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B cmamoe (Anal. Methods 2014, 6, 9610-9614) coobwanocs, umo ocnosanue Ilugha,
06pazoeannoe nupudokcanem u 2-amMuHOIMAHOI0M (MOHOIMAHOTIAMUHOM), MOICEM OblMb UC-
NOb306aH0 KAK KOJLOPUMEMPUYECKUIL U (I1yopecuenmublii unouxkamop uonoe Ag* ¢ 600nom pac-
meope. B nacmoauwieii pabome mvl demoncmpupyem, umo mo ocnosanue Illuggha noosepzaemcs
ovicmpomy cuoponusy é 600nom pacmeope. Kpome mozo, mvr coovuyaem, umo nam ne yoanoco
eocnpouszeecmu pezyaiomamot padomer (Anal. Methods 2014, 6, 9610-9614) 6 uacmu omxpovimus
uonos cepeopa(l) ¢ 600HOM pacmeope npu NOMOWU h1yopecyeHmH020 UHOUKAMOPA — OCHOGAHUA
HTugppa nupuookcansn u 2-amunorimanona. Hacmoswuii Kommenmapuii 611 Hanpaeien nepeo-
HauanvHo ¢ ycypnan Koponesckozo xumuueckozo oowecmea Analytical Methods, 2de u 6vina
onyonukoeana ¢ 2014 200y kpumuxyemasn paboma. Uepes nekomopoe épems Mvl ROJIYYUIU OMKA3
6 ONYOIUKOSGAHUU KPUMUYECKOU 3AMEMKU, MOMUGUPOBAHHBLIL MeM, YMO HAWA PYKORUCH He CO-
oepricum HOGOU uHGopmayuu 1udO0 HOBOU UHMEPNPEMAYUY PE3YTIbINAM 06, ONYOIUKOSAHHBIX Pa-
nee na cmpanuyax Analytical Methods. Bmecmo smozo met auwis cmasum noo commnenue panee
onyonuxoeannsie oannvle. Peoxonnezua Analytical Methods obewana ceasamoca ¢ asmopamu
KPpUMUKYEMOU CIMAMbl U ONMO36AMY €e, eCIU He He CMO2YM YO06IemMEOPUMETbHO OMEEMUmMb HA
Kpumuueckue 3amevanus. Ommemum, 4mo Ha MOMEHM ROOAYU HACMOAWEll PYKORUCU, KPUMU-
Kyemas patoma He ommeueHa, KaK abl36a8Wias COMHEHUe, U 0OCHYNHA HA CIPAHULE JHCYPHANA.
Mut nonazaem, umo nojayueHHvle HAMU 6 PAMKAX OAHHOU PAOOMbL Pe3yIbMAMbL NPEICM ABIAIOM
unmepec 0ns nayunoii ooujecmeennocmu. Mol npueemcmeyem RpeOOCHAGAEHHYIO 803MOIIC-
HOCMb 6eCIU HAYUHYI0 OUCKYCCUIO HA cmpanuyax ycypuana «HM3secmusn evicuiux yueonvix 3age-
oenuii. Xumus u Xumuueckas mexnonozus», eciu asmopul pavomer (Anal. Methods 2014, 6, 9610-
9614) noxcenarom 6 Heill yuacmeosams.

Karouesble cioBa: ocHoBanue ludda, nHaukarop, Tuaponus, CieKTpohoToMeTpusi, CIEKTPOdIyopH-
MmeTpus, cepedbpo(l), mupuaokcans

Jast uuTupoBanus:
I'amos I'.A., Kucenes A.H., 3aamumia M.H. KommenTtapwuii k pabote “Water-soluble pyridine-based colorimetric chemosen-
sor for naked eye detection of silver ions: design, synthesis, spectral and theoretical investigation”, Anal. Methods 2014, 6,
9610-9614 aBropctBa B. Annaraj u M. A. Neelakantan. /736. 6y306. Xumus u xum. mexnonoeus. 2023. T. 66. Bpi. 9. C. 28-35.
DOI: 10.6060/ivkkt.20236609.6868.

For citation:
Gamov G.A., Kiselev A.N., Zavalishin M.N. Comment on the paper “Water-soluble pyridine-based colorimetric chemosen-
sor for naked eye detection of silver ions: design, synthesis, spectral and theoretical investigation”, Anal. Methods 2014, 6,
9610-9614 by B. Annaraj and M. A. Neelakantan. ChemChemTech [lzv. Vyssh. Uchebn. Zaved. Khim. Khim. Tekhnol.].
2023. V. 66. N 9. P. 28-35. DOI: 10.6060/ivkkt.20236609.6868.

28 N3B. By30B. XuMus u xuM. Texronorus. 2023. T. 66. Beim. 9



G.A. Gamov, A.N. Kiselev, M.N. Zavalishin

COMMENT ON THE PAPER “WATER-SOLUBLE PYRIDINE-BASED
COLORIMETRIC CHEMOSENSOR FOR NAKED EYE DETECTION OF SILVER IONS:
DESIGN, SYNTHESIS, SPECTRAL AND THEORETICAL INVESTIGATION”,
ANAL. METHODS 2014, 6, 9610-9614 BY B. ANNARAJ AND M. A. NEELAKANTAN

G.A. Gamov, A.N. Kiselev, M.N. Zavalishin

Georgy A. Gamov (ORCID 0000-0002-5240-212X) *, Maksim N. Zavalishin (ORCID 0000-0003-3451-8791)
Department of General Chemical Technology, lvanovo State University of Chemistry and Technology,

Sheremetevskiy ave., 7, Ivanovo, 153000, Russia
E-mail: ggamov@isuct.ru*, zavalishin_mn@isuct.ru

Aleksei N. Kiselev (ORCID 0000-0002-6664-6221)

G.A. Krestov Institute of Solution Chemistry of the RAS, Akademicheskaya st., 1, Ivanovo, 153045, Russia

E-mail: scatol@yandex.ru

The Schiff base derived from pyridoxal and 2-aminoethanol was previously reported (Anal.
Methods 2014, 6, 9610-9614) to be used as a colorimetric and fluorescent chemosensor for Ag* ions
in an aqueous solution. We show that this Schiff base undergoes fast hydrolysis in an aqueous
solution. We also report on the failure to reproduce the results of the above-mentioned paper related
to the discovery of silver(l) ions in an aqueous solution using Schiff base of pyridoxal and 2-ami-
noethanol as chemosensor. The present comment has been initially submitted to the Analytical
Methods journal, Royal Chemical Society, which published the criticized paper in 2014. Later, we
received a decision letter about rejection of our critical comment, which was justified by the opinion
that our manuscript contains neither novel information nor new interpretation of the results pub-
lished previously by the Analytical Methods journal. Instead, we just raise concerns in relation to
the previously published data. The Editorial Office of the Analytical Methods journal informed us
about the intention to contact the authors of the criticized paper and retract the latter if authors
would have been unable to refute the raised concerns. We would like to note that the criticized
paper is not still denoted as questionable and is still available on the journal page. We believe that
the results obtained during working on this comment are of interest to the broad scientific audience.
We appreciate the possibility to initiate the scientific discussion on the pages of the ChemChemTech
(Izv. Vyssh. Uchebn. Zaved. Khim. Khim. Tekhnol.) journal, and would appreciate if authors of the

paper (Anal. Methods 2014, 6, 9610-9614) would join it.
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INTRODUCTION

While working on filling the database of
chemosensors for metal ions [1], we came across a pa-
per [2] and read it with great interest. However, some
points related to the study described in the paper [2]
remained unclear and obscure to us.

The ligand synthesized by Authors [2] is a
Schiff base obtained as a result of a condensation reac-
tion between pyridoxal and 2-aminoethanol. It hap-
pened that recently we studied the equilibria of for-
mation reactions of Schiff bases and hydrazones de-
rived from pyridoxal 5’-phosphate as well as the kinet-
ics of their formation and hydrolysis [3] (other authors
also paid a lot of attention to these systems; see, e.g.
[4-6]). We observed that hydrazones derived from pyr-
idoxal 5’-phosphate were ~2 log units more stable (in
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terms of the logarithm of formation equilibrium con-
stant) than the analogous Schiff bases [3]. The latter
being dissolved in water at three different pH values
(4.5; 7.4; 9.5) with a final concentration of base 10+
mol L underwent fast hydrolysis in 10 min. In partic-
ular, we studied the Schiff base formed by pyridoxal
5’-phosphate and 2-aminoethanol, which differs from
the compound synthesized [2] by the phosphate group
instead of proton in the 5’-site.

However, this difference can be crucial be-
cause pyridoxal (PL) and pyridoxal 5’-phosphate
(PLP) have different reactivity toward hydrazides. For
example, the hydrazones of PLP can be prepared as
simply as by uniting the warm aqueous solutions of al-
dehyde and hydrazide, while synthesis of PL-derived
hydrazones required 1 h long refluxing of aldehyde and
hydrazide mixture in methanol [7] or ethanol [8].
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Therefore, the hydrolysis resistance of PL and PLP-de-
rived Schiff bases can also be different.

Taking into account the above-mentioned
facts, we decided to repeat the paper [1] and figure out:
1) whether the Schiff base formed by pyridoxal and 2-
aminoethanol (PL-MEA; structural formula is shown
on fig. 1) is stable in aqueous solution under the con-
centration conditions applied in paper [1]; 2) whether
PL-MEA (or the products of its hydrolysis if the Schiff
base is unstable) is capable to produce a fluorescent or
colorimetric response in the presence of silver(l) ions
in aqueous solution.

9
N\V\
OoH 1= OH

Fig. 1. Structure of Schiff base formed by pyridoxal and 2-ami-
noethanol with atom numbering used for NMR signal assignment
Puc. 1. Crpykrypa ocHoBanus lludda mupunokcans u 2-aMuHo-
3TaHONa C HyMepanuell aTOMOB, UCIIOIb30BAHHOM IPH OTHECEHUH

CUTHAJIOB B criekTpax SIMP

EXPERIMENTAL

Chemicals. Pyridoxal hydrochloride (abcr

ISUCT MALDI TOF MS
Matrix: DHB
Data: PLM-Clear-neg-0001.E1[c] 13 Feb 2023 10:52 Cal: tof 15 Oct 2014 13:33

GmbH, Germany) was used without additional purifi-
cation. Purity of pyridoxal hydrochloride claimed by
the manufacturer was > 99% wt. (Reakhim, Russia)
was distilled prior to use. Its purity was determined by
H NMR spectroscopy. DMSO (Ekos-1, Russia) with
mass fraction of 99.2% was also used without purifica-
tion. Cu?*, Ni?*, Zn?*, Fe**, Co?", Ca?*, K*, Na*, Mg,
Hg?*, Ag*, VO? were used as nitrate salts except vana-
dyl, which was taken as sulfate (all Reakhim, Russia).
Three buffers were used to set pH value at 4.01, 6.86, and
9.18 viz. potassium hydrogen phthalate (0.05 mol kg?), a
mixture of sodium dihydrogen and hydrogen phosphate
(both of 0.025 mol kg concentration) and sodium tetra-
borate (0.01 mol kgt), respectively. All aqueous solu-
tions were prepared using bidistilled water (pH = 6.6,
n=3.6Scm?).

Synthesis of Schiff base of pyridoxal and 2-
aminoethanol. We followed the protocol described in
paper [2]. MS (Fig. 2): m([PL-MEAT] = 209.35. 'H
NMR (fig. 3a) (DMSO-d6, 500.17 MHz), ppm: 8.86s
(1H, Hg), 7.86s (1H, Hy), 4.64s (2H, Hs'), 3.73d (1H, 3]
= 5.0 Hz, Hy), 3.70d (1H, 3J = 5.0 Hz, Hs), 2.37s (3H,
H»). ¥C NMR (Fig. 3b) (DMSO-d6, 125.77 MHz):
164.8 (Cs), 155.1 (Cs), 149.1 (Cy), 137.2 (Cs), 133.2
(Cs), 119.2 (C4), 61.2 (Co), 60.8 (Cs), 58.8 (Cs), 19.2
(C2). IR (KBr) (Fig. 4), cm™: 3389vs, 2923m, 2853m,
1632s, 1405s, 1065s, 868m, 754m.

Shimadzu Biotech Axima Confidence 2.9.3.20110624; Mcde Reflectron_neg, Power. 104, P.Ext @ 210 (bin 58)

%lnt 14 mV[sum= 1095 mV] Profiles 1-81 Smooth Av 5 -Baseline 20
) 209.3511{r2008)
100}
90/ Mz [L-H] = 209.35
{ theoretical M, [L-H] = 209.22
801
70+
601
501
404
304
201 171.0626{r2117}
| 210.3422{r2085}
101 169.0585(r2305}
i |
0]
140 150 160 170 180 190 200 210 220 230 240 250
m2

Fig. 2. MALDI TOF spectrum of monoanion of Schiff base PL-MEA
Puc. 2. MALDI TOF criextp MoHOoaHnoHa ocHoBaHus LlIudda PL-MEA

30

W3B. By30B. XuMus u xuM. TexHonorus. 2023. T. 66. Beim. 9



G.A. Gamov, A.N. Kiselev, M.N. Zavalishin

O (Ve < nmoNoO ~
o @ O NNR© M
@ ~ < MmmMmenm ~N
I I | N
\ Hy
l
|
| [
| |
|
! | | |
B (d)
3.73
A (d)
Hs' 3.70
™
He | H7,
Il
Hol| Hs

1
f
!

0.93=
2.07=

b
2
o

T T T T T T T

75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0

95 9.0 85 80
DDmMm
a
— — — — O (o)}
@ n =y ~N N — o
< n o N ™ ) o
O n < m ™M — o
— — — - — —
I I | [ | I

T T T T T T T T T T T

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
ppm

b
Fig. 3. 'H (a) and 13C (b) NMR spectra of Schiff base PL-MEA recorded in DMSO-d6
Puc. 3. 'H (a) u °C (b) IMP-cniextpsi ocHoBanus Ludda PL-MEA, sapeructpuposannsie B DMSO-d6
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Fig. 4. IR spectrum of Schiff base PL-MEA (KBr)
Puc. 4. UK-cniektp ocHoBanus [ludpda PL-MEA (KBr)

Apparatuses. UV-Vis spectra were recorded
on double-beamed Shimadzu UV1800 spectrophotom-
eter in the wavelength range of 200-500 nm (310-500 nm
when potassium hydrogen phthalate was used) and ab-
sorbance range of 0-1. The error in wavelength deter-
mination did not exceed 0.5 nm, the maximal inaccu-
racy of absorbance measurements was of + 0.003 units.
The temperature was maintained at 298.2 £ (0.1 K using
an external thermostat. Quartz cells with an optical
path of 1.00 cm were used.

The fluorescence spectra were recorded using
RF6000 fluorimeter (Shimadzu, USA) at the excitation
wavelength dex = 359 nm as in paper [2] in the emission
wavelength range of 370-600 nm. The excitation and
emission slit widths were set at 5 nm. Quartz cells with
an optical path of 1.00 cm were used.

NMR experiments were performed on a
Bruker Avance I11 500 NMR spectrometer with *H, 13C
operating frequencies of 500.17 and 125.77 MHz, re-
spectively. Temperature control (298 K) was achieved

1094 1414

0.8
0.6
0.4
0.2

0.0

using a Bruker variable temperature unit (BVT-2000).
Chemical shifts were determined relative to the exter-
nal standard, HMDSO (Sigma Aldrich) with an error
of £0.01 ppm for *H NMR spectra and +0.1 ppm for
13C NMR. The standard pulse sequence [9] from Top-
Spin 3.6.1 software was used to record H and *C
NMR spectra.

IR spectra were recorded using an Avatar 360
FTIR spectrometer (Thermo Nicolet, USA) in the
range of 400-4000 cm™. The samples were prepared by
dispersing in KBr.

Mass spectra (MALDI TOF) were recorded
using Shimadzu Biotech Axima Confidence mass
spectrometer (Shimadzu, USA).

Method of study of PL-MEA hydrolysis kinet-
ics. An aliquot (10 uL) of 2.71-102 mol L Schiff base
solution in DMSO (where Schiff base is stable) was
quickly added to 2.7 mL of aqueous solution buffered
at the required pH value, and UV-Vis spectra were rec-
orded every 45 s during 10 to 15 min. The absorbance
values were adjusted to the current concentrations of
the products using the values of the molar extinction
coefficients determined from the calibration plots and
processed using Kinet software [10] to optimize the hy-
drolysis rate constants of the Schiff base at different
pH. All the kinetic experiments were triplicated and
standard deviations are reported for the rate constants.

Metal sensing analysis. The experiment was
performed exactly as it was described in paper [2] us-
ing the same concentration of Schiff base PL-MEA
(20 umol L) and metal salts (20 umol L?).

RESULTS AND DISCUSSION

The results of kinetic measurements demon-
strated that the Schiff base PL-MEA also undergoes
fast hydrolysis in an aqueous solution at pH values
4.01; 6.86; 9.18 (fig. 5).

A
1.0+

0.8+ 299

0.6 4
414

0.4 L

0.2+

0.0 T T T T T 1
200 250 300 350 400 450 500

A, nm

c

Fig. 5. Examples of kinetic UV-Vis spectral data at pH 4.01 (a), 6.86 (b), and 9.18 (c). Spectra are recorded with a delay of 45 s. Spectra
of free pyridoxa are given with bold lines to demonstrate full hydrolysis of Schiff base derived from pyridoxal and 2-aminoethanol
Puc. 5. TIpuMepsI CIIEKTPAIBHBIX JAaHHBIX, MOTYYEHHBIX B KHHETHYECKUX DKCIICPUMEHTAX, MPOBOIMMBIX Tpu 3HayeHusx pH 4,01 (a),
6,86 (b) 1 9,18 (C). CriexTpsI 3ammcaHbl ¢ 3a1epikKoii B 45 ¢. CrieKTpbl CBOOOAHOTO MUPHIOKCANIS, 3aIMCaHHBIC HE3aBUCUMO, BBIICIICHBI
MOTY>KAPHBIM, YTOOBI IIPOIEMOHCTPUPOBATH MOJIHOTY THApoII3a ocHoBaHu Lludda nmupunokcans u 2-aMrHHOITaHOTA
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In all cases, the spectrum of PL-MEA at the
end of the kinetic experiment is indistinguishable from
that of free pyridoxal (2-aminoethanol does not absorb
light in the wavelength range of 200 to 500 nm), which
is shown in Fig. 5 by a bold line. The equilibrium of
the reaction between pyridoxal and 2-aminoethanol is
shifted even further towards reagents than it was ob-
served for the reaction between PLP and 2-aminoetha-
nol [3]. Thus, we were unable to calculate the rate con-
stants of direct reaction (formation reaction) and equilib-
rium constants. The conditional hydrolysis rate constants
are available only: for pH 4.01 k4> = 0.72 £ 0.02 min?;
for pH 6.86 k..> = 0.32 = 0.03 min; for pH 9.18 k1’ =
= 1.78 £ 0.09 min. Using the neutral medium, where
the hydrolysis is the slowest, still ensures almost com-
plete depletion of PL-MEA Schiff base within 15 min.
Despite determining the hydrolysis rate constant only
at three pH values, we can suggest that the result would
hardly be different at any other medium acidity since
the dependence of rate constants of PLP-[11-16] and
PL [10] derived Schiff bases [12-15] and hydrazones
[11] hydrolysis on pH are smooth. It is worth noting
that our data on hydrolysis constants of PL-MEA are in
agreement with the results obtained in papers [11-16],
where the slowest hydrolysis at pH close to neutral was
reported, while the hydrolysis accelerated in acidic or
alkali media.

The reported hydrolysis rate constants can be
applied to any initial concentration of Schiff base. Alt-
hough the hydrolysis reaction is, formally, of the sec-
ond order, the large excess of water makes it of pseudo-
first order. Therefore, the time of PL-MEA depletion is
independent of its concentration and does not exceed,
at best, 15 min.

So, the Schiff base PL-MEA undergoes hy-
drolysis quickly after its addition to an aqueous solu-
tion. Yet another question remains: whether the mix-
ture of pyridoxal and 2-aminoethanol in water is capa-
ble of discovering Ag* ions in the solution. Unfortu-
nately, we have to state that we did not manage to re-
produce the results of the paper [2]. As fig. 6a shows,
no red-brownish colouring of the solution was ob-
served after the addition of the silver ions. Visually, the
solution of Ag* is undistinguishable from those con-
taining Cu?*, Ni?*, Zn?, Fe*, Co?', Ca?*, K', Na*,
Mg?*, Hg?*, Ag*, VO?*. Moreover, the electron spectra
registered (Fig. 6b) show the changes, which are indic-
ative of complexation between free pyridoxal and such
cations as Fe**, Hg?*, Cu?*, and Zn?*,

Fluorescent spectroscopy also provides no
possibility to discover Ag* in an aqueous solution us-
ing PL-MEA as a chemosensor (fig. 7). As opposed to

ChemChemTech. 2023. V. 66. N 9
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the claims of paper [2], neither naked eye nor spec-
trometer can help in distinguishing of Ag*-containing
solution from those of other metal ions.

! - s v . ) y
e le" Un’Fey Co? Ca?* K* Na* Mgl* Hg_" l"‘
(TTTIIITYIII T

T T T T T Y T T T T 1
250 300 350 400 450 500
A, NM
b
Fig. 6. Picture (a) and UV-Vis spectra (b) of Schiff base PL-MEA
(2 pmol L) and its mixtures with different metal ions: 1 — Fe®*,
2 — Hg?*, 3 - Cu?*, 4 — Zn?*, 5-13 — none, Ni?*, Co?*, Ca%*, K*,
Na*, Mg?*, Ag*, VO?* (concentration of each is also 2 pmol L)
in aqueous solution. Picture is taken 15 min after the solutions
preparation
Puc. 6. ®ororpadus () 1 SIEKTPOHHBIC CIICKTPHI MOTIIOIICHHUSI
(b) BousIX pactBopoB ocHoBanus [udda PL-MEA
(2 MKMOIB/IT) T €T0 cMeceit ¢ pacTBOpaMH COJIel pa3IHYHbBIX Me-
tamnos: 1 — Fe%*, 2 — Hg?*, 3 - Cu?, 4 — Zn?*, 5-13 — uuuero,
Ni*, Co?*, Ca?*, K*, Na*, Mg?*, Ag*, VO?" (KOHLEHTpalHsl KaxkK-
JIOTO TaKXKe COCTABIISIET 2 MKMOJIB/ ). Dotorpadus crenana 15 MuH
CITyCTsI TOCJIC TIPUTOTOBJICHHS PACTBOPOB

In addition, we would like to note that, in the
paper [2], the picture of vials containing PL-MEA (fig. 2
of paper [2]) and metal ions contradicts the UV-Vis
spectra (fig. 3 of paper [2]). While the solutions look
yellowish, they absorb light (judging by the spectra
presented) at A < 350 nm and, therefore, should look
colourless. It can be explained by taking a picture right
after solutions preparation while the UV-Vis spectra
were registered a few minutes later, when the ligand
had hydrolysed. Moreover, if UV-Vis spectra from fig. 3
of paper [2] are considered, the solution of PL-MEA +
Ag" should look yellowish, not red-brownish as it is
depicted in fig. 2 of paper [2].
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Fig. 7. Picture (a) and fluorescent emission spectra (b) of Schiff
base PL-MEA (2 umol L1) and its mixtures with different metal
ions: 1 - Fe¥*, 2 — Hg**, 3 - Cu®*, 4 — Zn%*, 5-7 — Mg?*, K*, Na*,
8-13 — none, Ni?*, Co?*, Ca?*, Ag™ VO?* (concentration of each is
also 2 umol L) in aqueous solution. Picture is taken 15 min after

the solutions preparation

Puc. 7. ®ororpadus (a) u crextpsl puyopecueruuu (b) BogHbIx

pactBopoB ocuHoBanus [udpa PL-MEA (2 mxmonb/i) u ero cMme-
ceii ¢ pacTBopaMu coneil pa3TuuHbEIX MeTasios: 1 — Fedt,

2 — Hg?*, 3 - Cu?*, 4 — Zn?", 5-7 — Mg?*, K*, Na*, 8-13 — nuuero,
Ni2*, Co?*, Ca?*, Ag*, VO?" (KoHLEHTpalus KaxI0ro TAKXKe CO-
craBisieT 2 MkMoutb/11). Dortorpadust crenana 15 MUH crycTs 1mo-
Clie TIPUTOTOBJICHHSI PACTBOPOB

T
400

CONCLUSION

We showed that the Schiff base formed by pyr-
idoxal and 2-aminoethanol undergoes fast hydrolysis
in an aqueous solutions, which makes this compound
short-lived in water. We failed to reproduce the results
of B. Annaraj and M. A. Neelakantan who previously
reported that Schiff base of pyridoxal and 2-aminoeth-
anol is capable of identifying silver(l) ions in agueous
solution. Neither UV-Vis nor fluorescent spectroscopy
produces an analytical response that could be used for
Ag" determining in an aqueous solution.

We allow the possibility that we had made
some mistakes trying to reproduce the results of paper
[2] or Authors [2] had accidentally omitted some cru-
cial experimental details. We would be grateful for any
hints that would clarify the matter.
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I'A. I'amos u M.H. 3asanuwun noayuunu ¢gu-
HAHcuposarnue MuHucmepcmea HAyKu u evlcuieco 00-
pazosanus Poccutickou @edepayuu 0 cCnHeKmpdib-
noix usmepenut UV-Vis (npoexm FZZ\W-2023-0008) u
Cogema no epanmam Ilpesudenma Poccuiickoii ede-
payuu Ha npoeedeﬂue meopemu4ecKkoco anaiuza cnexk-
MpaneHulX usMepenuti  guyopecyenyuu  (npoexmol
MK-923.2022. 1.3, CII-1556.2021.4).

Onvimnvie uccie0o8aHus npoeeOeHbl C uc-
no1v3oeanuem pecypcos Ueumpa KOJIJIEKIMUBHO20
Nnob308anUsl HayuHviM obopyoosarnuem UT'XTY (npu
noooepoicke  Murnobprayku  Poccuu,
MNe 075-15-2021-671).

Aemopul gvipadicarom  6nazodaprocms H.A.
Xooosy u K.B. benogy (Mncmumym xumuu pacmeopos
um. I'A. Kpecmoea PAH), komopwie n0be3Ho usme-
puiu cnekmpol AMP.

A6m0pbl 3aa615a10m 06 omcymcmeuu KOH-
@auxma unmepecos, mpedyoue2o pacKkpuimus 8 OaH-
HOU cmambe.

coendaiwierue
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