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IHTEHCU®IKAIIS OJIIENJOBYBAHHS 13 M’SAITKU HACIHHSI COHAIIHUKA
OEPMEHTATHBHUM METOJA0OM

VY TpamumiitHiii TeXHONOTII I pyHHYBaHHA KIITHHHUX CTPYKTYp Y POCIHHHIA CHPOBHHI BUKOPHUCTOBYIOTH
MEXaHIYHy Ta BOJIOTOTEIIOBY OOpOOKyY, Micis YOro MUISXOM IPECYBaHHS BHIUIIOTH CHPY XapyoBy OJiito. 3a-
JIMIIKOBY OJIiF0 J0OYBAaIOTh 31 LIPOTY €KCTPAKIi€0 BYIJICBOJHEBUMH PO3YMHHUKAMHE 3 HACTYITHUM PO3/ALTICHHIM
micuenu. [IpoTe BkazaHa TEXHOJIOTIS Mae psijl HEJOJIKIB. XapuoBa oxis (mpecoBa (pakiis) MICTUTh MOOIYHI
MPOJYKTH, 10 YTBOPIOIOTHCS Ha CTaJil BOJIOTOTEIIIOBOI 00p0oOKH, 110 3HIDKYE (Pi310JIOTUHY IIHHICTD HPOJYKTY.
BuntydeHHs onii 31 IIpoTy BYTJICBOAHEBUMU PO3UYMHHUKAMHU CTBOPIOE TOXKEXO- 1 BUOYXOHEOE3IEUHICTh Ha BHU-
POOHHMIITBI; PO3MIUICHHS MICIIEI i OUMIICHHS OJIii Bill PO3YMHHUKIB € CKJIaJHUMH Ta PECypCcO3aTpaTHAMHU MpOIIe-
cam, a OIep)KyBaHUH MPOAYKT Oe3 padiHarlii mpuaaTHIHA JIUIIE 11 TeXHIYHUX et [1].

I'muboxi ymrkomKyodi BIUIMBY Ha OLJIKH 1 JTIMIAH OMIHHUX HACIHB, HEMUHYYI IIPH TPAAUIIIHIA TEXHOIOTII 1X
NepepoOKH, BUKIMKAIH JIO JKUTTS MOUTYKHM HOBHUX TEXHOJOTIYHUX INPOIIECIB, SIKi IPYHTYIOTHCS Ha BITHOCHO HU-
3bKOTEMIIEPATypPHUX BIUTMBAX HA MaTepiall, 0 3HSKUPIOETHCS.

Cepen TakuxX IpOIECiB HAWOUTBIINI IHTEpeC MPEACTaBIAIOTh O10KATANITHYHI, SKi 3aCTOCOBYIOTH (pepMEHTHI
npenapary pi3Hol MPUPOIU Ta MAIOTh 32 OCHOBHY METY IepeBeleHHs oJiii B (hopMy, 10 OUIBII JIETKO BUITy4a-
€TBCS, TIPH M'IKUX YMOBax nepepoOku Hacinusi. Kpim Toro, ¢epmeHTaTBHAa 00pOOKa POCIMHHOI CUPOBHHH J10-
3BOJISIE BUKIIIOUYUTH HEJOJIKU TPaIULiHHUX TPOLECiB 1 100yBaTH 0J1ito, 30epiratouu ii ¢izionoriuny Ta Xap4oBy
HiHHICTB [2]. HeoOXixHO 3a3HauuTH, 10 IPU BUKOPUCTaHHI 010KaTaJITUYHOI TEXHOJIOTI] CYTTEBO MiABHILYETHCS
eKxoJjioriyHa Oe3neka BUpOOHUITBA.

Meroto poGoTu OyJO BCTAaHOBJICHHS palliOHAIBHUX MapaMeTpiB (epMEeHTATHMBHOTO IPOLECY MiJArOTOBKU
M’SITKH HaciHHS COHSIIHUKA O BHIy4eHHs omii. Kpurepiem omrmmizarii OyB BHXiH ouii, SKHH OLIHIOBAJH 3a
CTaH/IapPTHOIO METOIUKOI0 MUTTEBOTO 300BTYyBaHHs [3]. Heszanexxuumu (akropamu, 1o Bapil0BaIUCh, Oyiio 00-
paHO KiJBKICTh (PEpPMEHTHOTO MpemnapaTy, TPUBANICTh TiIPONi3y M ATKH Mif Hi€l0 (EpPMEHTHOTO Ipenapary Ta
TeMIeparypa mpoiecy. B skocti OiokaTanmizaTopa BUKOpUCTOBYBaBCs (pepMeHTHHH npenapat «Llepemikey (Bu-
pobHuk — ¢ipma «HoBozaiimcy», daHis). BkazaHuii mpemapatr € KOMIDIEKCOM (epMEHTIB KJIacy Timponas: -
TIIIOKaHA3HM, 0-aMila3n, HeUTPanbHOI IPOTEeasHy 1 reMillelTonas.

Junst onTumizauii mpouecy 0ysio oOpaHO METOJOJIOTiI0 MOBEPXOHb BIIKIMKY. B J0CHiIKEHHI BUKOPHCTaHO
LHEHTPAILHUN KOMIO3UIIHHUI poTatabenbHUN TUIaH, 1110 HaHOLIBII MiAXOANUTH Ui 0OPaHOTO METOAY ONTHUMI3a-
uii [4]. BuGip piBHIB Ta iHTepBaIiB BapitoBaHHs (akTopiB Oyyo 3/1iHCHEHO 32 pe3yJbTaTaMu IOMEPeIHiX eKcie-
pUMEHTIB. MaTpHIIl0 TUIaHYBaHHSI Ta OTPUMaHi eKCIIepUMEHTaNIbHI 3HaueHHs! QyHKLIT BIAKIUKY (cepeaHi 3Ha-
YEHHS 2-X HapayielbHUX JOCHIHKEeHb) MPEACTaBICHO B Ta0. 1.

AHani3 oTpUMaHKX Pe3yJbTaTiB OyJI0 BUKOHAHO 3a IOMOMOTO0 TTakeTa Statistica (StatSoft, Inc.).

OTtpuMaHe piBHSHHS MOJIEINI Ma€ BUTIISL

F=-83,69+1102,03-e —3191,03-¢* + 2,43:7—0,01-7° +
+0,67:t+0,01t—6,62e7—1,25et— 0,027t (1)

ne F — Buxin omii, %; € — BMicT (hepMeHTHOTO mpenapary, % Mac. 10 M SITKH; T — TPUBAJICTh MPOIIECY TiAPOIi3y,
XBWJIMHY; t — Temneparypa npotecy rigpouisy, °C.

AJIeKBaTHICTh OTPUMaHOI MOJEIi TIepeBipsIach METOAOM JAMCIIEPCIHOTO aHami3y, Pe3yJbTaTH SIKOTO MPe-
CTaBJICHO B Ta0I. 2.

HageneHi gaHi cBiggaTh po Te, [0 OTPHMaHa MOJIETH aJIeKBATHO OIHCY€E EKCIIEPUMEHT.

Ha ocHOBI nonryky excTpeMyMiB MaTeMaTHYHOI 3ajieskHOCTi (1) BU3HAUEHO pamioHa bHI MapaMeTpH, 1o JA0-
3BOJISIIOTH OTPUMAaTH MaKCHMalIbHUI BHX1J oJil: BMicT pepmenTHoro npenapary — 0,09 % mac. 1o M’sTku; Tpu-
BAJIICTh Tpolecy rifpoinizy — 70 XBUIMH; TeMIeparypa npotecy rigpomnizy — 51 °C.

Jis netanpHOTO 0CHiDKEHHS 3aKOHOMIPHOCTEH BIUIMBY OCHOBHHX ITapaMeTpiB Ha repe0ir nponecy depme-
HTaTHBHOTO Ti/IpoJIi3y >KUPOBOI CHPOBUHHM, CHPSIMOBAHOTO Ha OTPHMaHHS MaKCHMAJILHOTO BUXOAY oJIii, Oyio
CTBOPEHO Ta IPOaHaTi30BaHO IOBEPXHI BIAKIHUKY, SIKi peacTaBiaeHo Ha puc. 1. [ToOynoBa xoxHOI 3 rpadidanx
3aNeKHOCTEel BigOyBayacst B pekuMi BapifoBaHHS IBOX MapaMeTpiB MpH (ikcarlii TpeThOro B PalliOHATbHOMY
3HAYCHHI.

3rigHo rpadivHUX JaHUX, MPEACTABICHUX HA pUC. 1, 301IbIIEHHS BMICTY (DepMEHTHOTO IIperapaTy BHIIE pa-
[IOHAJILHOTO Maiike He BIUIMBAE HA BUXiJ 0Jiii. ToMy BpaXxOBYIOYH BiTHOCHO BHCOKY BapTiCTh Mpemnapary moja-
JIBIIIE TTiBUIIICHHS HOTO BMICTY B PEaKIiiHIN CHCTEMI € EKOHOMIYHO HEIOIITHbHIM.
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Tabmuus 1 — Matpuns niaHyBaHHS

Bwmict ¢pepmenTHOTO Tpusamnicte npomuecy Temmeparypa mporiecy Buxin
mpemnapary, € rigpomisy, 7 rigpomisy, t omii (F),
Ne Kon. pi- % Mac. 10 Kon %
: , e XBUITHHA Kon. piBenn °C
BEHb M’SITKH piBCHB
1 -1 0,060 -1 32 -1 49 45,9
2 -1 0,060 -1 32 +1 61 54,2
3 -1 0,060 +1 68 -1 49 64,1
4 -1 0,060 +1 68 +1 61 65,7
5 +1 0,090 -1 32 -1 49 56,1
6 +1 0,090 -1 32 +1 61 64,3
7 +1 0,090 +1 68 -1 49 67,5
8 +1 0,090 +1 68 +1 61 68,3
9 -1,682 0,050 0 50 0 55 56,0
10 +1,682 0,100 0 50 0 55 67,5
11 0 0,075 1,682 20 0 55 47,4
12 0 0,075 +1,682 80 0 55 67,2
13 0 0,075 0 50 1,682 45 60,8
14 0 0,075 0 50 +1,682 65 67,8
15 0 0,075 0 50 0 55 63,7
16 0 0,075 0 50 0 55 63,4
17 0 0,075 0 50 0 55 63,8
18 0 0,075 0 50 0 55 63,7
Tabmuus 2 — [lucniepciitnuii aHami3 Moeni
CrymiHb Cepenne 3Ha- PiBeHn
daxTop CyMa} KBat- cBoOOIH, | YeHHs KBajparta, | F-kpitepiit | 3Hauy-
paris, SS df MS :
110CTi, P
(1) Bmict ¢pepmenTHOTO TIpenapa- 152,4997 1 152,4997 1460,597 0,0047
Ty, % (L)
Bwmict ¢pepmenTrHoro mpemnapaty(Q) 6,3602 1 6,3602 60,916 0,0052
(2) TpuBamicTp mporiecy Tiapomisy, 449,9712 1 449,9712 4309,693 0,0011
xB. (L)
Tpusanicts npornecy rigpomnizy(Q) 66,4069 1 66,4069 636,026 0,0085
(3) TemmnepaTtypa nporecy Tixpoi- 68,9253 1 68,9253 660,147 0,0031
3y, °C (L)
Temmeparypa mporecy riapodi- 0,4936 1 0,4936 4,728 0,0414
3y(Q)
1L - 2L 25,5612 1 25,5612 244,818 0,0071
1L - 3L 0,1012 1 0,1012 0,970 0,0353
2L - 3L 24,8512 1 24,8512 238,018 0,0148
TToxu6Oxa 0,8353 8 0,1044
3arayibHa cymMa KBaJpaTiB 796,5911 17
KoedirienT kopemnsmii R2:O,9897

Buxin omnii B 3Ha4Hiit Mipi 00yMOBITIOETECSI 4aCOM NPOTIKaHHS Tpoliecy rifpoiizy cupoBunu. [loniOHa 3ako-
HOMIPHICTB cIiocTepiraerhest mpu TpuBanocti peakuii 1o 70 xBwuH. ITicist BkazaHOTo yacy BUXiJ oJlii Maibke He
3MIHIOETBCS 1 TOJIOBXKEHHS (DEPMEHTATHBHOT 0OPOOKH M’ATKH HE € e(DEKTHBHUM.

[lixBuIIeHHs TEMIEpaTypH NpoLecy 3a Mexi panioHansHoro 3HadeHHs (51 °C) He Hece MO3UTUBHOTO eEeKTy
Ha (QyHKUIiIO BimKiuKy. Lle mosicHIoeTbcs THM, IO NMO3WTHBHMI BIUIMB MiJBHIIEHHS TeMIEpaTypH BHACHIJOK
0iKOBOI TpUpPOAX (PEPMEHTY KOMIICHCYEThCSI HETAaTUBHHM €(EKTOM TEIUIOBOI JeHaTypalii OiokaraiizaTopa i
BHXIiJ] OJTi{ 3JIMIIIAETHCS MMPAKTUIHO HE3MIHHUM, IO MiATBEPIKYETHCS JAHUMH, IPUBEICHUMH Ha pucC. 1.
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Pucynok 1 — 3anexxHicTh BUXOY OJii BiZ MapamMeTpiB IpoLecy:
a) TPUBAJIOCTI TiPOITI3y Ta BMICTY (PepMEHTHOTO Ipenapary; 0) TPHBAJIOCTI Ta TEMIIEpaTypH TiAPOIizy

TakuM 9MHOM, B XOAi TOCTIKEHHS MMOKa3aHO IOIUIBHICTh BUKOPHCTAHH KOMILICKCY (PepMEeHTIB Kiacy Til-
poJa3 y miArOTOBII M’ SITKH HACIHHS COHSAIIHHKA IO BHIYYCHHS OJil 3 METOIO IiIBUIIECHHS ¢(EKTUBHOCTI IpOIIe-
cy. MeToioM MaTeMaTHYHOTO MOJICITFOBAHHS 11010 (PePMEHTATUBHOTO TiPOIIi3y OJIIHHOI CHPOBUHH BCTAHOBIIEC-
HO palliOHAbHI MApaMETPH, SKi 3a0€3MCUYI0Th MAKCUMAaJIbHUN BUX1 OJIii.
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NHTEHCUDOUKANUA MACJTOJOBBIBAHUA N3 MATKU CEMSAH NOJACOJTHEYHHUKA
OEPMEHTATUBHBIM METOJ0OM

B crathe paccMOTpeHBI BOIPOCHI, CBS3aHHBIE C HMCCIIECAOBAHHEM BIISHHS TaKHX MapaMeTpoB KaK BpeMms,
TeMIiepaTypa, cojepxkaHue GpepMeHTa Ha d3PPEKTUBHOCTh NOATOTOBKU MSATKH CEMSH IMOJCOJIHEYHHUKA K H3BIIC-
YeHHIO0 Macyia. B pe3ynprare sKCTIepMMEHTOB yCTaHOBJICHBI PallMOHAJBHBIC YCIOBHS M MOJTydeHa MaTeMaTHde-

CKasl MOJIeJib, TI03BOJISIONIAs [IPOTHO3UPOBAThH PE3yIbTATHBHOCTh (PEPMEHTATHBHOIO HpOLlEcCca B 3aBUCHMOCTH
OT €r0 OCHOBHBIX ITapaMETPOB.

Nekrasov P.O., Danilova L.A.

INTENSIFICATION OF OIL EXTRACTION FROM COARSE SUNFLOWER SEEDS MEAL
WITH ENZYMATIC METHOD

The article deals with issues related to the investigation of the influence of such parameters as reaction time,
temperature, enzyme load on the effectiveness of preparation of coarse sunflower seeds meal for oil extraction.
As the result of experiments the rational conditions were obtained and the mathematical model was developed
allowing to predict the efficiency of the enzymatic process according to its main parameters.
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