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' ABSTRACT

A gensitive, highly selective and stabrlity-
indicating procedure for the determination of
- nicotinamide in some multi—-vitamin preparations
18 described. The procedure 71s based on thin-
Layer chromatographie separation of nicotinamide
from other constituents of the dosage form, the
reaction with aniline and cyanogen bromide vap-
curs, and spectrodensitometric determination at
468 nm. The method 71s suitable for content unitfor-
mity studies.

INTRODUCTION

The problems inherent in the analysis of nicotinamide
] in multivitamin preparations have been previously reportedl’zr
However, this separation has been successfully accomplished

by the use of thin-layver chromatography of nicotinamide from
other constituents of the multivitamin preparations, followed

by removal of the portidn of the thin—-layer chromatographic

media containing nicotinamide. The quantity of micotinamide
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in the eluted fraction is subsequently determined spectro-

photometrically, While this procedure 1s selective for nic-
otinamidez, 1t 1s lengthy and requires substantial quantity
(15-40 mg) o0of nicotinamide and thus 1s not readily amenable

to many single dosage forms,

A spectrodensitometric determination of the chromato-
gram after its development would simplify the determina- - ..
tion and result i1n an increased sensitivity, such a proc- o

edure has therefor been developed and evaluated.

EXPERIMENTAL

A scanning densitometer type camag Z-Scanner ( Camag Assocites,

New York) was used with the subsequent absorption measurement at 468nm.

Materials:

Nicotinamide reference standard (U.S.P. Reference Standard, Rock-
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ville, Md. 20852,U.S.A.).

4
gel G. ( E, Merck, Germany) were prepared and activated at 105 C for one
3

hour prior to use’.
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The samples used to study the method were obtained from commer-
cial suppliers or nrepared (using the nicotinamide reference standard)

according to the formulations mentioned in the method of Ismaiel and

Yassas.

Procedure:

(1)- Calibration Curve: Nicotinamilide standard solutions were
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prepared to contain 1,0,1.5.1.75,1.9,2.0,and 2.4 mg of the
nicotinamide reference standard per mL of water. An aliquet
(25,VL) of this solution was spotted, and the chromatogram

was developed until the solvent front was within 6cm of the
top. The chromatogram was removed, residual solvent was vol-
atalised in a stfeam of nitrogen and the plate was placed in

a closed chamber jar with 2 beakers, the first containing
bromide solution and the other aniline. After about 30 minutes,
the plate was removed and §canned. Areas of the peaks were
determined by triangulation. The calibration curve was obtained

by plotting the area under the peak vs. concentration of nicot-

inamide,

The samples solutions were prepared according to the

4

method ofIsmaiel and Yassa , Table(l), to contain 2.0 mg per ml
of nicotinamide, based on the label claim. The prepared solutions
were treated as mentioned above for the calibration curve star-—

ting from "An aliquot (25 ulL) and the results were determined by

reference to the calibration curve and expressed as per cent of
the label claim,

RESULTS AND DISCUSSION

Figure (1) represents the data obtained in an
investigation of development time and fading charact-
eristics of the visualising reaction. It will be noted
that, in each case maximun absorbance devlopment occurs
after about 20 minutes and the colour is stable for a
minimum of one hour. This determination was carried

out numerous times and the charactristies are repro-

ducible under the stated conditions.
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Accuracy and precision of the proposed procedure were

1nvestigated by the analysis of laboratory prepared samp-

les prepared according to the mentioned method and formu-

1as5 and the results are presented in Table (2). Recover-

les are in.good agreement with the expected valuas and the -
standard deviation of results 1is low 1n each case. It 1is
worthy to note that reults for sample VII, which contained
an equal quantity of nicotinic acid in addition to other
ingredients, are both accurate and precise.This indicates
that the procedure is capable of the selective determina- ca
tion of nicotinamide in the presence of nicotinic acid (may

be formed by the partial hydrolysis of nicotinamide content

of the injectable solutions during sterilisation by heating

and/or ageing),an important advantage over previous spectro-

photcmetric methods 1’2.

Results of the proposed method and those of the thin
-layer chromatographic method4 for the determination cf nic-
otinamide in samples of commercial preparations are presen-
ted 1n Table(3). These results are comparable with the exce-
ption of sample IV which is an aged sample containing a crude
liver extract, This substantial difference was initially
surprising since the T.L.C. conditions of the proposed and
the otheramethods for developing the chromatogram were the
same. However, upon examination of the chromatograms of
some of the commercial samples it was noted that a fluores-
cent substance was incompletely resolved from nicotinamide
in the T,L.C. " methodA, while it was well resolved from -
nicotinamide in those of the proposed method, Apparently,
the smaller application in case of the proposed method prev-
ents overloading of the plate with a consequent gain in eff-
iciency. Thus, the use of spectrodensitometry in this case
not only 1ncreases the sensitivity but also increases the

selectivity in case of the old samples containing decompos-

ition products of liver extract and thiamine.
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The proposed method therefore appears to
be more sensitive, selective and precise than

1,2,4,6

previous methods used for analysis of

nicotinamide in mulivitamin preparations.

It 1s also interesting to note that the
results of the ammonia distillation method of
the British pharmacopoeia6 were very high in
splite of the dropning concentration of ricotin-
_ amide in the old samples IV an V, Table (3),

due to the partial decomposition of nicotinmide

to nicotinic acid and ammonium salts as well as

to the partial decomposition of the other const-

ituents of the two samples.,
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Fig. 1 — Relation Between Reaction Time and Colour Development.,

1- 20 pg of nicotinamide,
2= 35 ug of nicotinamide,
3= 50 ug of nicotinamide.
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& Laboratory-Prepared_Sample

X e (L) (XD (XIT) CIV) (V) (VI) ___(VII) _ (VIII) _
'S

3 Vial_for injection ampoule ampoule ampouie syrup syrup tablets
S Thiamine hydrochloride(mg) 50 100 5 10 100 10 10 50

m Ribof lavine (mg) 0.5 2 1 0.5 1 1 1 2.5
I Nicotinamide (mg) 50 100 5 10 100 10 10 50

.3 Nicotinic acid (mg) —— - - - — —— 10 -

= Pyridoxine hydrochloride (mg)-- 10 1.5 "1 5 5 5 5

nm, Calcium pantothenate (mg) - - 5 —-= - b - J 4

o Sodium pantothenate (mg) ~— ~— ~— —— ~— 5 5 -

N Dextropanthenol (mg) - —— 4 - —— —— —-

e Cyanocobolamine ( ug) — 100 205 20 —= -= - -

& Biotine (ug) - - 5 -— —= —-— —— -

m - Choline chloride (mg) - - -—— = e - - - 31.4
S Ascorbic acid (mg) —— -— ~-— - - - - 75

S o Benzyl alcohol (mg) 20 20 10 20 20 - - ——

o S Chlorocresol {(mg) —— 2.5 2.5 7 5 9 5 o . o

S o Dry liver extract for

Y parentral use (mg) —— - 100 100 -~ —— - -—

~ 8, Water for injection to -= - 1 mL 1 mL 1 mL ~ - -

S N Crude liver extract

o M (USP XV) to 1 mL 2 mL - - - —— —— -

3 o Tetracycline hydrochloride (mg)}—- - - —— - 125 - —e-

7% m Oxytetracycline hydroch-

Q N loride (mg) —= — - —— - — — 125 ——
.wm Ethinylestradiol mtmv —= - —-— - - —— - ——

m o Methyltestosterone (mg) - - — - —— —— - 2.5
o Syrup to —— —_ - - - 5 mL 5 mL -

N = e e e e e e e e e e e
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Table 2 : Results of Determination of Nicotinamide in the

Laboratory Prepared Samples by the Proposed Method

(x)
cemple Stated_(mg)
T 50
11 | 100
IT1 5
IV 10
vV 100
V1 10
VI1 10
VIII 50

25
50

50

98.6
99.1
100.,2
101.0
100.3
98.3
100, 2
101.9
98.7
97.4
97.5
98.3
99.5
100, 3
100.2
100.1
99.3
100.4
99.0
101.2
100, 7
100.4
98.5

(2.12)
(1.74)
(1.60)
(2.41)
(1.21)
(1.46)
(2.04)
(2.27)
(1.39)
(2.17)
(1.98)
(1.83)
(1.57)
(1.69)
(1.43)
(1.05)
(1.32)
(1.74)
(1.66)
(1.39)
(1.96)
(1.51)
(2.14)
(2.02)

(xx)

LA N B N B __§ _ N ¥ T N

iy e sk Sl PP EEED S Pchilet SpEy Sy AN T waalh B sy S --—ﬂ——-_—-——-—-—-——————“m“““—__—_ I S s S S daple SN SRR S ek SR

(x) Formulations are given in Table (1)

(xx) Mean of 7 determinations}values between paren-

theses are those of the standard deviation..
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.W Table (3): Results of Analysis of Commercial Samples by the Proposed and the T.L.C.

m _ Procedures

ST xx) T

. (%) Nicotinamide _

©  _Pharmaceutical Formulation Stated (mg)_ Percentage Recovered  trvalue 2.447,at P=0.0>

S o Proposed method T.L.C. Method_

.m.m 1, Beco Forte Tablets 1 60 / tablet 104,6 105 1,02

.W,m 2. Polyvit omﬁmmymm 10 / capsule 101.6 102.4 0.94

S Mh 3. Beco Ampoules 200 / ampoule 96.8 96.4 0.66

M 4, Hepabeco mem,oH.nm Vial _
for Injection(¥¥¥) 200 / 1 mL 64 .3 77.4 1.13

5. Polyvit Ampoussd®’ 40 / ampoule 84 .8 85.6 1 0.85
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(x) Products of Misr Company for Pharmaceutical Industries, El-Mataria, Cairo = Egypt

(xx) Mean of 7 Determinations.

(xxx)Stored over three vyears and their nicotinamide centents were determined periodically,

Spectrodensitometric Dete
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