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IHHOBALIMHI TEXHOJIOI'TI OYULIEHHSI IPUPOJTHUX
I CTIYHUX BOJI 1JISI XAPYOBOI I'AJIY31. YIIPABJITHHSI
SIKICTIO BOJIU Y BUPOBHUMIITBI ITIPOJAYKTIB
XAPUYBAHHSI. AKTYAJIbHI IPOBJIEMUW TEXHOJIOI'TI
PECTOPAHHOTOI03IOPOBYOI'OXAPUYBAHHSI
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nutHOro Bogonocradanus. JICaunlliH Ne 01.2.0002-93.- K.: MO3 Vkpaiuu, 1993 - 17c.

AJITOPUTM BUKOPUCTAHHSA PEAI'EHTIB HA OCHOBI
MNOJITEKCAMETWIEHI'YAHIIUHY I'TTPOXJIOPUY HA ETAITAX
BUPOBHUIITBA ®PACOBAHUX ITMTHUX BO/I

1CTpiKaJIEHK0 T.B., 1. mex. H., mpodecop, 2CK.Hi(])oc I'.B., marictp,
Ulsinina 0.B., k. X. H., IOIIEHT, 1Beperomi 0.M., K. T. H., IOLIEHT
'Onecbka HanioHaIbHa aKaeMist Xap40BHUX TEXHOJIOTIi
23aBoj MiHepaabHoi Boau T30B «BiBac-M», 3akapnarcbka 00.1.

O06'emun BUpOOHUITBA 1 CIIOKMBAHHS (pacOBAHMX MHUTHUX BOJ 30UIBIIYIOTHCS NMPAKTUYHO B
yCiX KpaiHaxX CBITy, II0 0OYMOBJIEHO, B OCHOBHOMY, AC(IIUTOM JOOPOSKICHOT MUTHOI BOJIW JJIS
CMOKMBAYIB 1 HEOOX1HICTIO TEPMIHOBHMX MOCTaBOK IMUTHOI BOAU B palOHM KaTtacTpod (MpUpOIHHUX,
TexHOreHHHX To110) [1, 2]. Enigemiuna 6e3mneuHicTh (pacoBaHOT BOJIU € UM HE HAHOLIBIIT BaXKITHBUM
MOKa3HUKOM ii SIKOCTI, @ TapaHTii Takoi O€3MEeYHOCT] aCOLIOIOTh K Y BUPOOHMKIB TaKUX BOJ, TaK 1
y iX CHOXHBAYiB, 3 BUCOKOIO «IIPOTHEMIIEMIYHOIO KYJIbTYPOI0» BHPOOHHUIITBA 1 MAIOTh KIIOYOBE
3HA4YEHHs JJIs MJIaHyBaHHs MOJANBLIOrO PO3BUTKY mianpueMcTBa 1 BiopoBamxkeHHs HACCP. 3a
pesynbTatamu fociipkerb (risk management [3,4]), oTpumanux npu ineHTUdIKAIl PU3HKIB, iX
OILIiHIII Ta €)EKTUBHOCTI BUKOPUCTOBYBAHUX 3aXO0/liB, BCTAHOBJICHO HEJOJIIKY BUKOPUCTAHHS HU3KH
peareHTiB, 0 BUKOPUCTOBYIOTHCS ISl 3HE3apAKCHHS BOJM Ta O0JIaHAHHS MPH BUPOOHUITBI (a-
COBAaHUX MUTHUX BOJ [5, 6]. [IpoBeneH1 B momnepeaHi pOKKA MOUTYKOBI JTOCIIIKEHHS JO3BOJIUIH 00-
IPYHTYBAaTH BUKOPUCTAHHS O1OIUIHOTO IOJIIMEPHOTO PEareHTy HEOKHCIIOBAHOTO MEXaHi3My il
«AKBaTOH» (Zlif0Ya pEeYOBHHA - TOJIIreKcaMeTWiICHryaHiauHy rigpoxiopun /P -IIT'MI-rx/) Ha
OKpEeMHUX eTamax ITiI'0OTOBJICHHS MUTHOI BOJU 110 pO3iuBY [7-9]. MeToro poboTu € HayKoBE 00Tpy-
HTYBaHHS ONTHUMI3allii TEXHOJIOT1i BUKOPHCTaHHS peareHTiB Ha ocHoBi III'MI'-Tx Ha eramax BUpoO-
HUITBA (hacOBaHUX MUTHUX BOA Ha mignpuemcTsi T30B «BiBac-M» (3akapmnarceka o0u1.).

Martepian 1 metoau. JlocaiukeHHsT MPOBOAWIN B yMOBaX BUPOOHHMIITBA (IPUTOTYBaHHS pea-
KTUBIB, 00pOOJICHHS KaNTaxy MIHEpaJbHOI BOJU, TPYOONPOBOIIB, 00JalHAHHS Ta €EMKOCTEH/TapH,
aHaI3 3aJUIIKOBUX KIJTBKOCTEH peareHTIB, BUKOPUCTAHUX 11 0OpOoOJIeHHI Ha3BaHUX OO0'€KTIB, a
TAaKOX IMOKAa3HUKH SIKOCTI MiHEpaJbHOI BOJAM IO 1 Micast OOpOOJIEHHS KanTaxy) i B HAYKOBO-
JIOCITITHIN abopaTopii kadgeapu TEXHOOT1i MTUTHUX BOJ akaaeMii (MOJeIbHI JOCIiIU 1 KOHTPOJIb
3aJIMIIKOBOI KIJBKOCTI BUKOpPHUCTaHMX peareHTiB). OOpoOieHHs (3He3apakeHHs) BOJ03a0ipHUX
cnopya (Kantaxy, TpyOOTIPOBOIB 1 EMKOCTEH) BUKOHYBAJIM TI0 TPAUIIMHIN TeXHOJIOT1I (BOJOI0 13
BMICTOM 3aJIMILIKOBOI'O BUILHOTO XJIOPY Y KOHLIEHTPAIisIX, PEKOMEHIOBAHUX ISl XapUOBUX MiIMNPH-
emctB [10, 11] a60 BoIHUM pO3UYMHOM O10IMIHOTO MOJTIMEPHOTO pEeareHTy KOMIUIEKCHOI A1l «AKBa-
ton» (JIP — III'MI'-rx) 3rinHo 3 [12]. BukopucroByBaiu METOU JOCTIIKEHb, IO pEriIaMeHTOBaH1
BIZIMOBIIHUMHU CTaHIapTaMK Y KpaiHu, MDKBIZIOMUYUMH CTaHIAPTaMH 1 TEXHIYHMMH ymoBamu [13-
16]. Bmict y Boai 3amumkoBoi KimbkocTi JIP peareHTy «AKBaTOH» BH3HAuYaldM eKCIIpec-
aHaTi3aTopoM «AKBaTOH-TeCT» [16].

Pe3ynbpTatu MOpiBHSUIBHUX €KCIIEPUMEHTAIbHUX Ta HATYPHHUX JOCTIIKEHb Mo 00poodii Bo-
J103a01pHOT CIIOPYAH Ta TPYOOIPOBOIIB TPAIHUIIIHHAM METOJIOM i3 3aCTOCYBaHHSIM XJIOPBMICHOTO
peareHTy (i3 3a/1aHOI0 KOHIIEHTPALII€I0) YU peareHTy «AKBaTOH» 3acBiquuiu, 1o (1) Hopmamizallis
MIKpOO10JI0TI1YHOTO CTaHy MiHepaiabHOi Boau (110 noka3zHukaMm iHaekc BI'KIT ta 3YM) BinOyBaeThCs
MIPU BUKOPHUCTAHHI KOKHOTO 3 PeareHTiB; (2) mpu BUKOPUCTAHHI PO3YUHY peareHTy «AKBaToH-10»
BIJICYTHSI TTOTpeOa B OMONICKYBaHHI KanTaxy Ta TPYOONPOBOIB Miciisi 00pOOISHHS, IO J03BOJISE
0pa3y 3MEHIIUTH JOJAaTKOBI BUTPATH MiHEpaJbHOT BOAM y 3.5 pasu (1ie JOCTaTHBO JIJS TOJATKO-
Boro Bunycky 10 000 msimok ¢acoBanoi MiHepaibHOI Bou emMHIcTIO 1.5 1Mm3), (3) KOHIEHTparis
peareHTy «AKBaTOH», HEOOXiTHA 1 JOCTATHA AJiA €()EKTUBHOTO OOPOOICHHS KanTaxy, 00JIaTHaHHS
1 TpyOonpoBoiB, cTaHOBUTH 20 Mr/nmM?, (4) XIMIYHUI CKJIa[ MiHEpPaJIbHOI BOJAM NPU BUKOPHCTaHHI
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peareHTy «AKBaTOH» HE 3MIHIOETHCS, IO BIAMOBiAa€ MKHAPOJAHUM Ta BITYM3HIHUM BUMOTAM JIO
NPUPOJHUX MiHepanbHUX BoJ [15, 17]. 3a pesynbraTamMu TOCTIIKEHb TAKOXK OOTPYHTOBAHO 3aCTO-
CyBaHHs MPOIOPIIIHHO-BIOPCKYOYOTro mo3aropa Mapku_DPI-12510 3i 3MiHHUM piBHEM J103YBaHHS
(0,2% -1%) st 0OpOOICHHST PO3YMHOM PEareHTy «AKBaTOH-10» KanTa)XHOT CIOPYIH, TPAHCIOPT-
HUX €MKOCTeH 1 o0naaHanHs Ha mianpueMcTBi T30B «Bisac-M».

BucHoBky. BukoHaHO HAayKOBE 1 TEXHIKO-€KOHOMIYHE OOTPYHTYBAaHHS allTOPUTMY (SIK CYKY-
MMHOCTI 1 TOPSAAKY i JJis pillleHHS KOHKPETHOI 3a/iayi) BUKOPUCTAHHS PEareHTy «AKBaTOHY
(II'MI'-rx) Ha eranax BUpOOHMIITBA (hacCOBAaHUX MUTHHUX/MiHEpaIIbHUX BOA Ha mianpueMmctsi T30B
«BiBac-My, 110 Moke OyTH TIOIIMPEHO HA aHAJIOTIYHI MiAMPUEMCTBA XapUuOBO1 rajysi.
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EXPERIMENTAL INVESTIGATIONS OF THE BIOSORPTION PRO-
CESS OF HEAVY METAL IONS FROM NATURAL AND WASTE WATER

Novoseltseva V.V., post-graduate student, Kovalenko 0.0., Doctor of Technical Sci-
ences, senior research associate

Odessa National Academy of Food Technologies, Odessa

One of the current environmental problems of today is the pollution of natural water objects
with heavy metals. Using of water with such impurities is the cause of health problems in humans
and animals. Untreated or insufficiently treated industrial waste water is the main heavy metals
source in natural reservoirs.

lon exchange, membrane separation, coagulation with deposition, electrolysis and other
methods are widely practiced in wastewater treatment from heavy metals. Each of these methods
has main advantages and disadvantages. However, most of them are characterized by high cost of
wastewater treatment due to significant cost on materials, or on reagents or energy. Therefore, the
technology development that will reduce the cost of extracting heavy metals from waste water and
provide the necessary degree of purification is relevant.

The technologies in which the extraction of heavy metal ions from wastewater are carried
out by biosorption means are considered promising. Waste processing of plant and animal raw ma-
terials are used as biosorbents. There are significant raw materials for the biosorbents production in
Ukraine, but there are no technologies for manufacturing materials for the extraction of heavy metal
ions from waste and natural waters. This scientific research is devoted to solving this problem.

The report presents the results of an experimental study of sorption characteristics of leaves
of fruit trees (apple, cherry). The leaves were collected after the harvest was completed during July-
August. Then it was treated as follows: miles in running water for 10 minutes; dried on an open
surface at the ambient temperature in the range of 18 to 25 © C and the relative humidity of 50-60%
for 24 hours; dried in the drying cabinet of grade 2H-0-01 at a temperature equal to 120 = 5 ° C for
8 hours; chopped with a knife to the particle size of 1 to 3 mm (on the larger side). Model solutions
were used as the adsorbate. Distillate and salt CuSO4 « SH20 with the purity degree «clean for
analysisywere used for the preparation of model solutions. 2 hours after the model solution prepara-
tion, it was used for the experiment.

The process of sorption was carried out as follows: the part prepared biosorbent was added
in the model solution with volume 0.2 dm?®, and periodically mixing (every 15 minutes for 30 se-
conds) was carried out the process. In the course of an experimental study, the influence of the ini-
tial metal ions concentration, the process duration, the sorbent dose, the initial temperature and pH
of the medium on the efficiency of the biosorption process was studied. The efficiency of
biosorption was evaluated by the "adsorption percentage™ parameter. During the experiment the
biosorbent dose was changed in the range from 0,3 to 1,0 g/dm?, the initial concentration of copper
ions in the model solution - in the range of 50 to 100 mg/dm?, the initial temperature of the solution
- in the range from 30 to 60 © C. The duration of the biosorption process was investigated in the
range of 15 to 180 minutes. Model solutions with different pH values - from 2.5 to 6.5 were used in
the experiment. The pH of the solution was changed by adding H2SO4 or NaOH to it. More alka-
line solutions were not used, since at a pH greater than 6.5, Cu(OH); precipitation occurs.

As the result of the performed experimental studies, it was found that under these condi-
tions, the most effective biosorption is carried out with the process duration - 90 + 5 min, the
biosorbent dose -0,5 + 0,03 g/dms, pH of the solution - 4,5 + 0,1 units of pH, the solutional initial

65



OACOBAHUX IITMTHNUX BO/]

Crpikanenko T.B., Ckaigoc I'.B., marictp, JIsanina O.B., Beperopa O.M..................... 63
EXPERIMENTAL INVESTIGATIONS OF THE BIOSORPTION PROCESS OF HEAVY
METAL IONS FROM NATURAL AND WASTE WATER

Novoseltseva V.V., KovalenKko O.0....ccceiiiiiietiieiiiieeeeeeeeeeessssesecccccsssssscccccsssssssses 65
PREREQUISITES FOR THE INNOVATIVE DEVELOPMENT OF THE HOSPITALITY
INDUSTRY IN VARIOUS REGIONS OF UKRAINE

Titomir L.A., Danylova O.1.,, ReSNta S.P..cceiiiiiiiiiiiiiiiiiieiititeneeietenscnecansenscnnsannns 66
IHHOBAILIIMHA TEXHOJIOI'II AJJAIITOBAHUX TIIOAJIEPTEHHUX CYMIIIEM
JIJ11 ®YHKIIOHAJIBHOT'O XAPYYBAHHS JIITEM ITEPILIOIO POKY XXUTTS

Aaeesa JLIO., Jlekyma I'.B., JKyKOTCBKHH E.K...cccivviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiinienens 68

BIOTEXHOJIOI'TA B XAPYHOBUX BUPOBHUIITBAX — PO3BUTOK, ITPOBJIEMMU.
BE3INEYHI TEXHOJIOI'II KOHCEPBYBAHHSA

JOCJKEHHS ITPOLIECIB BIOKOHBEPCII POCJIMHHOI CUPOBMHU B TEXHO-
JIOT'Ii COKOBOT'O BUPOBHUIITBA

HanBamoBa I'.L, HIKiTUiHA T.L..ccneiiiiiiiiiiiiiiiiiiiiiiiiiietteiiastecennceccennsecennscccnnces 71
BUKOPUCTAHHS JEKCTPAHY B JIAMEJISIPHII KOCMETHLII

Be3ycoB A.T., KoTeCHIUEHKO C.Jl...ueiiiniiiniiiiuiiieiiiniiineiieeioencssessssassssssosssssnsssnsssoses 73
OCOBJIMBOCTI BUKOPUCTAHHS KOJUIATEHY Y COKOBUX ITPOAYKTAX

IMaBaenko C.1., BepxiBkep S.I'., MUPOIIHHYEHKO O.M....ccciiiiinriiniiiiiniiiiiiniiecieinnen 75

BUKOPUCTAHHSA IMMOBUII3BOBAHUX IMMBHUX JIPDK/IIB J1JIA 36POIXKYBAHHS
I[TMBHOI'O CYCIJIA

JUAYX I.B., BE3YCOB AT .. uuiiiniiiiniiiniiiieieiniosnetossseenssssstsssscssssosssssssssssssssssssssosase 77
3MIHU AKTUBHOCTI IEKTUHMETUJIECTEPA3 TOMATIB B I[TPOLIECI TEXHO-
JIOI'TYHOI ITEPEPOBKU

Touenko O.B., HikiTuiHa T.1., Be3yCOB A.T....ccciiuiiiiiiiiiniiiiiiniiiiieiiniiioieiensonscessane 78
METHODOLOGICAL APPROACHES TO THE DESTRUCTION OF PROBIOTIC BAC-
TERIA PEPTIDOGLYCAN

Kapustian A.l, CherNO N.K . i iiiiiiiiiiiieeeieneetiateecessntessessssnsossssssssnsssssssnsansonss 80
CYYACHI METOJIOJIOTTUYHI HIAXO1 10O BIOTEXHOJIOI'TYHOI [IEPEPOBKH PO-
CJIMHHOI I MIKPOBIAJIbHOI CUPOBUHU

PIE:Y: 000 (0):2: RO N O o114 1 N O | D PN 82
[MIIEHWYHI BUCIBKH K ITEPCTIEKTUBHI HOCII ITPOBIOTUYHUX MIKPOOPT A-
HI3MIB

BYKHIIOB ML . itiiiiieiiniiiiieiiniiiiieiiaioseesessnsonssssssssonssssssssonssssssnsosssssssnsossssnsans 84
NEW APPROACHES TO GETTING PSYCHOBIOTICS
ZNUK O.V 1 itiiiiiieiuiiiiuiiitiaiitetusnieesesasessssatessssasesssssssssssassssssssssssssssssssasnssssnns 86

BUOTPAHC®OPMAIMA MIIEHUYHbBIX 1 PXKAHBIX OTPYBEN ®EPMEHTAMU-
I'MAPOJIABAMU
Kypaosa EJl., KanpeabsHIL JLB.....oiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieinieeennnn 88

THHOBAIIIMHI TEXHOJIOT'TI TIEPEPOBKHU BTOPUHHUX
HNPOAYKTIB XAPYHOBUX BUPOBHHMUITB HA IMTPOAYKTMU 31
CIIEHIAJIBHUMM BJIACTUBOCTSsIMMU.
BHHOPOBCTBO B KOHTEKCTI CBITOBUX TPEHIIB

BUKOPUCTAHHS ITOPOIIIKY 3 MAKYXHW BUHOI'PAJJTHUX KICTOUYOK B IKOCTI
YACTKOBOI 3AMIHU IIOPOLIKY KAKAO VY TEXHOJIOI'IIT KOHIWTEPCBHKOI
[JIA3VPI

I'opoaucbka O.B., I'peBueBa H.B., CamoxBasioBa O.B., Py6amenko FO.B..................... 91
JOCJIJIXXEHHSA PEOJIOTTYHUX ITOKA3HHMKIB KOHIUTEPCHKOI'O TICTA 3 1O-
JABAHHSIM BUHOI'PATHMX ITOPOIIIKIB

101



HaYKOBC BUJIAaHH

30ipHUK Te3 AonoBigern MiKHaApPOAHOI
HAYKOBO-IIPAKTUYHOI
KOHdepeHuil
«TexHoJorii Xap4oBuUX NPOAYKTIB i
KOMOIKOPMIB»

lNonoBHuit pegakrop akan. b. B. €ropos
3acr. rosioBHOro peaaxkropa non. H. M. IloBaposa
Vxnanaui: I'.C. I'epacum, H.M. Kymnipenko

103





