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[3c.neAoBareflcKa pa6ora na .qo;KTopaHTa

n. l-lJuiltaxe (Lentinura edodes) e nnoHcra ru6a, nprHaAr.rexaura K.bMinulia, KoffTo B npupo.ara ce cpelqa a ,i1u6oer rop'i. Xaparrep nsnpa ce, c

lBa KaKro np'cHa, ra(a u cyuJeHAr (Riaz et ar, , 2022). orrne4qaHero Haa nbpBoHaqanHo ce e il3BbptuBiano Ha o.rKpytTgr, (€tTo ca r3noJ.t3BaHnnn ,qu60ev rpynn. Toen vero4, O6ave orHeMa nrpQ4unxrarenHo Bpe're
)eLl€l or 3acax(AaHero .qo 6eprar6ara) u eaeuc, o, -lrrara. f10pa Au raituTOBa oril]exAaHe ce e npeBbpHi?no B npoLlec na Qaxprro, il3noj.r3Ba/U.rHr nbH'{era" or AbpBecHil CTbprorilHr4 0T TBbpAa AbpBe cnHa; Meroil,

;;;;;;;;;
4a a Asnarcxo-TrxooKeaHcKl4e periloFr, KbAero e cr,jnHo TbpceHa rv6a n

cbpL{aBa no-Bl4coK po6na n n3ueKBa flo_ManKo BpeMe (2_3 rvreceqa Aore Ha pexonrara)' Tosil MeroA [3nofl3Ba craHAqprHa sopnayna 3a
,"pot-oi;;;r;"o ptu6) t't 20o/o cMec or Ao6aerxn, ocHoBHo 6ordtn Ha Hhulecre vl, Ka'r'o nueHilqHh nnn opt/t3oBn rpr44n (Ftamkumar et al. ,2010).rTpaHh n3noJ'r3BaHero Ha 4U60ara ,/lbpBecHil CTbpforlirHil e orpaHilqaBaLq
,Oronrr.;t;;;;
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uann v Aa ftA tl3nor3Bar cborBierHo Bb3 .cHoBa Ha r3ilcKBaHilFT€r Haere ru6lr, Kollro ce rrynrrBnpar rlFan iand socor, 2005). noeeqero oT. no-3 npoyr{BaHnA Ca HacoqeHh Bbpx,/ AonbnBaHero Ha cy6crpara ea uJrfirarekrqHil AooaBKh (nrueHhqHt4 Tpr4qil), B pa3flhqHo npoqeHTHo cborHouJe Hne n) Lr cbrqo BpeMe (no epeure Ha 3acan{4anero). lnocne4nr,rre npoyqB eilnnT h3noJ'f 3BaHero Ha HFKOI4 arp)o-r4HAy CTpnanHV OTnaAbqil nprlaHero na wuiltaKe, Karo HanpTilMep 3axapHa TpbcrilKa, naMyqHo ceMe,
HLX KOL{aHh r MHO.O Apwn ornaAbqr, Bb3 .cHoBa Ha TgXHara Hafl[qHocrHlc H14Bo, AOnbnHilTeflHo o6Orare,Hn UnVt He. B cbgloTo BpeMe,HnFTa Ha HaHO-aMilHO 406aerure (60ratu Ha flecHorocrbnHhtn BeurecrBa Karo a30T il aMilHO,KnCenuHrA) Bbpxy ru6u KnaAH!'qacBoF noreHllilaJ] v r'ronoxrre,J]Ho Bb3AeficrBile 3a noAoopFBaHe Haa Ha Milqena, 406raa, KaLrecrBor', xperHilTeflHilF CbCTaB Ha rboilTe (Niairn

020],. Bunperr roBa, il3cneABaHhflTa orHocHo 406aBsHero Ha HaHo_aMhHo
xuvr cy6crpara Ha unfiraxe ca MHoro MaflKo.
lnKa Iluean pa3nw.tHtl nilrHo-Lleflyn03H14 oTnaAbLrH14 MarepilanuflBar noreHqilaa 3a T€CTB?H.= Karo cy6crparra 3a orrne4qaHe Ha,'' Hl-l3aBhctAMO Aanu npoil3Tt4qar rlr cencKocronaHcxtt 4erlHocrn (pesnr6a

, MacnvHn, npacKoBn, 
'aperun 

ra opexr,,lr) nnn or ropcKa gerznocr (pearar6a
a ceq Ha 4u60eil, eBKaJ'rfrnroBil 14 KneHoBl4 4Upaera), KaKTO n pvlctau

He Ha AbooBil AbpBera (Gaitan-:HernranAez et a@nHo,
oAilrenilre Ha rt6r rpnbBa Aa ue6wpat noKanHo AocrbnHil il eB.rrHLl

cBuTe, t'lo3oBLlTe n oBol4Hl4Te rpaAilr{I4 cbcraBj.lflBar cborBerHo 3o%o,
1o/o ot o6qran 6pofr oBou.rHl4 rpaArHl4 e flileaH (FAo, 2024).Bccra roAuHarB'ar 3HaqilTenHo K.flr4qecrBo AbpBecHil ornaAuqra (1g xr no4pe3aHu,,

f.:l::l r l:_.lntrt na pesrr6aira (Unat and Atibas , 2oo1). oceeFr roeaIlvraau ca npe'rMHo rlJl4poKonvtc'Ht' (7g gg7 xa) u nrnonncrHn (44 g7g),2022), cpeA Kor4To u,r4por{o par3npocrpaHeH[ ,r AocrbnHn ca 4u6oern,)Bttt u KfleHoBLr (Acer spp ) AbpErera. .Qu60arare AbpBera AoMl4Hrpar B13,4o/o (MoE/UNEp, 2015) N npcr,3Ber,(qar ro'.reMil KoflH'ecrBa guOoau
;;";;;;;J;;;;

n li) u Hutlecre (or bS%) (Taib ert al., ,ZO2O\.
TOBa, ropcKl4Te il ceflcKocroraHcKrre ornaAbqn or peewln cennn n3rapflT, Karo no TO3l4 H€rLqilH He Ce il3non3Bar paqiloHaflHo, a

TbNHT XPAHilTCNHil BEqECTBA KATO A3OT 14 AMilHOK,,ICENIAHIA, NOKA3BAT Bt4 npoyL{BaHile noJ]oxilTenHo eu::r4eficraile Bbpxy pacrexa, poluaa nHt4F Cbcrae Fra ru6ata wnnraKe ('K.faro ce npilnaraT no eAHO 14 cbu_rrQaKTo 14 Bbpxy ru6a rana4HilL{a,
ilfl na3ap urrfiraxe ce npeAnara e cyuuena sopMa, BHeCeHa npeAilMHo

rre il3.J're*BaHnfl Bbpxy eQeKTil'rfe Har AbpBecHilTe crbprorilHl4 Bbp)ryil npoAyKTl4BHocrra Ha ru6ara ullltZrarc' ca ocKb.qH u. flu6oaure )KbJrbAl4r e Peny6nuxa Ilueau r npoy'B€rHr4r Bbpxy h3no'.r3BaHero ,nM B: Ha ru6r HtMa. cuqo raKa, HaH.-4o6aBKilTe, Korro ca 6orarr na
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rah, Orrne>4qaHero Ha raara ruOa e orpaHtn{eHo
ofpaHrqeHo KonilqecrBo npnc;na ru6a. Jln

Ha nnBaHcKt4F na3ap e cBbp3aHat c fl[ncaTa
Ha oTrflex(qaHeTo n, neo6xoAt/MOC.ITa OT BH

) vt uHorynnpaHt cy6crparra Ha BncoKt4 qeH[,
paHocT Ha TO314 Trn oTrfleMaHe.

3a.4aqh Ha iqucepTaquoHHl4n Tp,/A:

Hit HacToFt4oTO l43CneABaHe ca,

BaHe Ha orfne4aHero Ha ra6a wuilraKe B
HO na t43ucRBaHVCTa 3a pacTex N eTanilTe Ha Ky

He Ha noAxoglt4tA HoBvt cy6crparr4 3a orrne
qpe3 r3non3BaHe Ha noKaJ.tHO AOCTbnHh arpo_
14 or cencKocronaHcxn pesnr6lt (ruacnunn, ro3n,
vnn or ropcKl4 pesrr6r (Au6, 4u6clau )KbJ.tbAt4,
aHe Ha TflxHara e$exrreHocr. c la3v Ha

Hile Ha pacTex, npoAyKt_{t4F, KaLter}TBO t4 XpaHnTeneH
eane eQexra Ha HaHo-aMhHrc Aot5aara (Li

, tlpol43BOACTBOTO, KaLlecTBoTO n xpaHuTenHuf,
a rluM pa3flurtHt4 cy6crparHr cM€:rct4 t4 B pa3r.thqHn

He Ha npo6n 3a aHanv3 aHi:tJ.u43 Ha cbcraBa
Hia BcilqKil cy6crparra ra cy6crpetrHt4 oMecil.
oBKa Ha cy6crparrre 3a 3acotglaHe Ha Mrqefla Ha

Ha Milqena xa ulurZrare.
upaHe Ha ilHoKynvipaHnn c Mrlrlctl.t cyt5crpar npra

3a pacTex Ha Mhllena.
Fre Ha AaHHil 3a pacTexa Ha MilLlera no BpeM

e Ha AaHHU 3a npoAytfiytBHocTTa Ha
aflHo nno4oo6pa3yBaHe w 6epw6eHilfl nepilo4
He Ha npo6n 3a oqeHKa Ha xpaHhrenHVA cbcraaa

rrvnr cy6crparil (c unu 6es 4ot5aexra).
o6pa6orxa Ha AaHHnre r nHTep

r MeTOAl4:

HaTa qacT Ha il30.neAElaHeTO qe
ncKu u BeTep4HapeH n3cne,floBat-ercKl4

Oaxynrera no arpoHoMcrBo il BerepilHapHa

gee Qepnlil, Kor4To

Ha npflcHa rb6a
NO3HAHilf, OTHOCHO

nocaAbqeH MaTephan
14 c AbnrocpogHaTa

ny6nuxa flreax upes

He Ha u:nilrare (rrlarr,t

bAHt4 OTnaAbqil
npacKoBl4, 6aryevn n
eBKaflrnr r tanen) u
BcKl4s cy6crpar no

cbcraB na ru6nre
it@-Amino 25) Bbpxy

B Ha uufirare.

u SrsrxoxrMilqHhre

tr.rurZrare.

KTHO CNA3BAHE HA

na uHry6aqiloHltr4s

a no BpeMe Ha

ru6nre orrne4aHrl

Ha nonyqeHrTe

npoBeAeHa B

- craHl{t4l fasup n
qnHa xa fiileaHcKt4

Nlale
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l€rpcilrer, rp. Eefipyr, Peny6nrxa flusaH.
l4'r{H14fl aHanu3 n rocrBaHero H€t npoonre or cyocr]par n t]"|6tA ule 6bAe
)ueHo B aKpeAilTrpaHn na6opiaropvlv B Sunrapra4 ulunu flHeaH.
6ugar u3non3BFHt,r ycnyfilre Ha axpe4r,r'ru$ann na6oparopyr4,

6oleqr no yrBbprqeHn Mero4rarra (AOAC, 1984),
ule 6u,qe pa3AeneHa na 3 erana, Kiiro npe3 acei<r,r or rcx qe 6ugar

Hil CneAHLtTe CTbnKn n 3aqaqu:

lr3 Ha cbcraBa na cy6crparhre
l4t3BbptleHo aHaflHTt4rtHO TeCTBaHe 3a OLleHKa nf $renroxrMri.tHilTe

Ha cy6crparilTe (cyxo BeulecrBo, BJ'lara, pH, cu.(upxaHile Ha nenefl
o BeulecrBo, cborhtoUJeHhe c/lt{, CypoB nporeilH, Ma3HuHil, nUfHtAH,
r il xeMHLlenynoea) Karo ce il3non3Ba npo6a or 0,$ kg (cyxo rerno) or

. TecreaHero u-le ce n3BbplrJil B aKpe,qvrvpaHn na6oparopviv v no
il Nrero4LlKu (AOAC, 1984).

oBKa na cy6crparHltre cMectf
noArorBeHn no uJecr noBTopennn (€i rop6ra no 1T noArorBeHn no uJecr noBTopeHiln (€i rop6r no 1 rr ecnra) or Bc14'.{K1,1

1tA CMeCn (CUC VntA 6eS 4O6aaxu), Kol4To u-le 6u4ar cpaBHeHil c
oHaflHnc cy6crpar: 80% AupaecHil cTbpforttHt + 2Qo/o nueHrqHil Tp14q14

)

BKa Ha cy6crpar[Te 3a 3aca)t(AaHe
Te u-le 6u4ar cuopaHu Ha MecrHo HI4BO, Ma[UvlHHO HaCUTHeHU AO
cTbproTilHt4 n TpnqtA.
qer 6ugar noAnoxeHn Ha nbpBa na MilHyl4 BbBobAaT noAnoxeHn Ha nbpBa na MilHyT]4 BbB

npn 100t'C, 3a Aa ce orc'lpaHr cfleA Koero
(60-70%) n HanbnHeHil B aBroKnaB eHoBt4 rop6r,r

), 3aneqararHil H nognoxeHil Ha nacrbopt4saqtA+ npH 121"C B

Hile Ha 6 ..iaca. Cne4 roea oy6crparnre ule 6[aar oxna4eHn Ao
noAXoEFl! n/lulleneH pacTex,

He Ha Muqena
bEr BcflKa rop6{ ce go6aan 3bpHoB

Cne4 roaa ropphre ce errKerhpar

Hil ycnoBnn (naunnapen 6oxc'), BbEr BcflKa rop6{ ce go6aan 3bpHoB
nociaAbqHa HopMa or 2o/o na rop6a.

a na cybcrpi:trHara cvec).

paHe Ha HHoKynltpaHHTe rop€i,r
HilTe cy6crparra u-le ce cbxJ)aHflBar B TbrvtHo noMeu_leHile, npu

20-22"C il orHoct4reflHa Bfla)+(Hocr 50-60%, roufo ce na6npAaBar vI

n nocToFHHl4 c noMoqra Ha :xilrpcrMerup/repuqMerbp (Lutron HT-

paHe Ha AaHHlt no BpeMe na ntmy6auxflTa



F'agen o Ha Milqena Ha ru6nre ulnrirare ce pa3AeflF a ner nocneAoBarenHkl
erana: r|uLl,EtneH pacmoK, o6pasyeaHe [{a Mur4enHa o6euexa, oflpasyeaue Ha
nodymuftu, t-toxa$euneaHe u emeupdeeaHe (clren, 2oo1) B rpan Ha BceKil eran
u{e ce qanil(lBa npo,qbnxilTeflHoOTTa H? €}T?ll? 3a BCflKa Cy6Crparna CMeC B AHt4
cneA 3apa)qlaHero.

7 - lAnAVUhF,aHe Ha nnoAHt4re rena
3a 4a qe ilHAyqr,rpa o6pa3yBaHero Ha rt6il, nonilnponnfleHoBr4Te rop6n u_le ce
orc'rpanflaaT n cy6c]'parHilre 6noxoee (noxpr-rn c MilLlen il BrBbpAenra) qe ce
n'oAflarar Hel repMltqeH [uoK (HaxrcaaHe B ne4eHa BoAa sa 24 qaca c nnn 6ee
4o6aexf). Crreg roaa cy6crparHrre bnoxose u-lr3 ce npeMecrBar B noMeqeHr4e 3a
n.noAooqpa3'yBaHe, KbAero reMneparypara r BnaxHocr.Ta ce na6nrc4aear v
nr)AAbp4{ar cborBerHo B rpaHilL{rre Ha 16,,C r gl0o/o.

8 - Eepfr6en neprog
Cne4 oppaorvsaHero Ha npnMopAt4t4, cyr(:icrparrnrre 6noroae ule ce noflnBar
e;xe4He$Ho. lflo BpeMe na 6eprar6ara u-le ce oT'KbcBar caMo rt6ure, Korlro ilMar
o'rBopeHp luanKa c orL{ernhBo noABhrn pufioee v BVtAuMvt nflacrilHKl4; orps3Bar ce
p]bt{Ho ($ nonnoqra Ha Hoxt4lla unr nox) r ce cbxpaHflBarT flilpeKTHo npil Ht4cKa
relnanepfryp€l or 1-4"C. Cneg npu6rapaHe Ha peKoflTara, cr4t-irerilLtHilTe nbHqera
u-le ce rfry6upar orHoBo, cneg Koero ule ce HaKilcBar B J.le,qeHa BoAa, 3a Aa ce
nonyqn 4Topara BbnHa or ru6n.

9 - Ct6fapaHe Ha AaHHh no BpeMe na 6epnr6iara
,Qannnre or 6eprr6eHnfl nepilo,q ule ce Jan[cBar 3a BcrKa BbflHa or peKoflTa.
onsnvec]rhro Xap?KTepilcl4Kr4 Ha ru6rre (r<aro HanpnMep - rBbpAocr, AnaMerbp
n ,qe6$nrHa Ha uJanKara, !il?Merl,p 7t AbflxilHa Ha nuHvero) u
npoil3BotqcrBeHhre xapaKTepilcrvtKtl (6poti rc6vt, Terflo nia ru6rle, 6ilonoril..{eH
Ao6ra upuonorw na e$exrnanocr) qe 6u,4ar il3MepeHn, cu6pann u sanvcaHu 3a
Bc;FKa 6e]prr6eHa Bbr'rHa n npeAcraBeHu cnope4 yang et al. (2013).

10 - Orienxa Ha xpaHrrerHlta cbcraB nil ru6irre
f1po6u dt n'6rre (5 r npgcHa ru6a) qrl 6u,4ar noAfloxeH vt Ha aHanvrnqHn
TecroBe (vpes rpl4KparHh noBTopeHils) sia il3ofleABaHe Ha cbAbpxaHilero Ha
oF)faHilqHil BeulecrBa u 6uonon4Mepil - Ma3HilHl4, BbrflexilAparil, nporeilH14,
BtATaMnHlA C rzl D, cypoBt4 BnaKHhH14 (xrarrn), nenen v1 Ap.
TercleaHeTo Lqe 6u4e il3Bbpr.rJeHo B aKpeAL4TnpaHn na6oparoptltl tA no yrBbpAeHn
MeroAl4Klfi (AOAC, 1 984).

10t - Crar[crnqecKu aHanu3
Cr'6pannre AaHHh qe 6u4ar alann3npaHh c nor\noLl-lra Ha npofpaMara SPSS2s.
l-lpnnoxnuil TecroBe: e4Ho$axropeH ANO\,A, MHoroArana3oHeH recr Ha lrHxan
npr FValue<O.005.
Morar Aa ce npilnoxar cbt4o crbnKoBa pefpeciln n t-recr.



ornagbqh o'tr pe3ilT6r (noaa, Macr.tilHa, npacKoBa, 6a4eu ur

o'T ropcKa ceq (KfleH il eBKanilnr) renonseaHil caMocroFTeflH
- Qopllynaria Ha cy6crpara, cbAbpxaul HFKou4

pr-.3hT614, qe 6uge cbcraBeHa or 809,i, ce.ncKocTonaH
nuJeHhqHh TpLlt_{14.

- Qopruynarit Ha cy6crpara, cbgbpxaul HFKotl ropcKr4
ceq, ule 6u4r:l cbcraBeHa or 80% ropcKtl pe3ilT6il + 2Oo/o nue. ,Qannnre 3a pacrexa h npoAyKTytBHocrra Ha MilqeJ.l
pir3.r]nqHhre cy6crparil, qe 6u4ar cu6paHn, ailanv3vpaFtv
non'y'{eHil Bt,px} KoHBeHLll4OHanHilF Cy6CTpar, n3non3BaH
uJr4r4TaKe cbcraBeH or B0% gu6oara c-bprorltHr4 +
(ronrpona).
. l-lenra Ha t-o3r4 eran e Aa ce il3cne4Ba noreHqilaflbr Ha
o'fnaAbqil (ulrpoxo AocrbnHil Ha MecrHo nnao) noor,
4U60anre,qbpBecHh crbpforyrH14 B Tpa,4ilr-l14OHHO il3nO,n3
uuilraxe.

Eran 2
. (lurnacno c'rbnKilTe, onilcaHu no-rope B lpa3A€|n ,,Marepran

Eirann nplt pa3pa6oreaHe Ha Aucepraq!{era:

liran 1

. Curnacno OTbnKnre, onhcaHr no-rope B p?3fl€fl ,,

u{e ce cbc-tol4 or orrnex(qaHe Ha ullriraxe (ulavr g'7

cy6crparn.
. PasnH.{l-u4Te cy6crparra u_le 6ugar cbcraBeHn or Hn

pa3JlllqHt4re cy6crparHn cMecil, t4e 6u4ar cu6pgs14, aHaflr3
Te3il, nonyqeHil or cbll1t4n Bt4A orna,qbqil o.r pe3ur6u,
,Qr,pB€cHt4 cTbproTilH14, cbrnacHo cneAHaTa $optuyna:
40oh onaAbL{n or pesrr6a + 4Oo/o gu6oar,r crbprornHvi + |20
(xonrpona).
. L{e.nra Ha ro3t4 eran e Aa ce il3cne,qBa noreHqhanbr Ha
Ha 4u6oan /TbpBecHr crbprornHn c A.tb6oBil xbnbgil,
oricl4qaHeTo na 4u6oBr AbpBera.

'-t-- -
rq,e ce cbc'l-o]4 oT oTfnex(qaHe Ha uullraxe (Ularvr 37,

cy6crparHn c[4sst4.
. PagnrqHilTe cy6crparHh cMecil ule i6upar
cerrcKocTonaHcKm oTnaAbllt4 oT peenron (nosil, MacnHHa,
6ergevr n opex), cMeceHil c gu6oer xbnbAyt no c,negHara Sop
4Cto/s s1^^AbLll4 or pearr6V + 4Oo/o 4u6oera ;)Kbrb,qil + 2Oo/o
. .[aHnnre i:ia pacrexa n npoAyKTt4BHOcrra Ha MhLlefla

) unu orna4bqil

or peerr6r n

vleHu Tpn$tA.

BilA pe3ilT6eHn

3a 3aMecTBaHe Ha

cyocrpar 3a

cpaBHeH[ c Te3r,
oTrnex(AaHeTo Ha

nuJeHilqHil Tpu\v

14 OT HflKOI4

npacKoBa, s6unxa,

nonyqeHh Bbpxy

h r MeToAtA", eTan 1

) aupxy pa3nilqHil

ceflcKocTonaHcKt4

HCK]4 OTnaAbqh oT
pesnr6ra + 20o/o

, noj'ryqeHil Bbpxy

r MeToAl4", eTan 2
Bbpxy pa3nuqHu

HV U CpaBHeHn C

n c AbooBil

nuJeHhqHil Tpl4q14

xe/eaMrecrsaxe

Aa ce ng6erxe



liran 3
. CbrnacHo crbnKilTe, onilcaHil no-rope B pa3Aen ,,Marepuar
ule ce cbcrloil or orff'tex4aHe Ha uluilrare (ulau 378,
cy6crparHI cMecil, AonbJ'tHeHV vnn He c HiaHo Ao6aaxn.. Pa3nnL{HilTe cy6crparnil cMecut u]e 6uAar cbc
cencKocronaHcKl4 ornaAbqh or peerr6a (nosa, MacfluHa,
opex), caMocronTeflHo nnlr cMeceHil c gu6oen xbnbflLl
$opuyna: 40o/o ornaAbqil or peanr6a + 400/o..qu6oara xbflbl
Tlpr4ql4. OprarHnvnata po6aBKa, KoflTo ule ce npilflara, e Hat
(l-ithovit@-Arni no 25).
. .[anunre 3a pacrexa u npoAyKTt4BHoc,TT? Ha Mrqefia,
cy6crparna cMec, ule 6ugar cu6pann, aHatnn3vpaHr n

nonyqeHil (lr cbu.lara cMec, AonbnHeHa c go6aaxa
siacax,qanerrc) 14 AByKparHo (npu 3acaxqaH€)To u cneA
go6naa).
. L.[enra Ha ]'0314 eran e Aa ce il3cneABa nr)TeHqilanbr Ha tHal

Bbpxy pacrerxa Ha MhLlena il npoAyKTt4BH()crrar Ha ru6ure u

rorl qe no,qqeprae e$exra or go6aarHe'ro il, xuvr cy6c'rpa
e,qHoKpaTHo 14 AByKpaTHO npilnOXeHile.
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