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Spectrophotometer Determination of Thiamine via Oxidation Coupling with para

Amino Phenol and potassium Periodate
Abstract:
A spectral method was developed for the estimation of easy and highly sensitive thiamine based on the

direct estimation of thiamine through the reaction of oxidative coupling with the para-amino phenol reagent at a
concentration of 1 x10-2 molar with the oxidation factor of potassium periods at a concentration of 3 x 10-2
molar in the center of the function (11.11), with a yellow orange color dissolved in water and stabilized, giving
the highest absorption at 441 nm wavelength. The BIR method is followed in the range of 60-2.4 ug. ML-1, with
a correlation coefficient of 0.9986, and the molar absorbance 8.526 x103 liter. Mol-1. cm-1, and Sandal marker
0.0390 pg. cm-2, the relative standard deviation does not exceed 3.21%, and the detection limit is 1.001 pg. ML-
1. The method was successful in estimating thiamine in pharmaceuticals, and ranged between 99-99.9%.

Key words: Thiamine, para-amino phenol, molar absorption and thiamine estimation methods.
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Chemical name Chemical formula
Thiamine hydrochloride C12H17CIN:OS,HCI
p- Amino phenol.HCI CsH;NO,HCI
potassium periodate KIO,
Sodium Hydroxide NaOH
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OX|ngllggslgent A% (nm) ASbsorbanBce L moltem €
K10, 91 0.626 | 0.118 8.816x10°
KIO; 99 0.474 | 0.616 6.657x10°
Na,[Fe(CN)sNO] 227 0.634 | 0.523 8.904x10°
K,CrO, 77 0.660 | 0.457 9.269 x10°
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A

Reagent , max Al . .
102Mx1 Variable | Absorbance | (nm) (nm) | Lmolt.cm™ ¢

p-Amino S 0.658 441 3

phenol.HCI B 0.260 B0 | P 9.143x10

S 0.348 710 ,

8-hydroxyquinoline B 0.259 200 10 4.887 x10

- S 0.301 384 3

Resorcinol B 0.261 347 42 4.227x10
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Time Minutes 0 5 10 15 20
Absorbance 0.377 | 0558 | 0.632 0.621 0.618
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NaOH(0.1))M mlof | 0.2 0.5

0.7 1 1.5 2 2.5

S.B | 0.456 | 0.618 | 0.623 | 0.627 | 0.632 | 0.651 | 0.665

Absorbance

B.W | 0.034 | 0.083 | 0.107 | 0.121 | 0.151 | 0.260 | 0.313

pH | 823 |10.71 | 1098 | 11.11 | 11.76 | 11.78 | 11.80
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Amount (ml) Absorbance of 24
Potass?i’ti rlnogel\;l’iodate ng /ml
S.B B.W

0.5 0.834 | 0.344

0.7 0.766 | 0.300

1 0.623 | 0.111

15 0.420 | 0.101

2 0.385 | 0.070

2.5 0.362 | 0.056
0.328 | 0.043

0.301 | 0.034
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Amount(ml)of p- Absorbance of pg/ml of thiamine .HCI
aminophenol
1x102M B.W 6 12 18 24 36

0.5 0.035 | 0.075 0.218 0.323 0.392 0.524

1 0.045 | 0.116 0.279 0.335 0.579 0.730

1.5 0.074 | 0.175 0.297 0.469 0.627 0.818

2 0.113 | 0.224 0.373 0.483 0.630 0.831

2.5 0.234 | 0.120 0.206 0.276 0.427 0.557
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No Order of additions Absorbance
1 D+R+B+0O 0.633
2 D+R+0+B 0.275
3 D+B+R+0O 0.512
4 D+O+R+B 0.115
Thiamine hydrochloride(D) e
p-Amino phenol (R) e
Potassium periodate (O) e
Base NaOH (B) e
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Time (min) Absorbance of pg/ml of Thiamine
hydrochloride
24 36 48
0 0.358 0.697 0.989
5 0.564 0.749 1.008
10 0.628 0.844 1.213
15 0.624 0.839 1.283
20 0.621 0.828 1.276
25 0.609 0.810 1.263
30 0.574 0.775 1.232
35 0.557 0.744 1.213
40 0.535 0.734 1.198
50 0.498 0.700 1.172
60 0.484 0.689 1.146
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Solvent Amax (NM) Absorbance

Water 441 0.626

Ethanol 434 1.093
Methanol 436 1.484

e ol Jalall ses gl C\AS e ol J‘-‘v X dawy ow el <UL j\ (\Y) J,).;\ééu\ o5

-Yeen .

d\p\ ol b



T3A Tad ((Y) ol 30 Al ALV 2070 18 12 2

(V) J).Q.\QC;:,. b o el ) N o BB sl Ll o0 gl o e

el ol L O Jall jasda (1Y) Jg0d)
Experimental Conditions
441 A max
1.5ml Amount (ml) of 1x102 M p-Amino phenol hydrochloride
1.0 ml Amount (ml) of 3x102 M potassium periodate
1mi Amount (ml) of NaOH 0.1M
Min.10 Oxidation time
Water Solvent
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Amount of Average
thiamine RE.% Recovery.% g o RSD.%
Taken ug/ml(lo) recovery.7o
12 -15 98.4 3.211
30 0.4 100.4 99.6 0.935
42 0.2 100.2 0.864
S s —
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Concentration pg/ml X S D.L pg/mi
2.4 0.1043 | 0.0146 1.001

-Y¢oY .



T3A Tad ((Y) ol 30 Al ALV 2070 18 12 2

HO

B EESHINEHIEN 35S adsy

~

N Cl. HCl

NH,

NH,

OH

KIO4

OH

HO

ekl 5

"B 2l gl ake 0 LSl JyeeS 3 el o
Easols (110 V) 5815 e Jpamdl 3ol a0 Sl ol e e (Jo 7 oY s oL 0) RS o g

ot Qs gyl e Bl e B (0lelp e dune) ol s fy (B ol R b 3y Wghelan o
S (V0] Jgodtl 3 e 81y RSD s o Al Gl €5 el 60

5L 2 fall (ko) Sl JoeS 3 el 5 (V0) Jypod

Thiamine.HCI
Amount of Beblx Tablets measured RE.% | Recovery.% Average RSD.%
taken pg/ml recovery.%
pug/ml
6 5.94 1- 99 0.18
24 23.86 -0.58 99.42 99.4 2.57
36 36.02 0.05 99.9 1.17
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Thiamine .HCI Thiamine.HCI 0
Type of Drug present pg/ml measured pg/ml Recovery (%)
Tablets Beblx
Thiamine.HCI 5mg S.D.1 6 5.94 99.01
Iraq 12 12.01 100.08

S o 1 el Bl gal) o 5,200 2l o Sy e el SBLIY) 06 o 3 (V0o o6 o

REVEI R RV VESE WA VRN

1
0.5ml,6ug/ml
1ml,12ug/ml
o 06 7
c
@
e 0.4 -
S .
@D
)
I T T T T T T GI T T T T T T T T T T T T T T T T T 1
-15-13-11 9 -7 5 3 1|1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
0.2 - pg/ml

Pl 0 Joe8 3 (gl ) Akl SBLIYI i (1) K2

-VY¢oo _



VoA Gl B gl ey el (3 AgLas Y1 Aslal

UAO A& gy wSA YA W Apud) F oAl o B

Sne 32wy Y AU S 51 S 1 o ol 3l

o bl IR bl SN ol (R

oml) gaST LBV Kb oSS Vigyy dlsts ollas]
LSl panl i Jo s s Rodho 0l
()Y 30 e 2l e

A0 B Rkl el ol K (.;

Sl 0 s (W) dyably (g o 503 31 e ol

PRy

Al R lall 7500 slasYl -

Ko lally Al Aol 3l o %)l q,jﬁi
Radall Mol Gelall Rodoy 5 g0 Bl duld
o LW s B 5 )
OO LNy ey
Adgadl T a3 e Bl £V 00k 200 T ol sy 3
sy oy olor Cﬁ’ %0 AL Ggmws Y LYYV AW
Cdlonall g g W2 Y ol 1 5l ) e
DIF sl -

O s 58 13) Lp 2,al LW 1o poSn

ok Al Gl R el U G g

-Y¢een .



YA ) ((X) sl V0 Al ¢ AL a A e sl s

S Rk 3l e Rl 8l (W) gy

. Literature Literature
Analytical parameters method method Present method
] N Sodium
Silphanilic ] ]
Reagent i phenylhydrazine- p-Amino phenol
aci
4-Salphonate
Medium Alkaline Alkaline Alkaline
Colour Red Orange Orange
A max (NM) 490 490 441
Temperature |  -——- | - 15
Solvent | - | e Water
g(L.mol™. cm™) 7.74x10° | 8. 528x10°

Beer's lawpg/ml

prangepg/mlp pg/ml | - 16-1 60-2.4
pug/ml pg/ml
Sandel Index pg.cm™ 0.045 | = - 0.0390
D.L pg/ml T 1.007
Average recovery% | = ---—--- 100.6-99.7% 99.6
RSD.% | = --—--- 0.35 3.21
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