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[TeyaTaeTcsi Mo pelleHUI0 YuéHOro coBeTa (aky/bTeTa OUOTEXHONOTUUA U
crangapTtusatuu @PI'bOY BO Kazanckass 'TABM (ripotokos Ne 5 ot 21 mas 2018 T.).

PerieHzenTsl: mpodeccop Kadeapbl TEXHOIOTHUU >XUBOTHOBOACTBA PI'BOY
BO Kazanckas 'ABM T.M. AxmeToB, 3aBeaytoujasi Kadegpoi TTIIIM ®I'BOY BO
KHUTY npodeccop I'.O. ExxkoBa.

FatinyiiHa, M.K.  BuorexHosiorusi B >KMUBOTHOBOJACTBe.  YueOHO-
MeTOo/[iuueckoe Tocobue /il aclMpaHTOB 110 HarpaB/ieHHI0 ToAroToBkyd 36.06.01
Betepunapus u 3o0texaus / M.K. INainyimmna, O.A. ikumos, A.H. BonoctHoBa. —
Kazanp: ®I'bOY BO Kazanckas 'ABM, 2018. — 81 c.

YuyebHO-MeTo[uueckoe  Tocobue  pa3paboTaHO B COOTBETCTBUM  C
tpeboBanussvMu PI'OC BO wu mpegHa3HaueHbI /s aClIMPAHTOB TI0  HarlpaBIeHUIO
rnoaArotoBku 36.06.01 BetepuHapusi U 300TexXHUs.

B yuebHO-MeToquUeCcKOM TTOCOOUM TIpe/iCTaB/eHbl TeOPeTUUeCKUi MaTepual
10 OCHOBHBIM BOMpOCaM OWOTEXHOMOTMM B  001acTH  KUBOTHOBO/ICTBA,
OUOTEXHO/IOTUYECKHe  METO/bI, TIpUeMbl W  CpPe/CTBa [/ TIOBBIIIEHUS
MPOJAYKTUBHOCTHA  CeJIbCKOXO35IMCTBEHHBIX JKUBOTHBIX, METOJUYECKHEe aCIeKThbI
mucturuiiHel. [Tocobue HaripaBreHO Ha (OpPMHpOBaHHE Yy aCMMPAHTOB 3HAHUM O
pO/H, 3HAUEeHWH W paljioOHaTbHOM KCITO/Ib30BAaHUM OHMOTEXHOJIOTHH B COBPEMEHHOM
JKUBOTHOBO/ICTBE U TTPAKTHUUECKUX HABBIKOB PabOThI B 1abopaTopuu.
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BBeaenue

bypHoe pa3BuTue OuosioTud, HOBbIe TpefiCTaBlIeHUss B  objacTu
MOJIEKYISIPHOW OHMONIOTHY Y MOJIEKY/IIPHOM T'eHeTUKH B TeueHHe rmocyiegHux 25-30
JIeT TIpUBeJIA K pa3BUTHIO OHMOoTexHOMoruu. OCObeHHO MHTEHCHBHO OMOTEXHOJIOTHUS
cTtasa pa3BuBarbcs ¢ 1981 roga. 3To HampaBieHUe C(OPMUPOBAIOCH 3a TOC/IeJHUE
NeCATUIEeTUS U y>Ke cerdac MoJiydnio MOIHOe Pa3BUTHE.

Buonoruueckue TexHosioruu (6MOTEXHOIOTHH) 00ecreurBalOT yITpaBIsieMoe
rosyuyeHue TIONe3HbIX TIPOAYKTOB [ pa3UuHbIX cdep uesioBeuecKou
nesiTeNlbHOCTH, 0a3upysChb Ha HCIIOMb30BaHWM KaTaJUTHUUECKOr0 TOTeHI[Hhasa
O6UOOrNYeCcKUX areHTOB U CUCTeM pa3/IMUHON CTerleHW OpraHu3aluy U CJI0XKHOCTU
— MUKDOOPraHW3MOB, BUPYCOB, DaCTUTEJIbHbIX W JKUBOTHBIX K/JIE€TOK Y TKaHeH, a
TaK)Ke BHEKJIETOUHBIX Bell|eCTB U KOMIIOHEHTOB KJ/IeTOK.

buoTtexHonorusi pemiaer OOIIMpHBIE 3aflaud B pa3/iMuHBIX cdepax:
WCCIeIOBaHNs M TeXHOJIOTHH, HallpaBJeHHble Ha cO3/aHre OHOTeXHOTOTHYeCcKUX
METO/IOB W TperapaToB [iiisi 60pb0ObI C BpeauTenssMu U BO30yauTenssMu Oosie3Hei
KyJbTYPHBIX pacTeHWW U JIOMAlllHUX JKUBOTHBLIX, CO3ZlaHHe OHOyJ100peHui,
TOBBIIIIEHUE TTPOJAYKTUBHOCTH pacCTeHWH, B TOM UHC/ie C UCTO0/Ib30BaHUEM MEeTO/0B
reHeTUUeCKOW WH)XXeHepuu; TIPOU3BOACTBO OMOTEXHOJIOTUUECKUMH MeTOoJaMu
[JVarHOCTUKYMOB U JIEKapCTBEHHBIX MperapaTroB C HCMO0JIb30BaHWEM TeXHOJIOIMHU
KJIETOUHOW W TeHeTUUeCKOM WHXEeHepUUu (3e/ieHble  BakKLUHbI, T€HHbIE
JWarHOCTUKYMbI, MOHOKJIOHAJ/IbHbIe aHTUTE/Ia, KOHCTPYKLIMU U TIPOAYKTHI TKAHEBOM
WHKeHepUur W [JIp.); pa3paboTKa TeXHOJIOTWUM W TMperapaToB /i 3allUThl
OKpY>Karolllen cpefibl, PeKYyJbTUBAL[MMA TOYB, OUMCTKM CTOKOB M Tra30BO3AYLIHBIX
BBIOPOCOB, YTWIN3al[dd TIPOMBIIIIEHHBIX OTXOZIOB U Jerpajalldd TOKCHUKAHTOB C
HCII0/Ib30BaHWEM OHOIOTMUeCKUX areHTOB W OMOJIOTHUYEeCKUX ITPOIeCCOB, a TaKXKe
3¢ (deKTHBHOEe UCIOMb30BaHUE pecypcoB MHUPOBOTO OKeaHa, MCI0J/Ib30BaHUe

MOpCKOfI OMOTHI AJId TI0/IyUeHHs TTUIEeBbIX, TeEXHUYECKHX, OMOIOTMYeCKH aKTUBHBIX


https://dic.academic.ru/dic.nsf/ruwiki/708719

W JIeKapCTBEHHBIX BelrecTB. [103ToOMy coBpemMeHHasi OMOTeXHOJIOTHS - 3TO OJHO U3
TIPUOPUTETHBIX HallPAaB/IeHUN HallMOHATbHOW SKOHOMHUKHU BCeX PA3BUTHIX CTpaH.
YyebHO-MeTOiUECKOe T0CoOMe TI0 AMCHUIUIMHEe «BuoTexHonorusi B
JKUBOTHOBOJZICTBE» pacCKpbIBaeT OCHOBHBIE HarlpaB/ieHHs OMOTeXHOJ/IOTHH B 006acTu
)KMBOTHOBOJZICTBA, Ha KOTOpPbIX 0a3suUpyOTCS ee COBPEMEHHbIe acCIeKTbl U
0COOEHHOCTH WX WCII0/Ib30BaHUSI B TPOGheCCHOHa/IbLHOW [JlesTe/ibHOCTH.  Kypc
HarleJieH Ha (OpPMHUpPOBaHWE Yy acClMpPaHTOB 3HAHWM, YMEHHWH W HaBLIKOB BbIOOpa
OMOTEXHOIOTUUECKMX METO/IOB, TIPUEMOB M CpE/ICTB OpraHM3alid W Be/IeHUs
JKUBOTHOBOZIUECKOTO TIPOM3BOZCTBA C  IIe/IbI0 TIOBBIIIEHUS] TMPOAYKTUBHOCTU
Ce/IbCKOXO3SMCTBEHHBIX JKMBOTHBIX W TIOJIyUeHHsI JKOJIOTHYeCKH Oe3omacHom

JKUBOTHOBO/IUECKOU TIPOIYKIIUH.



PA3AEJ/I I. TEOPETUYECKHWE OCHOBBI BUOTEXHOJIOI'M

TEMA 1. I[IpaBusa pa6otsl B 1a6oparopuu. ITogroroBka nocyjsbl,

NUTaTe/JIbHbIX Cpex A MPIKpOﬁHOl"O CHHTE3a

MemooduuecKue yka3aHusi

IIpaBuia pa0oThI B 1a00pPaTOPUM ¢ MUKPOOPTraHU3MaMHM

B naboparopuu rpu paboTte C MUKPOOpPraHW3MaMH CTPOTO COO/IOAAIOT Psif
TIPeJOCTOPOXKHOCTEHN U TOAIeP>KUBAIOT OTIpeZie/ieHHbI pexkuM. PaboTatoT B Oesbix
XaJlaTax, IIaroykax WA KOChbIHKax. Ha pabouem MecTe He [O/DKHO OBITH JIAIITHUX
npegMeToB. Bce TIpMHA/IEKHOCTU PpacIiofiaraloTcsl Ha Orpezie/ieHHBIX MeCTax.
[TpoOUpKM M KOJIOBI C Ky/JbTypaMH MHUKPOOPTraHHW3MaMH JO/DKHbI MUMETh YeTKUe
HaZIICH YepHUIAMHU T10 CTEKJTy, EMKOCTH C peaKTHBaMU W PaCTBOPAaMU — STHKETKH.

JIabopaTopuio coziep>XaT B UMCTOTE U €XKEJAHEBHO TPOBOJSAT TMTHEHUUYECKYHO
ybopKy /abopaTOpHBIX TMOMelleHuid. B MHUKpoOMOMOrMueckoi TMpakTHUKe AJis
YHAUTO)KEHUSI MHMKDOOPTaHM3MOB B BO3/lyXe W Ha Pa3IUYHBIX ITOBEPXHOCTSX
MIPUMEHSTIOT Pa3HooOpa3Hble Crocobbl Ae3uHbeknuu. [lomerrieHne jgabopaTopyn
HeoOXOMMO YacTO TPOBETPHBaTh. IIpOAO/KUTENHFHOCTL TTPOBETPUBAHUS O/DKHA
ObiTh He MeHee 30-60 MUHYT. BeHTHUISLUS pe3KO CHIDKAeT KOJMYeCTBO
MHUKPOOPTaHHU3MOB B BO3/lyXe, 0COOEHHO TpU 3HAUMTETBHON pa3HUIle TeMITepaTyp
CHApY>KU U BHYTPH TIOMEIIEHHS.

Haunb6omee sddekTuBHbIM crocobd pe3suHdeKIMd Bo3Ayxa — o00ayueHue
y/IbTPadro/MeTOBEIMA  JydaMH, — OO/IaZIaloOlIMMUA  BBICOKUM  aHTUMHUKDPOOHBIM
JIeMCTBUEM U BbI3bIBAIOIIUMH THOebh He TOJLKO BereTaTMBHBIX KJ/IETOK, HO M CTIOP
MHUKPOOPraHu3MoB. M3-3a c1ab0¥ TIpOHUMKarOII[el CrIOCOOHOCTH ybTpadHo/eTOBbIe
JIYYd He TIPOXOZAT uepe3 0ObIYHOE CTEK/I0. Y D-U3/TydeHHUeIor/Ion[aeTcsl YaCTULIaMU
IbIJTH, @ HEKOTOPbIe MaTepHasbl, HarlpuMep Oesasi Oymara, 3aMeTHO OTpakaroT Y d-
JIyuH, TI03TOMY [I/Isl CTepHIn3aluu Tpedyetcss obnyuenre ot 30 MUH 10 HECKOTBKUX

4dCOB, B 3dBUCHMMOCTH OT CTEII€eHH! 3arpsAA3SHEHHOCTHU BO3yXd. BaKTepI/IL[I/I,E[HbIe JIAMIIbI



yCTaHaB/IMBAIOT Ha BbICOTE 2-2,5 METPOB OT MMOBEPXHOCTH I0/1a ¥ C TAKUM PacueToM,
uyrtoObl Ha 7-8 M’ moMelleHMs NPUXOAWIACh OfHa Jamma. Ilpuy pabore C
OaKTepUIMAHBIMA JIaMIIaMU T10/Ib3YIOTCS TeMHBIMU WA TIPOCTHIMU 3allIUTHBIMU
oukamu. CneflyeT MOMHUTD, UTO Y ®-/Tyun BbI3bIBAKOT OCTPOE BOCIa/IeHUe POTOBULIbI
rjla3 C XapaKTepHbIMU C/Ie30TOUeHHeM U CBeTOOOSI3HBbIO, HACTYIAIOI[UMH BCKOpe
nocsie obsyuenus. [TosToMy HeoO6XO0AWMO CleUTh 3a TeM, UTOObI HU TIPSIMble, HU
OTpa)KeHHbIe yAbTpadUONeTOBbIe Jyud He TIOTaflaii B TIa3a. B HeOoabmmx
TIOMeI[eHUSIX HaXOAUThCS TIPY BKIFOUeHHON OaKTepULIMAHOMN laMIle Hesb3sl.

[Ton, creHsl U Mebesib B jabopaTopud TPOTUPAIOT PaCTBOPOM Pa3/MUHBIX
Je3VH(PUIMPYIOLIUX BelllecTB: 2-3 % pacTBOPOM CO/ibl (IBYYTJIEKUC/IOTO HATpUs), 3-
5 % pacTtBopoM deHoma Wau m3o/a (mperapaT deHoma C fobaBieHreM 3e/1eHOTO
Mmbina), 0,5-3 % pactBopom xnopamuHa, 0,3-0,4 % pacTBopamMu YeTBEePTHUYHBIX
aMMOHMIHBIX coefuHeHUH. [IprMeHeHWe MHOTHX [Je3WH(QUIUPYIOLIUX Cpe/CTB
OrpaHHUYMBAeTCsI UX BLICOKUMM KOPPO3WOHHBIMU CBOWMCTBAaMH M TOKCUYHOCTHIO.
Yaige wucnonb3yoT 3-5 % pactBop ¢denona wmm 0,5-3 % BOAHBIM pacTBOp
xjiopamuHa. OcobOeHHO TI[aTeNbHO /10 M Tocjae paboThl HY)KHO [e3WH(UIMPOBATh
TIOBEPXHOCTh CTOJIa, Ha KOTOPOM TIPOBOJW/IAaCh paboTa C MUKPOOPraHU3MaMHU.
MukpoOHasi Macca He [JOJDKHA 3arpsi3HSATh PYKW, CTOM M OKPY»Karollye TpeMeThl.
Ecmm ke npousonuio 3arps3HeHUe TMOBEPXHOCTH TMpPeAMETOB, TO ee CleAyeT
MpPOTHpPaTh [Je3UH(PULMPYIOIUM pacTBopoM (3 % pactBopom xiopamuHa, 70 %
3TaHO/0M). Wrjbl, TeTIW, NUHLETbI TO0C/Ae KaXAO0ro COMNPUKOCHOBEHUS C
MUKPOOPraHM3MaMH TMPOKUTAlOT B TJIaMEHW TOPeJKM M CTaBAT B CIelUa/bHbINA
mratuB. [IponuBIIyIOCSI MHMKPOOHYIO B3BeCh 00e3BPEKUBAIOT, HCIIOJIb3YS
AesvH@uiupytoiye cpeactBa (70 % 3TaHO Wi pacTBOP XJI0paMKHa).

[To okoHYaHud pabOThI 3arpsi3HEHHYI0 MHUKDOOPraHHW3MaMu  TOCYIy
CTepUN3YIOT KUIISTUeHHeM WA aBTOK/JIaBUPOBaHWEM, UTOOBI YHUUTOXKUThH >KUBBIE
K/JIeTKM, M TOJIbKO TI0C/ie 3TOr0 €ee MOXXHO MbITb. [IOBEpXHOCTb TMJIOTHBIX
MUTaTe/bHBIX CpeJ 3a/MBal0T Ae3UH(GULIUPYIOIIUM pacTBOPOM. Yepe3 CyTKU Cpefibl
MO>KHO BbIOpachiBaTh U MbITh TIOCYAY. VICIonb30BaHHbIE MUTIETKA TIOMeIaloT B 3 %

pacTBOp XJIOpaMMHa, IMOCJie BbIJEP)KKM UX MOIOT U CTepuau3yroT. [IpeameTHbie u
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TIOKPOBHBIE CTeK/a 1ocjie paboThl TOMEIAoT B Ae3WHGUIUPYIOL[HUH pacTBOp, 3aTeM
TIIATeTbHO MOIOT W TPOTOYHOW Boge. [locygy MOIOT TO/NBKO B Pe3UHOBBIX
nepuaTkax. HeakkypaTHoe oOpalljeHHe C MWKPOOpPraHW3MaMH MOXKeT TIPUBECTH K
00pa30BaHUIO B BO3/lyXe MUKPOOHOTO a3p030Jisi.

ITpu paboTe CO CIMPTOBKAMU HY)KHO OCTEperaTtbCs BOCIIJIAMEHEHHUsI TapoB
cnvpTta. Hesb3s 3a)KUTaTh CITUPTOBKY OT JAPYTrod TOpsiied CIUPTOBKHU. I'acaT riams
CIIMPTOBKH TOJIbKO CITeI[Ha/bHBIMM KOJIMaukKaMu. I[Ipy BOCIVIAMEHEHMM BaTHBIX
TIPOOOK, /11 peAYIIPEXKAeHUS T0CTYIIa BO3yXa, MX BBOAAT B IPOOUPKHU, KOOI MJTH
HaKpBIBAIOT CBepXy TojioTeHileM. OOpalijeHre C armapataMiy, paboTaroIuMU IO/,
JaBieHWeM, HarpsbkeHWeM WK TIPU BBICOKOW Temriepatype, TpebyeT CTpOToro
co0ro1eHusI TIpaBU/ TeXHUKU 6e3011acHOCTH.

B naboparopuu He pa3peliaeTcsi KypHTh, €CTh, ITUTh, MHOTO XOAWTb, BHOCUTD
B Hee TMOCTOPOHHME MpeAMEThl, HAaXOJAUThCS B BEPXHEH OfeXAe W B TOJIOBHBIX
ybopax. Kareropruuecku 3arperraercss BLIHOCUTh MUKPOOHBIE KyJIbTYPHI 3a TPe/ieibl
nabopaTtopHoro nomeirjeHus. CraeayeT CTpOro coO/MoAaTh IpaBr/a TUYHOM TUTHEHBI
— TIIATeJILHO /e3UH(GUIIMPOBATh U MBITh PYKH C MBIJIOM TI0C/Ie OKOHUAHUSI pabOTHI.

B cnernmanbHOM JKypHasie CTYZEHTbI W COTPYJHWKH [JealoT 3aluch O

TIPOBeJIeHNUM UHCTPYKTaXka ¥ 03HAaKOMJ/IEHUH C Pe’KUMOM paboThI B TaOOpPaTOPUH.

XapakKTepuCTHKA MUTAaTe/TbHBIX CPeJ

Il oCyllecTBJIeHWUS] TIMTaHUST W pa3MHOXKEHWs MHKDPOOpPTraHW3MaM
HEO6XO,Z[I/IMBI ornpeje/ieHHble YC/10BHUA U, B IIEPBYIO OUepe/ib, Ha/TMUKWE TTMTATE/IbHBIX
BemjecTB.  [locko/sibKy B /1aDOpPaTOpPHBIX  YC/IOBUSIX ~ MHUKDPOOPTaHK3MBbl
KyJIbTUBUPYIOTCSI Ha TIMTATe/IbHBIX CpeJjaX, OHU [OJDKHA COZIepP>KaTh BCE BeIeCTBa,
HeoOXoAuMbIe /11 UX poCTa. KOHCTPYKTMBHBIE M SHEpreTUuecKyde TPOIecChl y
MHUKDPOOPTraHHW3MOB Pa3HO00pa3HbI, MO3TOMY pPa3HOOOpa3HbI M WX TOTPEOHOCTH B
MTUTaTe/IbHBIX BellecTBax. V3 3TOro cjiefiyeT, UTO YHHUBEPCAILHBLIX Cpe/l, OMHAKOBO
TIPUTO/THBIX /IS POCTa BCEX MUKPOOPTaHHW3MOB, He CYIIIeCTBYeT.

OCHOBHBIMM ~ KOMITOHEHTaMu  Jil0OOW  TIMTaTeJlbHOM  cpeja /ISt

KyJIbTUBUDOBAHHUA MHMKPOOPIraHHU3MOB ABJIAIOTCA COe€AWMHEHUS YyI/iepodd W a30Ta,



WMEHHO 3TH COeJUHEHMS OIpe/Ie/IsitoT CIel[UHUIHOCTh OOMBIIMHCTBA TTUTATe/TbHBIX
cpeq. [ToMuMO MCTOYHMKOB yTJIepoJa U a30Ta MHOTHE MHKPOOPTaHW3MbI TPeOyroT
Ha/lnuusd B CpeJie TdK Hd3bIBA€MbIX CbaKTopOB pOoCTa, K KOTOPbBIM OTHOCATCA
BUTAMUWHBI, AaMWHOKHCJIOTBI W a30THUCTble OCHOBaHusA. I[lpuMepamu cMmecel,
co/iepyKall[ix pa3/iiuHble (haKTOpbl POCTa, MOTYT C/IY)KUTb [IPOXCKEBOW aBTO/IM3aT,
NPOXOKEBOM W KYKYPY3HbIM 3KCTPakThl. [I1s1 MOCTpOeHWs] BeIecTB KJIeTKU
MHKpPOOpraHH3MaM HeoOXOAMMBI Takke cepa, (ocdop, Kamuii, HaTpui, Kene3o u
apyrue  syeMeHThl.  [loTpeOHOCTM  MHKDOOPraHM3MOB B 3THX  37eMeHTax
yIOB/IETBOPSIFOTCSI OOBIUHO 3a CUET MUHEpa/IbHbIX COJIeH.

[TuTaTenbHBIE CPefibl AO/DKHBI ObITH COA/NlaHCUPOBAHBLI TI0 COCTaBy, WMETh
OTNITUMaJbHbIe BJ/IA)KHOCTh, BSI3KOCTb, peakiuto cpeibl (pH), okuciuTenbHO-
BOCCTAHOBUTE/IbHbBIN MOTEHI[HAII.

B 3aBucMMOCTM OT cCOCTaBa W Ha3HaueHUs IATaTe/ibHble CpeAbl IS
Ky/IbTUBUPOBAHUSI MUKPOOPraHU3MOB MPUHSTO K1aCCU(ULIMPOBATh.
ITo cocTraBy cpebl Ha Be TPYIIIIbL:

1. HamypanbHble (ecmecmeeHHble) HeonpeodeneHHO20 COCmasda — TPUPOJHbIe,
KOMIUIEKCHbIe, OpraHuyecKue Cpe/ibl HeM3BeCTHOIO WU Heolpe/e/ieHHOr0 COCTaBa.
BxitouaroT passiMuHbie BelljeCTBa PaCTUTE/IbHOIO W KUBOTHOTO MPOMCXOXeHus. K
HHUM OTHOCSITCSI TTeNTOHbI, KPOBb, 9KCTPAKThI, CYCJI0, MOJIOKO, CbIBOPOTKA, KapTodesib
U [JIp.

2. CuHmemuueckue cpeObl TOTOBAT W3 TOYHO OIpe/ie/IeHHbIX KOJINUeCTB
OpraHrMY4eCKMX W HeOpraHHu4YeCKHX XUMUUECKUUN COE,E[I/IHEHI/Iﬁ MN3BeCTHOI'0 COCTaBad U
BoAbl. [IpeumylillecTBO TakuWX CpeJ 3aK/JrOyaeTcd B TIIOCTOSSHHOM COCTaBe WU
BOCIIPOM3BOAMMOCTA. B HacTrosimee BpeMss  MWMKPOOHOJIOTM  pacrio/iararoT
CUHTEeTUYECKHUMU Cpe/laMy, He YCTYNarol[MMU 10 CBOeMYy COCTaBY HaTypaJ/ibHbIM.

ITo Ha3HaYeHMIO pa3/IMyalOT:
1. DnexkmueHble cpedbl, obecrieurBaroIe TIPEMMYIeCTBEHHOe pa3BUTHE
OZJHOT'O BUZA WU TPYIILI MUKPOOPraHMU3MOB M MeHee TMPUr0JHbI WU [a)Ke COBCeM

He TIPUTOAHBI [Ji1 pa3BUTUSl JPYrHMX. OTWU Cpefbl TMPUMEHSIOT [Jis Bble/leHus



MHUKDOOPTraHHW3MOB M3 MeCT HMX €eCTeCTBEHHOrOo OOWTaHWus WK [jIs TI0/TydeHHst
HaKOIUTebHBIX KYIbTYP.

2. [lupepepeHyuanbHo-duazHoCmuueckue cpeObl — 3TO CIOXKHbIe Cpe[bl, Ha
KOTOPbIX MUKPOOPraHW3Mbl Pa3HbIX BUJIOB PACTYT MO-pa3HOMY, B 3aBUCHMOCTH OT
OUOXUMUUECKHX CBOWMCTB KY/IbTYDHI.

3. MHOukamopHble cpefibl TI03BOJISIIOT TOCTaTOUYHO OBICTPO OTIMUUTDL OVH BU/
MHUKDOOPraHM3MOB OT JpPYyrUuX. OTU Cpefibl TPUMEHSIOTCS B KJIMHUUYECKOU
6aKTeproJIOTHH, TIPU FeHeTUUeCKUX WCCAeIOBaHUsIX, a TakKe [ UAeHTU(PUKAL[UN

MHKDPOOPraHU3MOB.

4. YHugepcaibHble (OCHOBHble UAU CMAHOApPMHbIe) 5TO  CpeAbl
OylarornpusATHLIE  Ajs  BBIpAll[MBaHUS ~ MHOTUX  BUJIOB  MMKPOOPraHW3MOB:
MSICOTIENTTOHHBIN OY/TbOH, HEOXMeJIEHHOe TTMBHOE CYC/I0 U IPYTHe.

ITo KOHCUCTeHIUU PA3/INYatoT:

1. JKupkve cpefpl, KOTOpble MPUMEHSIOTCSA [J/s1 BBIICHEHUs (hH3M0JIOrO-
OMOXUMHUUYECKHUX 0COOeHHOCTel MUKPOOPraHWU3MOB, /IS HaKOIJIeHUs1 61oMacchl WIx
TIPOAYKTOB 0OMeHa.

2. TlnotHble cpeabl - [Jid BbIJENEHUS] UUCTBIX KyAbTyp (MOyueHUs
W30/IMPOBAaHHBIX KOJIOHWM), [Jisi XpaHeHWs KYJIbTYyp, KOJIMUeCTBEHHOIO YyueTa
MUKPOOPIraHWU3MOB U T.JI.

3. Ceobimyune cpeapl (pa3BapeHHOe TIIIIEHO, OTPYyOW, KBapIlIeBbIM TECOK,
MPOMUTaHHbIA ~ MMUTaTelbHBIM  pacTBOPOM) - B MHUKPOOMOIOTHYeCcKoin
TIPOMBIIIL/IEHHOCTH.

I[IpuroroB/ieHHe MUTATe/NbLHBIX cpej. /[l MPUTrOTOB/IEHUS] MTUTaTeIbHBIX
cpesi TIDUMEHSIOT YUCTYIO TMOCYyJy, He COjiepKallyl0 MOCTOPOHHUX BelecTB.
Jlyuiiie T107b30BaThCA  CTEK/ISSHHOM TMOCyZoM (Ko/iObl, h/aKOHBI, CTaKaHBbI,
Marpalibl, MpOOUPKHU U Apyrue). HOByIO CTEK/ISTHHYIO TTOCYAY MOIOT U TIOTPY»KaoT
Ha 8-10 u B 1-2 % pacTBOp CONSIHOM WU CEePHOW KHUCJIOThl WIU KHUISTAT B
MOAKUC/IEHHOW BOJle, 3aTeM TIaTe/JbHO MPOMNOJaCKUBAKOT AUCTU/TMPOBAHHOU
BOZIOM W cymiaT. BeiBllyto B paboTe mMocygy MOIOT epillaMH WX I[eTKaMU B

Tena0ld BOJle, TIpUMEeHss Ka/JbLIMHUPOBAHHYI CO/ly, MbUIbHBIM pacTBOD,
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TOJYKHUAKOe MbUIO WM CHUHTeTUUeCKHWe MOML[We CpefCTBa, IPOMNO0JaCKUBAKOT
CHaya/la NPOTOYHOM BOJOIIPOBO/IHOM, 3aTeM JUCTU/IMPOBAHHOW BojoM. OueHb
3arpsI3HeHHYI0 TIOCY/ly CO cjieflaMu >XMpa 00pabaThiBalOT XPOMOBON CMeChI0 U
TI[aTeJbHO MPOMBIBAOT BOIoM. CylaT NmocyAy Npy KOMHAaTHOU TeMIiepaTtype Wiy B
CYLUWJbHOM 1IKady, 3akpbIBAalOT BaTHbIMM MpobKamMu ¢ OyMa>kKHbIMHU
KOJIMIauKaMHW U XPaHST B 3alLlMI[EHHOM OT IbIU MECTe.

)Kvgkuve mnuTaresnbHble cCpebl (QWIBTPYIOT dYepe3 OyMakKHBIA WU
MOJIOTHSIHBIM (DUABTP U pa3/iMBalOT B TPOOUPKU TIPU TTIOMOIIM BO POHOK C KOPOTKOM
pe3sWHOBOM TpyOKOM, 3aKUMOM Mopa U CTeK/IAHHBIM HaKOHEUHUKOM. [ljis
YIUIOTHEHUS] >KUJKUX CpeJ, B HMX BHOCAT He0OXOJuWMOe KOJTWYeCcTBO arapa u
HarpeBalOT Ha KWMslled BoJsgHOW 0OaHe [0 TIOTHOTO PaCTBOpPEHUS.
PacriyiaB/ieHHble arapu3oBaHHbIE CpeAibl (PUABTPYIOT uepe3 BaTHO-MapJieBbie
(GUIBTPHI U pa3/MBalOT uepe3 MeTa//InuecKue [BYCTeHHble BOPOHKU IJis TOpSiUero
dbunbTpoBaHus. [{/1s MoyueHus: CKOIIIEHHOTO arapa IpoOUpKY 3aTlo/HSIOT Ha 1/2 ux
BBICOTHI, ZI/IA 3a/IMBa Yallek — Ha 2/3 (Jyulle HCII0/b30BaTh MPOOUPKH OObIEro
obbema), mocje uero CTepuaM3yrT. MOXKHO, He pasiuBas Mo Mpobupkam,
CTepU/In30BaTh cpeAy B Komnbax. IIpobupku u Konbbl Tiepes CTepyIH3alive
3aKpBIBAIOT BaTHLIMU TTpoOKamu. [Tocsie cTepunu3aiuy MpoOOUPKH /1Jisi CKOLIEHHOTO
arapa yCTaHAaBJ/IMBalOT B HAKJIOHHOM IIOJIO)KEHWM W OCTaBJISIOT /11 3aCThIBAHMSI.
Cpe/ia He /I0/KHA IOXOMTh IO BaTHOM MpoOKH Ha 5-6 cMm.

XpaHAT CTepu/IbHbIEe MUTATebHbIE CPeJbl B MPOXJIAJAHOM, YMEPEHHO CYXOM
TOMeIl[eHUU, B TUIOTHO 3aKPBITBIX IKadax, 3aljuiatolliiX OT JAeMCTBUS CBeTa U
BBICHIXaHUS. B CBIPBIX TIOMeII|eHWSIX BaTHble MPOOKW BIMTHIBAIOT BJAry, 4To
MPUBOAUT K pa3BUTHIO MMUIIe/IMaTbHBIX TPUOOB, KOTOpbIe BIOCAEACTBUA MOTYT
TI0T1acTh BHYTPb K0JIO ¥ TTpoOupoK. Kaskayto Koy co cpesioit cHabKaroT 3TUKETKOMN

c o603HaueHHeM ee COCTaBa (MM Ha3BaHUs) U [ATON NIPUTOTOBIEHUSI.

IlpakTnueckas padora Ne 1
XapakTepucTUKa U IPUr0TOB/IeHHEe UTAaTe/IbHBIX CPpeA A1

KY/JIbTHUBHPOBAHUA MUKPOOPIraHU3MOB
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ITeab pa6ombi:O3HAaKOMUTLCSI C OCHOBHBIMH ITATATeIbHBIMH CpeIaMH JJisl

KyJIbTUBUPOBAHHUA MUKPOOPIrdHWU3MOB U Me€TO4dMH UX TIPUTOTOBJIEHUS.

3adauu pabombi:

1. O3HaKOMUTBCSI C XapaKTepPUCTUKOW MMUTaTe/NbHbIX CpeJ 10 Ppa3HbIM

TpU3HAaKaM.

2. OxapakTepu3oBaTh TMTaTeNbHYIO cpeAy (T0 BBIOOPY MperiofaBaTtess) U

BBISIBUTb B Hel KOMIIOHEHTHI, C/Ty>Kalllie UCTOUHMKOM YIJyiepo/ia U a30Ta, (hakTopamu

POCTd, NICTOUHUKdAMH MHUHEDAJ/IBHBIX BEIECTB U IID.

BeiOpath muTaTenbHY0 cpefly (MO yKa3aHWIO TIperofiaBaTesisi).

Xoa pabompbli

IIpuBectu

XapaKTePUCTUKY BBIODAaHHOW TMWTATeJIbHOM Cpefibl TI0 COCTaBy W Ha3HAUeHHIO.

Ornpesie/IUTh KOMITOHEHTBI Cpe[ibl, SB/ISIOLIMECS MCTOYHMKAaMM Yrjiepoja M as3oTa,

MHHepa/IbHbIX BellleCTB, (JaKTOPOB POCTa U Mp.

Tabmuiia 1 — [Ipumepsl TUTaTeNBHBIX CPe[

Ne BapraHTa

CocTaB KOMIIOHEHTOB IUTaTeILHON cpeabl

Cpepa 1 Metacca, KyKypy3HbId SKCTPAKT, XJI0PUJl aMMOHMUSI

Cpepa 2 ['nroko3a, nu3vH, cynbdar MarHus, @ocdat Kamusi, CyabdaT
JKeJie3a, BOZa

Cpena 3 AueraT HaTpus, XJIOPWJ, aMMOHMS, TJIFOKO3a, [IPOXOKEBOM
aBTOJIM3aT, arap, Bojia

Cpegna 4 [TentoH, rtuapodocdaTr Kaaus, arap, IVIFOKO3a, 303WH,
MEeTHU/IEeHOBbIM CUHUH, BOJia

Cpena 5 PacTBOp caxapo3bl C BAHHOM KUCIO0TOU

Cpegna 6 CycJi0 ¢ BUHHOU KHC/IOTOU

Cpena 7 BojHbiiiarap 1 00e3KUpeHHOe MOJIOKO

Cpepna 8 MasbTO3a, MernToH, arap, Boja

Cpena 9 [porxkeBast BOZIa, XJIOPUJ, HATPUs, caxapo3a, arap

Cpepa 10 Bopma, menTtoH U3 Ka3ewMHa, MSICHOW 3SKCTPAKT, [pPOX’KEBOMU

9KCTPaKT, TJIOKO3a, (ocdaT Kanus, aieTaT HaTpus, Cyabdar
MarHus, TBUH-80, arap
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Cpepga 11 [TenrToHHAst BOZia, PACTBOP OPOMTHMOJIOBOTOCUHETO

Cpepna 12 Bopa, rmrokos3a, cynbdar wmarHus, gurugpodocdaTr Kaawus,
JIAaKTaTKaJIvsl, TM3UH, BATAMUHHBIN PacCTBOP

Cpepna 13 Bopa, aujerat HaTpus, XJIOpWJ aMMOHUS, TJIFOKO3a, [IPOXJKEeBOU
aBTO/IM3aT

Cpepna 14 Boga, rugpodocdar kamusa, aurydgpodocdar Kaausd, CyJbdaT
MarHus, XJI0py/l KaJbLusi, arap

Cpegna 15 Menacca, aiuaMMoHuM docdat, Boja

Cpepa 16 Bopa, caxapo3sa, gurngpodocdat Kanvs, HUTpAT HaTpUs, Cyab(aT
MarHusl, XJI0py/] Kaausi, CyJbdaT >Kesie3a, arap

Cpepga 17 Bopa, caxapo3a, HUTpaT aMMmoHusi, auruzapodocdar, cyabdat
MarHusl, Cy/b(dar >kesie3a, arap

Cpepna 18 Mooko, KapTodenbHasi MyKa, MENTOH, SUYHBLIM Oe/I0K, BO/JHBIM
pacTBOP MajlaXUTOBOM 3€/1eHU

Cpepa 19 MsicHas BOJa, TIeNTOH, NOBapeHHasi COJib, arap

Cpepa 20 MsiconiennTOHHasi BO/Ia, »KeJIaTUH

KoHmposbHble Bonpocbl
. TpeboBaHus1, TIpe/ibsIB/IIEMbIE K COCTAaBY TTUTaTe/IbHBIX CPeJ.
. OCHOBHBIE KOMITOHEHThI MUTATE/IbHBIX CPeJl U UX Ha3HaUeHUe.
. Knaccudukaiiysi mutaTe/ibHbIX Cpeji 10 COCTaBy.

1

2

3

4. Knaccudukaiusi nuTaTeIbHbIX CpeJl 0 Ha3HAUeHUIO.
5. Knaccudukaliys nurate/ibHbIX Cpe/l 110 KOHCHCTeHLIUH.
6

. OCHOBHBIe 3Tarlbl IPUrOTOB/IEHUS [TUTATe/IbHBIX Cpef,
TEMA 2. BJINSAHUE PA3HBIX PEXKUMOB CTEPU/IN3AIIVN HA
I'MBEJ/Ib MUKPOOPI'AHN3MOB. OLIEHKA KAYECTBA TITPOJYKTOB,
IIOJIYUEHHBIX METOAOM CTEPW/IN3ALINN

MemooduuecKue yKa3aHus

Psim 6MOTeXHOIOTUYEeCKUX TIPOU3BOJCTB U OT/eNbHble CTaJud TIOJy4YeHHUs
MPOAYKLMK C  MCIOJb30BaHWEM  OMOTEXHOJOTMUeCKWX TIpUeMOB  TpebyroT
obecrieueHs1 aceNTUUECKUX YCIOBUM.

[Top, acenTUYeCKUMH YC/IOBHSIMH TTIOHUMAOT MEepOIIPUSATHS,

MperaTCTBYIOIIKE TT10IIdJdHU0 KOHTAMHWHAHTOB.
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TepMUHOM «KOHMAMUHAHMbI» 0003HAUAIOT TIOCTOPOHHIOK MUKPOGIIOpY,
MHKPOOPTaHNU3MbI-3arPS3HUTETH.

[Tox mopaaep)kaHWeM M CO3/laHWEM acelTUUeCKUX YCJIOBUM B TEeXHOJOTHUU
cyiefiyeT TIOHUMATh:

+ obecrieueHre YCJIOBUM TOMYYeHUS] UKMCTBIX Ky/JbTyp B Jlabopatopuu U
Crieqra/iIn3MPOBAHHBIX OTAE/IEHUAX B PACTU/IBHBIX dIllldpdTdX, KaMepax;

* CTepU/IM3aLIYs, TePMeTH3al|s 000PYA0BaHUS U KOMMYHHUKAIHM;

* crieriya/ibHbIe TIPUEMBI TIPH BBeIeHHH [I00aBOK, 1ToceB, 0TOOp MMpob;

* CTepWIN3allvs TIeHOTacuTe e, MUTaTebHBIX Cpejl, BO3yXa.

[Toq cmepuau3zayueli TOHUMAIOT TIOJIHOe  OCBOOOXKAeHHEe  HOO0TO
MaTepyuaabHOTO II0TOKA, a Takke OO0Opy/loBaHUSI W KOMMYHUKAI[MM  OT
JKU3HECTTOCOOHBIX MUKPOOPTaHU3MOB, UX CITOP.

[Iporieccel, UCMOMb30BaHWE HA TIPAKTUKe  KOTOPBLIX,  CIIOCOOCTBYET
JNOCTIDKEHHIO M TIO/ZIEPKAaHUI0 aCeNTHUeCKUX YCJIOBHM, YCIOBHO MOKHO pa3/ielUTh
Ha /IBeé TPYyMNbl: TIPOLIECChI, YHUUTOXKAIOI[HE TIOCTOPOHHIOK MHUKPOM/IOpY;
TIPOLIECCHI, Y/Ia/ISA0IHe MUKPOOPTaHU3MbI M3 MaTepUaIbHOTO IMOTOKA (PUCYHOK 1).

ITpu BbIOOpE MeTo/a CTEpUIM3ALMK C/eyeT YUUThIBaTh UYBCTBUTE/ILHOCTH
MHUKPOOPTaHHU3MOB K NPUMeHsIeMbIM (haKTopaM, a TaK)Ke MX UHUC/I€HHOCThb, BUJJOBYIO
MPUHA/JIEKHOCTh, COJEp)KaHWe B HUX Bjard, (QU3MoJOrHueckyro G(opmy
(BeretaTWiBHasi, CITOpPbI), BO3PACT KJETOK CIOp, 3HaueHre pH, XuMuueckuii cocras,
(bu3nUeckre CBOKCTBA Cpe/ibl U ee 00BeM.

I'nbeslb MUKPOOPTraHW3MOB TIPH CTEPWIM3al[MM O0YC/IOB/IeHA TIOBPEX/eHHEM
OMOJ/IOTHUECKA Ba)KHBIX MAaKpDOMOJIEKY/T K/IeTKM W, KaK CJIeZICTBUE, HapyIIeHHe
oripejie/IeHHBIX  (u3uonornueckux (GyHKImK. Tak, OTMHUpaHWe K/IeTOK TIpH
TepMO0OpaboTKe BO B/IKHON CpeZie HACTylaeT W3-3a JeHaTypauuu OenKkoB, U
0CBOOOXKJEHUST HYK/IEMHOBBIX KHC/IOT, WHAKTUBALIMKM (EPMEHTOB, TTOBPEXIEHUS
I[UTOTIa3MaTHYeCKor MeMOpaHbl. [1py Bo3/1eliCTBUM Ha K/IETKM CyXOTro kapa rubesb
MPOMCXOJUT B pe3y/ibTaTe AKTHBHBIX OKHMC/IMTEIbHBIX TPOLIECCOB W HaApPYILIEHUS

KJIETOUHBIX CTPYKTYP.
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AcenTHUECEHE YCIIOBHA

L 4 r

[Ipolleccel, VEEITORAKIIHE [Iponeccer, yaanmomme
» AHMH3),
MOCTOPOHHIOK MEEpOGIopy MHEPOOPTAHH3MEL
H3 MATEPHATBEOTO OTOKA
Xenmaecre pemecTea | | SHIangeckHe
(KHCTIOTEL MIET0TH, daKTopH PHIETPORAHHE
XI0pCofIepAallHe Be-

OIECTEA)
/ \ [ epMeTHIAIHA

Temno - cTepEE- JHEpTHH 00.TyIeHHS - HEfpa-
JAIHA, NaCTepE2a- KpacHEIe TyIH, VIETpadHOIe-
nEd, draMOHpoRa- TOEBIE TVIH, PATHOAKTHEHOE
EEHe, KHIITIeHHE. H3TyIeHHE, VIBTPAIEVE.

PucyHok 1 — IIpoweccsl co3manusi aCeNTUYECKUX yCI0BUM

B nuiieBbIx TTPOM3BO/ICTBAX Ha TYOUTEILHOM IeMCTBUM BBHICOKUX TeMIIepaTyp
OCHOBaHbl MHOTME TIpUeMbl [0 YHUUYTOXXEHWI0 MUKPOOPTraHU3MOB B IHILEBBIX
MPOAYKTax U APYTUx 00beKTax, myTeM KUIsiueHusi, Bapku, 00kapKu, MporapyuBaHus,
6/1aHIIIMPOBaHYS, TTaCTePH3aLUY, CTePUTU3aIUH.

ITacTepu3anmsa — 3TO HarpeBaHve marepuasa Ipu temreparype Huwke 100 °C
B TeueHue 20 - 40 muH. [Ipu macrepu3saiuu norubar0T He BCe MUKPOOPTraHU3MBbl, TaK
HEKOTOpble TepMOYCTONUMBLIe OaKTepuu, a TakKe CIIOPbl OCTAlTCS >KHUBBIMU.
ITosTOoMy mactepusoBaHHbIe NIPOAYKTHI C/leflyeT HemMe//IeHHO oXJ1axzaaTh 10 4 - 8 °C
M XpaHWUTb B XOjofe, UTOObl 3aZiepKaTh TIpOpacTaHWe CIop W pa3BUTHE
COXpaHMBIIMXCS K/IeTOK. IlacTrepu3anuy moaBepraroT MOJIOKO, NMWBO, BUHO, HKDY,
(pYKTOBBIE COKHU.

Crepuwiu3anusi — 3TO TepMmuueckass 00paboTka mpu TemriepaTypax BbIllie
100 °C, B pe3ynbTaTre KOTOpOM THOHYT W BereTaTWBHble KJI€TKM W WX CIOPBL
Crepunu3ytoT 6GaHOUHBIE KOHCEPBBI, MHOTHe TIpeJMeTbl U MaTepuaabl B
MeJWLMHCKOW  TIpaKTUKe,  TMUTaTelbHble  cpefbl U obopyjoBaHue B
O61OTEXHOIOrMUeCKOM MPOU3BO/ICTBE.

Bo3zelicTBre Ha MHKPOOPraHM3Mbl pa3/iMYHbIX (POPM JIyYHUCTOW JHEPruw,
TMpe/ICTaB/ISIOMUX C000M 3/1eKTpOMarHuWTHBIe KoJiebaHUs pa3/MyHON [JJIMHBI BOJIH,

TIPOSIB/ISIETCS] TI0-PA3HOMY W 3aBUCHMT OT /JIMHBI BOJIHBI, 03kl 00syueHus. [Ipu
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obsyueHun  Haubosiee  yrHeTaeMbiM B KJIeTKe  TIPOL[ECCAOM  SIBJISIETCS
OKHUC/IUTebHOe(OCPOpPUINPOBaHUe, U3MEHSIIOTCS  (PU3UKO-XMMHUYEeCKHue CBOMCTBA
HYKJIEOIPOTEeUZI0B, NMPOUCX0JAT usMeHeHus B [JHK, HapyliaroTCsi TpaHCKPUIILIUA,
TPaHC/SALMS, (QYHKUMM MeMOpaH, YTHeTAlOTCS HSHepreThyeckre  TPOLECCHI.
Bo3MOKHBI BCe BHUJBI MyTaljui: TeHOMHble — KpaTHble W3MEHEeHHsl TallJIoUnJHOIO0
YyKhC/ia XPOMOCOM; XPOMOCOMHbIE — CTPYKTYDHble W/IA UWC/JIEHHbIe W3MEHEeHUs
XPOMOCOM; I'eéHHble WIA TOYKOBbIE — U3MEHEHHEe MOJIEKYJ/IIPHOM CTPYKTYPhI T'eHOB, B
pe3y/bTaTe CUHTe3UPYIOTCS OesIKU, YTPAaTHBIIIMe CBOIO OMOOTMUeCKyH0 aKTUBHOCTb.

Cpeau XuMH4YeCKHMX BelleCTB MOJKHO BbIJIe/IMTh aHTUCENTUKUA — BEILeCTBa,
ryouTenibHO [IeHCTBYIOIMe Ha MUKPOOPTraHu3Mbl (OaKTepuLIHbIe, PYHTULIUAHbIE) U
3a/lepKMBaroLe pasBuTHe (bakTepuocTaTHUUeCKUe, (yHrUCcTaTUUECKUE).
O((PeKTUBHOCTb [JeMCTBUS AHTUCENTHMKOB 3aBUCHAT OT TPUPOJBI  BeIeCTBa,
KOHL[eHTpaL1H, Bro/10rMUecKrx ocobeHHOCTeM MHKPOOPraH13MOB,
MPO/IO/DKUTENTbHOCTH BO3ZieMcTBUS, TeMriepatypbl, pH u coctaBa cpeabl. bosee
YYBCTBUTEJ/IbHBI K aHTHCEIITUKAM BereTaTUBHbIEe KJIeTKH, YeM CITOpBI.

/13 HeopraHumueCcKMX COeAMHEHMH CU/IbHOJEWCTBYIOILIUMU SIBSIOTCS COJIU
TSDKeNbIX MeTa/uioB. bakTepurgHoe gerctBre nposBasgtoT okucautenu Cl,, I, H,Oo,
KMHO4, HzSO4, HCI, HzS, COz, SO..

/3 opraHnuecKux coeJJUHEHUH TOKCUYHBI [JII MUKPOOPraHMW3MOB (PEHOJIbI,
a/lbZIerU/ibl, CIIUPTHI, OpraHUUecKre KUC/IOThI (CalvL[UIoBasi, YKCycHasl, OeH30iiHasl,
copbuHOBasi), 3¢HUpHBIE Macja, CMOJbI, KpacuTenW (TeHILMaHBHOJIET, (GYKCHH,
OpuTMaHTOBast 3e/1eHb).

MexaHu3M [1eMCTBUSL aHTHUCEIITUKOB pa3/IiyeH:

* IOBpeX/leH!e KJIeTOYHOM CTeHKU U HapyllleHue MeMOpaHbl;

* HapylleHWe oOMeHa BellecTB B pe3y/jbTaTe B3aUMOJEWUCTBUSI C
KOMITOHEHTaMH KJIETKU I10C/Ie IPOHUKHOBEHNS B Hee;

* Bo3/lelicTBUe Ha Oenku, (pepMeHThI;

* PacTBOpPEeHUe JIUTH/IOB KJIeTOUHBIX MeMOpaH;

* usmeHenue pH cpegpl.
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XvMUYecKre BelecTBa MCIMOMb3YIOT s JAe3uH(eKIMd BOJbl, Taphl,
o0opy/ioBaHUSsl, WHBEHTaps, KaK KOHCEPBAHTbI T'OTOBOW TPOAYKIMH, CBIPbHS.
[IprMeHeHMe aHTUCENTUKOB OrpPaHUYeHO M CTPOr0 HOPMUPYeTCsS MO0 Jo3e, lie/d

00paboTKM, Ha3HAUEHHIO TIPOAYKLIUH.

IIpakTuueckas pabora Ne 2

BinsiHMe pa3HbIX PEKUMOB CTePWIN3alMU Ha rH0e/Tb MHKPOOPTaHU3MOB

Ileab pa6ombi:OtieHuTh 3GhGEKTUBHOCTE TEPMHUECKOHW W XUMHUYECKOUH

CTepuin3allii Hd MUKPOOPIdaHNU3MBI.

3adauu pabombi:

1. ITogBeprHyThH CyCIeH3UI0 MHUKPOOPTaHHW3MOB TepMUYEeCKOW U XUMUUYEeCKOU
obpaboTke.

2. [l KaK[JOro TeMIlepaTypHOTO peXXWMa U KOHIIEHTPALMA XUMHYeCKOTO
BellleCTBa paCCUMTaTh BeIMUMHY KPUTEPUs] CTepUIU3aliui A U TOCTPOUTH Tpaduk
3aBUCHMOCTH OT TeMIIepaTyphl U MPoJo/pKuTebHOCTA 00paboTku: A =f (t °C), A = f
(T, MUR);

3. Tlo mnonyueHHBIM pe3yabTaTaM CZie/laTh pa3BepHyTOe 3aKk/aruyeHue o
xXapakTepe BAUSHUSI CTePUIN3YIoIero (hakTopa, MexaHHU3Me ero JeHCTBUs Ha KIeTKU
MHKPOOPIraHHW3MOB, YC/I0BUSIX 3(h(PeKTHBHOTO BO3/IeMCTBHS 3TOro (hakTopa U 00/1acTr

ero McCI10/1b30BadHUA B HHH.[EBOﬁ O0MOTEeXHOJ/IOTUH.

Xo00 pabombli

1. T'otoBUM cycrieH3ut0 X/ieboreKapHbIX ApoXxoKer Saccharomycescerevisiae v
pas/ivBaeM 10 MpobrpKam.

2. TIpoOupku ¢ MHMKPOOHOW CycCIleH3uel BbIIEp>)KMBAeM TIPH  Pa3/TMUHbIX
TemriepatypHbix pexxumax (65 °C, 85 °C, 100 °C). YUepe3s ornpeie/ieHHbIE UHTEPBAJIbI

BpemMeHU (15 MUH) B TeueHMe udaca OTOMpaeM MpoObI U orpefesisieM KOJUUeCTBO
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JKUBBIX KJIETOK C TOMOIIBbI0 KaMepbl ['opsieBa mocsie TpeJBapuTe/ibHOM 00paboTKU
MHUKDOOHOM  CyCreH3WM MeTW/IeHOBbIM CUHUM. JKuBble K/IeTKA OCTarTCsA
MPO3payHbIMK, a MEPTBBIE - OKpallleHbl B T0/Ty00M WM CUHUM 1[BET.

3. MukpobHyto cycrneH3uto obpabaTbiBaeM pa3/UUYHBIMU KOHIIEHTPALUSMU
sTaHona (5%, 10%, 30%, 50% k obbemy cpefsi). Uepe3 orpesiesieHHble UHTEPBAJIbl
BpeMeHU oTOupaeM TpoObl (15 MHMH) B TeueHWe Yaca W OMpeZiesisieM KOJUUeCTBO
JKUBBIX KJIETOK C ITOMOLLbI0 KaMepbl ['opsieBa.

IToocuem kaemok MukpoopzaHu3mos 8 kamepe I opsiesa-Toma

CuerHasi kKamepa ['opsiea-Toma TipeficTaB/sier co0OW TOJICTOe TIpeMeTHOe
CTeKJIo, pa3jesieHHoe Oopo3gkamMu Ha 4YacTu. LleHTpasbHasi uacTb CTeK/Ia HIDKe
6okoBeIx Ha 0.1 MM (ryOMHa KaMmephl) M Ha Hel HaHeceHa ceTKa (PHCYHOK 2).

ITnomags 6o/ILLIOro KBagpaTa papHa 1/25 Mm?, miomags Manoro — 1/ 400 mm?.
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PucyHnok 2 — Cetka kamepsl ['opsieBa-Toma

[Tpu pabote c Kamepoi Heob6X0oAUMO COOMIOAATH OMpe/eNleHHBIA TOPSI0K ee
3aroyiHeHus. BHauase  yriybreHWMe C  CeTKOW  TIOKPBIBAIOT  CIeI[HabHBIM
M OBaHHBIM TIOKDOBHBIM CTEKJIOM MU, CJieTKa TPYKKAMasi, CMeIaloT TTOKPOBHOE
CTEKJIO B TIPOTHBOIIO/IO’KHBIE CTOPOHBI /IO TIOsIBJIeHUs1 Kostel] HbioTOHa. DTH KOJiblja
yKa3bIBalOT Ha TO, UTO IOKPOBHOE CTEKJ/IO TPUTEPTO K CTOPOHaM Kamepbl. ToJ/IbKO

MpU TAaKOM YCJIOBHMM 00BbEM B3BeCH MHKDOOPTaHW3MOB, HaXOASILUNCS B Kamepe,
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COOTBETCTBYeT pacyeTHOMy. Ilocse 3TOro kamepy 3amo/HSIIOT HWCC/IeLyeMOu
cycreH3ueil MuKpoopraHu3MoB. CycCreH3Wi0 BHOCAT uepe3 00OpO3AKy KaMepbl
Kanu/uisipoM Wan nurneTkou. [lo/icueT K/1eToOK peKoMeHAyeTCs HauMHaTh yepe3 3 - 5
MUH TI0CJIe 3aro/IHeHUsi KaMepbl, UTOObI KJIETKU OCeU U TIPU MUKPOCKOTTMPOBaHUN
ObUIM BUIHBI B OJJHOM TJIOCKOCTH. UHC/IO K/I€TOK MOJCUMTHIBAIOT C 00BEKTUBOM 8x
i 40x. OObIYHO MOJCUMTHIBAIOT K/I€TKA MUKPOOpraHusMoB B 10 6ombiivx umm 20
MaJIeHbKMX KBaJlpaTax CeTKH, repemMelrasl rnocjeHyue Mo AWaroHald. YUUThIBAOT
BCe KJIeTKH, Jie)Kall[ie B KBaJipaTe CeTKH, a TAK)Ke KJIeTKH, NepeceKarole BepXHIOK
M TpaByl0 CTOPOHBI KBajpara. [Ipu TmojcyeTe KOJUYECTBO KJIETOK B OObIIOM
KBaJjpaTe He O/DKHO mnpesbiliate 20, a B maioM — 10, B TPOTUBHOM CJlyyae
WCXOJHYH CYCIIeH3WI0 Ppa3BOJAT BOJOIPOBOAHOM Bojou. [l mosyuyeHus
ZIOCTOBEPHOTO pe3y/ibTaTa 00lljee YKUC/I0 MOACUYMTAHHBIX KIeTOK MUKPOOPraHU3MOB
N0/DKHO ObITh He MeHee 600. [ToxcueT KIeTOK MOBTOPSIIOT 3 - 4 pa3a, KaKAbli pa3s
3aHOBO MOHTHPYSI KAMepPY M 3aroJjiHssl ee UCCleyeMOr B3BeCbl0 MUKPOOPraHU3MOB.
910 obecrieunBaeT OOMBIINYI0 TOUHOCTD, YeM TozcueT 600 KIeTOK IpyU OJHOKPAaTHOM

MOHTa>ke KdMepHhI.

4. BbIUMCIUTB YKCJIO KUBBIX KI€TOK B 1 MJT cycrieH3uu 1o gopmyiie (1):

M=a-1000 -n/h-S, (1)

rae M- unc/io KIeTok B 1 MJT CyCIieH3uw;
a - cpeiHee UnCJ/I0 K/IeTOK B 1 KBajipaTe CeTKU;
h - BeICOTa KaMephbl, MM;
S - iomae 1 KBajipara CeTKH, MM,

n - Ko3(hGULIMeHT pa3BeieHUs CyCIIeH3UH.

5. Tloctpouth rpaduueckyto 3aBucUMOCTh M = f(T) >ku3HecrocobHOCTU

KJIeTOK OT TPOJAO/DKUTENILHOCTU WX 00paboTKu orpejiesieHHbIM (pakTopoMm (T).
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[TpoaHanmM3upoOBaTh KWUHETUKY THOeMM MHKPOOHBIX KJ/IE€TOK BO BpPEMEHHBIX
vHTtepBasax oT 0 1o 30 munyT U 0T 30 0 60 MUHYT.

6. [Hna KakKZOro TemMriepaTypHOrO pekMMa M KOHLIeHTPaLiUd XWUMHUUYeCKOro
BellleCTBa pacCuuTaThb BEJUUMHY KDUTEPUsl CTepU/IM3aliuM, Orpeje/isieMbld Kak
HaTypaJIbHBIM JIorapu(M OTHOIIIEHHUS KU3HECTIOCOOHBIX KJIeTOK Iocie 00paboTKu K
HCXO/IHOMY KOJINUeCTBY K/IETOK.

7. Tlo mony4yeHHBIM pe3y/bTaTaM CjeflaTh pa3BepPHYTOe 3aK/l0ueHue O
XapakTepe BIAUSTHUSI CTePUIU3YIOLIero (hakTopa, MexaHU3Me ero JelCTBUS Ha KIeTKU
MHUKDPOOPraHHU3MOB, yC/I0BUsAX 3hdeKTUBHOrO BO3ZeicTBUS (akTopa U o6acTv

HCII0/Ib30BaHUA €ero B HHH.[EBOﬁ OMOTEXHO/IOTUM.

KonmposbHble eonpochbl
1. UTo moHMMarOT o, aCenTUKOM?
2. Kakue (hakTopbl BHeIIIHeM cpe/ibl MOT'YT OKa3bIBaTh OaKTepULAHOe /elicTBIe?
3. OT KakKux mapamMeTpOB 3aBUCHUT UHTEHCUBHOCTh TyOUTeTbHOTO BO3/I€HCTBUS?
4. KakoBbl IpUUMHBI THOEN K/I€TOK MUKPOOPTaHU3MOB TIPY BO3ZeMCTBUM BBICOKUX
TeMIlepaTyp, U3/yUYeHUss XUMAYECKUX COeJMHEHUN?
5. UeM oT/iMuaeTcs racrepusalys OT CTePUIN3ALANA?
6. Kakue xumnueckuie BelljeCTBa UCIOb3YIOT [i/isi 0OecrieueHust acenTUYeCKuX

yCI0BUM?
TEMA 3. KYJIbTUBUPOBAHUE MUKPOOPI'"AHN3MOB
MemooduuecKue yKa3aHus
depMeHTaIUs SABJISIETCS  OTIPe/Ie/ISIoIe CTafreld B OMOTEXHOTOTUUECKHAX
TIPOU3BO/ICTBaX, B TeUeHHe KOTOPOW MHKPOOPTaHU3MbI pacTyT W pa3MHOKAKOTCS,

obecrieuriBasg HakoIJieHWe OuoOMacchl TIPOAYLeHTa W OWOMOTMUeCKd IIeHHBIX

MeTaboMUTOB B Ky/IbTypaabHOU KUAKOCTH.
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OcHogHble 3manbl 6bIPAWUEAHUS MUKPOOP2AHU3MO8

1. TlpuroTtoBjieHve TIUTaTeJLHOM Cpefbl, TIOCYAbl, OOOPYJOBaHUS W
WHCTPYMEHTOB.

2. Ctepunu3saiiysi MATaTeTLHOM Cpe/ibl.

3. BelpammBaHve MHKPOOPraHM3MOB (IOyueHHWEe HWHOKYJ/STa) Ha >KUJKOU
NMTaTe/IbHOU cpe/ie.

4. BeblpalyBaHue MOCEBHOI0 MaTepuasja Ha IJIOTHOM MUTATe/bHOM Cpeje
(BHeCeHHMe MHOKY/ISITa Ha MATATeNIbHYI0 Cpefy).

5. BripaiijiBaHe MUKPOOPTraHU3MOB B (hepMeHTaTope.

6. [TomyyeHre roTOBOro MpoAyKTa — 6e/TKOBO-BUTAMUHHOIO KOHIIEHTpATa.

K Haubonee Ba)KHBIM TeXHOJOTHUYECKUM GaKTopaM OHOTEeXHOJIOrMUecKoro
TIPOU3BO/ICTBA OTHOCSITCSI KOHBEPCHS ChIpbsl, TTPOM3BOUTELHOCTh MPOM3BO/ICTBA U
KOHIIeHTpal[1s T10/ly4aeMoro TMpoAykTa. B nro6oM MUKpOOMOIOrMueckoM Ipoliecce
K/IFOUEeBYIO pOJIb WUrpaeT KyJbTypa MCIO/Ab3yeMbIX MHMKPOOPraHW3MOB. B
OUOTEXHO/MIOTUM  IIWPOKO  TIPUMEHSIOTCS  TIJIeCHeBble  T'PDUOBI,  APOXIKH,
aKTUHOMULIETBI, OaKTepruu U BOJOPOC/H B BHE UMCTHIX WM CMelLlIaHHBIX KYyJbTYP.
B TpaguiMoHHBIX Tpoileccax depMeHTalMy MpeAriouTeHre  OOBIYHO OTJAeTCs
CMeIllaHHbIM Ky/lbTypaM, a B OOJIBIIIMHCTBE COBPEMEHHBIX (hepMeHTALIMOHHBIX
TIPO1IeCCOB — MOHOKY/IbTypaM, BbIpallliBaeMbIM B aCEITUUECKUX yCIOBUSIX.

I[Ipy nodbope KynbTypbl MHWKPOOPTaHW3MOB [jisi  TIPOMBIIIJIEHHOTO
TIPOM3BO/ICTBA Hanbojiee Ba)KHBIMU SIBJSIFOTCSL CJIeAyIOIHMe MHUKpOOUOIoruuecKrie
(akKTOphI:

- CIIOCOOHOCTh  CHHTE3WpPOBaTh 1[eJIeBOM TMPOAYKT (3KOHOMHYECKHI
K03(pbHLIMeHThI BbIX0Za TIPOIyKTa WU MPOAYKTOB);

- BbICOKAasi CKOPOCTb pOCTa W/WIW CKOPOCTH TIOJlyYeHUs] KOHEeUHOTO
TIPO/IyKTa;

- CPOJICTBO KY/bTYPBI-PO/IYLIEHTA K YIJIEPOJHBIM W 3HEpPreTUueCKuM
cybcTparawm;

- CTabUBHOCTE W HENpPUXOTIMBOCTb  KyJbTypbl  TIPOAYLIEHTa

(YCTOMYMBOCTD K 3apa’KeHUI0 TTIOCTOPOHHEU MUKPO(JIOPOK).
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Ons  eblpawjuearuss 000N KyAbTYpbl HEOOXOAWMBI: >KW3HECIOCOOHBIN
TOCEeBHOM MaTepuasl, UICTOYHUKY SHEePTUU U yriepoja, MuTaTe/bHble BelllecTBa [Jist
CUHTe3a OMOMacChl, OTCYTCTBHE UHTMOUTOPOB POCTa M COOTBETCTBYHOIIME (PU3HKO-
XUMUYeCcKre yCI0BUS.

[Tpu monyueHUM >XU3HECTIOCOOHOTO TMOCEeBHOTO0 MaTepuasna, TpeXkzie BCero,
HeobxouM mo100p THUTaTeNbHOU cpefbl. [TumamenbHas cpeda TipefiHa3HaueHa Jist
HaKOTIeHUs], BbI/IeJIeHUs] M COXpaHeHUs MUKPOOPTaHU3MOB, a TaK >Ke /IS TIOJTyueHust
6uromacchl W/WIK LIeHHBIX MPOAYKTOB MeTabonm3ma. B coctaB mutarenbHON Cpefibl
JO/DKHBI BXOJJUTh OpP2aHO2EHHble 3/1emMeHmbl (yryiepof, BOJOPOJ, KUC/IOpPOJ, a3oT),
30/bHble MaKkpoanemeHmbl (docdop, cepa, Kene3o, Kalui, KalbLiuii, MarHuu) u
MUKpO3/1emeHmbl (MapraHell, XJI0p, HaTpUii, MeJb, OOp U T.I.), BCe TMepeurcieHHbIe
5/IeMeHThI JI0/KHBI BXOJUTh B Cpefly 8 /1e2KOyCc80sieMOM O/151 MUKPOOP2AHU3MO8
guoe.

HcmouHukamu yenepoda pjisi TeTepoTpO(dHBIX MUKPOOPTraHU3MOB MOTYT OBITh
yraeBobl (MOHOCAaXapubl W TOMMCAXapU/bl), COUPTHI, OPraHUUeCKHe KHCIOTHI,
yTJIeBOJIOPOAbI U IPyTHe COeJUHEeHUs] TIPUPOJHOTO TIPOUCXOXKAeHHs. VICTOUHUKaMu
a30Ta B MUTATe/NLHOW cpefile MOTYT ObITb Oe/IKM, aMUHOKHUC/IOTBI, COJIM aMMOHHUS,
HUTpPATbl M HUTPUTBHI, a TaK >ke aTMocdepHbId a30T. B KauecTBe HCTOYHMKA
KUCJIOPO/Ia MOTYT BBICTYTaTh pa3/MuHble COeMHEHHs], HO MHOTHe MUKPOOPTraHW3Mbl
HY>KJAIOTCS1 B aTMOC(epHOM KHCIOPOJe, YU MOTYT PacTU TOJBKO B €r0 MPUCYTCTBUM.
OcTanbHble 3/1eMeHTbl BHOCSTCS B Cpefly B BUJle BOJOPACTBOPUMBIX cojeil. [lpu
BbIOOpEe ChIpbsSi /i/Isi TIPOMBIIIVIEHHOTO TMpHMeHeHUsT HeoOXOAWMO YUYWThIBaTh He
TOJILKO CO/IeP’KaHHe OCHOBHBIX 3/IEMEHTOB B HeM, HO M ero ce6ecToMMOCTb.

OO6s13aTe/IbHBIM ~ YC/IOBUEM  OCYII[ECTBIEHHUST MHOTUX OMOTeXHOTOTMUeCKUx
TIPOLIECCOB  sIBJISIETCSI paboma 8 acenmuueckuX YC/08UsiX, TIO3TOMY pelliaroliee
3HaueHUe KMeeT CTepWIu3alusi Cpefibl, a B Cjiyuae a’3poOHBIX TPOLECCOB — U
Bo3ayxa. Crepunusauus (obecrijioKuBaHuWe) — TIOJHOE YHUUTOXKEHHEe B
CTEepU/IM3yeMOM MaTepuajsie KaK BereTaTUBHBIX, TaK W TIOKOSIIUXCS (opM

MHUKpPOOpraHu3MoB. CTepubHOCTE 0OecrieunBalOT, oOpabaTbhiBasi CTEPHIU3YeMbId
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00beKT ¢pusuueckumu (Temreparypa, obsyueHue, GUIbTPALUs) WK XUMUUYECKUMU
cpedcmeamul.

B kauectBe Gu3MUeCcKUMX Cpe/ICTB Ha IIPAKTHKe uYallle BCEro HCIIOMb3yIOT
B/IAXKHYIO U CyXyl CTepWIM3aldi0 >KapoM, a TakK e CTepUIN3aLUIo
dbunbTpoBaHUeM. BnakHOU cTepu/iv3aluu MoJIBepratoT Cpefibl U MOCYAy, CyXOu —
MOCY/ly ¥ UHCTPYMEHTBI, CTeprIn3aliui hbUIbTPOBaHUEM — BO3/[yX U JabWibHbIe (He
crabunbHbie) cpeabl. Cyxas crepunusaiusi MeHee 3¢deKTHBHa, ueM Ba)KHasl.
Crepumm3aiuio oomyueHrem (Y ®P-cBeT) UCTONB3YIOT [/ CTEPWIM3ALMHM BO3ZAyXa
TIOMeIlleHUM U TIOBePXHOCTEM.

AcernThueckue YC/IOBUS MOKHO TIOAJIepXXUBATh C TIOMOIBI0 XUMUYECKUX
Cpe/ICTB, KOTOpPbIe MCMOJIb3YIOT TIPH CTePUIM3allii OCHOBHOTO U BCIIOMOT'aTe/IbHOTO
obopyaoBanusi. ['nbenb MHKPOOPraHW3MOB CIIOCOOHBI BBI3BaTh XUMUUECKHE
BelIlecTBa, KOTOphIe Crieliu(puuecKu Win HecrielupruuecKu CBS3bIBAIOTCS C Oekamu,
WHAaKTUBUPYs  OIpeZie/ieHHble TPYIMIbl  aKTMBHBIX  ¢depMeHTOoB. K  Takum
HecrieliudUUeCKMM BellleCTBaM OTHOCATCS XJiop, WoJi, dopmanuH, ¢deHos, a K
creliupuuecKUM — aHTUOMOTHKH, Cy/Tb(aMuJHbIe TIperapaThbl U T.[.

[Tpu BHeCeHHH B CTEPUIBHYIO TOAXOSAIIYIO CpeAly HeOOJIbIIIOro KOMuecTBa
Ky/JIbTYPbl MUKPOOPTaHW3MOB, OHM HAaUMHAIOT WHTEHCHMBHO PACTU U Pa3MHOXaThCSl.
B pe3ynbrate pocTta M pa3MHOXKEHUs K/IeTOK MHUKPOOPraHM3MOB B TTMTaTe/bHOU
cpefe yBenuuMBaeTcss Ouomacca. Ee KommuecTBO MOKHO OXapaKTepPHU30BaTh IO
CyxOoi Macce K/eTOK Ha eluHUIly oObeMa (MT/J, I/7), B TOM Cly4yae eCju K/IeTKU
HMMeIOT TIPUMEPHO O/IMHAKOBBIE pa3Mephl, TO U T10 UYHUC/IYy K/IeTOK B euHUIle oObeMa

(MH./Mn, MApA./MIT).

Memoobl KOHMPO/151 MUKPOOUO0/102UYeCK020 npoyecca
Pocm u pasmHodceHue Kyabmypbl MOXKHO OIpeJeIuTb Pa3IUuuHbIMU
MeTo/laMu:
- ueHTpudyrupys umu GUAbTPYS KY/AbTYpPa/lbHYH0, JKUAKOCTb uepe3
MeMOpaHHbIA (GUIBTP Y BHICYIIMBAs MOTYYeHHYO TacTy [0 TTIOCTOSTHHOM MacChl;

- HedhesTOMeTPUYECKU, U3Mepsisi CBETOTOT/IOIeHHe K/IeTOUHOM CyCIeH3UH;

22



- ompefiesisisi COZiep>KaHUe a30Ta B Gromacce, TIOyYeHHOUW W3 OmpeziesieHHOTO
o0bema MuTaTeIbHOM Cpe/ibl;

- TI0 UHTEHCUBHOCTU BbIJIe/IeHUs] KaKoro-nubo BelriecTBa (rasa, KUC/IOThI U
T.IL.).

Yucno K1emok 8 Ky/bmypa/abHOU HCUOKOCMU OTIPeeJisItOT:

-  MUKPOCKOMMUYECKH, TPSIMBbIM MOJACUYETOM KJIETOK, UCTIO/b3Ys CreLuaabHble
Kamepel ['opsesa, Toma u Jp.;

- 110 TI0/ICYETY BBIPOCILLMX KOJIOHMH B yalikax [leTpwu.

Pocm MUuKpoopz2aHu3mo8 U e20 mamemamu4eckKoe onucaHue

CymiecTByeT ZiBa criocoba Ky/JIbTUBUPOBAHUS TIOMYJISLIMM MUKPOOPTaHHW3MOB B
r1yOrHe XXKUIKOH Cpe/bl: TIePUOANUeCKUNA Y HETIPePhIBHBIMN.

[pu TepUoANUeCKOM criocobe Ky/JIbTUBUPOBaHUS TIOMY/ISILIUU
MHKDPOOPraHW3MOB TIPOXO/UT I11eCThb a3 pa3MHOXKeHUs: Jjar-Ggasy I, repexofHyro
da3zy I, ¢a3y s3KcroHeHI[ManbHOTO WK yYcKopeHHoro pocrta III, ¢a3y 3amesieHHOro
pocta IV, cratmonapnyto ¢asy V, dazy otmupanus VI (pucyHok 3).

Buj KpuBOl pocTa [poxoKell MeHsieTCsI B 3aBUCUMOCTA OT  YCJIOBUM
Ky/IbTUBUPOBaHUSI, HO MOC/Ie/I0BaTeTbHOCTh (ha3 OCTaeTCsi TOU e.

st XapakTepUCTHMKHA  JAWHAMUKA  OMOTEXHO/JIOTMUeCcKoro  mporjecca

HUCIIONB3YIOT KWHETUYECKHE U CTEXHNOMETPHUUECKHE TTdPDaMETPHI.

g X
{4ucno
K71emok)

Xy

le {72 T‘j' %4 15 T, "7}
PricyHok 3 — I'padiik HakoIjIeHust unc/ia GakTepraibHbIX K/IETOK

IIPpH KYJIbTUBUPOBAHHWUW HA ITUTATEJIbHBIX CpeldaX
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KuHemuueckue napamempbl XapakTepusylT H3MeHeHHe I[Ipoljecca BO
BpeMeHU. K HUM OTHOCATCA Takue napameTpbl Kak yZieslbHas CKOPOCTb pocTa ([) U
MeTabonutrueckuii Koapduuuent (q). s XapakTepuCTUKUA Pa3BUTHSL KY/bTYPbl
MHKDOOPraHM3MOB HCIOJIB3YIOT CKOPOCTh pOCTa Ky/abTypel V  (U3MeHeHuHe

KonuecTBa OriomMacchl B eIMHULY BPeMEeHH):

dX

V=—"7o.

dt
YroObl ompefenuTh, C KaKOW CKOPOCTBbIO HeT IIPUPOCT OHMoMaccel OT
HCXOZHOTO e€é KOJMuecTBa 3a OIpejle/ieHHbIH TPOMEKYTOK BpPeMeHM HCTIOJb3YIOT

CpeJiHIOI0 CKOPOCTh POCTa:

re  Xo, X — KOJIMUECTBO OMOMACChl B Hauajle M KOHLIe Ky/JIbTUBUPOBAHMUS, KI/M;
To, T — HAYaJlbHOE M KOHEUHOE BpeMs OTCUeTa, Y.
Eciv  mipupocT 6uomacchkl B eIMHHUI]y BPeMeHHW OTHECTU K OJHOW eAuHHLIe

aKTUBHOM OHMOMACChI, TO y/eJIbHYF0 CKOPOCTh POCTa MOYKHO BBIUHC/IATD T10 (hopMmyiie:

|_|_=_-_'

x dt
CpeiHIOI0 y/efbHYH0 CKOPOCTb pOCTa 3a Tepuojf t, — t; MpU yBeIuYeHUU

6roMacchl Ha X, ¥ X; oTIpeJiesisifoT 110 opMmyie:

1 .Xz_Xl
X t,—t

cp 2 1
CKOpOoCTh MOTpe0JIeHUsI OTpeZie/IeHHOTO CyOCTpara pacTyI[UMU KYJIbTypaMU

YacTo OMNKChIBAeTCs MeTaboMUTUUeCKUM KO3 dHULIeHTOM:

e
’ Scp (t1_t0) ,
rae So, Si — KOHIleHTpanus cybOcTpaTa B cpeJe B Hayajie M B KOHIIE

Ky/TbTUBUPOBaHUSI.
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B oOmieM ciayyae MeTaboMMTHUECKUM KO3DOUIIMEHT XapaKTepU3yeT JI0JI0
cybcTpaTa, MCIO/Ib3yeMOro AJisi pOCTa OTpe/le/IeHHOTO KOudecTBa OHMOMAacChl 3a
OIpe/ie/IeHHbIN TIPOME)KYTOK BPEMEHHU.

KuHeTnueckre MapaMeTpbl He [alo0T I[eJIOCTHOM KapTHHBI 0e3 yuera
CTeXMOMETPUYEeCKUX KO3(PhHUILIMEeHTOB.

Cmexuomempuueckue Ko3gpguyueHmbl XapaKTEPU3YIOT COOTHOLIEHUE MEXY
WCXOJHBIMU U KOHEUHBIMHU MPOAyKTaMu. [Tpu 1r060# KOTMUeCTBEHHOM OL|eHKe poCTa
MHUKDOOPTaHW3MOB W/WIA CHUHTEe3a KOHEYHOrO TIPO/IyKTa HeoOXOAMMO CBs3aTh
obpazoeaHue MUuKpobOHolU  6uomaccbl ¥ TIPOAYKTOB (KOHEUHOTO TIPOAYKTA) C
pacxodoeaHueM cybcmpatoB (HayaJbHOTO TPOAYKTA) M TMTATebHBIX BEIEeCTB.
Ecy KoM4ecTBO MOTyuYeHHOM OGuomacchl 0603HaUMTh X, a BHECEHHOT'O TTOCEBHOTO

Marepyasia S, TO SKOHOMHUYeCKHMU KO3(hduuueHT  (ypoykai), OMNpejessitoT TIo

dbopmyie:

X, - X

2° ™

YX/S= S S
172
b

rae S; W S; — KOHI[eHTpalusi cyOcTpata B cpefie B Hauvaje W B KOHI[e
KYJIbTUBUPOBAHUS.

OkoHoMHuueckui Ko3huimeHT (Yxss), KOTOPbI MHOT/Ia Ha3bIBalOT BLIXO/IOM
buomacchel, MeeT 0OJIbIIIOe 3HaUeHHWe, KaK /i1 XapaKTePUCTUKHU (H3U0TOTHUeCKAX
CBOMCTB KY/bTYPBI, TAK W B TTPAKTUUYECKOM TIPU TIOJTyUeHHH OMOMacChl UM CUHTE3e
Kakoro-i16o mpo/iykra. OH T03BOJISIET CBSI3aTh CTeXHOMeTpUueckue Ko3huimeHTsb

C KMHeTHYeCKNMHn KOB(b(iJI/IL[I/IEHTaMI/I.

Tako¥ Toka3aTesb, KaK BBIXO/] 110 MacCe WMeeT CYIIeCTBEHHBIM HeJ0CTaTOK,
TaK KaK He XapaKTepu3yeT 3HeprocojepkaHue cyOcrtpara. Tak rmporjecckl pocrta
MHKPOOPraHH3MOB Ha I'/TFOKO3€e W 3TaHOJIe MOTYT UMeThb O/JMHAKOBbIe SKOHOMUUECKHEe

K03(hPULIMeHTbI, HO pa3Hble SHepreTUYecKue.
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OHepreTMUeCKUd BbIXOJ, (1)) XapakTepu3yeT [O/I0 3Heprud cyoOcTpaTa,
nepemiefiiytro K  Oumomacce.  OpraHuueckde — BeIeCTBa,  MCIIO/b3yeMble
MUKpDOOpraHM3MaMyd B  KadecTBe  cybcTparta, pa3idyHbl TI0  CBOEMY
SHEProcofiep>kaHuio. Yem BbIllle CTeleHb BOCCTAHOBJIEHHOCTH CyOcTpaTa, TeMm
Oorblile KOTMUECTBO SHEPTHH MOXKET OBbITh MOTyYeHO MUKPOOPTaHW3MaMH TIPU ero
accuMuisiiuu. KommuecTBeHHO CTerleHb BOCCTAHOB/IEHHOCTU OpraHAYeCKUX BelleCTB
eCTb UMC/IO0 3/JeKTPOH-5KBUBAJ/IEHTOB, I[lepe/laBaeéMbIX OKUC/IUTENI0 TIPU TOJHOM
okucienuu Bewjects CH,O,Ngy, B pacuere Ha OZjMH FPaMM-aTOM yIJjiepoza.

Y = 4+p-2n-3q

CBs13b MEXAy SHepreTndyeCKrMM BbIXOAOM M BBIXO/JZOM II0O MdCCe€ HaxXOoAdAT I10

yPaBHEHHIO:

n= (OXYX/ O-SYS) : Yx/s,

rie Ox, O— BecoBas [oJis yIyepo/ia B Omomacce v cyOcTpare, COOTBETCTBEHHO;
Yx, Ys — CTeTleHb BOCCTAaHOB/IEHHOCTH OMOMacchl M cybcTpaTa, COOTBETCTBEHHO;

Y xs — BBIXO/] T10 Macce.

ITpakmuueckas paboma Ne 3

H3yueHue KuHemuKu pocma 0podicceli npu 21youHHol pepmeHmayuu

Ileab pabombi: V3yunTb KWHETHKY POCTa [JPOXOKeH TIpU  TyOMHHOM
KYJIbTUBUPOBaHUM.

3adauu:

1. TlpoBecTn mnepuoyUeCKUM MpOLIECC KYJbTUBHMPOBAHHUS JPOXOKeU pofa
Saccharomyces Ha CHHTeTHYECKOM Cpejie C UCI0J/Ib30BaHNEeM TJIFOKO3bI WK Caxapo3bl
B KaueCTBe UCTOUYHUKA YI/Iepoza YU SHepruu.

2. Tlo pe3ysbTaTaM 3KCIIepUMEHTa BBIYMC/IUTH OCHOBHBIE TEXHOJIOTHUYECKHe
XapaKTePUCTUKH TIepUOIAYeCcKOro rpoiiecca T1yOrHHOM (pepMeHTaI|K J[POACOKEH.

Xo0 pa6ombi
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1. ITocmpoeHue KaauGpPoeoUHOU npsmMol 0s onpedeseHUs1 AOCOMIOMHO
cyxotl 6uomaccol u Koau4ecmea K1emoK MUKpoOp2aHu3mMos.

[7i1 TIoCTpOeHUsT Ka/IMOpPOBOUHOTO TpadHKa TOTOBAT 6 CYCITeH3UWM JPOXOKel
pa3HoOM KOHL|€HTPAL1U. CeTopaccesiHye CyCIeH3Uu W3MepSIOT Ha
crieKTpo(oToMeTpe B KIOBeTe C AJIMHOW CcBeTOBOro IyTd 0,5 CM TP [i/TMHE BOJIHbI
490 HM. B kaxzaou u3 6 CyCcrneH3Wd OrpefessitoT KOIMYEeCTBO KJIETOK JAPOXOKEN B
cueTHOl Kamepe ['opsieBa-Toma u abcomoTHO cyxyio 6uomaccy (ACB), ucronb3ys
MeTO/, BBICYIIIMBAHUS /10 TIOCTOSTHHOM MacChl. Pe3y/ibTaThl M3MepeHuH MpUBe/ieHbl B

Tabnmrie 2.

Tabsmuria 2 — KonruecTBo K/1eTOK Apoxokel B cycrieH3usax, ACB 1 cOOTBeTCTBYIOIHE

MoKa3aHusi crieKTpodoToMeTpa

[Toka3aTenu CycneH3usi IpoxoKen

1 2 3 4 5 6
KonnuecTBO K1eTok, M/IH/MI 0 43 81 121 163 212
ACB (r/n) 0 1,25 2,43 3,58 4,86 5,97
IToka3aHus crieKTpohoToMeTpa 0 0,21 0,4 0,59 0,8 1,02

2. [Todzomoeka nocegHo20 Mmamepuasia u numamesibHOU cpeobl

OpoxoKy mepecerBarOTCs C MY3€MHOU KYJIbTYPbl Ha CBEXWW CKOLLIEHHBIM
cycno-arap. [lonyueHHble KOCSKH BBIZEP)KUBAOT B TePMOCTaTe TIPU TemrepaType
30°C B TeueHue CyTOK. Uepe3 CyTKA MNPOU3BOJAT CMbBIB BBIPOCIIEM Ha KOCSKax
KYJIbTYPbl B CTEPWIbHBIX YC/JOBUSIX CTEPUIbHbIM (PU3MOIOTUUECKUM PacTBOPOM.
[TosyueHHYI0 TaKUM 00pa30M CYCIeH3HWIO APOXOKeH (MHOKYJIST), UCTIONB3YIOT /s
3aceBa B (hepMEHTED Ha CUHTETUYECKYIO MUTATebHYIO CPe/ly 3a/JaHHOr0 COCTaBa.

CocTtaB muTaTenbHOM Cpefibl: TtoKo3a — 9 %; aquammonwumidocdar — 0,3 %;
aMMOHUN cepHOKMCIbIM — 0,16 %; xyopucteii kKamun — 0,06 %; MarHuim
cepHOKMC/bIM — 0,02 %. 3amepuTh BelvurMHy pH pacTBOpa Ha MIOHOMETpE U OBECTU

npu Heobxoaumoctu A0 4,5 70 % oprodocdhopHO KUCIOTOM WM aMMHAYHOMN

BO/IOM.
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3. KyasmueupogaHue 0podiciiceli

OKCllepuMeHTa/IbHble  [JaHHble [/l ONpe/leJIeHUss  TeXHOJIOTMYeCKUX
rokasaTesiell Tpoliecca Ky/JbTUBUPOBaHMs TOJyuarOT Ha j1ab0OpaTOpHOI yCTaHOBKe
(pycyHOK 4).

YcTaHOBKa COCTOUT U3 eMKOCTH 00beMoM 1 J1 /171 BeIpaIl[MUBaHUS APOXOKeH 6,
cHab)keHHOUl OapboTepom 8 [ paBHOMEPHOrO pacrpeiefeHUs BO3[yXa,
HarHeTaeMoro Kommpeccopom 11. OtpaboTaHHBIM BO3AYyX OUUIIAETCS, IPOXO/s
cucteMy GuibTpoB 2. EMKOCTh KyJnbTMBaTOpa CHab)KeHa pyOallikoil 7, B KOTOPYIO
II0/IAaeTCsl BOJA OT yJ/bTpaTepMocTaTaljjis IOAJeprkaHUs TeMIlepaTyphl Ipoliecca
BbIpalljuBaHus. YpoBeHb PH UM Temriepatypa cCpefbl U3MepsieTCsl 3/1€KTPOAOM 5
roHomeTpa9. Pacxon Bo3ayxa, yCTaHaB/IMBaeTcs: porametrpoMm 10.

[lepen Hauasom Tipouiecca (¢epmMeHTalMM TPOU3BECTH  aCeNTUUeCKYHO
00pabOTKy eMKOCTU KyJ/ibTUBaTOopa »3TaHo/AOM. [locie uero 3amofHUTH €ro
nMUTaTeJbHOW cpefjoil, oToOpaB B TIpoOMpPKY 15 M/ MCXOJHOM cMecu st
omnpejieJieHHWs] B HeW COJlepXKaHWs caxapa. BK/IOUWTH y/nbTpaTepMoCTaT M HarpeTb
nuTarTe/ibHbId pacTBOp A0 TemrmepaTypbl 30-31 °C. Ilocie wero uepe3 mryuep 8
BBECTU uepe3 BOPOHKY CYCIEH3HI0 3aCeBHBIX: [IPOOKel (MTOCeBHOrO0 Marepuana) B
KomuecTBe 12 % K 00beMy MuTaTe/lbHOM cpefibl. Temriepatypa cpefibl B TeueHHe
rporiecca, Takke Kak U pH cpeja KOHTponupyeTrcss C MOMOLLBIO HMOHOMETPA,
3JIeKTPOJ, KOTOPOT'0 IMOCTOSIHHO HaXOAUTCS B KUAKOCTU. BK/OUUTH KOMIipeccop 3 U
YCTaHOBUTH PacXoj BO3ZlyXa paBHbIM U3 pacyera 5- 0 M*/M>4 € MOMOIILI0 poTameTpa
10. OtpaboTaHHbIM BO3AYyX yanseTcs uepe3 wTylep 3, CHaOXeHHbIN GUALTPOM 2 U3
AKTUBMPOBAaHHOI'O YIJ/II W CTEK/JIOBaThl [Jid 3aJlepXKKU Karejlb Cpelbl U KIeTOK

JPOXOKEN.
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1 — yneTpOTEPMOCTAT; 2 — PUABTP OUUCTKM BO3AyXa; 3 — IITYLIEp BbIXOJa BO3AyXa; 4
— IITYLIEp BBOZA CpeAbl ¥ 0TOOpa npob; 5 — anektpox pH — MeTpa; 6 — eMKOCTh
Ky/IbTUBATOpa; 7 — pybaiiika; 8 — 6apborep; 9 — noHometp; 10 — potametp; 11 —

KOMIIpeccop

PucyHok 4 — Cxema /1ab0paTOPHOM YCTaHOBKY /I/Is BbIPAIIIUBAHUS APOXOKeH

OTtcuet BpeMeHH KYJ/IbTUBUDOBaHUA C/1eAyeT HaUWMHAThL C MOMEHTAd BHECEHUA B
MUTaTebHYIO Cpefly 3aceBHBIX JApoxokeit. IlepByro TipoOy /st ompejesieHust
HavaJbHOW KOHIIEHTpAI[uM APOXCKEBLIX KIETOK Xo OTOMparoT B KojudecTBe 1 Ml
CTepUW/IbHOU MUIeTKOM 4yepe3 1uTylep 4 uepe3 1-3 MUH MOC/e Haudajaa Mpolecca.
IInuTenbHOCTh (pepMeHTalMM COCTaBAsIeT 24 yaca, OTOOP Ipob MpPOHM3BOJSAT uepes
KaKzble 3 yaca Jijisl OTipe/ie/IeHusI X, — KOJTMUeCTBa BBIPOCIIel O1oMacchl.

4. Ananu3 npo6, omoGpaHHbIX 8 X00e Ky/1bmueupoeaHusi Opoxcicell

B xkaxmgou mpobe ompeaenstoT cojep)kaHne ACB, KOIMUecTBO KIETOK,
KOHLIEHTpAL1I0 caxapa.

4.1 Onpedenenue ACFE u koauuecmea K/i1emok

[Ipu Tex >ke yCIOBUSIX, B KOTOPBIX U3MEPSI/IU CBeTOpPacCessHue B CYCIEeH3UsIX
JPOXCKEBBIX KJIETOK TIPU TTOCTPOEHHH KanrOpPOBOYHOM KpHBOH (A/1MHA BOJTHBI CBETa,
TOJIIIIMHA KIOBETHI), W3MEepsSIIOT CBeTOpaccessHWe P00, OTOOpaHHBIX B JUHAMHKE

pa3BUTUS UCCIeAYeMOM KY/AbTypPbl APOXOoKeU (Kakable 3 yaca B TeueHHe 24 4acoB),
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Ha criektpodoromerpe. [1o kKanmubpoBouHOMY TpaduKy oOmpezessitoT abCOMFOTHO
CyXyto 61omMaccy v KOIM4eCTBO K/IeTOK.

4.2 OnpedeseHue KOHYyeHMpayuu caxapa

B kaxgou mnpobe, HauMHasg C WCXOJHOTO MOMEHTa KY/JIbTHBUPOBAHUS,
onpezieJIUTh COZiEP)KaHWe caxapa B Cpefle, KAK OCHOBHOIO YIJIePOJOCOZep Kallero
cybcTpaTta, [A7s1 3TOTO pPEeKOMEHAYeTCs MCMO/b30BaTh MOJOMETPUUeCKUd MeTo[
oripeiesieHHUs caxapa B OMoJioruyecknux 06beKTax.

OcHoBoOM HO0J0MeTPUYeCKOro MeToja SIBJISIETCS CIIOCOOHOCTH
peAyLUPYIOLIUX caxapoB (T/IFOKO3bl M MajabTO3bl) OKHUC/IATBCS MOAOM [0
COOTBETCTBYIOLIMX KUCIOT. OrpefeneHUI0 TMpeJlecTByeT XOJIOCTOM OIBIT, B
KOTOPOM OIIpejie/isieTCsl COOTHOLIIeHre MexXAy NpurotosieHHbIMU 0,1 H pacTBopamu
vona (25 M) u THocynbdara HaTpus. Ero MpoBOAST, KaK yKa3aHO HUKe, TOJbKO
BMecto 10 w1 pa3baB/ieHHONO OCHOBHOTO pacTBOpa B KOHHUYECKYH KOJiOy
oTMepuBaroT 10 MJT AUCTUIMPOBAHHOM BO/IBI.

OCHOBHOM pacTBOp, COZiep>Kall[iii caxapo3y, pa30aestoT B 10 pa3. [lis aToro
B MEpHYI0 K010y BMeCcTUMOCTLI0 100 cM® oTMepuBaroT numnetkoil 10 M1 OCHOBHOIO
pacTtBopa, 00BeM pacTBOpa [AOBOJSAT JUCTA/UTMPOBAHHOM BOJAOM 0 MeTKH U
TLaTe/IbHO IlepeMellBatoT.

10 M7 mMoOJlyyeHHOTO pacTBOpa MUIETKOW TepeHOCST B KOHWYeCKyr Kojoy
BMeCTUMOCTBI0 250-400 cM?, Tyza ke oTMepuBaroT rumneTkoi 25 mi 0,1 H pacTBopa
foma u memyieHHo TipwivBaroT U3 Oropetkr 30 mi 0,1 H pacTBopa THAPOKCHA
HaTpusi. CopepxuMoe KOJIObI TIATeJbHO TepeMellrBalT, HaKphIBAIOT KOJOY
YaCOBBIM CTEKJ/IOM WM 3aKPbIBAIOT ITPOOKOM U CTaBAT B TeMHOe MeCTO Ha 15-20 MuH.
3aTeM BHOCAT 4,5-5 Mi1 1 H pacTBopa CepHOM KUC/IOTHI U TUTPYHOT 0,1 H pacTBOpoM
THOCY/Ib(aTa HATPUS /10 CBETJ/IO-XKEJITOr0 OKpAlllMBaHUs, B KOHLe A00aBsisoT 1 mi
pacTBopa Kpaxmasa U MpOoA0/IKatoT TUTPOBaHUe 10 00eCLiBeUMBaHUSI.

MaccoBasi j0/151 peiyLIMPYIOIIUX BeLeCTB B IepecyeTe Ha cyxoe BellecTBO (%)
orpeJensoT 1o GopMmyiie:

5 o_ Iy =17 19K -100-100

= 200¢
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rne Vo — obbem 0,1H pactBopa THOCy/Ib(haTa HaTpus, W3PACXOAAHHOTO Ha

tutpoBanue 25 mi 0,1 H pacTBOpa 110/a B XO/I0CTOM OIIbITe, MJT;

V — o0bem 0,1H pactBopa THOCYy/Ib(aTa HATpHs, H3PACXOJaHHOTO Ha

TUTPOBAHUE TIPU dHAJ/IN3€, MJI;

9 — macca rmoKo3sl, cooTBeTcTBytoijass 1 ma 0,1H pacTBopa THOCy/bdara

HaTpUsl, MT;

K — nomnpaBouHblii K03 @dUIIMEHT K HOPMa/JIbHOCTU pacTBOpa THOCYJ/ib(aTa

HaTpUs;

200 — macca caxaposbl, cozepxkamasicss B 10 My pa3baB/ieHHOTO OCHOBHOT'O

pacTBOpa, MT;

C — MacCoBasl JI0JIsi CyXUX Bell[eCTB caXxapo3bl, %.

[TonyuyeHHbIe pe3y/bTaThl BHOCST B Tabuily 3.

5. O6pabomka no/iyueHHbIX pe3y/abmMamoe

[Tonb3ysick KaMOPOBOUHOM KPUBOM

(Tabn.2), ompenensitOT KOIMUECTBO

KeTok apoxokedn (miH/Ma) U ACB B orobpaHHbIX mpobax. [laHHbIe BHOCSIT B

Tabsuiy 3.

Tabsuria 3 — Pe3ynbTaThl Ky/IbTUBUPOBAHUS IPOAOKEN

Bpewms
KYJIbTUBUPOBaHUS,
yac

IToka3anus
CeKTpodoTo-
MeTpa

KonuuecTtBo
KJ/IeTOK,
MJTH/MJT

KomuuectBo
ACB,
MI/MJT

CopepyxaHu
e
caxapa,
MI/MJT

0

3

6

9

12

15

18

21

24

Ha ocHoBe

MHKDPOOPTraHM3MOB.

JaHHbIX TabMuIbl 3 CTPOAT KPUBYKO PpOCTA  KYJIBTYpPHI

PaccuutbsiBaroT

YAE/IbHYTO CKODPOCTb

pocTa

i,

MeTabonmuTrueckuii Ko3ULIMeHT q, BbIXOZ 10 Macce Y xsApOoioKeid. BpemeHHYIO

31



3dBUCUMOCTD TIPEACTABJ/IAKOT B BU/E rpachKa y,[[EJ'IbHDﬁ CKOPOCTH pOCTa ,[[]_Z)O}K)KEI‘/JI,

MeTabomTHUecKoro Ko3dduirieHTa U yposkasi.

KonmposbHble eonpochbl
1. HaszoBure OCHOBHble OT/IUUUSA  TIEPUOJUUYECKOIO U HeIpPepbIBHOIO
KYJIbTUBUPOBAHHUS.
2. Kakue (a3pl pa3sMHOXKeHHS TIPOXOJWUT OWoMacca K/I€TOK B  YCIOBUAX
TIepUOJUUeCKOro KyJIbTUBUPOBAHUSA?
3. Kakuve T110KasaTe/nud WUCIOAb3YIOT [JIs1 XapaKTepUCTUKU IIPOLIeCCOB  POCTa
TIOITYJ/IALMY MUKPOOPIraHU3MOB?
4. B Kakux eAuWHHULaX M3MepsieTCsl yjenbHasi CKOPOCTb pOCTa, 00Ijasi CKOPOCTh
pocra?
5. C 1oMOIIIbI0 KaKOT'0 YCTPOMCTBA PeryJ/MpyeTcs TeMrnepaTypa Ipoiecca?
6. KakoBa [103a MoCceBHOro Marepuasa?
7. B ueM cCyI[HOCTb MeTOJa OIpejle/ieHUsi yTepoioCco/iepsKaliero cyocrpata B
pabore?

8. Kakoii MeTo/| UCTIONB3yeTCs Jj1sl OTpe/ie/ieHysT KOHI[eHTpaliyi O01oMacchl?

Tema 4. U3YUEHUE ®EPMEHTATUBHONAKTUBHOCTU
OEPMEHTHbBIX KOPMOBBLBIX JOBABOK

MemooduuecKue yka3aHusi

HayuHoe 000cHOBaHHe NMPUMeHEHNUsI M MeXaHU3M JieHCTBUS ()epMeHTHBIX
npemnaparoB

®epMeHTHI U (hepMeHTHBIE TpernapaThl MHUPOKO MCMHOIb3YHTCS B Pa3IUUHBIX
OTpac/isix CelbCKOrO0 XO35IMCTBa, B TOM UMCAe U B JKMBOTHOBOJACTBE. JTO
00yC/IOB/IeHO UX YHUKAJIBHBIMU CBOMCTBaMU: 3()(HeKTUBHOCTBHIO U CIIeLIU(PUUHOCTHIO

JeNCTBUSA, HETOKCHYHOCTbIO, CITOCOOHOCTBIO paboTaTb B MSTKHUX  YCIOBHSX,
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repepabaTbIBaTh Pa3/IMUHOE ChIPhe PACTUTETHLHOTO W KUBOTHOTO IMPOUCXOKIEHHUS, B
TOM YMCJIE U OTXOJBI.

B nocnegnue pecsitunetusi bepMeHTHbIe TIperiapaThl aKTUBHO MIPUMEHSIFOTCS B
pallioHaX ¥ KOMOWKOpMax /sl Ppa3/duHbIX BHAOB CeMbCKOXO03SHCTBEHHBIX
JKABOTHBIX C L|e/IbI0 TTOBBIILIEHUS IePEeBAPUMOCTH M YCBOSIEMOCTH TPYAHOJOCTYITHBIX
dbopM mUTaTe/NbHBIX BelleCTB (HEKPaXMJ/IUCTBIX TOMCaXapuzioB, apabWHOKCHU/IaHOB,
Kpaxmaja W [p.) U MHUHepaJbHbIX KOMIIJIEKCHBIX COeJUHeHU C (UTUHOBOM
KUCJIOTOM U JP.

[TOoCKOJIBKY OCHOBHBIM MCTOUYHUKOM SHEPIUM [Jisi >KUBOTHBIX SIBJISIFOTCS
3epHOBbIe KOpMa, CJielyeT yYUThbIBaTb, YTO YIJIEBOAbl B HUX HEOJHOPOJHBI. JTa
rpymnmna oObeAuHSeT B Ppa3IMUHBIX KOJMYECTBEHHBIX COOTHOIIEHUSIX Kpaxmall,
NeKCTPUTBI, Le/UTF0JI03y, TeMULe/UTI003y, JIMTHUH W T. A. Chep>KUBarolum
(dakTopoM JJisi TIPUMEHEeHHsI TaKUX KyJbTyp KakK slUMEHb, OBEC M POXb SIBJ/ISETCS
Ha/Mu¥e B HUX OTHOCUTE/NbHO OOMBIIIOT0 KOJMUeCTBA MEHTO3aHOB (BK/IFOUAOIIMX
KCWJaHbl M apabWHaHbI), TeKC03aHOB (1[e/UIt0/I03a, [3-T/TIFOKAHBI, MaHHAHBI,
rajlakTaHbl), MEKTUHOB Y JIMTHUHA.

HekpaxmanbHble monmucaxapuibl (HIIC) oOTHOCSATCA K CTPYKTYPHBIM WA
OCTOBBIM, W SIBJISIIOTCA Haubosiee BaXKHBIMH KOMITOHEHTAMM BCEX PaCTUTETbHBIX
KJIeTOYHBbIX CTeHOK. CoziepkaHue KX B TlIeHulle gocturaeT 11, sumene — 17, oBce —
30, Tputukane — 10, MOACOHEYHOM IIpOTe — 28, paricoBoM Iipote — 19 u oTpy6six
TieHUYHbIX — 34%.

MoHoracTpuuHble KUBOTHbIe (CBUHBH, TITHI]a) 0COOEHHO OCTPO PearupyroT Ha
MOBBIIIIEHHbIE YPOBHU HEKPaXMa/IbHbIX TO/IMCAaXapU/ioB B pal[MOHAax, TaK KakK WX
MuIlleBapuTe/ibHbIe  JKefe3bl  He  BbIpaOaThiBalOT  (pepMeHThI,  CIIOCOOHBIe
ruaponu3oBaTe HIIC, a ponb MUKpPOMIOPHI »KeTyA0UHO-KUILIEUHOTO TPakKTa B 3TOM
npoijecce He3HauwTtenbHa. HIIC 00pa3ylOT KOMIUIEKCHI C TMHMTaTeTbHBIMU
BerjecTBaMMu (0e/IKOB C KCWaHAMH U TIEKTUHOM, JIUTIUAOB C TIeKTHHAMH), UTO
3aTpPyJHSET THAPOJIN3 TOC/IeHUX. B TOHKOM KHIIIeUHHWKe CHIbHO Habyxarolue
T0JTMCaXapyu/ibl CO3/IAI0T BSI3KYIO, resie0bpa3Hyi0 CTPYKTYPY, B KOTOPOU 3aTpyHEHbI

ruapoJin3 MNMUTaTeJbHbIX KOMIIOHEHTOB N HUX  BCdCbIBdHUE. BaMe,Z[I[eHHOE
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HerpaBWIbHOe THIlleBapeHre U BbICOKasi 00BOJIHEHHOCTh CO/IEP’KUMOTO KUIIIeUHUKA
CMOCOOCTBYIOT Pa3BUTHIO MHPULIUPYIOLeN MUKPO(D/IOPbI, BbI3bIBAIOT MOHOCHI.

HeiicTBUsi (pepMeHTOB B TMpPUpOJie BeCcbMa MHOr000pa3Hbl U BCe TPOsIB/I€HUS
JKU3HU CBsidaHbl ¢ ux GyHKUusMd. [log BiusiHueM (epMeHTOB B JKeTyOUHO-
KUILIEYHOM TPAKTe >KMBOTHBIX MPOMCXOJUT pacileryieHhe MUTaTe/bHbIX BeLIeCTB
KOpMa: CJIO’KHbIe YTJIeBO/bl pacra/latoTCsl Ha MPOCThle caxapa W >KUPHble KUCJIOTHI,
OefKd Ha MeNTHABl W AMHUHOKUC/IOTBHI, JKUPbI HA BBICIIAE >XUPHBbIE KHUCJIOTHI U
riulepud. TosbKo Osarofiapss (epMeHTaM yKa3aHHbIe TMTaTe/IbHbIE BelllecTBa
MPeBpalL[alOTCs B SHEPTHI0 U CTPYKTypHbIe MaTepHasibl, He0OX0[uMbIe AJisi pocTa U
BOCIIPOM3BO/ICTBA, 00pa30BaHUsl MPOAYKIIMU U OCYIIeCTB/IeHHs IPYTUX MPOLIeCCOB B
OpraHv3me >KUBOTHOTO.

depMeHTHI — 3TO OMOIOTHYeCKHe KaTaln3aTophl Oe/IKOBOM TIpUpozbl. Hamuue
y 0enKOB KaTaTMTHUYeCKHUX CBOKCTB 00YC/IOB/IEHO C/IeAYIOIMIMMH UX 0COOEHHOCTSIMMU:
1) coueTaHue JByX Hauaql — YCTOMUMBOCTU W M3MEHUMBOCTH, TaK Kak y OenKoB
pa3HbIi YpPOBeHb CTPYKTYyphbl. IlepBUuHasi CTPyKTypa CTabwibHa, a BTOPHWYHAS,
TpeTUYHasi U YeTBepTHUYHas — JIaOWIbHBI, 2) MHOrooOpa3veM (yHKIMOHAIbHBIX
TPYIIN Ha MOBEPXHOCTU Oesika, CrIOCOOHBIX BCTYIaTh BO B3aUMO/IMCTBHE C WHBIMHU
XUMUUECKUMU COeUHEHUsMH; 3) CJI0OKHOCTBI) TEePBUYHOU CTPYKTYphI; 4)
MHOroobpasueM (pU3MUeCKUX U XUMUUeCKUX TIpeBpallieHUi; 5) CroCOOHOCThIO K
BHYTPUMOJIEKY/ISIDHBIM B3aUMO/IeHCTBUSIM; 6) CITOCOOHOCTBIO OTBeuaTh Ha BHeEIITHee
BO3/Ie[iCTBUe M3MeHeHMeM KOH(GOpMalLMM MOJEeKYyJ/bl U BOCCTaHAB/IMBAaTh UCXOJHOE
COCTOSIHUE TI0 TpeKpallleH!I0 BO3/1eHCTBUSI.

depMeHTBI — TIPOCThIe OeTKK — HOCAT Ha3BaHKEe OJHOKOMITOHEHTHBIX (TIpH MX
TUponu3e OOHAPY)KHWBAIOTCS TOMBKO aMHUHOKHCJ/IOTHI). BbUIO yCTaHOBIEHO, UTO
OOJIBIIIMHCTBO TUAPOUTUYECKUX (DePMEHTOB OTHOCUTCS K KJIaCCy TPOCTBIX OeKOB —
npoTerHoB. K mporenHaMm, Oau3KuM 10 (U3MKO-XUMUUECKUM CBOMCTBaM K
ryi00y/svHaM, OTHOCSITCSI TIeTICUHOTeH, TeriCUH, TPUIICUHOTeH, TPWIICKH, MarauH,
ypeasa u 1p. ®epMeHTbI — CJIO)KHBbIe OelKu — Ha3bIBAIOTCS IBYXKOMITOHEHTHBIMH.
HebenkoBble KOMIOHEHThI 3TUX (pepMeHTOB — KOdepMeHTbI, WK TPOCTeTUUecKre

IpYyMIbl, MOTYT JIETKO OTAENATbCS OT Oeska M yCTPaHSATHCS MpU AWanu3e, a MOTYT
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ObITH TECHO CBsI3aHbBI C Oe/IKaMU, ¥ OT/IeNIIThCS TOJILKO TPH BO3/AeUCTBUN (haKTOPOB,
neHaTypupyromux 6enku. MHorAa B3k ¢ KohepMeHTOM HACTOBKO HETpPOYHa, YTO
B pacTBOpe yCTaHaB/MBAeTCs paBHOBeCHMe MeXAY HeJUCCOIMMPOBAHHBIMU
MoJieKynaMu (hepMeHTa ¥ TIPOAYKTaMHU ero AUcCCoruanuu (6eTKOBLIM KOMITOHEHTOM
1 KopepMeHTOM):

depmeHT — ¥ Benok + KodepmeHT

Crieriiduyeckre CBOMCTBA /IJISIOAHO- W JIBYXKOMIIOHEHTHbIX (HhepMeHTOB
Bcerja orpefenstorcsi Oenkom. Kakpoe cocTaBisitoliee  ABYXKOMIIOHEHTHBIN
dbepMeHT B OTAenbHOCTH He obsajgaeT ¢depMeHTaTHBHBIM JeiicTBueM. [lsi
nposiB/ieHus1 (hepMEHTAaTUBHOTO JIeHCTBUSI 002 KOMITOHEHTA AO/DKHBI ObITh B3aMMHO
cBsi3anbl (P. I1. BuHoepaodosa, 1978).

[To Tumy o6Iell CTPYKTYpHOM OpraHM3allid MOXXHO BBIZIE/IUTH HECKOIBbKO
rpyrn (epmenToB: 1) depmeHTbI, 00pa30BaHHbIE OJHOUN TOMMUIENTHAHON I[ETIBIO
(yu3otmMm). 2) @epmeHThl, 00pa30BaHHbIE HECKOTBKUMU TIO/IUTIENTUIHBIMU 1IeTISIMHU,
COe/IMHEeHHbIMU AUCYIb(OUIHBIMA MOCTUKaMU  (XuMoTpurcuH). 3) OsuromepHbie
dbepmMeHThI, 00pa3oBaHHbIE HECKOJIBKUMU WI€HTUUYHBIMH (MbIiieuHasidhochopusiasa)
WM pa3nuuHbiMU (acmaptatkapbamounnTpaHcdepaza u3 E. coli) cyObemuHuiiamu,
CBSI3aHHBIMU HEKOBaJIeHTHbIMU CBs3siMU. 4) [lonudyHKIMOHa/NIbHbIe (DepMeHTHbIe
aHcambOmm. B Takom aHcambie ofHa TOJUIIENTHAHASA Ielb 00pa3yeT aKTHBHBIE
I[eHTPhl HEeCKOJIbKUX (YHKIMOHANbHO CBsI3aHHBIX (epMeHTOB (B  KJeTKax
MJIEKOTIUTAIO[UX TIepBble TpPU (QepMeHTa TyTH OWOCHHTe3a TUPUMUIUHOB —
KapbamowndocdarcuHTeTasa, acraprar-kapbamounTpaHcdepasa ¥ AUTHAPOOPOTa3a
oOpa30BaHbl O/IHOM TTOJIUTIENITHAHOM 1[eTIbI0 C MOJIEKY/IsIpHOUM Maccol 2150 k/1a). 5)
[MTonbepmeHTHBIE KOMIUIEKCHI. B cOCTaB TakuX KOMILJIEKCOB, 0Opa30BaHHBIX 3a CUeT
HEKOBaJIeHTHBIX B3aUMO/eNCTBUM, BXOAUT HECKOJIbKO UHAUBUAYATbHBIX ()ePMEHTOB;
00bIyHO 3TH (hepMeHTHI (DYHKIMOHA/TLHO B3aMMOCBSI3aHbI M KaTaJU3UPYIOT CEPUI0
rocJie/oBaTeIbHbIX Peaklyu.

®epMeHTbI JefSTCs Ha TPYIIbl B 3aBUCUMOCTU OT TUIA KaTaau3upyemou
peakiui U Ha TOATPYMIIbl, 60o/iee TOUHO XapaKTepH3YIOIHe 3Ty peakiyio. Kakapii

dbepMeHT MoayuaeT Ha3BaHMWe, COCTosiiee M3 1) Ha3BaHUSI cyOcTpata U 2) C/OBa
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VMMEIOLLer0 OKOHYaHMe — as3a Y OmpeJie/sitolero TUIl peaklUH, KaTaJlu3upyeMOoM
BCeMU (pepMeHTaMU 3TOM TPyMiibl, K KOTOPOW NPUHAJIe)XUT AAaHHbINA (hepMeHT.

Komuccus o ¢epmeHTaM B cBoeM fiokiajie 1961 r. pa3paboTania 0CHOBaHHYIO
Ha KaacCM(UKaLMM CHUCTeMy TIPUCBOEHUs] KOZAOBbIX uymcen (mwmgpos). ludp
KaKJOro (epMeHTa COJEP)XUAT 4YeTbipe UHMC/Ia, pa3fle/IeHHbIX TOUKaMH, U
COCTaBJIIeTCA MO CJ/IeAYIOIeMy MPUHLMITY: 1) epBoe YMCIIO yKa3biBaeT, K KAKOMY K3
IIECTU OCHOBHBIX KJ/IaCCOB (CM. HW)Ke) TPUHAJJIeXXUT JaHHbIA (epMeHT; 2)BTOpoe
ynrcio obo3HauaeT moaknacc (y TpaHcdepa3 oHO oOo3HauaeT — TIPUPOAY
TPaHCIIOPTUPYEMOM TPYIIbI, YTUAPOJa3 — TUI TMAPOJIU3YeMOW CBSI3H); 3)TpeTbe
yrciao obosHauaeT moAmnoAknaace (y OKCHAOpeAyKTa3 OHO yKa3biBaeT jisl KaK[ou
IPyNIbl JOHOPOB TUIl YUYaCTBYIOLErO B peaklWy aklenropa); 4)4eTBepToe YMC/IO
o003HauaeT TOPSAKOBLIM HOMep )epMeHTa B JAHHOM TIO/TIOJK/Iacce.

Me>xTyHapOIHBIM OMOXUMUUECKHM CO03 peKOMeHoBal KiacCU(HUKalMio, B
KOTOPOM (pepMeHTbI CrpyIIypoBaHbl B 6 K/IacCOB B COOTBETCTBUM C THUIIOM
KaTaJu3upyeMbIX peakiuii: 1)okcugopeaykrasbl; 2) TpaHcdepasbl; 3) ruiposiasbl; 4)
nmasbl; 5) u3oMepasbl; 6) urassl.

[MpuHsTBIE MeTO Knaccubukaiu yiobeH TeM, yTO XUMUYeCKHe peaKluH,
KaTaiv3vpyembie (hepMeHTaMU, MOKHO pa30UTh Ha CPaBHUTE/LHO HeOOIbIIIoe YUC/I0
turoB (M. /lukcoH, 3. Y366, 1982).

CKOpOCTh peakiyy, KaTaJu3nupyeMbIX (pepMeHTaMH 3aBUCUT OT XMMUYECKOU
MIPUPO/IbI  pearupyroiux BelecTB (cyOcTpaToB, (epMEHTOB) U OT YCJIOBUM MX
B3aMMO/IeCTBUS (KOHL|EHTPALIMK KOMITOHEHTOB, pH, TeMriepaTypsl, cocTaBa Cpejpl,
JeNCTBUS aKTUBAaTOPOB, MHTMOWTOPOB U T. 1I.).

V3meHeHMne KOHLIEHTpaLMM BOJOPOJHBIX MOHOB B CpeJie, B KOTOPOW MPOTeKaeT
(epMeHTaTUMBHAsA peakLys, COIMPOBOXKJAETCS 3HAaYMTEJbHbIM H3MEHEHUeM ee
ckopocTh. Kakzplli (pepMeHT MposiB/IsieT MakCUMajbHOe [Jii Hero [enCTBUe IpU
ompezeneHHOM 3HayeHuW pH, kKotopoe Hocur HasBaHue pH — onTUmym.
He3nauurenbHble u3meHenrs pH 3amensisitoT felicTBUe (PepMEHTOB WM COBCEM €r0

TIpeKpallaroT.
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CKOpOCTb MHAKTUBALMK (PepMEHTOB TakKe B OOJBIIMHCTBE C/yuyaeB CUIBHO
3aBucUT oT pH pactBopa. BiusiHne pH Ha WMHaKTMBaL[MIO pa3/MYHbIX (PEPMEHTOB
MO>KeT ObITb pa3nuuHbIM. OObIUHO MMeeTCsl 0071aCTh MaKCUMaJ/IbHOM CTabWUIbHOCTH
depmeHTa, TipUueM OHa He 0O0s3aTeNbHO  pacriosiaraeTcss  BOMM3U  €ro
M303/IeKTPUYECKOM TOUYKU. VIHaKTUBALUs yBeIMUMBAaeTCs MPY CABUrE B KUC/IYHO WU
ITIe/IOUHYI0 CTOPOHY OT 3ToW obsactu. MHorue dhepmeHTh y>ke mipu pH 4-5u 8-10
VMHAKTUBHPYIOTCA JjaKe TP KOMHAaTHOW TeMIieparype.

BiusitHue  Temmnepatypbl Ha  (JepMEHTaTMBHYH)  DeakLMI  pas3/iyHo.
Temriepatypa BO3eiicTByeT Ha Bce craguu mpoiiecca (obpa3oBaHue ¢epMeHT-
CcyOCTpaTHOTO KOMILIEKCa, TpeBpallleHre ero B KOMIUIEKC (epMeHT-TIPOAYKT U
auccoLualus mocjaefHero). BausiHue TemriepaTypbl Ha (epMeHTaTHBHbIE peakLdy
MPUHATO BbIp@XaThb C TIOMOLIbIO  TeMmrepaTypHoro KosdduuueHnta Qo
MOKa3bIBAKOLlero, BO CKOJAbKO pa3 YBeIUMYMBAeTCs CKOPOCTb peakLuu IpU
noBbilieHd  Temreparypel  Ha 10 °C.  TemmeparypHblii  Ko3(dHLEHT
(bepMeHTaTUBHBIX peaki1ii 0ObIUHO JIeKUT B nipefieniax 1 —2. CKOpOCTh MHAKTHUBAL[UU
(depMeHTOB B pacTBOpe OBICTPO BO3pacTaeT C MOBBILLIEHHEM TeMIlepaTypbl; IOUTH BO
BCeX C/Iyvasix WHaKTHMBALMsl MPOMCXOAUT TMPAKTUUEeCKU MIHOBEHHO IPU 3HaUeHHUsIX
Temrepartypsl, 6/m3kux K 100°C, B GO/MBIIMHCTBE )Ke C/IyyaeB OHa HACTYIMaeT IpH
temneparype okosio 70°C. TeruioBas HWHakTHWBAaLMs (DEPMEHTOB IIOUTH BCerja
SIBJISIETCSI pe3yJ/IbTaTOM JieHaTypaluu Oenka. B psime ciiyuaeB TerioBasi ieHaTypaLys
OKa3biBaeTcsi oOpaTtuMmoil. SIpKUM TpUMepOM MOXeT CIY)KUTb HYK/IeOTH/-
npodocdarasa, KoTopasi MOJHOCTBIO MHakTHBHMpyeTcst 3a 10 munyT mpu 70°C u
TIOJIHOCTBIO PeaKTUBUPYETCs Tpu oxyaxkaenun 1o 37°C. Herporpetsle mpernapaThl
depMeHTa copep)KaT TepMoJIabWIbHBIN MHTMOWTOP, U  (epMeHT OcCTaeTcs
HEaKTUBHbIM [0 TeX TI0p, T0Ka WHTUOMTOp He OyZeT yjarleH B pe3y/bTare
Harpesanus n0 100°C B mpucytctBuM cyOcTpata Qepmenra (mipodocdara),
KOTOpbIM mpefoxpaHsieT (epMeHT oT uHakTuBauuu(P.I1.Bunozpadosa, 1978, M.
HukcoH, D. Y360, 1982).

HakornuieHHbIe TeopeTHyecKue 3HaHUS O IpUpoJe (epMeHTOB U UX MeXaHu3Ma

JefcTBYsA Ha CcyOCTpaT, BK/IIOUasl BO3EMCTBHE Ha OPraHW3M >KUBOTHBIX, TIOC/TY>KUIA
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OCHOBaHHUEM [I/I1 UCIO0/Ib30BaHUsI UX B KOPMJ/IEHUU CEJIbCKOXO3SIMCTBEHHOU MNTULBI,
KPYITHOT'O pOraToro CKOTa U CBUHEH.

depMeHTHBIE NIpernaparbl

B nmnocnegHue oAbl OOMBILIONW TOMYJSIPHOCTBIO  CTalu  T0JIb30BAaThCS
dhepMeHTHbBIE Tipernaparsl. Tak, Marjepobar/uTH I'3x obamaer
BbICOKOWITEKTaTPaHCA/IMMUHA3HOW U KCW/IaHa3HOM aKTMBHOCThbIO. Ero mpumeHeHue
TIpU OTKOpMe OBIYKOB YBeJSMUMBAeT CpefIHeCYTOUHbIM MpUpocT Ha 15,4 %, cHIKaeT
3aTpatbl KOpMOB Ha 1 kr mpupocta Ha 13,4 %, oOka3biBaeT BbIpa)KeHHOe
CTUMYy/HMpYIOIllee BAUWsSHUEe Ha MHUKpodsiopy pyOija, 6aronpuaTtHO BAUsSET Ha
TepeBapuMOCTb MUTaTe/bHbIX Bell[eCTB U 3(heKTUBHOCTh MCI0J/Ib30BaHUsI KOPMa, Ha
remMaTosiornueckve M OMOXUMUUECKHe TIoKas3aTeld KPOBHM, Ha COCTOSIHHE 3/J0POBbsI
MOJIO/IHSIKA M KauyeCTBO MSICHOM TMPOAYKLWU. b/IW3KUMHM B 3TOM OTHOLLIEHUU
oka3aymuch 1eutoBupuauH ['20x, mektodoetnauH [110x, mporocybrumuH I'3x u
amunocyotwivH ['3x. Hampumep, BBefieHWe B palliOH JOWHBIX KOPOB (hepMeHTHOTO
mperapata amunocybrtummHa ['3X TIPUBOJUT He TOMBKO K  TIOBBILIEHHIO
cpeiHECYTOUHBbIX yao0eB (Ha 6,1 - 12,3 %), HO U K HOpMaau3aluu C/I0KHEUIINX
OMOXUMHUUECKHX TIPOLIeCCOB: TJIIOKOHEOTeHe3a W MoueBHMHOOOpa3oBaHusi. Takue
MYJIbTUIH3UMHbBIe KOMMO3ULuH, Kak MOK-1 1 MOK-2 cnocoOCTBYIOT MOBBIIIEHUIO
TIPUPOCTa YKUBOW MAacChl TeISIT MOJIOYHOTO Mepuo/ia BbIPAILMBAHUS TP CHUKEHUU
3aTpat KopMoB. OTeuecTBeHHass OMOTEXHOIOTMUeCKast TIPOMBIIIIEHHOCTh BbIMTyCKaeT
W Jpyrue MyabTH3H3UMHbIe Komrmosuluu (MOK-CX), KoTopble 0Ka3aauch
5¢(eKTUBHBIMM MO  CJAeAYIIIUM  [apaMeTrpaM: Jiydllee IlepeBapyUBaHue
MOCTYNAILIUX TMUTaTe/JbHbIX BELeCTB, YCWIEHUEe YIJIeBOJHO-JUIUAHOTO U
a30TUCTOTO 0OMEHOB, yBeIMueHHe MPHUPOCTa >KUBOW MacChl TeNIAT U TIPOAYKTUBHOCTH
KOpOB, CHW)KEHUEe 3aTPaTKOPMOB.

Kugkas kopmoBas go6aBka dekopg b, cogepkaijas  KOMILIEKC
T'UJIPOIUTUUECKUX  (epMeHTOB — 1Le/Ultojia3y, KCWaaHaly U [(-T/IrOKaHasy,
nosyueHHble 1ipu pepmeHTaiuu rpuba Trichodermareesei, a Takxke cMecb Gromacc
rpuboB  Trichodermareesei, Aspergillusawamoriu 06aktepuii  Bacillussubtilis,

CTUMYJIUPYeT SIMIIeHOCKOCTb KYP, CTTIOCOOCTBYET TOBBIIIIEHUIO )KUBOW MaCChI I[bITLISAT,
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YBeJIMUeHUI0 TIepeBapUMOCTH MUTATe/bHBIX Bell[eCTB KOpMa MOJIOAHSIKOM KPYITHOT'O
poraroro ckora.

JIabopaTopHble ¥ HAYYHO-X035IMCTBEHHBIE OITBITHI J0Ka3a/iu 11e/1eco00pa3HOCTh
MCIIO0/Tb30BaHUs B KauecTBe A00ABOK K paljiOHaM CeTbCKOX03SICTBEHHBIX )KUBOTHBIX
M TTUL] TaKUX MYJbTUIH3UMHBIX KOMIUIEKCOB KaK aBWU3UM U TOP3UM, DOHO3UM,
HaTyoc W HaryrpeliH OneHj, Ouo-PuA-BUT U Ouo-PuT-TUIIOC, poKcasum G2-
TPaHYJISAT, OJUI3aUMU/IP.

ITpou3eodcmeo pepmeHmHbIX npenapamos. TexHO/OTHUECKHe TPOLeCChl
MIPOU3BO/ICTBA (DEPMEHTHBIX TPerapaToB MOXKHO pa3Zie/IuThb Ha 2 IPYMIbL: B TIEPBOM
ciyuae pepmeHTalUsi Be[ieTCsl TJIyOMHHBIM METOJIOM B JKUAKOW MUTaTe/IbHON cpejie,
BO BTOPOM — WCII0/Ib3yeTCsl TIOBEPXHOCTHAsl KyJ/IbTypa, pacTylljas Ha CrerraabHO
MO/IOTOBJIEHHOM PBIXJION U YB/I&KHEHHOU MUTATe/IbHOM Cpejie.

OcHOBHbIe 3Tanbl [VyOWHHOTO MeTo/a KY/JIbTUBUPOBAHUSl TPOAYLIEHTOB
(hepmMeHTOB:

- TIOJlyueHHe TIOCeBHOTO0 Marepuasa: WCXOJHasi KyJbTypa MpoJyLleHTa —
MaTOYHasi KyJbTypa, BbIpallleHHas B Koj0ax Ha Kauajlke — IIOCEeBHasi KYJbTypa,
BbIpallleHHasi B WHOKYJ/ISITOpe — TIOCeBHasi KYJIbTYpa, BbIpallleHHasi B TOCEBHOM
arnmapate. O6beM MOCeBHOTO arimapara 00bvHO cocTaByser Ao 10 % or obbvema
TIPOMBIIIL/IEHHOTO (hepMeHTaTopa;

- TIPUTOTOBJIEHUE TTUTATeNbHBIX CPe;

- CTepwIu3alUsi TIMTaTelbHbIX CpeJl C TOMOLbl0 MeMOpaH WU
BBICOKHUXTEMIIEPaTYp;

- OUMCTKA BO3/[yXa [I0 Y TI0C/ieaspUpoBaHus;

- TIPOM3BO/ICTBEHHOEKY/IbTUBUPOBAHUE.

Cny6bunHbIi MeTos Gosiee coBepllleHeH, YeM MMOBEPXHOCTHBIM, TaK Kak JIeTKO
MOJ/laeTCsl MeXaHMW3allud W aBTOMAaTH3alluM, Jjerde W TIPOIle OCYIIeCTB/IsSeTCs
repexoz K 60/bIIKMM MaciiiTabam Mpor3BOACTBA. ITOT MPOLIECC I0/DKEH MTPOXOAUTD B
CTPOTO aceNnTUYeCKUX VYCJIOBUSIX, a KOHIeHTpauusi (epMeHTOB B cpefie TIpU
rJyOMHHOM KY/JbTUBUDOBAaHMM OOBIUHO 3HAUWTeNbHO HKXKe, UeM B BOJHBIX

9KCTPaKTax MOBEPXHOCTHOU KYJ/IbTYPHI.
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[Ipy NOBEpXHOCTHOM MeTOJie Ky/bTypa pacTeT Ha IOBEPXHOCTU TBepZOU
YBI&KHEHHOW  IWTaTeNnbHOU — cpefpl.  Hejocratkamu — meToza  SIB/IsIeTCA
HeOOXOAUMOCTb UMeTh OOJIbIIYI0 TIOBEPXHOCTb KOHTAaKTa pBIXJIOW Cpefbl C
BO3/lyXOM, 4YTO YaCTO OTpakaeT HEWHTeHCHBHBIM XapakTep rmporecca. Molka,
CTepuin3alLys, TiepemelijeHre KIOBeT C HeOObIIOoW BbICOTOM CJ10sl, UX 3allo/IHEHUEe U
ocBoOoKzeHre TpeOyeT OOJbIIMX 3aTpaT Py4YHOro TpyZa. BoipalljiBaHre KyJIbTypbl
MPOXOJUT B HeacernTHYeCKUX ycioBusix. [IpermyliiecTBa MOBePXHOCTHOTO MeTOJa:
KOHeuHasi KOHLIeHTpaLusi ¢epMeHTa Ha eJMHHULY MacChl cpefibl Oosee BbICOKaf,
Takve Ky/bTYphl JIEFTKO BbIpalljUBaTh W MNPUBOJUTH B TOBapHYI (OPMY, CHIKEHa
NMoTpeOHOCTh B 3/IeKTPO3Hepruv U T.4. KynbTypa MUKpOOPraHU3MOB, BbIpalljeHHast
MOBEPXHOCTHbIM METOJIOM, W KyJbTypa/ibHasi >KAJAKOCTb TI0C/ie TTyOMHHOTO
KyJIbTUBUPOBAHUSI COAEP>KUT OOJIbIlIOe KOTMUeCTBO Oa/ljlaCTHBIX BeIecTB: GruomMaccy
Npo/lyLieHTa, HeroTpebieHHble KOMIIOHEHTbI Cpe/ibl, POAYKThI MeTabonv3ma. [osns
coOCcTBeHHO (PepMeHTOB cocTaB/sieT oKojo 1 % [jisi TTOBepXHOCTHBIX U He Ooree
0,1% — a1 TIyOUHHBIX KYJbTYDP.

IIpakTuueckas padora Ne 4
NccnepoBaHue aMUI0/IMTUYECKOH M 0CaxapUBaKIled aKkTUBHOCTH

(pepMeHTHBIX MpenapaToB

Ileab paGombi: VI3yuuTb aMUIOUTHUECKYIO aKTUBHOCTh (HepMeHTHBIX
TiperapaTos.

3adauu pabombi:

1.  OrnpefenMThaMWIOJMTHYECKYI0 W 0CaxapyBaIOIIyl0  aKTUBHOCTb
(hepMeHTHBIX TIpernaparToB.

2. Cpenath 3aK/itoueHue O pa3nuusix B IeHCTBUM O- U [3-amusias.

X00 pabombli

1. ITocmpoeHue kaaubpo8ouHo20 2paduka
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[nsi  moctpoeHuss KanuOpoBOuHOro rpaduka KCI0/b30BaTh — PacTBOP
pPacTBOPUMOTO KpaxMasia ¢ KoHijeHTparuen 0,1%. 3 ucxogHoro pacTBopa Kpaxmasa
TIPUTOTOBUThL PACTBOPBI C YMeHbIIIAIIeNCsl KOHI|eHTpalhen 1o cxeMe:

PactBop Nel: 2 mn (McxomHOTO pacTBOpa, 1 Mr/mi);

PactBop Ne2: 9 mn (McxomHoro pactBopa) + 1 MJT JUCT.BO/IbI;

PactBop Ne3: 8 mi (pactBopa Ne2) + 1 Myt AUCT. BOABI;

PactBop Ned: 7 mn (pactBopa Ne3) + 1 M1 JUCT. BOJpI;

PactBop Ne5: 6 mi (pactBopa Ne4) + 1 Mj1 AUCT. BOJBI;

PactBop Ne6: 5 mit (pactBopa Ne5) + 1 Myt AUCT. BOBI;

PactBop Ne7: 4 mn (pactBopa Ne6) + 1 M1 JUCT. BOJBI;

PactBop Ne8: 3 mn (pactBopa Ne7) + 1 M1 JUCT. BOJbI;

PactBop Ne9: 2 mn (pactBopa Ne8) + 2 M1 JUCT. BOJbI;

PactBop Nel0: 2 mi1 (pactBopa Ne9) + 2Mj1 AUCT. BOABL;

CopepxuMoe TIpOOMPOK TiepeMeliiath. B KaXKyro poOUpKy A00aBUTH 110 2 MIT
pabouero pactBopa uoga (Ha 0,1H pacTBope cosistHOM KuCIOTHI). Comep>kumoe
MIPOOMPOK TIIIaTeNbHO TepeMelllaTh ¥ U3MePUTh ONTHYECKYIO IJIOTHOCTh PaCTBOPOB
Ha criekTpodoToMeTpe 1ipu A=670 HM. VI3MepeHHe HauaTb C HAaMeHee OKPallleHHOT0
pacTBopa.

[Insi IpUrOoTOB/IEHUS pacTBOpa CPABHEHUSI HWCIIOb30BaTb Te K€ PEeaKTUBHI,
TOJBKO BMECTO pacTBOpa Kpaxmaja [100aBUTh AWCTU/UTUPOBAHHYIO BOZY.

[TosryueHHbIe JaHHBIE BHECTH B TaOMMIY 4 ¥ TIOCTPOUTH KaTMOPOBOUHYIO KPUBYIO.

Tabnuia 4 — [laHHble /17151 TOCTPOeHUs1 KaTMOPOBOYHOW KPUBOIA

Nermpobupk | 1 | 2 | 3 [ 4 [ 5 [ 6 ] 7] 8] 9 ] 10

KonnjenTpanu
g1 Kpaxmasa,
MI\MJIT

OnTuueckas
IJIOTHOCTD

2. Onpede/neHue akKmugHOCMU amMu/10/AuMu4yeckux ¢pepmexmos
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B 1ITaTvBe pacrioyioKUTh TPOHYMepOBaHHbIe MPOOHPKY B /Ba psia. Bo Bce
MPOOWPKU TPUNTL MO 1 M/ AUCTHJTMPOBAHHOW BOAbl. B  mepByr0 TpoOUpKY,
pacIioNIoXKeHHY0 B TIepBOM psily MpWauTh 1 M/ pacTBopa amMwiocyOTuiuHa (o-
amuiasbl) M TIaTelbHO TepeMellaTh COJepP)KMMOe, MPOAyBasi BO3AyX W3 TPYLIU
yepe3 mnureTky. OTobpaTh W3 TepBoi MpPOOWPKY TUMETKOW 1 M/ U TepeHecTd BO
BTOPYIO MPOOMPKY B TOM >Ke psiy. V3 BTOpoW MpOOMPKM TOC/ie TiepeMellBaHus
orobpaTh 1 M/ W TiepeHeCTH B TPEeThIO TMPOOHPKY. AHA/JOTUYHBIM METO/0M
rocsiefioBaTe/lbHOTO pa3baBiieHus] TIPUTOTOBUTH PAaCTBOPHI B UETBEPTOM U TISITOU
npobupKax.

B  mpobupkax BTOpPOro  psiia  aHAJOTHYHbBIM  oOpa3oM  MyTeM
rocsefioBaTe/lbHOrO pa3baB/ieHusi TPUTOTOBUTH PaCTBOPBI T/HOKaBaMopuHa ([3-
aMusiasbl).

[ToaroToB/ieHHbIe B TIPOOMPKax pacTBOPbl IOMeCcTHTh Ha 10 MHHYT B
TepMocTaT 1ipu TemrepaType 40 °C ans mporpeBaHusi. [lanee Bo Bce MpoOOUPKHU
nobaButh mmretkodr mo 2 mi 0,1% pacTBopa Kpaxmajia M CHOBa IIOCTaBUThb B
tepmocTaT. Cryctss 10 MUHYT B KaXKAyro MpoOWpPKYy A06aBUTH 1Mo 2 M pabouero
pacTBopa Hoja U  ONpeJeNuTb ONTHYECKYH) IJIOTHOCTb pacTBOPOB  Ha
cniekTpooroMeTpe nipu A=670HM.

[lo moOnMyuyeHHbIM 3HAUEHUSIM  OMNTHUYECKOM  TJIOTHOCTH,  MCIOJIb3YS
Ka7MOpOBOUHBIA rpadmK (IMOCTpPOeHHBIH B T1.1), paccuuTaTh OCTATOYHYIO
KoHLeHTpaluu Kpaxmana (Coe, MI/MJI) K KOJMYECTBO T'MAPOJIM30BABLIETOCS

dbepmeHTa (Crypp, MT):

Crnp = (Cuex — Coer)*V,
rie Cux — UCXO/Hast KOHLIEHTpaLMsl KpaxMasia B pacTBOpe, MI/MJT;
V — 00beM pacTBopa Kpaxmaria, pUIMBaeMoro B mpoOupKy, MII.
Pe3ynbTathl 3KCriepuMeHTa 0OPMUTE B BHZe TaO/IULIBI 4.
[To mnonayueHHbIM pe3y/bTaTaM OIpe/e/NUTh KOHIIEHTpal[Ml0 pacTBOpa

(hepMeHTHBIX TIperapaToB C MaKCHMa/IbHOW aKTHUBHOCTBIO.
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Tabsuria 4 — AKTUBHOCTh UCC/IeZIyeMbIX aMH/Ia3

N KparHocTb AKTHBHOCTb ()epMEHTHBIX MperapaToB
np(g)- pa3baesie- | OrnTHYeckasi IVIOTHOCTh Cocr, MI/MI Cryyp, M
6up HUAPACT- | pacTBOPbI | pPacTBOpPBI | pPacTBOPbI | pAacTBOPBI | PAacTBOPBI | PacTBOPBI
. BOpa amMwiocyb- | T/IIOKaBa- | aMWIOCyO- | T/IFOKaBa- | amMHiocyb- | TJIOKaBa-
depmeHTa | TWIMHA MOpHHA THJIMHA MOpHHA THJIMHA MOpHHA
1 2
2 4
3 8
4 16
5 32

3. OnpedesieHue ocaxapuearoujeli GKmueHOCMuU ¢hepmMeHMHbIX NPenapamos

B zaBe Kom0bl 06bemMoM 100 cm® BHectn munertkoi mo 10 mia 0,1% pacTBopa
KpaxMasia U TOCTaBUTb Ha 15 MHUHYT B TepmoctaT 1npu Temneparype 40 °C gis
nporpeBanusi. [lasiee B repByr0 K00y MPUINTh 2 MJT PaCTBOpa aMUIOCYOTUIMHA, BO
BTOpDYI0O 2 MJ pacTBopa TI/oKaBamMopuHa. Cofiep)kumoe KoJiO —TiaTesbHO
riepeMeliaTb W IIOCTaBUThL CHOBA B TepmoctaT Ha 20 muHyT. I[lo ucTeueHUrO
yKa3aHHOT0 BpeMeHU (epMeHTaTHUBHbINA TU/POJIM3 OCTAaHOBUTb, HarpeB BCe [IBe
KonObl Ha Kurisaiel Bo/siHOM OaHe. OlleHKY ocaxapuBarollleii akTHBHOCTH TTPOBECTH
o peakiy ®PemmHra. /{s1 3TOoro oTo6paTh U3 KaXkKAok Koj0bl 110 1 M1 TIOTyUeHHBIX
TU/IPO/IM3aTOB U TePeHeCTH B OT/e/ibHble MPOOUPKHU. B KaXkayto MpoObupKy BHECTH 110
1 M cmecu peakTuBoB Penuur] u @enunrll u nporpeTs Ha KuMsie BOAsSHON OaHe

B TeueHue 5 MHHYT. ITo KOJ/IMYeCTBY BbLINdBHIEr0 OCa/iKa 3dKHMCU M€KW OLEHHTDb

r1yOHHYy TUAPOJM3a U KOTMUeCTBO 00pa30BaBIIMXCsS BOCCTaHAB/IMBAIOIIMX CaXapoB.

KonmpoabHbie 6onpochol
1. Kakue nmpoayKTbl 06pa3yroTcst Mpy THIPOIU3e Kpaxmasia o- aMria3aMu’?
2. Kakue rpo/iyKThl 00pa3yroTCs Py TUAPOIN3e KpaxMara [3- aMHIa3aMu?
3. ITepeunc/iMTh CBOMCTBA (pepMEHTOB KaK OMOOTMUeCKHUX KaTa/ll3aTOPOB.
4. YTO NMOHUMAIOT 10/, TTIMKOJIUTUUEeCKOW aKTUBHOCTBIO?
5. UTo NoHUMarOT 1Mo/, aMUI0/IUTUUECKOM aKTUBHOCTBIO?
6. UTo MOHUMaAIOT 10/, OCaXxapyBaroILel aKTUBHOCTBIO?

7. OxapaKTepu30BaThb CBOMCTBA aMU/IOJUTHUECKUX (DePMEHTOB.

43




PA3AEJI II. IPUMEHEHUVE BUOTEXHOJIOT'M B JKUBOTHOBO/JCTBE

Tema 5. IIOJIYYHEHUE KOPMOBOTI'O BEJIKA

MemooduuecKue yka3aHus

MuKpo6uo/10rnuecKoe MpoU3Bo/ICTBO KOPMOBOT0 0e/1Ka

Haubonee gedulMTHBIM KOMIIOHEHTOM UM siBasieTcss 6esok. CoriacHo
HOpMaM TIMTaHUS 4YeJIOBEK JO/DKeH eXeJHeBHO IMoTpebnstb or 60 go 120 r
TIOJTHOLIEHHOTO Oesika. B paryioHe ¢/X >XMBOTHBIX Ha KaXKAyH K. ell. JO/DKHO
npuxoZuThcsi He MeHee 110 r KopmoBoro Oenka. B Hacrosiiijee Bpemsi MUpOBasi
NoTpeOHOCTE B 6e/Ke y/10B/IeTBOPsieTCs MUIiIb Ha 40%.

[Mpu peduyTe Oesika B pallioHe B OpraHU3Me >XMBOTHBIX pPa3BUBAIOTCS
riy0OKMe  HeraTMBHble  HW3MeHEeHMs:  OTpUIlATe/bHbIA  a30THUCThIM  OamaHc,
TUMTOTIPOTEMHEMHUH, HapyIIeHUsT KOJJIOUJHO-OCMOTHYECKOTO U BOJIHO-COJIEBOTO
oOMeHa, aHeMHHM pa3IMuHOM (OpPMBI, HapyllleHUsi CO CTOPOHBbI HEPBHOM,
SHJJOKPUHHOH U CepJeuHO-COCYJHUCTOM CHUCTeMbI, CABUTU oOOMeHa BeIleCTB,
OCTaHOBKA pOCTa, UCTOIeHue U T.1. OcobeHHO TspKesble HapyIlIeHUS] Pa3BUBAIOTCS B
MOJIO/ZIOM Bo3pacTe. BechbMa ortacHO He TOJILKO TTOJTHOe OTCYTCTBUe OefKa B TIvIIe, HO
1 HeJJOCTaTOYHOe TIOCTYIJIeHHe ero B OpraHu3M WM MOCTYT/IeHre HeKaueCTBeHHOTO
benka. bBenok KopMma [O/DKeH CoOflep)KaTb BCe aAMUHOKUC/IOTBI, 0COOeHHO
He3aMeHWMble, OBbITb TI0O COCTaBy O/JIM30K AMHHOKHCIOTHOMY COCTaBy OeKOB
OpraHv3ma U JIerKo TiepeBapuBaThCs B XKeJTyI0UHO-KUIIIEYHOM TPAKTe.

HepocraTtok kopmoBoro 6esika B MacmTabax riaHeTsl o gaHHbiM @AO OOH
olleHrBaeTcsi TipuMepHo B 30 M/H. T B roj. KopeHHbIM 00pa3oM H3MEHUTh 3Ty
CUTYaI[MI0 BO3MOXKHO JIMIIIb HETPaWIMOHHBIM CITOCOO0OM mMOMy4deHUs] OeTKOBBIX
BelljecTB (KOpPMOBBIe Tiperiapathl U 0OenKOBble Z00aBKHM) — MHUKPOOWOIOrHYeCKUM
cuHTe30M. Ha cerofHsIHUM /eHb 3TO camasi KpyIHas OTpacib OWOTEeXHOJIOTHH.
[IpuuemM, TmpoaylleHTaMHd KOPMOBOro Oejlka MOTYT ObITb OakTepuu, APOXOKH,

MHMKPOCKOITMYeCKHEe BO4OPOC/IM, MUKPO- U MAaKPDOMMLIETHI.
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[TepcrieKTUBHOCTL npou3eodcmea 6buomMaccbl ¢ NOMOWbBIO  MUKPOOHO20
cuHme3a (neped Opyeumu ucmouHukamu 6enka) oOrTIpefiesisieTcss C/IeAyOIUMU
(dakTopamu:

- BO3MO>KHOCTBIO MCIOJ/Ib30BaHUSI Pa3/IMUHbIX XUMUUECKUX COeJUHEeHUM, B T.U.
OTXOZ,0B TIPOU3BO/ICTBA;

- BLICOKOM MHTEeHCHMBHOCTBIO CHHTe3a Oenka, kotopass B 500-5000 pa3 Bbhiiiie,
yeM y pacTeHUM WU )KUBOTHBIX;

- B TIPOM3BO/ICTBE MUKPOOHOT0 Oejika OTCYTCTBYeT MHOTOCTaIUMHOCTb;

- TIpoLecc  MeHee  TPYJOEMOK TII0 CpPaBHEHUIO C  [OJyueHueM
CeJIbCKOXO03SIMCTBeHHOM MPOAYKILMY U OPTaHUYeCKHUM CHHTEe30M 0esIKOB, TeXHOJIOTHS
MOJKET OCYILEeCTBJATbCA KPYIVIOCYTOUHO HE3aBUCUMO OT K/IMMaTU4YeCKuX U
TIOTO/THBIX YCJIOBUM, He TpeOyeT OrPOMHBIX 3eMe/TbHBIX TIOIaZIeH;

- Tiporjecc 6MOCHHTe3a MpOTeKaeT B MATKUX YC/IOBUSX MpHU TemrepaType 30 —
45°C, pH 3 - 6 u gaBnenuu =~ 0,1MlIla;

- OTHOCHTEeTbHO BBICOKUM coZiep)kaHveM 0eflka, BHUTaMHWHOB, YTJIEBOJIOB,
JUTTUZIOB U Jp. COeAVMHEHHWH (JIPOXOKH HakarutuBaloT 10 60 %, bakTepun — 10 75 %
OeJika 1o Macce);

- MIOBBILIEHHBIM COZlep)KaHWeM He3aMeHUMbIX aMUHOKUCIIOT;

- BO3MOJXHOCTBIO HArllpaB/IeHHOTO T€HEeTUYEeCKOr0 B/IMSAHUSA Ha M/OAJIA
TIOBBIIIIEHUSI COZIep>KaHUsI B HUX 6Oerka.

Inss obo3HaueHWs1 MUKpOOHOro Oeska, TipezcTaBistoiiero coboii 1ienbie,
HEe)XXMBbIE BBLICYIlIEHHbIE MUKPOOHBIE KIeTKH HCIIO/Mb3yeTCs CIel[haTbHbIM TePMUH —
0e/I0OK OJHOK/IeTOUHbIX MHKpoopranu3moB (BOO). Dto 6enKkoBbie MPOAYKTHI,
CUHTEe3upyeMble MOHOKYJIbTYPOM MHKDPOOPTaHW3MOB W HCIIOJIb3yeMble B KauyeCTBe
MUIIEBBIX 00aBOK K pal[MOHY >XMBOTHBIX. KpoMe BBICOKOTO copep>kaHust Oenka
MUKpoOHasi 6rioMacca CoZiepKUT TaKKe JKUPbI, HyK/JIeMHOBbIe KUC/IOThI, BATAMUHBI 1
MUHepajbHble KommoHeHThL. Tepmud BOO Obi1 mpegyiokeH B 1966 1. As
o0o3HaueHHs1 OHMOMACCHl Pa3UUHBIX MHUKDPOOPTaHU3MOB (0aKTepuid, JpOXOKeH,

rprOOB ¥ BOLOPOCIeit).
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BOO pomkeH oTBeuaTb psily CrHelUanbHbIX TpeOOBaHWM, T/aBHbIE U3
KOTOPBIX:

1) TurarenbHOCTb. Y OOJIBIIIMHCTBA MHUKDPOOPraHW3MOB O€/I0K COCTaB/sieT
3HAUUTE/IbHYIO [IOJIF0 CYyXOM Macchl KieTok. [Ipu 3ToM ero murartesibHOCTh O/M3Ka K
TPAIUL[MOHHBIM Oe/TKOBBIM MTPOAYKTAM:

2) IlepeBapuBaeMocTb. MuKpoOHasi Macca CUMTaeTCs MUTATeTbLHOW, eCliu ee
KOMITOHEHThI TlepeBapuBatoTCs (hepMeHTaM1 KUIIIeYHOT'0 TPAKTa BBICILIKMX JKUBOTHBIX
M uesnoBeka. [IpensiTcTBEM MOTYT CHOY>XUTb KJ€TOUHblE CTE€HKU OT/elbHbIX
TIPO/Iy1IeHTOB, a TaK)Ke BbICOKWI ypOBeHb HYK/JIEMHOBBIX KUCJIOT, MPe/|CTaB/ISOIINA
OTMaCHOCTb [ijii  UeJioBeYeCKOTO OpraHuW3Ma CIOCOOHBI BbI3BaTh Cepbe3HbIe
HapyllleHysi 0OMeHa BelleCTB U Pa3/IMuHble MaTOJOTHYeCcKre COCTOSHUSI.

3) be3omnacHoctb. [laHHble TpeOOBaHUSI CTPOTO KOHTPOIUPYHOTCSA, W Ha
CEero/IHAIIHUM 1eHb MUKPOOHBINM 6e/I0K MCTI0/b3yeTCs, IIaBHbIM 00pa3oM, B KauecTBe
KOpPMOBOTO berka.

B KauecTBe MCTOYHMKA KOPMOBOTO OeJiKa yallie UCTIOIb3yIOT Pa3/IMuHble BUbI
ZPOXOKEN.

CoIpbeBble HCTOYHHUKH [IjIf CHHTe3a MHMKPOOHOro O0enkKa BecbMa
pa3HOOOpa3HbI U JIETKO AOCTYIHBI. s TIosTyueHusi MUKpoOHOTo Gesfka Heobxoqum
boraThlii yriaepofoM, HO JielieBbli cyocTpat (mapaduHbl HedTH, METaHO, TaHOJI,

PaCTUTE/IbHAas 6I/IOMaCCa, MOJIOUHas CbIBOPOTKA U ,Z[p)

IIpuHyunuaabHas mexHo/02UYeCKAsl CXema eblpauju8aHust
KopMmogoll buomaccol
UucTyro KyabTypy B log-cTaiuu repeHOCST B Majblii moceBHOM arapar (500
J) C TIMTare/NbHOW cpefod, pH KOTOpoM M[OBOAWTCS aMMUAYyHOM BOJOW WU
M3BECTKOBBIM MOJIOKOM 10 5,5 - 5,8. CHauasa B armapar 1oJatoT okosio 40 i1 cpefpl,
pa3baBnsitoT eé B 4 - 4,5 pasa CTepyuIbHOM BOJIOW W MPH WHTEHCUBHOM as3palrjuu
n00aB/SIOT OCTabHOE KOTMUeCTBO MUTaTe/bHOM cpezibl (80 - 100 1), pH cpeapt — 4,5

- 5,5. I3 Kava/slouHBIX KOJIO BHOCAT MUKDPOOHYIO CycrieH3ut0 o0bemoMm 1,5 - 2 1 U
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IIPOU3BOJAT KYJ/IbTUBHMpPOBaHWe [0 HakKoIuleHus B cpefe 3,5 - 4,0 © K/IeTok/a1 1o
abcomoTHO cyxomy BetrectB (ACB). O6s1uHO Ay1s1 3TOTO Tpebyercs 15 - 18u.

CycreH3usi ©3 Majioro TOCEBHOTI'O arlrapaTa IojiaeTcsi B arrapatr oobemom 4 -
5 M°, TpeJjBapuUTe/ILHO 3aMO/IHEHHBIA MUTaTeILHOM cpegoii (* 200 1) U CTepU/ILHOMI
Bog0# (1,2 - 1,5 M*), BKIrOuaeTcs aspaius ¥ IpM NoCTosHHoM goause (70 - 75 1/4)
MUTaTebHOM Ccpefibl U Jo0aB/IeHUss aMMUAYyHOW BOABI /1J1sl TIOJep>KaHUsl 3a/laHHOTO
pH nipoBogutcs KynbtuBupoBanue 10 - 12y.

BrIpaiyBaHue 3aCeBHOM Ky/IbTYPbI IPOBOAUTCS B pepMeHTaTOpe 06beMom 15
- 20 »’. Anmapar Ha 10 % 1Mo 06BeMy 3arlO/IHSIETCS] CTePU/IBHOW W/ KUTISTYEHOH
BOZION, TyJa e BBOAUTCS okomo 0,5 M’ muraTesbHON Cpefbl UM TOJHOCTBIO
MepeKaurBaeTCss BCE COZEPKUMOEe TMpeAblayilero ammapara (2,5 - 2,7 ).
BeIpaiyiBanue 1oceBHOT0 Marteprana 6e3 orbopa CycrieH3ud mpojo/bkaeTcs 8 - 9
YyaCoB TPYM UHTEHCUBHOU a’paliuM U MOCTOSIHHOM JI0/IMBe MUTaTebHOM cpeabl (170 -
200 n/u) mo HakoruieHusi B ¢epMeHTepe OnMomacchl B KosmdectBe 4 - 5 1 ACB/n.
[Tocse 3TOTO 3aCeBHYIO KYy/IbTYpy HauWHAIOT OTOMpPaTh HA OCHOBHOE TPOM3BO/ICTBO B
Koiuuectse 1,3 - 1,7 M*/d4 1Ipy 0JHOBPEMEHHOM [I0/IMBE MUTATe/ILHON CPe/IbL.

[Tpouecc ¢epmentatmu pgaurcss or 5 g0 10 cyTokK, a 3areM LUK
MIPUTOTOBJIEHUSI TIOCEBHOTO MaTepuasia B0300HOBisieTcs. K MOAroToBUTE/TBHBIM
CTaIusIM TIPOM3BO/ICTBA OTHOCUTCS TIPUTOTOBJIEHHE PaCTBOPOB MUTATE/IbHBIX COJIEN U
MHKDPO3JIEMEHTOB, HeOOXOJUMBIX [jii HOPMa/IbHOTO Pa3BUTHUSI MUKDPOOPraHU3MOB.
OTOT y4yaCTOK UMeeT CBOK TEeXHOJIOTUUeCKYH cxeMy. MuHepanbHble KOMITOHEHTHI
IPYNIUPYIOT B [JiBa pacTBOpa, KOTOpbIe [apasuiejibHO TOJAITCS B OCHOBHOM
depmeHTaTop: pactBop Bcex MukpoasiemeHToB (N, P, K), Heo6xoanmoe Kou4ecTBO
KOTOpBIX cocTaBysieT 5 - 70 r/n; pactBop MukposnemeHnToB (Mg, Mn, Fe, Zn u ap.),
KOHLIEHTPAL[MM KOTOPBIX He MpeBbIatoT 5 - 10 mr/.

TexHonornyeckve TOTOKA U3  BCeX MOATOTOBUTEBHBIX  OTZeJeHUU
(KOMOIpUMHMpOBaHKEe BO3/yXa, XpaHEHUE W MOJrOTOBKA ChIPbS, MOJyYeHUe 3aCeBHOM
Ky/JIbTYPbl, TPUTOTOBJIEHWE PAacTBOPOB MUTATe/bHBIX COJ€M M MHKDPO3JIEMEHTOB,
TeXHOJIOTUUYeCKasi BOJla, aMMHauHasi BOJA, CTepWIbHasi KyJIbTypajbHas >XUAKOCTb)

MOCTYMAalOT Ha IJIaBHYIO CTaZiuto MPOM3BOACTBA — CMaduto pepmeHmayuul.
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OCHOBHBIM anmnapaToM B 3TOM OTZeJIeHUH SIB/IsIeTCS (pepMeHTaTop — anrapar
MOTHOTO CMellleHusl TO0 JKUJKOM (asze, obecrieurBarolii pOCT U pPa3BUTHE
MONYJISALMA MUKPOOPTraHW3MOB B 00beme >XUAKOM ¢a3bl; TPaHCIIOPT MUTATeTbHbIX
BeIIeCTB K KJIeTKaM MHUKPOOPTaHU3MOB; OTBO/] OT MUKPOOHBIX K/I€TOK TIPOAYKTOB UX
oOMeHa; 0TBOZ, U3 Cpe/Ibl TerlIa.

3areM C/ieylOT ApYyTHe 3Tarbl TEXHOJIOTMYeCKOU CXeMbl MTOJTyYeHUs] KODMOBOU
bromacchi:

— C2yujeHue cycneH3uu MUKpoopzaHu3mos. Ilpu 5TOM KOHLIeHTpaLus
6uomaccel TioBbitiaeTcs Ao 12 - 16 % ACB. [Iy1a 3Toro MCIo/b3yIoT CerapaTopkl, a
TakKe QUIOKYISALUI0, KOaryJ/siuio, (GI0Taluio WK JeKaHTaLuo;

— mepmoobpabomka cycneH3uu. Ilpy HarpeBaHMM MHKDPOOPraHHU3MOB [10
temrepatypbl 75 - 85 °C B Teuenue 10 - 40 MUH mpoucxoAut rubesb IITamMma-
MpO/yLieHTa U MPaKTUUeCKU BCel COMYyTCTBYIOLLeH MUKPO(/IOpHI;

— KOHYeHmpupogaHue cycneH3uu. [IpoBOAST B OTAe/ieHWH BbIapYMBaHUS [0
KOHLeHTpauu 23 - 25 % ACB. [lyig 3TOro MCIio/ib3yeTcs TPeXKOpIlyCHasi BaKyyM-
BbInapHas ycraHoBka: [ kopryc — 90 °C, II — 75 u III — 60°C;

— cywka. B 3ToM 0T/je/ieHuM TIPOMCXOUT 00pa3oBaHue TOTOBOTO TIPOAYKTA C
BJI&XKHOCTBIO ~ 10 % (1o macce). [nst 3TOro UCmoJib3yr0TCsI KOHBEKTUBHBIE CYIIUIKA
(pacmblIUTe/IbHBIE, KUTIALLETO /1051, IeHTOUHbIe U OapabaHHbIe);

— epaHynsyus u cywka. O6bIYHO cyxasi 6uomacca, cogepkairas 8 - 10 % (1o
Macce) Bjaru TIpeAcTaB/seT CO0OW TOTOBBIM TMPOJAYKT U TIOC/e YIaKOBKHU
HaTpaB/sieTCsl Ha CK/af, K motpebutento. Eciv mpogyKT He0O6XO0AUMO TONyUYuTh B
B/l TPaHy/, TO CyXas W Bia)kHas (TIoC/ie BbIMapku) O6rMomacca B cooTHoieHuu 1:1
MoCTyTaeT B rpaHysTop. [Ipu 3Tom BiiaxkHasi BrioMacca HauraeT Ha CyXue YaCTHUIbI
Y BCS Macca BAaKHOCTbIO 45 - 50 % paBwkeTcss B anmapaTe, ()OpMUDPYs TpaHyJIbl,
KOTOpBIe 3aTeM MOJA0TCS B CYLIW/IKY KUTIALEro ¢1os. ['paHysibl OACYIIMBAOTCS 10
0CTaTOYHOU BiaXHOCTU 8 - 10 % (1o macce) ropssuuM BO3AYXOM WM TOMOUYHBIMHU
razamu c Temrepatypou 260 - 300°C;

— ¢acoska u ynakogka 2omoeozo npodykma. Cyxasi 6bromacca TocTyraeT B

NpUeMHbIN OyHKep U (acyeTcsi B OyMakHble MeIIK! C KaarmaHoM Maccout 25 - 30 Kr.
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OTU MEIKU YKIQABIBAKOTCA Hd CII€ELWA/IbHBIE TIOAAOHBI, KOTOPbIE€ OTBO3AT KMX HA

CKJIa/l WX OTTPY’KarOT TOTPebrTeto.

IIpakTnueckas padora Ne 5

OnpejeneHue KaueCTBeHHbIX MOKa3aTe/lell KOPMOBBIX JPOXOKeH

IJeab pa6ombi: OCBOMTH METOJWKMA aHaMM3a KaueCTBEHHBIX ITOKa3aTesei
KOPMOBBIX JPOXOKEH.

3agaum pabdoThI:

1. OnpesiemUTh OpraHoJieNnTUUeCKKe NoKasaTenu JpOoXOKen.

2. OnpeniesiiTh PU3NKO-XUMHUUECKUE TTOKa3aTeu APoXOoKer (MacCOBYIO /10/THO

BJIarv, KUCJIOTHOCTb, MdCCOBYIO [JOJIIO 6EJ'IKOB, KPYIMTHOCTb FpaHYJ'I).

Xo00 pabombli

1. ITodzomoeka npo6 K ucnbiMaHusAm

Yactb cpegneit npobsl (0kos10 400 T) IpOCEUBAIOT Uepe3 IITaMII0BaHHOe CUTO
WA pelleTHOe MOJIOTHO C siuerkamMu auameTpoMm 0,2-0,3 mMm. OcCTaTOK Ha cHUTe
M3Me/ibuatoT Ha J1abopaTopHON MeJibHHLe U TIPOCEHBAIOT /10 TeX Iop, MOKa BecCh
OCTaTOK He TMpoujeT dYepe3 cuTO. [IpocesHHBIM MNPOAYKT HACHINAOT B Tapy
BMECTUMOCTLI0 0,5 AM® € IJIOTHO 3aKPLIBAIOLIEHMCSA KPBIIIKOM WM TNPOOKOM U
WCIT0JIb3YIOT [/ IPOBe/ieHrsI UCTIbITaHUS.

['pany/IMpOBaHHBIM MPOAYKT Mepes NPOCeMBaHUEM U3Me/IbYatoT.

[nist  ompeneneHWss MAacCOBOW [OMM CBHIPOTO TpOTeMHa U Oefka TIO
BapHIITeHY MTPOYKT W3Me/IbUaloT 0 MbIe00pa3HOro COCTOSTHUS.

[list  TIpoBefieHUs] HCIIBITAHWUM 110 MHWKPOOHOJIOTMUECKUM  TT0Ka3aTesIsiM
rpaHy/IMpPOBaHHbIM NPOAYKT pacTuparoT B (apdoposoit crynke no 'OCT 9147.
CTynKy ¥ MeCTHK Tiepe]] UCI0/Ib30BaHUEM CTEPUTH3YIOT (py1laMOHpOBaHUEM.

2. OnpeodesieHue 6HeWHe20 8UOa, Y8ema u 3anaxa
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s onipefienieHUsT BHELIHEr0 BU/la M LiBeTa HAaBeCKY IMPOAYKTa MacCOU OKOJIO
250 r paccbimaroT Ha Oenyl0 UKWCTYH0 TIOBEPXHOCTh W PAcCMaTpUBAIOT TIpU
eCTeCTBEHHOM CBeTe.

3anax ornpezessitoT OPraHoIeNTUYECKH.

3. OnpedesieHue maccoeoli 001U 8/1a2u

CyLIHOCTh MeTOZa 3aK/IH4YaeTcsl B BbICYLUMBAHUM HAaBeCKU TMPOJYKTa [0
TOCTOSTHHOM MacChl TPY yCTaHOB/IEHHBIX TemMIlepaType U BpeMeHH; MaCCOBYIO [IOJTH0
BJIaru OMpeje/isii0T KaK OTHOLIeHHe MOTepu B Macce Moc/e BbICYIIMBAaHUS K Macce
VCXO/IHOW HaBeCKU MPOJYKTa.

ITIpoBeaeHye UCIIBITAHUA.

Bo B3BellleHHyt0 OM0OKCy TMomelaloT 2-4 T TIPOJYyKTa, pa3paBHHBasi €ro
PaBHOMEDHBIM CJI0eM 10 AHY OroKChl. BIOKCY € MPOJyKTOM 3aKphIBAlOT KPBIIIKOM U
B3BeLLMBaIOT.

OTKpBITYI0 OIOKCY W KpBILLIKY OT Hee TOMeIAlOT B CYLUWIbHBIA IIKad,
HarpeTbir 10 Temrepatypsl (13045) °C, u BoicymmBatoT 40 muH. [1o ucreuenuu 40
MUH OIOKCY C TOMOILbI0 TUTeTbHBIX IUILIOB 3aKPbIBAlOT KPBIIIKOM, BHIHUMAIOT W3
CYLIWJIBHOrO IKada U CTaBAT B SKCUKATOp /U1 OXJI&K[EHHS [0 KOMHAaTHOU
TemIepaTyphl. 3aTeM OIOKCY C 3aKpPBITOM KPBIIIKOW B3BeIIMBAalOT. Bce pe3y/bTaThl
B3BeLLMBAHUM 3alMCBIBAIOT C TOYHOCTBIO [I0 YETBEPTOrO JAECITUYHOrO 3HAKa.

[TpoBOAAT ABa mapasie/bHbIX ONpeeneHusl.

OO0paboTKa pe3y/1bTaToB.

Maccoyro fonto Biaru (W) B poLieHTax BbIUMC/SIOT 10 popmy.ie (1)

#

i S T
b , (D

W:

rje m; — Macca OFOKChI C HAaBeCKOM JI0 BLICYIIIMBAHUS, T;
m,— Macca 0I0KChI C HaBeCKOM T0C/Ie BBICYIITUBAHMS, T;

m — Macca MycToi OIKCHI, T.

Pe3ynbTaT OKpyIJISIFOT [0 BTOPOIO JeCATUYHOTO 3HaKa. V3 pe3y/ibTaTOB ABYX

Mapa/iieJIbHbIX OHpE,[[EI[EHI/If/‘I BBIUMCJIAKOT CpeaHee apI/I(bMETI/I‘—IECKOe 3HaueHue C
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TeM >Ke YMCJIOM 3HAKOB I10C/e 3alsiTOM W OMNpeJesstoT pacxXOoXKAeHHe MexIy
KaKIbIM pe3y/JbTaTOM M CpPeJHUM apu(meTHUeCKUM 3HauyeHWeM. [lomyckaemoe
OTHOCUTEJIbHOE pPacXOXK/eHWe He JOJDKHO TMpeBbIlaTh 5%, OKPYTJIEHHBIX [0 LIeJI0ro
yucsa.

3a OKOHUaTe/IbHbIM pe3y/bTaT UCIbITaHUW MPUHUMAIOT CpeJHee
apu(pMeTHUeCKOe pe3yJ/bTaTOB /IBYX Iapasuie/ibHbIX ONpee/leHHid, KOTOpOoe

OKPYIJIAIOT 40 I[1epBOro AeCATUYHOI'O 3HdKaA.

4. Onpepenenyrie KUCI0OTHOCTH KOPMOBBIX JIPOXOKeH

HaBecky apoxokeit (10 1) momeiniatoT B pap(opoByrO CTYIIKY U paCTUPAlOT eé
MeCcTUKOM, TIOCTeNeHHO JonuBas BoAy (Bcero 50 mi). B monyueHHYHO CycCIieH3UIO
nobapnisitor  3-5 Karenb  deHondTanenHa W TUTPYHOT cMmech 0,1 H pacTBopoM
TUPOKCHUJla HaTpusi [0 TIOsB/IeHUsI Caboro pO30BOr0  OKpAlllMBaHUs, He
rcyes3arollero B TeyeHue 1 MUH.

KucnoTtHocTb gpoxokel (X), B mepecueTe Ha YKCYCHYHO KMCI0Ty (B Mr Ha 100
I IPOXOKel), BIUMCIISIFOT T10 popmyiie (2):

X=Vx6xKx10, (2)

rae X — KUCJIOTHOCTh JIPOXOKEH B TiepecueTe Ha YKCYCHYHO KUC/IOTY;
V — komuuectBo 0,1 H pacTBOpa L1je/10UH, MOollle/llee Ha TUTPOBaHWe, MJI;
6 — KOMMYeCTBO YKCYCHOM KMC/OThI, SKBUBajieHTHOe 1 mu 0,1 H pacTtBopa
11[e/I04M, MT;
K — nonpaBouHbiii Ko3duimenT 0,1 H pacTBOpa rMpOKCHU/Ia HATPUS;
10 — mepeBoiHOM KO3 (ULIMEHT.
OO6s13aTe/IbHO TIPOBOASAT [IBa TapajlleNlbHbIX OIpe/ie/ieHUs] W BBIUKC/SIOT

CpeJHIOI0 BeJTMUMHY C TOUHOCTBIO /IO I€CSATOM.

5. Omnpepe/ieHHe MacCOBO# /10/1M 0e/IKOB B KOPMOBBIX /IPOXOKaX MeTO0/[0M

(opMmos10BOr0 TUTPOBAHUA
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Metos 3akmouaeTcss B O0KUpOBKe CBOOOJHBIX aMHUHOTPYyIl 0ekoB
BHECEHHBIM  HeWTpa/M30BaHHLIM  dopMmammHoM  (dbopmosom).  CBobozHbIE
KapOOKCU/IbHBbIe TPyMMbl Oe/lKOB, 3aTeM HeWTpanIu3yrTCs ljenoubto. KosmnyecTBo
I1e/I0uM, TIOIIe/illee Ha TUTPOBaHHE KApOOKCH/IBHBIX TPYII, KOCBEHHO OTpakaeT
MacCCOBYIO I0JIt0 Oe/TKOB.

10 r pgpoxoker pa3BoaaTr B 90 M JUCTA/UTMPOBAHHOM BOJbl U TUTPYIOT B
npucytctBuu ¢deHondranerHa 0,1 H pacTBOPOM THMAPOKCH/Ia HATPUS [I0 TIOSIBJIEHUS
cs1aboii po3oBoi okpacku. 3ateM BHOCAT 5 M 40% HelTpann30BaHHOTO (hopmasviHa
M BHOBb MpoBOAAT TUTpoBaHuWe O0,1H pacTBOpPOM THJPOKCHAA HaTpUs [0 He
rcuesaroleii c1aboit po30BoM OKpacKu. KommuecTBo Ie10uu, roleziiee Ha BTOPOe
TUTPOBaHWe (NP TMEpPBOM TUTPOBAHUM OHO pacxOJyeTcsi Ha HeWTpaIu3alyio
BeIleCTB, 00yC/IOBIMBAIOIINX KACTOTHOCTh APOXOKeii), YMHOXKAIOT Ha KO3 ULIEHT
0,959 1 mo/Ty4ar0T MacCOBYIO /100 OE/IKOB B IPOMXOKAX.

6. Memoo onpedesieHUs1 KpynHoCmu 2paHy-1

HaBecky mnpoaykta maccoit 100 r mpocewBarOT uepe3 CHUTO IIpubopa B
Teuenre 10 muH ripu 190-210 munu™. JlonyckaeTcs mpocerBaTh BpyuHyro mpy 110-
210 mun'u pasmaxe cuta okojo 10 cm. TTpoAyKT, MPOIIEAIIAA Yepe3 CHUTO, WIIH
OCTaTOK Ha CHUTe B3BELUMBAIOT (pe3y/bTaT 3alKChIBAKOT C TOUYHOCTBIO [0 OJHOIO
JleCITUYHOTO 3HAKA).

3aTeM C MOTpeIHOCThI0 He Gosiee 1 MM U3MepsSiIOT AyiiHY W guametp 10
CJly4aliHO O0TOOpaHHBIX TPaHyJI MPO/yKTa.

OO0paboTKa pe3y/1bTaToB.

[Tpoxoa uyepe3 CUTO WIM OCTaTOK Ha CUTe BBIPAKAIOT B MPOLEHTHOM
OTHOLLEHUU MacChl MPOAYKTa, MPOLIe/IIero yuepe3 CUTO WIM OCTaBLLIEroCsl Ha CUTe,
K Macce HaBeCKHU.

3a  OKOHYAaTe/bHBIM  pe3y/JbTaT  MCIBbITAHUS  [PUHUMAIOT  CpejHee
apu(pMeTHUeCKOe pe3yJbTaTOB BYX Mapasie/bHbIX ONpeie/IeHUM.

[onyckaeMoe  OTHOCUTE/NbHOE  pacXOXAeHHe MexXAy  pe3y/bTaTaMu
napa/uvie/lbHbIX — Omnpejie/leHud He A0/DKHO npeBbiiath  0,1%, a  Mexay

pe3yJibTaTaMu, MOJIy4YeHHbIMHU B pa3HbIX jlabopaTopusix — 0,2%.
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3a pa3mep rpanys (AuameTp U AJMHY) IPUHUMAIOT CpefiHee apudmMeTHuecKoe

3HaueHue JecITH U3MepeHHi, KOTOpoe OKPYTJISIIOT [0 11e/I0T0 YKcJIa.

KonmpoabHble éonpocbl
1. Ha3oBuTe OCHOBHBIe (AKTOPHI TIEPCIIEKTUBHOCTH TPOU3BOACTBA OHMOMAcChl C
TIOMOIIbI0 MUKPOOHOT'O CHHTe3a.
2. Uto BK/ItOUaeT B cebsi moHsTHE 6e/T0K OIHOK/IeTOUHBIX MUKPOOPTaHU3MOB?
3. HaszoBuTe cbipbeBble HCTOYHUKHU [/Is1 CUHTe3a MUKPOOHOro 6e/nka
4. TlepeuriciiTe 3TAIbl TEXHOJIOTUUECKOM CXeMbl IOJTyueHUs KOpMOBOM OMOMAacChl.

5. Ilo KakMM MoKa3aTe/isiM OL[eHUBAlOT KaueCTBO KOPMOBBIX JPOXCOKeN?

TEMA 6. METO/IbI TPAHCIUVIAHAIIY OMBPOHOB

Tpaucnaaumayus 3M6puoHO8

buoTexHo/ioTHs MMeeT 0co0oe 3HaueHWe B BOCIIPOM3BO/ICTBE UM CeJEKI[UU
KPYITHOTO poraToro ckota. KpymHbld poraTblii CKOT OTHOCUTCSI K OJIHOTLIOAHBIM
BU/IaM MJIeKomUTarolux. OT OfHOW KOPOBBI MOXXHO TIOJIYYUTh B JIy4llleM Caydae
OJHOrO TejieHKa B rof. OHaKo B ee SIMUHUKE COZepPKaTCsl COTHU ThICSIY He3pesbixX
TOJIOBBIX K/IeTOK (0o1uTOB). OHU Mpe/CTaB/ISIIOT OTPOMHBIM T'eHeTUUeCKU pe3epB.
YcKopuTh BOCIPOM3BOJCTBO CKOTa MOXXHO TIPU Tiepexofie K HeTpaJULMOHHbIM
cocobaM  yBesiMueHUWsl TIJIOJOBUTOCTH. B TmocsenHee Bpems  ripuoOpesia
NpakTHUUeCKoe 3HaueHWe TpaHCIUIaHTalusg SMOpHOHOB. Vcrosib30BaHHe 3TOTO
MeTOJa B COYETaHWU C [JIUTeTbHbIM XpPaHeHWeM CeMeHU B 3aMOPOKEHHOM
COCTOSIHUM  TI03BOJISIET  TIOJYUYUTh JE€CATKM ThICSIY TIOTOMKOB OT  OJJHOTO
MIPOU3BOAUTENII B TOA W OCBOOOJWUTH TEHEeTHUECKH BBIJAIOIIMXCS CaMOK OT
HeoOXOAUMOCTH BBIHAIIIMBAHUS T17I0[j@a ¥ BCKapMm/iMBaHusl moToMcTBa. CyTh MeToza

COCTOHUT B TOM, UTO CAMOK CTUMYJ/IMPYIOT C IIeJIbIO YBE/IMYEHHA BbIXO/d HIZL[EKI[QTOK,
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KOTOPbIE 3dT€M HM3BJIEKAHOT Hd CTdAVUHW PAHHUX 3&p0,£[blﬂl€ﬁ H 1epeca>xmBarOT MeHee

L[IeHHbIM B reHeTUYe€CKOM OTHOIIIEHHWHUPELUITMEHTdM.

TexHon02un mpaucnaaHmayuu 3MOpUOHOE 8K/II0Uaem c/edyloujue 3manbi:

Ombop OoHopos. B KauecTBe KOpOB-/JOHOPOB OTOMparOT MaTepei
TOTeHIMa/IbHBIX TUIeMeHHBIX ObIKOB. Ha mepBoM 3Tarie rjieMeHHast LIeHHOCTh JJOHOpa
OLIEHMBAETCS T0 TJIaBHbIM MPU3HAaKaM MOJIOYHOTO CKOTa — MO YPOBHH) MOJIOUHOU
MPOAYKTUBHOCTU Y J>KUPHOCTM MoJsioKa. Ha BTOpoM 3Tare 4uc/ao TPU3HAKOB B
3aBMCHMOCTHU OT 1|e/Ii CceNeKLUM paciuupsieTcs: ((hopma BEIMEHU U COCKOB, CBOMCTBA
MOJIOKOOT/JiJau¥, Pe3UCTeHTHOCTb, KPeInoCTb KOCTAKAa U  KONBIT, TUII U
BOCIIPOM3BO/IUTE/IbHBIE KauecTBa). [lpeArouteHue OTAAIOT KOpPOBaM, KOTOPhbIE
COXpaHWIM B TeueHWe TpeX OTe0B CTAaOWIbHYIO  BOCITPOM3BOJUTE/EHYIO
criocobHocTh. OT TakuMX KODOB MOXKHO PperyJisipHO TMO/y4aTb SMODHOHBI uepe3
KaXk[ble aBa Mecsla. Y KOPOB-JOHOPOB TPU BCEX OTejiaX AOJDKHBI OTCYTCTBOBATh
OCJIO)KHEeHUS  (MepTBOPOKJAaeMOCTb,  3aZlep’KaHue  Toc/iefla,  IOC/AepOo/OBbie
3a00J/1eBaHMsl TIOJIOBBIX OPTaHOB).

Bbi3bieaHue cynepogyisayuu. B rpynmny [JOHOPOB IepeBOJAT TOJIBKO TeX
KOPOB, KOTOpble TIIOJIOKUTEIbHO pearupyroT Ha BBeJeHWe TOpPMOHOB. [lis
CTUMY/ISILIAA MHOKECTBEHHOM OBYJISILIUN HUCITO/Ib3YHOT:

a) TOHAJIOTPONMH CHIBOPOTKH kepebbix KoObu1 (C)XKK) B coueTaHum C
MpocCTarjiaHAvuHaMyd U APYTUMU OHO0J/IOTHYeCKH aKTHBHBIMH BelllecTBaMU. BBoOJST
OJTHOKpPaTHO. JTOT CII0Cc06 T03BO/SIET BbI3bIBATh CYMNEPOBY/SAIMIO TTpUMepHO ¥ 70 %
KOpOB;

0) dommkymoctumynupyommii ropmModn ®CI' uam ero KoMOWHAIUs C
JIFOTeUHU3UPYOLLUM ropMoHOM JII' B cooTHOIIeHnu 5:1. BBOAAT MHOTOKPAaTHO.

OnTvManbHBIA pe3y/bTaT CYMepOBY/ISILIUU — BbIXOJ W3 SIMUHHMKA B BOPOHKY
auiieripoosia 10 - 20 siiiiekneToK. OMOPHUOHBI MOYKHO TIOYUYHUThL MeHee 4eM OT
MOJIOBWHBI ~ TI€PBOHAUa/lbHO  OTOOpAaHHBIX  IMOTEHIMA/TBLHBIX  KOPOB-ZOHODOB.

XOopomMMHM ~ IOHOpaMHd  CYMUTAlOT KOpPOB, KOTOpble TIOC/IE  MHOTOKpaTHBIX
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CYTIEpOBY/ISILIVA UMEIOT XOPOLIYIO pPeaklUio SUYHUKA U TIPOU3BO/SAT OO/bILIOe UKCIIO
TIPUTO/THBIX ZIJIs TiepecaZiki SMOPHOHOB 3a OTHO BbIMBbIBaHHe.

KopmieHue [OHOPOB [O/DKHO OBbITh TakuM, UTOObI OHM HaXOJWUIUCh B
XopoiieM (U3NOJOTUUECKOM COCTOSIHUM. PaljioH KOPOBBLI-JOHOpa [JO/DKeH OBbITb
cbamaHCUpOBaHHBIM 110 OCHOBHBIM TUTaTe/bHBIM BellleCTBaM, W 0COOeHHO 10
aAMUHOKHC/I0TaM U MUKDO3/IeEMEHTaM.

HckyccmeeHHoe oceMeHeHUe KOpP08-O0HOPOB8. [ljii 3TOr0  UCHO/Ib3YIOT
CriepMy TOJIBKO BBIAQIOIIMXCST OBIKOB-TIPOM3BO/UTE e, AOCTOBEPHO OLIEHEHHBIX T10
KauecTBy mnotoMcTBa. KOpOB ocCeMeHSIFOT [ABaXKAbl: TIE€pPBbIM pa3 IMpU Haydase
TIOSIB/IEHHS TIOJIOBOM OXOThI U BTOpPOM — uepe3 12 - 24 yaca. Co AHSI oceMeHeHUsI
HauMHAeTCsl OTCYEeT pa3BUTHsI SMOPUOHOB in Vitro.

H3eneuenue smopuoHo8. Bo3mosxHO Tpu criocoba:

1.1U36neueHue s3mbpuoHa nocne y6osi KOpO8bl-OOHOpPA — CaMbIi MPOCTON U
HaZleXKHbIM crocob. DTOT crmocobd MpaKTUKOBAJACS TOJIBKO Ha TMepBBIX JTarax
OCBOEHMUSI MeTo/ja TpaHCIIaHTal[Mu. B HacTosilllee BpeMsi OH He MCIOJIb3yeTCsl M3-3a
MOTepy reHeTUYeCKH 1L|eHHOW KOPOBBI-I0HOPA.

2. Xupypeuueckuii cnocob6 — 3MOPHOHBI W3BJIEKAIOT MEXAY 7-8-MH CyTKaMu
MocJie TIepBOro0 MCKYCCTBEHHOTO OCeMeHeHHsl (pa3pe3 8epxHe20 €800d 61a2anuyd,
Aanapomomust no 6enoll AuHUU Hcugoma u saanapomomusi 8 obaacmu 20400HOU
AMKU). OTOT Crocod TPYyJOeMKWM, [JOpOTOCTOSIUM, WM HeJb3s I10JIb30BaThCs
MHOTOKpAaTHO. B HacTosiliiee BpeMsi TIDUMeEHsIeTCs peKO, TJaBHbIM 00pa3oM B
HayYHbIX1Ie/IsIX.

3. Hexupypeuueckuli cnoco6. [IpeMmyIiieCcTBO — MPOCTOTa MaHUITYJIALWNA. [I71s1
3TOTO He TpebyeTcsl CrelUaabHOTO OTepal[MOHHOTO ToMellleH s, OMOPHOHBI MOXHO
W3B/IeKaThb HEMNOCPE/ICTBEHHO B MNPOW3BO/CTBEHHBIX YC/IOBUSIX. [IpU TipaBU/IbHOM
NpYMeHeHWd 3TOro crocoba BOCIPOW3BOAUTENbHAS CIIOCOOHOCTL [IOHOPOB He
HapyllaeTcsl. JTO TO3BOJISIET MHOTOKPAaTHO MCII0J/Ib30BaTh T'eHETUUeCKH L|€HHBIX
KOPOB-/JOHOPOB /ISl TIOJiyueHUs] OT HUX OOJIBILIOr0 YMc/a MOTOMKOB. DOMODUOHBI
W3B/IEKAlOT 110/l MECTHOM aHecTe3uel myTeM BbiMbIBaHUs (5 - 8 pa3). [IvMTe/bHOCTD

MaHunyssiguu — 20 - 50 muHyT. Ilocie BbIMbIBaHMSI SMOPHMOHOB B MAaTKy BBOJST
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pacTBOp aHTHOWOTHKA. B cpeiHeM M3 BBIMBITHIX SIHIEKIETOK 710 25 % OKa3bIBaIOTCS
HEeOIUIOJ0TBOPEHHBIMY WJIU [Ie3UHTEerPUPOBAaHHBIMU.

KpamkoepemeHHoe  KyabmueupoeaHue U  XpaHeHue  3MOpPUOHO8.
MaHUMyISIUA C paHHUMH 3MOPHOHaMH, HAXOAAI[AMHCS Ha MPeAUMITIaHTaI[MOHHBIX
CTaAusIX PasBUTHSA, T.e. OT MOMEHTAa MUX MOJydyeHUsl O BBeJEeHUsI B pora MarTKu
peLMIiieHTa, 3aHuMaroT OoT 1 A0 5 yacoB. B 3TOT mepuoj HY)KHO CO3[aTh
oITUMasbHbIe YCIOBUs, 00ecTieurBarole coxpaHeHrne ux OHMOIOTUUeCKHUX KauecTs.
KpaTkoBpeMeHHOe ~ XpaHeHHWe  3SMODHMOHOB  /aeT  TakKXke  BO3MOYXKHOCThb
TPaHCIIOPTUPOBATh UX B [PyTHe XO3UCTBa.

OMmOprioHbl KPC MOKHO COXpaHUTh MyTeM TiepecaZiki WX B SIMIIEITPOBO/] CaMOK
JPYyTUX BH/JOB MJIEKOIUTAIOLIUX, HampuMmep, KpoJsibuux. HemocraTok mertoma —
TPYA0EMKOCTb YU BO3MOXXHbBIE TIOT€PHY 3UTr0T IMPU UX TlepeHocCe.

B Hacrosimee BpeMs pacrnpoCTpaHeH MeTOJ, KPaTKOCPOYHOTO XpaHeHUs
9MOpuOHOB in vitro. Tlpy 3TOM >KuU3HeCoCcOoOHble SMOpPHOHBI TEepeHOCAT B
nyTaresibHble CcpeAibl ¢ Temnepatypor 37 °C. B cocraB cpes BK/IHOUEHBI PAaCTBOPBI
cojied, aMHUHOKHC/IOThI € OWKapOOHAaTHBIM HOHOM Kak OydepHbiM areHToM. OH
obecnieuriBaer pH B mipefenax 7,2 - 7,6. Ilpu 3TomM Ouonornueckrde KauecTBa
5MOPHUOHOB COXPAHSIOTCS 10 95 Yacos.

Oyenka 3ImOpuonos. TIpou3BOJUTCS  HECKOMBKMMU  METOJaMH: Q)
Mopdonoruueckuii MeTof;, — TpU 3TOM OCHOBHOe BHMMaHHe obOpailjaioT Ha ¢Gopmy
3UrOThl, PaBHOMEPHOCTb JApobseHuss u T.7. 0) OreHka 10 afCcOpOIMOHHBIM
cBOMCTBaM 000/710U€K U I[UTOTIa3Mbl K pa3/IMUHLIM KpacuTe/issM (HaripuMep, CUHbKe
OBaHca). B) ['MCTOXUMHUeCKHe MeTO/bl — OCHOBaHbI Ha Crielu(uueckrux peakiusix
CTPYKTYPHBIX 3JIEMEHTOB Y BellleCTB K/IeTOK K Pa3/IMYHbIM KPaCUTEJISIM.

ITpu oreHKe KauecTBa 3MOPHOHOB B Halllel CTpaHe TIpUHSATA 5-OasbHast
Kaja C Yy4YeTOM CJIeAyIOLIUX I[I0Ka3aTeseld: COOTBETCTBUe CTaJiud PpPa3BUTHUSA
5MOpHOHa ero BO3pacTy; MpPaBUILHOCTb (DOPMBbI TIpO3payHoOii 000/0UKHM U ee
1[e/IOCTHOCTb; COCTOSIHHE LIUTOI/Ia3Mbl U JIp.

VpeanbHbli 9MOPUOH /10/KeH OBbITb KOMIAKTHBIM, ceprueckoil ¢opMbI, C

O/THOPOJHOM OKpacCKoM, C KeTKaM{d OJMHAaKOBOW BeJIMUMHBI U T.A. DMOPHOHBI C
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3aMe//IeHHbIM ~ pa3BUTHEM BbIOpaKOBbIBalOTCA. Hawnbonee MpPUTOAHBIMU IS
TPAHCIVIAaHTALIUA SIBJISTFOTCSI SMOPUOHBI, KOTOpbIe H3B/IeUeHbl M3 MAaTKU KOPOBBI-
JIOHOpa Ha 7 - 8 CyTKH 10C/ie IepBOro 0CeMeHeHUsI.

ITepecadka 3mbGpuoHoe peyunueHmam. B KauecTBe pelUIMeHTa OTOUpArOT
TMHEKOJIOTMYeCKH 3/J0POBbIX KOPOB T0C/Ie ABYX-TPEX HOPMaJlbHbIX MOJIOBBIX LIUKJIOB;
NPO/IyKTUBHbIE, T/IEeMEHHble W TOpOJHbIe KaueCTBa poM He wurparoT. OCHOBHOe
yCJIOBHE XOpOILeTO TIPWKUBJIEHUST SMODHOHOB — CHHXPOHHOCTH IIPOSIB/IEHUS
T10JIOBOM OXOThI y IOHOPOB Y PELIUTIMEHTOB.

B Hactosiiiiee BpeMsi TepecaZika 3MODUOHOB peLUINUeHTaM TPOU3BOJUTCS
CJIeAYIOIIMMHA CTIOCOOaMM:

- Xupypeuueckuli cnocob — 3ro 3@dextuBHOCTb 60 - 70 %, a uncio TenAr — 3 -
4 Ha [OHOpa. DTOT Crocod KCIOJb30Ba/id B OCHOBHOM [I0 cepeAuHbl 70-X ToJioB.
OpHako oH TpeOyeT 6O/BILIKX 3aTpaT, €ro TPYAHO MPUMEHSTh B TIPOM3BO/CTBEHHBIX
ycioBUsX. M3-3a BO3MOXKHBIX TPaBM €ro HeJib3s1 MHOTOKPaTHOTO MCI0JIb30BaTh.

- HexupypauuecKull cnocob TIPOCT, YKOHOMHYeH, BO3MO>KHO MHOTOKpaTHOe
WCTI0/Tb30BaHue pelunuvenTa. Pa3paboTaHO HeCKOJbKO CIIOCOO0B HEXUPYpPruueckoi
nepecajiku 5MOprOHOB. MeTo/i OCHOBaH Ha BBeJleHUM 3MOpUOHA B POT MaTKU yepe3
erKy. ANmvKauyro 3apogeiimeit — 50 - 60%.

OdheKTUBHOCTL TpaHCIJIAHTAl[MM TOBBIILIAETCSl TP [epecajike [IBYX
9MOPHOHOB, TI0 OJJHOMY B KaK/bIii POT MaTKH. DTO TO3BOJISIET MOIYUYUTh JABOWMHBIE
orenbl. [Ipy mepecazke ABYyX SMOPHMOHOB B KaXKIbld pOr MaTKA uacTOTa [JBOEH
cocrasjigeT 55 - 60 %, a mMpu ecTeCTBEHHOM MHOIOIUVIOAUM KOpPOB — Bcero 2 %.
Takke MOKHO TiepecakMBaThb 3MOPHMOH U OIJIOJOTBOPeHHOHN KopoBe. [Ipu 3TOM
TIPWKUB/ISIEMOCTb SMOpHOHa coctasisieT 50 %.

KoHcepeayuss 3mopuonos. Cawmbiii 3bdeKkTrBHBI MeTon — T/yboKoe
3amMopakvBaHHe (KpPUOKOHCepBalvs) B >KUJKOM a30Te Tpu Temreparype - 196 °C.
HNonroBpeMeHHOe  xpaHeHUe  TJyDOKO3aMOpPOXKeHHbIX  SMODUOHOB  HMeeT
MPerMYIIecTBa: a) Mepecajki MOTyT ObITb TIpOBe/ieHbI B I000e BpeMsi He3aBUCUMO
OT CPOKOB B3fTHSI SMOpDHOHOB, T[03TOMY HeT He0OXOJWMOCTU B COJepKaHUM

OonbllIMX TPYMI peLUNUeHTOB. B pe3ysbTaTe TMOBbINIAeTCs peHTabembHOCTh
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TPaHCIUIaHTaLMK; 0) BO3MOXXHO CO3ZlaHHe 3MOpHOOAaHKOB OT reHeTHYeCKU I[eHHBIX
JKUBOTHBIX. DTO Ba)KHO /Il COXpaHeHUs1 TeHO(OHa PeJKUX U MCUe3aroluX MOPOJ,
MIpU TPAHCIIOPTUPOBKE SMOPUOHOB.

BepkuBaeMocTh 3MOpHUOHOB cocTtaBisser 90 %, a CTe/IbHOCTh KOPOB-
PEeLIMIIMEeHTOB MOC/e HeEXUPYPruueckou nepecasku Haxoautcst 50 - 55 %.

OMOpHOHBI 3aMOpa)KMBalOT B Mpobupkax 50x6 MM WiId B aMIlyaax
BMeCTUMOCTbIO 1 M. B Hux BHOCAT 1 - 4 smOpuoHa ot ofgHoro goHopa u 0,4 M
pacTBopa KpuornpoTtekTopa (Haripumep, 10 % pacTBop r/vilepvHa). 3aTeM aMITyJIbI
3arauvBarOT Ha IJIaMeHU ra30BOW FOpesKU.

B03MO0yKHO /iBa pexxuMa oxyiaxzaeHusi: 1) AMIy/bl Uav IPOOUPKYU OXJIaXKAt0T
¢ 20 go-6 °C co ckopocTbro 1 °C B MUHYTY, IPOBOJAT KPUCTA/VIU3AL[UIO, OXJIaXKIeHHe
co ckopocTeio 0,3°C B MUHYTY U TOTPY’KarOT B KUJKUM a30T. 2) OxnaxzaeHue ot -7
no -35 °C co ckopocteio 0,3 °C B MuHYTY; OT -35 A0 -38 °C co ckopocteio 0,1 °C B
MUHYTY Y TIOTPY>KeHHe B )KUJKUH a30T.

OTTauBaHue SMOPHOHOB TIPOM3BOAUTCS Ha BOJSHOM OaHe C TemriepaTypou 25

v 37 °C B Teyenue 10-12 cekyHz.

Onﬂoaomeopenue ﬂﬁl{eKﬂemOK 6HEé Op2dHU3Md JXCUO0MHO20

Pa3paboTka cuCTeMbl OIUIOAIOTBOPEHUSI W o0ecrieueHUs] PAHHUX CTajui
pa3BUTHsI SMOPUOHOB MJIEKOIMTAIOIIUX BHE >KUBOTO OpraHu3Mma (in vitro) umeer
OosibIIioe 3HaUeHUe [ijis pellieHUs pPsifia HayYHbIX 3aZlau U MPaKTUUeCKUX BOTIPOCOB 110
TMOBBILLIEHUIO 3(PGEeKTUBHOCTU pa3BeeHUs )KUBOTHBIX.

OnsodomeopeHue sliyek1emoK M/aeKonumawwux in vitro exkawouaem
cnedyouwjue 3mansi:

1. CospesaHue ooyumos in vitro. OOLMTHI MOJIyYarOT U3 SUYHUKOB KOPOBBI
nocie  ybosi  >KUBOTHBIX. SIMUHWMKK  [IOCTaBJSIIOT B JlabopaTtopuio B
TepMOCTaTUPOBAaHHOM KOHTeWHepe B TedyeHue 1,5 - 2 yacoB. Tam uX ABaXKIpbl
TIPOMBIBAIOT CBeXKUM (ocdaTHbIM OydepoM. OoLMTHI U3BIEKAIOT W3 (HOUIUKYJIOB

IMyTeM OTCaCbIBaHHWA WJIN pa3pe3dHus SHYHWKOB Ha IJIACTUHKH. OOL[I/ITI)I C06I/Ipa}OT B
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cpeny TCM 199 ¢ no6asnenuem 10 % CbIBOPOTKM KPOBU OT KOPOBBI B 0XOTe, 3aTeM
[Ba)KJbl TIPOMBIBAIOT U OTOMPAIOT [isl AajbHeUIero co3peBaHusi in vitro OOLUTHI C
KOMITaKTHBIM KYMYJ/TFOCOM M OJHOPOZHOW LIUTOI/Ia3MOM.

B nocneHee Bpemsi pa3paboTaH criocod MpUKKU3HEHHOTO U3B/IeUueHUs! OOLUTOB
13 STMYHUKOB KOPOB C TMOMOIIIBIO y/IbTPa3BYKOBOTO Mpubopa wau narnapockormna. [pu
3TOM OOLIMThI OTCAChIBAKOT U3 (POJITUKYJIOB, JMaMeTp KOTOPhIX He MeHee 2 MM, 1 - 2
pasa B HeJleJiF0 OT OJHOTO U TOTO >Ke KUBOTHOr0. B cpegHeM MojiydaroT OJHOKPaTHO
5-6 00LMTOB Ha XMBOTHOe. /119 co3peBaHus in vitro npurogHo meHee 50% 00LUTOB.

OtobpaHHbIe OOLIMTHI CO3peBalOT B TeueHWe 24 yacoB B cpere TCM 199 c
nobasneHrieM 20 % o6paboTaHHONM TETIOM CHIBOPOTKH KPOBHM OT KODOBBI B OXOTe,
rpaHyJ/ie3HbIX K/IeTOK W HeOO/bLIOro KOoauuecTBa aHTUOWOTUKOB (MEeHULIWIIMHA,
CTPeNTOMHLIVHA).

2. Kanayumayus cnepmamo3oudos. [Jo Toro Kak criepMaTo30u/] IpuoopeTaer
CocOOHOCTh K  OIUIOAOTBOPEHHIO, B HeM JOJ/DKHbI TPOU30WMTH HEKOTOpbIe
du3nosornueckre u3MeHeHusl. ITOT NPOLECC T0/yUn/T Ha3BaHUeKaralUuTalys.

Kamaruraiusi Bk/touaeT fABe ¢as3bl: 1) u3MeHeHHWe MeMOpaHbI CriepMust
(cobcTBeHHO KamaruTalys); 2) akpoCOMHasi peakLusi.

PaspabotaHbl ciefyoiiye MeTOZAbl KaralUTalui CliepMHeB: HCI0J/Ib30BaHUe
Cpe/ibl C BICOKOW MOHHOW CUJIOH; UCIT0/Ib30BaHKe TJIMKO3aMUHOT/IMKaHa refapyHa.

3. OnnodomeopeHue in vitro u obecneueHue paHHUX cmaouli pazgumus
ambpuoHoe (Ha npumepe KPC). OmnnogoTBopeHHe invitrorpoBOJAT B  Karuie
MozuduLMpoBaHHOM cpefibl Tupouga. [Tocse co3peBaHUs in Vitro 0OLUTHEI YaCTUYHO
OUHMILIAIOT OT OKPYXKAIOLIUX KYMYJIFOCHBIX KJIETOK W TePeHOCAT B MHUKPOKAruie Mo
MATH OONUTOB B KakgoW. CycrneH3us CrepMaro30uioB obbeMoM 2 - 5 MKI
nobaBisieTcsi K cpejie ¢ 0OLMTaMH, YTOObI JOCTUYb KOHIIEHTPALIMU CIIEPMAaTO30U/I0B B
karviax 1,0-1,5 mun./min. Uepe3 44 - 48 4acoB T0C/ie OCeMEHEHHUs OIpezesstoT
Haimuuue [poOsieHHss OOLMTOB. 3aTeM SMOpUOHBI TOMeLal0T B MOHOC/ON
SMUTENA/IBHBIX KJIeTOK [I/1S Ja/IbHEeUIIero pa3BUTHS B TeUeHHe SIHEM.

Mediceudosble nepecadku 3MOpPUOHO8 U NojyyeHUe XUMEPHbIX HCUBOMHBIX.

[Tepecasika 3MOpPUOHOB, HampUMep, OBel| K03aM U HAoOOpPOT COTPOBOXKIAETCS WX
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MIPWKUBJIIEMOCTBIO, HO He 3aBepIlaeTcsl POXKJeHHWeM MOToMCTBa. Bo Bcex ciyuasx
MEXBU/IOBbIX O€peMEeHHOCTeM HeroCpeACTBeHHOM NPUUMHON a0OpPTOB SIB/ISIETCS
HapyllleHue (QYHKUMU TIIaleHTbl 3@ CYeT UWMMYHOJIOTMYECKOW  peaklyu
MaTepUHCKOTr0 OpraHW3Ma Ha WHOPOJHbIE aHTUTeHbI I710/ia. JTa HECOBMECTUMOCTh
MOXXeT OBbIThb IpeofiosieHa TIOJyueHWeM XHUMEePHBIX 3MODHOHOB C ITOMOIIBIO

MUKPOXUPYPTHUU.

KinoHupoeaHue x»cugomHbix

SAnpo comaTrueckoi KIeTKH 00/1a/jaeT TOTHOM reHeTHUeCKou nHdopmMariiei o
JaHHOM opraHusMe. Eciu co3zaTh yc/ioBUs [/1s1 peaivd3aluu 3ToM MHGOpMalLuK, TO
MOXXHO TOJIyYUTb HEOrPAHMYEHHOE UMC/I0 TeHeTUUeCKHMX KOMUM (K/IOHOB)
orpeie/ieHHOW 0CO0M.

ITonyueHue oO0HOsIYOBbIX 0/1U3HEY08 — uMeeT O00JbIIOe 3HaueHUe st
JKUBOTHOBO/ZCTBa. [Ipy 5TOM yBe/JMUMBAETCS BBIXOJ| TEJST OT OJHOTO JIOHOPa,
TOSIB/ISIFOTCSI  TeHeTUUeCKU  WJeHTUUHble JBOMHMU. [Isg 3TOro  SMOpPUOHBI
MJIEKOTTUTAIOI[MX HAa PaHHUX CTaJUsX Pa3BUTHS pa3fe/sitoT MUKPOXUDPYPruuyeCKUM
myTeM Ha /iBe Wau Oosiee yacteii. OHM B TOC/IeAYIOIeM Pa3BUBAIOTCS B OT/ebHbBIN
opranu3Mm. Pa3szeseHHble SMOpPHOHBI KODOB MOTYT XpaHUTHCS B 3aMOPOXXKEHHOM
COCTOSIHHUHU.

Knouupoeanue 3mM0OpuoHoeé nymem nepecaoku soep 3IMOPUOHA/IbHBIX
K/1emoK € 3HyKileupoedaHHble (/MuwleHHble s0pa) slyekiemku. Bxioyaer
CJleflyrolye STarbl: BbIJe/leHUe WHTAKTHOIO s/pa [O0HOpa; SHYK/ealus OOLUTa;
repecajika si/jpa B SHYK/IEMPOBaHHYIO SULIEKIETKY; aKTUBaLUsl OOLUTa U CAUSTHUE
MeMOPpaH siifiia ¥ 00I[1Ta M0/ AeMCTBHUEM 3/IEKTPUUeCKOT0 UMITYJIbCa.

IlaHHasi TeXHOJIOTHSI TI03BOJISIeT TIOJIyUUTh W3 OTAE/NbHOW 3MOpUOHATbHOMN
K/IETKM MHO>XeCTBEHHble KOMWM T'eHEeTUYeCKHM OJWHAKOBBIX >XUBOTHBIX (H0 64).
[ToBTOpHOE K/JIOHWPOBaHHE TOMYYeHHbIX 3THUM METOJ[OM >SMOpPHOHOB TIOBBIIIAET
MOTeHI[Ma/lbHble BO3MOYKHOCTH TEeXHOJIOTMM B TIPOM3BOACTBe OOMBILIOTO YHC/IA

K/IOHOB.
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KﬂOHupOBGHue HCUBOMHDBIX nymem nepecaaku ﬂbep comamuyeckKux K1emok
6 3JHYK/1eupoedHHble Hﬁl{eK/lemKll — MeTOJ, IIO3BOJIAET IIOJIYyYHUTb HE TOJIbKO
OOWHAKOBBIX MEXy coboi JKUBOTHBIX, HO W HWAEHTUUYHLIX II0 TEHOTHUILYy C
KUBOTHBIMU-AOHOPDAMHX COMATHUUECKUX KJIETOK. OTa TEeXHOJIOTUSI MOXKET OBbIThb

HCII0/Ib30BdHA [JI1 COXPaHEHHSA MCUe3dI0MX ITOPO/J ’)KUBOTHBIX.

Memoobl nostyyeHuUs: MPaHC2eHHbIX HCUBOMHbBIX

TpaHCreHHBIMH Ha3bIBAlOT JXKUBOTHBIX C W3MEHEHHOW Hac/eJICTBEeHHOCThIO,
KOTOpasi BbI3BaHa BK/IIOUEHHMEM B WX Te€HOM UYKepPOAHBIX TE€HOB C TIOMOIIbIO
C/IeYIOIIMX TeHHO-UH)XeHepPHBIX MeTOIOB:

Mukpounsekyuu 2eHa. IlpeBapuTeNbHO Yy JKMBOTHBIX T'OPMOHATbLHOU
00pabOTKOU BBI3BIBAIOT CYIIEPOBY/SIIMIO W TIPOBOZAT OIUIOAOTBOpEHHe. 3aTeM
W3BJIEKAalOT SMOPHOHBI Ha CTa/IuM TIPOHYKJ/IeyCa XUPYPrUUYeCcKUM ITyTeM WM T10Cjie
ybost T0HOPOB.

1151 MUKPOUHBEKI[UH SMOPUOHOB He0OX0AUM CTabu/IbHBIM pabounii CTom, Ha
KOTOPBIA yCTAHAB/IMBAIOT MHKPOCKOII, /[BA MHKPOMAaHHITYJIATOpA /ISl YIIPAB/IEHUS
yAep>KUBawIled W WHBEKIMOHHOW TMWIeTKaMd W Tpubop /s peryJjupoBaHus
WHBEKI[MOHHOTO  JlaBieHus. Ha  cTo/iMKe  MMKDOCKOTAa  yCTaHABIMBAlOT
WHBEKI[MOHHYI0 KaMepy CO CpeJjoi, TOKPhITOW IapadHHOBEIM MacioM. B cpeay
MoMeljaloT SMOpUOHBL. [l WHBEKIMA SMOpPHOHBI TI0 Mepe HaZoOHOCTH
MOCpe/ICTBOM TTOHM)KEHHOTO /iaB/ieHusT (GUKCUPYIOT Ha Y/lep>KHUBaloIel MUTIeTKe Tak,
YTOOBl MHBEI[UPYEMbIA MPOHYK/IEYC ObUT XOpormio BujeH. KOHUMK HWHBEKI[MOHHON
nureTkyd (BHYTPeHHUM JuaMeTp OKoJjio 1 MKm) HaronHstoT pactBopoMm /IHK. O
TOUHOCTA OIepaliii CyAaT 1o HabyxaHuio TIpoHyKieyca. [lociie WHBEKLIAU
9MOPHOHBI OCBOOOXKJAIOTCS OT yAepKUBAIOI[el TUIeTKA W KYJIbTUBUPYIOT [0
MOMeHTa TlepecajKy peLiuieHTaM.

Tak, B OMJIOIOTBOPEHHBIX SUIIEK/IETKAX MBI WIA KPOJWKA MPOHYKJIEYChI
XOpOIIIO0 BU/IHBI, UX JIETKO WHBELUPOBaThb. Y 3MOPHOHOB CebCKOX03SMCTBEHHBIX
JKUBOTHBIX B IIMTOIIa3Me HMEIOTCS TeMHbIe JIMITHJCO/iepsKaiie rpaHyabl. OHU

3aTPY/HSIOT BU3yalU3alldi0 TMPOHYKIeycoB. [To3ToMy mpeABapuUTeNbHO TPOBOJST
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LeHTpudyrvupoBanve. [Ipy 5TOM TpaHy/lbl CMEMIAIOTCS K OJHOMY TIOHOCY
AULEK/IeTKH W TIPOHYK/IeyChbl CTAHOBSTCS BUAWUMBIMA W JOCTYIHBIMH IS
MUKDPOUHBEKLIAN.

3areM 3MOpHOHBI KYy/JbTUBHPOBAHUSA in Vitro (40 HECKONMbKHUX YacoB) H
XUPYPruveckKy TPaHCIVIAHTUPYIOT B SIALEBO/] CHHXPOHU3UPOBAHHBIX PeLIUTTHEHTOB.

Ina  obpa3oBaHWs TpPAaHCTeHHBIX JIMHUM JKUBOTHBIX 3HAUe€HUE HMeeT
MoJjilyueHre TaKUX TPAHCTeHHBIX JXMBOTHBIX, Y KOTOPBIX UaCTh TIOJIOBBIX KJIETOK
cofiep)KaT TpaHcreH. Bo3MOKHO TIOSIB/ieHWe MO3auK — >KUBOTHBIX, COCTOSIIIMX W3
IBYX WIA HECKOJbKHUX KJ/IETOUHBIX JIMHUH, MPOUCXOJAIMNX OT OAHOW 3UTOTHI, HO
WUMEIOINX pa3/MuHble TeHOTUIbl. YacTh MO3aMKOB He MOJKeT JaTh Hauaio
TPAHCTeHHBIM JIMHHUSIM, TaK KaK y HHMX OTCYTCTBYeT Iiepejjaua TpaHCreHa IIo
HaCJIe/ICTBY.

YTo06BI MOJYUYNUTh OJJHO TPAHCTEHHOE >KUBOTHOE, TPAHCTeH KOTOPOro ObLT OBl
BKJTFOUEH B T€HOM JKUBOTHOTO, ¥ OHO OBIJIO CITIOCOOHO /IaTh TPaHCTeHHOE TTOTOMCTBO,
He0OX0AMMO He MeHee 100 OepeMeHHOCTEH rocsie repecasiku
MUKDPOUHBEI[MPOBAHHBIX SMOPHOHOB.

ObheKTUBHOCTh MUKPOMHBEKIIUM y KPYMHBIX JOMAITHUX >KUBOTHBIX OYeHb

HHM3KaA.

ITepecadka mpaHcuyuposaHHbix sdep. Ilpy 5TOM HCHOJB3YIOTCA sAzpa
K/IeTOK, OTOOpaHHbIe Ha OCHOBe TPaHCT@HHOW UHTerpaliiH, TO eCTh MepecaXUBar0TCs
TOJIKO TpaHCreHHble SMOpUOHEI. [To3TOMY J/H0601 HOBOPOKeHHBIM OpraHu3M OyzaeT
TpaHCreHHbIM. [Toceytoliiasi ceyieKiys TPaHCTeHHBIX SMOPHUOHOB He TpeOyeTcsl.

Hcnoab3zoeaHue cnepmamo3oudos 6 Kauecmee 8eKmopoe 3k302eHHozo0 /THK.
[Tpu 3TOM CcriepMaTO30HM/ibI MOTYT ObITh B3SIThI OT OJHOI'O CaMlla W Tiepeca)keHbl B
CeMeHHMKM caMlja TOrO J>Ke WIM Jpyroro Buja. TaM OHU CTaHOBSITCS

(OYHKLMOHUPYIOLLIWMH.

KoumpobHble gonpochol
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1. 3HaueHHe TpaHCI/IAHTALMK SMOPHUOHOB /17151 )KUBOTHOBO/ICTBA.

2. [TepeunciiviTe OCHOBHbIE 3Tarlbl TEXHOJIOTUW TPAHCII/IAHTALIMKA SMOPHOHOB.

3. TpebGoBanusi, TmpeAbsiBAsseMble K KOpOBaM-JOHOpaM HWKOPOBaM-
peLuIiMeHTam.

4. TexHUKa BbI3bIBaHUSI CyNEPOBYJISILIMM U UCKYCCTBEHHOE 0CEMEHEHUEKOPOB-
JIOHOPOB.

5. Crioco06bl 13B/I€UeHUSIIMOPUOHOB.

6. O11eHKa’MOPHOHOB.

7. CiocoObl Tiepecaiku SMOPHOHOBPELUITEeHTaM.

8. KoHcepBaLysisMOpHUOHOB.

9. TexHoJIOTHA OIJIOJOTBOPEHHUS AULIEK/IETOK MJIEKOTIUTAKOLIUX invitro.

10. MexxBH/0BBIE TTepecaKu3MOPHOHOB.

11. MeTo/p! KIIOHUPOBAHUSI)KUBOTHBIX.

12. KakuX KUBOTHBIX Ha3bIBalOT TPAHCT€HHBIMU?

13. MeTo/p! 1o/TyuyeHus1 TPaHCTeHHbIX JKUBOTHBIX.

TEMA 7. METO/bI OITPEAE/IEHUSI I'MO B KOPMOBBIX CPE/ICTBAX
N ITPOAYKTAX ) KUBOTHOI'O ITPOUCXOXJEHUSA

B Hacrosilllee BpeMsi UMC/IEHHOCTb JIFOJIed Ha TJlaHeTe COCTaB/sieT 7 MJIPA,.
yenosek. K 2030 rogy oxugaercss pocT 0 8 MIPA., TI03TOMY JaKe UHZYCTPUAIBHO
pa3BUThbIE CTPaHbI MOTYT OLLYTUTh HEJOCTAaTOK MPOAYKTOB MUTAaHUS, UTO NPUBOAUT K
MOCTOSTHHOMY POCTY LieH Ha NpojoBoibCTBUe. OJHUM U3 pelleHUd [JaHHOU
npo0siemMbl CTa0 CO3/laHhe TeHeTHUeCKd MOZUGUIMPOBAHHBIX WM TPaHCreHHBIX
MPOAYKTOB. MeTo/l TeHHbIX MOAU(MUKALIUKA MMO3BOJISIET MEPeHeCTH LieHHbIe TeHbl OT

ogfHOTO o0OBekTa B JApyrod Ha ypoBHe J[IHK, He3aBHCMMO OT BW/I0BOM
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TIPUHA//IEXKHOCTH, Y CO3/aTh MPUHLUNWAIBHO HOBbIE COPTa PAaCTEHHUW C KOHKPETHO
3aJJaHHBIMU CBOMCTBaMH.

I'enemuuecku moouguyupoeauubili opzaHuzm (I'MO) — 3T0 opraHusm,
TeHOTUI KOTOpPOTO ObLT MCKYCCTBEHHO H3MEHEeH IIpU TIOMOIIM METO/I0OB TeHHOU
VH)KeHepuu. JTO OrpejesieHhe MOXKET NMPUMEHSITbCA [JIs1 paCTeHUM, XXUBOTHBIX M
MUKPOOPraHM3MOB. ['eHeTMUecKWe W3MeHeHMs, KaK TIpaBW/IO, MPOU3BOJSTCA B
HayYHbIX WU XO35IMCTBEHHBIX LIeIsIX.

CyllleCTByIOT ~ pa3/iMuHble  MHeHMss O  0e30MacCHOCTU  TeHeTHYeCKH
MoauduLpoBaHHbIXx opraHu3moB (I'MO) pacxoparcs. OpHU  WcciefoBaTend
CUMTAIOT, YTO TeHHOMOAU(DULIMPOBAHHBIN OpraHu3M 0e3BpeieH, 110 MHEHUIO JPYTUX,
OH SIB/ISIETCS UCTOYHUKOM OMOJIOTUUECKUX U 3KOJIOTUUECKUX PHUCKOB /ISl UesoBeKa,
JKUBOTHBIX U OKpYy>Katoleu cpeibl (Baker B., 1999) (56).

Bwmecte ¢ rippobpeTeHreM HOBOTO Mpr3HaKa ['M-TIpOAYKT TTOy4YaeT U LIeJIbIi
HabOp HOBBIX KayecTB, OMNOCPEJOBAaHHBIX KaK IUIeHOTPOITHBIM JIeMCTBHEM
9KCTIPeCCUPYeMbIX 0e/IKOB, TaK M BIUSHHEM CaMOW BCTPOEHHOW KOHCTPYKLIMU, Ha
Pery/siTOPHbIEe MeXaHU3Mbl COCETHUX FeHOB.

HenpeckazyeMoCTb BCTpavBaHUs U3MEHEHHOW KOHCTPYKLIMM B Uy>Ke€pO/HbIN
TeHOM SIB/ISIeETCS OJHUM W3 HeJJOCTaTKOB T'eHHO-WH)KeHEePHBIX MeTOA0B. BCcTpoeHHbIM
reH MO)KeT OKa3bIBaTb B/IMSIHUE Ha OKpYy)Kalolllye ero reHbl B crencTBHe 3TOro
TMOSIB/IIETCS BEPOSITHOCTh UW3MEHEeHUs MPOLIeCCOB TPAHCKPUILMA M TPaHC/ISLIVMY,
MpUBOJMAINAs K SKCIIPECCMM HOBbIX 0enKOB, Kak, Harpumep, TOKCHHOB WA
aitepreHos (53,130,62,122,152, 59,71,90,102,159).

Hanmuune B TpaHcreHHOM KOHCTPyKiuu ¢dparmeHTtoB [IHK, koaupyrommx
YCTOWUYMBOCTb K aHTUOMOTUKAM MOYKETTIPUBECTHUT K HeyKeslaTeTbHbIM T0C/e/ICTBUSM
(68). HekoTopble PUCKH MOTYT OBITH CBSI3aHBI C IPOJIOHTHPOBAHHBIM ZIEMCTBUEM H
TIPOSIB/ISATBCS Yepe3 mokoneHus (15).

Ins perynupoBanuss ob6opora I'MO npunar KapraxeHCKuid [0roBop, K
KOTOPOMY TPUCOeIVHWINCL Yy>ke Oonee 180 cTtpan. B pa3muuHbBIX CTpaHax

pa3paboTaHbl M/IaHbl MOHUTOPHWHTA TTPOAYKLIMK Ha cozepkanre ['MO (10, 72, 122).
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EC pa3pab6otan [IUpeKTHBBI 0 MapKUPOBKeE IMUITEBBIX TIPOAYKTOB, TIOTyUeHHBIX
n3 I'MO, a Takke CcTaHAApTHI TI0 MeToAaM uX KoHTposs (7, 8). B To e Bpems B
CIIIA mapkupoBka ['M npo/iyKTOB NUTaHUs He SIBJsSIeTCsT 00s13aTe/IbHOIA.

B Poccurickori ®epepauyn paspellieHO K TPUMEHEHUI) HEeCKOJIbKO BH/IOB
pacTeHWM, MOJIyUeHHbIX C NPUMEHEHHWeM TpPAaHCTeHHbIX TEXHOJIOTUW: 6 JIMHUU
KYKYpY3bl, 3 JIMHUU COM, 3 copTa KapTodess, 1 TMHUS caxapHOW CBeK/bl, 1 TUHUS
puca.

C 1uenpi0 perynupoBaHuss ob6opora u  KoHTposns ['MU  mipuHAT  psf
3aKOHO/1aTe/IbHBIX akToB (20, 28, 29, 30, 31, 36, 48, 49). ITocTaHOB/IEHHEM I'JITaBHOTO
rocy/lapCTBEHHOIO CaHMTapHOro Bpaya Poccuiickoil (efepauyy yCTaHOB/IEH
MOPOrOBbIM YPOBEHb /11 MAPKUPOBKM MPOAYKLIMH, MojydeHHoM u3 I'MU, kotopas
paBHsieTcs 0,9 %.

[Ipoaykums, nmonydyeHHas u3 ['MU u BriepBble peanu3yroujasca B Poccun,
TO/IJIEXKUT 00s13aTe/IbHON CaHUTapHO-3TTHEeMHOJIOTUUeCKOM KcrepTu3e (3).

HecmoTpsi Ha pa3iuuus B 3aKOHO/AaTe/bCTBAaX OTHOCHTETbHO 0e30rmacHOCTH
I'MO u HeoOXOAWMOCTH MAapKUPOBKM B Pa3HbIX CTpaHax MUpa, BK/aouas P,
onpenenenre I'MO B NOpOAYKUUU SB/SIETCS HEOTbEMJIEMOU MeEpOW B CBSI3U C
TIPUHLMIIAMM TeXHUUeCKOro pery/jvpoBaHus. B coorBercTtBuM ¢ PepepasbHbIM
3aKOHOM «O TeXHUYeCKOM peryJvMpOBaHUW» TMPOAYKLUS [O/DKHA COOTBETCTBOBATHb
TpeOOBaHUSIM  TeXHWUECKHMX  perjaMeHToB W cTaHzgapToB.  OrmpegeneHue
KOMIIOHEHTHOI'O COCTaBa IPOAYKLMH, B TOM uucie U ['MO, gBisgeTcsa BaKHbIM
5/IEMEHTOM TIpU TOATBEP)KJEHUM COOTBETCTBUSI M TIPETATCTBYeT BBEJEHUIO B
3abmyxieHre otpebuTess.

CoryiacHo mionpaBke K @PefepasbHOMYy 3akKoHy P® «O 3ammure mnpas
notpeburensi», BCTynuBiIed B cumy B 2005 rofy, MpOAYKThI TTUTaHUS, CO/leprKallie
I'MO, mnopsiexatr o0si3aTelbHOW MapKUPOBKe BHE 3aBUCUMOCTH OT TIPOIIEHTHOTO
coziep>KaHusi KOMITOHEHTOB.

Ornpegenenve I'MO B nipofyKTax, CoAepyKaliX KOMIIOHEHTbI )XUBOTHOI'O WU
PaCTUTEBHOTO TIPOMCXOXK/IeHHS, TIPOBOJAT TI0 Oe/IKy WM HYK/IeUMHOBBIM KUC/IOTaM.

[lns1 3TOro NMpPUMEHSIOT KaueCTBEHHbIM M KOJIMYECTBEHHBbIM aHaiu3. B HacTosiee
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BpeMsl M3BeCTHbI CTaHJapTbl MU MeTOJWUYeCKHUe YyKa3aHWs [0 MeToaM OIlpeje/eHUst
I'MO. KauectBeHHOe onpegenenve: IlomumepasHas uenHas peakgus (I1LP)
npoBoauTcsi B cootBeTcTBUM ¢ ['OCT P 52173-2003, MYK 4.2.1902-04 (5, 22).
MeTog uaeHTHMOUKALIMY C TIPUMeHeHreM 0H0/IOTHYecKOro MUKPOUHIIA TIPOBOJUTCS B
cootBercTBUM ¢ ['OCT P 52174-2003 (6). UMmMyHOGepMeHTHBIN aHa/INA3 TIPOBOAUTCS
B cootBeTcTBUM ¢ MYK 4.2.1913-04 (21). KonnuectBeHHoe ompenenenue: TP B
peaslbHOM BpeMeHM TMpoBoAuTCS B cootBeTcTBUM ¢ MYK 4.2.1913-04 (21).
ViMmyHObepMeHTHBIM aHa/iu3 NpOBOAUTCS B cOOTBeTCTBMU ¢ MYK 4.2.1913-04 (21).
UccnenoBaHnve TMpOAYKLMH, TOJYyYEHHOM C  UCIOJb30BAHWMEM TeHEeTUYeCKd
MOAU(UIIMPOBAaHHBIX MUKpOOpraHusmMoB (I'MM), NpoBOAUTHCSI B COOTBETCTBUU C
MY 2.3.2.1935-04 (7).

CyllecTByeT  MHOXECTBO  pa3/IMUHbIX  BeCbMa  YYBCTBUTE/IbHBIX U
cneruUUHBIX  criocoboB  ompefenenuss ['MO B TIPOAyKTaxX, Coep>Kaliux
KOMIIOHEHTbl  JKMBOTHOTO W  paCTUTeIbHOro Tipoucxoxienuss (151). [lnd
HAeHTADUKALIMK UCTIONb3YeTCsl TPU 00bEKTa, 10 KOTOPhIM MOYKHO CYJUTh O Ha/TMUUH
'MU. DOtumMu ob6beKTaMu SBASIOTCA: 1) BCTPOEHHBIM Uy)KepOAHbI TeH U
(d1aHKUpYIOIMe BCoMorare/ibHble mocsiefoBatesbHOCTH; 2) MPHK, martpuua as
CUHTe3a MOAUHUIIMPOBaHHOTO Oefika; 3) CUHTe3UpyeMblii TpaHCTeHHbIN 6e/oK.

B mnocsiegHue rogpl B MUpe 3HAUMTE/NIbHO YBEJUYMWIOCH TPOWU3BOJCTBO U
VMMIIOPT TPaHCTeHHOW MPOAYKLUMM. 3a AeCsTh JieT KOMMEpPUeCKOro KCIOJIb30BaHUs
'M-kynbTyp 00beMbl mOTpebseHWs, B UaCTHOCTH MOAW(DUILIMPOBAHHON COW,
coctaBuiu: B Poccur — 300 TeicAu TOHH, B cTpaHax EC - 50 MWIJIMOHOB TOHH, B
CIOJA - 500 MWUIMOHOB TOHH. B CBA3W C 3TUM YBe/MUMBAETCS BEPOSITHOCTH
MOCTYIUVIEHUS TUILEeBOM TIPOAYKUMM, mnoayuyeHHOM u3 ['MU  (reHeTnuecku
MOAU(DULIMDOBAHHBIX MWCTOYHUKOB), WA COJepKalljed UX KOMIIOHEHThl, Ha
BHYTPeHHUM pPbIHOK Poccun. I'M cosl U KyKypy3a TakKe SB/SIOTCS OJHUMH U3
OCHOBHBIX HMCTOUHHKOB Oe/ika MpU KOPMJIEHWH >XUBOTHBLIX. BcieqcTBre uero ux
no0aBAsSIOT B COCTaB  KOpPMOCMeced, KOMOMKOpPMOB, KOPMOBBIX /100aBOK,
3aMeHuTe/Ied LeJIbHOTO MOJIOKA I TesST, a Takke B COCTaB CyXOro Kopma H

KOHCEPBOB /I AOMAIIIHUX >XUBOTHBIX M IITHII.
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be3ornacHOCTh MULLeBbIX MPOAYKTOB U B TOM UHKCJ/Ie KOHTPOJIb U MOHUTOPUHT
TPOAYKLIMM U KOPMOB, cofepxawmx I'MO, nocrynarommx B MOC/IeJHUe ToAbl B
Poccuto B O0/BIIIOM KOJIMUECTBE, SIB/ISIETCSI Ba’KHOW rOCyJjapCTBeHHOM 3ajaueii. Bo
MHOIOM 3TO OIMpeJesnsieTCsl aKTUBHbIM TIPUCYTCTBMEM HA pPbIHKE WMIIOPTHBIX
MUILEBbIX TIPOAYKTOB, M OCO0EHHO, ChIPbEBBIX pACTUTETbHBIX KOMIIOHEHTOB,
KOJTMYeCTBO KOTOPBIX B OyayIlieM, BeposiTHO, OyzZeT yBenuuuBaThCS. B ceHTsIOpe
2011 roma Bctynwi B cuiny TexHUUeCKU perjiameHT «TpeboBaHust K 6€30macHOCTH
MUIIEBOM MPOAYKLWH, TIOJIydeHHOW U3 TeHHO-MOAMU(ULMPOBAHHBIX (TPaHCTe€HHBIX)
pacTeHWd W >KUBOTHBIX», TI0 KOTOPOMY Heo0X0oAuMO 00si3aTe/lbHO MapKUPOBAaTh
NIPOAYKLMIO, KaK cofepxkalyto I'MO, eciv ero rporeHTHOe KOJIMYeCTBO IIpeBbliliaeT
0,9%.

B Hacrosilllee BpeMsi PbIHOK IHUILEBBIX TIPOAYKTOB U KOPMOB B Poccum Ha
Hammure ['MO He KoHTposnupyetrcs. IIpobsema pacrmpoCTpaHeHHSI TeHeTHYeCKd
MoAUGUIMPOBaHHBIX 00beKTOB B Ka3zaxcTaHe TpeOyeT co3laHUS TeOpeTUUeCKOM
6a3bl, pa3paboOTKU COOTBETCTBYIOIIMX METO/JIOB U KPUTEPUEB OL|eHKH, MHTerpaliy C
ApyruMu 0671acTIMU 3HAHUI.

1. ITpunnun Meropa onpeaenenus I'MO

['eHOAMArHOCTHKA TPAHCTeHHBIX PACTeHUM U KUBOTHBIX MO3BOJISIET BBIIBUTH
1jeJIeBOM TeH, «BCTpoeHHb» B JIHK opraHu3ma-xo3siiHa C 1e/bl0 TI0/Ty4YeHus
HOBOI'O TpU3HAKa, HEJOCTMKAMOTO [Jig JAHHOrO0 OpraHu3Ma C MOMOLBI0 CeJIeKLIUU
Wy TpeOyroIliero MHOTHe To/bl PabOThI CeIeKIIMOHEPOB /il N3MeHeHHsl UX CBOMCTB.

[Tpu koHcTpyupoBaHur I'MO BbisiB/ieHbl Haubosiee uyacTo yroTpebsisieMble
CeNeKTUBHbIE TPAHCTeHbl: 3TO PpEryJsSTOpPHble W  MapKepHble BEKTODPHbIE
NOC/IeJ0BATeIbHOCTH, CBUJETE/IbCTBYIOLME O TIPOU3BEJEHHBbIX T'€HEeTUYeCKUX
MoauduKanusx. B kauecTBe rocienoBaTeIbHOCTEN PETYJISTOPHBIX BEKTOPHBIX T'€HOB
VCTIOb3YHOTCS TOMWIMHKepHhI, TipomMoTopbl (P-35S) win tepmunatoper (TNOS), a
TaK)Ke TI0C/eJOBaTe/IbHOCTU MUIPUPYIOLLMX 3/IEMEHTOB, TIpe/CTaB/eHHbIe Ha

PUCYHKe 5.

| P35S | TPAHCTEH | T-NOS |
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PrcyHok 5 — CxemaTrueckoe n3o0pa’keHue 11e/IeBOi reHeTHUeCKON KOHCTPYKI[UH
I'MO

['eHeTHMUeCKasi KOHCTPYKIYSI TIPU CO3/JaHUU T€HEeTUYECKU MOJU(PUIIMPOBaHHbBIX
OpPraHW3MOB 00s3aTe/IbHO BK/IIOUaeT B cebsl ITPOMOTOPHYIO 007acTh, TpPaHCTEH,
oTipeJieNISIFOIIMI  HOBOE CBOMCTBO, W TepMHUHATOPHYIO o00sactb. KommuecTBo
TPAHCTeHHBIX JIMHUM COM U KYKYpy3bl, KOTOpble MOXHO OOHapyxutb B ['M-
MPOAYyKTax C TIOMOLIbKD MeTOAOB  JeTeKlMd 35S-mpoMOoTOopa  COCTaBJIeT
npubm3uTe/IbHO 92%. YuuThIBast, UTO CKpUHUHTOBAsI TIpoljeAypa Aetekiud 'MO He
CBsi3aHa C OIIeHKOW 0e30MMaCHOCTU aHaU3UPYEMbBIX TPOJYKTOB, a TpeAHa3HaueHa
WCK/TIOUNTEeTbHO /1J11 MH(OPMUPOBaHUs MOTpebuTesiell, TO 3TU TOKa3aTeau CaeayeT
paccMaTprBaTh KaK OUeHb BbICOKHUE [2].

N3yuenve [JHK-TexHo/OrmMy, Haxogsileucss B OCHoBe co3ganuss ['MO,
npuBesio K pa3paboTke crnerUbUUYHBIX W UYBCTBUTEJNBHBIX METOZIOB  UX
JleTeKTUpoBaHus. [l onpesiesieHUs1 HA/IMUWS WU OTCYTCTBUS B THILEBOM TPOJAYKTE
I'MO Hy>XHO BbIsSIBUTb W3MeHeHUs1 B JIHK wim ycTaHOBUTH HasiMuMie HOBLIX OE/KOB,
CUHTE3UPOBaHHBIX B XO/le TeHeTHUeckod Moaudukaruu. BroigeneHHbId 06eloK
T0/jBepraroT UMMYHOXUMHWUYECKOMY aHasn3y, a BbijeneHHyr0 [IHK KauecTBeHHO wv
KOJIMYECTBEHHO aHa/M3UPYIOT MeTOJO0M [0/ IMMepa3HOM 1leMHOoW peakuuu. [lis
obHapy>xeHust 'MO TIpoBOAST MCC/IeIOBaHMs Ha Ha/lMuKe TPAHCTeHOB (Uy>KePOJHBIX
reHOB), Pery/ISITOPHBIX WM MapKepHbIX BeKTOPHBIX IOC/IejoBaTebHOCTel. Hanuune
TaKUX TI0C/el0BaTelbHOCTeN CBU/ETeNbCTBYeT O TIPOU3BE/IEHHBIX TeHeTUUYeCKHUX
MoAU(DUKALIUSX.

Metop, BbisiBieHdss [ MO B CbIpbe U TIMILEBBIX MPOAYKTaX PAaCTUTELHOTO U
JKUBOTHOTO TIPDOMCXOXK/E€HUS, KOpMax M KOPMOBBIX J00aBKax OCHOBaH Ha
VICII0/Tb30BaHUU MOJIMMEePa3HOU LIeITHOM peakluu C JeTeKuel pe3yibTaTOB MeTOA0M
TOPU30HTA/ILHOTO 371eKTpodope3a WM B peXHMMe peajibHOro BpeMeHU. MeTojbl
netektupoBaHus ['MO, ocHoBaHHble Ha [ILIP-aHanv3e, pa3gesnstOoTCs Ha HeCKOJIbKO

yPOBHel crieliuUUHOCTH:
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- MeTOJbl CKPUHUHIOBbIe, MNPUMEHsIEeMble B KaueCTBe I[1epBOM MPOBEPKU
TIPUCYTCTBUS HEKOTOPBIX T'eHeTUUeCKUX 3JIeMEHTOB, KOTOpPble B HAcCTOsilllee BpeMms
ABJIAIOTCS OOIUMU [IJIT MHOTMX HCIIO/Ib3yeMbIX /i1 KOMMepueckux Ireneii ['™M
pacTeHul (MPOMOTOPHI, TEPMUHATOPbI U Te€HbI-MapKephl);

- MeToAbl  CTPYKTypHO-crieluduueckue,  CTaBsll[ie CBOEM  Lie/Iblo
UCKyCCTBeHHOe o0benuHeHue nByx 3neMeHToB /JIHK, Takux Kak TIpoMOTOp U
TPHCT€H;

- MeToAbl  CreLu(UUeckoro  TpeBpallleHUsi,  MCIOoJb3ylolue  AJis
pacrio3HaBanusi 'MO B 6oJiee C/I0XKHBIX ¥ HEKOTOPBIX 0COOBIX CTyYasiX.

M3-3a BBICOKOUM UYBCTBUTENBHOCTU U crietduuHocTtu nipu [TLPauarHocTrke
MIPOMCXO/IUT SKCIMOHEHLMa/lbHOe yBenuyeHue crenupuueckux (parmentoB [THK,
TaKUM 00pa3oM 3TOT METO/, SIBJISIeTCS MepeloBOM aHATMTUUeCKOW TeXHOJIOTHel [ist
aHanu3za ['MO. CneuuduuHocts ITLIP ocHOBbIBaeTCs Ha CBSI3bIBAHUM KOPOTKMX
OJIUTOHYK/IeOTH/IOB  (TIpaiiMepoB) C KOHI[eBbIMU obOmactamu  oTtpe3ka [IHK,
OTHOCSIETOCA K  Crieliu(uyecKorl TeHeTUUeCcKoW Moaudukauud. MeTofpl,
ocHoBaHHble Ha [ILIP, T103BO/ISIIOT oOnpeiensaTh Jaxke Caefbl Crelu(@uIecKux
nocnegoBaTenbHOCTer B [THK.

CylillecTByoIjie Ha CEroJHSIIHUM JeHb MeToAbl oO0HapyxeHus I'MO, B
OCHOBHOM 3TO MeTOJ, TMOJMMEepa3sHOM LeMHOM peaklUWd B pEeXHWMe pealbHOTro
BpemenH (ITL[P-peas-TaiimM) ¥ ¢ mpuMeHeHHeM OHO0J/IOTHYECKOTO MUKPOUMIIA TPeOyIOT
CMeLMaJbHOTO JOPOTOCTOSIero 060py10BaHUs U peaKTHUBOB.

CKpUHUHTOBBIE METO/bl TIpeZiHa3HaueHbl [Isi TOro, UYTOObI Ha TI€PBOM 3Tarie
TIPOBEPKU OLI€HUTb, COAEPXKUT WIU HeT MPOAYKT, BEPOSITHO COAEep>Kallluii MaTepual,
ABASIOIIMKCS Tpor3BogHbIM ['MO, TtpaHcreHHyro [JHK. KauecTBeHHbIE MeTObI
onpenenenvss JHK mpomoTtopa [arOT OAHO3HAYHO TIOJIOKUTE/bHBIA WU
oTpullaTe/lbHbIA OTBET Ha MPUCYTCTBUE TeHeTHUuecku MoauduiupoBaHHoi [JHK B
13ydyaeMoM oOpasiie.

2. O6mue TpedoBanusna K nposejenuto [TI[P-ananu3a

[IpoBenenve wuccnemoBanut metogom [P momyckaeTcsi Tpyd  yCI0BUU

OpraHv3alvyd B J/1abopaTOpUM CaMOCTOSITe/IbHBIX pabouuX 30H, COOTBETCTBYHOILIUX

69



orariaM  [1l[P-anamm3a. IIL[P-mabopaTopusi [O/DKHA BK/IOUaTh — CJIAYIOLHH
MHUHHAMAaJIbHBIN Habop pabounx 30H:

- TIpyeMa, pervcrpaium, pa3bopa v mepBUUHOM 00pabOTKU MaTepuarna;

- Beiziesienus JI1HK;

- IPUTOTOBJIEHUS PeaKLIMOHHBIX cMecel v npoBeeHus T1LP;

- leTeK1[MU MPOAYKTOB aMIVIU(HUKAL[MK MeTOJ0M 3/1eKTpodopesa.

B 30ne Boigenenus [JHK pacnosararor TTLIP-60kc mmm GoKC GHOIOrMuecKom
6e3omacHoctu. B TTLP-60kce ansa Beigenenus JJHK He gormyckaeTcsi rmpoBejieHHe
apyrux BuzoB pabot! ITomerreHue 7y TIPUTOTOBJIEHUS PeaKIIMOHHBIX CMeced U
npoBesienyst [1LP mo/mkHO ObITH OTAE/NbHBEIM. [IpHUroToB/ieHre peakMoHHbBIX TTL[P-
cmeceit mpoBozsaT B IILIP-OG0kce. 30Ha [leTeKIMM TIPOAYKTOB aMILTU(MUKAIIUN
METOZIOM 3jieKTpodope3a Jo/DKHA ObITb MaKCUMasbHO y/asieHa OT 30H Bbifie/ieHust
OHK ¥ 1ipurotoB/ieHusi CMeCHu peakLiuu.

Bce nabopaTopHoe o00OpyZioBaHMEe, B TOM UMC/Ie TIATETKH, IITaTHUBHI,
nabopaTopHasi TI0Cy/a, a TakKe BCe paboure pacTBOPbI [JJO/DKHBI OBITH CTPOrO
CTalMOHAPHBIMU. 3amnpelaeTcss UX MepeHoC U3 OHOT0 TIOMeLeHHs B APyToe.

[Tepen Hauasom paboTbl pabouyro MOBEPXHOCTb CTOJIOB obpabateiBatoT 70%
3TUJIOBBIM CITUPTOM M OOMy4aroT yabTpadUoNeTOBbIM u3/lydyeHreM He MeHee 10
MUHYT.

Insa Toro uroObl W30e)KaTb a’pO30JILHOTO  3arpsi3HEHUS  TMIETOK,
WCTI0/Tb30BaTh TOMLKO HAKOHEUHWKW C aHTHAad3pO030JiIbHBIMM Oapbepamu. Bo Bpems
TIPOBe/IeHUs] MaHUITY/ISILIUM Ha BOPTEKCe IITaTUBbI /711 HAKOHEUHUKOB JJOJDKHBI OBITh
3aKPBIThI KPBILLIKAMHU.

[To okoHuaHuUW paboT pabourie TOBEPXHOCTH, J03aTOPbl, BOPTEKC, TEPMOCTAT,
LeHTpUdyry obpabaTeiBatoT pactBopamu (0.1% pactBop AIT-2T c skcrio3urueii 30
munyT, 0,5% p-p HCL, p-p DNA-ZAP, ¢ nocnienyroiield NMPOTUPKOW BJIaKHBIMU
TaMIIOHAMHU [I7Is1 CHSITUSL OCTaTKOB Jle3MH(MUIIMPYIOIero CpeicTBa) W 00/yuaroT

ynbTpahHONeTOBLIM U3/yuyeHueM He MeHee 10 MUHYT.
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[Tpobupkn ¢ mipogykTamu I[ILP ¥ wucmosb30BaHHbIE HAKOHEUHUKHA K
MUKpOZ03aTOpam TIO/IBEPrarTCs MepBUYHOU obpaboTke pacTBOpaMy,
BbI3bIBarOIMMHU Aerpasanuio JHK.

3. OT00p U MoAroTOBKA NMPOO

Ot6op Tpo6 TIPOBOAST B COOTBETCTBUM C METOAUUYECKUMU JOKYMEHTaMH,
yCTaHaB/IMBAIOLMMU TIOpPsAJ0K 0TOOpa mMpoO [jisi OJHOPOJAHBIX TPYI THILeBOM
npoaykuuu: ['OCT 5904-82, 9163-90, 12292-2000, 10852-86, 13979.0-86, 26313-
84, 26312.1-84, 9792-73, 7631-85.

OT mapTuy ChbIpbSi WIM CHIMYYMX TIPOAYKTOB OTOMparOT oOIyt0 Mpody
cyieayroiyM obpa3oMm:

- OT MCC/leflyeMOUW MapTHUM ChIpbsi WM ChIMy4YUX TIPOAYKTOB OTOMpArOT He
MeHee 10 o6pa3oB 1mpob (mo 5 - 10 T) B 0lHOPA30BbIi TUIOTHBIN TOJUITUIEHOBBIN
rnaker pasmepoM 20 x 30 cm C uCHOJb30BaHMEM OJHOPA30BbIX XWUPYPruueCKUX
TepuaTokK U repemerunBaior, hopmupys obiiyto rpody (50 - 100 r);

- u3 obmieit mpobel oTbupaioT cpegHioro mpoby B 10 - 20 r, momMemial0T B
TIOJIMATU/IEHOBBIA TIaKeT C 3aCTEXXKOM-MOJHHEH pa3MmepoM He Oosee 10 x 15 cm,
KOTOPBIM, B CBOKO OYepe/lb, TIOMEIAT B OJHOPAa30BbIM IJIOTHBIMIIOIMITUIEHOBBIN
rakeT pasMepoM 20 x 30 cm, orneyaTbIBarOT U OTIPABJ/ISIOT HA aHa/IU3.

OT mapTu¥ TPOAYKTOB TIJIOTHOM KOHCHCTEHI[MHM OTOHparoT OOIIyro Mpoby
BecoM 10 - 50 r B O0JHOpa30BbIM IVIOTHBIM TOJMITUIEHOBBIM TaKeT C
3aCTe)KKOUMO/THUEH pa3mepoM He 6Gomee 10 x 15 cM, HCmoib3ys OAHOpa30BbIe
nepuaTKy U ¢uiaMbupoBaHHbIe (Bblep>KaHHbIe B 96%-HOM 3TaHosIe U 000KKeHHbIe B
TJIaMEHU ra30BOU TOPeJIKKA) MHCTPYMEHTHI, OTIeYaThbIBalOT U OTIIPABJISIFOT Ha aHa/IU3.

[Tpob6bl KUAKUX TPOJYKTOB OTOMpAlOT B UMCThble €MKOCTH W3 CTeK/a WM
TUIACTHKA C TePMETHUYHO 3aKPBIBAIOIIMMUCS KphIIKaMid 00beMoM He Gojiee 50 cm?®,
OIlevaThIBaOT U OTIPABJISIOT Ha aHa/In3.

[Tpu otbope mpobO coOCTaBASIOT akT oTbopa Mpob, KOTOphIA BMecCTe C
oroOpaHHOU T1poOo¥ oTrpaB/sitoT B jabopaToputo. [y MOATOTOBKM 1poO

HeoO0XO0JMMO HCII0JIb30BaTh O/[HOPA30BbIe TOJIUTIPOITAIeHOBbIe MPOOUPKH, CTYIIKA U
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MeCTUKY, MpeiBapuTebHO 00paboTaHHBIE XPOMOBOW CMeChiO, U (iaMOUpOBaHHbIE
VHCTPYMEHTHI — MTUHLIETHI, CKaJIbIle/Id, HOKHULBI.

[TpoObI CyxXuX rpaHy/JMPOBAHHBIX M CBITy4YMX MPOAYKTOB OTOMPAIOT B CTYIIKY
110 3 - 5 T ¥ paCTMparoT [eCTUKOM [J0 TOMOI'€HHOI'0 COCTOSIHUS.

[Tpobbl MJIOTHBIX MPOAYKTOB (CBIPBIX WM TIOJBEPTIIMXCSA KyJWHAapPHON
obpaboTke) BecoM 3 - 5 T IMOMeIIAIOT B CTYIKY, U3Me/IbUalOT HOXKHUIIAMH, 3aTeM
pPacTUPArOT MeCTUKOM [0 TOMOT€HHOT'O COCTOSTHUS.

[TpoObI MPOAYKTOB KOHCUCTEHI[MH Kpaxmana Becom 100-300 mMr rmomerrjaior B
O/IHOpa30BbIe TTACTUKOBBIE TMPOOMPKM U zAobasistor 1,0 cm® (usHosornyeckoro
pactsopa. [lj1a a"Hanu3a HeoOoxoaumo 50-150 mm® oGpasiia.

[Tpo6bi JKAJKOM KOHCUCTEHLMH oTbuparoT aBTOMaTUYeCKUMU
MHKDPOZI03aTOpaMH C OZHOPa30BbIMU HAaKOHEUHWKaMH B OHOpPAa30Bbie TIPOOMPKHU U3
nosiariponvieHa. 11 aHan3a Heooxogumo 50-150 MK obpasija.

W3 nosydyeHHbIX TOMOTeHaTOB U CycCIieH3ui NpoBoJAT Bbijgenenne JHK. s
3TOTO HY>KHO TiepeHecTd 20 Mr H3MeJbUeHHOTO oOpasila B COOTBETCTBYIOLIWI
onreHgopd Y cpa3y >Ke 3akKpbiTh TpPOOMPKY. [Ijis OTpUliaTeslbHOrO KOHTPOJIS
nobaeute 1 ma Bogpl. [lo6aButh 400 Mk peareHTa PrepmanUltra B Kakzayro
NpoOMpKy. 3akKphITh MPOOUPKY. TiaTenbHO TiepeMeliiaTh MPOOUPKY € oOpa3ijoM u
peareHToM PrepmanUltra Ha BopTekce. [TomecTuTh MpoOUpPKKU B TepMocCTaT Ha 95-
100°C Ha 10 MUHYT.

3arem neHTtpudyrupoBatb npu 14000 o6/MMH B TedyeHHe 5-X MHHYT.
AxkkypatHo mnepeHectd 30-50 MK/ cymepHaTaHTa B COOTBETCTBYIOIIYIO TIPOOMPKY.
Obpazer; OHK wmoker xpaHuTbcsi mipu 4°C 10 ofHOro Mecsia. B cioydae
HeobxoauMocTy xpaHeHus: obpasita JJHK Ha Oosiee AyvTeTbHBIN CPOK, UCITOIH30BaTh
MOPO3U/IBHUK - 20 °C.

4. Onpepenenue I'MO pacTUTe/IBHOT0 MPOUCXO0XK/EHUSA

[Ipy cpaBHeHMM U  aHa/luW3e  PErysTOPHBIX  BEKTOPHBIX  TI'eHOB,
VCTIO/Ib3YROIMXCA I CO3J,@aHUSl FeHeTUYeCKH MOJW(PULIMPOBAaHHBIX OpPraHU3MOB,

Ob1 TIpOBejleH TI0/[00pP HYK/IeOTUIHBIX TOC/e/I0BaTeIbHOCTeN U KOHCTPYHMPOBaHHe
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NpSIMOTO0 ¥ 00paTHOTO TIpaiMepOB Ha OCHOBe peryasaTopHod 35S TIpoMOTOpPHOM
110C/1eJ0BaTe/IbHOCTH.

Ba)KHbIM, C 5KOHOMUUECKOW TOUKU 3pEHUs SIB/SIETCS UCMOJb30BaHUe MeTo/a
obHapyxeHUs niocnefoBarenbHOCTA [THK Tombko mpomoTopa 35S BUpyca MO3auKu
[[BETHOW KamycTbl 0e3 Tapa/iieibHOTO OOHapy)KeHusi T0cC/iefjoBaTe/TlbHOCTH
TepMmuHaropa NOS.

Ons  nepBuuHoro ckpuHuHra ['MO B KopMax MW >KMBOTHOBOZYECKOU
NpoAyKLMK oTobpaHbl 2 Haubosiee TIePCIIEKTUBHBIX TIpaiiMepa: TipaiiMep Ha
peryisTopHyro 35S TIPOMOTOpHyI0 00/lacTh TreHeTHUeCcKod Mo audUKalvy,
XapakTepHOU 1 mofapsstoiero 6oseimmHcTBa 'MO, 1 Ha pactutensHyo JJHK B
KauecTBe BHyTpeHHero KoHTpojs [1LP, mpexcrasnstomero matKmnpaiimep — JHK
MapKep XJIOPOI/JIaCTOB paCTeHUH.

Ons upentudukauu [JHK pacTuTe/nbHOro MPOUCXOXKEHWsS MCIO/Ib3YHTCS
OHK-mapkepbl xsoporiactHod JHK B otivume or murtoxoHgpuanbHou [THK,
VICTIOTb3YIOLIEeNCsl 111 INTPUXKOAMPOBaHUS )XUBOTHBIX. B KauecTBe nparviMepoB AJis
wTpuxkoaupoBanus — pactutenbHor  [ITHK — ucnons3yrorcsi  JIHK — mapkepsbl
XJIOPOIIACTOB, B OT/IMUME OT MUTOXOH/pUanbHOU [JHK 171 )KMBOTHBIX, UTO CBA3aHO
C HU3KUM YpPOBHEM H3MEeHUUBOCTU. [ljig JeTeKLuy pacTUTe/IbHbIX MaTepuaslioB WIU
MPOJYKTOB U KOPMOB /IJIs1 J)KUBOTHBIX Ha MX OCHOBE MCIOJ/Ib30BaJICS YHUBEPCA/IbHbIN
matKrnpaiimepxnoporiactHoit JJHK pacrenuss Pinusthunbergii (CocHaTyHb6epra).
[TpatimepmatK siBnsieTcss yHHBepca/ibHbIM TpakiMepoM Ayis amruimbukaiuu JTHK
HEKOJMPYHOIllero palioHa XJIOpOIyIacTOB OOJbILION TaKCOHOMUYecKoW obsiactu
pas3/MMuHbIX BUAOB pacteHud. OH UCMONb3yeTcd B KaueCTBe Mapkepa B
MOTMY/ISILIUOHHOW  OMONOTUM, TIpU UW3yUeHWW SBOJIOLMM pacTeHWud, BHYTPU U
MeXBU/IOBOU (PUIIOTE€HUH.

C wucnonb3oBaHWeM OTOOpaHHBIX — IpaiiMepoB  OTpaboTaHbl  yCJIOBUS
MpOBeJleHHs T0JIMMepa3HOoM LenHoM peakimu. OnTumanbHasi KOHLIEHTpaLus
nipaiimepoB - 1 MM, dDNTP — uveTsipex BHUJa Jie30KCUHYK/Ie03uaTpUpochaToB o 0,2
MM, nobapnsyiv Tag monumepasy Ao 5 eAMHUL] aKTUBHOCTH, KOHIleHTpatust Mg Cl2,

HeobxoauMoro Jiisi paboThkl ToMMepasbl, cocTaBuaa 1,5 MM.
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Tabswura 1 - [Tapametpsl TipoBegeHus TTLIP

OTaribl Pexxum amnimbukanyu [Iponecc Yucio
amviiukaimu | Temmepatypa, °C | Bpewms, ¢ L[MKJIOB
1 94 300 Henatyparus 1
OJHK
2 94 20 Henatypanys 35
OHK
60-68 40 OTxxur
NpauMepoB
72 60 Cunres JHK
3 72 300 durHa/bHas 1
3JIOHTalvs

Kak BUAHO 13 TaOMULIbI, /JIs1 JYYIllero CBSI3bIBaHUS TpaliMepoB C MaTPUUHOM
OHK wucnons3oBanu rpafiieHT TeMriepaTyp OTkura mnapumepoB ot 60 mo 68 °C.
Henarypayuro JHK mnpoBogwmu tnipy 94 °C B TeueHue 5 MuHyT. Ha craguu
9JIOHTAlIMM HaMH Oblla HCToJ/Ib30BaHa Tag TMonmmepasa, KOTopas akTHUBHA IIpH
OoNTUMaabHOM TeMmriepatype paBHOM 72 0C. [locuHTe3 Liemed TPOBOAWINA TpHU
Temrieparype 72 °C B TeyeHue 5 MUHYT. [leHatypauus [JHK u gopaiuBanue remnu
OCYLLECTB/ISUTUCh 3a OJWH LMK/ aMIUTM(UKALIUU, a MOMMepasHasi LierHasi peakiusi
IIPOBO/AM/IACH B 35 LIUKJIOB.

[MLIP-peakiu cTtaBwid B o0Obeme 25 MK/A. BHocum mo 7,5 MK BOJBI
nevioHr3zoBaHHOM, 10 Mk TTHP peakimonHou cmecu 2,5%, 1,5 Mk 25 MM pacTtBopa

MgCl2, o 0,5 MK/ npaiiMepoB TIpSIMBIX 1 06paTHBIX, 5 MK [THK (50- 100 Hr).

5. dnektpodopes IIIIP-npoAyKTOB B arapo3HoMm rejie

[IpucyrcrBrve npoayktoB IILIP oripenenstOT ryTeM perucTpalydu MeTOA0M
yniekTpocdopesa [9]. ITocne npoBenenus TP 1o 5 MK/ NMPOAYKTOB aMITM(pUKaI[UN
HaHOCAT Ha arapo3Hbiii renb. [Ipober [JHK cmenmBaror (1:5) ¢ OGydepom ans
HaHeceHUs oOpasija, cofepsKalliiM B KOHeUHOH KoHIjeHTpaluy 30 % TvijeprHa Win
40% caxaposbl, 0,025 % xkpacurenr BDC (6pomdpeHonoBerii cunuil) U 0,25%
KCUJIO/ILIUAHOJ.
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[Onst mpoBefileHKsi TOPU30HTABLHOTO 3jekTpodope3a [THK B arapo3nom resne
WCTIOB3YIOT 2eKTpoHbii TBE (TpucOopathbiit) Oydep, cocrosmuii u3z 0,089M
Tpuc, 0,089M 6opHoit kucnoteli u 0,002M 3TA. TpucbopatHeiii Oydep
obecrieurBaeT xopoiiee pa3zenenvde ¢parmentoB JJHK u uMeer BBICOKYIO
oydepHyto emkocTb. B Oydep mobaBasitor 6poMucTbiii 3TN A0 0,5 MKr/Ma st
JleTeKI[MM HYKJeWHOBBIX KUCJIOT. Mcronb3yroT 1,7% arapo3Hblii rejib, TOMILUHOU
okos0 0,6cMm. IBwxenue HHK ocylecTB/sieTcss OT OTpULIATEIBHOIO 3/IEKTPOAA K
TI0JIO’KUTeTbHOMY. DJIeKTPO/IHBIN Oydep 3a/uBaloT B KaMepy CBepXY reJisi Ha BHICOTY
1-5 mMM. Onektpodope3 MNpPOBOAAT B TeueHHWe 25 MHHYT MpPUA ONTUMAaJbHOU
HaTpPsDKeHHOCTH 3eKTpudeckoro mons 10 B/cMm. BpomucTeiii atuguii obpasyeT ¢
dparmentamu [IHK ycToliunBOe coeJyHeHUe BHe/IpeHHs, MPOsBJsOleecs B BUjle
CBETSIIUXCS TI0/I0C TIPU 00TyueHuu reist Y @-u3nydeHreM C JaUHOM BoHbI 290- 330
HM.

KoHTposmb 3a  31ekTpoOpeTHYecKuM  pasfie/IeHUeM  OCYILLeCTBJISIeTCS
BU3YyaJIbHO (0] JBUKEHUIO T10J10CBI KpacuTeJis. ITo OKOHYaHUU
3/1eKTPO(OpPeTUUeCKOr0 pa3ze/ieHrsi BBIHUMAKOT reflb U3 (JOPMbI U TIPOCMATPUBAIOT B
y/IbTpa(riosIeTOBOM CBeTe C TOMOLp0 Y® TpaHcWumtoMyrHaTopa. ®dparmMeHThI
aHa/m3supyemor JTHK rposiBistOTCS B BU/le CBETSALIUXCS OPaH)KeBO-KpPaCHBIX IMOJIOC.

lenu  aHamu3upyrOT U QororpadupyroT 10jA  yAbTpauoseToM B
TpaHCW/IItOMUHaTope. Hanuume paByx ¢parmentoB [IHK Ha arapo3Hom rejne
CBUJETebCTBYeT 0 Hammunu ['MO pacTUTe/IbHOTO IIPOUCXOKIEeHNS.

KonmpoibHble gonpochbi:
1. Uro Bk/tOUaet B cedst moHsitie 'MO?
2. B ueM 3ak/ito4yaeTcs IpUHLUI MeToja oripeaenedus ['MO?
3. IlepeuriciuTe pUCKA BO3MOXXKHOT'O TNOTEHLMAJBHO BPEJHOIO BO3/JENCTBUS T€HHO-
VH)XKeHEPHOU J1esiTe/IbHOCTH Ha 3J0pPOBbe UejloBeKa.
4. [Nepeuncnute obie TpeboBaHus K poBegeHuto [1LIP-aHamm3a?
5. Kak ripoBogsT 0TOOp M roAroToBKa rpo6 st [T1IP-anamm3a?

6. HazoBute metoanl 00HapyxeHusi 'MO.
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Tema 1. [TpaBuna pabots! B mabopaTopuun. IloaroToBKa mocyisl,
MUTaTeIbHBIX CpeJl /IJI1 MUKPOOHOTO CUHTE3a

[TpakTrueckast pabota Ne 1. XapakTeprCTHKa U IIPUTOTOBJIEHHE TTUTATETbHBIX

cpea a4 KyJ1bTHUBUPOBAHKA MUKPOOPraHHU3MOB

Tema 2. BnusiHvie pa3HbIX Pe)KUMOB CT@PU/IM3alMK Ha THOesb
MUKpPOOpPranm3moB. OrjeHKa KauecTBa MpoAYyKTOB, [T0JIyYeHHbIX MeTOL0M
CTepu/Iv3aLuu

[TpakTrueckast pabora Ne 2. ByivstHre pa3HbBIX Pe)KUMOB CTEPH/IA3AI[UN Ha
rrubesib MUKPOOPTraHHU3MOB
Tema 3. KybTUBHMpOBaHME MUKPOOPTraHMU3MOB

[TpakTrueckas pabora Ne 3. M3yueHre KUHETUKH POCTa APOXOKEH TTPH
ryTyOMHHON (hepMeHTaLUN

Tema 4. N3yuenue hepMeHTaTUBHOMN aKTUBHOCTH (DePMEHTHBIX KOPMOBBIX
100aBOK

[TpakTrueckas pabora Ne 4. ViccieoBaHre aMHIOMUTHUECKON U
ocaxapuBarollleii aKTUBHOCTU (DepMeHTHBIX IperapaToB

Pazpen II. [IppmeHeHre OMOTEXHOIOTHH B )KUBOTHOBO/CTBE
Tema 5. [TonyueHre KOpMoBOro Oeska

[MTpakTnueckas pabora Ne 5. OnipesienieHre KaueCTBEHHBIX MOKa3aTesnel
KOPMOBBIX JPOXCOKEN

Tema 6. MeTo/ibl TpaHCIIAHALIUM SMOPHOHOB

Tema 7. MeTo/b! orpesiesieHHst TMO B KOPMOBBIX Cpe/iCTBax Y MPOAYKTax
JKUBOTHOI'O TIPOMCXOK/IEHUS

Cn1coK peKoMeHyeMOu JTUTepaTypbl
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