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Abstract

In the present work, four derivatives of salicylaldehyde (salicylaldehyde-hydrazone, phe-
nylhydrazone, semicarbazone and thiosemicarbazone) were synthesized using both con-
ventional (95% ethanol) and green (crude glycerol from biodiesel production) solvents. The
obtained compounds were identified by elemental microanalysis, as well as FTIR, UV/Vis
and 'H-NMR spectroscopic methods. Yields of 93—98% of the compounds in crude glycerol
were achieved within 10-25 min. The derivatives of salicylaldehyde and crude glycerol
were used as a nitrogen and carbon source, respectively, in the medium for antibiotic
(hexaene H-85 and azalomycine B) production by Streptomyces hygroscopicus CH-7. The
highest concentrations of hexaene H-85 and azalomycine B were achieved in the medium
containing salicylaldehyde-thiosemicarbazone (198 and 69 p.g/cma, respectively). Deriv-
atives of salicylaldehyde also impacted the strain morphology. In the media with salicyl-
aldehyde-phenylhydrazone and salicylaldehyde-thiosemicarbazone, S. hygroscopicus CH-7
grew like large dispersive pellets with long twisted filaments that produced the highest
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yield of the antibiotics.
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Selection of an adequate solvent is a very important
step in many organic reactions. The physicochemical
and biological characteristics of the selected solvent
significantly influence the reaction selectivity and yield.
These properties are also very important for the
product isolation, the reaction costs, the process safety
and the environmental protection. Therefore, res-
earchers have constantly been searching for environ-
mentally-friendly solvents. During the last couple of
years, different liquids, besides water, have been used
as alternative solvents, such as ionic liquids and super-
critical fluids [1].

Recent studies have shown that “pure” and crude
glycerol from biodiesel production can successfully be
used as a solvent in various reactions of organic
synthesis, ensuring a high product yield and selectivity
[2,3]. Because of its high boiling point and negligible
vapor pressure, glycerol is an important alternative
solvent for different catalytic and non-catalytic organic
reactions. Being non-toxic, non-irritating, biodegrad-
able, recyclable, environmentally-friendly, highly stable
under typical storage conditions and compatible with
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many other chemicals, glycerol is considered as a
“green” solvent [2,3].

The rapid growth of biodiesel industry has also
expanded crude glycerol production as its main by-
-product [4]. The world production of glycerol is pre-
dicted to be 41.9 billion L by 2020 [3,5]. The increased
crude glycerol production will make an additional pres-
sure to already saturated glycerol market and generate
environmental concerns associated with contaminated
glycerol disposal [2]. Therefore, valorization of crude
glycerol obtained during biodiesel production through
new applications, despite the presence of impurities,
has become an important issue for both glycerol
market and commercial biodiesel production [2,3].
With such an approach, crude glycerol could be reg-
arded as a desirable by-product and not as a waste
with a disposal cost.

Crude glycerol originating from biodiesel production
has already been used as a solvent in various processes
such as Heck coupling and Suzuki cross coupling of
halobenzenes [6], base-catalyzed aldol condensation,
palladium catalyzed Heck carbon—carbon coupling [2],
the Aza-Michael reaction of p-anisidine and the Michael
reaction of indole [7]. Some Schiff bases can be also
obtained in crude glycerol, such as vanillin-semicarba-
zone. The vyield of vanillin-semicarbazone is increased
by 17%, and the reaction time is shortened as com-
pared with the use of conventional solvents, such as
methanol and ethanol [8]. Besides the uses of Schiff
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bases in medicine and pharmaceutical industry due to
their beneficial properties including antibacterial, anti-
fungal and antitumor activities [9], they can be also
used as a nitrogen source in antibiotic production by
some microorganisms, such as S. hygroscopicus. Pre-
vious studies have shown that isatin Schiff base and its
inclusion complexes can significantly improve the pro-
duction of hexaene H-85 and azalomycine B by S.
hygroscopicus CH-7 [10-12].

In the present work, several derivatives of salicyl-
aldehyde (salicylaldehyde-hydrazone, salicylaldehyde-
-phenylhydrazone, salicylaldehyde-semicarbazone and
salicylaldehyde-thiosemicarbazone) were synthesized
in crude glycerol that originated from the alkali-cat-
alyzed transesterification of edible sunflower oil as well
as in ethanol (95 vol.%) as a conventional solvent The
main goal was to increase the product yield and to
shorten the reaction time, as well as to evaluate the
obtained derivatives as a nitrogen source in the nutrit-
ion medium in antibiotic production by S. hygrosco-
picus CH-7. Finally, the work aims at increasing possibil-
ities for utilization of crude glycerol in microbiological
synthesis of value-added products.

EXPERIMENTAL

Chemistry

All chemicals used, except crude glycerol, were of
reagent grade and used without further purification.
They were purchased from Sigma Aldrich. The crude
glycerol (impurities < 5%), a by-product in the labor-
atory production of biodiesel from sunflower oil, was
obtained from the Laboratory for Chemical Engineer-
ing, the Faculty of Technology, Leskovac. For the pur-
pose of synthesis, the potential excess of methanol was
removed from the crude glycerol by distillation. The
acidity of methanol-free crude glycerol was adjusted to
pH 5 by addition of 85% phosphoric acid [13]. The
inorganic salts formed in this stage were then removed
by centrifugation (6080 RCF for 15 min).

Carbon, hydrogen and nitrogen were determined by
microanalysis using a microanalyzer (model 1106, Carlo
Erba, Devon, United Kingdom). Melting points were
determined in capillary melting point apparatus (model
Thomas-Hoover Uni-melt, USA) and were not cor-
rected. The purity of the synthesized compounds was
gained by thin layer chromatography (TLC) on silica gel
using benzene:chloroform = 55:45, the compound
being visualized by iodine vapors. The FTIR spectra
were recorded with a spectrometer (Bomem MB-100,
model Hartmann & Braun, Canada), using the KBr pellet
(1 mg/100 mg) technique. The UV/Vis spectrum of
1x10°> mol-dm™ ethanol solution of synthesized com-
pounds were recorded on a UV/Vis spectrophotometer
(Lambda 15, Perkin-Elmer, USA).
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The 'H-NMR spectra were recorded in DMSO-dg
solution on a spectrometer (500 MHz, model Gemini-
-200, Varian, Australia).

Synthesis of salicylaldehyde derivatives was con-
ducted by the standard procedure [14]. Salicylaldehyde
(0.1 mol) and hydrazine, phenylhydrazine, semicar-
bazide or thiosemicarbazide (0.1 mol) were dissolved in
95% ethanol as the conventional solvent. The mixture
was refluxed at 50 °C and pH was adjusted to 4.5 by
adding H,S0,. The products were collected by filtration
and washed out with the used solvent. The experi-
ments were repeated three times.

Salicylaldehyde derivatives were also synthesized in
crude glycerol by using the same starting components
and molar ratios as stated above. The mixtures were
refluxed at 80 °C. The products, precipitated as a solid
(salicylaldehyde-hydrazone, salicylaldehyde-phenylhyd-
razone and salicylaldehyde-semicarbazone) and as a
crystal (salicylaldehyde-thiosemicarbazone), were fil-
tered and washed with water. The experiments were
repeated three times.

Antibiotic production by Streptomyces hygroscopicus
CH-7

A strain S. hygroscopicus CH-7 (NCAIM (P) B-
-001336) was obtained from the Microbial Collection of
the Faculty of Chemistry and the Institute of Chemistry,
Technology and Metallurgy, Belgrade, Serbia [15,16]. S.
hygroscopicus CH-7 was maintained as spore and myc-
elia suspensions in sterile glycerol (20%) which were
prepared from speculated colonies grown at 30 °C on
agar that contained the following (in g/dms): tryptone
(Difco Laboratories, Detroit, United States), 5; yeast
extract (Lab-M, United Kingdom), 5; NaCl, 5; glucose, 1;
agar, 10 (pH 7.2). Suspensions were stored at —20 °C
until required. Liquid cultures were grown in starch-
yeast extract (SY) broth that contained the following (in
g/dma): soluble starch, 15; yeast extract (Difco Lab-
oratories, USA),1; K,HPO,-7H,0, 1; NaCl, 3 (final pH
adjusted to 7.2) prepared according to previously pub-
lished data [10-12]. Flasks (250 cm®) that contained 50
cm® of this broth were inoculated with 0.1 cm® of spore
suspension and incubated at 28 °C with shaking at 220
rpm. The fermentation media were inoculated with 4
vol.% of a 48 h old preculture and shaken (220 rpm,
rotary shaker, Heidolph, Model Unimax 2010, Schwa-
bach, Germany) at 28 °C for 168 h. Media used for the
fermentation were as follows: basal medium: (crude
glycerol 15 g/dm’; L-tryptophan 10 g/dm?® CaCOs, 3
g/dma; NaCl 3 g/dm3; MgS04-7H,0 0.5 g/dma;
(NH,),HPO, 0.5 g/dm?; K,HPO, 1 g/dm®) and modified
media (crude glycerol 15 g/dma; salicyladehyde deriv-
atives 10 g/dma; CaCO; 3 g/dma; NaCl 3 g/dms;
MgS0,x7H,0 0.5 g/dm?; (NH,),HPO, 0.5 g/dm?>; K,HPO,
1g/dm’).
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Determination of antibiotics

Antibiotics were measured spectrophotometrically
(hexaene H-85 at A, = 364 nm and azalomycine B at
Amax = 252 nm) using a Perkin-Elmer Lambda 15 UV/Vis
spectrophotometer (country). The mixture of 0.5 cm®
fermentation broth and 2.0 cm’ of 1-butanol for hex-
aene H-85 and ethyl acetate for szalomycine B was
stirred and centrifuged.

Absorbance (A) of the extract was measured and
used for calculating the concentration as follows:

v (Hg/cm’) = 66.7A36
v (ng/cm®) = 25.34,5,

where 66.7 and 25.3 are calculated extinction coef-
ficients based on experimental measurements for hex-
aene H-85 and azalomycine B, respectively, [15,16].

The microbial growth was monitored by measuring
dry biomass gravimetrically [16]. The broth (8 cm®) was
centrifuged at 4000 rpm for 15 min to separate the
mycelial biomass. After that, the biomass was dried at
105 °C to the constant weight. During the ferment-
ation, samples were periodically taken and microscopic
photographs were obtained by Leica (Microsystem,
Heerbrugg, Germany) using the Leica application Suite
program (ver. 2.5.0, Leica microsystem, Switzerland).
All experiments were performed in triplicate.

RESULTS AND DISCUSSION

Characterization of salicylaldehyde derivatives

The stoichiometric equation of synthesis is shown in
Figure 1.

The synthesized compounds were characterized by
physical and spectral studies (given below). Purity of

X
0 crude glycerol
+ H2N_R i ————
o “NoH

R = NH; (SalH)
R = NH-Ar (SalP)

the compounds was checked with TLC, and the melting
points are in accordance with literature data [17,18].

Physicochemical characterization
Salicylaldehyde-hydrazone (SalH)

Colour: white; m.p: 98 °C; R¢(benzene:chloroform =
55:45) = 0.70; UV (EtOH): A (nm)/ £x10°(dm> mol™-cm™):
218/0.8816, 294/1.0672, 344/0.9481; FTIR (cm_l):
3443, 3292, 1580, 1341, 1201; "H-NMR (400 MHz,
DMSO-dg), 6 (ppm): 11.13 (s, OH), 9.01 (s, —~CH=N), 8.19
(s, NH), 6.93-7.15 (m, 4H); Combustion analysis for
CgHgN,0: Calcd.: C 61.75, H 5.92, N 20.57; found: C
61.71, H5.96, N 20.59.

Salicylaldehyde-phenylhydrazone (SalP)

Colour: white; m.p: 142 °C; R¢(benzene:chloroform
= 55:45) = 0.67; UV (EtOH), A (nm)/ &x10%(dm’ mol™
cm_l): 220/0.8568, 294/1.0124, 346/0.9036; FTIR
(cm™): 3446, 3292, 1588, 1344, 1200; ‘H-NMR (400
MHz, DMSO-d¢), & (ppm): 11.12 (s, OH), 9.11 (s,
—CH=N), 8.21 (s, NH), 6.95-7.15 (m, 3H), 7.29-7.41 (m,
5H); Combustion analysis for Cy3H;;N,0: Caled.: C
53.65, H5.02, N 23.47; found: C53.62, H 5.06, N 23.45.

Salicylaldehyde-semicarbazide (SalS)

Colour: bright yellow; m.p: 225 °C; Ri(benzene:chlo-
roform = 55:45) = 0.64; UV (EtOH), A (nm)/ &x10*(dm’
mol-em™):  216/1.4625, 277/1.6623, 286/1.4581,
358/1.0758; FTIR (cm_1 ): 3493, 3342, 3234, 3279, 1590,
1352, 1201; 'H-NMR (400 MHz, DMSO-ds), & (ppm):
11.37 (s, OH), 9.18 (s, —CH=N), 8.16 (s, NH), 8.15 (s,
NH,), 6.82-6.88 (m, 3H); Combustion analysis for
CgHgN3O,: Calculated. C 53.09, H 5.02, N 15.50; found:
C53.04,H5.01, N 15.46.

xR

R = CO-NH-NH (SalS)
R = CS-NH-NHp (SalT)

Figure 1. Reaction scheme of salicylaldehyde derivatives synthesis (a) and structure of tryptophan (b).
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Salicylaldehyde-thiosemicarbazide (SalT)

Colour: bright yellow; m.p: 230 °C; R{(benzene:
:chloroform = 55:45) = 0.63; UV (EtOH), A (nm)/
ex10%(dm® mol™-cm™): 228/0.8285, 295/1.1471, 304/
/1.2771, 357/1.6001; FTIR (cm™" ): 3443, 3320, 3231,
3273, 1593, 1367, 1201; ‘"H-NMR (400 MHz, DMSO-dg),
6 (ppm): 11.37 (s, OH), 9.68 (s, —CH=N), 8.37 (s, NH),
8.09 (s, NH,), 6.77-6.68 (m, 3H).Combustion analysis
for CgHgN;OS: Calculated. C 49.25, H 4.62, N 21.55;
found: C 49.21,H 4.65, N 21.52.

The 'H-NMR spectra have a singlet at ~9.10 ppm,
corresponding to azomethine HC=N group, as well as
proton signals for —NH group in all compounds and
—NH, group for semicarbazide and thiosemicarbazide.
An V(OH) stretching vibration appears at 3443-3493
cm "in the FTIR spectra of compounds. All spectra have
exhibited v(NH) stretching vibration in the region of
3273-3292 cm™. The band is strong, due its intramole-
cular hydrogen bond formation between azomethine
and hydroxyl group. An appropriate in-plane deform-
ation vibration at ~1350 cm™' confirms the intramole-
cular hydrogen bonding of this group. The derivatives
of salicylaldehyde also show Vv(HC=N) stretching band
at ~1585 cm ™" which confirms carbonyl-amine conden-
sation reaction between salicylaldehyde and amine
component. As it can be seen, the results obtained
from elemental microanalysis and spectroscopic ana-
lysis is in accordance with structures suggested in Fig-
ure 1[12,14].

Formation of salicylaldehyde derivatives in ethanol,
as a conventional solvent, requires an acid-catalyzed
reaction (sulfuric acid solution) because of water eli-
mination and nucleophilic attack of the amine com-
ponent on the salicylaldehyde carbonyl group (pH 4-
—4.5). The reaction takes place at 50 °C within 30 min
(SalH, SalP and SalT) or 40 min (SalS), Table 1.

In crude glycerol, the reaction occurred without the
use of catalyst at 80 °C, and compared to the convent-
ional solvent, the reaction times were shorter and the
yields of salicyladehyde derivatives were higher (A = 2—
8%), Table 1.

Among others, the advantages of glycerol, com-
pared to the conventional solvent ethanol, are higher
boiling point (290 vs. 78 °C), lower vapor pressure

(<133.32 vs. 27997.69 Pa) and lower toxicity (lethal
dose, 50% (LDsp) of 12.600 vs. LDsy of 5.628), which
makes glycerol more suitable solvent for the synthesis.

Antibiotic production with salicylaldehyde derivatives
in medium as a nitrogen source

The strain S. hygroscopicus CH-7 produces anti-
biotics such as hexaene H-85 and azalomycine B. Hexa-
ene H-85 complex produced by Streptomyces CH-7
belongs to polyene antibiotic family. Although not fully
characterized, it is structurally similar to mediomycins,
linear polyenes consisting of a hexaene moiety and a
conjugated oxo-triene group [19]. Azalomycine B (elaio-
phyline) is an antibacterial antibiotic with macrodiolide
structure [20].

Polyene antibiotics are potent broad-spectrum anti-
fungal compounds with low frequency of resistance
among fungal pathogens. Well-known representatives
of this group are nystatin A1 and amphotericin B used
in clinical practice as antifungal and antiparasitic drugs.
Even though new potential applications of polyene
antibiotics in therapy of HIV infection and cancer are
proposed, their use is limited due to serious side
effects such as nephrotoxicity [21].

Both polyene and macrodiolide antibiotics are syn-
thesized by polyketide syntheses (PKSs). Recently, char-
acterization of modular PKSs responsible for the pro-
duction of polyketides similar to mediomycins was rep-
orted [22]. Progress in genomic sequencing and under-
standing gene cluster evolution as well as chemical stu-
dies may significantly contribute to the improved pro-
duction of known compounds and the discovery of new
[23,24].

L-Tryptophan (Trp), as amino acid, has already been
used as a nitrogen source, as well as some Schiff bases
with isatin moiety, and the results were significant,
considering antibiotic production by S. hygroscopicus
CH-7 [10,11]. In this work, Trp was used as a nitrogen
source in the basal medium, while in the modified
media it was replaced with an equal amount of SalH,
SalP, SalS or SalT. Table 2 shows the impact of basal
and modified media on the concentrations of dry bio-
mass and antibiotics, while the kinetics of fermentation
is shown in Figure 2. Being very low, the error bars are
shown but hardly visible due to low values (£2%).

Table 1.Reaction times and yields of salicylaldehyde derivatives synthesized in crude glycerol and ethanol; At — difference between
reaction times in ethanol and glycerol; A — difference between reaction yields in ethanol and glycerol

Solvent

Compound Ethanol Crude glycerol .
— - , — - X At/min A/ %
Reaction time, t / min  Yield, %  Catalyst Reaction time, t / min Yield, % Catalyst
SalH 45 85 Yes 10 95 No 35 10
SalP 45 80 Yes 10 98 No 35 18
Sals 40 70 Yes 25 93 No 15 23
SalT 40 80 Yes 15 95 No 25 15
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Table 2. Effects of tryptophan and derivatives of salicylalde-
hyde on the maximum dry biomass concentration (X,.,) and
the maximum concentration of antibiotics (C,,q) achieved
during the fermentation using S. hygroscopicus CH-7

Nitrogen —3 Hexaene H-85 Azalomycine B

source Xmax / & dm Moax /Mg CM™  Frae /g CM ™
Trp 8.1 121 41
SalH 8.7 157 51
SalP 8.3 168 63
SalS 8.5 142 57
SalT 9.2 198 69

The concentration of dry biomass (Figure 2a) inc-
reases within 3 days of fermentation. The highest con-
centration of dry biomass was achieved in the medium
with SalT as a nitrogen source after 2 days (9.2 g/dm®).

The results show that used nitrogen sources have
different effects on antibiotic production by S. hygro-
scopicus CH-7 (Table 2 and Figure 2b and c).

The concentration of hexaene H-85 (Figure 2b) inc-
reases within 3 days, while the concentration of azalo-
mycine B (Figure 2c) increases within 5 days in all
tested media. The highest concentration of antibiotics
is achieved with SalT as a nitrogen source (198 ug/cm3
for hexaene H-85 and 69 ug/cm3 for azalomycine B).
Concentrations of hexaene H-85 and azalomycine B are
higher for 77 and 28%, respectively, than those in the
basal medium. The obtained results indicate that medium
containing L-tryptophan and Schiff base as a nitrogen
source stimulates production of both antibiotics by S.
hygroscopicus CH-7.

Effects of salicylaldehyde derivatives on the strain
morphology

Composition of media has a great impact on the
Streptomyces morphology. The strain used in the pre-
sent study grows in the form of both single or branched
filaments and single pellets. Formation of singles mall
pellets, as it was reported, favors the production of
secondary metabolites [25,26]. The Streptomyces mor-
phology depends on the nitrogen source in the nut-
rition media. For instance, a strain of Streptomyces
fradiae grows like pellets if the nutrition medium con-
tains amino acids or inorganic ammonia salts as nitro-
gen sources [27]. If the nutrition medium contains soy-
bean and inorganic ammonia salts as nitrogen sources,
the strain Streptomyces VITSVK9 grows like long and
twisted filaments [28]. The S. hygroscopicus CH-7 grows
like filaments and pellets in the nutrition media con-
taining different amino acids (phenylalanine, tryptophan,
alalin, valine and arginine). During the fermentation
with Schiff base as a nitrogen source, pellets and single
filaments are dominant forms [29]. Figure 3 shows the
morphology of S.hygroscopicus CH-7 after 7 days.
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Figure 2. Concentrations of dry biomass (10° ,ug/cm3) (m),
hexaene H-85 (,ug/cm3) (e) and azalomycine B {,ug/cmg) (A)
during fermentation by S. hygroscopicus CH-7 in: a) basal
medium, b) medium with SalH and c) medium with SalP (data
are average of n = 3).
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during fermentation by S. hygroscopicus CH-7 in: a) medium
with SalS, and b) medium with SalT (data are average of n = 3).

In the basal medium, the strain grows like short and
twisted filaments (Figure 4a) while in modified media it
is in the form of short filaments (Figure 4b), branched
and twisted filaments (Figure 4c) and large dispersive
pellets with long twisted filaments. The highest yield of
antibiotics was achieved in media with large dispersive (d)
pellets with long twisted filaments, with SalT and SalP
as a nitrogen source. The results are in accordance with
some previous work where isatin derivatives were used
as a nitrogen source for antibiotic production. The
highest production was also achieved in media where
S. hygroscopicus CH-7 grows as pellets with branched
filaments [11,22].

CONCLUSION

Synthesis of derivatives of salicylaldehyde were car- (e)
ried out using carbonyl-amine condensation reaction of Figure 4. Photographs of S. hygroscopicus CH-7 in: a) basal
salicylaldehyde and amines (hydrazine, phenylhydra- medium and media with: b) SalS, c) SalH, d) SalP and e) SalT
zine, semicarbazide and thiosemicarbazide) in the stan- (magnification: 100x).

492



S.S. KONSTANTINOVIC et al.: SALICYLALDEHYDES AS NITROGEN SOURCE FOR ANTIBIOTIC PRODUCTION

Hem. ind. 71 (6) 487—-494 (2017)

dard solvent 95% ethanol, and in crude glycerol, a
green solvent obtained as a byproduct of the biodiesel
production. The use of crude glycerol had significant
advantages over the conventional solvent since the
reaction time was reduced, the yield of the reaction
was increased by 15-23% while the utilization of a
catalyst was omitted. The synthesized compounds were
shown to be good nitrogen sources in medium for
production of antibiotics (hexaene H-85 and azalo-
mycine B) by S. hygroscopicus CH-7. The highest con-
centrations of hexaene H-85 and azalomycine B were
achieved in the medium with SalT (198 ug/cm3 and 69
ug/cm?’, respectively). Derivatives of salicylaldehyde
had also affected the strain morphology. The results
have shown that S. hygroscopicus CH-7 grows like large
dispersive pellets with long twisted filaments in media
with SalT and SalP, in which also the highest yields of
antibiotics were achieved.

The present study proves the utility of crude gly-
cerol for application as a solvent in chemical syntheses
of value-added products (Schiff bases) that can further
improve the microbial synthesis of valuable antibiotics.
In addition, the study has demonstrated that crude
glycerol can be used as a carbon source in nutrition
media for antibiotic production. In line with this,
through the valorization of crude glycerol utilization,
the present study might contribute to both economic
and ecological issues like sustainability of biodiesel pro-
duction and stabilization of glycerol market. In addit-
ion, by using crude glycerol, a problem of toxic solvents
in chemical reactions, including syntheses of biological
compounds, can be successfully resolved. High boiling
point of glycerol makes it useful for higher reaction
temperatures and also may lead to higher yields and
reaction selectivity as well as shorter times.
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YTULAJ AEPUBATA CAMUMNANOEXUAA HA NPOAYKLMIY AHTUBMOTUKA MOMOTRY Streptomyces hygroscopicus
CH-7

Canppa C. KoHcranturosuh', Mununua 3. 3natkosuh’, Cnasuua b. Unuh', FTopaana A. Fojruh U,BMjOBMhZ,
Bnapa b. Besbkosuh'

1 J— JE
Yuugepsuttiewi y Huwy, Texnonowxu Qaxyniteid, Jleckosay,

? Ynueepsuinein y beoipagy, Hnciiuiliyti 3a xemujy, TexHoaoiujy u memanypiujy , beoipag
(Naucni rad)

JepuBat cannumnangexvaa (canmumnanaexus-xmapasoH, canuumnangexus-
beHUNXNAPasoH, canuumnanaexmna-cemmkapbasoH M cannunnangexma-TMocemu-
Kapba3oH) cy CMHTETUCAHU KaKo Y 95% eTaHOo/ly Kao KOHBEHLIMOHA/NIHOM pacTsa-
payy, Tako M y cMpoBOM rauuepony (aobujeHom npu npoussoarwu buoamnsena)
Kao 3e/1eHOM pacTBapayy. Jegurera Cy OKapakTepucaHa enemMeHTapHOM MUKPO-
aHanusom, FTIR, UV/Vis, n "H-NMR meTozama. MNpuHoc gobujeHnx jeamtbera y
cupoBom ravuepony (93—98%) je octeapeH y BpemeHy 10-25 min. CuHTeTUCAHM
AEepUBATU U CMPOBU TIMLEPON CYy KOpUWHEHN Kao M3BOPM a30Ta U YI/beHWUKA, Y
XpaH/bMBOj MOAN03MU MPU NPOAYKLMjU aHTUBUOTMKA (xeKcaeHa X-85 M asanomu-
unHa B) npumeHom bakTepwuje Streptomyces hygroscopicus CH-7. Hajseha KoH-
LeHTpaumja xekcaeHa X-85 1 asanomuumHa b je octBapeHa y XxpaH/bUBOj MOAN03M
ca canuumnangexua-tmocemmkapbasoHom (198 mn 69 ug/cms). [epuBatn canu-
uunangexuaa ytmdy u Ha mopdonorunjy tectupaHor coja. Streptomyces hygro-
scopicus CH-7 pacte y 061UKy LWUMPOKUX U AUCNEP3HUX NeneTa, ca SyrMm u yeBu-
jeHum dunameHTMMa y noaJsiorama y Kojuma je octBapeHa Hajseha npoaykuuja

aHTUBUOTUKA.
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