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Bumetanide [1] (C17H20N2O5S) chemically known as 3-butylami-
no-4-phenoxy-5-sulfamoylbenzoic acid, is an antiepileptic drug. 
Bumetanide (Figure 1) is synthesized from 4-chlorobenzoic acid 
(Mo. Wt. 364.417g/mol). It is used to treat oedema due to heart 
failure, liver failure, or kidney problems and high blood pressure. 
Bumetanide acts by blocking NKCC1 cation-chloride co-transport-
er and in turn reduced chloride concentration in neurons of brain. 
This leads to more hyperpolarization activity by GABA, useful for 
treatment of neonatal seizures.
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Abstract
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Bumetanide is a potent diuretic. It acts by blocking NKCC-1 cation - chloride co-transporter. The purpose of the present review 
work is to highlight different analytical methods available for Bumetanide estimation in pharmaceutical preparations and biological 
samples. Analytical methods such as UV, HPLC HPTLC, GC-MS, LC-MS etc were found from the literature.

Introduction

Figure 1: Structure of Bumetanide.

Reagent λ 
(nm)

Linearity 
µg/ml Ref

Borate buffer of (pH 9.0)

Phosphate buffer of (pH 7.0)

252 5-75 [2]

Phosphate buffer (pH 3.6)

Phosphate buffer (pH 2.0)

Hydrochloric acid

Distilled water

336.21

346.19

345.02

345.13

1-60 [3]

Acetonitrile 619 0.2-1 [4]

Table 1: Review of Spectrophotometric methods.

Bumetanide analysed by using different analytical techniques is 
referenced in this paper. Analytical techniques found in prior-art 
include spectrophotometry [2,3], spectrofluorimetry [4] (Table 1), 
HPLC [5-25] (Table 2), LC-MS [26-34] (Table 3), GC-MS [35-38] (Ta-
ble 4), capillary electrophoresis [39-41] (Table 5), CE-ESI-MS [42], 
HPTLC [43], Luminescent methods [44] (Table 6).
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Mobile phase(v/v) λ(nm) Type of Column Linearity (µg/ml) Ref
HPLC
Acetic acid: Acetonitrile: Water (0.1: 80: 20) 220 C18 column (250 mm × 4.60 mm i.d, 

5μm) 0.1-100 [5]

HPLC
Methanol: Water (70:30) 335 ODS2C18 250mm×4.6mm i.d, 5µm 1-10 [6]

HPLC
Phosphate buffer solution (pH 7.8) – Aceto-
nitrile (70:30)

216 Alitima C8 column (4.6mm×250mm 
5µm) 0.6-1.6 [7]

HPLC
Methanol-Water-Acetic acid (60:40:0.5) 231 RP-8 (Varian) 250 x 4.6 mm, 10 µm 0.04-0.18 [8]

HPLC
Glacial acetic acid: Tetrahydrofuran: Water: 
methanol (2:5:45:50)

254 Bondapak C18 column -- [9]

HPLC
0.1% O-pthalaldehyde and Acetonitrile 254 C18 250mm×4.6mm5µm 0.315-1.875 [10]

HPLC
Acetonitrile –Water (50:50) 228 kromasil C-18 - [11]

HPLC
Methanol: Water (75:28) 264 Kontron phenomenex column 

(4.6mm×250mm 5µm) 0.038-0.608 [12]

HPLC 
0.05mol/L potassium dihydrogen phosphate 
-acetonitrile (50:50)

267 - 20-60 [13]

HPLC
Methanol-water (75: 25) 328 Hypersil ODS2 column 0.208-1.040 [14]

HPLC
Methanol-Water (60: 40) 220 kromosil ODS (5µm×4.6, 200mm) 0.013-0.13 [15]

UPLC
Water: Acetonitrile (30: 70)

Acquity SB C18, 2 x 100 mm, 1.8μm, 
5m 12.5-75 [16]

HPLC
Acetonitrile–Water (50: 50) -- μBondapak C18 column 50-499 [17]

HPLC
Acetonitrile -0.01 M Phosphoric acid (35:65) 235 C8 reversed phase column (4.8 x 150 

mm) 10-100 [18]

HPLC
50 mmol L−1 Phosphate buffer (pH = 3.0); 
solvent B: Acetonitrile.

214

Agilent Zorbax XDB-C18 column 
(150mmlength×4.6mm

i.d., 5 lm particle size)

5-250 [19]

HPLC
0.05 M Phosphate buffer (pH 3) - Acetonitrile 230 HP Hypersil ODS ( &)) 5-flrn column, 

200 mm x4.6 mm I.D. - [20]

HPLC 
Eluent A-Water: Triethylamine: Phos-
phoric acid pH-3.3: Acetonitrile 
(530ml:145µl:650µl:470ml)
Eluent B-
Water: Triethylamine: Phosphoric acid 
pH-3.3: Acetonitrile (800ml: 145µl: 380µl: 
200ml)

223

Lichrospher 100 RP-18 OctaDecylSilyl 
encapped

(5 mm) column

- [21]

HPLC
Methanol: Water: Glacial acetic acid (66:34:1) 228 Bonded phase C18 column 5-2000 [22]

HPLC 
Methanol: Water: Glacial acetic acid 
(70:30:0.1)

228 Reverse phase C-18 radial capression 
cartridge

Plasma (2.5-100)

Urine (10-500)
[23]

60% (v/v) Methanol in aqueous potassium 
dihydrogen orthophosphate (O.l%, w/v); 
Phosphoric Acid(pH- 4)

338 µBondapak C18 1-100 [24]

Methanol: Water: Glacial acetic acid 
(65:35:1) 235 Reverse phase C 18 - [25]

Table 2: Review of liquid chromatographic methods.
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Method Mobile phase (v/v) Linearity 
ng/ml Ref

LC-MS 1% Acetic acid-Acetonitrile. 2-200 [26]
LC-MS Acetonitrile-Water (50:50) 0.3-1 [27]
LC-MS --- 0.3-200 [28]
LC-MS Methanol: Water(50:50) 1-1250 [29]
LC-MS 1% Acetic acid in water- 

acetonitrile
1-500 [30]

LC-MS 1% Aqueous formic acid : 
Acetonitrile (50:50)

1-200 [31]

UPLC-MS Acetonitrile: 1% Formic acid 
(50:50)

2-500 [32]

UPLC-MS/MS 10 mM Ammonium acetate 
-Methanol

1.25-12.5 [33]

UPLC-MS/MS 15mmol/L Ammonium acetate 
solution –Methanol

- [34]

Table 3: Review of liquid chromatography– 
 Mass spectrophotometric methods.

Method Carrier 
gas

Linearity µg/
ml Column Ref

GC-MS Helium 2.5-5 Fused-silica cross-
linked methyl silicone 

capillary column

[35]

GC-MS Helium - HP-1 capillary [36]
GC-MS Helium Horse urine 

0.5-5
Capillary Column 

VF-DA
[37]

GC-MS Helium Human urine 
2.5-20

Combipal  and  Factor 
Four  Capillary  Col-

umn  VF-DA

[38]

Table 4: Review of GC-MS methods.

Mobile phase Linearity
µg/ml

λ
(nm)

Ref

CE
5 mM of triethylamine, 0.1 lM of 
fluorescein, and 5% of n-butanol

2.5-125 473 [39]

CE
H3BO3–Na2B4O7  (pH 8.98)

1-50 -- [40]

CE
Citrate buffer (pH-5)
Phosphate buffer(pH-7)
Borate buffer(pH 7-10)

-- 350 [41]

CE-ESI-MS
40 mM Ammonium formate buffer 
(pH 9.40)

0.9-165 214 [42]

Table 5: Review of Capillary electrophoresis (CE) methods.

Method Mobile phase Linearity 
µg/ml

λ 
(nm) Ref

HPTLC Toluene: Ethyl acetate: 
Formic acid 

(7:3.5:0.5 v/v/v)

100-800 335 [43]

Luminescent Methanol 50-5000 325 [44]

Table 6: Review of other methods.

Conclusion
Different analytical methods such as UV, HPLC, UPLC, Capillary 

electrophoresis and hyphenated techniques such as LC-MS, GC-MS, 
and CE-ESI-MS were reported in previous research for estimation 
of Bumetanide. Determination of Bumetanide in biological sam-
ples, bulk and pharmaceutical dosage forms were also reported. 
This review article will be very useful for the researchers to com-
pare any new analytical method developed with that of the previ-
ously available methods for the estimation of Bumetanide.

Bibliography
1. Flamenbaum W., et al. “Pharmacology, therapeutic efficacy, 

and adverse effects of Bumetanide, a new loop diuretic”. Phar-
macotherapy 2 (1982): 213-222.

2. Chaitanya B and Raja S. “Method development and validation 
of Bumetanide by UV spectrophotometric method in bulk and 
pharmaceutical dosage form”. European Journal of Biomedical 
and Pharmaceutical Sciences 5.3 (2018): 443-450.

3. Annapurna MM., et al. “New spectrophotometric methods for 
the quantification of Bumetanide tablets”. Acta Scientific Phar-
maceutical Sciences 3.8 (2019): 91-95.

4. Abd-Elzaher MM., et al. “Characterization of Eu (III) complex 
for determination of Bumetanide in pharmaceutical prepara-
tions and in biological fluids”. Egypt Journal of Chemistry 59.5 
(2016): 701-718.

5. Annapurna MM., et al. “New Stability Indicating RP-UFLC 
Method for the Determination of Bumetanide - A Potent Di-
uretic”. Acta Scientific Pharmaceutical Sciences 3.8 (2019): 84-
90.

6. Rao JR., et al. “Stability indicating RP-HPLC method for Bu-
metanide in bulk drug and tablet formulation”. Asian Journal of 
Research in Chemistry 2.3 (2009): 266-269.

7. Huang Q., et al. “HPLC Determination of the dissolution of Bu-
metanide tablets”. Chinese Journal of Pharmaceutical Analysis 
27.8 (2007): 1285-1287.

https://www.ncbi.nlm.nih.gov/pubmed/6763204
https://www.ncbi.nlm.nih.gov/pubmed/6763204
https://www.ncbi.nlm.nih.gov/pubmed/6763204
https://www.ejbps.com/ejbps/abstract_id/4048
https://www.ejbps.com/ejbps/abstract_id/4048
https://www.ejbps.com/ejbps/abstract_id/4048
https://www.ejbps.com/ejbps/abstract_id/4048
https://www.actascientific.com/ASPS/pdf/ASPS-03-0344.pdf
https://www.actascientific.com/ASPS/pdf/ASPS-03-0344.pdf
https://www.actascientific.com/ASPS/pdf/ASPS-03-0344.pdf
https://www.researchgate.net/publication/316254759_Characterization_of_EuIII_complex_for_determination_of_bumetanide_in_pharmaceutical_preparations_and_in_biological_fluids
https://www.researchgate.net/publication/316254759_Characterization_of_EuIII_complex_for_determination_of_bumetanide_in_pharmaceutical_preparations_and_in_biological_fluids
https://www.researchgate.net/publication/316254759_Characterization_of_EuIII_complex_for_determination_of_bumetanide_in_pharmaceutical_preparations_and_in_biological_fluids
https://www.researchgate.net/publication/316254759_Characterization_of_EuIII_complex_for_determination_of_bumetanide_in_pharmaceutical_preparations_and_in_biological_fluids
https://www.researchgate.net/publication/335810417_New_Stability_Indicating_RP-UFLC_Method_for_the_Determination_of_Bumetanide_-_A_Potent_Diuretic
https://www.researchgate.net/publication/335810417_New_Stability_Indicating_RP-UFLC_Method_for_the_Determination_of_Bumetanide_-_A_Potent_Diuretic
https://www.researchgate.net/publication/335810417_New_Stability_Indicating_RP-UFLC_Method_for_the_Determination_of_Bumetanide_-_A_Potent_Diuretic
https://www.researchgate.net/publication/335810417_New_Stability_Indicating_RP-UFLC_Method_for_the_Determination_of_Bumetanide_-_A_Potent_Diuretic
https://ajrconline.org/AbstractView.aspx?PID=2009-2-3-10
https://ajrconline.org/AbstractView.aspx?PID=2009-2-3-10
https://ajrconline.org/AbstractView.aspx?PID=2009-2-3-10
https://www.ingentaconnect.com/content/jpa/cjpa/2007/00000027/00000008/art00042
https://www.ingentaconnect.com/content/jpa/cjpa/2007/00000027/00000008/art00042
https://www.ingentaconnect.com/content/jpa/cjpa/2007/00000027/00000008/art00042


63

Citation: Palyam Bhanu and Raja Sundararajan. “A Review of Different Analytical Techniques: Bumetanide". Acta Scientific Pharmaceutical Sciences 4.2 
(2020): 60-64.

A Review of Different Analytical Techniques: Bumetanide

8. Zivanov SD., et al. “High-performance liquid chromatographic 
method for the determination of Bumetanide in pharmaceu-
tical preparations”. Journal of Pharmaceutical and Biomedical 
Analysis 7.2 (1989): 1889-1892.

9. Seethi R., et al. “Development and validation of RP-HPLC for 
estimation of Bumetanide in tablet formulation”. Indian Jour-
nal of Field Veterinarians 9.4 (2014): 46-53.

10. Suresh KP., et al. “RP-HPLC estimation of Bumetanide and its 
impurities oral solid dosage form”. Asian Journal of Chemistry 
31.10 (2019): 2215-2221.

11. Kun T. “Content determination of principal agents in Bu-
metanide tablets by HPLC-Flourimetry”. China Pharmacy 19 
(2005): 1493-1494.

12. Guo-qin W., et al. “Determination of dissolution of Bumetanide 
tablets by HPLC”. Strait Pharmaceutical Journal 9 (2007): 34-
36.

13. Bu-juan Y. “Determination of Bumetanide in Bumetanide tab-
lets by HPLC”. China Medical herald 26 (2008): 31-32.

14. Bao-qiang R. “Determination of Bumetanide tablets by HPLC”. 
Strait Pharmaceutical Journal 1 (2006): 77-78.

15. Dong-ming P., et al. “Determination of Bumetanide for injec-
tion by HPLC”. Chinese Journal of Modern Applied Pharmacy 5 
(2006): 404-406.

16. Chaitanya B and Raja S. “Method development, validation and 
stability studies for determination of Bumetanide in bulk and 
pharmaceutical dosage form by RP-UPLC”. International Jour-
nal of Pharmacy and Pharmaceutical Sciences 10.3 (2018): 35-
42.

17. Legorburu M J., et al. “Quantitative Determination of the Loop 
Diuretic Bumetanide in Urine and Pharmaceuticals by High-
Performance Liquid Chromatography with Amperometric De-
tection”. Journal of Chromatographic Science 39 (2001): 425-
430.

18. Ashok KS., et al. “Simultaneous analysis of furosemide and Bu-
metanide in horse plasma in high performance liquid chroma-
tography”. Biomedical chromatography 3.6 (1989): 262-265.

19. Zhuomin Z., et al. “Determination of diuretics in human urine 
by hollow fibre-based liquid-liquid microextraction coupled to 
high performance liquid chromatography”. Analyst 9 (2008): 
1187-1194.

20. Cooper SF., et al. “Comprehensive screening procedure for di-
uretics in urine by high performance liquid chromatography”. 
Journal of Chromatography B, Biomedical Sciences and Applica-
tions 489.1 (1989): 65-88.

21. Guchelaar HJ., et al. “A High Performance liquid chromato-
graphic method for the screening of 21 diuretic in human 
urine”. Fresenius Journal of Analytical Chemistry 363.7 (1999): 
700-705.

22. Wells TG., et al. “Measurement of Bumetanide in plasma and 
urine by high performance liquid chromatography and appli-
cation to Bumetanide disposition”. Journal of Chromatography 
B 570.1 (1991): 235-242.

23. Ameer B and Burlingame MB. “Determination of Bumetanide 
in human plasma and urine by high performance liquid chro-
matography with fluorescence detection”. Analytical letters 
21.9 (1988): 1589-1601.

24. Walmsley LM., et al. “Determination of Bumetanide in the 
plasma of non-human primates by high performance liquid 
chromatography”. Journal of Chromatography B: Biomedical 
Sciences and Applications 226.2 (1981): 441-449.

25. Hae-Young P., et al. “Determination of Bumetanide in human 
plasma by a validated HPLC method and its application to its 
single dose pharmacokinetics”. Journal of Pharmaceutical In-
vestigation 35.1 (2005): 51-55.

26. Deventer K., et al. “Screening for 18 diuretics and probenecid 
in doping analysis by liquid chromatography-tandem mass 
spectrometry”. Biomedical Chromatography 16 (2002): 529-
535.

27. Sanz NV., et al. “Determination and characterization of diuret-
ics in human urine by liquid chromatography coupled to pneu-
matically assisted electrospray ionization mass spectrometry”. 
Journal of Mass Spectrometry 36.6 (2001): 1-18.

28. Patel DS., et al. “Application of a rapid and sensitive liquid chro-
matography - tandem mass spectrometry method for determi-
nation of Bumetanide in human plasma for bioequivalence 
study”. Journal of Pharmaceutical and Biomedical Analysis 66 
(2012): 365-370.

29. Yijun LI., et al. “Sensitive isotope dilution liquid chromatog-
raphy/tandem mass spectrometry method for quantitative 
analysis for Bumetanide in serum and brain tissue”. Journal of 
Chromatography B Analytical Technologies in Biomedical Life 
Science 879 (2011): 998-1002.

https://www.sciencedirect.com/science/article/abs/pii/0731708589802092
https://www.sciencedirect.com/science/article/abs/pii/0731708589802092
https://www.sciencedirect.com/science/article/abs/pii/0731708589802092
https://www.sciencedirect.com/science/article/abs/pii/0731708589802092
https://www.indianjournals.com/ijor.aspx?target=ijor:ijfv&volume=9&issue=4&article=011
https://www.indianjournals.com/ijor.aspx?target=ijor:ijfv&volume=9&issue=4&article=011
https://www.indianjournals.com/ijor.aspx?target=ijor:ijfv&volume=9&issue=4&article=011
https://www.researchgate.net/publication/335503762_RP-HPLC_Estimation_of_Bumetanide_and_its_Impurities_in_Oral_Solid_Dosage_Form
https://www.researchgate.net/publication/335503762_RP-HPLC_Estimation_of_Bumetanide_and_its_Impurities_in_Oral_Solid_Dosage_Form
https://www.researchgate.net/publication/335503762_RP-HPLC_Estimation_of_Bumetanide_and_its_Impurities_in_Oral_Solid_Dosage_Form
https://innovareacademics.in/journals/index.php/ijpps/article/view/23728
https://innovareacademics.in/journals/index.php/ijpps/article/view/23728
https://innovareacademics.in/journals/index.php/ijpps/article/view/23728
https://innovareacademics.in/journals/index.php/ijpps/article/view/23728
https://innovareacademics.in/journals/index.php/ijpps/article/view/23728
https://www.ncbi.nlm.nih.gov/pubmed/11669367
https://www.ncbi.nlm.nih.gov/pubmed/11669367
https://www.ncbi.nlm.nih.gov/pubmed/11669367
https://www.ncbi.nlm.nih.gov/pubmed/11669367
https://www.ncbi.nlm.nih.gov/pubmed/11669367
https://www.ncbi.nlm.nih.gov/pubmed/2620147
https://www.ncbi.nlm.nih.gov/pubmed/2620147
https://www.ncbi.nlm.nih.gov/pubmed/2620147
https://www.ncbi.nlm.nih.gov/pubmed/2745658
https://www.ncbi.nlm.nih.gov/pubmed/2745658
https://www.ncbi.nlm.nih.gov/pubmed/2745658
https://www.ncbi.nlm.nih.gov/pubmed/2745658
https://www.researchgate.net/publication/225792883_A_high-performance_liquid_chromatographic_method_for_screening_angiotensin_II_receptor_antagonists_in_human_urine
https://www.researchgate.net/publication/225792883_A_high-performance_liquid_chromatographic_method_for_screening_angiotensin_II_receptor_antagonists_in_human_urine
https://www.researchgate.net/publication/225792883_A_high-performance_liquid_chromatographic_method_for_screening_angiotensin_II_receptor_antagonists_in_human_urine
https://www.researchgate.net/publication/225792883_A_high-performance_liquid_chromatographic_method_for_screening_angiotensin_II_receptor_antagonists_in_human_urine
https://www.ncbi.nlm.nih.gov/pubmed/1797833
https://www.ncbi.nlm.nih.gov/pubmed/1797833
https://www.ncbi.nlm.nih.gov/pubmed/1797833
https://www.ncbi.nlm.nih.gov/pubmed/1797833
https://www.tandfonline.com/doi/abs/10.1080/00032718808066514
https://www.tandfonline.com/doi/abs/10.1080/00032718808066514
https://www.tandfonline.com/doi/abs/10.1080/00032718808066514
https://www.tandfonline.com/doi/abs/10.1080/00032718808066514
https://www.sciencedirect.com/science/article/pii/S0378434700860788
https://www.sciencedirect.com/science/article/pii/S0378434700860788
https://www.sciencedirect.com/science/article/pii/S0378434700860788
https://www.sciencedirect.com/science/article/pii/S0378434700860788
https://www.researchgate.net/publication/6275730_Determination_of_hydrochlorothiazide_in_human_plasma_by_liquid_chromatographytandem_mass_spectrometry
https://www.researchgate.net/publication/6275730_Determination_of_hydrochlorothiazide_in_human_plasma_by_liquid_chromatographytandem_mass_spectrometry
https://www.researchgate.net/publication/6275730_Determination_of_hydrochlorothiazide_in_human_plasma_by_liquid_chromatographytandem_mass_spectrometry
https://www.researchgate.net/publication/6275730_Determination_of_hydrochlorothiazide_in_human_plasma_by_liquid_chromatographytandem_mass_spectrometry
https://www.ncbi.nlm.nih.gov/pubmed/12474217
https://www.ncbi.nlm.nih.gov/pubmed/12474217
https://www.ncbi.nlm.nih.gov/pubmed/12474217
https://www.ncbi.nlm.nih.gov/pubmed/12474217
https://www.ncbi.nlm.nih.gov/pubmed/11433538
https://www.ncbi.nlm.nih.gov/pubmed/11433538
https://www.ncbi.nlm.nih.gov/pubmed/11433538
https://www.ncbi.nlm.nih.gov/pubmed/11433538
https://www.ncbi.nlm.nih.gov/pubmed/22475517
https://www.ncbi.nlm.nih.gov/pubmed/22475517
https://www.ncbi.nlm.nih.gov/pubmed/22475517
https://www.ncbi.nlm.nih.gov/pubmed/22475517
https://www.ncbi.nlm.nih.gov/pubmed/22475517
https://www.ncbi.nlm.nih.gov/pubmed/21414852
https://www.ncbi.nlm.nih.gov/pubmed/21414852
https://www.ncbi.nlm.nih.gov/pubmed/21414852
https://www.ncbi.nlm.nih.gov/pubmed/21414852
https://www.ncbi.nlm.nih.gov/pubmed/21414852


64

Citation: Palyam Bhanu and Raja Sundararajan. “A Review of Different Analytical Techniques: Bumetanide". Acta Scientific Pharmaceutical Sciences 4.2 
(2020): 60-64.

A Review of Different Analytical Techniques: Bumetanide

30. Deventer K., et al. “Simultaneous determination of beta-
blocking agents and diuretics in doping analysis by liquid 
chromatography/mass spectrometry with scan-to-scan polar-
ity switching”. Rapid Communication in Mass Spectrometry 19 
(2005): 90-98.

31. Shobha A., et al. “Comprehensive screening of diuretics in 
human urine using liquid chromatography tandem mass 
spectrometry”. Analytical Chemistry an Indian Journal 13.7 
(2013):270-283.

32. Sachin D., et al. “An ultra-fast and sensitive detection of 165 
drugs of abuse in human urine using polarity switching ultra-
performance liquid chromatography tandem mass spectrom-
etry”. Analytical Chemistry an Indian Journal 15.8 (2015): 319-
338.

33. John OT., et al. “A high-throughput multicomponent screening 
method for diuretics, masking agents, central nervous system 
(CNS) stimulants and opiates in human urine by UPLC-MS/
MS”. Journal of Mass Spectrometry 43 (2008): 980-992.

34. Gong XU., et al. “Determination of 37 illegally added in weight 
losing, lipid lowering and laxative health foods by UPLC-MS/
MS”. Chinese Journal of Pharmaceutical Analysis 36.5 (2016): 
918-928.

35. Lisi AM., et al. “Screening of diuretics in human urine by gas 
chromatography-mass spectrometry with derivatisation by 
direct extractive alkylation”. Journal of chromatography B: Bio-
medical Sciences and Applications 563.2 (1991): 257-270.

36. Beyer J., et al. “Screening procedure for detection of diuretics 
and uricosurics and/or their metabolites in human urine us-
ing gas chromatography-mass spectrometry after extractive 
methylation”. Therapeutic Drug Monitoring 27.4 (2005): 509-
520.  

37. Heinz WH and Rudiger S. “Detection of diuretics in horse urine 
by GC/MS”. Journal of Analytical Toxicology 16.3 (1992): 194-
198.

38. Olga Z., et al. “Determination of 8 Diuretics and Probenecid 
in Human Urine by Gas Chromatography-Mass Spectrom-
etry: Confirmation Procedure”. American Journal of Analytical 
Chemistry 3.4 (2012): 320-327.

39. Xiuhan Y., et al. “Indirect laser-induced fluorescence detection 
of diuretics separated by capillary electrophoresis”. Journal of 
Separation Science 29 (2006): 677-683.

40. Xinyu Z., et al. “A online-field amplification sample stacking 
method for the determination of diuretics in the urine by 
capillary electrophoresis - amperometric detection”. Talanta 
76.1(2008): 15-20.

41. Gonzalez E., et al. “Direct determination of diuretics drugs in 
urine by capillary zone electrophoresis using fluorescence de-
tection”. Journal of Chromatography B: Biomedical Science Ap-
plications 687.1 (1996): 145-150.

42. Minghua L., et al. “A new method for screening and determi-
nation of diuretics by on-line CE-ESI-MS”. Electrophoresis 28 
(2007): 1461-1471.

43. Kumar M., et al. “Development and validation of stability indi-
cating HPTLC method for analysis of Bumetanide in bulk drug 
and tablet dosage form”. Research Journal of Pharmacy and 
Technology 3.1 (2010): 239-243.

44. Luna T and Olga Z. “Simple and rapid determination of diuret-
ics by luminescent method”. Journal of Pharmacy and Pharma-
cology 4 (2013): 520-527.

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: https://www.actascientific.com/
Submit Article: https://www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

https://www.ncbi.nlm.nih.gov/pubmed/15584083
https://www.ncbi.nlm.nih.gov/pubmed/15584083
https://www.ncbi.nlm.nih.gov/pubmed/15584083
https://www.ncbi.nlm.nih.gov/pubmed/15584083
https://www.ncbi.nlm.nih.gov/pubmed/15584083
https://www.tsijournals.com/abstract/comprehensive-screening-of-diuretics-in-human-urine-using-liquid-chromatography-tandem-mass-spectrometry-599.html
https://www.tsijournals.com/abstract/comprehensive-screening-of-diuretics-in-human-urine-using-liquid-chromatography-tandem-mass-spectrometry-599.html
https://www.tsijournals.com/abstract/comprehensive-screening-of-diuretics-in-human-urine-using-liquid-chromatography-tandem-mass-spectrometry-599.html
https://www.tsijournals.com/abstract/comprehensive-screening-of-diuretics-in-human-urine-using-liquid-chromatography-tandem-mass-spectrometry-599.html
https://www.researchgate.net/publication/316028723_An_ultra_fast_and_sensitive_detection_of_165_drugs_of_abuse_in_human_urine_using_polarity_switching_ultra_performance_liquid_chromatography_tandem_mass_spectrometry
https://www.researchgate.net/publication/316028723_An_ultra_fast_and_sensitive_detection_of_165_drugs_of_abuse_in_human_urine_using_polarity_switching_ultra_performance_liquid_chromatography_tandem_mass_spectrometry
https://www.researchgate.net/publication/316028723_An_ultra_fast_and_sensitive_detection_of_165_drugs_of_abuse_in_human_urine_using_polarity_switching_ultra_performance_liquid_chromatography_tandem_mass_spectrometry
https://www.researchgate.net/publication/316028723_An_ultra_fast_and_sensitive_detection_of_165_drugs_of_abuse_in_human_urine_using_polarity_switching_ultra_performance_liquid_chromatography_tandem_mass_spectrometry
https://www.researchgate.net/publication/316028723_An_ultra_fast_and_sensitive_detection_of_165_drugs_of_abuse_in_human_urine_using_polarity_switching_ultra_performance_liquid_chromatography_tandem_mass_spectrometry
https://www.ncbi.nlm.nih.gov/pubmed/18576434
https://www.ncbi.nlm.nih.gov/pubmed/18576434
https://www.ncbi.nlm.nih.gov/pubmed/18576434
https://www.ncbi.nlm.nih.gov/pubmed/18576434
https://www.ingentaconnect.com/content/jpa/cjpa/2016/00000036/00000005/art00026
https://www.ingentaconnect.com/content/jpa/cjpa/2016/00000036/00000005/art00026
https://www.ingentaconnect.com/content/jpa/cjpa/2016/00000036/00000005/art00026
https://www.ingentaconnect.com/content/jpa/cjpa/2016/00000036/00000005/art00026
https://www.ncbi.nlm.nih.gov/pubmed/2055991
https://www.ncbi.nlm.nih.gov/pubmed/2055991
https://www.ncbi.nlm.nih.gov/pubmed/2055991
https://www.ncbi.nlm.nih.gov/pubmed/2055991
https://www.ncbi.nlm.nih.gov/pubmed/16044110
https://www.ncbi.nlm.nih.gov/pubmed/16044110
https://www.ncbi.nlm.nih.gov/pubmed/16044110
https://www.ncbi.nlm.nih.gov/pubmed/16044110
https://www.ncbi.nlm.nih.gov/pubmed/16044110
https://academic.oup.com/jat/article-abstract/16/3/194/719087?redirectedFrom=PDF
https://academic.oup.com/jat/article-abstract/16/3/194/719087?redirectedFrom=PDF
https://academic.oup.com/jat/article-abstract/16/3/194/719087?redirectedFrom=PDF
https://www.researchgate.net/publication/273751080_Determination_of_8_Diuretics_and_Probenecid_in_Human_Urine_by_Gas_Chromatography-Mass_Spectrometry_Confirmation_Procedure
https://www.researchgate.net/publication/273751080_Determination_of_8_Diuretics_and_Probenecid_in_Human_Urine_by_Gas_Chromatography-Mass_Spectrometry_Confirmation_Procedure
https://www.researchgate.net/publication/273751080_Determination_of_8_Diuretics_and_Probenecid_in_Human_Urine_by_Gas_Chromatography-Mass_Spectrometry_Confirmation_Procedure
https://www.researchgate.net/publication/273751080_Determination_of_8_Diuretics_and_Probenecid_in_Human_Urine_by_Gas_Chromatography-Mass_Spectrometry_Confirmation_Procedure
https://www.ncbi.nlm.nih.gov/pubmed/16605087
https://www.ncbi.nlm.nih.gov/pubmed/16605087
https://www.ncbi.nlm.nih.gov/pubmed/16605087
https://www.sciencedirect.com/science/article/abs/pii/S0039914008000969
https://www.sciencedirect.com/science/article/abs/pii/S0039914008000969
https://www.sciencedirect.com/science/article/abs/pii/S0039914008000969
https://www.sciencedirect.com/science/article/abs/pii/S0039914008000969
https://www.ncbi.nlm.nih.gov/pubmed/9001961
https://www.ncbi.nlm.nih.gov/pubmed/9001961
https://www.ncbi.nlm.nih.gov/pubmed/9001961
https://www.ncbi.nlm.nih.gov/pubmed/9001961
https://www.ncbi.nlm.nih.gov/pubmed/17367107
https://www.ncbi.nlm.nih.gov/pubmed/17367107
https://www.ncbi.nlm.nih.gov/pubmed/17367107
https://www.researchgate.net/publication/276001281_Simple_and_Rapid_Determination_of_Diuretics_by_Luminescent_Method
https://www.researchgate.net/publication/276001281_Simple_and_Rapid_Determination_of_Diuretics_by_Luminescent_Method
https://www.researchgate.net/publication/276001281_Simple_and_Rapid_Determination_of_Diuretics_by_Luminescent_Method

	_GoBack
	_GoBack
	_GoBack

