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A PAPER CHROMATOGHAPHIC MiTHOD FOR STABILITY

INDICATING ASSAY OF THIAMINE HYDROCHLORIDE
IN PHARMACUTICAL PREPARATIONS

A, Sina, S.A, Ibrahim, H,A, El-Sourady and S, Shawky

Department of Pharmaceutics, Faculty of Pharmaey,
Assiut'University,uissiut, Egypt.

Paper chromatographic s=paration of thia-
mine hydrochloride from its degradation
products has been successfully carried
out on Whatmann llo, 1 ehiromatographic
paper using n-butanol, acetlec acld, ace=
tone, water (45120:10:25) as the devel-
oping system, For ouantitative determl-
nation, the separated vitamin was eluted
with acldic potassium chloride solution
and determined sprectrophotomstrically at
2% nm, The recovery of thiamine hydro-
chloride was found to bs satisfactory
(S.D. = 0,1017 & C.V, = 1,0184), The .
method was suecessfully applied for the
daetermination of thiamine hydrochloride
In synthetlic mixtures and In single and
muiclcomponent pharmaceutical products
wlth good precision and almost complete
recoveries.,

Thiamine as hydrochloride or nitrate, Vitamin B ., 1s

1?
an essentlal nutritional or therapeutic components of
nunsrous oral and injectable pharmaceutical preparations,
It might undergo decomposition through oxidation or clcaw-
vage at the ﬁethylene group eitﬂér due to entrensic for-
mulction factors and/or the condltion of storage. Several

~nalytlecal procedures including, bloleglcal, physical and
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clsiileas netheds have bsen proposed and applled for nmuinur--

ritative determination of thiamine(l'h). Blologlral assay

AL I0ds arg Msualliy consldered tecdious and unreliabls o

routing analysis, The most wldely used ehemical method is

%
iy FR

e thioehiome metho&(g), hut e¢lose attention to details

. o 6
makes this method unsuitanie for raplid control work( ).

in addition, 1t is interferred bv the presencs of other
SLUOTEscent compounds, and 1t 1s reported that, this mcihod

“5 vnapplicable in the presence of certain drugs(7)

Trrtmoveore, It owas ooserved during the course of the g
SnTLd oworn wnh, moglt of the spots of the degradstion
rraanets of thilanine hydrochloride separated on the paper
"y coramn, sioilzyviy flverceseont as the spot of .
nhaet wltnmlin, wien seroyel with the alkaline ferriaoo.

=T .

isuasn sy a4 undor ultraviol ot lamp,

The direct ultrovwiclet spectrophotometric deternminaw

fion of thiaminz., also, suffers from interfcrence hy the
SRS

cgradatlion products and other formulation ingredients

wilch absorb ultr=violet at the wavelength at which thioe

miunc s mcasurced,

Ine specifielity of the chemical riethods could be improved

turcrvgh scparctlon of thiamine from its degradatiorn
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products and other interferring substanccs by the usc of

(7=22)

chronatographlc technlaques . Paper chronatoiraphy
offers the most feasible technlque for suech purposesl3“22),

It was ailmed in the presented investigation to establish w
paper chromatographic dctermination of thilamine hydrochlo-

ride In pharmaceutical preparations,

EXPERIMENTAL

Materlals:

Thiamine hydrochloride5 Riboflavine, Pyridoxin, Folic
acld, Nicotinamide, Cyanocobalamine, LeAscorblc acld, Cobalt
sulphatc, Zinc sulphate, Magnesium sulphate, Copper sulphate,
Ferrous sulphate, Starch, Lactos¢, Sucrose, Phenol, Chloro-
ecresol, Mcthyl paraben, Glyeerin, Propylene Glycol, and Poly=-
sthylene glveol 400, All tlicse materials arc elther analytil-

cal or rharmacopocelal grades,

Mcthanol, Ethanol, Iso-propanol, n-Butanol, Amyl alco=
hol, Acctone, Benzene,,Chloroform, Ethylacetate, Formlc
acld, Acetic acid, Hydrochloric -.cid, Potassium ferricy-
anids, Potass&umchloride, and Sodlum hydroxide, all are

analytical gradss,
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Whatmann No. 1 chfomatograhhic PAPETS,

Equipmentss .

» Ultraviolst Spectropvhotometer, type Spektromon 203.
- Ultraviolet Lamp, type HPW=-125W, 57202 E 17 Philips.
~ Glass Chromatographic tanks, glass, 20x30x40 em,

Procgdurgss

l- OSeparatlon of Thiamine Hydrochloride from Its
Degradation Products:

10 microliters of freshly preﬁared thiamine HCl solutilon
in distilled water (1 mg./ml.), as standard solution; and -'
solutions degraded in alkaline mesdium {(prepared by nixing
1 ml of 1 mg/ml thianinc HC1 solution and % ml of 0.5 N sod.
hydroxide and stored for 2, 4, and 30 days at roon terme), -
were'ssparately spotted on = chronatographic paper 20x30 cn,
The spots'were.left to”dry, the paper was then transferrcd
to the ascending chfomatographic tanks pr:viously equilib-
rated with the developing solvent systen (n-butanol, sectie
acid, acetone, water; %5:20:10:2;) for 2% hours. Aftcr ths.
solvznt front have rcached about 20 cri. above the start
line (7 houré), the‘chromatogramwas renoved and dricd o4
a strcan of hot air at 40°C. "Ths chromatégran was then

sprayed with the alkaline ferric—anlde reagent (1.5 nl of
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1% pot., ferricyanide solution, 3 nl of 15%'sod. hydroxldc
solutlon and 20 ml of dist, water), dricd and visualized
in the ultraviolet light, The fluorescent spots were dcfined
-and the Rr values of thlamlne HCl and its degradation products

were caleculated,

2= Quantitative Analysls of Thiamine Hydrochloride

Alony a Horizontal Lines
150 microliters of 1 mg/ml nmethanolic solufion of thie-

rnine hydrochloride sample, was applled along a horizontal
line 10 cn, long in the niddle part of 20x30 en, chronato-
graphle paper. Two refcrcnce spots, 10 niecrollters each,

of stondard thianine hydrochloride solution (1 mg/nl) were
spotted at both outersides of the paper, 2.5 en, apart from
the sanple's l1ine., The paper was drled, dcveloped as preve
lously 1entioned, renoved fron the chronatographic tank and
dried; The outer two strips of the chromatogram carrying
the refcrence spots wcre separated, sprayed, drled and vise
nalized in the ultraviolét'light. The spots of thianilne
hydrocenlorlide were defined., The strips were allgned accord-
ing to thelr original position on the paper and thcn two
porallel linés were drawn defining thec zone of thlanine
HCl, whrich wons then separated fron the chronmatograt and cut

into snall pleces,
- 57 =
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The pleces carrying'tﬁiamige.HCI wés placed into a glass
stoprerszd tubes,1eluted'by'shakingwith 15 ml of 10% potas;
sium chloride in 0,01 N hydrochloric acld, and then centri-
"fuged, The supernatent liquid was measured spectrophoto-
metrically at 250 nm, agalnst a blank prepared by extrzct-
ing an squal arca of non-charged chromatographic paper

developed under the same condition. _

3= lication of the Developed Method for the Determi-
nation of Thiamine Hydrcchloride in Synthetic c Mixtuores

g ralr. D P

and Fharmaceutical Preparationss

J- Synthetic Mixtures:

A stock solution of thiamine ECl, 0 mg/ml, in dist,
water was freshly prefared. From this solutlon, aliqguots of
C.5 mlL were senarately transferrcd into a scries of volumet~
riec flasks, 25 ml, capaciﬁy. One flask was reserved to be
uscd as e reference sblution, and to each of the othaer flasks,
an arpiopriate quantity of individual additive (Tahle 3) wa s
'added The flasks were then completed to volume with mbtnanol
and shckhn to dissolve a8 comul tﬂly as possiblu. If necgs=-
sary, the methanolic solution W3S clarifi*d by cmntri ru za—
tlon. The rcpared solutions viore then assaysd as puoive

fousl:r rentioned.
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II"' FRArTa ) 1 Pr .
A lInjcctable Solutions:

An approprilate wvolunic of the injectable preparation was

PILI0NSS

vithdrawn, transferred ¢ & volunctrie flask and diluted

with nethanol to give a3 final coneentration of fhianinca HCL
of 1':‘ng/n1.,.
previously nentioned,

The resulting solutions was then assayed -s

B~ Zahlste
20 tablets were woighed and powdercd., An aecurestely ',
welghecd q\mntity of the powder equivalent to 29 ng of thia-
nine hydrochloride, was transferrecd to 25 nl wolunetric

flasl, ‘I'n:ls was then dissolved as conpletely as possiblc in

nethanol and the flnsk waa conpleted up to the volunc with
riethanol, The oontents of the flask was then transferrcd

to a centrifuge tude and centrifuged for 10 ninmutes, The

clcar supernatent solution was then auayed ag previously

described.

;._‘_ NI ¢ Ne -1MP9e-

Ereparationss ,
100 ng .arounts of thianine HCl, were added to an noeue

rately weighed quantities of podered tablets or an accurn-
tcly neasured volunes of inje:otabls solutions, eontaincd in

w50 ™
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an appropriate volunetrie flask, Sufficient quantity of
nethanol wes then added to dissolve and produec ¢ final
assay solution of 1 ng/nl, If necessary, the solution was

elarificd by centrifugation and assaycd as previously dcs-
cribed,

RESULTS AND DISCUSSIONS

As the authors wers engaged with the stability studics
on thlanine hydrochloride, an accurate and preceise nctﬁod
of quantitative determination of the vitanin in degradcd
s811ples and in presenee of various drug condlnations ond
pharinecutical exciplents, was the first thing tq be care~
tuisy conslderved, Chromatographic separation, in nmany -
Instanecs, greatly facilitate the attainment of such reguilew
nents. TIrials to apply the previously published paper
chronatographic methods(13*22), for the quantitative sepa-
ration of the vitanin fron its degradation produects, clther
falled to glve adequate separation or ShOHEdfPOOr reproducie

bility. 8o, it we s decided to develop a paper chronato-

graphlc procedure giving naxinun separation with good rep-

roducibility,
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Various developing solvent svstems have been trled using
Whatnann No., 1 chronatographic papers differently ccondltloncd,
Taple I shows the solvent systens which produce separation of
thidnine HCl from 1ts degradaticn products, conparcd on the
basis of nunber of degradation spots could bz separatcd as
well as the absence of tailing in the separated spots., Fron
thls table, it is clearly obvilous that,.thetmost efficlcnt
salvent systen in this concern w~s a nixture of: n-butancl,
aceticﬂéid, ncctone, water (45:20:10:25)., The tine reo-
wircd for complete developnent of the chronatogran was geven

nours.,

Figure 1, shows the qualltatlve chrOt'latographic patt. rn
of thierilnc HCl, degraded in alkallne nediun., 1t 1s chviys
fro1 thls figure that: up to six degradation products couvld
be scprr-ced fron solution of thianine HCl degraded by scd-
tun hydroxide at roon tenperatur: for 2 and &% days. However,
sclutlicns decgraded ﬁndﬁr these conditions for 10 and 30 dﬂrs
gave only four degradsotion spots. Thils might indlentc tbat,
the dlsappeared spots rcfer tc interiedintes which cehrngod

to the final degradatisn preducts upon storazge for longew

perlods.,
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Th¢ separation of thianinc hydrochloride fron its dcge-
radntlon products along a horizontal line wns satlizfrcterily
affected up to a naxlrun lhad on the paper of, 150 u_g*'i along
a 10 cn, line., Fcr quantitative deternination, the zonc of
the intact vitanin was cut out and eluted with 15 nl of 10w
KCL solution in 0,01 N HCL, then deternined spectrophotonet-
rically at \ nax 250 nr1, against a blank sinilarly prspared;
A linéor correlation between the concentration of thiain:
ACL In th: elugfe and the extinction at N\ nax 250 nn was

”

prcved,

Ioble 2 clearly indlentes that, the proposed nethrd is
cf satlsfactory przeision dnd accuracy., 7The mnean rceovery

of 10 dctzrmln=tions of thiamine HCL after ehromatographic

separaticn, was 99.81% with S.D. between the readings 0.,10167 -

and the coefficient of variation =squals 1,0184%,

The nethod was applied for the deternination of thiae
tine hydrcchloride in presence of other vitamins, horiones,
ninerals and corron excipients'usually'found in conbination
wlth th: vitanin in pharnaceutiesl preparations. 'The quane
titics of the added naterinls approxinetc those usually
occurriirg in pharnaceutical preparations., Table 3 1lndlcates

tha¢, the doveloped nethod was highly satisfactory for the

i)
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deteriiination of thlanine in presenee of nost tested ndaiti-
#esJ(nercent rceovery ranges from 98,9 to 101.22). However,
in bresance of copper and ferrous sulphate, low recoy sriLs
df thianine was observed, Trials to cvercore such interfcre
' ences, by using chelating agents, werc carried outy, but
nezative results were obtaihed. The low recovery of the
vitailin in such nixturcs eould be attributed to the decoindo-
gition of the vitanin 1n the presenee cf copper and ferrous
~ions, as revealed by the qualitative chroratographle scpoara-
tion, On the other hand, in presence of ascorblec aeld,
apparent very high results was observed, and this interf re
ence was overeone by nild oxidation of asecrhic acid t»
dehvdroasecrbic acid using 0.04% M solution of silver nit-

rate(2), beforc ecarrying out the assay procedure.

The proposcd 1ethod vas further applied for the cstlina-
tion cf thianilne hydrochloridec in varicus connercial phrarng-
ceutical dcsage forns, including toblcts and injecetable
s~lutions, elther contaln vitanin 51 singly or in conblina=-
tion with ~ther vitanins, Table % shows that, the proposed
1athod glves satisfactory results when applied for zvaluating
The

thianine HCL content of the tested ecrinereclal pr::du'cts.
significont disercpancy bctween the found end elzincd potcney,

sbserved in sone products, night be attributed, at 1:3st in
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part, to partial deconposition of the vitanin in the product,

as thc assay procedurcs deterniné only the intact vitanin,

Abscneec of interferenee of the conpoundling ingredicnte with

the assoy of the vitanin in these forrmlations, was proved

by the alrost conrplete recevery'(98.92 - 102, 4%2) of the nddcd

thianine hydrochloride to sanples of such formulations, )
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T.BLE 1= 8ystens Tried for Chronatographic Separation
of Thianmine Hydrochloride fron 1ts Degradcation
Products,

. Sys ten Ij Separatirm

1= Mezthanol, fornle acild, - -
- water, ' 80115:5 |+ ve (tallcd)

2= Isopropansl, Hydrochloe | 65320319 + ve (tallcd)
rie 2eld, water '

n-Butanol, chloroforn, .
ethylacectnate, | 25150325 |4 ve (tailer)

n-Butanol, chloroforn,
benzcnee 153603110215+ ve (tailcd)

n-Butanol, chloroforn, ' |
¢thyl ace%ate, benzene. | 15:60:15310¢+ ve (tailed)

.

or F oy

Chloroforn, Benzenc,
acetone, 16% urea in | z
McIlv, buffer (pH 6.4). | 70115315110+ ve

7= n=Butor,l, acetle acld, | |
wvatcr, 1 40210250 b ve {(tallead)

8« n-Bul:nol, acetiec acld, 1} |
anyl ale., water, [ 402253108 25 +++ ve

9. ne~Butanol, ncetlec acld, t
acetonc, whter, | 47228110117 i++ ve

10- n=-Buiancl, ncetic ncld, ‘
acctone, water, | 453202108 25} ++++ Ve
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TaBLE 23 Recovery of 10 ugn, Thianine Hydro-
chloricde after Chromatographie

Separation, |
P R R R NI E SR S TSR e SR E S C T e R T
Bxpta ' Anount found Deylation

. ' ~ in ugn in %
1 10,225 + 0,225 + 2,25
> 10,102 + 0,125  + 1,25 '
3 9.938 - 0,062 - 0,62
0 10,020 + 0,02 + 0,20
5 9.897 - 0,103 « 1,03
6 9.938 « 0,062 « 0,62
v/ 9.750 - 0,250 = 2,50
8 9,816 - - 0,184 - 1,8k
9 10,102 + 0,102  + 1,02

10 10,020 -+ 0,020 + 0,20

willp. i -

Mecan = 9,981 § SD = 0,1017 § C.V, = 1,0184
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R S P N R g .
: L"‘-:'Pj P %1:{.,1 g MR 3
I e e

Deternination of Thianine Hydrochl rie

TiBLE 3¢
- In the Presence of Other Drugs and

gxcipients,
e D T T e T O o T PP SRR

e

| P -~sY  Recovery
S S 1 T N S S

By)® '
Bthinyl ¢:tradiol = 0,1 5,006 100,12 0,033 0,649
M:thyl testosterone 2.5 5. 0L0 - 100,8 0,081 1,613
Ribofiavine 2.5 5,007 100,14 0,052 1,034
Pyriloxine HCl. 2,0 4,985 99,7 0,064 1,26%
Falic Jdeir 2,0 5,012 100,04 0,041 0,818
Nicotinoide 10 4,977 99.5% 0,065 1,316
Cyanocobrlanine 0,001 4,943 98,86 0,087 1,757
ascorbic Acidé* 5C 41,0 Crnee eemee e-ce
CrS0y 1.55 4,97 99,40 0.0 0,0
Zn 80y, 3.0 5,00 100,060 0,048 0,969
Mg SOy =0 5,059 101,18 0.031 C,618
Cu SOu** L. 5 3,0 80  ommes —cme-
Fe $0,°" 100 1.711 22 mmeor momem
Starch 50 4,960 99,20 0,108 2,167
Lactose 1C 5,023 100,46 0,07 1,394
Suerose 50 5,009 100,18 0,038 0,762
\leohol 150 5,026 100,52 0,015 0,307
Glycerin 250 4.930 98,90 0,0 0.0 .
Phenol ) 5,046 100,92 0,088 1,737
Chloroeresol 1 5.031 100,62 0,014 0,028
Msthyl paraben C.5 5.023 100.46 0,166 3,294
Propylone Glyeol — 40O 5,061 101,22 0,10 1,98k
PEG 400 - 100 5.053 101,06 0.1li2 2,20

Al vl A Al Sl Rl

® Lverage of three Deterninations
et Jntcrferring Materials,
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T.BLE Y= application of the Assay Procedure for
the Deterninati-n of Thiamine Hydrochlo=-
ride in Pharnaccutical Dosage forn..,

i e e e e E e 5 B T T e e T Tt T L DTy apnp—
-y ©
dlnount cf Vitanin B ' Recovery of 100 ng

¥4l J 3 i | | .' | 1 - . -
A , | ) ,
iCIaimedj Found | S.Ds | CuV. f SeDe
— I ' —
4 a ' /- |

|

u= Qnidoulge E { . ;
1 100 | 111,060,034 | 0,618 || 101,14 0.0
I 100 ‘ 90,4 | 0.0 }o.o : 98i92%0¢0196 04207
111 106 | 101.0 0.0519 1,029 5100.06g09019 C.189
B- Vindss E : i
I 50 | 35.2 0,173 | 0.492 [1101,9%{0,0289] 0. 331
IT 100 | 81,64 0,035 | 0.857 Eloz.ho C.OkL o.&us__

a
!

4 { f
1592h9é05026 iOﬁslll*

I 15 _ 100.42] 0,048 | 0,473
I 20 | 25.652{ 0,065 ]1¢0055 10Ou820@058 50,509
IIT 100 | 96,7 {0.06% | 1,314 [1100.7 {0.063 | 0.633
Iy 250 P42.85 { 0,0k {0,505 11019 § 0.052 | 0,527

@ Jverace of three deterninaticons,
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0 o g e Wil ety = g W S
i T —
r ) bl e L R L )

Stand. /

STORAGE TIME (DAYS)

Fig.I: Schematic Chromatogrem of the Degradation
Products of hiamine Hydrochloride in 0.4 N

Na®H.

Key s Stand. = Standard Thiamine Hydrochlorldes

and Yel. x Yellowish SpOt-
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