291
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Base (5%x10° M) NaOH KOH NH4OH Na2COs3
Absorbance 0.343 0.272 0.110 0.115
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ng{gi?\;'?gg'* Without | 05 | 075 | 1.0 | 15 | 20
Absorbance 0.012 0.122 | 0.234 | 0.343 | 0.243 | 0.217
Final pH 6.4 9.6 | 104 | 10.7 | 1010 | 11.3
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Buffer solution pH 10.7 Absorbance
Without buffer (in presence of Na.OH) 0.343
Na.B407.10H,0 + NaOH 0.253
Na,COs3 + NaHCO3 0.262
NaHCO3z + NaOH 0.287
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Order Number Reaction component Absorbance
I S+R+0 +B 0.364
1 S+0+B+R 0.330
11 S+B+R+0 0.361
v S+O+R+B 0.290
\ R+O+B+S 0.297
VI R+B+0+S 0.211
Wil R+O+S+B 0.332
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Ol
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Compound range Absorptivity ( Lorgl_l) ( Lor%_l) Slope | Intercept | coefficient
(ug. miY) | (1. molt.em?) | (M9 Hg. (R?)
hygr(')im'o”r‘f go| 02-18 | 2641059 0.229 0.766 | 0.0783 | 0.0358 | 0.9951
*Average of ten determinations
[PY-EI PR aiy.h_“ PEY)

il cdabiae 3805 ADAD clel Gead alaaiul; RSD 5 Recovery cilaa) (Pha oo dggilsally 480 (lus
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lglgtg dyydal) 483 (9) Jgaal)

Compound Amount added Recovery* 'é\ég(/aegi RSD*
(ng. mI?) (%) (%) (%)
Thiamine 1 102.00 1.91
. 4 99.60 100.93 0.98
hydrochloride 2 101.20 193

*Average of Five Determinations.
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Ol lpial—4 AU pa i) i) cull (10) Jasd

Compound conc. Absorbance . Average Kst
P (mol. 1) As Am (I. mol)
Thiamine 2x10° 0.053 | 0.086 0.384
hvdrochloride 4x10° 0.160 | 0.198 0.192 3.39x10°
y 6x10° 0.192 | 0.247 0.223
A aTad) Ay
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Recovery (%) of 4 ng/ ml of Thiamine . HCI per
Foreign compound pg/ ml Foreign added

100 500 750 1000
Glucose 101.9 99.0 101.0 98.6
Lactose 96.0 96.9 101.4 101.5
Sucrose 101.0 102.0 104.1 101.2
Starch 95.6 97.8 101.3 103.0
Talc 96.5 102.2 104.0 99.9
Mg-stearate 99.4 103.1 98.7 102.0
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Pharmaceutical | Certified S meIL! Drug Recovery* Average
reparation value FiEE ColE (%) recovery
P (ppm) found* (%)
1 199.02 99.51
Neurorubine
Tablets 200 mg 4 203.28 101.64 100.56
Switzerland
8 201.08 100.54

*Average of five determinations
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Absorbance
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Amount Drug content found (mg) Recovery (%) of
Pharmaceutical Certified resent Standard standard
preparation value (mg) p( m) Present SS t_ar addition
PP method* addition procedure
procedure
Neurorubine 1 199.02 199.79 100.38
Tablets
Switzerland — 200
Acino Pharma 4 203.28 202.50 99.61
*Average of five determinations
Ly
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daaall () dbaall Al dulyy P (e 235 WS (Neurorubine) Navall jeasivad) e #las day bl gods (Sl A
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