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YIK 606:664

BU3HAYEHHSI TEXHOJIOTTYHIX OCOBJIMBOCTEM
IJIOIOOBOOUYEBUX KOHCEPBHUX NIIMIPUEMCTB 1151
BIIPOBAUKEHHSI BIOTEXHOJIOTTYHUX METO/IB YTUJIIBALIT
BIJIXO/IB BUPOGHUIITBA

Iniznoscebkmii O.C., acnmipanT, CargeeBa O.A., K.T.H., CT. BUKJIaJ21
Opecbka HaioHATbHA aKaleMisi Xap4oOBHX TEXHOJIOT il

XapyoBa HPOMHUCIIOBICTH € BaKIUBOIO CKIJIAJOBOIO arpapHOr0 CEKTOpa GKOHOMIKHM, SKa
Bilirpae IPOBiJHY pOJIb Yy BHUPILIEHHI HPOOIeM 1010 3a0e3NEeUeHHS] HACENEHHS INPOAyKTaMU
XapuyBaHHsS B aCOPTUMEHTI Ta o0csirax, JOCTATHIX it (HOpMyBaHHS 302/1aHCOBAHOTO XapuoBOIO
pawiony. Maroun 3HauHiI MOMJIMBOCTI, rajly3b MOXKe 3a0€3MeUuTH BHYTPILIHI MOTPeOH HACEICHHS
KpaiHH Yy TPOJOBOJIBYMX IPOAYKTaxX, Ha skl mpumazae noHaa 50% OCOOMCTOrO CHOKHBAHHSL.
BuUKOpPHUCTOBYIOYM CHPOBHHY POCIMHHOTO 1 TBAPUHHOIO MOXOJKEHHS, XapyoBa I1POMHCIIOBICTH
OIJIBIIIOI0 MIPOIO, HIJK 1HII BHH BUPOOHHUIITB, TTOB’sI3aHa 13 CUTBCHKIM TOCIIOIaPCTBOM.

[MianpueMcTBa Xap4oBOi MPOMHECIOBOCTI € JpKepelaMu BIUIMBY Ha JOBKiLIsL. Peanizaris
MPUPOIOOXOPOHHUX IPOrPaM  CTUKAETBCS SIK 3  TEXHIKO-TEXHOJIOIYHUMU 1 (hiHAHCOBHMH
npobiemMamMH, Tak 1 3 OpraHi3auifHO-eKOHOMIYHUMH 1 HOPMATHBHO-TPABOBUMH MPOTUPIYUSIMU.
TakuM YHHOM, TOJIOBHHM IHTaHHSIM CTPATEriYHOrO PO3BUTKY MUIIIPUEMCTB  IUIOZ00BOYEBOI
KOHCEPBHOI IIPOMHCIIOBOCTI €:

— YIOCKOHAJCHHS TEOPETHYHUX 1 HAyKOBO-METOAMYHMX MIiAXOAIB 10 IUIAHYBaHHS,
BIIPOBAKCHHS 1 YIIPaBIIHHS peari3anieio iHHOBALIITHUX IIPOCKTIB;

— po3poOka METOIB IHTEIPAJbHOI OILIHKM IHHOBALIIHOIO pIBHA IIJIPHEMCTB SIK
iHpopMaLiiHOT OCHOBM BH3HAYEHHs TMPIOPUTETHUX 1 EKOHOMIYHO e(hEeKTHBHHUX
HarpsMiB JIep>)KaBHOTO (hiHAHCYBaHHS 1HHOBAIIMHUX 3aXOiB,

— po3poOka MexaHi3My CTHMYJIIOBAHHS 1HHOBALIMHOI iSUTEHOCTI.

Jlnist peanizanii Takoi crpaterii HeoOxiTHO pe)opMyBaTH CUCTEMY TrOCTIOAAPCHKUX MOTHBALLI
(inancoBo-rocnofapchkoi  misutbHOCTI. Ha  choropHimmHii  JgeHp mpoOieMa  3abe3neyeHHs
e()eKTUBHOCTI BHPOOHNIITBA TOBHHHA PO3IVISIATHCS HE JIMIIE 3 MO3MIlii OTPUMAHHS CTabiIBHOTO
npuOyTKY, a 1 3 mo3uwii 3ade3reueHHs NOTped CIOKHBAYa B €KOJOTIYHO YMCTOMY iHHOBALliHHOMY
MPOYKTI XapuyBaHHsI.

3 gpyroro 0OOKy, 1HHOBAIiliHE BJOCKOHAJCHHS BHPOOHHWITBA Mae OyTH HaIIeHE 1 Ha
eKoHOMiI0 BHTpar. Il Mera jocsraeTbcs 3a paxyHOK BIIPOBA/DKEHHS pecypco30epiralounx
TEXHOJIOI'1H T2 BUKOPUCTAHHSI KOMIUIEKCHOI epepoOKH cupoBUHU. ExoHOMIT BUTpaT MOXKHA 10CATTH
TAKOY 32 paxyHOK 3HIDKEHHS BTPAT BiJl TPAHCIIOPTYBAHHS CUPOBUHHU. AJKE CHPOBHHA KOHCEPBHOL
MPOMHUCIOBOCTI Ma€e HETPUBAJIMI TepMiH 30epiraHHs, Jy’Ke CKOpPO BTpayae CBOT BJIACTUBOCTI ITiJ[ 4ac
Hen0anoro 30upanis, 30epiranHs Ta TpaHcropTyBanHs. [lepepoOka Ta yTHii3alis BiIXOmiB
KOHCEPBHOrO BUPOOHMITBA — JI€BUIl HIISIX 10 EKOHOMIii BHUTpAaT i, SK HACIIJIOK, 3POCTaHHS
e(exTUBHOCTI BUPOOHHULITBA.

Jlo crioco0iB KOHCEPBYBaHHSI COKOBHTOI POCIMHHOI CHPOBHHH MOYKHA BiTHECTH BCl criocoOu
30epiraHHs ii B CBDKOMY BHIVIAAL, TaK SIK IIABUINUTH JISKKICTH IIIONIB i OBOYIB MOXKHA, TLIBKU
CTBODIOIOYH CIICI[iajibHI yYMOBM 1 BIUTMBaKOUYM pisHUMH (akTopamu (TeMmmeparypa, BiJHOCHA
BOJIOT'ICTh HMOBITPS, FA3000MIH, CTBOPEHHSI IEBHOTO CKJIy arMochepn i T. 11.).

Jlo xoHcepBallii pOCIMHHOI CHPOBHHH BITHOCSTHCS TAKOXK BCi CIIOCOOM 00POOKH, BIIUB SIKUX
JIO3BOJISIE OTPUMATH IPOAYKTH HOBOI SIKOCTI 1 NONOBXKHUTH TepMiHM iXx 30epiranHs. [lo HHX
BIJTHOCSATBCS TEIIOBa OOpOOKa, 3aMOPOXKYBaHHS, CYIIIHHS, COJIHHs, KBAIlICHHS, MapHHYBaHHS,
KOITYEHHS1, 00po0OKa aHTHUCETITHKAMHU, IIyKPOM, KOHCEPBAaHTAMH.
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Bci criocobu nepepoOku COKOBUTOT POCIMHHOT CHPOBUHHM TaK CaMo, SIK i CIocoOu 30epiraHHst
1i TpUBaNMii Yac y CBIKOMY BHUIVIAMI, 3AIHCHIOIOTH KOHCEPBYBAHHAM IIPOIYKILT. AJe IpH mepepoOLi
YTBOPIOOTHCS SIKICHO HOBI MPOJYKTH, KUTTEBI (YHKIIT SKUX MPUTHIYEH] YaCTKOBO ab0 TMOBHICTIO.
Lle noB's13aHO 3 PiI3HUMHU YMHHUKAMH BIUIMBY Ha POCIMHHY CHPOBHHY, & TAKOX BHECEHHSIM J100aBOK
(cimb, mykop i T. A.). HeoOxinHO Bif3HauMTH, 110 30epiraHHsi CBIXKUX IUIOMIB, STiJ 1 OBOYIB MOXKE
3aBEPLIMTHCS Peali3alicio X B CBKOMY BHIIS, ajie BOHH X MOXKYTh CIYXKHTH CHPOBHHOIO JUIS
nepepoOku. B qanomy Bumnaaxy 30epiranss i nepepoOka JOMOBHIOKOTE OJJMH OJHOTO 1 HepecIi/1y0Th
OJIHY MeTy — 30eperTH SIKiCTb IPOLYKTY 1 HOro Xap4yoBy IIiHHICTb.

Criocobu mepepoOKH MUIOIB 1 OBOYIB MOXKHA PO3IUTATH Ha 5 IPYM 3aJIEKHO Bij (akTopiB
BIUIMBY: (pi3uuHi (TemIiepaTypa, Cyllika, iOHi3yroua pajiallis, eIeKTpHYHi CTPyMH 1 T. [1.), XIMiuHi
(aHTHCENTHKH, KOHCEPBYOUl 3aC00M), (i3MKO-XiMiUHI (OCMOTHYHO [isUTbHI PEUOBMHH), OioXiMiuHI
(KBaIEHHs, COJIHHs), KOMOiHOBaHI (Tero i KoHcepBylodi 3aco0Ou). Bci Buam cHUpoBHHH, IO
Mia0ThC  TepepoOIli, MPOXOIATh IEBHI CTaAil TEXHOJIOTIYHOrO MpoIecy, 0arato 3 SKuxX
MOBTOPIOIOTHCSA MPH PI3HUX C1oco0ax KoHcepByBaHHs. [I0BTOPIOIOTHCS TAKOK BUMOIH JI0 CHPOBUHU,
Tapy, METO/IaM BHSIBIICHHS BHIIB Opaxy.

OkpeMo Cllii 3yNUHUTHCh HA TEXHOJOTIIYHUX OCOOIMBOCTSAX BHUIOTOBJICHHS KOHCEPBHOI
MPOYKIIT:

1. TexHonoriuHmii mpouec KOHCEPBHOTO BUPOOHHLTBA TICHO IIOB‘S3aHMH 3 HASBHICTIO
BEJTMKOI KiJIBKOCTI BiZIXOMiB: (pPyKTOBI BIYKMMKH, IUIOJIOBI KiCTOUKH, HaciHHs. [[1TOMa Bara BiJXomiB
B Traity3i cKiagae B cepeqHboMy 25-40 % macu nepepobitoranoi cuposuni [18]. Biaxoau mictsaTs y
€001 LIiHHI Xap4yOBi pEYOBHHHU, @ TOMY MOXKYTh BUKOPHCTOBYBATICh Ha JaHOMY ITIIIIPHEMCTBI SIK HOBA
CHUpOBHHA uyM HamiB(aOpHUKaTh, MepepoOIATHCh sl BUTOTOBJICHHS IHIINX XapYOBHX 1 TEXHIYHHUX
IIPOAYKTIB a00 peanizoByBaTUCh IHIIMM ITinpremcTBaM. [Ipogykramu nepepoOKH BiIXOMIB € XaBa,
OJTifiHI KICTOYKOBI Macia, MOBHJUIO, [UKEMH TOW[O. TakiM YMHOM, BUPIIICHHS 3a7adi eKOHOMHOTO
BUKOPHUCTAHHS CHPOBHHHM Ta MaTepialiB 3aJI€KUTh BiZl 00PAHOT CXeMH KOMILJIEKCHOT'O BUKOPUCTAHHS
CHPOBHHH.

2. TexHonoriuHi NPoOLECH B KOHCEPBHIil raity3i € BogoeMHUMH. BapricTs Bogo3abesnedyrounx
(boHIIB B 3araibHii BAPTOCTI OCHOBHMX (POH/IIB KOHCEPBHUX ITIAMPHEMCTB B CEPEIHBOMY CKIIaae 25
%. ToMy 111e OJTHUM JDKEpETIoM EKOHOMIi € 3aIpOBa/PKCHHS BOJOCKOHOMHHX TEXHOJIOTIH.

3. XapakTepHOK OCOOIMBICTIO TEXHOJOTIi IIIOJO0BOYEBUX MIAMPUEMCTB € MOCIIIOBHE
BUTOTOBJICHHS PI3HUX BU/IB NPOAYKLIl Ha TOMY K camMoMy OOJIaJHAaHHi, IPUYOMY CHPOBHMHA i
crocobu T mepepoOKy pi3Hi.

4. TexHONOTI4HMIT TPOLIeC BUPOOHHIITBA KOHCEPBIB XapaKTEPU3Y€EThCs Oe3MEPEPBHICTIO, KPIM
HE3HAYHMX MepepB Ui MUTTS arapariB HEBEIMKOIO TPUBAIICTIO, SIK IMPABWIIO 3MIHOIO, TOMY
He3aBepILIeHe BUPOOHUIITBO BiJICYTHE.

5. OcoOAMBICTIO TUTOOOBOYEBHX KOHCEPBHHX MIAMPUEMCTB € 1 T€, 1[I0 BOHU TEXHOJOTIYHO
oTepe IIbHi, TOOTO MPOYKIIis MepepoOsieThCS Ha IIIOMY Psiii MOCTIJOBHUX CTamill (IEepemiiB)
BUPOOHHIITBA: HCIEKIiS CHPOBHMHH, COPTYBaHHS, MHUTTS, MexaHiuHa 0OpoOka, OnaHIIyBaHHS,
(hacyBaHHs1, yKyIIOpKa, CTepHIIi3alis, eTUKCTyBaHHS 1 TaKyBaHHS.

6. Baxnnpor 0COOIHMBICTIO KOHCEPBHOIO BHUPOOHHIITBA € KOMIUICKCHHH XapakTep
TUIOZI00BOYEBOT CHPOBHHH, 3 SIKOT MOXHA BHTOTOBHUTH JEKiJbKa BHIIB SIK OCHOBHOI, TaK i MoOIYHOI
MPOJYKILT | OAHOYACHO OfIEPKATH TPHIATHI JUIS BUKOPUCTAHHS BiJXOIM - BTOPUHHI MaTepiaibHi
pecypen. KommnekcHa nepepoOka cilbChbKOroCHoAapchkoi CUPOBUHU 3HAYHOIO MIPOIO BIUIMBAE HA
oprasizamito 00Ky BHUTpAT, OCKUIBKH TPH BUTOTOBJICHHI JEKIIBKOX BHJIB MPOAYKINI 3 BUXIAHOT
CUPOBHHHM BHWHHUKAa€ IpoOiieMa TNpsIMOTO BITHECEHHS MaTepiajbHUX BHTpaT Ha COOIBapTiCTh
MIPOJIYKIIT.

7. Pi3HOMaHiTHA TEXHOJOTISl NEepepoOKH ClIbCHKOTOCIONAPCHKOT CUPOBHHHM Ta BEJMKHUI
AQCOPTUMEHT BUTOTOBJIIOBAHOT KOHCEPBHOI MPOAYKIT OOYMOBIIOE BHKOPHCTAHHS Pi3HOMaHITHHX
BUIiB Tapu st 1i po3dacoBku. ConoHi Ta KBalleHi OBOYI MaKyrOThCst B OOUKH, CyLIeHI OBOYI Ta
(bpyKTH - B MillIKH, PI3HOMAHITHI KOHCEPBH - B KEPCTSIHY Ta CKISIHY Tapy (OaHKH, MIISIIKH, Oy THIi).
KpiM TOro, cy4acHi BHUMOTH [0 30BHILIIHBOTO BHUIISLy MPOAYKIi 3YMOBIIOIOTE MOTpedy
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BUKOPUCTAHHs OJHOPA30BMX BHJIB TapH, BUTOTOBJIEHOI 3a 3pa3KaMM IEPelOBHX 3aKOPIOHHUX
MiATIPUEMCTB.

BukoHanuii B po0OTi aHami3 cy4acHOl cuTyawii B cdepi yNpaBiiHHS EKOJOTIYHOI
0e3IeKOI0 TIJI0JI0BOOBOYEBOI KOHCEPBHOI Taily3i B aCHEKTi yTBOPEHHS Ta TIOBOPKEHHS 3 BiIXOIAMH,
Ta BUKOPHCTaHHS OIOTEXHOJOTIYHMX MEXaHI3MIB JUIS 3HIDKCHHSI PIBHSI €KOJOTIYHOI Hebe3mneKu
JIO3BOJIUB 3pOOHTH HACTYITHI BUCHOBKH:

1. Cran cdepu nOBOMKEHHS 3 TBEPAMMH Bimxomamu B YKpaiHi HE3aJ0BUIBHHN uepes3
BIZICYTHICTb CHCTEMHHMX MEXaHi3MiB BIIPOBA/UKEHHS PECYPCO- Ta EHEepro30epiralounx METO.iB
yTHJIi3awii BiXOIiB, BIAMOBY BiJl Cy4acCHHX TEXHOJOTTYHHX 3aXOiB Ta OpraHizailii KOMILIEKCHOT
CXEMH YIpaBJIiHHS TOTOKAMH BiJIXOIIB

2. Xap4oBa MpOMHCIIOBICTh € TMOTYXHIM JpKepesioM (hOpMyBaHHS €KOJIOTidHOI HeOe3meKn B
LIJIOMY, 30KpeMa, L€ CTOCYEThCS YTBOPEHHsS BEIMKOI KIIBKOCTI BIiIXOMiB, sIKi B Traiysi
IUI0/I0BOOBOYEBOT KOHCEPBHOI MPOMHUCIIOBOCTI MalOTh IE€PEBAKHO OJHOPIHUI OpraHiYHUHA CKIIa.
TeXHOJIOTIYHUI [pOoIleC KOHCEPBHOTO BHPOOHHMIITBA TICHO MOB‘S3aHMII 3 HAsSBHICTIO BEJIHKOI
KUTBKOCTI BiIXO/iB: (DPYKTOBI BIDKMMKH, TUIO/IOBI KiCTOUKH, HaciHHsL. [InToMa Bara BiJIXO/IB B raiy3i
ckiaznae B cepeanbomy 25-40 % macu nepepoOItoBaHOl CUPOBUHH, a iX CKJIa MICTHTh y cOOl IiHHI
XapyuoBi PEUOBUHHU, SIKI IPECTABISIOTH COO0I0 BTOPUHHMIT MaTepialibHuii pecypc.

3. KomruiekcHa OIiHKa Ta BIPOBAKEHHsI MEXaHI3MIB YIIPaBIiHHS €KOJIOTIYHOK OE3MeKO0 y
chepi MOBOMKEHHS 3 BIIXOAaMM MOBHHHA OyTH 3aCHOBaHA HA BH3HAYCHHI €KOJIOIIYHHX ACIIEKTIB
B3a€MOIi IMiNPUEMCTB IIIIOJO0OBOYEBOI KOHCEPBHOI MPOMHUCIOBOCTI 3 KOMIIOHEHTAMM JIOBKIJLISA,
BpaxoByBaTH 0AJaHCOBI CXEMH YKUTTEBOTO LUKITY 3BAJIMIIA, IPOTHO3HI CIIeHapii HOro iCHYBaHHSI.

4. JlocsirHeHHs! 3a0BUIBHOTO PIiBHS €KOJIOTTYHOT Oe3nekn y cdepi MOBOHKEHHS 3 TBEPAUMHU
BiZIXOJIaMHU ITIJIIPHEMCTB IIJIOJOBOOBOYEBOI KOHCEPBHOI IPOMHUCIOBOCTI HEOOXIJHO peasi3yBaTH
TakKUMH CcriocobaMu 3HE3apakeHHs Ta MepepoOKH BiJXOMiB, sIKI I'apMOHIIHO Ta ONTHMAalbHO
B3a€EMOJIIOTH 3 EKOJIOTIYHMM IIMKJIOM, TOOTO ONTHMAIBHHMH € METOOM YTWII3aIlil BiIXOmiB
BHUPOOHMIITBA, sKi 0a3ylThCs Ha MNPUPOJHMX IIpolecax, IMo30aBieHi MOOIYHUX edeKTiB Ta
3a0e31euyIoTh PELUKIIIHT IK OPraHiuHOT YACTUHHM, TaK | TEXHOI€HHOT HEOPraHiYHOT YACTHHU BiJXOLY.
BioTexHOMOTIUHI METO/IH € HAMOLIBII TOMITBHUMH Ta O€3MeYHUMH, 30KpeMa, KOMITOCTYBAHHSI, 10 €
TEMOIO MMTOAATBIINX JOCIIKEHb.
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UDC 691.3

APPLICATION OF ANAMMOX PROCESS FOR WASTEWATER
TREATMENT FOR MEAT PROCESSING PLANTS

M. Madani, c.t.s., as. prof., O. Garkovich, c.b.s., as. prof, R. Shevchenko, c.t.s., as. prof
Odessa National Academy of Food Technology

Industrial and industrial activities that occur without appropriate environmental monitoring
often lead to pollution not only of soil and atmosphere, but also of water resources, directly affecting
public health, flora, fauna and the environment as a whole. Often close to sugar, alcohol, yeast, meat
processing and other food enterprises, dead pastures appear, contaminated as a result of extensive
treatment of industrial effluents [1].

Particular attention should be paid to the elemental composition of wastewater. So, most of
the effluents of food enterprises in Ukraine contain elevated concentrations of nitrogen compounds
(both ammonium and in the form of nitrates and nitrites). Removal of these compounds by standard
(physical and chemical) methods is quite time-consuming and expensive. One of the ways to solve
this problem can be cleaning using the Anammox process [2].

Objective. Analysis of the possibility of using anammox wastewater treatment process of
enterprises in various sectors of the food industry of Ukraine.

Research results. Since the Anammox process concerns the microbial nitrogen cycle and
consists in the anaerobic oxidation of ammonium using nitrite as the primary electron acceptor, it is
advisable to involve it in the purification of water with a high ammonium content and the presence
of a certain amount of nitrite [3].

Such waters include wastewater from the following enterprises (ammonia nitrogen
concentration in the wastewater of enterprises): meat plants (178 mg/l), dairies (7,2 mg/l), yeast plants
(20 mg/l), and poultry farms (77 mg/1) [1].

Of greatest interest for the application of Anammox technology are pre-treated effluents
from meat plants and dairies, since water from meat plants is characterized by a high nitrogen content
of both total 18-19.2 mg / dm® and ammonia 14-7 mg/dmq, and the presence of nitrites in the amount
of 0,002-0,2 mg/dm® makes the use of the target technology practically possible [1].

Sewage from sugar factories deserves special attention because, depending on the category
of water, the latter may contain critically high concentrations of nitrogen compounds. For example,
armimonia waters, which are considered conditionally pure, are formed during the condensation of
vapors of secondary multi-case evaporators. The concentration of ammonia nitrogen in such
condensates reaches 300-350 mg /I, and the amount of nitrites reaches 7-10 mg/l, which significantly
exceeds the norms of maximum permissible concentrations of these compounds for effluents that are
discharged into water bodies.

Since the beet and sugar industry in Ukraine is one of the strategically important in the food
industry and, at the same time, one of the largest consumers of water and a record holder for the
yuantity of effluents (2,2 m® of effluents per 1 ton of processed beets), the primary (pilot)
implementation of the Anammox process on an industrial scale, it is advisable to carry out precisely
for the production of this industry [3].

Output. An analysis of the literature indicates the feasibility of using Anammox technology
for the treatment of wastewater from sugar plants.
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