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Abstract: The importance and application of mucus solutions in sample preparation, a crucial step in genetic
material extraction. This enables the extraction of both deoxyribonucleic acid (DNA) and ribonucleic acid
(RNA) to higher purity and quality. Mucolytic agents, including dithiothreitol, N-acetyl-L-cysteine, and
proteinase K, have been employed to reduce the viscosity or enhance the homogeneity of highly viscous
samples, such as sputum, saliva, and bronchial lavage fluid. The objective of this study was to collate and
present information on commonly used mucolytic agents, including the principles for their appropriate
selection for various types of medical samples, to prevent loss and preserve DNA and RNA during nucleic
acid extraction. The research methodology involved searching and collecting literature from the PubMed
database and other academic sources concerning the use of mucolytic agents in molecular processes,
specifically focusing on their impact on nucleic acid extraction efficiency and amplification. The collected
literature was analyzed and synthesized to compare key aspects, including properties, mechanisms of
action, advantages, limitations, and practical applications of each agent. The findings demonstrated
that viscosity-reducing agents significantly enhanced sample homogeneity, reduced false negatives due
to sample agglutination, and enhanced the accuracy of biomolecular analysis using the nucleic acid
amplification test (NAAT). These agents employed diverse mechanisms, including chemical bond
disruption and enzymatic degradation, to optimize samples for the extraction of high-purity DNA and
RNA. Crucially, the study highlights that factors such as concentration, exposure time, and temperature
must be carefully optimized to prevent inhibition of downstream molecular reactions. Furthermore,
integrating these agents with physical methods and rigorous residual removal protocols is essential for

significantly increasing the accuracy and efficiency of diagnostic testing.

Keywords: nucleic acid extraction; DNA/RNA extraction; nucleic acid; mucolytic agents
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