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AHOTALIA B cmammi nagedeHo Oaui w000 GCMAHOGNEHHSI GNAUBY PI3HUX MEXHONO0IYHUX pakmopie — Konyenmpayii
dypyernapany, HanigouUWEeHO20 KANNA-KAPALEHAHY MA KameOl KOHMCAKY, MPUsaiocmi ma memnepamypu 2iopamayii Ha MiyHicms
cucmem «Qypyennapan-kameob KOHICAKY-800a», «HANIGOUUWEHUI KANNA-Kapa2eHaH-Kameob KOHICAKy-800a». Busnaueno ocnosni
3AKOHOMIPHOCIMI CIMPYKIMYPOYMEOPEHHA 3A3HAYEHUX CUCTEM.
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ABSTRACT In the article the data on the influence of different technological factors - the concentration of frucellaran, semi-purified

kappa-carrageenan and konjac gum, duration and temperature of hydration on the strength of the systems "furcellaran — konjac gum

— water", "semi-purified kappa-carrageenan — konjac gum — water" are presented. The purpose of the research is to substantiate the

technological parameters of obtaining gel-like structures using furcellaran, semi-purified kappa-carrageenan and konjac gum. The
research objectives were to determine the dependencies of the effects of concentrations, the ratio of gelling agents, duration and
temperature of dispersion on the strength of the systems under investigation. The conducted studies allowed to determine the
dependence of the strength of gels on the basis of furcellaran and konjac gum, as well as semi-purified kappa-carrageenan and
konjac gum on the ratio of formulation components. In the course of experimental studies synergic interaction was confirmed in the
systems of «semi-purified kappa-carrageenan — konjac gum — watery and «fucellaran — konjac gum — watery. It was established that
the addition of konjac gum in the ratio of 30%:70% and 40%:60%, according to the composition of gels using semi-purified kappa-
carrageenan and fucellaran, results in a significant increase in the strength of the studied systems compared to the control samples.
The rational parameters of the hydration of the investigated mixtures are determined. It is reasonable for holding hydration (15...20)
x60s at a temperature no higher than 60°C for mixtures using semi-purified kappa-carrageenan and 40°C - using fucellaran.
Determined that the combined use semi-purified kappa-carrageenan and konjac gum, fucellaran and konjac gum is promising and
needs further research for the task.

Keywords: kappa-carrageenan; furcellaran; konjac gum, structure formation, gel strength.

Beryn

B ymoBax cy4acHOi pPHMHKOBOI E€KOHOMIKH
YCIIIIHUA PO3BUTOK 1 (YHKI[IOHYBaHHS IiJIIPHEMCTB
XapuoBOl IMPOMHUCIIOBOCTI Ta 3aKNIadiB PECTOPAHHOTO
rOCIo/IapCTBa HEPO3PUBHO 3B’si3aHI 13 PO3POOKOIO
IHHOBAIITHUX, €KOHOMIYHO C(EKTHBHUX TEXHOJOTIH Ta
BJJOCKOHAJICHHSIM BXKE ICHYIOUHX.

Ha CBOTOJTHI T ATTPUEMCTBAMHA M’ICHOT
MIPOMHUCIIOBOCTI IIMPOKO BUKOPHUCTOBYIOTHCS TaK 3BaHi
«M’sICHI TpaHynu» — TrenenoziOHi HamiBpaOpukaTH, 10
TPAaTUIIfHO BHUTOTOBISIOTHCS HA OCHOBI TBAPUHHHX
OinkiB. BuxopucranHs moxmiOHMX  HamiBpaOpUKaTiB
3yMOBJICHO, B IIEpUIy Yepry, MOXKJIUBICTIO 3HIKCHHS
co0iBapTOCTI TOTOBOi MPOIYKINi 32 paxyHOK YacTKOBOL
3aMiHM M SICHOI CHPOBHWHHM. 3TiHO 3 PEKOMEHIAIlisIMHU
BUPOOHMKIB, KOHIIEHTpallis TBapUHHHX OUIKIB Yy
«M’SICHUX TpaHyjax» JeXuTh B niamazoi 5%...15% i

3aJeKUTh Bil Mapkd OiIKy Ta TeMmepaTypH NpoIecy
rigpararmii [1, 2]. Jlo HeqOMIKiB BUKOPUCTAHHS TBAPUHHUX
OIMKIB MOXHa BIJIHECTH BHCOKI BHTPaTH CHUPOBHMHH JUIs
OTPUMaHHSl ~ TeNeNoMIOHUX  CTPYKTYp  HEeoOXimHol
MIITHOCTI, 3aJIe)KHICTh MIIHOCTI TeJliB B TeMIEpaTypH
rigpatanii. B pasi 3acrocyBaHHS crocoOy XoJIOJTHOT
rigpatanii (t=10...15°C), nepex BuUpOOHHKAaMH IOCTa€e
MUTaHHS ~ CYTTEBOTO  MIiJBUIICHHS  KOHICHTpail
TBApUHHOTO OINKYy B CHCTEMi, a BUKOPUCTAHHS CIIOCOOY
rapsiaoi rigparamnii (t=80...90°C) € TpyIoMmicTKuM Ta He
3aBXXIM 3pYYHHM B yMOBaX MPOMHUCIOBOIO BUPOOHHLITBA.

Hamu 3anpomnoHoBaHO, SIK i1€t0, BUKOPUCTaHHS
CHHEpPreTHYHOi  KOMOiHAIii  TOJicaxapuaiB  Karia-
KapareHany, (QypuemiapaHy Ta KaMmeOli KOHXaKy sK
OCHOBH JJII OTPUMAHHS «M’SICHHX TPaHyJD.

Buxopucranss monicaxapyiB € JIOMUTBHAM, B pasi
CTBOPEHHST HOBHX TEXHOJIONH  BHPOOHMITBA  XapyoBOI
TPOJTYKIIII, caMe Yepe3 MOXJIMBOCTI PO3POOKH HariB(aOpHKaris
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13 peryIIbOBAHNMH CTPYKTYPHO-MEXaHIYHAMH BJIACTUBOCTSIMH Ta
OTPUMAaHHS 3aJaHOi CTPYKTYPH IIPH 3HAYHO MEHILOMY iX
BMICTi HI>K TBapHHHI OiJIKH.

Ha CHOTOJIHIILIHIH JIeHb B VYkpaini
CTPYKTYPOYTBOPIOBadi noJricaxapuaHo1 IPUPOAH
KOPUCTYIOTBCS CTaOUTBHO BHCOKHM IIOMUTOM, TOMY

aKTyaJJbHUM € TIOIIYK 3aco0iB 3HIKEHHS BUTpAT i€l
BHCOKOBApTICHOI ~ Ta,  31e0LIbIIOro,  iIMHOOPTOBAHOI
CHPOBUHHM, B TOMY YHCIi — 32 PaXyHOK CTBOPEHHS HOBHUX
KOMIIO3HIIIH CTPYKTYpOYTBOPIOBAYIB 1 peami3allil IeBHUX
CHHEPreTUYHHX BIACTHBOCTEH.

Kaparenan — 3arajgpHa Ha3Ba  ciMeicTBa
BOJOPO3YMHHUX, JHIHHUX, aHIOHHUX, CYJIb(AaTOBAHUX
moJlicaxapuiB, OI0 OTPUMYIOTh MUISXOM EKCTPaKIii 3
NEeBHUX BUJAIB YEPBOHHX MOPCBKHX  BOIOpOCTEH
Rhodophyta. BukopuctaHHs pi3HUX KapareHaHiB (Karra,
fora, jaMOma) HAOYJIO INHPOKOTO PO3MOBCIODKECHHS B
TEXHOJIOTIsIX 0araTboX XapyoBUX MPOIYKTIB B SKOCTI
3aryCHHUKIB, TeJeyTBOpIOBauiB, cTabiiizaropiB Tomo [3-
7]. B kpainax €C kapareHaH Mae€ CTaTyc Xap4oBOi
nobaeku 3 E-ingexcom E407. Panime okpemuii E-iHnekc
(E408) Oymo mamano 1 ¢ypuennapany, ame uepes
ONMU3BKiCTh OyMOBH 1 BIIACTUBOCTEH HUX MOJiCaxapHiB,
BOoHH Oynm 00’ emHaHi mig oxauM E-innexkcom (E407) [8].

Kaparenan, 3aJe)HO BII CTyHeHS OYHCTKH,
MOUISIIOTh HAa «OYWIICHWH KapareHaH» (TaKoX BiIOMUI
min Ha3BOIO «pininniHchkuit HaTYpaJIbHUIN»),
«HAIIBOYUINECHUH KapareHaH» Ta OYHUINCHHUIA OCOOIMBHM
crocoOoM KapareHaH (200 «OOpOIIHO KapareHaHy») [8].

Oypuenmnapan € aHIOHHUM YacTKOBO
cynb(daToBaHUM  TOJicaxapuaoM, SIKMH  OTPHUMYIOTh
LIISIXOM €KCTparyBaHHS 3 YEPBOHOI MOPCBHKOi BOJOPOCTI
Furcellaria  lumbricalis. TlpuHnmmoBa pi3HHIS MK
¢dypuenIapaHoM Ta Kamla-KapareHaHOM IIOJISTae y TOMY,
0 Kammna-KapareHaH Mae OAWH CyJNb(aTHUH 3aJHIIOK
CKIamHoro edipy Ha [OBa 3aNHMIKH IMyKpiB, a
¢dypruemrapan — oguH Cyab(GaTHAN 3aIHIIOK CKIIAIHOTO
e¢ipy Ha Tpu a00 YOTHPH 3ATUILIKH ITYKPiB [9].

Bubip kanma-kapareHany Ta (ypuemiapany 1 ix
KOMOIHYBaHHS 3 KaMeJUII0 KOHXaKy OOYMOBJICHUH THM,
IO 3a3HaueHi MOJicaXxapuad YEPBOHUX MOPCHKHX
BOJIOPOCTEH  BOJIOJIIOTH  CXOXHMMH  (DYHKI[IOHAJIbHO-
TEXHOJIOTIYHUMH BJIACTUBOCTSIMH — JUISl  TIJIBUILCHHS
MIIJHOCTI CTPYKTypH IX TeNiB, a TaKoX TeMIlepaTyp
TUTaBJICHHS Ta TeJICyTBOPEHHS HEOOXITHUM € TIPUCYTHICTD
ioniB K* [8].

Kamenp xoHkaky, a00 KOHXaK TIIIOKOMaHHaH —
rmoJricaxapuj, IO OTPUMYIOTh IIISIXOM EKCTPakmii 3
pocman  Amorphophallus  Jonjac K. Koch. Bin e
TPAIUIIIHHOI Xap4yoBOIO J100aBKOIO B SIMOHIT MPOTIrom
ocranHix 600 pokie. KoHxak riIfOKOMaHHaH CKJIAJIa€ThCS
3 MoHOMepiB D-rimoko3u Ta D-maHO03H, 1110 YepryrThCs Y
MOJIIPHUX CHIBBiIHOIICHHAX 2:3 abo 1:1,6, mo 3’enHaHi
B-(1,4) 3B’s3kamu. MouekynspHa Maca TJIFOKOMaHHaHYy
cranoButs (100...120)x10*[10].

Kamenp koHxaky BUKOHYE (DYHKIIIIO 3aryCHHKa, a

KOH)KaKOBOTO TJIOKOMaHHaHy. B mpoMy BHIIagKy
YTBOPIOETHCS HE3BOPOTHIN Ta TepMOCTaOLIBHUN Temb [8,
11]. Takox € MOXJIMBAM YTBOPEHHS HATHBHUX
KOH)KaKOBUX TelliB (B pasi BiZICYyTHOCTI JIy>)KHOTO a0o
KHCJIOTHOTO arcHTIB) 3a KOHIIEHTpAIll Ir'elieyTBOpIOBaYa
2-5% [8].

B ocranniii wWac Oyno TpPOBENEHO HM3KY
JIOCHI/PKEHb CTOCOBHO BHBYEHHS BIUIMBY KOHXKaKy Ha
(YHKIIOHaJIbHO-TEXHOJIOTIYHI BJIACTHBOCTI CHCTEM, MIO
MICTSITh B CBOEMY CKJIai pi3Hi momicaxapuau [8-9, 12-13].

ABTOpamu [8-9] 3a3HAYCHO  MOJKJIMBICTH
YTBOPCHHS BUCOKOCHHEPTETHYHHX TEIiB MIDXK Kalla-
KapareHaHoM Ta TJIOKOMaHHaHaMH — HAIpHUKIaL,
KaMeJII0 pIKKOBOTO JepeBa Ta KaMenqio Komkaky. Kpim
MiABUINEHHS MIITHOCTI TeJio, MOMiOHI Kamenai poOJsITh
CTPYKTYpPY TE€IIO OUIBII €JaCTUYHOK Ta 3MEHINYIOThH
CUHEPEe3nc

ABropamu [12] mochmipkeHO BIUIMB — KaMme[i
KOH)KaKy Ha (YHKIIOHAJIbHO-TEXHOJIOTIYHI BIACTHBOCTI
CHCTEM Ha OCHOBI HaTUBHOTO Kpoxmaitto. JKapinos A.l. ta
iH. 3a3Ha4Yar0Th, 10 KPOXMaJlb HE IPOSBISE BUPAKECHUX
CHHEPreTUYHUX B3a€MOJIN 13 KaMemmio KOHXKaKy, 3a
BHOpaHUX yMOB TifpaTarlii, ajie € MOXIIUBUM YTBOPEHHS
MIITHOTO Ta  CTa0UIBHOTO  TeNI0 TPH  TIEBHUX
CHIBBITHOIICHHSIX IHMX TMojicaxapumiB. Takox aBTOpH
Bi[[3HAYAIOTh MO3UTHWBHUI BIUIMB HASBHOCTI XJIOPHIY

HATpPII0O B CEPENOBHMIN TifpaTamii Ha MIIHICTE 1
€aCTHUYHICTh TeNiB sK IHAWBIAyalbHOTO, TakK i
KOMILIEKCHOT'O CKJIaYy.

ABtopamu [13] nmocmimKeHO BIUIMB  KaMme[i

KOH)KaKy Ha BJACTHBOCTI CTPYKTypOBaHHMX OiHapHUX
CHUCTEM «KaMe/lb KOH)KaKy-KCaHTaH» Ta BHSBJICHO
CHHEpri3M KameJli KOH)KaKy Ta KCaHTaHy 3a IEBHOTO iX
CIIBBITHOIICHHS. ABTOPH TaKOX BiJ3HAYAIOTH OUIBII
3aJI0BUIbHI TTOKA3HUKH MIITHOCTI I'elliB B pa3i HassBHOCTI B
pO3YMHAX IYKPO3H abo XJIOpUAY HATPIrO.

Ha ocHOBI HaBegeHMX BHIIE AHATITHYHHUX
JOCTiKeHb Oyll0o BCTaHOBIEHO [8], mO KOHXAaKOBUH
[JIIOKOMaHHAH TIPOSIBJIIE CHHEPreTHUYHI BIIACTHUBOCTI 3a
HOro CyMiCHOTO BHMKOPHCTaHHSI 3 Kalllla-KapareHaHOM,
(OPMYIOUH CUCTEMH 13 CYTTEBO OLTBIIMMH MOKa3HUKAMU
MII[HOCTi, TOPIBHSHO 1O KOHTPOJIbHHX 3paskiB. Kamma-
KapareHaH, HasBHUHM Ha PHUHKY XapyoBUX J00aBOK, SIK
Oyno 3a3HAa4YeHO BHINE, BIJIPI3HAETBCS 32 CTYNEHEM
OUMIIEHHS BiJ  JOMIIIOK HAa  «OYMIICHWH» Ta
«HAIBOYMIIEHUN», 110 TAaKOX CYTTEBO BIUIMBAE Ha HOTO
PUHKOBY BapTicTh. 3 OriIsgy HA Te, IO IS
TeJICyTBOPIOBAYiB B TEXHOJOTISIX BHPOOHHIITBA «M’ SICHUX
TpaHy» BIACYTHA HEOOXiIHICTH OTPHMaHHS IPO30PUX
reiliB, BBAKAEMO 3a JOIJIbLHE BHUKOPHCTOBYBAaTH Came
HAIIBOYMIICHUH Karlla-KaparecHaH B XOMi IMOAAJIbIINX
JIOCHI/DKeHb, IO MaThMe TO3UTHBHUH BIUIMB Ha
co0iBapTiCTh TOTOBOI MPOAYKIIII.

B xoni anamizy niTepaTypHHX DKEpen HaMu He
OyJio BHSBJIEHO CHCTEMaTH30BaHHMX [aHUX CTOCOBHO
BU3HAUYCHHS ONTHMAIBHUX CIIBBIIHOIIEHb PEIENTYPHHUX

YTBOPCHHA rejiB MOKIIUBE B pa3i BUOAJICHHA allCTHJIBHUX KOMIIOHEHTIB B CHCTEMax «(bypuennapaH — KaM€lb

rpymn, B JIYXXHOMY abo KHUCIIOMY CCpe,HOBI/IIIIi, 3 KOHJKaKy — BOJa», a MapaMCTpu CTPYKTYPOYTBOPCHHS

HaCTYITHUM YTBOPEHHAM JCancTUJIbOBAHOTO CHCTEM «HaHiBO‘II/IH.ICHI/Iﬁ Kalra-KaparéHaH — KaM€Ib
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KOH)XaKy — Boxa» € HabmwkeHumHu. [Ipm npomy B
JITepaTypi Ha 3HAWJIEHO HAYKOBO OOIPYHTOBAHMX JAHUX
LIOJO BH3HAUGHHS  pAlllOHANbHMX  HapaMeTpiB  —
TemrepaTypy abo TPHUBAJIOCTI JAWCIEPryBaHHs, 32 SKUMHU
OyJi0 6 MOXITUBHM ONTHUMI3YBaTH TEXHOJIOTIUHHI ITPOLIEC
Ta peuentypHuil cknaa 3azHadeHux cucreM. Ormxe
MIPOBEJCHHS JIOCHIPKEHb, CIIPSIMOBAaHUX HA BCTAHOBIICHHS
3aKOHOMIPHOCTEl ~ OTpUMaHHS TeliB Ha  OCHOBI
BHU3HAUCHUX KOMOIHAWI{ MojicaXxapuiiB € aKTyalbHOIO
3a1a4ero.

Merta po6oTu

Mertoro JOCIIKEHb € OOTpyHTYBaHHSA
TEXHOJIOTIYHHX IIapaMeTpiB OTPHUMAaHHS TeleNnoTiOHNX
CTPYKTYD i3 BUKOPHUCTAHHSIM ¢bypuennapany,
HaMiBOYMIEHHOTO  Kalla-KapareHaHy Ta  Kamenl
KOHXaKY.

3aBIaHHAMH JOCH/DKEHb OyJO0 BCTaHOBJICHHS
3aJIeKHOCTEH BIUIMBY KOHLIEHTpAIiH, CITiBBiJHOILICHHS
reJieyTBOPIOBAdiB,  TPUBAJIOCTI  Ta  TEMIIEpaTypu
JMCTIEPTYBaHHS Ha MILHICTB OCIIKYBaHHX CHCTEM.

Buxuiag ocHOBHOTo MaTepiajy

Hocmimxenns Oymu mposeneHi B CyMChKOMY
HalliOHAILHOMY  arpapHoMy YyHiBepcuTeTi Ha 0a3si
HayKoBOI  yabopatopii  «IHHOBAIIfHUX  TEXHOJOTiH
XapuoBOl MPOayKILiD» (aKyIbTETy XapuOBHX TEXHOJIOTIH.

Jlns nocmimkeHs Hamu 0yi10 00paHo ypueiapaHn
¢ipmu  «Est-agar» (EcToHist), HamiBOYMIIEHWI Karma-
kapareHan (Kwuraii), KkaMmeIb KOHXaKy 13 BMICTOM
rimokoMaHany 95,3% Ta edextuBHOI0O B’s3KicTIO 36600
mlla-c (Kurait).

IIpenmeramu JIOCITIKEHb Oy reni
¢ypruemrapany i #oro cymimi 3 KaMeIai0 KOH)XXaKy B
koHmentpanisax 1,0%, 1,5%, 2,0%, 2,5%, a Takox remi
HAIIBOYMINIEHOTO Kamma-KapareHany i ioro cywimi 3
KaMeAII0 KOHKaky B KoHieHrpamisx 0,6%, 0,8%, 1,0%.
[Ipu otpumanHi cymimeil «dypuemiapan — Kamenab
KOHXaKy» Ta «HaIiBOYMIIEHUH Kallla-KapareHaH —
KaMeZlb KOH)KaKy», OCHOBHHUH Tojicaxapuj 3aMiHIOBalIn
Ha KameIb KOHXaky B Kiibkocti Bix 10% mo 90%, mo
BIJJHOILICHHIO 10 MacH TIIoJlicaxapHuiy, 3 IHTEpPBAJIOM Yy
10%.

MirHIiCTh 3MIIIAaHUX TENiB 13 BUKOPUCTAHHIM
rmoJlicaxapuIiB BU3HAYald Ha Tpwiani BameHTta micus
CTPYKTYPOYTBOPEHHSI PO3YHMHIB TPOTSroM 24 ron. 3a
temneparypu 5+1°C. [Insg oTpUMaHHS  PO3YHHIB
nosicaxapuaiB iX AUCIEPryBaJid Y MUTHIM BOJI MPOTITrOM
(5...30)x60 ¢ 3a v=16,7 ¢! Ta t=(40...80)x1°C. Hmwxns
Mexa TeMIepaTypHOTO Jiana3zony BiJIIOBi A€
TeMIlepaTypi IulaBieHHs reniB  Qypuemiapany [14],
BEPXHs — MiHIMAJIbHO HEOOXI1/IHIH TemMrepaTypi BOAU MpU
BUTOTOBJICHHI M’SICHUX Tpany [1, 2].

Jns TepMocTaTyBaHHS PO3YMHIB 3a TEMIeparyp
(40...80)£1°C BHUKOPHUCTOBYBUIM MIIIAIKY MAarHiTHY
PIBA-03.4, nucniepryBanHsl B BOAHIN (pa3i 31ificHIOBaIH
3a gormoMororo JadopaTtoproi mimanku MLW ER10.

JocmimKkeHHsT MIITHOCTI TeliB TPOBOOWIN y 5-
KpaTHHX  ITOBTOPEHHSX,  ©KCIICPUMEHTAJIbHI  JaHi
00po0OIIIOBaIM 3 BHKOPHCTaHHIM Kpurepiro CT’rozeHTa,
MpU I[OMY MOXHOKA CKCIIEPUMEHTY HE IMEpPEBHIIyBaja
5,0% [15].

OO0roBopeHHs pe3yJILTATIB

VY BUMagKy BHPOOHHIITBA I'eJICMONIOHOT Xap4oBOl
MPOAYKIii HA OCHOBI CYMIIli CTPYKTypOYTBOPIOBAdiB
TONICAXapUAHOI MPUPOIH, BaXKJIUBUM ITOKa3HHKOM, IO
XapakTepu3ye HasBHICTh CHHEPreTHYHOI B3aEMOIIl Mik
HHUMH, € MIIHICTh T€IB.

PesynbraTtn IOCHIDKEHD MILIHOCT1 reiiB
¢bypremiapany, HalliBOYHIIIEHOTO Kallla-KapareHaHy, Ta
cymimed  «dyprHemmapaH —  KaMmeOb — KOHXKaKy»,
«HAIBOYMINEHUH Kalllla-KapareHaH — KaMelb KOHXKaKy»
BiJI KOHIIEHTpAIliif reJieyTBOPIOBayiB HaBeIeHi Ha puc. 1-2.

1400

P.r
1200 /’f\i 4
1000 o ® /_

800 / /V
600

0,0 0,5 1.0 L.5 2,0 2,5

Puc. 1 — 3anescnicms miynocmi cmpykmypu 2enie Ha
OCHO8I pypyennapany ma o020 cymiuieii 3 Kameoorw
KOHICAKY NPU 3A2aibHOMY 8MICmi nonicaxapuoie
1-1,0%,2-15%, 3-2,0%,4-25%

Amnarizom EKCTIEPUMEHTATbHUX JIAHUX
BCTaHOBJICHO, 10  3arajbHOK  TEHACHIIE  JUIs
JMOCTIDKYBaHUX 3pa3KiB € HaOyBaHHS MaKCHMAaIbHHUX
3HAa4YEHb MII[HOCTI reyiis 3a CITIBBIIHOIIIEHHS
¢dypremiapan : kamenp Komkaky sik 70%:30% (puc. 1) ta
HAIIBOYMINICHUH KaIa-KapparcHaH : KaMeb KOHXKaKY K
60%:40% (puc. 2).

Bcranoenerno (puc. 1), 1m0 MIIHICT TeTiB
30UTBIIYIOTECS. B pa3i 3aMiHM Qyple/uiapaHy Ha KaMenab
KOHIKaKy, MPU IIbOMY €KCTPEMYM MIIIHOCTI MPUXOAUTHCS
Ha criBBigHOmeHHs 70%:30%.

MaxcumanpHi 3HAYCHHS BHMIPIOBaHOTO
MOKa3HUKY CKJIagaloTh: sl cymimi  «ypueiapan
1,75% — xamens komkaky 0,75%» — 1223+43,6 r; cymirmi
«pypuemmapan 1,40% - xamenp kxomxkaky 0,60%» —
792,6+£20,3 1; cymimi «dypuemiapan 1,10% — kamens
komkaky 0,40%» — 464,8+8,3 r; cymimn «dypiemiapan
0,70% — kamenp komwxaky 0,30%» —244+9,8 r.
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[lpu BuKOpHCTAaHHI HAMIBOYUINEHOTO KarIa-
KapareHaHy (puc. 2), TeH/IeHLis 10 301IbIICHHS 3HAaYeHHS
MIIIHOCTI 3MIIIAHUX TeTiB 30epiracThesl.

1400

P.r
1200

1000

800
/ 2 \
600 /—

400 -
200 /_
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Puc. 2 — 3anexcnicmo miynocmi cmpykmypu 2enie Ha
OCHO8I HANIBOUUIYEHO20 KANNA-KApa2eHaHy ma uo2o
cymiwiel 3 KameoO KOHINICAKY NPU 3a2albHOMY 6MICII
noaicaxapudis I - 0,6%, 2 - 0,8%, 3 - 1,0%

MakcumanbHi 3HAYEHHA BHMIpPIOBAHOTO
MOKA3HUKY CKJIaJafoTh: I CYMIlli «HAIiBOYMIIECHHUH
kanmna-kapareHal 0,70% — xamenp xomxkaky 0,30%» —
1142,5+46,4 T1; cCyMmimi «HamiBOYMIICHUH  Karma-
kapareHan 0,56% - xkamenp xkomxkaky 0,24%» -
706,6+16,3 r; cyMiIn «HaMBOYMIICHUI Kalllla-KaparcHaH
0,42% — xamenp komxkaky 0,18%» —484,6+18,7 1.

Byno nocnimkeHo BIUIMB TeMIlEpaTypy Tifpatarii
Ha MILOHICT, 3MIIMIAHUX TIediB 3a IX ONTUMAaIbLHOIO
CHIBBITHOIIEHHS Ta TPUBAJIOCTI AWCIEpryBaHHI 5%60 c
(puc. 3). BcranoBneHo, 1m0 MiABHINEHHS TeMIICpaTypH
rigparamii Mae TIO3WUTUBHUI BIUIMB Ha  MIIHICTb
JIOCTIKYBaHUX  3pa3KiB. Tak, gna TremiB i3
KoHIeHTpaniero  ¢ypuemtapany 0,70% Tta Kkameni
komkaky 0,30% moka3sHMK MIIHOCTI 30ULTbIIyeThCA 3
191,445,4 v 3a Temnepatypu 40+1°C mo 335+4,4 r 3a
temneparypu  90+£1°C.  ns  remiB i3 BMICTOM
HamiBOYMIIEHOro Kanma-kapareHany 0,42% Tta kameni
komkaky 0,18% Moka3HUK MIIIHOCTI CTaHOBHUTH 256+9,8 T
3a remnepatypu 40+1°C Tta 629,6+21,6 r 3a Temneparypu
90+1°C. IToniObHe 3pocTaHHs TOCIIHKYBAaHOTO TOKA3HUKY
3a MiJBHUIICHHS TEeMIepaTypy MOXe CBIUUTH, OYEBHIIHO,
po HETIOBHE PO3YMHEHHS ToJTicaxapuaHuX
reNieyTBOPIOBaviB 3a Temmeparyp Hikde 80°C.

Ha mactynmaomy etami Oyno JOCIIKEHO BILTUB
TPHUBAJIOCTI Ta TEMIIEPATyPH TiApaTamii Ha MIIIHICTH T'eIIiB
¢bypueniapany ta Kame/l KOHXaKy 3a iX palioHalbHOTro
criBBimHOMIEHHS (pHC. 4).
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Puc. 3 — 3anexcnicmo miynocmi cmpykmypu 2enie Ha
OCHO8I cyMiuiell HaniBoOYULeH020 Kanna-KapazeHany 3
Kameoot KOHIHCAKY 3a ix 3azanvHozo emicmy 0,6% npu

cnisgionowenni nonicaxapuoie 60%:40% (1) ma
dypyennapany 3 Kameoo KOHIHCAKY 3d IX 302A1bHO20
emicmy 1,0% npu cniggionowenni nonicaxapudis
70%:30% (2) 6i0 memnepamypu ciopamayii 3a
mpusanocmi oucnepeysantsa 5 %60 c

BcranoBneno, o AociikeHi 3pa3ku HaOyBalOTh
MaKCHMaJIbHUX 3Ha4Y€Hb MIIHOCTI B pa3i JAUCIIEPryBaHHs
npotsirom  15%60 ¢, 10, BITHOCHO JO TEMIEpaTyp
po3uuHiB, craHoBATh: 40+£1°C — 346,8+11,9 1, 50£1°C —
339,245,5 r, 60+1°C — 321+£7,9 r, 70+1°C — 310,8+7,6 1,
80+1°C —293+7 4.

Byno  nocmimkeHo  BIUIMB  TPUBAJIOCTI  Ta
TeMIepaTypu rigpatanmii = Ha  MIIHICTB refiB
HaIIBOYMIIEHOTO Kalla-KapareHaHy Ta KaMell KOHKaKy
3a iX pamioHaTBHOTO CITiBBiIHOMIECHHS (pHC. 5).

BcranoBneHo, MmO IS JOCHIIKEHHUX — 3pasKiB
XapaKTEePHUM € MOCTYIOBE 30UIBIICHHS 3HAYCHb MIIIHOCTI
B X0zl mucriepryBanHs npotsirom 30X60c, 1110, BIAHOCHO 110
TeMIIepaTyp po34uHiB, cTaHOBIATE: 40+£1°C — 426£13,6 T,
50+1°C — 728,3+£24,1 1, 60+1°C — 836,6+25,1 1, 70+1°C —
780,8429,3 T, 80+1°C — 737,64+24,1 1.

Cnparounch Ha OTpHUMaHi JaHi MOJKHA 3a3HAUUTH,
110 TPUBATICTH TA TEMIIEpATypa JUCIEPIyBaHHs PO3UYHHIB
noJicaxapuaiB CYTTEBO BILIMBAE HAa MIIHICTh OTPUMAHHUX
TeJIenoJiOHIX CUCTEM.

BrurroueHHS Kameni KOHXKaKy [0 CKIAAy TewiB
¢bypremtapany JIO3BOJISIE 30LTBIIUTH MIIHICTB
JIOCHIJPKYBaHUX cucteM B 1,76...4,9 pa3 — mis 3MilIaHux
rejiB i3 BMiCTOM CTpyKTypoyTBoptoBadi 1,0%, 2,4...5,6
pa3 — A 3MIIIAHUX  TeOiB i3 BMICTOM
cTpykTypoyTBOproBavis  1,5%, 1,4...5,0 pa3 — s
3MIlIaHKX TEeNiB 13 BMICTOM CTPYKTYpOYTBOPIOBadiB
2,0%, 1,2...3,6 pa3 — [uid 3MilIaHUX TeNiB i3 BMICTOM
CTPYKTYpOYyTBOpIOBayiB 2,5%.
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Puc. 4 — 3anexcnicmo miynocmi cmpykmypu 2enie Ha
OCHO8I cymiuteli Qypyernapany 3 Kameoor KOHINCAKY 3a
ix 3acanvroeo emicmy 1,0% npu cniggionowienni
nonicaxapuoig 70%:30% 6i0 mpusanocmi oucnepzy8anHs
3a memnepamypu eiopamayii: 1 —40+1°C, 2 - 50+1°C,
3—-60+1°C, 4-70+1°C, 5 - 80+1°C
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Puc. 5 — 3anesxcnicmo miynocmi cmpykmypu 2enie Ha
OCHOGI cyMiutell HaniBOYUWEHHO20 KANNA-KaAPASEHAHY 3
Kameoo1o KOHCaKy 3a ix 3azanvno2o emicmy 0,6% npu

cniggionowenni noxicaxapuoie 60%:40% 6io
MpUBANOCMi OUCHeP2YBaHHs 3a memMnepamypu
eiopamayii: 1 —40+1°C, 2 — 50+1°C, 3 — 60+1°C,
4—70+1°C, 5 -80+1°C

BximioueHHs kamezl KOHXKaKy A0 CKJIaay PO34YHHIB
HaIiBOYHUIIEHOTO Kanrna-KapareHaHy JIO3BOJISIE
30UIBIIUTH MIIHICTh JOCTIHKyBaHUX cucteM B 2,0...11,0
pa3 — [y reliB i3 BMiCTOM CTpyKTypoyTBoproBadis 0,6%,
1,4...8,3 pas - A relliB 3 BMICTOM
cTpykTypoyTBoproBadis 0,8%, 1,8...8,5 pa3 — s remnis i3
BMICTOM CTPYKTypoyTBoproBadis 1,0%.

3 ommsimy Ha HaBeNeHI BUIIE TEOPETHUHI
MEPEIYMOBH TEJIEYTBOPEHHS Oyl0 MiATBEPHKEHO, IO

CyTTEBE I IBUIICHHS MOKa3HUKY MII[HOCTI
JIOCHIJDKYBaHUX — TelliB  BiOyBaeThCcs 32  PaxyHOK
HasIBHOCTI ~ CHHEPreTHYHOI B3aeMoJil B  CHCTEMax

«pypuemiapad — KaMeb KOHXaKy» Ta «HaMiBOYHIIECHUH
Kalllla-KapareHaH — KaMeb KOHXKaKy».

BucHoBkH

[TpoBeneni MOCHIIKEHHS TO3BOJMIM BCTAaHOBUTH
3aJICKHICTh MIITHOCTI TenmiB «(pypuemnapad — KaMenb
KOHXKaKy» Ta «HAIiBOYMIIEHHH Kallla-KapareHaH —
KaMellb KOH)KaKy» BiJ CIIBBIIHOLICHHS pELENTYPHUX
KOMITOHEHTIB.

B xoni excnepuMeHTaNbHUX IOCIHIKEHb OYIo
MATBEP/PKEHO CHUHEPreTHYHY B3a€EMOJII0 B CHCTEMax
«HaNIBOYHMIIIEHUH Kallla-KapareHaH — KaMe/lb KOHXaKy —
BOJa» Ta «(ypuemiapaH — Kamelb KOHXKaKy — BOJay.
BcranoBneHo, 1m0 JOAaBaHHA KaMeldl KOHXKaky B
crisBiguomieHai 40%:60% 1 30%:70% BiANOBIZHO [0
CKJIa[ly TeNiB i3 BUKOPHUCTAHHSAM HAIiBOYHMIIEHOTO Karla-
KapareHaHy Ta (yypreiapaHy MpU3BOIUTH 0 CYTTEBOTO
30UIbIIEHHS  TMOKAa3HUKY  MIIHOCTI  JIOCIIJKYyBaHUX
CHUCTEM, TIOPIBHIHO JJO KOHTPOJIBHUX 3Pa3KiB.

BusHaueHo pauioHalbHI NapaMmeTpu IMPOBEIEHHS
rigparamii  JocmiKeHUX — cyMmimed. JlomimpHEM €
npoBefeHHs Tidparanii mpotsrom (15...20)x60 c 3a
Temrepatypu He Bume 60°C s cymimed 3
BUKOPHCTaHHSIM HAIliBOYMIIEHOTO Kalllla-KapareHaHy Ta
40°C — 3 BUKOPUCTaHHAM (ypleiuiapaHy.

MoXeMO 3a3HauuTH, IO CYMICHE 3aCTOCYBaHHS
HAIIIBOYMIIEHOTO Kamlia-KaparecHaHy Ta KaMeZl KOHXaKy,
¢dypremiapany Ta KaMeAi KOHXAKy € IEePCIIeKTHBHUM Ta
notpedye TMPOBENEHHS MOJAIBIIUX JOCHIKEHb  JUIs
BUPILICHHSI TOCTABJICHUX 3aBJIAHb.
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