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THE IMPACT OF DIFFERENT SOURCES OF BASIC
NUTRIENTS CONTAINING CARBON, NITROGEN

AND PHOSPHORUS ON MYCELIAL MASS
PRODUCTION OF WHITE ROT FUNGUS
Stereum hirsutum (Wild. ex Fr.) S.F. Gray.
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Abstract: Wood decaying fungi can utilize cellulose, lignin and hemicelluloses, causing
brown-, soft- or white rot. Among this group extremely important are the species with
both parasitic and saprophytic mode of nutrition. Their deteriorating activities can start in
stems and continue (or start) in felled timber. The content of available and easy - assimilable
nutrients inside xylem sap, for sure plays the most important role in the very first stage of
fungal attack. The fungus Stereum hirsutum can behave as facultative parasites or parasites
of weakened trees, but after felling, and during storing of logs in forest or industrial plots,
it behaves as a saprophyt. This fungus is widespread and represents the one of the most
frequent fungus in forests and storages, playing very important role in wood deterioration.
Physiological requirements of fungi are of the highest importance in understanding of
mechanism of decaying processes in the wood. The most important factors as like main
nutrients as sources of carbon, nitrogen and phosphorus can affect the behaviour of wood
decaying fungi. Nutrition of fungi is the main reason for appearance of wood decay, since
rotting fungi utilize wood as source of carbon (C), nitrogen (N) and phosphorus (P).
Different sources of these elements are important not only for the decaying process but also
in the state of mycelial colonisation of the wood before appearance of active decay. Different
seasonal status of nutrients in alive plant sap is important in this phase when fungi behave
as weakened - tree parasites. The impacts of different sources of C, N and P on production
of mycelial mass of Stereum hirsutum (Willd. ex Fr.) S. E Gray., have been investigated in
vitro. This fungus is one of the most frequent appearing on the Oak weakened trees or
felled logs. As a causer of Oak sapwood white rot S. hirsutum causes significant damages of
wood in forest stands as well as at industrial storages. Among the tested monosaccharides
the best carbon source for S. hirsutum was mannose, while disaccharide mannitol was the
most convenient for Strain 1. and starch for Strain 2. Generally, malt as a complex nutritive
substance has been appropriate source of carbon for the both strains of tested fungus. In
N - test Strain 1. mainly produced higher amount of mycelia in accordance with incubation
period, except in the cases of control group, L - glutamic acid and peptone. Peptone has been
the most convenient nitrogen source for Strain 2. Mycelial yield in all tested series containing
phosphorus showed lower amount than in the cases of carbon and nitrogen. That means
that phosphorus is not extremely necessary for vegetative fungal growth in comparison with
carbon and nitrogen which are of major importance. Higher concentration of phosphorus in
substrate could inhibit vegetative growth of fungi.

Keywords: Stereum hirsutum, nutrition, white rot, carbon, nitrogen, phosphorus
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YTULA] PASTTMYNTUX M3BOPA OCHOBHUX HYTPMEHATA KOJ CAIIP>KE
YIJbEHUK, A3OT 1 ®OCPOP HA ITPOAYKIN]Y MACE MULIEJINJE ITbVIBE
BEJIE TPYJIEXKU Stereum hirsutum (Wild. ex Fr.) S.E Gray.

MsBop: I'buBe TpynexxHUIIE MOTY KOPUCTUTH LI€TY/I03Y, TUTHUH U XeMULIeTy/I03€e 13a31Ba-
jyhu Mpky-, Mexy- umm ey Tpynex. Y OKBUPY Te IpyIle, eKCTPEeMHO Cy BaXKHe BPCTe ¥ ca
IIapasUTCKUM U ca campodUTCKUM HauMHOM MCXpaHe. IbuxoBa lecTpyKTVMBHa aKTMBHOCT
MO>Ke TIOYeTH y cTadimMa 1 HacTaBUTy ce (WM IodeTy) y mocedeHnM cradmmma. Cagpikaj
HOCTYIIHUX 1 TAKO aCUMIIaOWTHNUX HyTPMeHaTa YHyTap OM/BHOT COKA, 3aCUTYPHO UIPa Haj-
Ba)XHIU]Y /IOy Y HajpaHujoj ¢pasu Hamaa rprBe. [buBa Stereum hirsutum Moe ce IOHaIIA-
TV Kao GaKyNITaTUBHY HAaPasyT WM TAPA3UT CIAOOCTH, Ay TIOCTIe cede I 3a BpeMe JyBamba
00/IOBMHE Y LIYMY WIM Ha MHAYCTPUjCKUM CTOBAPUIITIMA, OHA Ce IIOHAIIA Ka0 Capodur.
OBa I7bUBa je MPOKO PACIPOCTparbeHa I MPeCTaB/ba jefiHy off HadelrhyX I/bMBa y IyMU U
Ha CTOBAPMIITUMA, UTPajyhyr Bp/Io BaXXKHY YOIy y NpoIafiamy ApBeTa. PU31MOMONIKY 3aXTe-
BU I/bUBA CY 3aCUTYPHO Of HajBeher 3Hauaja y pasyMeBarby MeXaHI3Ma IIPOLieca TPYIeXKN y
npsety. HajBaskHuju dakTopi, Kao IITO Cy I/TABHM HY TPUEHTH KAo M3BOPH YIJbeHNKa, a30Ta
u dpocdopa, MOTy yTHI[ATK Ha MOHALIAKe IbMBA TPYIeXHUIA. VcXpaHa I7bMBa je IIaBHM
PpasJior 3a 1ojaBy TPYNeXM ApBeTa, IOIITO I/bJBe TPYAEKHMUIE KOPUCTE IPBO KaO M3BOP
yrwennka (C), asora (N) u docdopa (P) kao rmaBHUX HyTpueHaTa. PasmnyanuTyi u3BOpu
OBUX HyTpUeHaTa Cy BaXXHU, He CaMO 3a IIpoliec Tpynexy, Beh 1 y dpasu mMuienapHe Komo-
HIU3alMje ApBeTa Ipe [0jaBe aKTUBHE TPyAeXXu. PasnmunT ce30HCKM CTaTyC HyTpueHaTa y
SU/BHOM COKY K1Be SmbKe je Takohe off HajBehe BasKHOCTH 3a I/bUBE TPY/IKHUIIE KOje ce, Y
T0j pa3u KoMOHM3Mparba JpBHE Mace, IIOHAIIAjy Kao IIapa3uTu C1adocTy pBeTa. Y THIaj pa-
snmuntux nssopa C, N u P na npopykuujy Mace munenuje ripuse Stereum hirsutum (Willd.
ex Fr.) S. F. Gray. je ucnintaH in vitro. OBa I/p1Ba je jefHa of Haj4enrhux Koja ce mojasbyje Ha
XPacTOBMM OC/TadeNuM CTadmuMa Wim IoCedeHnM TPYIIMMA, MoHauIajyhn ce kao daky-
TATUBHMU TapasuT aau Takobe u kao campodut. Kao mpoyspoxosad dere Tpynesxu debuke
xpacra, S. hirsutum u3asuBa 3HauajHa omTeherma ApBeTa y UIYMCKUM CacTOjMHAMa, Kao 1
Ha MHAYCTPUjCKUM CTOBapuIITUMa. Mehy ncnmtusanuM MoHOCaXapuiuMa Hajoobu U3BOP
yreHnKa 3a S. hirsutum Swa je MaHO3a, TOK je AMcaxapuj, MAaHUTO/ 1O HajIIOTOHW)H 3a
Jsonat 1. a ckpod 3a Vsonar 2. TenepanHo, MajII] Kao Kao KOMIIIEKCHAa XpaH/bJBa MaTepH-
ja, d1o je oprosapajyhm 13Bop yr/beHuka sa oda msonara ucnurusase r/puse.Y H- Tecry
Vsomnar 1. je yrmaBHOM IpoAyKoBao Behy KoMM4nHy MuLienuje y CKIafy ca MHKyOalMOHUM
NIEPMOJIOM, OCUM Yy C/TydajeBuMa KOHTPOJNIHE TpyIle, JI- TTyTaMMHCKe KUCeNHE U TeNTOHa.
ITenToH je 810 HajOBO/BHMjU U3BOP a30Ta 3a V3omar 2. [IpuHOC MuLenmje y CBUM MUCIIN-
TMBaHUM cepujaMa Koje ¢y cagpxane ¢pocdop, 0Kas3ao je HIDKY KOIMIMHY HEero y Caydajy
yrbeHMKa 1 asora. To 3Haum fa docdop Huje Kpajibe HEOIXOlaH 3a BETeTATUBHU PAacT y
nopehemy ca yr/beHMKOM 11 a30TOM KOjJ Cy Off I7IaBHOT 3Hauaja. Beha koHuenTpanuja doc-
¢dopa y cyncrpary Moria Ou fa MHXMOMPa BereTaTUBHYU PACT I/bUBA.

KibyuHe peun: Stereum hirsutum, dema Tpyex, yI/beHUK, a3oT, pochop

1. INTRODUCTION

Depending on their enzyme activity, wood decaying fungi can utilize
cellulose, lignin and hemicelluloses, causing brown-, soft- or white rot (Schmidt,
O., Kerner-Gang, N., 1986.). This group of fungi includes extremely important
species with both parasitic and saprophytic modes of nutrition (Rypacek, V.,
1966). Their deteriorating activities can start in trunks and continue (or start) in
felled logs (Miri¢, M., Ivkovi¢, S., Rajkovi¢, S., Markovi¢, M., 2012).

The content of easily available nutrients in the xylem sap certainly plays
the most important role in the very first stage of fungal attack, just before the
development of the active decay process.
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The oaks are the most important species in Serbia due to their mechanical,
physical and esthetical properties (Jovanovi¢, B., 1991; Wagenfihr, R.,
Scheiber, CH.R,, 1974; Ugrenovi¢, A., 1950). Stereum hirsutum (Willd. ex
Fr.) S. E. Gray. frequently attacks oak wood after felling, but also physiologically
weakened or injured trunks (Butin, H., Kowalski, T., 1983). This fungus is
widespread in Europe, Asia and North America.

Nutritional requirements of carbon, nitrogen and phosphorus originating
from different organic and inorganic sources were investigated by using liquid
nutritive media. The tested fungus has been known to attack wood through
debarked spots or fresh wounds caused by wood boring insects and/or other
injuries (Grosser, D., 1985). The fungus Stereum hirsutum can act as a
facultative parasite or a parasite of weakened trees (Miri¢, M., Schmidt, O,
1992), but after felling and during the storing of logs in forest or industrial storage
yards, it acts as a saprophyte (Miri¢, M., Ivkovi¢, S., Vukovi¢, M., 2012). S.
hirsutum is widespread and represents one of the most frequent fungi in forests
and storages, playing a very important role in wood deterioration.

The aim of this article was to discover the impact of different nutritive sources
of C, N and P on the growth of Stereum hirsutum, which is important for the
understanding of the mechanism of decaying processes in oak wood.

2. MATERIAL AND METHODS

Nutritional requirements were investigated in liquid media convenient for the
measurement of mycelial mass yielded after 30, 60 and 90 days of incubation. The
basal medium (according to Beever, 1969.) was prepared as follows: glucose: 25
g; L - glutamic acid: 2.72 g; KH,PO,: 1g; MgSO, x 7H,0: 0.5g; CaSO, x 2H,0:
0.3g; solution of oligo elements: 1.0 ml (0.5 ppm B from Na,B,O; 0.5 ppm Mn
from MnSO,; 0.05 ppm Zn from ZnSO,; 0.02 ppm Cu from CuSO,; 0.02 ppm Mo
from Na,MoO,; Thiamine - HCI: 100 ug; Fe - EDTA: 6 ppm;) filled up to 11with
distilled water. The value of pH was 5.8 and had been adjusted with 1M NaOH or
IM HCL

Certain substances which provided the necessary amount of carbon, nitrogen
and phosphorus were excluded from test — series and replaced with tested
substances — sources of certain nutrients. In C - test, the necessary quantity of
nitrogen in the basal medium was obtained from L - glutamic acid, while in N -
test, the necessary quantity of carbon was obtained from glucose. The appropriate
quantities of the tested sources of nutrients were calculated based on molecular
and atomic weights of substances and elements, so that all test-series provided
exactly the same concentration of nutritive elements: carbon: 10 g/I; nitrogen: 225
mg/1 (just DI - phenylalanine: 450 mg/l) and phosphorus: 0.5 g/1.

Sterilisation was done using the autoclave standard procedure (20 min. /121
"C), except for urea which was filtered (R max = 0.2 p) because of its thermolability.
The test was run in 300 ml Erlenmeyer flasks each containing 50 ml of the medium.
Inoculation was done under aseptic conditions with dikaryotic mycelia of 2 tested
strains (1 = German strain and 2 = domestic Serbian strain) previously developed
in Petri dishes on a malt (2%) - agar (2%) medium. Two geographically different

JAHVYAP-JYH, 2017. 103



strains of fungi were tested in order to discover whether some differences in
growth would appear in the same test conditions.

After 30, 60 and 90 days of incubation, the developed mycelia were harvested
by vacuum - filtration, dried to oven-dry mass and measured. We tested 10 sources
of carbon, 8- of nitrogen and 4- of phosphorus (as shown in the result tables).

3. RESULTS AND DISCUSSION

Carbon - test

The obtained results are shown in Table 1.

Table 1 The yield of mycelia of S. hirsutum on different carbon sources after 30,
60 and 90 days (mg)

Ta6ena 1. Ilpunoc muuenuje S. hirsutum Ha pasnMINTUM U3BOPUMA
yr/beHuka nociue 30, 60 1 90 dana (mg)

— Source of carbon
g 2.
ER 'S ") (") Y —_
23 = | = 3| 2 2l g g E| | s
55| = £ g g g g e 2 g 2| 3
25| 73 g E g E £ s = g g g
g 3 oh g g S g el g @
30 12 142 216 26 16 119 176 200 188 200
Strain 1 60 17 159 234 75 25 198 214 258 206 223
(Germ.) 90 12 142 212 97 23 182 199 308 184 199
30 9 138 213 24 24 96 105 95 322 216
Strain 2 60 19 238 364 62 64 260 193 196 391 333
(Serb.) 920 9 225 286 53 71 186 245 254 361 300

The control group had the lowest mycelial yield, probably due to the presence
of some 0.97 g/1 of C in the basal medium (which couldn't be totally excluded).
As much as 90 % of mycelial mass increased for 60 days after the incubation and
it declined after that period. The reason might be in the deficiency of nutrients
after two months of fungal nutrition, and consequently the occurrence of the
phenomena of autolytic degradation of hyphae.

Something similar happens in wood. Swift (1978) found that mycelial mass
increases up to the weight loss of inoculated wood of some 40%, but declines in the
later stages of decay, which was determined by using 'Hexosamine' test-method.

The most convenient carbon sources for Strain 1 (German strain) of the
fungus were: mannitol, mannose, malt, cellobiose, followed by starch and maltose
and finally glucose. For Strain 2 (Serbian strain), starch was the best carbon
source, followed by mannose and malt, mannitol, cellobiose, glucose and maltose.
Except in the case of mannitol and galactose, Serbian Strain 2 showed better
mycelial production in comparison with German Strain 1. Among the tested
monosaccharides, mannose was the best source of carbon, while disaccharide
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mannitol was the most convenient for Strain 1 and starch for Strain 2. Generally,
malt as a complex nutritive substance was the appropriate source of carbon for
both strains of the tested fungus.

Nitrogen - test

The obtained results are shown in Table 2.

The control group (no nitrogen source) showed the lowest production of
mycelial mass. Strain 1 mainly produced a higher amount of mycelia depending
on the incubation period, except in the case of the control group, L - glutamic acid
and peptone. The major increments of mycelial mass were mainly reached after 60
days of incubation, but the growth then slowed down up to the 90" day. Peptone
was the most convenient nitrogen source for this strain.

Table 2 The yield of mycelia of S. hirsutum on different nitrogen sources after
30, 60 and 90 days (mg)

Ta6ena 2. [Ipunoc munenuje S. hirsutum Ha pasInInTIM U3BOPUMA a30Ta
nocre 30, 60 n 90 maHa (mg)

Source of nitrogen
L
— g Eo o | 2 e = .
Fungus | Incub g 22 E = g E- _§ g g s g
= it
S.hirsutum | (days) g & = g.&* g 23 ‘,‘*Ea g 5 §
S e = g ] - L — s 2 a,
=Y 8 - a -
30 18 27 94 74 76 77 107 87 226
Strain 1 60 42 84 128 99 116 97 143 131 203
(Germ.) 90 38 129 132 115 106 117 144 161 192
30 43 66 108 137 147 68 139 143 206
Strain 2 60 58 154 209 283 253 141 260 244 283
(Serb.) 90 68 334 260 351 217 104 303 308 244

The Serbian strain (2) of S. hirsutum showed certain differences compared
to the German one. The yields of the produced mycelia were in almost all cases
higher than in the case of Strain 1. The mycelial mass increased with the time of
incubation with just a few exceptions. The most convenient sources of nitrogen for
this strain were: L - valine, potassium nitrate, urea and L - asparagine, peptone,
ammonium sulphate and L - glutamic acid.

Phosphorus - test

The obtained results are shown in Table 3.

The mycelial yield in all the tested series containing phosphorus showed
lower amounts than in the cases of carbon and nitrogen. These facts led us to the
conclusion that phosphorus is not as necessary for the vegetative fungal growth
as carbon and nitrogen which are of major importance. Nevertheless, considering
the role that phosphorus has in the metabolic processes and in the transfer of
energy (Vucetié, J., 1985), one could suppose that its deficiency in the natural
substrate (wood), could badly affect the fungal ability to decompose polioses,
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cellulose and lignin, i.e. to reduce fungal enzyme activity (Miri¢, M., Ivkovi¢,
S., Markovi¢, M., 2010). Both strains attained good growth in the presence
of potassium phosphate and calcium phosphate. Sodium- and ammonium
phosphate were not convenient sources of phosphorus since the test series showed
lower mycelial yields than the control series containing no phosphorus.

Table 3 The yield of mycelia of S. hirsutum on different phosphorus sources
after 30, 60 and 90 days (mg)

Ta6ena 3. [Ipunoc Munenuje S. hirsutum Ha pasIM4UTUM U3BOPUMA
¢docdopa mocrne 30, 60 1 90 gana (mg)

Fungus Incubation Source of phosphorus
S.hirsutum (days) control potassium sodium calcium ammonium
phosphate phosphate phosphate phosphate

Strain 1 30 54 51 44 73 17
(Germ.) 60 56 177 61 95 12
’ 90 60 97 50 126 75
Strain 2 30 67 175 67 158 12
(Serb.) 60 89 186 89 147 18
’ 90 132 193 73 162 75

Mainly, fungi don’t have significant phosphorus requirements when the
vegetative growth is concerned (Rayner, A. D. M., Boddy, L., 1988). This is in
accordance with the data obtained by Muntanola-Cvetkovi¢, M. (1987) that
the content of phosphorus is 3-4 times higher in spores than in mycelia, which
leads us to the conclusion that this element might have a more important role
in the production of reproductive organs. Nevertheless, fungi consume some 30
- 50 % of phosphorus from the substrate in the first 24 hours (Vuceti¢, J., 1985).
Robinson, P. M. (1978) states that if it is available from potassium phosphate,
phosphorus is consumed very fast during the mycelial growth.

It can be concluded that the concentration of phosphorus used in the test
series of 0.5 g/l might act inhibitory being too high.

A comparison of the state and quantitative content of carbon, nitrogen and
phosphorus in all the presented tests clearly shows the following: C- and N- tests
used 228 mg of phosphorus on 1 liter of basal medium, while in all the tested
combinations it was always 10 g/l C and 225 mg/l N. The same quantities of C and
N were also used in the phosphorus test, only the amount of phosphorus in the
test series was twice higher. The obtained results, if compared, point to the higher
production of mycelial mass if phosphorus was used in the concentration of 228
mg/l of the substrate. These facts clearly show that an increase in the concentration
of phosphorus in the substrate could inhibit the vegetative growth of fungi.

There are some differences in the obtained results between the two different
geographical strains of the fungus. In order to prove that it was the same fungus
species tested, the protein content of the tested strains was tested. It can be
concluded that the differences in mycelial behaviour of the German strain is
a consequence of the presence of the specific protein whose molecular mass is
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bellow 36000. To prove its presence, we analyzed the mycelial protein content by
polyacrylamide gel electrophoresis method. Given that the other proteins on the
‘film" were identical, it was concluded that there were two different strains of the
same species of Stereum hirsutum fungus.

4. CONCLUSIONS

The most convenient carbon sources for Strain 1 (German strain) of the
fungus were: mannitol, mannose, malt, cellobiose, starch, maltose and finally
glucose. For Strain 2 (Serbian strain) the best carbon source was starch, followed
by mannose and malt, mannitol, cellobiose, glucose and maltose. Except in the
case of mannitol and galactose, Strain 2 showed better mycelial production than
German Strain 1. Among the tested monosaccharides, mannose was the best
carbon source, while disaccharide mannitol was the most convenient for Strain 1
and starch for Strain 2. Generally, malt as a complex nutritive substance was an
appropriate source of carbon for both strains of the tested fungi.

In N - test, Strain 1 mainly produced higher amounts of mycelia depending
on the incubation period, except in the cases of control group, L - glutamic acid
and peptone. The major increments of the mycelial mass were mainly reached
after the incubation of 60 days, but the growth then slowed down up to the 90"
day of incubation. Peptone was found to be the most convenient nitrogen source
for this strain. Serbian Strain of S. hirsutum had a higher mycelial yield than
German Strain in almost all the cases. The mycelial mass increased with the time
of incubation with just a few exceptions. The most convenient sources of nitrogen
for this strain were: L - valine, potassium nitrate, urea and L - asparagine,
followed by peptone, ammonium sulphate and L - glutamic acid.

The mycelial yield in all the tested series containing phosphorus showed
lower amounts than in the cases of carbon and nitrogen. This fact led us to the
conclusion that phosphorus is not as necessary for the vegetative fungal growth as
carbon and nitrogen which are of major importance. Both strains attained good
growth in the presence of potassium phosphate and calcium phosphate. Sodium
- and ammonium phosphate were not convenient sources of phosphorus since
the test series showed lower mycelial yields than the control series containing no
phosphorus. Thus, a higher concentration of phosphorus in the substrate could
inhibit the vegetative growth of fungi.
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YTULA] PASTTMYNTUX 3BOPA OCHOBHUX HYTPUEHATA KOJ CAIPXXE YITbEHUK,
A30T V1 ®OCOOP HA ITPOAYKIM]Y MACE MU EJIVIJE TJbMBE BEJIE TPYJIEXKI
Stereum hirsutum (Wild. ex Fr.) S.E. Gray.

Munenko Mupuh
Mumuya Cmegparnosuh

CaxeTak

Lws paga 610 je ga ce pa3oTKpHje YTULIAj PAsININTIX XPAH/BUBIX M3BOPA YI/beHNUKA, a30Ta
u ¢pocdopa Ha pasBoj Munenmje I/buBe Stereum hirsutum mMTO je 3HAYAJHO Ca ACIEKTa pasyMeBamba
MeXaHNU3Ma IpoIieca Tpy/beha XPacTOBOT pBeTa. HyTpUTUBHY 3aXTeBU 3a YITbEHUKOM, a30TOM I
bocdhopoM mopekIoM 13 pasTnIUTHX (KaKO OPTAHCKIX TAKO M HEOPTaHCKIX) U3BOPA, MCIIUTAHN Cy
kopumrhemeM XpaH/bMBUX IIOJIOTA Koje ¢y 06e3bebupare mpuHoc Mace Munenuje. Vcnurupama cy
CIIpOBefieHa Ha TeyHNUM 6azamHuM mopmorama (mpema Beesepy), mpu uemy cy oppehere cyncranie
Koje cy o6e36eh1Bae HeOXOAHY KOMMUNMHY YI/beHUKA, a30Ta 11 pocdHopa, UCK/byINBaHe U3 TeCT-
cepuja 1 3aMemVBaHe TeCTUPAHVIM CyIICTaHIlaMa — M3BopuMa ofipehennx Hyrpuenara. Y C - tecty,
HEOITXOJIHY KOIMYMHY a30Ta y 6as3anHoj mopiosn obesbehusana je JI - rryTaMmHCKa KMCeNUHA, 0K
je y N - TecTy, HeOIIXOf{HY KOMMYMHY yI/beHMKa 06e36ebuBana rmykosa. Onrosapajyhe komudnte
UCINTUBAHUX M3BOpAa HyTpUEHaTa obOpadyHaTe Cy Ha OCHOBY MOJIEKYJICKVMX Y aTOMCKMX Maca
jenmberba I e/IeMEeHATa, TAKO fia je y CBIM TecT cepujaMa obe3beheHa mOTIyHO 1cTa KOHIIeHTpanuja
XpaH/bUBMX eJleMeHaTa U TO: yrbeHnKa: 10 g/l; asora: 225 mg/l (camo - dennmanannna: 450 mg/l)
u pocdopa: 0.5 g/l.

Crepunusanuja je cripoBefieHa 110 CTaHAapAHoj pouenypu (20 mus. /121 ¥C) cem 3a ypey koja
je dunTpupaHa y aceNTUYHUM yCTOBMMA IIPU KapaKTepucTUKaMa ryd - ¢uarepa P max. = 0.2 p
300rT CBOje TepMOIabMIHOCTU. 3aTUM je ucnuTuBame BoheHo y Epnenmajep — 6orama of 300 ml
Koje cy capp>xane cBaka no 50 ml momyore. VIHokynanyja je ypahena y acenTudHuM ycnoBuma ca
AVKAapUOHOM MULIeTN oM [iBa reorpadcku pasmndnta usonara (1 = Hemauku- u 2 = gomahu cprckn
U3071aT) IPETXOfHO pasByjeHNM y IleTpu mocyama Ha XpaH/bJMBUM IIOJIOTaMa cacTaBa 2% Marla
n 2% arapa.

ITocrne 30, 60 1 90 faHa MHKy6alLMje, pasBrjeHa MULIE/Ija je IOKEbeBeHa BAKYYM - QUITpaLijoM,
OCyIIEHa JIO alICOTYTHO CyBe Mace 1 usmepeHa. Vcnmrano je 10 nsBopa yr/beHnka, 8 ussopa asora u
4 nsBopa ¢pocdopa. HajroBo/bHUjM 3BOP YI/beHMKA 33 HEMa4KM M30/1aT I/bUBE OMO je MaHWUTOJL, 0K
je 3a cpIICKuM M3071aT TO 6110 PaCTBOP/BMBYU CKpOO, ca HajBehM IPUHOCOM IIPOAYKOBaHe MULIE/IAPHE
Mace.

ITeniToH je 6110 Haj60/BY U3BOP a30T4a y TEYHOj IIOf/IO3N 32 HEMAUKI M30/IaT. Y CBYUM UCIUTAHUM
KOMOMHaIMjaMa CPIICKM M30JIaT je MMao Behy MPOAYKIMjy Mace MULIe/IMje Hero HeMauKy M30/IaT,
ca HajehuM NIpMHOCOM y TojoramMa Koje ¢y cajpxxaie JI- BaluH, KaliujyMm HUTpAT, ypey un JI-
acraparuH.

Docdop je nMao Mamy yTHUILAj Ha IPOAYKLMjY Mace Mulienje y mopehemy ca yr/beHIKOM 1
a30TOM. Y HIDKUM KOHIIeHTpanujama Gpocdop je n3asuBao pacT MULe/Nje, /i CaMO Y3 HEOIIXOTHO
MIPUCYCTBO YIVb€HMKA ¥ a30Ta. Pe3ynratu mcrpakmpama Cy mokasamnu aa ¢pochop Huje Kpajibe
HEOIXOJaH 3a BereTaTMBHM PAacT I/bMBe ¥ Hopehemy ca yI/beHMKOM U a30TOM KOji Cy OMIH Of
BE/IMKOT 3Hayaja. Y BereTaTMBHOj Gasy paspoja Muuenuje, Beha koHnenrpamnmja pocdopa Morma
6 n3a3BaTy MUHXMOUTOPAH edeKart.

Vsmeby Hemaukor u cpIickor usonara Stereurn hirsutum mocTojane Cy pasanke y IpogyKuuju
Mace MIIeNMje KOJ CBUX MCIIUTAaHUX U3BOpa HyTpMeHara.

Moske ce 3aK/by4nTH fa 611 3a OBe pas/yKe MOrao 6UTI OArOBOPAH Crel(IIHN IPOTENH
MoJIeKyIapHe Mace ucrog 36000 y MuLienuju HeMadkor nsonara. Fberopo npucycrso 3abenexxeHo je
aHaJM30M Cafip)Kaja IPOTeMHA y MULIE/TUj/ METOJOM IIOMMAKPUIAMuT, - Terl eneKTpodopese. Kako
Cy OCTaJIM IPOTEVHN Ha GUIMY OM/IN MACHTUYHY, OUUTO je [1a Ce Ty Pajii O ABa Pa3IN4nuTa U3071aTa
(coja) ucre Bpcre rpuBe - Stereum hirsutum.
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