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AHHoTanus. B cratbe ommcaHa pa3paboTka TEXHOJIOTHH OMOYMSTYEHUS JIBHOCOAEPKAIINX MaXpOBBIX M3AEIHH C
UCTIONB30BaHNEM (pepMEHTHBIX MpenapaToB. Mcmonb3oBaHUEe TaHHOW TEXHOJIOTHUH MO3BOJISET JOCTHYb MaKCHMAJIbHOM
CTETICHN MATKOCTH M IIYIIMCTOCTH, COXPAaHHUTh NOCTHTHYTHIH 3((EKT IOCIe MHOTOKPAaTHBIX CTHPOK, YJIY4YIIHThH
MOTPEOUTETHCKIE CBOMCTBA U3/ENIHNS, COKPATUB IIPHU 3TOM PACXOJ MSATUHUTEIIS.
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Non-Traditional Method of Adding Softness
to Flax-Containing Cotton Terry Products
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Annotation. The article describes the development of bio-softening technology for flax-containing terry products
using enzyme preparations. Using this technology allows to achieve the maximum degree of softness and fluffiness, to
maintain the achieved effect after repeated washing, to improve the consumer properties of the product, while reducing

the consumption of the softener.
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MaxpoBeie H3JeNns JIOMAITHEr0 obuxoza
0eNOpYCCKUX NPENNpUITHH  OTIIMYAIOTCS  HIMPOKHM
ACCOPTUMEHTHBIM CIIEKTPOM, SPKOH LIBETOBOM TraMMOM,
YCTOMYMBOCTBI0 K MHOTOKPAaTHBIM CTHPKaM, a TaKke
HHTEPECHBIM JIU3aiHOM. OnHaxo, COIJIACHO
MIPOBEACHHBIM OIIpocaM, OOJBIIMHCTBO IOTpeOuTeNneit
MIPEIIOYUTAIOT TTONB30BaThCS ITYYHBIMH H3JSIUAMHI U3
MaxpoBbIX TkKaHell mnpousBoactBa Typuun u Kwuras.
[puunnoit 3TOrO SIBIISIFOTCS HEBBICOKHE
OpPraHOJIENTHYECKHE U TaKTUIBHBIE OLIEHKHA CBOWCTB

OTEYECTBEHHOM MPOAYKIHMH, a HWMEHHO, W3JIeNus
6enopyccKux MIPOMU3BOIUTENIEH MIPONUTPHIBAIOT
KOHKYPEHIIMIO U3-3a HEAOCTAaTOYHOW MSTKOCTH U

obbemHocTH [1].
Ha kadenpe «OKonorus 1 XMMUYECKUE TEXHOJIOTHI
YO «Burebckuii rocygapCTBEHHBIH TEXHOJIOTHYECKUIH

YHUBEPCUTET aBToOpaMu paHee IIPOBOANIINCH
HUCCICaOBaHUs I (e] CO3JIaHHUIO TCXHOJIOTHN
6I/IOYMHF‘{CHPISI xJjiomm4yaTto 6yMa)KHI)IX MaxpOBbIX
MOJIOTCHEL C IMPUMEHCHUCM (bepMeHTHLIX npernaparos.
Pe3yJ'H>TaTLI HUCCICA0BaHUA Ka4yC€CTBCHHBIX

XapaKTepUCTHK W3JCIHs TI0Ka3ajdd, YTO B MpOIecce
YMSITYCHUS XJIOMYATOOYMa)KHbIE MaxpoOBBIE MOJIOTCHIA
JOCTHTAIOT MAaKCHUMAIBHBIX 3(deKkToB o0BeMHOCTH U
MSTKOTO Tpuda.

B HacTosmiee BpeMs ITPOM3BOAMTENN MaXpOBBIX
U3ZCTUN  OTHAIOT  MPENNOYTeHHE  JIBHSIHBIM  HIIH
XJIOTIKOJIBHSHBIM TKaHSIM, KOTOpBIE IEHATCS 3a XOpoIlee
BJIArOIOTJIOIIEHNE, OSKOJIOTHYHOCTh, a Takke 3a
JOJIrOBEYHOCTh  JKCIuTyatanuu. OpHaKo  BBICOKas
CMHHAeMOCTh M MPHUPOJHAS KECTKOCTh JIbHA HPABATCS
Janeko He BceM morpeburemsiM. Takum  o6pasom,
pa3paboTka OMOTEXHOJIOTHH YMSITYCHUS SBISICTCS BEChMa
aKkTyaJlbHOH 3amaueit [1].

[IpyurHaMy TOBBIIIEHHOHM NPUPOJHOM KECTKOCTH
JBHSHBIX TEKCTHIBHBIX MAaTEPHUANIOB SBISIOTCS, MpPEXKIe
BCEro, NPUCYTCTBHE B COCTUHHUTENBHBIX TKAHIX MEXIY
JJIEMEHTAPHBIMH BOJIOKHAMH OJIPEBECHEINBIX TpUMeECEH,
TO €CTh CeTYaThIX CTPYKTYp JINTHHUHA, a TaKXKe BCTPEYHO
HalpaBJIeHHOE CIHpaeBUIHOE pacronoxeHue
MaKpOGUOPHIUT IIEJUTFONIO3bI B NIEPBUYHON M BTOPUUHOM
KJIETOYHBIX CTEHKAaX dJIEMEHTapHBIX BOJIOKOH [2].

Takum 00Opa3oM, MeNbI0 MaTbHEHIINX HCCIeT0BaHUI
SIBISIETCST  pa3paboOTKa  TEXHOJOIMH  OHOyMATYeHHS
XJIOTIKOJIBHSHBIX MaXPOBBIX U3JIEIUIA.

Pemennem Bompoca mnpujaaHusl JOIONTHUTENBHBIX

TAaKTHUJIBHBIX  XapPAKTEPUCTUK MaxpOBbIM U3CIINAM
SABJIACTCA TEXHOJIOTUA UX YMATUCHUS. B HACTOAIIEC BpEMsL
CYHECTBYIOT KJIACCHYCCKUEC CII0COOBI yMHF‘IaIOIIIeﬁ

OTACJIKH MaxpOBbIX H3)1€HPII7I, KOTOPbIC 00eCIeuYnBaroT
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noctmkeHre d¢pdexkTa 3a cyeT HaHECEHUS Pa3IUIHBIX

BUJIOB  Msruyuresneil W, nOpu  HEOOXOIUMOCTH,
nocnenywomeid ux TepModukcanui. CyliecTBEHHBIM
HEIOCTATKOM  HW3BECTHBIX  XHMHYECKHX  CIIOCOOOB

YMATYAOMEH OTAEIKH SBISETCS KpPAaTKOBPEMEHHOCTH
JIOCTUTAaeMOI0 pe3yjbTaTa U €ero HEYCTOMYHMBOCTH K
OBITOBBIM 00pabOTKaM: B MPOIECCE CTUPOK MATYUTEIIH
BBIMBIBAIOTCSI U3 BOJOKHA W JOCTUTHYTHINA MPHU OTHEIKE
3¢deKT  MArYeHWs =~ 3aMETHO  CHIDKaeTcs  IpH
MOCJIEAYIONIEH IKCIUTyaTalluy U3Aeauil u3 Hux [3].

B HacTrosIee BpeMsi M3BECTHBI CIOCOOBI YMSATUCHHUS
TEKCTHJIBHBIX MaTepHAlIOB W3 IEJUTIONO3HBIX BOJOKOH C

BOJIOKOH ABJIICTCA HWHHOBAIIMOHHBIM W 3KOJOTHYCCKH
YUCTBIM IIOAXOAOM B PCUHICHUHN HpO6JICMBI YMATYCHUA

MaxpoBbIX TKaHeW W m3genuil. Mcmonb3oBaHue
61o00paboTKH c TOCJICTYFOIIIUM YMSATUYECHUEM
TEKCTHIILHOTO Marepuana TO3BOJISIET JIOCTHYb

MaKCUMaJbHONH CTENEHM MSITKOCTM M ITyIIHCTOCTH,
COXPaHUTb JIOCTUTHYTBIH 3(PQEKT 1mociae MHOTOKPATHBIX
CTHPOK, YJIYYLIHTh MOTPEOUTEIHCKHE CBOWCTBA M3/ENNs,
COKpATHB IIPU ATOM pacXo] MArdutens [5].

B nabGoparopHbIX ycnoBusx Kadenapsl «OKOJIOTUS U
XUMHYECKHE TEXHOJIOTUN TIPOBECHEI
9KCIIEPUMEHTAIbHBIE HCCICIOBAHUS 110  yMSTYECHHIO

UCIIONB30BaHHEM 9H3UMHBIX IpernaparoB  JIbHOCOICPXKALIMX MAaxXpOBBIX H3ICIHH INEPHOIUYECKUM
LEIUTIOJIONIUTUYECKOTO U HMEeKTHHONCTHISCKOTO NEHCTBUS ~ CIIOCOOOM IO  OBYM  CXEMaM,  IIPEICTaBJICHHBIM
[4]. ®DepmentaTtuBHas MoaM(UKAIUSA MEJUTIOJNIO3HBIX B Tabmmie 1.
Ta6auna 1 — ITansl npouecca yMsryeHus 1o cxeMam
Cxema I Cxema II
— CMaYyHBaHUE, — CMa4yuBaHUE,

— YMATYCHUEC TCKCTUIBHO-BCIIOMOT'aTCJIbHBIM
CpCACTBOM «ITonmucumoxcam»

— sH3UMHas 00paboTka «OH3uTeKe LIKID»;
— YMSTYCHHE TEKCTHIHHO-BCIIOMOTATEEHBIM CPEICTBOM
«ITonucuitokcan»

B xadecTBe 00BekTa MCciemnoBaHUS BEIOpaH oOpaser]
MaxpoBoro nojorteHua npousojactBa OAO «Peunukuii
tekctib»  (Pecmybnmmka — Bemapyck),  mporieHTHOe
coJiep)KaHne XJIONKA B KOTopoM 83 %, mpHa — 17 %.

[Ipumensemsie TpernapaTsl XapaKTepU3YIOTCA
CIEeIYIOUINMH CBOHCTBAMH:

—  onsurekc UKIT (Pecnyonuka benapycs) —
HeirpansHast neintronasa (KML), aktusrocts 10000 en/r,
onTHMalbHBIE YycioBus aeiictBus pH ot 5,5 mo 6,5,
pabouas Temmnepatypa 40—60 °C;

—  momucuiokcan (Pecny6nuka Benapycs) — cinabo
KaTHOHHBIH ~ MYJIbTHKOMIIOHEHTHBIH  OJIOK-COTIOIMMED,
onTuMabHBIe yenoBus neiicreus pH 5,0-6,0.

[pomecc 6ro0O6pabOTKM MaTepHalia OCYIICCTBISICS
Ha aBTOMAaTHYECKON CTHpaJEHOU MaIluHe
mox. BO-15.

Hdus  omeHkH  3(GQPEKTHBHOCTH  UCIIOJIBE30BAHHUS
SH3UMHBIX [PENapaToB B TEXHOJOTMH yMSTYCHUS
HCCIICTOBAHbI MoKazaTenu BOJIOTIOTJIOIICHHSI,
BO3JTyXOTPOHHUIIAEMOCTH, JAPATUPYEMOCTH U TMOPUCTOCTH
KOTOpbIC MPEICTABICHBI Ha pUCyHKax 1-3.

Cormacuo T'OCTy 11027-2014 [6], noka3arenb
BOJIOTIOTJIONICHUSI ~ MaxpoOBBIX  XJIOMUYATOOYMa)KHBIX
m3nenuii He nowkeH ObITh Hivke 300 %. Ha pucynke 1
n300paskeHa THCTOTpaMMa BOJIOTIOTIIOMICHUS MaXpOBBIX
n3nenanii. MoOXXHO OTMETHTh, YTO JAHHBIM IOKa3aTelb
HE3HAYUTEIFHO CHIDKETCS MPH BHEJPEHUH B TEXHOJIOTHIO
SH3UMHOI 00paboTkH, OJIHAKO ocTaercs
cootBeTcTBYIOINM TpeboBanusm ['OCTa.

ITokazarenr BO3MYXONMPOHUIIAEMOCTH HM3JENUs MOoCTe
omepandyd OMOYMSTYCHHS CHH)KACTCS B CPEIHEM
Ha 50 % (puc. 1).

OT0 OOBSICHUMO TeM, 4YTO, Omaronapsi HeOOJBIION
yCaJKe W3JIeNHsl, TOBBIMAETCS OOBEMHOCTD TPSIKH.

HanHenii  »p¢exT  moATBepKHacTcs — IOKazaTeleM
MOPUCTOCTH u3nenus (puc. 2).
900
800
700 —
600 —
500 —
400 —
300 —
200 — = —
100 —] = =
0
KoHTponsHsIit Suzurexc [KII SH3UTEKC
obpazen IKTT+TTomicunokcan

¥ Bo3vXONMpOHHUIIAEMOCT, IM3/M2*C Bogonornomenue, %
Pucynok 1 — Ouenka BO31yXONPOHHULIIAEMOCTH U
BOJOIOTJIOIIEHUA MAXPOBBIX JbHOCOAEPKAIIIUX
u3aeaui

90
80

60 —
50 — — —
40 — — —
30 — —
20 —

SH3UTEKC
LKII+Tlomiciwiokcas

KontpomsHsni
obpazen

Snzurexc LKII

u Koaddmment npamipyemoct, % Topucrocts, %

OO0BEMHOCTh TNPSUKH  BOSPACTAET,  CJEJOBATENBHO, PucyHOK 2 — OueHKa OPHCTOCTH 1
BO3JYIIHBIE  NPOCIOHWKH  MEXIY  MNEPErsIeTeHUSIMU JIPANHPYEMOCTH JILHOCONEPKAIMX MAXPOBBIX
YMEHBIIAIOTCS, co3maBas 3ddekr «mymmcrocThy. M3meTHii
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OmHOW W3 OCHOBHBIX Ielie 0O0pabOTKH SIBISETCS
NpUIaHUE M3IEIHAM MATKOCTH. COIJIacHO THCTOTpaMMe,
NpPEeNCTaBICHHOH  HA  pUCYHKe 2,  IOKasarelb
KOd(QQUIHEHTa APanmupPyEeMOCTH, OIPENeIIeMOro II0
IMCKOBOMY MeToxy, Bo3poc Ha 30 % mpu BHEApPEHUH B
TEXHOJIOTHIO TOJILKO OIEpPAIMI0 SH3MMHOW CTUPKH, M Ha
40 % npu UCTIOJIB30BAHHUH JIOTIOIHUTEIHHO MATYHUTES.

[IpoBepka coxpaneHus >ddekra OHOYMSATUESHUS
u3AeaMs  OCYIIECTBIUIaCh ~ Ha  aBTOMAaTHYECKOM
ctupanpHO MamumHe Mona. BO-15 cormacao T'OCTy
11209-2014 [7].

st ompeneneHns nepMaHeHTHOCTH 3P QeKTa PHHSITO
pelIieHHe  TPOBEPHTH  CBOWCTBA  JPAlHMpPyeMOCTH
JIMCKOBBIM METOIOM M 00BEMHO# TUIOTHOCTH (pHC. 3, 4).
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Pucynok 3 — Ouenka ApanupyemMocTH MaXpoOBbIX
JIbHOCO/AeP KaIUX U3/1eJIUil mocjie HUKIA ObITOBBIX
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PucyHok 4 — Ouenka 00beMHOI II0THOCTH
MAaXpOBBIX JbHOCOAEP KAIIUX H3IeTHi mociae UK
OBITOBBIX CTUPOK

Pacuer moka3zatenst 00beMHON TNIOTHOCTH TPOBOIHIICS
no popmyne 1, r/cm®:

1000-m
o=—""—, 1)
I-b-t
rae M — Macca TOYeyHoO# mpolsl, T; | — uHa ToueuHOMH
mpober, MM; b — mmpuHa TOYEYHOH MPOOBI, MM;

t — TonmuHa TOYeYHOW POOBI, MM.

CorylacHO TOJYYEHHBIM pe3yjbTaTaM, Kodd(uuueHt
JParpyeMOCTH H3ACNIUS HE3HAYUTEIFHO HOHMKACTCS
mocie 25 CTHPOK, a IoKa3aTreldb OOBEMHOW IUTOTHOCTH
BO3pACTAaeT C YBEJIMYCHHEM KOJHWYECTBA CTHPOK, YTO
CBSI3aHO C YMEHBIICHUEM TOJIIINHBI M3JEIHs ITOCIIe [TUKIIa
00paboTok (puc.5).
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Pucynok 5 — OueHka TOJIIIHBI MaXPOBBIX
JILHOCOAEP:KAIIUX H3IeJHii mocjie MUK
OBITOBBIX CTUPOK

TakuM 00pa3oM, MOXKHO cJelaTh BBIBOJ O TOM, YTO
01000paboTKa MaXpOBBIX JHHOCOACPIKAIINX HU3ICITHA C
NOCHEAYIOIMM  MSATYCHHEM  IO03BOJSIET  MOBBICHTh
MSTKOCTh M OOBEMHOCTb, COXpaHssl HpPH JTOM BCE
NOTpeOHUTEIbCKIE  cBOWCTBA.  JlaHHas  TEXHOJOTHS
MO3BOJIICT HE  TOJNBKO  JOCTHYh  HEOOXOIMMOTro
pe3ynbTaTa, CHU3UB PACXOJl MSTYHUTENS, 8 COOTBETCTBEHHO
BOJHBIX M JHEPreTHYSCKUX pPECYpCOB, HO TaKke
COXPaHUTD MOIYYCHHBIH 3)PEKT MIATKOCTH U OOBEMHOCTH
HOCJIE MHOTOKPATHBIX CTHPOK.
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