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IIpeomem Oocnioscennsn. Y eupoOHUHOMY YUKIT OMPUMAHHS HAMYPATbHUX CUPI6 3HAUHUL Nepioo
yacy cmaHo8ums 003PIGAHHSL. Hozo MPUBANICMb 3ANENHCUMDB 0 BUDY CUPY [ MOJiCce 3aUMamu 610 KilbKOX
MuUdicHi6 00 Oexinvkox micsayie. 11i0 wac euspisanus HAUaNCAUGIULY POlb GIOIcpAIOMb NEPEemEopeHHs,
no8 SI3aHi 3 PO3UENTICHHAM NPOMEiHie — peaxyii npomeonizy, HACIIOOK SKUX 3 S6ASI0MbCSL PI3HOMAHIMHI
PEUOBUHU, WO BUHAYAIOMb CHONCUBYI XAPAKMEPUCMUKYU KiHYego2o npodykmy. OcmanHim uacom 3
027150y HA eKOHOMIYHI YUHHUKU 8EUKA Y8a2a NPUOLIAEMbC NPUCKOPEeHOMY do3pieannio cupy. Ilpobrema
BUPOOHUYMBA CUPIB 31 CKOPOUEHUM MEPMIHOM GU3DIBAHHS NOJA2AEC Y CMBOPEHHI YMO8, 3d AKUX peaKyii
npomeonizy nepebicanu 6 inmencusHiue, aie Oe3 noseu 2IPKUX nenmuoie, sKi 3a36uUdail Ymeopioomscs 3d
HAOMIpHO20 Nep8uHHo20 npomeonizy. Mema. Jlocnioumu éniue MoIOYHOKUCIUX ODakmepil bakmepiti 6uoy
Lactobacillus casei (L. casei) na mexnono2iunuii npoyec 6upobxu i 6U3PIBAHHS CUPY MA OPSAHONCHMUYHI
NOKA3HUKU YiNTb08020 NPOOVKMY; OYIHUMU NEPCHEeKMUBU BUKOPUCHAHHA OAHO20 Memoody i wmamy AK
000amKo80i Kyibmypu, ujo CKopouye mepmin euspieanus cupy. Memoou. 3a mexuonocicio meepoux
CUYYIICHUX CUPIB 3 HU3LKOIO MEMNepamypolo 0pyeo2o nazpieanHs (nepiod euspieanns 40 0i6 3a
memnepamypu 10+12°C) supobneno dsa sapianmu cupy: 00CaiOHUll, 00 K020 0OHOYACHO i3 3AKBACKOIO
8HeCaU 000amKo8y Kynbmypy — L. casei 3 po3paxyuky, wobd yuceibHicmov KIIMUH WmMamy 8 MOI0YHIU
cymiwi cmanosuna 1x10° KYO/cm®, ma konmponvhuii cup, wo micmus uuie 3akeacky. Mikpobionoziumi
ma OioXimiuni ananizu NPosoOURU 3a CMAHOAPMU0BAHUMU MemoouKamu. Busnauwanu. 3azanvhy
YUCcenbHICMb MOJIOYHOKUCIUX Oakmepiu i aakmooayui;, aKmugHy KUCIOMHICIb mMa MAco8y YacCHKY
80J102U Y CUpI; BMICM 3A2AlbHO20, PO3YUHHO20 [ HeDOiIK08020 Himpoeeny (memoodom K'envoans),
AMIHOKUCTOMHULL CKa0. bioximiuni Oocniodcenus 30MUCHIOBANU NICAL NPecy8aHHs ma HANPUKIHYL
suspisanus cupy. Opeanonenmuuno oyintoeanu cup na 40-1 Oenv @uspieants 3a CMOOATLHOI WKALOIO
8ionogiono 0o JJCTY 4421:2005. Pezynomamu. Buxopucmanusa L. casei ax 0o0amxoeoi Kynemypu
no2nudUIO NPOMeoNimuuHi peakyii, 6HACIIOOK Y020 3piC 6MICH PO3UUHHUX NPOOYKMIE pO3UeneHHs
oinkie. Hanpukinyi euspiganus O0ocuionuil cup micmus euwyuti émicm (%) poszuunnozo (23,36+0,23) i
Hebinkogoeo (16,54+0,20) nimpozeny nopisuano 3 kowmponem (20,47+0,21 i 13,21+0,21 8ionosiono), y
moMy uucii KOpPOMKONAHYI208UX Nenmuodié mda GiIbHUX dAMIHOKUCIOM, AKI (opmyoms cmax i
KOHcucmenyio cupy. AmiHoxuciomuuii npogine 00CHiOH020 CUpy Xapakmepuszyeascs OibWUM GMICTIOM
AMIHOKUCTIOM MA MICMUB YUCMUH | MPEOHiH, SIKUX He 8U8IeHO Y KOHmpoail. Jlochionuti cup nopieHsaHo 3
KOHMPONbHUM MA8 bazamuty cCMaxKosy 2amy, Oiibl UPAXCEHUL apoMam i HIXCHIULY meKcmypy, 3a80aKu
yomy tioeo oyinero y 91 b6an, mooi ax konmpoavnuil —y 87 oanis. Chepa 3acmocysanus pezynbmamis.
Buecennsa 000amkogoi Kynbmypu OOHOUACHO i3 3AKBACKOK € NEPCHEKMUBHUM CHOCOOOM CKOPOYEHHS.
mepMiHy euspiganusa cupy, a wmam L. casei npudamuum 0ns makozo euxkopucmawus. Pezynemamu
docidacenb 6y0yms UKOPUCIAHI NIO Y4ac pO3pOOIEHHs HOBUX MEXHOL02II CUpis.

Kniouoei cnosa: supobnuymeo cupy, 000amkoea Kyibmypd, NPUCKOpPeHe GU3DIBAHHA CUupy,
Lactobacillus casei
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Subject of research. In the production cycle of obtaining natural cheeses, a significant period of
time is ripening. Its duration depends on the type of cheese and can take from several weeks to several
months. During ripening, the most important role is played by the transformations associated with the
splitting of proteins — proteolysis reactions, as a result of which various substances appear that determine
the consumer characteristics of the final product. Recently, in view of economic factors, much attention is
paid to the accelerated ripening of cheese. The problem of the production of cheeses with a shortened
ripening period is to create conditions under which proteolysis reactions would take place more
intensively, but without the appearance of bitter peptides, which are usually formed during excessive
primary proteolysis. Purpose. Investigate the influence of lactic acid bacteria Lactobacillus casei (L.
casei) on the technological process of production and ripening of cheese and the organoleptic indicators
of the target product; to evaluate the prospects of using this method and strain as an additional culture
that shortens the ripening period of cheese. Methods. According to the technology of hard rennet cheeses
with a low temperature of the second heating (vipening period of 40 days at a temperature of 1012 °C),
two variants of cheese were produced: the experimental one, to which an additional culture — L. casei
was added simultaneously with the sourdough, with the calculation that the number of cells of the strain
in of the milk mixture was 1x10° CFU/cm3, and the control cheese containing only sourdough.
Microbiological and biochemical analyzes were performed according to standardized methods. The
following were determined: the total number of lactic acid bacteria and lactobacilli; active acidity and
mass fraction of moisture in cheese; content of total, soluble and non-protein nitrogen (Kjeldahl method);
amino acid composition. Biochemical studies were carried out after pressing and at the end of cheese
ripening. The organoleptic evaluation of the cheese was carried out on the 40th day of ripening on the
100 bal scale in accordance with DSTU 4421:2005. Results. The use of L. casei as an additional culture
deepened the proteolytic reactions, as a result of which the content of soluble protein cleavage products
increased. At the end of ripening, the experimental cheese contained a higher content (%) of soluble
(23.36+0.23) and non-protein nitrogen (16.54+0.20) compared to the control (20.47+0.21 and 13.210,
21, respectively), including short-chain peptides and free amino acids, which form the taste and
consistency of cheese. The amino acid profile of the experimental cheese was characterized by a higher
content of amino acids and contained cystine and threonine, which were not detected in the control.
Compared to the control cheese, the experimental cheese had a richer taste range, a more pronounced
aroma and a softer texture, due to which it was evaluated at 91 points, while the control - at 87 points.
Scope of research results. Adding an additional culture at the same time as the sourdough starter is a
promising way to shorten the ripening period of cheese, and the L. casei strain is suitable for such use.
The research results will be used during the development of new cheese technologies.

Key words: accelerated ripening of cheese, adjunct cultures, cheese making, L. casei

IocranoBka npodaemu. KoHKypeHIIist Ha IPOYKTOBOMY PHHKY CTHMYIIIO€ BHPOOHHKIB
IIYKaTH IIJISXU MOJIMIIEHHS SKOCTI MPOJYKIi, 1110 BUITYCKA€THCS, MIABUIIEHHS 1i CHOKUBUMX
XapaKTepUCTUK 1 3HIKEHHS cOO0IBapTOCTi. 3a LIMX YMOB MOXKJIHUBICTb 3MEHILIEHHS TEpMIHY
J03piBaHHA cUpYy HaOyBa€e 0COOIMBOT aKTYaIbHOCTI.

VY BUpOOHHYOMY LUKJII OTPUMaHHS HaTypaJlbHMX CHUPIB 3HAYHHMH MEpiojl yacy CTaHOBHTH
J03piBaHHS. Horo TPUBATICTh 3AJIEKUTH BiJl BUAY CUPY 1 MOXKE 3aiiMaTH Bijl KUTbKOX THXKHIB JI0
nekinpkox micamiB. Ilim yac mo3piBaHHS y CHUpPHIM Maci MOCHIZOBHO BiOyBAa€ThCS KOMILIEKC
CKJIAJIHUX MIKpOOIOJIOTTYHUX, OI0XIMIUHUX 1 (PI3UKO-XIMIYHUX NEPETBOPEHD, SIKI MOXKHA 3BECTH
70 TPhOX OCHOBHHX TIPOILECIB: TJIKONI3Yy, MPOTEeoNi3y Ta Jinoiizy. HaliBaxmusimy pob
BIJIIrpatOTh MEPETBOPEHHS, MOB’S3aHI 3 PO3LICIJICHHAM IPOTEiHIB — peakuii MpoTeoi3y.
CropsMOBaHICTh Ta MIBUAKICTh WX PEAKIid COPUYMHSE MOSIBY 1 HAKOMTUYEHHS PEYOBUH PI3HUX
XIMIYHHUX KJaciB, SKi BH3HAYAIOTh CMaK, apoMaTr, KOHCHUCTEHII0 1 OI0JOTiUHY I[IHHICTH
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KiHieBoro npoaykry [1-3]. Tomy mpoOnema BUpOOHHIITBA CHUPIB 31 CKOPOYCHUM TEPMIHOM
BU3pIBaHHA TIOJSTa€ y CTBOPEHHI YMOB, 3a SKUX peakuii mporeoyizy mnepediramu O
IHTEHCHUBHIIIIE, aJIé KOHTPOJIBOBAHO, 100 HE JIOMYCTHUTH IMOSBU TIPKUX MENTHIIB, SKi 3a3BHYAil
YTBOPIOIOTHCS TIPU HAJIMIPHOMY NIEPBUHHOMY IPOTe0i3i [4-7].

Jlo3piBaHHS CcHpPY, CHPUYMHCHE KOMOIHOBAaHMM BIUTUBOM 3CiIalIbHOTO ()epMEHTa 1
MIKpO(IOpH 3aKBAaCKH, BIIOYBA€TbCS y MEBHUX IHTEpPBAJIAX TEMIIEPATYpPH, BOJIOTOCTI CHPHOI
MacH Ta KHUCJIOTHOCTI Cepe0BHUIIIA, SKi 3aJIe)KaTh BiJ] BUAY CHPY 1 BiZOOpakeHi y TEXHOJIOTTYHIN
iHCTpyKIii Ha ¥oro BUpOOHUITBO. 3MiHA YMOB BIUIMBa€ Ha TEMI 1 CIPSIMOBAHICTb
(bepMenTaTUBHUX peakuiid. HaBiTe He3HAUHI 3MiHU (I3UKO-XIMIYHUX YMOB JIO3pPiBaHHS MOXYTh
ICTOTHO TIO3HAQUMTHCS HA OpraHojenTuii 1 Oe3meni NUTLOBOrO mpoaykry. IligBumeHHs
TeMIlepaTypy y KaMepax J03piBaHHs IHTEHCU(]IKY€e MPOTEO0II3, ajie 3raJlaHuil METOJ] Ma€ CYTTEBE
OOMEXEeHHs: BHUKOPUCTaHE Ui BHUPOOHUITBA CHPY MOJIOKO Ma€ OyTH MIKpOOIOJIOTTYHO
0e3leuyHrM Yepe3 MIABUILEHHS PU3UKY HaJMIPHOTO PO3BUTKY CTOPOHHBOI Mikpodmopu. Kpim
TOTO, TeMIepaTypa JI03piBaHHS CUPY HE MOBHMHHA nepeBuiryBaTu 20-25 °C nist HeIOMyleHHS
PO3M’SIKIIEHHS 1 ieopMaltii cupy, BUIUICHHS KUPY Ta HAAMIPHOT BTpAaTHU BOJIOTU. ToMy JaHUi
croci®d MOKHAa BUKOPHCTATH JJIsi CUPIB, IO J03PIBAIOTh 3a HMHKYMX TEMIIEpaTyp, 10 MPHUKIATY
Yemnep, sxuii no3piBae npu 6-8°C [8-10].

Sk yHiBepcampHINIMK cHoci0 ciaiJg BKa3aTH BUKOPUCTAHHS CHEMIaJbHUX J10JaTKOBHUX
KYJIbTYp, SIKI IPUCKOPIOIOTH JTO3PIBaHHS CUPY, iX BHOCSATH O MOJIOYHOI CyMIlIl OJHOYACHO 13
3akBackoto. Cepes TaKuX KYJIbTYp JOCTITHUKA HAIAl0Th MepeBary Me30(UIbHIM JTaKTOOAIIIaMm,
npezacTaBnenumMu Bugamu L. casel, L. paracasei L. rhamnosus Ta L. plantarum. TIlopiBusiHO 3
3aKBaIlyBaJIbHOIO MIKpOQIIOPOI0 JaKkToOaKTepii LKUX BUJIIB Kpallle MPUCTOCOBAHI 10 PO3BUTKY B
CEpeNIOBHINI 3 OOMEXKEHOIO KUIBKICTIO TIOKMBHUX PEUYOBHH, SIKE€ CIIOCTEPIra€ThCs Ha MI3HIX
cTagisax no3piBaHHsa cupy. OCKUTBKH 3a IIUX YMOB JIAKTO3a MPAKTUYHO BIICYTHS (BOHA CIIOXKHUTA
3aKBaIlyBaJbHOIO MIKpO(DIOPOI0 1€ Ha IMOYaTKy BHW3pIBaHHS), Me30(UIbHI JIAKTOOAMINA SIK
JDKEpeso a30Ty Ta €Heprii BHUKOPUCTOBYIOTh IE€PEBAKHO MENTUAM W aMIHOKMCIIOTH.
[ToreHuiiiHuM CyOCTpaTOM Ijisi HUX TaKOX MOXYTh OyTH HYKJIETHOBI KHUCJIOTH Ta IYKPH 3
TTIKOTIPOTETHIB 1 TITIKOJIMIAIB JII30BaHUX KIIITHH JJAKTOOAKTEpii 3akBacku. [11, 12].

Mera. JlocmiauTd BIUIMB MOJIOYHOKHCIHX OakTepiii Buay L. Casel Ha TEXHOJIOTTUHHIA
nporec BUPOOKHM 1 BU3pIBaHHA CHUPY Ta OPraHOJICNTHYHI MOKAa3HUKH LUIbOBOIO IPOJYKTY;
OLIIHUTH MEPCHEKTUBU BUKOPHCTAHHS JTAaHOI'O METOJMY 1 IITaMy SIK JOJATKOBOI KyJIbTypH, ILIO
CKOPOYYE TEPMiH BU3PIBaHHS CHPY.

Metoauka aocaikenb. BupoOku cupiB MpoBOAMIN 3 TACTEPU30BAHOTO 32 TEMIEPATypH
72+2°C ynpoaoBx 15 ¢ Mojoka 3 BUKOPHCTaHHSAM 3aKBallyBaJbHOI'O IpENapary MpsMOTo
BHeceHHss «CHOOZITTM RA 070 series 71» ¢ipmu «JlaHicko» 3a TEXHOJOTIEID TBEPAUX
CHUUYXHMX CHpPIB 3 HH3bKOIO TEMIIEpaTypOl JpYroro HarpiBaHHid 1 BHUCOKMM pIBHEM
MOJIOYHOKHCIOTO OpoAinHsa (mepion BuzpiBanHs 40 ni6 3a temmeparypu 10+12°C). 3akBacky
BHOCHJIY BIZITIOBIHO JI0 PEKOMEHAIIN BUPOOHHUKA.

Bupobunu nBa Bapiantu cupy: gociimHuid (Ne 1), 1m0 SKOro OJHOYACHO 3 3aKBaCKOIO
BHECIIU JI0JIATKOBY KYJIbTYpy — itam L. Casei 3 po3paxyHKy, 00 YHCENbHICT KIITHH IITAMY B
MoJI0uHiM cymimi cranoBuna 1x10° KYO/cm® Ta konTponsauii (N 2) — MiCTHB JIHIIE 3aKBACKY.

Jlnist MiKpOoOi10J0TTYHUMH Ta (I3UKO-XIMIYHUMU JOCHIIIPKEHb BiAOMpaIn MpoOu CUpIB Micis
npecyBaHHs Ta Ha 5-i, 10-i, 20-#, 30-it 1 40-if ani BuspiBaHHi. Bu3Hauamu: 3araiapHy
gyucenbHicTh MKB (Ha ['A — arapu3oBaHOMy cepefoBHIII Ha OCHOBI TiApOJII30BaHOTO
BIJJTHOBJICHOTO MOJIOKA), YHUCEIbHICTh JakToOamun (Ha arapuszoBaHomy MPC), akTuBHy
KHUCTIOTHICTB 1 BMICT BOJIOTH y CHUDI.

MacoBy 4acTky Bojoru cupiB Bu3Hauanu 3rigHo 3 JJCTY 8552:2015 «MoJiioko Ta MOJIOYH1
OpOAYKTH. MeToM BU3HAYaHHS BOJIOTH Ta CyXOi PEYOBHHW». YMICT 3arajbHOTO PO3YMHHOIO 1
HEOUIKOBOrO HiTporeHy Bu3Hadanu MmetogoM K’empmans srigao 3 JACTY 5038:2008 «Cupwn.
Busnauenns BMicTy azory MeronoMm K’enpmans», aMmiHOKHUCIOTHMM CKlIag — Ha
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amiHokucioTHoMy ananizaropi LC-2000 biorponik (Yexis). bioxiMiuHi IOCTIHKCHHS
MIPOBOJIMIIN TICIIS IPECYBAHH Ta HAPUKIHII BU3PIBAHHS CUDY.

OpranonentuuHo cup ouiHoBanu Ha 40- JeHb BU3pIBaHHS 3a CTOOAIBHOIO IIKAJIOIO
BignosigHo a0 JCTY 4421:2005 «Cupu tBepai (yKpaiHChbKUil acopTUMEHT). TeXHIYH1 yMOBIY.
PesyabtaTn. Ilix yac BupoOKH

0 ‘ : micNsi  BHECEHHS BCIX  MIKpOOHHUX
B 1548 E KOMIIOHEHTIB THUTPOBaHA KUCIOTHICTH
E 40 é T——F———1{s56 s 2 MonouHoi cymimi Nel craHOBHIa
E 35 LS:::-{‘,L“ - E 2 20°T, Ne2 - 21°T (KHCIOTHICTH
£304  TE. TSeel e N TRl 3pOCIa  BHACHIIOK  JIOMABAHHS Y

Iy L 1~ T | 52 £ MoJIoOYHy cymim mramy L. casei y

1 5 10 20 30 40 : BUIJISII P1IKOT KyJbTYPH, HapOUIEHIN
Tpueanicts, 100K Ha MPC) BHaCHiI[OK IILOTO Ha

=== - MY Bonor cupy 3 n0gaBaHHEAM IT. L. casel IMOYaTKy BU3PIBAHHA AKTHUBHA

82 - MY B07I0rH KOHTPOTBHOIO CHpY KHUCJIOTHICTh JIOCHITHOTO cupy Oyna
-e-]_-KHCJ'[CITH%CTb CHpY 3 I0fABAHEMM T, L. casei JIET0  BHIIIOIO, HDK KOHTPOJIEHOTO.

= & =2 - FHCIOTHICT: KOTPOIGAOO CHpy Haiinwk4i 3Ha4ueHHs 3adikcoBaHO Ha

Puc. 1. lunamika 3MiHH MacOBOI YaCTKHM BOJIOTH JecATHH JeHb BuU3piBaHHA — 5,23
Ta AKTMBHOI KHCJIOTHOCTi YIIPOJAOB:K 103pPiBaHHSA omuannb pH, mpotu 5,30 y cupi Ne 2,
cupiB 1m0 MICTHB JuIe 3akBacky. OJHak,

Taki BIIMIHHOCTI He € cyTTeBUMH. [0
KIHIIS TepMIHY BU3PIBaHHS aKTUBHA KUCJIOTHICTh 000X CHPHHMX T'OJIOBOK NMPAKTUYHO 3pIBHSIACH 1
cranoBuia 5,36-5,37 onuaunps pH (puc.1).

Brpara Bojorm y cupax mig dac comiHHS craHoBuiaa (5-7)%, y HOZAIbIIOMY ITIiCIIS
napadiHyBaHHs il BMICT 3MEHIITMBCS HE3HAYHO.

Crocrepirani BIAMIHHOCTI MIKpOOHUX TpoduIiB cHUpIB Tix 4Yac Bu3piBaHHSA (puc.2),
30kpemMa y cupi 3i mramom L. Casel magiHHS YHCENBHOCTI JIAaKTOOAKTEpii HAa MOYaTKY
BHU3piBaHHA OyJI0 MEHIII BHpaXeHUM. 3arajioM, y cupi Ne 1 3adikcoBaHO JEmIO BHIY 3arajibHy
YUCENBHICTh JIAKTOOAKTEPIA YIIPOIOBK YChOTO TMEPIOAY BU3PIBAHHS IMOPIBHSHO 3 KOHTPOJIEM.
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Puc. 2. /InnamMika 3MiHH YHCEJIBHOCTI JTAKTO0AKTEPil yIIPOJ0OBK BU3PiBaHHS CHPIB:
1 — nocnimHuii cup, BUpoOIeHHH 3 nogaBaHHsIM mramy L. Casel; 2 — KOHTPOJIbHHIA CUp

Ha xinenp Bu3piBanHa BMICT (% BiA 3arajJbHOTO HITpOTeHY) (pakiiii pO3YMHHOTO i1
HEOUIKOBOIO HITPOreHY B JOCTITHOMY cupi OyB BHUIIMM, HDK y KOHTpoJbHOMY: 23,36+0,23 i
16,54+0,20 mpotu 20,47+0,21 1 13,214+0,21 BigMmoBiAHO, IO CBITYUTH MPO TIUOMINI PIBEHb
NPOTEOJ3y Y JOCHITHOMY cHpi. 3amydeHHs L. casei cnpusuio moriauOICHHIO TPOTEOTITHIYHHX
peakIiiif, BHACTIIOK YOTO 3pOciia KUTbKICTh PO3UMHHHUX MPOJIYKTIB pO3IIEIUIEHHS OUIKIB, y TOMY
YHUCIl KOPOTKOJAHLIONOBUX NENTU/IB Ta BUIBHUX aMIHOKHCIOT, fKi (QOpMyIOTh CMak 1
KOHCHCTEHI[II0 CHpYy. 3MIHHM TOPKHYJIHUCS SK KUIBKICHOTO, TaK 1 SKICHOTO CKJIaay BUIbHHMX

FOOD RESOURCES Vol. 10 (2022) Ne 19 Cropinka 172



[TPOZIOBOJIBYI PECYPCHU T. 10 (2022), N2 19

aMIHOKHUCIIOT, 30KpeMa, 3HayHO 3pocia iX KUIbKICTh, a IHUCTHH 1 TPEOHIH BUSBJICHO JIMIIE Y
nocmigaomy cupi (puc. 3). OTpumani pe3ynbTaTH Y3rO/KYIOTHCS 3 JITEpaTypHUMHU JaHUMU
[13, 14] mom0 BHUIIOT MPOTEONITHYHOI AKTUBHOCTI MPOTECONITHYHUX (DEPMEHTIB y Me30(LIbHUX
MOJIOYHOKHUCIIMX TaJU4Y0K TMOPIBHAHO 3 JIAKTOKOKaMHU (3ayBaXKMMO, IO 3aKBallyBaJlbHA
KyJIBTYypa MicTHIIa Me30(]UIbHI i TepMO]LIbHI KOKOBI (hOpMU JTaKTOOAKTEPIi).

=
| SEREEEN

. . .\
C—

o
—

Bmict, mr/100r

[ TSGR o N ]

e

1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 16 17 18

AMIHOKHC/IOTH Ta iHIIi MPOIYKTH MPOTE0.Ii3y
CHp 3 JOJaBaHHAM mTaMmy L. casel B KOHTPOIBHHIL CHp

1 — acmapariHoBa KHCJI0Ta 7 — alaHiH 13 — Tipo3iH

2 — TpeoHiH 8 — mHCTHH 14 — deninamanin
3 —cepiH 9 — pamiH 15 — ricTiain

4 — rmTaMiHOBa KHCIOTa 10 — MeTiOHIH 16 — mi3HH

5 —mpomiH 11 — i30JIeHITHH 17 — apreHin

6 — IITIIHH 12 — neHHH 18 — amiak

Puc. 3. BMicT BJIbHUX aMiHOKHMCJIOT i aMiaky
B JI0CJIIIOMY Ta KOHTPOJbHOMY cupi micjs 40 1i0 BuspiBanHst

3a OpraHoJIeNTUYHUMH TOKa3HUKaMU OOMJIBa BapiaHTH CHUPIB BIANOBIIAIM BHUMOTaM
HOPMATHBHUX JIOKYMEHTIB: XapaKTEepU3yBAJIHCh CHPHHUM, JI€Ab KHCIYBaTHM CMakoM 0Oe3
CTOPOHHIX MPHUCMAaKy 1 3amaxy; Ha po3pi3i Maju PIBHOMIPHUN PHUCYHOK 3 BIYOK HEMPaBUILHOT
dbopmu. BingzHaueHo, 1o JOCHiHUN CUp MaB Oarariry CMakoBY ramy, OUTBIII BUPOKEHHUH apoMaT
1 HDKHIITY TEKCTYPY, 3aBISKU YOMY oro Oyio oriHeHo y 91 Gan, HaTOMICTh KOHTPOJIBHUI CUp —
y 87 Gauis.

BucnoBok. Bukopucranus L. casel sik 101aTKOBOT KyJIbTYpH Y BUPOOIl CHPY MOTIHOMIO
MPOTEOJIITHYHI peakilii, BHACIIIOK YOTo 3piC BMICT PO3YMHHHX MPOIYKTIB PO3IIEIJICHHS OUIKIB.
Ha 40-# nenp Bu3piBaHHS AOCIIIHHN CHP MICTUB BHUIIHUH BiACOTOK po3umHHOTrO (23,36+0,23) i
HeOinkoBoro Hitporeny (16,54+0,20) mopiBusHo 3 koHTposiem (20,47+0,21 i 13,21+0,21,
BIIMIOBIZHO), Y TOMY YHCIi KOPOTKOJAHIIOTOBUX TMENTHUJIB Ta BUIBHUX AaMIHOKHCIOT, SIKi
¢GopMyIOTh CMaK 1 KOHCHUCTEHII0 CHpPY. AMIHOKUCIOTHMH MNpodiab AOCHITHOTO CHUPY
XapakTepu3yBaBcs OUIBIIMM BMICTOM AaMIHOKHCIOT Ta MICTMB IMCTUH 1 TPEOHIH, SKHX He
BUSIBJICHO Y KOHTPOII.

JlocmigHuii cUp MOPIBHAHO 3 KOHTPOJBHMM MaB OaraTily CMakoBYy Tamy, OLUIbII
BUP@XEHUM apoMaT 1 HDKHINY TEKCTYpy 3aBJISKM 4YOMy HOro oimiHeHo y 91 Oam, Toxi 5K
KOHTPOJIbHUM — y 87 OaiiB.

OTxe, BHECEHHs JI0JIaTKOBOi KYJIbTYpH OJHOYACHO 13 3aKBACKOKO CIiJ BBaKaTH
MEPCIIEKTUBHUM CIIOCOOOM CKOPOYEHHS TEPMiHY BH3pIBaHHS cUpy, a mTaM L. casei npuaaTHuM
JUISL TAKOTO BUKOPUCTAHHS. BaxIINBO, 110 BHECEHHS 3raJIaHOTO LITaMy CYTTE€BO HE BIUIMHYJIO Ha
TEXHOJIOTTYHUH Mpoliec BUPOOKU CUPY 1 HE MOTpeOyBaio HOro KOPUTyBaHHS.
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