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Fig. 1 Absorption spectra of Qn.Ph.-U(VI) and

Qn. Ph.-U(VI)-thiamine solution at pH
5.4.

Thiamine : 1.0x10-4 M;
U(VI) : 5.0x10-5 M;
solution;

Qn. Ph. : 5.0x10-5 M;
MC:1.0ml of 0.5% MC
Reference : Water; — - — Qn. Ph.-U(VI)

solution; —X— Qn. Ph.-U(VI)-thiamine solution
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Effect of pH on absorbance of Qn.Ph.-
U (VI)-thiamine solution

Thiamine : 1.0x10-5M; U(VI) :7.5x10-*M; Qn.
Ph.: 1.5%x10-4 M; MC : 1.0 ml! of 0.5% MC
solution; Reference : Water
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Effect of concentration of surfactants
solution on absorbance of Qn. Ph. -U
(V1) -thiamine solution

Fig. 3

Thiamine : 1.0x10-5M; U(VI) :7.5x10-5M; Qn.
Ph. : 1.5x10-¢M; —x— MCG;
—@— ABS; Reference : Water

—QO— Acacia;
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Table 1 Effect of surface active agents

Difference of absorbance

Surfactants at 550 nm
Methylcellulose (MC) 0.490
Carboxymethylcellulose (CMC) 0.423
Polyvinylpyrrolidone (PVP) 0.027
Polyvinylalcohol (PVA) 0.020
Gelatin 0.010
Tolagant 0.437
Acacia 0.442
Tween 20 0.035
Sodium laurylsulfonate (SLS) 0.412
Sodium alkylbenzenesulfonate (ABS) 0.453

Thiamine-HCI : 33.7 pg/10ml; U(VI) : 7.5x10-5 M; Qn. Ph. :
1.5X10-*M; Surfactants : 1.0ml of 0.5 9% surfactants solution;
pH:5.4; Reference : Water; Difference of absorbance : A
solution-B solution
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Fig. 4 Effect of concentration of Qn. Ph. solution
on absorbance of Qn.Ph.-U(VI)-thiamine
solution

Thiamine : 1.0x10-5M; U(VI) : 7.5x10-5 M; MC:
1.0ml of 0.5% MC solution; pH : 5.4; Reference :
Water
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Table 2 Effect of foreign substances

Difference of

Forei absorbance
sul:)s;?gé]es Added as - (pgjdl((i)c;i-ll) /-jt_si?_ni-\
Method Method
A B

— — — 0.490 0.326

Fe(I1I) sulfate 1.4 0.543 0.330

Cu(II) nitrate 6.4 0.580 0.326

Pb(II) chloride 10.6 0.571 0.326

AI(IIT) chloride 1.4 0.623 0.326
C;0,2- acid 9.0 0.533
C3H,(OH)(COO-); acid 19.2 0.401
F- sodium salt 19.0 0.401
Pyridoxine hydrochloride 82.2 0.560
Riboflavin — 376.4 0.498
Folic acid — 441 .4 0.485
Biotin — 244 .3 0.490
Nicotinamide — 122.1 0.483
Ascorbic acid — 176.1 0.490
Cyanocobalamin — 135.5 0.575
Pantotenate calcium salt  190.6 0.533

Thiamine - HCl taken : 33.7pg/l0ml; U(VI) : 7.5X10-5 M;
Qn. Ph. : 1.5%10-4M; MC :1.0ml of 0.5 % MC solution; pH :
5.4; Reference : Water; Method A : EDTA not added; Method
B:1.0ml! of 1.0x10-3 M EDTA solution/10 ml
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Fig. 5 Composition of the complex as obtained
by the molar ratio method

—X— [Qn.Ph.JLUMNVI)], UVI) : 4.0x10-5M,
Qn.Ph. : 5.0x10-4M X xml/I0ml, pH: 5.4, MC: 1.0
ml of 1.0 % MC solution, reference : water; —Q—
[Thiamine]/LU(VI)], U(VI) : 4.0x10-5M, Qn.Ph.:
8.0x10-5 M, thiamine : 5.0x 10-4M X xm!/10ml, pH :
5.4, MC:1.0ml of 1.0 % MC solution, reference :
water, difference of absorbance at 550 nm
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Table 3 Analytical results of thiamine in
thiamine pharmaceuticals

Thiamine Recovery of
Sample proposed
Caled. (%) Found (%) methodt (%)
Thiamine-HCI injection 1.0 1.01 98.0~103.5
Thiamine-HNOj3 powder 10.0 10.82 99.7~105.2

1 Thiamine taken : (8.4~16.8)pg/10 ml
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Spectrophotometric determination of thiamine
with o-hydroxyhydroquinonephthalein and ura-
nium(VI). Itsuo Mori, Yoshikazu Fujrra and
Kimiko Sakacucui (Osaka College of Pharmacy, 2-
10-65, Kawai, Matsubara-shi, Osaka)

A new rapid and simple spectrophotometric method
for the determination of thiamine with o-hydroxyhy-
droquinonephthalein (Qn.Ph.) and uranium(VI) in
the presence of nonionic surface active agent (meth-
ylcellulose, MC) was established. This method based
on the coloration of uranium(VI)-Qn.Ph.-thiamine,
can be applied in the concentration range of 0~~32
pg/l0 ml of thiamine. The sensitivity is estimated
to be 0.0054 pg/cm? for thiamine at an absorbance
of 0.001 at wavelength of 550 nm against the Qn.Ph.-
uranium(VI) solution and the apparent molar absorp-
tivity is 4.9% 104, The recommended analytical pro-
cedure is as follows: Thiamine less than 32.0 pg was
placed on a 10.0 m! measuring flask, and 1.0 ml of
0.5 2% MC solution, 0.75ml of 1.0x10* M Qn.Ph.
solution were added. The pH of the solution was
adjusted to 5.4 by the addition of 2.0 ml of 0.2 M
sodium acetate-acetic acid buffer solution. Then the
solution was diluted to 10.0 ml with water, kept at
(20~25) °C for 20 min. And the difference of ab-
sorbance of the Qn.Ph.-uranium(VI)-thiamine solu-
tion and the Qn.Ph.-uranium(VI) solution was meas-
ured at 550 nm against water. The molar ratio of
uranium(VI), Qn.Ph. and thiamine in the associated
complex was estimated to be 1:2:2 by the conti-
nuous variation method and molar ratio method.
The effect of interfering substances was described.

(Received Aug. 14, 1980)
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