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Conc pg/ml RSD% Rec%
Taken Found Intra-day Inter-day

20 20.1 1.480 1.528 100.5
30 29.766 2.905 3.213 99.222
40 39.433 2.388 2.534 98.583
50 49.433 2.890 3.015 98.866
60 58.766 1.292 1.426 97.944
70 69.1 0.639 0.965 98.714
80 79.1 2.681 2.987 98.875
90 88.766 4.717 4.825 98.629
100 99.433 4.894 4958 99.433
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Pharmaceutical Conc pg/ml RSD% Rec%
form Taken Found Intra-day Inter-day
VitaminB1 20 20.76667 3.2258 1.8865 103.83
100 mg 50 47.76667 0.7456 2.2487 95.53
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Standard% adde Concentration pg/ml RSD% Rec%
Taken Added% found Intra-day Inter-day Average%
50% 20 50 8.766 0.5742 1.1241 95.888
100% 100 181 13041 15602  95.250 95.557
150% 150 27.76  0.7233 09171 95.533
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634 20-100 0.003 0.9999 0.099 0.33 1011.9 0.3333

T Jkas)
%95 A 515l vie 4l saal) Aal) Jics Sl 2,132 (e sl a5 1.75 Ao smnall 4 O i T s el jal o
A sdie sUadl a4 Jilaill 48yl daliadl) sad¥) o)) e Jay Las 5 Gy pall il e

cilaliiiay)

Ayl aiidc ApVapall 43l janiie B 4@l 4nd) e (8 Bl Ol i 3805 Sam Apdida 46 jka alasinl &
Ol sl (N Jo/paSe 1000 5S4 (53 K3Fe(CN)6 1S 5all Jalall Jslas (e 4paS Al e gansUll ) yB8Y)
S5 (53 4-AAP adlSll Jslae (e ApeS Adlal o8 (Llal) asd Jlaall (pdidy Jo/axSe 1000 S=2S3) 53 B1
seal Jslane ()5S (lBl) BT (el (5 RSN pe auS5all 7 30 2ie g guad) (5 13 S 50 (0 5S5 «e/paSe 1000
af DA e A8 gill 5 A8l e A )y o AdHhall Sy pie sl 634 o sall Jsdall e (aliaiaV) uld a3 il
. B1 ol Yapall jasiudl e #lai 48 jhall s a8 5wl @l ol i) g e la i)

References
1. Funk C. The etiology of the deficiency diseases. The Journal of State Medicine (1912-
1937).1912 Jun 1;20(6):341-68.

2. Mayes GA. Thiamine for Prevention of Warwick's Encephalopathy: A Reminder.
Anesthesia & Analgesia. 1989 Sep 1;69(3):407-8.

3. Williams RR, Cline JK. Synthesis of vitamin B1. Journal of the American Chemical Society.
1936 Aug;58(8):1504-5.

4. Thiamin R. Dietary reference intakes for thiamin, riboflavin, niacin, vitamin B6, folate,
vitamin B12, pantothenic acid, biotin, and choline1 (1998): 60-15.

5. Bettendorff L, Mastrogiacomo F, Kish §], Grisar T. Thiamine, thiamine phosphates, and
their metabolizing enzymes in human brain. Journal of neurochemistry. 1996
Jan;66(1):250-8.

54



6. Shin D, Kwon ], Kang HS, Suh ], Lee E. The presence of unauthorized ingredients in dietary
supplements: An analysis of the risk warning data in Korea. Journal of Food Composition
and Analysis. 2022 May 1;108:104462.

7. Al-Luhaiby RA, Alenizzi M. Spectrophotometric Determination of Thiamine hydrochloride
Via Oxidative Coupling Reaction Using 4-Aminoantipyrine. Journal Of Education And
Science. 2020 Dec 1;29(4):62-75.

8. Al-Hadi BA. Spectrophotometric determination of sulphite and thiamin hydrochloride
using proton transfer reaction-application to water sample and pharmaceutical
formation. Tikrit Journal of Pure Science. 2019 Mar 18;24(1):74-81.

9. Ahmad NR, Al-Qazzaz WA. Spectrophotometric Estimation of Thiamine in Tablet form
Application to Content Uniformity Testing. Rafidain Journal of Science. 2019 Jun
1;28(2):146-51.

10. Amir R, Hadi H. Spectrophotometric determination of vitamin B1 in dosage forms using
drugs compounds as reagents by normal and reverse flow injection methods. Current
Pharmaceutical Analysis. 2022 Jan 1;18(2):218-27.

11.Amer R, Hadi H. Application of CTAB-coated magnetic nanoparticles for solid-phase
extraction of thiamine hydrochloride from pharmaceutical formulations and urine
samples. Arabian Journal for Science and Engineering. 2022 Jan;47(1):429-40.

12.Ibrahim MM, Elbashir AA. Spectrofluorometric Methods For Determination Of Thiamine

(Vitamin B1) In Pharmaceutical Formulations. European Journal of Biomedical.
2022;9(6):01-7.

13.Saleem BA. Estimation of thiamine hydrochloride and sulphite using charge transfer
complex reaction. Samarra Journal of Pure and Applied Science. 2020;2(3):49-61.

14. Jiahang ZH, Yan LI, Jinfang ZH, Jiapei LI, Nuhuyifu B. Comparative Determination of
Vitamin B1 in Mosquitoes Repellent Cream by HPLC and UV. Xinjiang Agricultural
Sciences. 2020 Oct 20;57(10):1892.

15. Hossain MF, Rashid M, Sidhu R, Mullins R, Mayhew SL. A simplified, specific HPLC method
of assaying thiamine and riboflavin in mushrooms. International journal of food science.
2019 Feb 3;20109.

16.Ullah Q, Mohammad A. Vitamins determination by TLC/HPTLC—a mini-review. JPC-
Journal of Planar Chromatography-Modern TLC. 2020 Oct;33:429-37.

17.Huang L, Tian S, Zhao W, Liu K, Guo ]. Electrochemical vitamin sensors: A critical review.
Talanta. 2021 Jan 15;222:121645.

18.Hashemi SH, Yahyavi H, Kaykhaii M, Hashemi M, Mirmoghaddam M, Keikha A]
Spectrofluorometrical determination of vitamin B1 in different matrices using Box-
Behnken designed pipette tip solid phase extraction by a carbon nanotube sorbent.

ChemistrySelect. 2019 Mar 22;4(11):3052-7.
55



19. Ahmed AT, Abdulaziz MS. ik d¥asall ¢ poasioall 0,60 0 ol gl Jadall i)
SUll ) 58Y), Samarra Journal of Pure and Applied Science. 2021;3(4).

20.IUPAC. Compendium of Chemical Terminology, 2nd ed. (the "Gold Book"). Compiled by A.
D. McNaught and A. Wilkinson. Blackwell Scientific Publications, Oxford (1997). Online

version (2019-) created by S. J. Chalk. ISBN 0-9678550-9-8.
https://doi.org/10.1351/goldbook.

21. Araujo P. Key aspects of analytical method validation and linearity evaluation. Journal of
Chromatography B. 2009 Aug 1;877(23):2224-2234.

56


https://doi.org/10.1351/goldbook

Samarra J. Pure Appl. Sci., 2024; 6 (2/2): 45-57

Suhad M. et al.

IRRGI Samarra Journal of Pure and Applied Science SJPAS

Academic Scientific Joumals

p ISSN: 2663-7405

www.sjpas.com
e ISSN: 2789-6838

Determination of Thiamine hydrochloride in its pure form and in
its pharmaceutical formulation by oxidative coupling method

Suhad Abdel Moneim Yassin!*, Khalaf F AlSamarrai?

1- Department of Chemistry, College of Education, University of Samarra, Samarra, Iraq
2- Department of Medical Laboratory Technologies, Al Salam University College, Baghdad, Iraq

Article Information

Received: 13/07/2023
Revised: 10/08/2023

Accepted: 20/08/2023
Published: 30/08/2024

Abstract

Keywords:

Vitamin B1,
Aminoantipyrene-4,
potassium ferricyanide
K3Fe(CN)e, Oxidation
reaction and coupling,
Thimine hydrochloride

Corresponding Author

E-mail:
suhadchemical@gamil.com
Mobile:

Developed a new and accurate spectrophotometric method for the
determination of thiamine hydrochloride (VitB1) in its pure form and in
its pharmaceutical formulation. The method is based on adding
increasing concentrations ranging from 20-100 pg/mL of VitB1 solution
to a series of volumetric flask with a capacity of 10 ml, then adding 2 ml
of the oxidizing agent potassium ferricyanide KsFe (CN) ¢ at a
concentration of 1000 pg/mL The solution was heated to the boiling
point, and then 2 ml of 4-Aminoantipyrene (4-AAP) reagent was added at
a concentration of 1000 pg / ml and the volume was perfected to the
brand distilled, and the absorbance was measured for the length of each
solution against the Planck solution at 634 nm. The optimal conditions
for product formation (type and volume of reagent, temperature, effect
of pH, sequence of additives) were studied. The linearity of the method
for the compound ranged from (20-100) pg/mL, The molar absorption
coefficient was 1011.9 L / mol.cm, the Sandell significance was 0.33 pg /
cm?, the detection limit was 0.099 pg/mL, and the quantitative limit was
2.93066 pg/mL. The recovery percentage ranged between (97.944 -
100.50) % The relative deviation rate RSD% in the range of 0.639 -
4.894% for five readings (n = 5) and for all concentrations of the
calibration curve in one day, while the values of the RSD% ranged in
more than one day Between 0.965 - 4.958%. The method was successful
for the determination of VitB1 in its pharmaceutical preparation by the
direct method and the retrospective study method.




