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Background: The analysis of mixtures using UV-VIS spectroscopy involves 
tedious sample clean-up in order to separate the individual components before 
the actual one at a time measurement. This rigorous procedure arise out of the 
spectral overlap - a common problem in the UV-VIS spectral region, and a 
deterrent to simultaneous analysis. The introduction of computers in 
spectroscopy enabled multivariate measurements leading to the development 
of mathematical techniques for use in multi-component analysis of mixtures. 
Objective: This study investigated the possibility of using three mathematical 
techniques for the simultaneous determination of four binary mixtures, two 
inorganic: cobalt-nickel and potassium dichromate-potassium permanganate, 
and two organic: aspirin-caffeine and α- and β- carotenes. The techniques 
were: 1). Solution of Simultaneous Equations, SSE; 2). Multiwavelength Linear 
Regression Analysis, MLRA, and 3). Gaussian Band Deconvolution, GBD. 
Method: Absorbances (1-nm interval) of the test solutions (the pure 
components, and those prepared by mixing different proportions of the 
individual components) were recorded in the following spectral regions: 350-
580nm (cobalt-nickel), 250-700nm (dichromate-permanganate), 220-340nm 
(aspirin-caffeine), and 350-550nm (α- and β- carotenes). The performance 
characteristics of the techniques were evaluated on the merits of accuracy (% 
Recovery), precision (Relative Standard Deviation, RSD), linearity of response 
(Pearson correlation coefficient, r), and practicability of use. Results: The mean 
percent recovery ranged from 93.40% - 110.78%, while the RSDs were at @ 
10%. The r values obtained were from 0.9774 to exactly 1.0000. Since the 
techniques eliminated the process of separation, the procedure became simpler 
and practicability attributes like speed and ease in analysis, cost reduction in 
reagents and energy, and most importantly minimized hazard exposure were 
realized. Conclusion: The results of the study showed the promising potential 
of the techniques as alternative/complementary tests to chemical analysis 
where the physical separation is not desired. Recommendation: Since 
synthetic mixtures were used, it is recommended that further studies be 
conducted on real samples, to verify the applicability of these techniques.  
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