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Determination of five acid radicals in chemical
reference substances by ion chromatography

MA Ling — yun, MENG Yu - xin, ZHAI Chen - fei,
FENG Yu —fei, LIU Qian, NIU Jian — zhao *

(National Institutes for Food and Drug Control, Beijing 100050, China)

Abstract Objective:To establish an ion chromatography method suitable for simultaneous determination of acid
radical content in chemical reference substances containing methanesulfonic acid, hydrochloric acid, phosphoric
acid, sulfuric acid and butadisulfonic acid. Methods: The chromatographic column of Metrosep A Supp 5 250/
4.0 (250 mm x4.0 mm, 5 pm) was used with 6. 4 mmol + L.”' Na,CO, and 2. 0 mmol + L.=' NaHCO; as the elu-
ent with a flow rate of 0. 7 mL + min~'. Column temperature was 30 “C. Results: Methanesulfonate (19.1 -71.7
pg + mL™"), chloride ion (2.6 —25.8 wg - mL™"), phosphate (7.0 -=26.3 pg - mL™"), sulfate (6.8 —51.0
pg + mL™"), and succinate (21.3 —=105.5 pg - mL™") had good linear relationships within their respective ran-
ges (r=0.999 5). Precision (RSD<2% ), stability (RSD<2% ) and repeatability (RSD<2% ) were good.

The average recovery rates (n=9) were 98% —102% . Calculated as salt formation, the content of mesylate in
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amlodipine mesylate was 23. 69% , the content of hydrochloric acid in guanfacine hydrochloride was 12. 66% , the

- 1742 -

content of phosphoric acid in reagliptin phosphate was 17.38% , the content of sulphate in salbutamol sulfate was
16.49% , and the content of butyldisulfonic acid in adenosine butyldisulfonic acid was 45. 61%. The deviation be-
tween theoretical and measured values was less than 0. 50%. The measured values were close to the theoretical val-
ues. Conclusion: The method is suitable for the screen and determination of acid radicals in chemical reference
products containing methanesulfonic acid, hydrochloric acid, phosphoric acid, sulfuric acid and butadisulfonic acid.

Keywords : methanesulfonic acid; hydrochloric acid; phosphoric acid; sulfuric acid; butadisulfonic acid; content

determination; chemical reference substance; ion chromatography
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Fig. 1 Chemical structures of guanfacine hydrochloride ( A ) ,shafemide mesylate ( B) ,salbutamol sulfate( C) , repagliptin phosphate( D) and ade-

nosylmethionine butyldisulfonate ( E)
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Fig. 3 Chromatograms of sample solution of salfamide mesylate( A) , guanfacine hydrochloride(B) , oseltamivir phosphate( C) , salbutamol sul-

fate( D) and adenosine succinylmethionine succinate ( E)
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Tab.1 Linear regression equation and related parameters
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IR AR (CH, 0,5 ) Y =85.422 6X-0.215 6 0.999 9 19.1~71.7 0. 035
A®T(C) Y =240.396 6X -0. 134 9 0.999 9 2.6~25.8 0.012'5
BRAAR (PO, ) Y=71.4313X-0.1329 0.999 7 7.0~26.3 0.05
TR (S0,27) Y =177.945 2X -0.210 2 0.999 7 6.8~51.0 0. 025
T R (C4Hg04S,27) Y =75.736 8X -0.503 3 0.999 5 21.3~105.5 0.05
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®2 FUHERBRRSEERESNEE

Tab. 2 Theoretical and measured values of acid radical content in the test sample
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PRAR R
(salification of acid radical )

FRAES

(sample)

B E

(average content)/ %

ErR LA 2%
(theoretical value)/% (deviation)/%

N E
(content )/ %

FR#7% ( methanesulfonic HRIRYDIE I (safiramine 23.91 23.69 24.05 0.36
acid) methanesulfonate ) 23.88

23.45

23.60

23.68
EhERINE S ( guanfacine 12.67 12.66 12.88 0.22
hydrochloride ) 12.63

12.63

L8 (hydrochloric acid)

12.70
12.66
12.67
BEEATRHSHTT (rigagliptin 17.42 17.38 17.20 0.18
phosphate ) 17.39
17.29
17.27
17.55
17.38
TRERYD T e ( salbutamol 16.55 16. 49 16.97 0.48
sulfate ) 16.51
16.49
16.47
16. 44
16.51
T R B 2R (adenosine 45.53 45.61 45.87 0.26

T2 ( phosphoric acid)

IR (sulfuric acid)

T 2 (butanedioic acid)
methionine succinate ) 45.82

45.28

45.59

46.08

45.38
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Tab.3 Recovery test results
ERAR AR VR I SER IR RSD/
(salification of acid radicalacid radical) ( solution concentration) /% (recovery rate) /% (average recovery rate) /% %
i % ( methanesulfonic acid) 80 101.0 100. 2 98. 4 99.9 1.3
100 99.2 100. 4 100.9 100. 2 0.89
120 100. 8 101. 1 99.7 100. 5 0.73
82 (hydrochloric acid) 80 99.0 98.3 98.2 98.5 0.47
100 99. 8 99.0 99.2 99.3 0. 41
120 101.0 99.8 100. 5 100. 4 0.57
{2 ( phosphoric acid) 80 100. 2 103.2 101. 6 101.7 1.5
100 99.2 98.3 98.4 98.6 0.51
120 99. 1 100. 6 100. 8 100. 2 0.92
iR (sulfuric acid) 80 98.6 98.4 98.2 98.4 0.19
100 99.9 97.8 96.7 98. 1 1.7
120 97.3 98.9 99.0 98.4 0.98
T 2 ( butanedioic acid) 80 99. 4 99.7 101.8 100. 3 1.3
100 100. 4 101.2 101. 1 100.9 0. 41
120 101.7 101.5 101.3 101.5 0.19
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