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The study of dispersed media of biological origin by the methods of optics of light-scattering media is used to identify the
influence of the shape, orientation structure and polydispersity of the components of this medium on its optical characteristics. A
comprehensive study of the characteristics of light scattering and absorption makes it possible to detect physiological and
morphological changes in cells caused by temperature and chemical factors, as well as to conduct a rapid qualitative analysis.
Given that the light scattering matrix contains all the information about the dispersed medium available by optical methods, it is
advisable to use the Mueller matrix method to study the biological environment. Experimental studies of the effect of polarized UV
radiation on the structure of amphiphilic macromolecules composing the light-sensitive purple membrane were carried out.
Polarization characteristics and Mueller matrix of thin films containing such photoactive biopolymers were measured.
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Introduction. The methods of optics of light- — | _
scattering media are widely used to study dispersed p=—2" 2% p=_ 0% 00
media of biological origin in order to identify the 00"
influence of the shape, orientational structure, and
polydispersity of the components of this media on its
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optical characteristics. A comprehensive study of the
characteristics of light scattering and absorption makes it
possible to detect physiological and morphological
changes in cells caused by temperature and chemical
factors, as well as to conduct a rapid qualitative analysis.
Given that the light scattering matrix contains all the
information about the dispersed medium available by
optical methods, it is advisable to use the Mueller matrix
method for the study of biological environments
(Arkhelyuk et al., 2021; Podkamen, Arkhelyuk, 1995;
Podkamen et al., 1995).

Materials and methods. The experimental
investigations of the influence of polarized ultra-violet
(UV) radiation on the structure of the amphiphilic
macromolecules composing the light-sensitive purple
membrane. The polarizable characteristics as well as
Mueller matrix thin films containing such photoactive
biopolymers are measured.

The measurements were made on Stokes-goniometer
in the field of anglers scattering a. = 0+170°. The probing
was conducted on the wave-length A=632,8 nm.

The object was placed toward the normal irradiated
beam. The films with the different molecules degree of
order in the layer are used. The extent of the polarization
was determined in correlation:
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to the referential plane in accordance with the low
indexes. P measurements were conducted for the two
object orientations 6=0°, 90° correspondently to the
referential plane.

The measurements were carried out on a laboratory
Stokes-goniometer, the schematic diagram of which is

shown in Fig. 1.
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Fig. 1. Schematic diagram of a laboratory Stokes-
goniometer
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A continuous laser diode with a radiation wavelength
A =670 nm was used as a source of monochromatic light.
With the help of the illuminator, sight 2, the output beam
of the laser diode is converted into a parallel light beam
with a diameter of D ~ 2 mm and an aperture of 2y = 30.
Swiveling mirrors 3 with external coating make it
possible to reduce the longitudinal dimensions of the
Stokes-goniometer. For controlled attenuation, a block of
neutral filters 4 with known attenuation coefficients is
used. The system of polaroid and quarter-wave plate 5
converts the linearly polarized light of the laser diode (1)
into circularly polarized, which provides light beams with
different shapes and azimuths of polarization during the
experiment. The polarizing device 6 consists of a linear
polaroid that rotates in a frame and provides a linearly
polarized beam with the required polarization azimuth, and
in combination with A / 4 - circularly polarized radiation.
The test sample 8 is placed in a circular frame on the stage
at the geometric center of rotation of the goniometric unit
7. The rotary arm of the goniometer is equipped with a
receiving system, which consists of an analyzer 9 (A / 4
plate and polaroid) and a receiver-sight 10, which provides
the reception of optical radiation in aperture angle 2y = 30.

To receive weak streams of light scattered by the
samples, an FEU-106 photomultiplier tube is used, which
was powered by a high-voltage power supply unit 14, and
the photocurrent was measured using a digital ampere-
voltmeter. In other cases, photodiode FD-288A (11) witha
constant signal amplifier (12).
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Fig. 2. Object location scheme

The entire receiving device rotated around the
geometric center of the goniometric unit 7 in the horizontal
plane by 175 ° with fixation every 5 °. The test specimens
were adjusted relative to the geometric center of rotation of
the goniometer using linear displacements of the stage in
three mutually perpendicular planes, including vertical
displacements. In addition, a mount can be placed on the
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stage for studying plane isotropically and anisotropically
scattering objects, which allows you to change the spatial
orientation of the object (Fig. 2).

Results. The appearance of the oriental anisotropy in
the biopolymeric films is caused by the polarizable
selective absorption the UV amphiphilic macromolecules
of the polarized light in the process of irradiation. If first the
macromolecules were chaotic, then because of their
disposition toward the azimuth of the irradiate light
polarization they gain principal orientation. Due to the
reference (Podkamen, Arkhelyuk, 1991) and the results of
our measurements the parameter of nonspheric is A=0,18
for the investigated objects, i.e. the form of the amphiphilic
macromolecules differ from spheric.

The effective size of macromolecules was defined by
the angle of scattering o, where the component of matrix
scattering light (MSL) fs=0. In our case o=98° that
indicates to the effective size of the macromolecule 12
pm.
Conclusions. The comparative characteristics of the
angular distribution of nonzero component  fiMSL films
which contain amphiphilic molecules have revealed that
the increasing time of the irradiation by the polarized UV
light causes the following:

1. The degree of the principal orientation of the optical
heterogeneities system, i.e. macromolecules, is increased.
The enlarge of the absolute meaning f13 of small and big
angles of scattering prove it.

2. The effective size of the indicated scattering light centers
is increased. The estimation was made in consecutive
reduction of the absolute component meaning f2 in its
minimum and increasing a equal f33=0.

3. The increasing of the parameter of non-sphericity of the
scattering centers with the increasing time of the samples
irradiation prove the raising | fas— fas in 0>150°.
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JOCJIIPKEHHSA BIIVIMBY ITOJIAPU30BAHOI'O Y®-BUITPOMIHIOBAHHS HA
CTPYKTYPY ®OTOYYTJIUBOI'O BIOITIOJIMEPY 3A MATPUYHUM METOJOM
MIOJUIEPA

O.4. Apxemwok, JLI. Ilinkamens, B. Kpyk, O.1. Xyanii, JI.B. Xyna

Jlocnioocenns oucnepchux cepedosuy OI0I02IMHO20 NOXOOJCEHHS. MEemoOaMu ONMUKU CEIMA0OPO3CIIOBATLHUX CepedosULly
BUKOPUCIMOBYIOMbCSL O BUABTEHHSL 8NIUGY (QOPMU, OPIEHMAYIIHOI CMPYKMypU ma ROTOUCHEPCHOCME KOMNOHEHMIB Yb02o
cepedosua Ha 1020 onmuyHi xapakmepucmuku. Komniexche 00CniodceHHs Xapakmepucmux po3Cito8aHHA ma NOSTUHAHH
cgimaa daec 3moey euseumu (Qizionoiuni ma MopQOoSiMHI 3MIHU KIIMUH, GUKTUKAHI MEMRepamypHumMu ma XiMiYHUMU
daxmopamu, a maxoxc nposecmu WGUOKULL AKICHUL ananiz. Bpaxosyouu me, wo mampuys ceimiopo3cito8anHs Micmums 6cro
ingopmayiio npo oucnepche cepedosuuge, OOCMYNHY ONMUYHUMU MEMOoOamu, Ol OOCTIONCeHHST DION0STUHO20 Cepedosuyd,
00YinbHO BUKOpUCMO8YBamu mampudnuti memoo Mionnepa. IIpoedeno excnepumenmanbhi O0CHiONCEH s GNAUBY NOTSAPUOBAHOLO
Y®-eunpominiosarms na cmpykmypy am@ighineHUX MAKPOMONEKYIL, WO X005iMb 00 CKIAOY CEIMA0UYMIUB0I MemMOpanu. Bumipsino
NOAPUBAYINIHI XAPAKMEPUCIMUKY, & TAKOdIC Mampuyto Mioliepa moHKux niieox, wo Micmsims maki QpomoaxmueHi biononimepu.

Kurouosi cnosa: mampuunuii memoo Mionnepa, pomoaxmugri biononivmepu, norsapusosare yiompaghionemose 6UnpOMIHIOBAH
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