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coPEullf PACTBOPpIMbIX KPACITTEJIEIZ
HA XI,ITUHCOIEPXAIIIUX MATEPI',IAJIAX

trI syueua cop1rlun p acm^opuMbtx Kp acumeneil: npauo zo zony 6 o eo, KucflomHo 2o

Kp ac Ho 20, aKmusHo ? o nprc o - z o ny 6 o z o Ha xumuHc O d ep ctc at4ux Ko ilnne K c ax, Komo -

j tte 6 omu n o nyqeHu us- omx o d a 6 uome xuo no z$rc cKo 2 o np ous e O d cme a nuuouuo il
-Kucflomu 

- 1uonaccot zpuda Aspergillus niger. Ilpoeedena KonuacmseHHan oqeHKa

LnuflHufl cmeneHu dea\emunuposaHuf KoMnneKcos u muna Kpacumeln HA Senuqu'

ny cop64uu. Iloxasaua npuileHuJvtocmb ypanHeuua Jleuzuropa dna onucattua cop6-

quu pacmlopttwbtx Kpacumeneil Ha Kor4nneKcax'

Kax u3BecTHo, XHTUH r,r ero npou3BoAHble ycflelxHo npHMeHsIOTC' B pa3-

rrr,rqHbrx o6nacrsx HapoAHoro xo:sftcrna Anfl cop$IIHI,I rI3 BOAHbIX pacTBopoB

lrpr,rMecefi opraHurrecKoro r.r HeopraHl4qecKoro npoHcxoxAeHI'Ifl u ,2).xutuu-
npupO.Unrrfi aMuHOnOJII{CaXapI4A, aHanor qennlono3bl, JII4HefiHa'I Cl"pyxTypa

XoTOpOro npeACTaBJIeHa N-aqeTLIfl-D-U[OKO3aMI4HHblMI'I MOHOMepaMH, cOeAI4-

HeHHbrMr,r B-1,4-cna:rMr'r. ocHoBHofi [cTo.{HUK XI,ITITHa - naHl-lnp1a MopcI(Hx pa-

KOO6pa3Hbrx. oAHaKo B nocJreAHue roAbl HaonloAaeTcfl TeHAeHIIHf K

yMeHb1IIeHI,IIO A06bIrIn paKOO6pa3HblX I'13-3a nOBbIIUeHI'L KOJIHT{eCTBa T,IxeJIbIX

H paALIOaKTI,IBHbIX MSTaJIJIOB B paKOO6pa3HoM cblpbe, a TaKXe yBeJII'Ir{eHH' erg

cTor.rMocTg. B csqsg c sTHM B63HHK l{Hrepec K rpI'I6aM KaK xgTuHcoAepxaqe-

My cbrpbeBoMy HcTorrH[Ky. xr,rTr.rH cquTaeTc, ocHoBHblM cTpyxTypHbIM 6140-

nonI,IMepO M K[eToqHOfi CTeHKu rpg6 oB, O6eCng'{I'IBaIOUI4M ed U eXaUUqeCKyIO

rporrHo;Tb [3]. Oco$urft I,IHTepec [peAcraBnflIoT MHIIeJII{aJIbHbIS rpr6bl - oT-

xO.qg 6HOTeXHOJIOTHq9CKI,IX npOI,I3BOASTB opraHHr{eCKHX KIICIIOT' QepUeUrOr,

aHTu6I4Orl,IXoB H, B rIacTHOcrLI, MIIIIeJII{anbHblfr rpv6 Aspergillus niger - rlpo-

AyrIeHT nI{MOHHOfr KI,ICJIoTb1. BUgeneHne XfiTnHA B r{lnCTOM BI{Ag I'13 rpl{6a

ispergillus niger npaqTlirlect<u HeBo3MoxHo, TaK KaK oH B KJIeToqHofi cregxe

gToro rpu6a o6paayer TpyAHo pa3pyrlaeMble KoMnJIeKcbI c TJII6KaHaMI{ H Me-

JIaHI,IHaMr,I, a cJIeAoBaTeJIbHo, gKonoMIrqecKI,I 6oJlee BbITOAHO flonyr{aTb XIITI'IH-

coAepxarrlHe KoM[JIeKCbI (xcK).
cyruecrnyrcullre MeTOAbt BbrAeneHH, xIaTI,IHCOAepxaqux KoMnJIeKCOB I',l3

6uouaccul rpl46a Aspergillus niger 1azwpyloTcfl Ha HcnoIIb3OBaHvtu KLcJIoTHo-

qenoqHofi oOpa6or* t"lp"r. BapruponaHl,Ie ilapaMerpaM, npoqecca o6pa-

6orxN (XOnqeurparlHeft Kr{cloTbl H IIIeJIOqu, accopTllMeHTOM XHMHqecKux

peareHToB, TeMneparypoft H BpeMeHeM npoBeAeH'Iq npouecca) no3Bonfler no-

nyqaTb KOMnJreKcbr 3aAaHHOto xHMHqeCKoro cocTaBa [4, 5]. B qaSTHOCTI'I' nc-

ronb3oBaH ue Afis o6pa6orxu rpg$Hofi 6uouaccut KoHIIeHTpI{poBaHHbIx

pacTBopoB [Ienoqefi npu Bblcot<oil reunepatype npl'IBoAI4T K AeaUeTpIJII'IpOBa-

Hr,tl6 1HTLIHa H o6pa3OBaHIaIo xHTO3aHa, T'e. npOIICXOAHT 3aMeIqeHI{e aIISTI'IJIa'
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MlrAHbrx rpynn (-NHCOCHT) y nroporo yrnepo,4Horo iiroMa Ha aMnHorpyn-
nu (-NHr), KoTopoe KoJIIdrIecrBeHHo xapaxTepn3yeTcs cTeIIeHbIo AeaI{eTLtnH-
poBaHHs (CD.

cne4yer orMerr,rrb, uro cop6quoH Hbre csofi crna rpu6nux xu i,i..rHcoAepxa-
ttII{X r(OMflJI€KCOB eqd uano ficcne;{oBaHbr B CpaBHetktr4 c xr,rrr,rHoM H xr,rro3a-
HOM r43 parOo6pa:Horo cbrpLfl, r{MeHHC\ nOgrOMy rtreJrbro Aasnofi pa6oru 6sr:ro
r43yqeHrde Bo3MoxHocrH r4crroJIb3oB,a}Jr4s. xr.{THHCOAep)KaIIII,IX KoMIIneKcoB A.]rJr
copGquu pacrBopnMbrx Kpacrrre nefi uz BoAHbtx p acrBopoB.

B xa.recrs e cop 6euron npfi M eHfl nr,r x r4TuHcoAepxaqrae K o M []reKcbr, rroJry -
qeHHbre pr: 6nouaccsr rpu6a Asperglllus niger - orxoAa 6ao:rexgonoruqecKoro
nporr3BoAcrBa nuuollHoil Kr.tcJrorbr cuelsucxoro caxapHoro rou6unara (r{ep-
KaccKaf, o6nacrr). flnr nonyueHplrl KoMrrJreKcoB npHMeuflnl4 ]r3BecrHbre Mero-
rwt<u, ocHoBaHHbre Ha r4c[oJIb3OBaHHH A-nr O6pa6orKH r4CXO,{HOir 6rOuaccu
40 %-Horo pacrBopa NaoH npra I l Soc [4]w 2%-noro * npn 60"c [5]. @u:uro-
x[rMr,rqecxfie xapaKTepracrr4Kl,r KoM[JreKcoB [peAcraB]reHbr B 16,71u ra6.n.l.
fiar xo unneKcoB, xapaKTepr{3y}otqnxc, surcoxofi crerreHbro AearlerunupoBa-
HlIt, BBeAeHo Ha3B aHI'Ie - xHTo3aHcoAepxarrlHe KoMnJreKcbl (XaxCK).

Ta 6 nut4a I . @us uxo - xuf,ruae c Kafl x ap aKme p uc muna K o ilme K c o I

Kounlercsr CI BraNuocrl 3olrHocrr pH roguoft
BbIT'XKH

Creness
ua6yx^auu.r,

.una',/r'%

XCK, 0,8 3,9 3,9 6,9 2,50

XasCK'* 96 5,3 3,1 7,0 2,80

Irpuueuanue. Rounnexcu nonyqeHbt npu ucnonffionaHuu dna o6pa6omxu 6uonac-
ctt 2ok-ruozo pacmsopa NaoH npu 60oc [5J * u 40 ok -uoeo - npu I lgoc [4J *n.

B xaqecrse cop6aron HcnoJrb3oBaJru pacrBopbr Kpaclrrenefi: npnuoro
ronyOoro * K (IIf- K), xNclorHoro KpacHoro - 2C (KK _ ZC), u*rr"ro.o
apxo-roxy6oro - 2KT (A.rIr- 2KT). cop6quouubre sKcnepr4MeHrbr npoBoAH-
Jtr4 B CTarHqecKHX ycnoBltf,x: n xonoax roroBH-rlr4 CepHIO r,rcxoAHbrx pacrBopoB
ru6pauHoro KpacHTeJrfltrpu r(oHr{eHTparln}r B r4HTepBane or 20 4o j00 *./a"r;
B KaxAyro ron6y BHocr4JrH 0,02 r cop6enra c Ar4crepcHocrbro I50 - 250 uxu;
HacbrrqeHHe cop6eHron [poBoAr,rJlr.r npH nepeMeurr,rBaHuu B TeqeHHe 6 .r npu
20"c u pH 6,8. 3areu cop6eur or$unrrpoBbrBaJrn u n rfunrrpare onpeAenflnn
paBHoBecHbre r(oHueHTparlukt. KonqeHrpaqHro r(pacarenefr B HcxoAHbrx I, paB-
HOBeCHbrx pacrBopax HaxoApIJIlr KOJIOpHMe:rpHrrecKHM MerO,(OM Ua npu6ope
(DEK.M.

,(rr onucaHus flpouecca copoqun ncno]rb3oBaJrr.r ypaBHeHue Jlenruropa.
Koscranru paccqrrrLreana rpa$nqecKr,rM MeroAoM nyrdu [pr4BeAeHH, ypaB-
HeHHq Jleururcpa r mauefiHofi Soprrle:
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cr= I -c,
Cf, cr*'K 0* '

rAe Cp - paBHoBecHafl KoHqeHrpauufl pacrBopa, ttr/Au3, cr - BeJIHqHua cop6-
qnn, ur/r; cr- - flpeAenbHarl BeJluquna cop6quu, urlr; K * xoHctaura cop6qlt-
oHHOTO paBHOBeCHfl.

Pesynrratrt Cop6qnZ pacTBopuMblx Kpacl,ITeneft na xurnH- H xI,ITo3aHcO-

Aepxarqux KoMnJIeKcax [peAcraBneHbl [I3orepMaM[ cop6quu (puc' I , ao O.

Cp, ur/gu3

Puc. L Usomepau cop64uupacmnopnJt4btx xpacumeneitus eoduaw pacmaopos Ha

XCK(a) u XanCK(6): I - KucflomHozo KpacHozo - 2C; 2 - npnuozo zony6oeo -
K; 3 - anmuaHozo apxo-zony6ozo - 2KT

Asarug noJryqeHHbrx r,r3orepM noKa3aJI, qro BeJII,IqnHa cop6ulln KpacrITe-

nefi cyrqecrBeHHo 3aBI4cI,IT or rl,Ina KpacureJlr, T.e. or ero npocrpaucrrexsofi
crpyKTypbr, cn o co6Hocru K acco ul,1.atlkru, HanvFrutfl QynxquouaJlbH blx rpynn B

MoJreKyJre, a rarxe Ar,raMerpa 14 Mon"apHofi uaccrt. O6paulaer ga ce6s BHIaMa-

Hr,re ror $axr, r{To KucJroruafiiu uprrraofi KpacuTeJrr{, npu 6onee Bbtcoxl4x paB-

a,Mrir

Cp, nrr/grr 3
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HOBeCHbrx r(oHr.leHTpauufx, sif$exrunuee aKTI4BHoro COp6UpyIOTCTI KaK Ha xI4-

THH-, TaK I{ Ha xl,ITo3aHcoAepxaql4x I(oMnJIeKcax. AaHHbrft $axr o6tscnxercs
paSlnvUofi Cnoco6gocTblo KpacuTenefi K aCCOqilaIIHI4, a Taxxe HaJII4qHeM Me-

3o[op B crpyKType KoMnJreKcoB. oqeBnAHo, cop6ql'Ifl npflMoro I',I KI4SJIoTHOTO

xpaCarenefi, xapaxTepn3yloqnxcs nuCOxofi cTerreHblo accoIIHaIIE[I, o6ycJrOB-

neHa c9p6ql4efi accoIIHaToB [8]. flpu srOu cop6qrar accoquaroB KI,IciIorHoro

Kpacr4Tenrr [poHcxoAI,IT KaK B noBepxHocrHoM cJloe, TaK [I BHyrpH nop cop-

6eHra, a Anrr fipflMoro KpacnTerq xapaxrepHo o6pa3oBaHue fioBepxHocrHblx

accoqrraroB B aAcop$qI4oHHoM cnoe. Cop6qgfl MaJloaccoqllHpoBaHHoro aK-

Tr,rBHoro KpacHTen, xapaKTepl,I3yercfl O6pa3oBaHHeM xI{MLIqecKI4x cBfl3efi MexAy

MoneKynaMfi I(pacHTeJIfl lI peaKIII,iOHHO-aXTHBH bI MH rpy[naMH xoM[JIeKcOB.

flonuxessafl tlr,ivpaTeJlbHocTb XCK u XanCK rro oTHouIeHuIo K KLIcJIoTHo-

My KpacuTeJrro Ha HaqaflbHblx yqacTxax LI3oTepMbI o6yclornena ero cnelll,t$n-
I{ecKHM 83aHMoACfi CTBHEM C TIYUXqUOHAJIbHbIMH TPYNNAMI,I KOMNJICKCOB,

r(oTopbre AocTy[HbI AJIrI COpoqIaLI Ha nOBepxHocrLI cTeHoK IIop'
Pesy6ratut EccJIeAoBaHHrI copOqI4I4 I(pacHTeIIeft 6utnn raxxe [peAcTaB-

neHbt B Jr3HrMrOpOBcKHx KOOpAHHaTaX (puc.2, a,6).

.{ur ncex runoB KpacnTeneil nonyqeHa nl,tHefiHaq 3aBl4cuMocrb, Koropafl

cBr,rAeTeJrbcTByer o [pI,IMeHI4MOCTH ypaBHeHHfl JlsHruropa Anfl otrucaHHfl npo-
qecca cop6qr4l4 Kpacr{Tenefi Ha KoMnJreKcax u no3BoJlrer paccrlaTarb KoHcraH-

rbr ypaBHeHHfl. flapaMerpbl copoIIHH Kpacl4renefi Ha K0MIIJIeKCaX C pa3Hofi

cre[eHbro .(eaIIerI,I[[poB aHI4 rI np e.qcTaBneHbl B Ta6rI. 2.

Ta1nwqa 2. Ilapauempbt npoqecca cop64uu rcpacumeneil Ha KolvtrueKcax

(ounrexr CL€, Mf/f K,4u'/ur
nr-K Kq_2C A-'I|_KT TTT_K Kq_2C A.fif-2KT

XCK 74 89 64 0,12 0,015 0,14

XanCK 92 t22 69 0,18 0,010 0,18

Ha ocHosaHI,Iu Haluux 3xc[epI,IMeHTaJIbHblx AaHHbIx MoxHo yrBepxAarb,
qTo npordecc copoqfiu pa3Hblx TI4noB Kpacl,ITenefi Ha KOMnJIeKCax, OqeBLIAHO,

flporcxoAr,rT ryr6M oopasonaxrt pa3fluqHblx ro cBoefi npupoAe susuuecrnx u

xr,rMr{r{ecKHx cBff3efi. B .racrHoctH, cop6qHfl npsMblx Kpac}ITeneft nporeKaer
BcrreAcrBr,re o6pa3oBaHlrrl BoAopoAHbIx cBf3eft LI MeXMoJIeI(ynrpHblx cHn BaH-

Aep-Baanbca.
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Cplo,rlAtr3

l5O Cp, uypal

Puc. 2. trIsomepnu cop6quu rcpacumeneil rua xcK (a) u xorcK (6): t - aKmus-
Hoeo npKo-zony1ozo - 2KT; 2 * npnnozo eony1ozo - K; 3 - Kuc-lomHo\o KpacHo-
zo - 2C e roopduuamax ypasHeaua Jleuz*trupa

B o6pasonaHux BoAopoAHbrx cBr3efr npunu naaror yrracrue Kax ruApoKcr,rJrb_
HbIe rpynnbl KaXAoro sneMeHTapHoro yqacTKa KoM[JIeI(coB, Tax H fl,IApoKcr,rJrb-
Hbre, w aMIrHorpy[nbr rrprMblx xpacNrenefi. BosguxuoBeHr,rrc
Mex M oJreKyJrfl pH brx cul B au-4ep-Baalrca cno coocrryror 6ornurue p a3Mepbr
MoneKynbr KpacHTeJrf, e6 nnnefiuocrb r,r pacnoJroxeHHe B paMKaX Ognofi nao_
rrlaAr,r. flpoqecc cop6qrau npsMbrx rpacurenefi upoxoAnr 6oree sQ$errnnno
Ha xHTo3aHco.(epxaunx KoMnlrexcax, qeM Ha x[THHcoAepxaq[x. Dro o6rgc-
Hf,ercfl o6pasonaHueM Ao[oJIHI4TeJIbHbrx r,roHHbrx cnsgeft MexAy HoHr43r4poBaH-
HbIMI,I AMI,IHOTPYNNAM'I XI,ITO3AHA V OTPI4IIATCNbHO 3AP'XCHHbIMI' AHUOHAMYI
xpacurelefi:

XanCK - NH,*X-+ K - SOr- =; -XanCK - NH3*O3S- - Ko *X- (l)

1
t

L
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MexaHils r\,r cop6qn u aKTr,rBHbrx xpacurexefi x apar(Tep r.r3yerc,
Hr,reM KoB anesruofi xHMHqecKo fi csssu MexAy rfl ApoKcr{JrbHbr Mr4
3NEMCHTAPHbIX YTIACTKOB KOMIIJICKCOB 14 PCAKI{I,IOHHO-ARTI,IBHbIMI{
xpacurenefi H Moxer 6uru npe4craBJreH ypaBHeHr,reM

o6pasora-
rpynnaMr4
rpynnaMpr

Kp - SOr-CH=CH, + HO-XCK - Ko- SO2- CH2- CHr_ O_XCK . (2)

PacouarpuB a, MeXaHr4: rr{ COp6qun KHCJIOTHbTX xp acnrelefi , MoxHo yrBep-
xAarb, uro cop6quf, fipoxo.(Hr sa c.{6t o6pa:oraHufl HoHHbrx cesseft. flnx xnc-
JrorHblx xpacnrelefi, B cocraB Koropblx BxoArIT rH,(poKcHnbHble rpy[[br,
xapaKrepHa AonoJrHHTetrbHaff copoqur r a cq6r Bo3HlrKHOBeHr,r, BOAOpOAHbTX
cns:efi u ctUr MexMo[eKynfpHoro B3aHMO4eECrnur. HauwnpeA,IoxeHa Bepo-
flrHas, cxeMa o6pasorauus rerepononrrpHbrx (l) u ro4opoAHbrx (2) canefir.Nay
UONCTYIOfi KPACI,ITENfl KI,ICJIOTHOTO KPACHOTO _2C U BOJIOKHAMH XATTCK:

Bo.rioxso XaUCK

Aaanulupy, pe3ynbrarbr r,rccireAoBaHnrr copOqran xpacnrenefi Ha KoMn-
JICKCAX C PA:HOfr CTENCHbK) .{CAIIETI,INUP OBAHYTfl,) MbI IIPI4UINU K BbIBOAY, IITO
xlrrr4Hco,(epxarrlHe (cA - 0,8 7o) r4 xr,rro3aHcoAepxaque r(oMnJreKcbr (cA _
96 %) npaKTHr{ecKH paBHoIIeHHo cop6rpyror trprMbre u aKTr4BHbre r(pacprrenr4.
3acnyxuraer BHr,rMaHr,rr ror Saxr, qro An, xlrro3aHcoAepxarrlux KoMrrJrercoB,
HecMorpq Ha 60lee s$serurnuyrc cop6rlraro Kr4cnorHbrx xpacurerefi, xapaKre-
peH 6onruofr pacxo4 xr{MaqecxHx pearenToB u o6pa:onague bonruro.o *orr-
r{ecrBa r.rleJroqHblx croKoB npI,I uX CtrHTe3e. creAosareJrEHo, C 3KOHOMprqecxofi
H 3(Orofr,rqecxofi cropoHbr qeaecoo6pa3Hee Hc[oJrb3oBarb 4lr cop6qraH r(pa-
cnrenefi xr.rrr4Hco,(epxaupreKoMnreKcEr, Koropbre nonyqaror o6pa6omofi6uo-
M accbr p acrB opaMu XprMr,IqecKlrx peareHToB Hr43Kr,rX KO HIIeHT pat1ufi npw
TeMneparype, He npeBblruanulefi 60oC.

OH
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Taxuu o6palou' Ha ocHoBaHr{u npoBeAeHHoro Hcc,,eAoBaHH' uox,o yr-
BepxAarb o BO3MOXHOCTH I4CnOnb3oBaHHfl xlrrr4HcoAepxaqEx r(oxmexcoB-
Bbr.(eJreHHbrx lr3 oTxoAa 6uouaccrr rpu6a Aspergilltx niger,a;rr cop6ry{& pa_
crBopr,rMbrx xpacurenefi. flony.leuubre pe3ynbrarbr rroATBepr(tra$T qlreErono_
xeHue o BrrvtflHnu ua s$ $erurBHocrb cop 6qun cnoco6a no.lqrqegr{r xoyrrJrercoB
vITufla cop6upyeuoro KpacHTens. floxasaHa npr.rMeHr,rMocrb )plBEeH}t r Jlenr-
Mropa An, onprcaHwx cop5gun xpacurenefi Ha KoMnnercax n pacu€ra KoHCTaHT
sTOrO ypaB$el,,ufl. flperuroxeHa BO3MOXHafl cxeMa oopasoranxr sssefi MexAy
MOneKynaM[ Kpacr,rrenefr u @yHxqr4oHaJIbHbrMH rpynnaMH KoMrrreKcon. oqe_
BI,IAHO B3AI,IMHOC BIIHfiHUC CTPYKTYPbI MONCKYN KPACHTENS r' XONCTYN KOMII-
JreKcoB Ha npore*anue u ssserrr,rB'ocrb copoqnonnbrx [poqeccoB-

Perrc*re. BHsqeHa cop6qia po3r{HHHr4x 6apunurie : npr,oro braxrrHoro,
KHCJTOTHOTo qepBoHOrO, aKTI{BHOTO apxo-6naKr4rHOrO na xirHnsMicgl,lx
K.Mnne(cax, xxi 6ylu ogepxaui s ei4xoAy 6iorexHorori.{HOrO rapo6nuqrra
nuuoHuoi K,crrorr4 - Oiorraacra rpu6a Aspergillus niger. rlpone.{eHa xinrxicsa
orliHXa BnnHBy cryileH' AearlerHnroBaHH' XOnannexcin i rany oapnHuxa ua
Berr'rrrHHy cop6qii. flora:aHa naoxnuricrb 3acrocyBaunr pinu*rrrr rrr.nnropa
Anf, onficy copoqii po3r{uHHr,rx 6apnn,ri*u *orrr.*.u*]

T.V. Solodovnik, V.I. Unrod

SORPTION OF SOLUBLE DYES ON CHITINCONTAIhIING
COMPLEXES

Summary

The sorption of soluble dyes: direct light-blue, acid red, active bright - light_blue on chitincontain-ing comprexes, *t i.t ;.. ;...i;;l from waste ofbiotechnological manufacture of a citric acid - bioweight oirungi Aspergillusnigerhave been investigated. The quantitative estimatiJn orinflu** d.#. oideacetylation of complexes and ruCh as dye on sorption has been carried of. Theapplicability of the equation Langmuir'sior the a.r..iftion rl.ptio, of solubledyes on complexes was shown.

State Technological University,
Cherkassy, Ukraine
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