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Thus, the manifestation of the action of an electric fiebld of alernating
wolizge on barley seeds manifests itself immediately after the contact of
seeds with moisture, a cascade of physinlogical and biochemical pros
cesses s bunched at a higher bevel, which leads bo an inorease i yield.
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We report the results of 2 study Focused on the mobility of MaYWF4: Yh,
Er namoparticles {NPs) injecied inlo a snail as a colloédal solmion (0.2
ml. dosage 6 mg'kgh. Hydnos and solvothermal methods allowed o
o synthesize HPs m the form of nanorods op to 1 micron e length.
They exhibiled bright upcomversion luminescence wupon laser excitakion
at a wavelemgth of %80 nm. We analyzed the distribution of NPs in the
orgaes of the smadl, ax well as the mie of ther natural excretion. The wdea
of using various naposensars for research, control and therapy in biols
ogy and medicine is now rapidly developing. One of the promising field
is Buorescent namosensorics, when the fluorescence response is excibed
by an exlermal light source. U radliation, which s commanly wsed for
excitation, negatively effects on hiological objects. Iis strong absorps
tiom leads ko phaobod tion af bi decules and beating of Hssues.
In addition. there is an mtense scattering of UV radiation by tisswes and
autfluorescenoe of proteins, which adversely affects the acouracy of the
miethced. In this wark, we are testing the possibility of m=ing upcomversion
nanoparticles (NPs) NaYF4d: Yh. Er as fluorescent manoprobes. Such
NP5 exhibit bright green luminescence upon excitation by a laser at a
warvelength of 980 nm, which is in the "transparency window”™ of bialogis
cal tissues. The use of such upconversion excitstion makes # possible
o completely avoid the problems with UV radiation described above.
Hydros and salvathermal methods described in [ l=3] were used in the
synibesis. Then, the synthesized NPs were purified from by=products
and coated with a silicone shell 1o prodect the NPs from the undesirable
effects of surface luminescence guenchers in the biomedium and impart
hydrophilic properties 1o the NPs. We studied of the mobility of NPs
imjected into the body of the snail. Aqueous colloidal solutions of NPs
imjected into the inbernal cavity through the region of the sines node of
the srpadl {with no pain receplorsh. Then the behavior of the snail had
been monitored for seven days together with the collection of excreted
excrements. After that, we prepared the samples comlaining several
organs of the snail and collected excrement acoording b the following
method. The organic compoments of the preparations anmealed at a
temperature of SMAC for several minubes. The obtained ashes dissolved
in 0.06 N hydmchloric acid amd washed twice with water. These pros
cedures yielded an unburned and msoluble precipitates. These studies
provided mformation on the mebility of mjected NFPs into the body
of the snail, the rate of their natural excretion from the body of the
snail, and residual localization in srgans seven days afier mjection. The
repart raises questions about the futune prospects of using this type of
upoomversion NPs in biological applications (bioimaging. remote iems
I ement., etc.). Dep es of the mobility of NPs on
their shape and sire, as well as msues of boxicity, are shortly discussed.
L. DK Ma, DUF. Yamg, 11, Jiang, P. Cai, 5.8 Huang. CrystEngComm
2000, 12, 16508,

1. X. Liamg, X. Wang, J. Zbuang. Q. Peng. Y.[. Li. Advanced Funce
tiomal Materials 2007, 17, Z757-65.

3. 1.C. Boyer, CJ. Carding, B.D. Gaies, N.R. Brand. Journal of ihe
American Chemical Society 2010, 132, 15766=T2.

S1LT62 Nodse suppression in electronic absorplion spectra of pro-
teins by non-uniform rationsl B-splines

Lavrimenko LA.'*, Barysheva V.E.', Karpova O.V.', Cherniaev P.5.,
Shatskiy LV.", Boyko A A, Marchukova K.N.", Podgomaya A A",
Vashanov LA

Voronesh Surte University;

* lavrinenko_ia 8 bio. vswru

Muodecular absorption spectra of profeins are charmcterioed, as a mbke,
b wide poorly resolved amd ofien overlapping bands of ahsorption.
This is becanse besides electromic levels of potential emergy, molecules,
unlike individual atoms, ar: chamcterized by the presence of additional
vibrational amd mtational kevels with kwer quantization values relative
o electronic ones. Unguantized shifts in p ial energy levels due
1o thermal and Dioppler effects lead to the broadening of these bands
and the formation of an almost continuous absorption spectrum. This
circumstance makes it very difficult to comelate the peaks of the light
absorption bands with the electronic transitions that form them.

The use of the techmigue of quasilinear Shpol 'skii spectra, matrix solas
tron of molecules in inert gases, and lowstemperature selective laser
spectroscopy, although panially solving this problem, also has several
methododogical limitations. Another way o increase the resalving power
im molecular ahsorption specira was the use of dertvalive speciropho.
iometry [1]. There are also Emitations bere: numerical diferentiation
artifacts, false satellite peaks, and deterioration of the signalslosnoise
ratso with increasing order of the denivative of the analyzed speciram.
The bestsknown ways o redwuce noise m light absorption spectra are
increasing the integration time when measuring the signal, accumus
lztson of absorption spectra and their subsequent averaging, use of
smoothing algorithms based on a moving average. various linear. pons
linear, recursive and nonrecursive filters, as well as Glbers using Fous
rier and wavelet transforms, ete. [2-3]. Among smoothing filters with
minimization of quadratic emor in spectroscopy the Savitzky«Caolay
polynomial filter which in essence is an evolution of a moving average
methiod is most often applied.

We propose to perform noise filtering using nomsuniform mtional
Besplines, also known as NURBS curves. Being, in fact, 2 smoothing
approximation, this spline can be used for lowsfrequency filtering of
imitial experimental data with their subsequent differentistion. IF the
Savitcky=(olay filler is set by parameters of the smoothing window
wiidith, the approximating polynomial order, and the number of swucs
cessive passes of this filter, them NURES.smoothing is determined
by the number of control points, the order of the spline as well ax by
the number of suocessive approximations of the spectrum. Controds
ling the number of control points, which are the absorphion specirum
measurement data, the order of the approximating spline function and
the number of successive approximations, we can find the solution that
best meets the signalinoise ratio (SN

O the absorption spectra of hemoglobin and albamin, we have demons
strated the possibility of using NURBS as a method of noise suppress
siom in the light shsorption spectra of prodeins. It was shown that the
method of smoothing using NURES curves successfully competes with
the Savitzky=Golay window smoothing method. However, it should be
noted that the selection of opltimal parameter values for one or another
smouthing method requires some a priori knowledge about the spece
tral properties of the chromophares under study, in partioular proteins.
Thix makes it possible to minimize the interpretation ermors of poody
resolved absorption bamds. At the same time, the proposed method of
noise filtering using WURES requires further imvestigation to evaluate
its advantages and disadvantages with respect 1o already used methods
im terms of spectral dats analbysis [4-5].
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