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Abstract. The purpose of the study was to investigate the effect of light treatment on the synthesis of endomelanins
from the mycelium of Inocutis dryophila in a liquid culture medium. To identify the effect of light on the synthesis
of melanins, the mycelium of Inocutis dryophila was cultivated in a liquid medium in the dark and using blue light
treatment. As a result, two types of melanins IDM-1 and IDM-2 were obtained. It has been established that the light
factor influences the quantitative release of melanins from the mycelium of Inocutis dryophila into the culture liquid.
The use of blue light resulted in lower melanin content in the culture fluid than in the dark. Ultraviolet and infrared
spectrometry showed that both types of melanins have typical spectra and graphs for fungal melanins. Infrared
spectrometry showed that treatment of mycelium with blue light led to deformation of IDM-1. It was revealed that
IDM-2 melanins exhibit greater antiradical activity than IDM-1 melanins. Thus, light treatment of Inocutis dryophila
mycelium in a liquid medium affects the quantitative release of melanins into the culture liquid, promotes a change
in the structure, as well as manifestation of a biological effect.
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KPATKUE COOBLLEHUA
YAK 582.284

®OU3UKO-XMMHUUYECKaA XapaKTepUuCTUKa MeAaHUHOB
KyAbTypaAbHOU cpeAbl Inocutis dryophila (Berk) Flasson & Niemela

T.I. TopHOCTaM

CHBHPCKUKI MHCTUTYT PU3noAormu u buoxummm pacteHmii CO PAH, UpkyTck, Poccurickas ®eaepaums

AHHoTaumA. LieAbto HacTOSILLIEro MCCAEAOBaHUS IBUAOCh M3YUEHNE BAWUSIHIS CBETOBOM 06paboTKn Ha CMHTE3 SHAOME-
AaHUHOB muLeamns Inocutis dryophila B XUAKYHO KYAbTYPaAbHYH CPEAY. AASI BbIABAEHWS AEVCTBUSI CBETa Ha CUHTE3
MEeAaHUHOB MPOBOAMAM KYABTUBUPOBaHME MuLieAns Inocutis dryophila Ha X1UAKOK cpeae B TEMHOTE U C NPUMEHEHUEM
06paboTKM CUHUMM CBETOAMOAAMMU. B pedyabTaTe bbiAn NOAYHYEHbI ABa BUAa MeAaHMHOB IDM-1 v IDM-2. YcTaHOBAEHO,
4YTO CBETOBOM (aKTOp OKa3blBAET BAMSIHUE HA KOAMUYECTBEHHbIN BbIXOA MEAGHUMHOB U3 MuLieAus: Inocutis dryophila
B KYAbTYPaAbHYH XUAKOCTb. [IDUMEHEHME CUHEID CBETa NMPUBOAUAO K MEHbBLUEMY COAEPXKAHUIO MEAGHMHA B KYAbTY-
pPaAbHOM XUAKOCTU M0 CPABHEHMIO C KOAMYECTBOM MEAGHMHA, MOAYyYEHHOro B TeMHOTE. MeToAOM yAbTPaPHUOAETOBOM
M MHPpPaKpacHOM CeKTPOMETPMM BbISIBAEHO, YTO 006a BUAA MEAAHMHOB UMEKT TUMMYHbLIE CMIEKTPbI U rpaduKm AAS
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Gornostai T.G. Physico-chemical characteristics of melanins culture medium Inocutis dryophila
lFopHocTaii T.I. ®U3nKo-XuMHUYeCcKasa XxapaKTepucTUKa MeAaHUHOB KYAbTypaAbHOM cpeAbl Inocutis dryophila

rpubHbIX MEeAaHUHOB. B xoae MHPpakpacHoOH crnekTpomMeTpumn BbIA0 0OHaPYXeHO, UTo 06paboTka MULIEANS CUHWUM
CBETOM NPUBOAMAG K AePOpMaLIm MOAEKYA MeAaHMHOB IDM-1. YcTaHOBAEHO, YTO MeAaHUHbI IDM-2 nposiBASiAM GOAbLLIYHO
aHTUpaAUKaAbHYH aKTMBHOCTb, YeM MeAaHuHbI IDM-1. Takum o6pa3om, npu rybnHHOM KyAbTUBHMPOBaHMM CBETOBas
obpabotka muuerms Inocutis dryophila okadbiBaeT BAUSSHUE Ha KOAMYECTBEHHbIN BbIXOA MEAGHUHOB B KYABTYPaAbHYHO
)KMAKOCTb, BHOCUT BKAGA B UBMEHEHUE CTPYKTYPbI, @ TakXe nposiBAeHUe GMOAOrMYECKOro apdexTa.

KaroueBbie caoBa: Inocutis dryophila, KkyAbTypasbHasi XMAKOCTb, MEAAHMHbI, CUHWIA CBET, yAbTpadruoAeToBas 1 MHGpa-
KpacHasi CeKTpoMeTpus

BaaroaapHocTH. B pabore Mcrnoab30BaHO 0bopyAsoBaHUE LIeHTpa KOAAEKTUBHOIO NMOAb30BaHUs «buoaHaAMTUKa»
CubUPCKOro MHCTUTYTa Ppu3anororum n buoxummm pacteHusi CO PAH (r. UpkyTtck, Poccurickass @eaepalims).

®uHaHcupoBaHHe. Viccaep0BaHME BbIMOAHEHO B paMKax rocyAapCTBEHHOro 3aasaHmns MuHobpHaykn Poccumn ansa
®epeparbHOro rocyAapCTBEHHOro BHOAXETHOO YYPEXACHUS Hayku CUOMPCKOro MHCTUTYTa GU3NOAOTMU M BUOXUMMM
pacteHur Cubupckoro otaeneHms Poccurickor akasemmn Hayk (per. Ne HUOKTP - 122041100049-0).

Ansa untupoBaHus: TopHocTan T.I. DU3UKO-XMMHUYECKas XxapaKTePUCTUKA MEAAHUHOB KYAbTYPaAbHOW Cpeabl Inocutis
dryophila // U3BecTus By30B. MpukraaHaa xumusa u buotexHonorus. 2024. T. 14. N 3. C. 424-428. DOI: 10.21285/

achb.930. EDN: ONJTWU.

INTRODUCTION

Melanins are biopolymers, widespread in nature,
having diverse origins, structures and functions, and
are currently actively used and introduced into various
areas of industry [1, 2]. Considering the complexity of
the melanins structure of, currently the number of fungi
used to obtain melanins remains small, so the search and
characterization of new species of fungi as a potential
source of melanins is an urgent task. Basidial fungi have
already proven themselves as a source of highly active
melanins [3, 4]. The most extensively studied genera
include the melanins of Inonotus obliquus [5-7], revealing a
wide range of activities [7-9]. The genus Inocutis is a closely
related taxon to Inonotus [10], whose representatives
have been little studied, but they may probably be no
less promising objects for obtaining biologically active
substances. We previously discovered that Inocutis
dryophila is characterized by a high rate of mycelial
growth on solid and liquid media. This study examines
the possibility of obtaining fungal melanins from the
culture liquid of the basidiomycete fungus I. dryophila
using lighting.

EXPERIMENTAL

We used a pure culture of the basidiomycete fungus
Inocutis dryophila (Berk) Flasson & Niemela strain 1422.
Mycelium cultivation was carried out in 250 ml flasks
containing 160 ml of wort-agarized liquid medium of the
following composition: water 120 ml, unhopped light
wort 40 ml, sucrose 1,6 g, glucose 1,6 g. The duration
of cultivation was 30 days at a temperature of 25 °C, on
a shaker at 140 rpm, under continuous illumination with
blue LEDs with a luminous flux intensity of 12,8 W/m?,
and in the dark. Afterwards, filtration was carried out
using a vacuum pump to separate the mycelium from the
culture medium, followed by the isolation of melanin from
the culture medium, as described in the method [11] and
obtaining two types of melanins: IDM-1 - melanin from
the culture liquid of I. dryophila, obtained on blue light and
IDM-2 - melanin from the culture liquid of I. dryophila,
obtained in the dark.

Samples for IR spectroscopy were dissolved in the
10% NH; solution, the solution was applied to thallium-
bromine-iodine glass plates (KRS-5) and dried in vacuum.

https://vuzbiochemi.elpub.ru/jour

IR spectra were recorded on a Spectrum 100 IR-Fourier
spectrometer (Perkin-Elmer, USA) in film in the range of
4000-450 cm™.

Antiradical activity was determined with ABTS radical
according to the method [12].

The experiment was carried out in three biological
replicates. Data were expressed as the mean and their
standard deviation. The results were processed using
Microsoft Excel. Differences between experimental data
were considered statistically significant at p < 0.05.

RESULTS AND DISCUSSION

As a result of isolating mycelium from the culture
medium, melanin IDM-1 and IDM-2 were obtained, which
is an amorphous substance of dark brown color, insoluble
in water, acids and organic solvents, but highly soluble in
aqueous solutions of alkalis.

It was shown that the light factor affects the yield of
melanin in the culture liquid of I. dryophila, so the use of
blue light led to a decrease in melanin content compared
to darkness during mycelium cultivation, the yield of
IDM-1 and IDM-2 was 1,443 and 1,663 g/I, respectively.
Regulation of melanin synthesis was previously shown for
I. obliquus; however, the opposite pattern in its accumulation
is observed [13].

The UV spectrum of melanins alkaline solutions is
typical for representatives of this class of compounds; it
lacked absorption bands in the visible wavelength range
with a characteristic linear dependence of the optical
density logarithm on wavelength (Fig. 1).

Regression analysis showed that in the equations of this
dependence (log D = aA + b) the values of the coefficient
of determination r? were in the range of 0,9706-0,9759,
and the values of the regression analysis were - 0,0039
t0 -0,0042, this is consistent with previously published
data on fungal melanins [14]. The chromatic coefficients
E465/E665 of melanins were 6,24 and 6,59, indicating
the presence of aliphatic and O-containing functional
groups.

During the analysis of IR spectrometry, it was found
that the graphs typical for fungal melanins are in the
wavelength ranges from 3600 to 3000 cm™?, from 1650
to 1600 cm™ and from 1500 to 1400 cm™ [15, 16]
(Fig. 2).
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Fig. 1. Dependency graphs for melanins Inocutis dryophila IDM-1 (blue light) (a) and IDM-2 (dark light) (b): 1 - absorption
spectrum of 0,002% solutions of Inocutis dryophila melanins; 2 - dependence of the logarithm of optical density
on wavelength; 3 - linear regression graph for the A - log D dependence

Puc. 1. lpadukn 3aBUCUMOCTEN AN MENAHUHOB Inocutis dryophila IDM-1 (cunuii cBeT) (a) 1 IDM-2 (temHota) (b):
1 - cnektp noraoLeHuns 0,002%-x pacTBOPOB MeAaHWHOB Inocutis dryophila; 2 — 3aBUCUMOCTb AOrapudma OnTUYEeCKon
MAOTHOCTW OT AAVMHbI BOAHBI; 3 — rpaduK AMHEMHON perpeccun AA 3aBUCUMOCTU A - Ig D
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NH vibration and the peak of stretching vibration of CN- are
at 1582-1586 cm™ and 1400 cm™, which indicates the
melanin structure typical of indole [20]. The presence
of vibrations of the OH- group (tertiary alcohols) in the
region of 1402-1310 cm* was also characteristic. The

= 50 630 bands in the spectral region 1070-1047 cm™ belong to
0] B hydroxyl, alcohol and phenol groups, respectively [19].
%01 1402 1077 There are vibrations at 750-650 cm™ OH of the bound
ks group, CS at 700-600 cm?, 0-NO at 600 cm™ [20].
201 3214 1586 IR spectrometry showed that irradiation with blue light
‘ ‘ ‘ ‘ ‘ leads to deformation of IDM-1 melanin molecules. During
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Fig. 2. IR spectrum of Inocutis dryophila melanins IDM-1
(blue light) and IDM-2 (dark light)

Puc. 2. UK-cnekTp MmenaHWHOB Inocutis dryophila IDM-1
(cvHui cBeT) M IDM-2 (TemHoTa)

Broad bands are in the region of 3000-3300 cm™?,
due to stretching vibrations of OH bound to NH [17]. The
existence of aliphatic fragments (C=H-, CH,-, CH;-) was
confirmed by bands in the region of 2913-2020 cm™ and
1439-1448 cm™ [6]. Strong bands at 1663-1656 cm™
are corresponding to the stretching vibrations of C=0
and NH groups of secondary amides. Vibrations of the
aromatic regions of the carboxyl function C=C and C=0
are usually associated with a strong, characteristic
absorption band between 1650 and 1600 cm™ [18].
The bands in the 1600 cm region are associated with
vibrations on the CH=CH bond plane [19]. The peak of

the analysis of the antiradical activity of the obtained
melanins using 2,2’-azino-bis(3-ethylbenzthiazoline-6-
sulfonic acid (ABTS+ method) it was revealed that the light
factor influences the degree of manifestation of this type
of activity. Melanins content of I. dryophila obtained in
the dark is higher. It was established that the activity of
IDM-2 was IC50 = 1,21 pyg/ml, IDM-1 IC50 = 1,51 pg/ml,
both values are higher than those indicated in the literature
for I. obliquus melanins, obtained by the same method [6].
All data indicated for I. dryophila are presented for the
first time.

CONCLUSION

Thus, the production of melanins from the culture
liquid of I. dryophila is a promising source of highly active
melanin, and it has been shown that cultivation in the dark
has greater yield and activity, which is undoubtedly a big
advantage for economically beneficial mass production
of melanin.
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