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biodbepmMmeHTaliga Bigxoais
clbrocnnignpueMcTB 3a
aHaepobHMX yMOB

Anomauin. Bcmanosneno, ujo me3o@invhuil pexcum, anaepooui ymosu ma mpusaiuil npoyec oiogepmenmayii
p036asnenoco Nocuioy KypoKk-HeCy4oK He 3a0e3neuyiomv 00epicants npooyKkmis nepepooku, Oe3neunux y
CaHiMapHOo-2ici€eHIYHOMY 8iIOHOWEHHI, WO nepeddayac ix nonepeoHo 06poOKY WIAXOM aepoOHO-mepMoinbHOl
cmabinizayii oiomacu.

Knrouosi cnosa: cicicna, oyinka, npooyKmugHicms, NiONPUEMCMEd, YMOBU, YMPUMAHHS, Oiopepmenmayis,
8I0X00U.

Tucuenuueckana oyenxka oOuoghepmenmayuu 0mx0008 CebCKOXO3AUCMBEHHHIX NPEONPUAMUIL 34 aAHA-
apoonwix ycnogusax. A.C. APEMYYK, ooxmop c.-x. Hayk, npogeccop.

Annomauus. Ycmanosneno, 4mo me30QuibHblLil pexcum, aHaspoonvle YCao6us U OIUmenbHblil npoyecc ouo-
pepmenmayuu pazdasnenno2o nomema Kyp-Hecyulek He 0b6ecnequsarom nouyieHus npooykmos nepepabomxu,
0e30nacHbIX 8 CAHUMAPHO - 2USUEHULECKOM OMHOWEHUU, YMO npednoiazaem ux npedsapumensyio 0opabom-
Ky nymem aspooHo-mepmoguabHol cmadunuzayuu 6UoMaccyl.

Knioueswvie cnosa: cucuena, oyenxa, npousgo0umenrsbHoCy, npeOnpusmus, YCiogus, cooepicanue, duogpep-
MeHmayus, omxoouwl.

Hygienic evaluation of food waste biofermentatsiyi agricultural enterprises in anaerobic conditions.
0. YAREMCHUK, doctor of agricultural, professor.

Abstract. Established that the mode of mesophilic anaerobic conditions and lengthy process biofermentatsiyi
diluted manure laying hens do not provide reception processed products, safe in the sanitary and hygienic
attitude, providing them preliminary treatment by aerobic-thermophilic stabilization of biomass.

Key words: hygiene, score, performance, enterprise, conditions of detention, biofermentatsiya, waste.

O.APEMYYK, ookm c.-e. Hayk €KOHOMIYHOI BMUroau, Mnormmbioe eKOoMoriYyHi npo-

Binannbsknii HanioHaJbLHUI 6nemMmu, MoB’A3aHi i3 KOHUEHTpaL|elo noronie’sa Ta

arpapHmii yHiBepcuTeT HaKOMUYEHHAM 3Ha4YHOI KiSIbKOCTi E€KCKPEeMEHTIB i

TEXHOJOTIYHUX CTOKIB HA 0OMEXEHUX TEPUTOPISX.

03BUTOK ranys3i TBapuHHULUTBA TICHO HakonnyeHHs eKCKPEeMEHTIB TBaApuUH Ta BiOXOAiB

NOB’A3aHU i3 3aNPOBaKEHHSAM HOBITHIX TEX- NigNPUEMCTB 3 iIHTEHCUBHMMMW TEXHOJOTiSIMU BUPOD-

- HOJIOTIN BUPOOHMLTBA NPOAyKLji, L0, KPiM HMUTBA NPOAYKLi TBAPUHHULITBA B BaraTtboX BUMaa-
|
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Kax nepeBaxae KOHBEPCINHY 30aTHICTb IPYHTIB Ta
BOAM, 3aOpyOHIOE MOBITPS TOKCUYHUMKM PEYHOBUHA-
MW, MIKpOOpPraHiamamu, NnMaoM, NOCUIIIOE eKONOriy-
HUI TUCK TBAPUHHULIbKMX 00’EKTIB Ha AOBKINNS.

BukopucTaHHs ons nepepobky pigkoro rHow Ta
CTOKIB TBaPUHHULBKUX KOMMEKCIB i pepm Tpaam-
LHWUX TEexXHOonori i crnocobiB, po3podneHux ans
O4YMUCTKM rocnoaapcbko-nobyTOBUX CTOKIB Ta Big-
XOAiB NigNPUEMCTB Xap40BOi NPOMUCIOBOCTI Ha
OCHOBI 6iOTEXHONOTIYHMX NPUIAOMIB NEPETBOPEHHS
KOMMOHEHTIB 3a0pyaHeHb, He 3aBxau 3abesnedye
ofep>XXaHHA MPOAYKTIB, AKi 6 3a CaHITapHO-TirieHiy-
HMMWU TMOKa3HMKaMK BigMNOBiganM BCTAHOBIEHUM
BMMoOram [2].

JocnigXeHHa BCTAHOBNEHO, WO e(EKTMBHICTb
nepepobKn rHOMOBKUX CTOKIB MPW 3aCTOCYBaHHI 6io-
TEXHOJIOTYHUX METOAIB NEePETBOPEHHSI OpraHivyHoi
peyoBuHM (OP) 3abpyaHeHb 3anexnTb Big, XiMi4YHO-
ro cknagy, @iamko-MexaHi4YHMX BIaCTUBOCTEWN BiA-
X0A4iB, WO BM3HA4YalOTb KIHETUKY Ta CTEXIOMETPIIO
npouecy 6iodpepmeHTauii. OgHak, He 3Baxkalouun Ha
3HaYHY KiNbKiCTb POBIT 3 BUBYEHHS XiMIYHOrO CKnaay
i BNACTMBOCTEN MHOK | THOMOBUX CTOKIB, TEOPETMY-
Hi acrekTn 3aCTOCYBaHHS BIOTEXHOMOTIA yTuni3auii
BiOXOAIB NiANPMEMCTB 3a IHTEHCUBHUX TEXHOJOTIN
BMPOOHMLITBA NPOAYKLLT TBAPUHHULITBA Ta LUNAXIB iX
BOOCKOHANIEHHS B YMOBaX 3akKpUTUX 300€KOCUCTEM
BMBYEHO HEQOCTATHLO, L0 CTPUMYE PO3POOKY HOBMX
i BLOCKOHANEHHS iCHYIOYMX TEXHOJOrili Nepepobkm
BiOXO4iB, odep>XaHHA NMPOAYKTIB, Aki © Bianosiganu
CaHiTapHO-ririeHiYHUM BUMOraMm.

Binbip cepenHix Npob eKCKPEeMEHTIB, THOMNOBUX
CTOKIB Ta NpoAayKTiB iX nepepobku 3AaicHIoBanu 3a
pekomeHpauiamu A.l. Tepewyka (1988). BmicT cyxoi
pedosuHu (CP), BonorocTi Ta cupoi 3o (C3) B ekc-
KpemMeHTax TBapuH, M’HOi, THOMOBUX CTOKax Ta KOpMax
nepeBipsnn 3a 3arajibHONPUAHATUMN METOOAMMN.

Y cTokax BM3Ha4anu 3arajsibHe MiKpoOHe YUCho i
3arabHy KinbKiCTb aHaepobiB akTUBHOIO MyJ1y, KOJi-
TUTP Ta TUTP EHTEPOKOKA, KiJIbKICTb aMOHIdiKyo4nX,
LLesI0SI030PYMHYIOUMX, aHaepOBOHUX, YPONITUYHKX,
aMINoNiTUYHUX | MaCNAHOKUCINX MIKPOOPraHi3MmiB,
HiTpidikaTopiB | i Il ¢pas i akTMHOMILETIB, BUKOPUC-
TOBYIOYM BignNoBigHI cepegoBuua. YmMcenbHiCTb
MiKpPOOpraHiamiB y npobax KOHTPOJoBaNN Ha pia-
KUX cepepoBullax 3a Tabnmuamum Mak-Kpegi, a Ha
TBEPAUX — MiAPAXYHKOM KOJIOHIM y vawkax [leTpi.
KinbkicTe aHaepobiB i 3arasbHe MIKPOOHEe 4ncno
CTOKiB pO3paxoByBau Nicns iHkybaLii npob 3a Tem-
nepatypu 27 °C Ha cepepoBuLLi BinbcoH-Bnepa.

CTtatuctnyHy 06poOKYy oaep>kaHux pes3ysbraTiB
3airicHioBanu 3a gonomorot nporpamu Microsoft
Excel, BUKOPWUCTOBYIOYM KPUTEPIA BIPOrigHOCTI
CtbtopgeHTa (MnoxmHebkuin M.O., 1969).

Pe3ynbtatn pocnigxeHb nokasanu, Wo Mak-
cuManbHa rnmbuHa 36poaxeHHa OP Bioxonis 3a

aHaepOobHUX YMOB OJ151 Pi3HMX BUAIB OPraHiyHMX KOM-
MOHEHTIB 3MiHIOETbLCS | cTaHOBUTL ansl CIM — 54 — 60,
annsa CXK—-45-90 %. Mpu oMy HANBULLWIA CTYNiHb
necTtpykuii OP 3abpyaHeHb BioxXo4iB crnocTepiraetb-
CS Ha no4yaTKy MpoLecy 3a BMCOKOro BMICTy Yy bio-
Maci opibHOAMCNEPCHUX YaCTOK, MiCAs BUYEPMNaHHS
AKX LEN NPOLEC BM3HAYAETbCH LUBMAOKICTIO rigpo-
Ni3y CKNagHiLMxX OpraHiyHnUx Crnonyk.

Tak, cTyniHb AecTtpykuii OP pigkoro rHoto nig-
NPMEMCTBA 3 BMPOOHMLTBA MOJIOKA NMPW LIBUAKOCTI
3aBaHTaxeHHa metaHTeHka D = 0,2 Ta 0,1 gi6~' (5 Ta
10 ni6) 3poctas 3 20,0 0o 26,6 %, a NUTOMUIA BUXIA,
Giorasy — 3 0,55 oo 0,65 Mm%/ kr 36poayxeHoi 6iomacu.
I3 3MEHLLEHHAM LLIBMAKOCTI 3aBaHTaXeHHs biodpep-
MeHTepa D = 0,07 ta 0,05 ai6~"' (15 T2 20 Ai6) cTYNiHb
nectpykuii OP nigemnwysasca oo 30,0 i 35,0 %, a
nuTOMMin BUXig 6iorasdy — BignosigHo oo 0,710,89 m3/
Kr 30pOOXeHOoi cupoBMHU. Toganblie 30inbLIeHHS
TepMiHy biopepmenTauii o 25 i 30 gib nuwe He3Ha-
YHOIO MIPOIO CNPUSAN0 3POCTAHHIO CTYMNEHS OECTPYK-
uii OP i kopenioBasno i3 NIMTOMUM BUXOA0M Bioraay.

B ymoBax MpOTOYHOrO pexmmy 3a LWBUOKOCTI
3aBaHTaXxeHHs1 biodbepmeHTepa cuposuHoto D = 0,1
ni6' Bmict OP y 30poaxeHinn 6iomaci, NOpiBHAHO 3
HaTMBHOIO, 3HN3KMBCA Ha 12,4 %, a cMpOoi 307M 3pic
Ha 6,8%.

MopnibHi 3a xapakTepoM 3MiHM XiMIYHOro cknangy
36pOAKEHOr0 NPOAYKTY 3apPEECTPOBAHO | NPU LLBUA-
KOCTi 3aBaHTaxeHHs1 biopepmeHTepa D = 0,05 gi6'.

I[HWMMK [OCNIOXEHHSMWN BCTAHOBJIEHO, WO Mif-
BULLEHHSA TemMnepaTypu cyMmiwi B BiopepmeHTepi 3
22 0o 52 °C 3Hmxye y 6,5 — 7,0 pasa TepMiH BUXO-
Oy YCTaHOBKM Ha ONTUMaNbHUA pexmnMm, 30inbLuye
cTyniHb gecTpykuii OP 3 8,4 pno 61,8 %, T06TO Y
7,4 pasa, Ta crnpuse niBoBULLLEHHIO YAaCTKU METaHy B
Giorazi 324,0 no 71,4 %.

KinbkiCTb KMCNOTOYTBOPIOOYMX OakTepin y 6io-
Maci 3a Me30QiflbHOro Pexnmy i aHaepPoOHUX YMOB
3pOCTaE Ha ABa Nopsaku, a CNopoyTBOPIOKYUX — HE
3MiHIETBLCS. [pu LLbOMY LLENON030PYHYIOYI aepobun
3HMKaOTb MOBHICTIO, @ KiNbkicTb aHaepobiB 3HAYHO
30inbLwyeTbcs. 3a TEPMODINbHOro PEXUMY KiNlbKIiCTb
KMCNOTOYTBOPIOIOYMX BaKTepi y BioMmaci 3HUXYETb-
ca 3 108 go 102 MikpoOHUX Tin B 1 I, cCNOpPOYTBOpPIOIO-
yux i npoTeoniTMiHux — 3 10° mo 108, a rpnbu, B TOMY
YUCNi OPIKOXKI | aKTUHOMILLETU, 3HMKAKTb 30BCIM.

Mpu upOMy BaxNMBMUM € Te, WO OBakTepii rpynu
KMLUKOBOI NasiMykny y AOCNIgXyBaHUX 3paskax pigko-
ro rHoto nicns 6iodpepmeHTauji 3a TepModinbHOro
pexnMy NpPakTUYHO BiACYTHI, NpoTe 3a Me30QiNb-
HOrO PEXMMY BOHM TPaMASOTbCS, XO4 i B HE3HAYHIN
KinlbKOCTi. MakcumasibHe 3He3apaXeHHs pigkoro
rHOIO 3a TepMO(INbHOro pexumy BioOyBaeTbCcs 3a
Temnepatypu 52 °C i TpuBanocTi npouecy 10 ai6, wo
BiONoBigae WBMAKOCTI po3basneHHsa D = 0,1 gio".

XapakTepucTtumka oaepxaHumx NpoaykTiB nepepod-

TBAPUHHULTBO YKPAIHU

11



MuTomuia BuXig, Ta cknap Giorasy
i3 THOMOBUX CTOKIB CBUHOKOMIJIEKCY
3a pi3Hoi TemnepaTtypu, Mtm, n=4

o Moka3Hukun
)
% Mutomun
= Buxig Ha . Cknap,
s - BUXipf, . o
z onTUManbHuii Giotasy Oiorasy, %
E pexum, Aié M®/kr OP CO,/CH,
)
|—
83,30+0,60
15 -
0,4 16,70+0,60
52,81+4,32
22 21-26
5,6 47,19+4,32
51,88+8,88
27 15-18
9,9 48,12+8,88
43,46%3,43
32 8-9
14,2 56,54+3,43
28,60+2,51
52 3-4
21,4 71,40%2,51

KN PIAKOro rHOKW rnokasana, wo 3a TepMo@ifibHO-
ro pexmMmy i aHaepobHUX YMOB BOAETLCS oOepxa-
TN 6e3neyHi B CaHITApHO-TIFiEHIYHOMY BiAHOLLEHHI
OopraHiyHi Jo6prBa 3 BUCOKMM BMICTOM HEBINIKOBOIO
asoTy.

Ha oCHOBiI BMKOHaHUX AoOChigXeHb Oyno 3po-
OneHo BUCHOBOK, WO Npu nepepobui piakoro rHot
MOJIOYHOT depMn 3a aHaepoBHUX YMOB HanbinbLL
ONTUMANIbHUM € MOEOHAHHSA B OOAVH TEXHOJIOMYHNIA
npoLec aepobHo-TepModinbHOI biopepmeHTauji OP
Ha nepLwin cTagii (kncnotoreHHa ¢asa) i aHaepob-
HO-Me300iNbHOI — Ha Apyrin (dasa meTaHOreHesy).
Tak, nonepeaHs aepobHo-TepModinbHa cTabinizauis
Giomacn B npoueci 6iodpepmeHTadji pigKkoro rHoto
CBMHOKOMIMIEKCY 3a aHaepOoOHMX YMOB MNOrnmbnoe
nectpykuito OP, 36inbLuye BUXia, NpoayKTiB KNCNOTO-
reHHoi gasu (JIKK), 3abesnedye 3Ha4He NigBULLLEH-
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HS TemnepaTypuy CyMilli, LO CMPUSAE 3HE3APAXEHHIO,
a TakoX OflepPXXaHHIO opraHivyHmMx 0odpuB, 6e3neyYHnx
3 TOYKM 30PYy BETEPUHAPHO-CAHITAPHNX BUMOT.

3a Me30QiNbHOro pexmMmy i aHaepobHUX YMOB
DecTpyKuis 3abpydHeHb FHOMOBUX CTOKIB CBMHO-
KOMMJEeKCy 3pocna i3 MiaBULLEHHAM TemnepaTypu
6iomacu oo 27 °C, Ha WO BKa3ye 3HUMXEHHSA BMICTY
ACP B ogepxaHux npoayktax Ha 34 %, nigBuLLEH-
HS BMICTY cupoi 30im Ha 3,9 % 3a cTanmx 3Ha4YeHb
NOKa3HVKa BOIOrOCTi. 3 NiABULLEHHSM TEMNepaTypu
6iomacu po 32 °C i BonoricTb 3pocna Ha 4,8 %, BMIiCT
cupoi 301m — Ha 2,6 %, a piBeHb ACP Ta OP B Hil
3HM3MBCA B 1,7 i 2,6 pasa NOpPIiBHAHO 3 HATUBHUMMN
Bioxogamu. MNioBuLLLEeHHS TemnepaTypu 6iomacu Oo
52 °C, NopiBHAHO 3 HATUBHUM PiOKUM FTHOEM, 30i/b-
LyBaso ii BOSIOricTb Ha 6,2 %, BMICT 3071 — Ha 6,3 %,
ane 3HWXyBano kinbkicte OP B 2,6 pasa ta ACP - B
2,4 pa3a.

Y npougeci 36poaKeHHS PiKOro rHo CBUHOKOMIM-
nekcy 3a temnepatypu 15 °C, NOpiBHAHO 3 BUXiOHUM
piBHeM, BmicT JIDKK B 6iomaci 3pic mainxe B 3 pasu,
3a Temnepartypm 22 °C - B 1,9 paza, 3a27°C-81,8
pasa, 3a 32 °C — B 1,6 pasa, a 3a 52 °C — npakTn4Ho
He 3MiHIOBaBCH.

OpepxxaHi paHi woao emicty JIXKK B 6iomaci kope-
NloBaNu i3 NIUTOMUM BUXoao0M Giorasy. 3 niaBuULLLEH-
HSM Temnepatypu cymiwi 3 15 go 32 °C, To6T0 Ha
koxHi 5 °C npu depmeHTauji piAkoro rHoi CBUHO-
KOMJIeKCY 3a aHaepOOHMX YMOB NUTOMWIA BUxig, 6io-
rasy 3miHioBaBcs i 3a TemnepaTtypu 52 °C ctaHOBUB
21,4 m®/kr CP, wo B 53,5 pasa BuLe, Hix 3a 15 °C
(Tabn.).

Hamsuwimnii BMICT MeTaHy B ra3oBiii CyMmilli 3ape-
€CTpoBaHO 3a Temnepartypu 52 °C. Buxig npouecy
biodpepmeHTaLii Ha oNnTUManbHUIN PeXxXnM 3a aHae-
pPOOHMX YMOB 3anexas Big TemnepaTtypu Giomacu
i 3a 15 °C ctaHoBuB 21 — 26 06, 3a Me30QiNbHOro
pexumy — 8 — 9 ni6, Toaj K 3a TEPMOQIiNIbHOrO BCbO-
ro 3 — 4 nobu. OpepxaHi ekcnepuMeHTasnbHi AaHi
MOBHICTIO Y3roOXyl0TbCa 3 pe3ynbrataMmu nonepe-
OHIX OOCNiOXEHb 3 BMBYEHHS BMJIMBY TeMMNepatypu
6iomacu Ha npouec aectpykuii OP Bigxoais nignpu-
€MCTB 3 BUPOOHMLITBA MOJIOKA, a 3p00JIEHI BACHOBKMN
— 3 noganbWMMN OOCHIOKEHHAMMU.

MNokasaHo, WO 3a aHaepobHMX YMOB HaMBuULLA
iHTEHCUBHICTb Npouecy 30poakeHHs po36aBieHOro
nocnigy KypoOK-HEeCy4YOK CMOCTepIiraeTbCa B MNepLui
6 — 7 ni6. Ha ue Bka3ye 3Ha4YHE 3HMXKEHHAM BMICTY
OP y 6iomaci B npoueci ¢pepmeHTalii Ha nepiuy —
yeTBepTy Aoy, a noTiMm 3 14-i po 35-i nobu, ane He
B Takil Mipi sk y nepwi 9 — 11 gi6. 3 35 oo 65-i nobu
BmicT OP y 6iomaci NpakTM4HO He 3MiHIOBaBCS.

CrtyniHb pecTtpykuii OP po36aBneHoro nocnigy
KYPOK-HECYYOK 3a aHaepObBHMX YMOB TaKOX 3ane-
Xana Big, TpuBanocTi npouecy 6iodepmeHTauii.
Hanbinblua kinbkictb 36pomxeHoi OP nocnioy BusB-



JIeHa NpoTarom nepLunx 4 aid, NoTiM BOHA AeLL0 3HU-
>XyBasiacb i NOCTYNOBO NigBuLLyBanacb Ha 7-My Ta
ocobnuneo Ha 9-Ty i 14-Ty noby aHaepobHOro 36po-
DKyBaHHS. Y noganbwomy 3 14-i no 60-i nobu iHTeH-
CUBHICTb 30poaxyBaHHA OP 3Ha4HO 3MeHLLyBaacs.

Y npougeci aHaepobHoro 36poaxysaHHa OP pos-
6aBneHoro nocnigy Kypok-Hecy4Yok BMICT BOJIOruM
BGiomacu KOpesntoe i3 MigBULEHHSM BMICTY 30/ B
cymiLi. Mpwu LpOMyY 3MiHW BMICTY BYrE€BOAIB, CUPOro
npoTeiHy i cuporo xupy 6ynn aHanorivHummn go OP
Biomacu. Y npamiri 3anexHocTi Big BmicTy OP Ta ii
cknapoBux y po3taBnieHoMy Mochifi KypoK-HeCcy4oK
y npoLeci aHaepobHOro 36poaXXyBaHHA 3HAXOOVB-
cs i BmicT JIKK Ta Buxig 6iorasy. BctaHOBNEHO, WO
HarBuLLA IHTEHCUBHICTb yTBOpEeHHS JIKK y npoueci
aHaepobHOro 36pPOMXKEHHS MOCNiAY KYPOK-HEeCcy4oK
crocTepiraetbca B nepuwi 3 — 4 godbu. B HacTymnHi
2 — 3 pobwu BmicT JIXKK B Giomaci ctabinisyetbcs, a
HaZasli 3Ha4YHO 3HUXYETLCS.

OTxe, 3a aHaepobHMx ymoB JIXKK HalibinbLu iHTEH-
CUBHO YTBOPIOIOTBCHA Mpu 30pOa)KyBaHHI nocnigy B
nepwi 2 — 3 0obwu, a posienneHHs OP —ynepwi5 -6
ni6 3 noyaTky npouecy 6iodpepmeHTauji. OgHak, ans
MOBHOro 3aBeplueHHa poa3nagy OP nocnigy Heob-
XioHO 61n3bko 20 Oib, 3a AKMX CTYMiHb ii AeCTPyKLii
nocsrae 57 % Big BUXIAHOro piBHS, a 30poaxeHa bio-
Maca BTpayae HeNPUEMHWIN 3anax, HabyBae TEMHO-
Ciporo Konbopy Ta gobpe po3ainsaeTbcs Ha ppakLii.
30pooxeHHs nocnigy gae amory  ogepxatu 6,1m3b-
ko 1,2 n Gioragdy 3 1 r OP, akuin MicTuTb 64 % MeTaHy
i 36 % Byrnekmcnoro raay.

OpHak, 3a Me30QiNbLHOro pexmnmMy aHaepobHOro
30pOaXKEHHST pOo36aBneHoro nocnigy He BOAETHLCS

ooepXxatun npoaykTu nepepodkm, MOBHICTIO 3Bifb-
HEHi Bif, KULWKOBOI NasInykn, HE 3BaXKato4m Ha Te, Lo
3MY Giomacu Ha 9-Ty 0Oy 36POLAXKEHHS SHUXKYETb-
ca Ha 17 % Ta 3anNMWAaETbCsa Ha LUbOMY X PiBHI OO0
KiHUS1 npouecy. He 3miHiOBanacb y npoueci aHae-
po6Hoi BiodpepmeHTauii nocnigy i YncenbHicTb Gak-
TEPIN rpynn KNLWKOBOI Mannykm, skKi € NOKa3HMKOM
CaHITapPHOro CTaHy CyMilli, a KiflbKiCTb aHaepoOHMNX
OakTepiin, HaBnaku 3poctana 3 11 - 102 go 13 - 10*
MiKPOOHUX KNITUH ~ Ha 1.

OTxe, Me30dinbLHUIN pexmm, aHaepoOHi yMOBM Ta
TpuBanmin npouec biodepmeHTauii po3baBneHoro
nocnigy Kypok-HeCy4oK He 3abe3nedyloTb OepXaH-
HS NPOAYKTIB NepepodKn, 6e3nevyHmnx y caHiTapHo-
ririeHiYHOMY BiOHOLLEHHI, WO nepeabayae ix none-
penHilo 06poOKy LIIAXOM aepoBbHO-TEPMODINbHOI
cTabinisauii 6iomacwm.

JITEPATYPA

1. Kyonaii I. M. O6rpynmyeanus ma po3pooka biomex-
HONO2IUHO20 KOMIIEKCY 3 8UPOOHUYMSEA MOIOKA. /
IM. Kyonai, M.M. Jhyyenxo // 30iprux Hayxogux
npayv Yxp. HAIIIBT im. JI.1loeopinoco. — 2010. —
Bun. 1. (3, 4).. — C. 17-25.

2. Isanoea O.B., 3axapenxo M.O. Canimapmo-ecici-
EHIYHA OYIHKA CMOKIB CBUHAPCLKUX NIONPUEMCME.
/' Bemepunapna 6iomexnonozia. 2010, - Nel7. - C.
82-87.

3. ITnoxunckun H.A. Pyxosoocmeo no ouomempuu
ons 30oomexuuxos. M.: Konoc, - 1969. — 255 c.

TBAPUHHULTBO YKPAIHU

13



