Ta O00’€KTIB TPUPOIHO-3AMOBIMHOTO (OHIY 3arajbHOACPKABHOTO 3HAYCHHS,
3aTBEP/KEHUX Hakaz3oM MIHICTepCTBA OXOPOHU HABKOJMIIHBOTO MPUPOJIHOTO
cepenoBuia Big 11.05.1994 p. Ne 43, mo 3apeectpoBarmii MiHICTEPCTBOM FOCTHITIT
VYxpaian 24.05.1994 p. 3a Ne 111/320 ta Ne 112/321. [2])
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Binsscbkui I0piit BikropoBuy,
K. 0. H., C.H.Cc. 1abopamopii cenekyii, HACIHHUYMBA i COpmMoBoi acpomexHiKu
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EKOJIOT' TSI (AnbrepHaTHBHI
(B1IHOBJIIOBAHI) JKEpea eHeprii)

COS1 AK AJTbTEPHATUBHE JTKEPEJIO EHEPI'TI
3rigHo 3akoHy Ykpainu «IIpo anmpTepHaTHBHI BHIM PIAKOTO Ta Ta30BOrO
nanuBa» Bix 14 ciuns 2000 p. Ne1391-XIV [2], cos € yHIKaJIBHOIO KYJIBTYPOIO Ta
MO’K€ BUKOPHCTAHO SIK aJIbTepHATUBHE JyKepeno eHeprii. Cepen BiIHOBIIOBAIBLHUX
JUKEpesl PO3BUTKY HAOYBalOTh EHEProHOCli O10JOrYHOrO MOXOHKEHHS abo

OiomanuBa. B cydacHOi CTpyKTypi MOCIBHUX IUIONI 1 BaJOBUX 300piB KyJIbTypa COi
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3aiiMae OgHO 3 MpoBiAHUX MicT. CHIBBIIHOIICHHS BajlOBHX 300pIB TEXHIYHUX
KyJbTYp B YKpaiHi - HacTynHe (%): consmHuk — 40; pinak — 30; cos — 25%. Bpoxai
iHoi cararoth 4,0 T/ra.

HuHi icHyIOTh TEXHIYHI MOXKJIMBOCTI KOoMOaiftHa 3 (yHKIliF0O 30MpaHHS Ta
TIOKYBaHHSI PEHITOK OJIHOYACHO. YMOBHU CHAJIOBaHHS PEIITOK BU3HAYAIOThH
Koe(iI€EHTOM KOPUCHOI JIii, AKHI AJISl ICHYIOUHMX TOTOK, KOTJIIB 1 TEIUIOreHepaTopiB
ctaHoBUTh B 0,75 mo 0,84 BigHOCHHX OJUHMIIG [8, 9].

Merta mociiKeHb - BCTAHOBJICHHS PIBHA COPTOBO1 crierudiku y popmMyBaHHi
ocHOBHOI Ta moOiuHOT mpoxykmii coi (2015-2020 pp.) B ymoBax ®I' «I'pura»
[TonTaBchkOro paiioHy. 3acTOCOBYBalIM SIK 3arajJbHONPHUIHATI METOIU, TaK 1
cnemiaabHl  [12].  YpoxkailHICTP OCHOBHOI MPOAYKIl BH3HAYAJIM MLUISIXOM
nepepaxyHKy BpOXKailHOCTI KOXHOI KyJIbTYpH Ha CTaHAApTHY BOJIOTiCTh. Buxia
no0IYHOI NPOAYKIIi BCTAHOBIIOBAIM 3a JIOIOMOTOIO Y3arajibHEHOI OLIHKU
€HEPreTUYHOro NOTEHLIATy 010MacH.

[Torenuian pociuHHuX pemtok coi (I1,,) Bu3Hauanu 3rigHo popmynu (1):

[Ty = B3on X KppX (1- K;) X Keg, T (1),

He:

B3, — BajoBuii 306ip OCHOBHOI MPOAYKIIii, T/Ta;

Kpp — KOEIIEHT POCIMHHMUX PEIITOK;

K; — koedirieHT BTpaT pOCIMHHUX PEIITOK;

Kes — KO€(ilieHT BUKOPUCTAHHS POCTUHHUX PEIITOK.

Enepretnunuii noreHuian pocauHHux pemtok coi (Ell,,) BU3Hauanu 3rizHO
dbopmymnu (2):

Ell,, = T, x Q /7000, T y. m. (2),

Ie:

I1,, — mOTeHI1al pOCIUHHUX PEIITOK, T;

Q — HIKYA TEMJI0Ta 3TOPaHHS POCIUHHUX PEIITOK, KKaJI/KT;

7000 — TeruioTBOpHA 37aTHICTH | KI' YMOBHOTO nanuBa (yM. 1I.), KKaJl.
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3a JaHMMU HAyKOBIIB, €HEPTETHYHUN TOTEHIa pemTok coi ckimamae 3800
KKaJI/Kr. BeauunHa TEXHIYHOTO MOTEHIIaTy OOMEXKY€EThCS HAasSBHOIO TEXHOJOTIEIO
30MpaHHs BPOXKAIo, 1[0 3MEHIITY€E TEOPETUYHHM MOTEHII1a] Ha BEIMYUHY KOe(iIlieHTa
TeXHIUYHOI JocTynHOCTi. CTBOPEHI Cy4acHI COPTU COi PI3HUX TPyN CTUTIIOCTI, SIKi
n00pe TMPHUCTOCOBaHI JO PI3HUX KIIMaTHYHUX YMOB Ykpainu. Iloteniian
YPOXKAWHOCTI CKOPOCTHUTJIIMX COPTIB HOBOTO MOKOJIHHS CTaHOBUTH 2,0-2,5 T/ra,
paHHbOCTHTIIUX — 2,5-3,0 T/Ta, cepenubocturiux — 3,0-3,8 1/ra, mizHpocTUTIUX — 4,3-
5,0 1/ra. Tak, B 3aJIG)KHOCTI BiJi TPYNH CTHUTJIOCTI Ta COPTOBUX OCOOJMBOCTEH
dbopMyeThCs BIMOBIIHA KIJIBKICTh B1J1X011B. CepeAHLOCTUTIII Ta MI3HBOCTHUTIII COPTH
3a yac BereTarlii popMyrOTh MAKCUMaJIbHY OloMacy ¥ BiJIMOBITHO OUIBINY KUIbKICTh
BigxoziB. Koxkuuii copt coi popmye BiAMOBIIHY sIKiCTh HaciHHs: 0110k — 30-45%,
ByriieBoau — 20-32%, xup — 13-26%, xmitkoBuna — 2,9-11, 3oma — 4,5-6,8%. B
CepeIHbOMY, Jisi YKpaiHU, TEOPETUUHHUMN Ta €HEPreTUYHUI MOTEHIlal POCIMHHHUX
PEIITOK COi JUIS BUKOPUCTAHHS B €HEPreTHYHHMX IUIAX ckiamae Omu3pko 50% (1
TOHHA 310paHOro HaCiHHs coi BiAmoBigae 1 T pemrok). lina peanizamii conomu (sK
noaaTkoBuil mpuodyTtok) — 500 rpH/T. 3a NHaHWUMHU BUYEHHMX, KOEQILIEHT BIJIXOJiB
3epHO0000BUX KYJIBTYP YMOBHO J0piBHIOE 1; KoeditieHT BTpaT — 0,1; a koedirieHT
eHepreTuaHoro Bukopuctanus — 1,0. ¥V coi, 111 moka3Huku - BianosigHo: 1,2-2,3; 0,1
11,0.

AHai3 MOKa3HUKIB €HePreTUYHOi e(PEeKTUBHOCTI TTOKA3aB, 10 B CEPEIHBOMY
32 2015-2020 poku cepeiHIid BMICT 3arajbHOi €Heprii y Bpoxai coi o pi3HUX copTax
oyB BigMiueHuit Ha piBH1 37000 (panubocturii coptu) — 43000 (mMi3HBOCTHUII)
M]x/ra. Tlpu 1mpomy, 3aTpaTu €HEprii Ha BUPOIIYBaHHS COPTIB COi CKJIAJaIH
BianoBigHO 16000 - 16500 M/Ix/ra, a koedilleHT €eHEPreTuYHoi e(PEeKTUBHOCTI -
2,08-2,40.

Haiiuacrime koedirieHT BixoaiB — piKCOBaHMM Ta MpUOIM3HO piBHUH 1. Ae,
e Ty>Ke MPpUOJIM3HA OLIHKA, OCKIIBKU JTIOCUTh CKJIQJIHO OI[IHUTH KUIBbKICTh 310paHuX

PEIITOK.
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[TpoananizoBano o 100 pocnuH pi3HUX COPTIB coi. Buznaunmu cepenHio macy
ontHi€i pocnuaM 3 HaciHHAM (20-60 1), macy Hacinus (10-30 r abo 40-50%) ta maca
pemtok coi 3 1 pociuam (ctebnma ta ctynkm 000iB) — 15-35 1 a6o 40-60%. B
nepepaxyHky Ha 1 ra, 3a ryctotu ctostHHA pociaus 700 Tuc. mr./ra, MOTeHLiiHa Maca
pemTok coi (cTebia Ta cTyiaku 600iB) Moxke cTaHOBUTH 2 -3 T. COpTOB1 0COOIUBOCTI
0 TpyMHax CTUIJIOCTI HACTYIHI: 3a CEPEAHBOIO0 BPOXKANHICTIO copTiB AHTpanuT (2,35
T/ra), Anma3z (2,53 1/ra), BacuibkiBebka (2,81 1/ra) KoeillieHT pOCIMHHUX PEIITOK
ckiaB BigmosigHo 1,4; 1,4 Ta 1,5. Buxin nmoxkauBHUX pemrtok 31 100 ra ckmas 329,
354 ta 422 1. IlepeOyBaHHsI COEBUX PEIITOK HA MOJI MPU3BOAUTH O 3MIHHU ii
BoJiorocTi A0 14-17% Ta cripusie BAMUBAHHIO XJIOPY Ta KaJjilo, U0 MiJIBULIYE SKICTb
BIJIXO/1B SIK ITaJINBA.

Takum  ymHoMm, IlonraBchka  00OMacTh Mae  3HAYHUM  MOTEHIIIAT
aJIbTEPHATUBHOIO €HEPTreTUYHOTO COEBOTO MPOJIYKTY. 32 3HAYHUX ILJIOU MiJI COELO,
KOE(PUIIIEHT POCIMHHUX PEIITOK COI KOJIMBAETHCS B MexKax BiJl 1 10 1,8 Ta 3anexuTh
B1J1 0cOOJIMBOCTEH copTy. 3a 1uiomi coi B 2016 portl 182,4 Tuc. ra, BUXij MOKHUBHUX
pemTok ctaHoBUB 0nu3bko 1232.9 tuc. 1. [lpu peanizarii miei 107aTKOBOT MPOAYKIIii,
K CUPOBUHH JIJ1s1 O1l0maauBa, MoxHa oTpumatu 61645,0 rpH.

Buxopuctanss mo6i4Hoi IpOoayKITii coi, Sk 610CHPOBUHH, HE MA€ HETATUBHOTO
BIUIUBY HAa E€KOHOMIYHY, €KOJIOTIYHY Ta TIPOJIOBOJbYY Oe3neKky KpaiHu. 3
ypaxyBaHHSAM arpoeKOJIOTIYHOTO OOTPYHTYBaHHsI, IIed TMEpPCIEeKTUBHUN HAMpsIM
BUKOPUCTAHHS CIOPUATUME PO3LIMPEHHIO MOCIBHUX IUIOL M1/l CO€0, 30UIBIIEHHIO ii
BUPOOHMIITBA Ta BIAKPUE HOBI MEPCIEKTUBH JJIA il BAPOOHUKIB.
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INTENSIFICATION OF TECHNOLOGICAL PROCESSES FOR
PROCESSING WASTE OF CITRUS PRODUCTIONS
In terms of technical equipment, the cannery in Kobuleti (Georgia) by Kartuli
Produkti meets European standards; it is fully equipped with equipment from FENCO
(Italy). The productivity is quite high: 20-25 tons of fresh fruits per hour, the yield of
natural juice is 42-45%, concentrated 6-8%.
However, as a result of the production of juices, there remains a large amount

of production wastes with a moisture content of 25-35%, the volume of which
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significantly exceeds the volume of juice obtained and which contain such valuable
components as essential oils, dietary fibers (protopectin, lignin, cellulose, etc.) ,
soluble pectin and vitamin P. On the other hand, these wastes are dumped into rivers,
or rot on the soil and, accordingly, the ecological balance of the environment is
disturbed.

Essential oils are contained in the peripheral layer of the peel of the fruit, in the
so-called ether-bearing sacs, in the amount of 1.5-4% of the mass of the fruit. At the
plant, their removal is carried out on an expensive installation, the productivity of
which is significantly lower than the calculated one (1-1.5% of the fruit weight). Thus,
during the harvest season, 1200 tons of citrus fruits were processed at the plant and
150 liters were obtained. mandarin essential oil (instead of 10-12 tons), which
confirms the inefficiency of the installation.

To solve this problem, at the Institute of Membrane Technology, an
experimental installation was developed and created to remove the ether-bearing layer
from citrus fruits with adjustable productivity, hydroacidic irrigation, operating in the
reverse gradient mode. The installation ensures complete removal of the ethereal layer
(flavedo) and, accordingly, the maximum extraction of the essential oil.

Extracts contain large amounts of pectin (5-12%) and vitamin P (0.5-2%). In
order to intensify the mass transfer during the extraction of pectin substances and
vitamin P (hesperidin), it is necessary to carry out preliminary processing of the
extraction.

To achieve this goal, we have proposed a universal version of a tubular
electroplasmolyzer with a wide range of functional parameters: the shape and speed
of rotation of the counter rollers and a voltage regulator. The special design of the
working profile of the electroplasmolyzer provides electrical treatment of the passing
layer of extractions in full volume, which achieves the maximum effect of damage to
the cytoplasmic membranes of cells and preparation of the extractions for the

subsequent extraction process.
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