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The potential of using an organized medium based on nonionic surfactants for the smart colorimetric
determination of proteins using Coomassie Brilliant blue G has been investigated. The optimal conditions
for generating the dyecolorimetric signal in a nonionic surfactant medium have been established. It has
been shown that, in a nonionic surfactant medium, the analytical signal of the reagent and analyte is
significantly increased due to solubilisation and stabilisation of the colloidal-chemical state of solutions.
Micelle-forming surfactants of the Triton series, in particular Triton X-305 at a concentration close to the
critical micelle concentration, demonstrate the highest efficiency. The optimal conditions for registration
of the protein colorimetric signal in aqueous-alcohol solutions of reagent—nonionic surfactant have been
established. An eco-friendly, miniaturised technique for the smart colorimetric determination of protein
(LOD = 1.5 mg L") has been developed, tested, and successfully applied to analyse albumin content in
urine. The proposed approach demonstrates the effectiveness of using nonionic surfactant solutions to
enhance the sensitivity of colorimetric analysis. It can serve as a basis for improving the metrological
characteristics of other reagent systems in solution.
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Y pobomi 6yno GocnidxeHo eheKmuBHICMb 8UKOPUCMAaHHS Opa2aHi3o8aHo20 cepedosuua Ha OCHOBI
HEIOHHUX [08EPXHEB0-aKMUBHUX pPEYOBUH Ofid CMapm-KoriboOpoOMEmMpPUYHO20 BU3Ha4YeHHs Obirkie
3a doromozoto Coomassie Brilliant blue G. Byno ecmaHoernieHO ormumaribHi ymMosu hopMy8aHHS
KOrbOpOMEMPUYHO20 cueHarly bapsHuka 8 cepedosulli HEIOHHUX MO8EePXHE80-aKMUBHUX PEYOBUH.
lMokazaHo, wWo 6 cepedosuli HEIOHHUX [10BEPXHEBO-aKMUBHUX PEYOBUH aHamimuy4Hul cuzHasn
peaceHmy ma aHanimy 36inbwyembcsi 3a805KKU PO3YUHEHHIO ma cmabinizayji KoroiOHO-XiMiYHO20
cmaHy posyuHie. Hatsuwy eghekmugHicmb AeMOHCMPYOMb MiUes10ymeopPHOYi Mo8epPXHEB0-aKMUBHI
pedosuHu psdy Triton, 3okpema Triton X-305 npu koHueHmpauji, 6nusbkiti 0o KKM. BcmaHoeneHo
onmumaribHi yMo8U peecmpauii KOrlbOpOMempuUYHoO20 cueaHary binka y 800HO-CrIUpMmMOoOBUX PO3HUHax
peaceHm—HeioOHHa Mo8epxXHe80-akmMueHa peyosuHa. Po3pobrieHo ma anpobosaHO eKo02iYHO be3rneyHy
MiHiamropu3o8aHy MemoOuKy CMapm-KoriboOpoOMEmMpPUYHO20 susHadyeHHs binka (LOD = 1.5 ma/n), saKy
ycrniwHo 3acmocosaHo 0risi aHarnidy emicmy anbbymiHy e ceudi. 3arnponoHosaHul mnioxid 0eMoHcmpye
eeKkmugHiCmb 8UKOPUCMAaHHS PO34UHI8 HEIOHHUX MO8EePXHE80-aKMUBHUX PEYOBUH SIK cepedosuuia
0r15 Nid8UWEHHS YymaugoCcmi KOIbOPOMEeMmMPUYHO20 8U3HAYEHHS, ma MOXe Crly2ysamu OCHO80K 01
MOKpaW,eHHs1 MemMpPOsI02idYHUX Xapakmepucmuk IHWUX pea2eHmMHUX CUCMeM y PO34HUHaXx.

KnouoBi cnoBa: HeioHHi MOBEPXHEBO-aKTUBHI pe4yoBuHM, Oinok, cMmapTdoH, 6apBHuMK, Coomassie
Brilliant blue G, konbopomMeTpu4He BU3HAYEHHS
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Introduction the analytical form of the substances also improves. In
such systems, the colloidal-chemical state of solutions
can be stabilized, and the proteolytic properties of

Smartphones are increasingly being used as
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Bovine serum albumin (basic substance content Results and discussion
>96.0% Sigma-Aldrich, Germany; BSA) and egg Coomassie Brilliant Blue G — BSA solutions.
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Effect of Ethanol on the spectrophotometric and
RGB signals of protein in reaction with CBBG. The
effect of alcohol on the colloidal-chemical state of
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concentration on the RGB signal of its aqueous and at premicellar concentrations of TX-100. The
water-alcohol solutions was studied to optimise the maximum increase signal (=4%) was recorded at
reagent concentration. The colorimetric sianal of a_stoichiometric ratio of reaaent: n-Surf=1:1. at a
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on the absorption spectra of CBBG-BSA solutions colorimetric signal of the system with alcohol is more
was investigated (Fig.7). The organized medium of stable, which is due to the stabilisation of the colloidal-
a nonionic surfactant increases the intensity of the chemical state. Importantly, the maximum colorimetric
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chain. The unbranched aliphatic radical acts as a set to 1.0, and the colorimetric signal of the solutions
hydrophobic “anchor”, enabling the surfactant molecule was measured. The calibration curve of the albumin
to bind to the analvtical form. The lona polvoxvethvilene sianal was plotted aaainst albumin concentration.
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Table 2. Comparison of the analytical performance for determination of the albumin in urine with different methods.

Reagent system Technique used L:Tfif!wfr_k: r_11g LOD, mg L™ Ref.

retrir, 1vl., rnousscitll, vi. A Slplie  silidiplivlie-as- FrrErEE s wErmrmmnRE e wErEErntig myEmy o iwr rrEmmemrome
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uble protein. Heliyon. 2024, 10, €35596. https://doi. org/10.1016/j.fct.2022.113053
org/10.1016/j.heliyon.2024.e35596 17. Bedir, Y.; Yardim, Y. Sensing of the COVID-19
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