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Summary of major findings 

Methods for simultaneous detection and determination of adulterants in herbal 

products are highly required to battle with adulteration. In this study, TLC methods 

were developed and used to detect conventional drugs adulterated in herbal products. 

Chromatographic separations were highly reproducible and more than 10 samples 

could be analysed in one run. Herbal products were screened for the presence of 

metronidazole, trimethoprim, sulfamethoxazole, sildenafil, paracetamol, 

pyrimethamine, sulfadoxine, acetyl salicylic acid, ibuprofen, diclofenac, quinine, and 

lumefantrine. The developed TLC methods can be used for preliminary screening of 

samples before using confirmatory techniques.  

Confirmation and quantitation of adulterants require highly selective and sensitive 

methods. For cost effectiveness, multi-analyte methods are desired. Therefore, two 

HPLC-MS/MS methods for simultaneous determination of analytes were developed, 

validated and tested. One method focused on the antibiotic adulterants (amoxicillin, 

ampicillin, metronidazole, trimethoprim, ciprofloxacin and sulfamethoxazole) while the 

other on antimalarial adulterants (chloroquine, quinine, sulfadoxine, pyrimethamine, 

mefloquine, lumefantrine, amodiaquine, artemisinin, dihydroartemisinin, artesunate 

and artemether). Both methods showed high sensitivity, accuracy, and precision. We 

recommend these methods for use by herbal product regulatory organs. 


