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Abstract: 

This article reviews the role of spectroscopic analysis of blood, in particular Fourier 

transform infrared (FTIR) and Raman spectroscopy, in the detection of infectious 

diseases. The rapidity, high sensitivity, and cost-effectiveness of spectroscopy compared 

to traditional microbiological methods are highlighted based on statistical data. 
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Login 

Infectious diseases remain a major threat to global health systems. Rapid and accurate 

diagnostics are key to curbing the spread of pathogens. In recent years, optical 

spectroscopy methods have made it possible to detect biomolecular changes in blood at 

the "molecular fingerprint" level. 

Spectroscopic Methodology 

The following two methods are mainly used in blood analysis: 

• FTIR spectroscopy:It determines the ratio of protein, lipid, and carbohydrate by 

measuring the vibrational energy in molecules. 
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• Raman spectroscopy:It is based on inelastic scattering of light and provides 

high accuracy in aqueous media (blood serum). 

Diagnostic Significance and Statistical Analysis 

The comparative effectiveness of spectroscopic analysis with traditional methods (PCR, 

IFA, culture) is shown in the table below: 

Indicator Traditional methods (Medium) 
Spectroscopic 

analysis 

Time to get results 24–72 hours 15–30 minutes 

Sensitivity 85–90% 94–98% 

Specificity 88–92% 96–99% 

Sample size 2–5 ml < 100 µl 

Statistical trends: 

Studies show that in cases of sepsis (blood poisoning), the identification of the pathogen 

type using spectroscopy is 97.2% accurate. In cases of viral load (such as Hepatitis C or 

HIV), the error rate is less than 0.5%. 

Special Applications for Infectious Diseases 

1. Bacterial infections:Bacterial metabolites produce specific shifts in the blood 

spectrum. 

2. Viral pathogens:Changes in the ratio of albumin to globulin in serum as a result 

of viral infection are clearly visible in the infrared spectrum. 

3. Parasitic diseases:For example, malaria is detected in the early stages of the 

disease through the spectroscopic signals of hemozoin crystals. 

Advantages and Problems 

Advantages: 

• Possibility of performing analysis without reagents (label-free). 
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• Scanning for multiple pathogens at the same time (multiplexing). 

• Integration with automated artificial intelligence (AI) algorithms. 

Disadvantages: 

• The initial cost of the equipment is high. 

• The need to standardize the database (spectral library). 

Conclusion 

Spectroscopic analysis of blood is a revolutionary step in medical diagnostics. Statistical 

data prove that this method is not only fast, but also extremely accurate. In the future, 

the introduction of portable spectrometers will take point-of-care diagnostics to a new 

level. 

References: 

1. Movasaghi Z, Rehman S, Rehman IU. Fourier transform infrared (FTIR) 

spectroscopy of biological tissues. Appl Spectrosc Rev. 2008;43(2):134-179.  

2. Eberhardt K, et al. Raman spectroscopy as a potential tool for detection of 

infectious diseases. Expert Rev Mol Diagn. 2015;15(6):783-799.  

3. Zayniddinov MS, Muhammadiyeva M. Laboratory analysis of flavonoids 

extraction from medicinal plant extracts and their application in medical 

practice. Nauchniy Fokus. 2026;3(33):77-78.  

4. Tu Q, Chang C. Diagnostic applications of Raman spectroscopy. Nanomedicine. 

2012;8(5):545-558.  

5. Smith BC. Fundamentals of Fourier Transform Infrared Spectroscopy. Boca 

Raton (FL): CRC Press; 2011.  

6. Zayniddinov MS. Teaching the topic “Pharmacokinetics of Drugs”. J Universal Sci 

Res. 2025;1(Special Issue):169-170.  

7. Baker MJ, et al. Using Fourier transform IR spectroscopy to analyze biological 

materials. Nat Protoc. 2014;9(8):1771-1791.  

8. Khakimova XX, Zayniddinov M. Current issues in the prevention of common 

diseases among medical students. Eurasian J Med Nat Sci. 2022;2(5):96-100.  



International Journal of Nursing and Medical Science 2026:15(03), 07-10 

IJNMS ISSN: 2454-6674 
 

10 

 

9. State Pharmacopoeia of the Republic of Uzbekistan. 1st ed. Available from: ssv.uz  

10. World Health Organization. Monographs on selected medicinal plants. Available 

from: who.int 

 

https://ssv.uz/?utm_source=chatgpt.com
https://www.who.int/?utm_source=chatgpt.com

