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CTAEMJDbHOCTL MMMOBHM3OBAHHHI ÜPEIIAPATOB JIAKTA3H

OcHOBHan npHKJiannafl pejiß HMMOÖHJiasoBaHHHx
SepM6HTCB aaKJiiHaeTCÄ b ysejurgeHo EHTerpajißHOž aKTHBHocTH
$epM6HTa, onpeÄejiaeMož cywMapHHM KOJuarcecTßOM nojryqefraoro c
hx nouoiQßio npoÄyrcra Cl], Ochobhhmh saKTopawH npn arow hb-
JIfIETCH aSS6KTHBHOCTB HMMOÖHJUISaiCHH $epM6HTa H BPO CTaÖHJIB-
HOCTB. MMMÕÖHJIHSanHH JS3KTB3H H8 paSHHX HOCHTeJIHX
onncana homh panee [2,3,4]. B ÄaHHOM cooömenuH paccaaTpH-
BaeTCH GTaÖHJiBHocTB nojiyHeHHHx HMMOöHAHSOBaHHHx npenapaTOß.

MaTepgajuj g weTojm

PaöOTH npoßOÄHJiir c rpaöHož jiaKTasož ( p - D -raJiaKTO-
siw-raJiaKTornnpojiasoft K$ 3,2.1.23)

, HMMOÖHJUi3OBaHHOÄ no
OnHCaHHOÄ HBMH MGTOOTKe [s], HOCEtreJIfIMU CJiyMJUI CHJIOXpOM

[s], CZJIOXpOM HOKPUTHÄ HaftnOHOM, CHJIOXpOM OÖpaÖOTaHHHt no-
jujKapöaMHÄOM (cm. HacT. c<s. c. 23-29) h CEjuncarejiß (yaejib-
HaH noBepxHOCTB = 26 cpeÄHHž ÄHawerp nop = 1400 A).
Ctqöhjibhoctb nojiyneHHHX npenapaTOß HCCJieflOßajiH b TepwocTa-
TiipyeMHX KOJioHKax npH .uymrejißHOw rjžwpojiHse jühktosu. . JT;»
nojumeHHH xopoino cpasHHMHx yczoßHfl HccjienoßaHHH, riwpojuis
JI3KTO3H npOß6Jl£ H6 B CHBOpOTK6 MOJIOKB, 3 E 5 %-EOtH 6ysep-
HOM paCTBOpe JIBKTO3H C 4„5. JJIR npHCJiraCSHHH MOÄ6JIBHOŽ
cwecn k CHBopoTKe MOüOKa pacTßop jiaKTO3U npuroTOßJifuia b
0,1 M socssaT-inrrpaTHOM öytjtepe. B peaitmiOHHOft cmcch cnpej;e-
juum rjuncosooKCHnasHHv weTonow [6], Ctböhjibhoctb

npenapaTOß Taiese no aKTHBHocTH hx e peaicrope
nepeifieniHßaHßH (no naBajiBHOÄ CKopocTH mjpojiHsa j;aKTo3H)noc-
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jie ex 10 - 20-cyroHHoro acnojiBSOBaHHH b KOJiOHKax.

Jüraeapasanai) BRcnepHMeHraJiBHHX naamix no MGTony aaa-
MeHBmEK KBanparoß npoBOÄHJiH c nouonißX) BHqHCJurrejißHož MaazHH
"Kanojia JÜI 20".

PesyjißTaTH h oöcyacneHEG

Ho JIHTGpaTypHHM jOBHHHM CTaÖHJIBHOCTB HMMOÖHJIHSOBaHHHX
sepweHTOß b paöoaax ycjiOßEHx xapaKTepasyGTCH nojjynepaosoM
pacnana aKTHBHOCTa - t </2 [?]. Hyxno nojnepK-
ayTß, wo npaMenerae BGjunauH t </2 ne scema ceöa onpas-
ÄHBaeT, TBK K3K JSJOL ÖOJIBÜTOHCTBa SGpMBHTOB 38BHCHMOCTB AQCT

=

= fCf) (A oct
~ ocTaTonaan aitTHBHOCTB, t - Bpewa pe-

aicnaa) onzoHßaeTCH*b sanc neyx nepeceKaimaxca npauax. B Ta-
khx cjsyqaax oÖhhho ne-naeTca sawnwenHe, nro b npenapaTe co-
nepsarcH äbb spaKmra c pasjurenoft CTaöajiBHOCTBD. B Haraax ona-
Tax sojih wghgg CTaÖHJiBHoS spaitmiH ne npeßumaeT 5 %. OTCDna
BirreKaeT, hto omaÖKa npa jjaneapasanaa 38bhchmoctb knnm =

.
üwl •

= f(t) öyneT neöojißmav a saa Heaae tK/l moigt öhtb
paccMOTpeno rsr xapaKTepraft noicasaTejiß ctßöhjibhocth

•

CTaöajißHocTß aMMOÖa,J!H3OBaHHOt aa cajioxpoMe a cajunta-

rene jiaKrasu accnGnosaHa npa TewnepaType ot 40 no 60 °(sar.
I). PasJiiniHH b CTaöajißHocTa aMMOÖHJiasoBaHHoä na na-
3B3HHHX HocarejiHX,npH npaweneHaa warepaana b Konomcax hg

saweneHO. npaseneHHae naHHHG b oömew corjnacyßTCH c narepa-
TypHHMH, nOJiyH6HHHMH npa HCCJienOBaHHH CTBÖHJIBHOCTH HMMOÖH-
JiasosaHHofi naKTasH b neaoHasapoßaHHož a nenpoTeaonasaposah-
hoä cHBopoTKe Monona [B]. SHanenae anepraa aKTHsanaa npo-
qecca nenaTypanaa awMOÖHJiHscBaHHofi aa cajioxpowe naKrasH paß~
hhgtch 140 kwk/mojib (33,5 kk3ji/mojib), hto 1.2 pasa mghbidg

cooTßGTCTßyxmero noKasaTGJiH, mwEGHHoro naracpoM [B]. Ho-
BHMGHadM TGMnepaTypH ranpojiasa ot 40 no 50 0 t </ 2 chexb-
gtch okojio 5,1 pas, a noßumeaaeM TGMnopaTypa no 60 0 okojio

23 pas. CKopocTß ranponasa b tgx xe npGnenax ys g jureasae tch
COOTBGTCTBGHHO B 1,9 H 2,9 pB3 (SHT. 2). YHaTHBafl BHUGHaS—

BaHHOG,ranpona3 jektosh b mojiohhhx nponyarax awMoöajiasoEaH-
hož na cajioxpoMG naKTasofi nejiGcooÖpasHO npoBGCTa npa tgm-

ncpaTjrpe hg bumg 50 °.

KpOMG H33BBHHOrO CTaÖHJIBHOCTB HMMOÖHJIHSOBaHHOfi JI3KTB-

- chjibho aasacar ot cocTasa ranpojiasyeMOg cweca. Taie no



'J'Hr.l. SaBHCHMOGTb nonynepHOfla pacnaaa hkthbhocth hmmo-
-6H/iH3OBaHHofI aaKxaabi t ot xeMnepaxypw.

© O HMMOSHJIHSOBaHHaa Ha CH7iaHH3HpOBaHHOM
CHJioxpoMe naKTaaaj

O O HMMOÖHJIHSOBaHHaa Ha CHHaHHSHpOBaHHOM
cHHHKarene naKxaaaj

O O HMMOÖHJIHSOBaHHafI H3 CHJIOXpOMe, HOKpbITOM
HafiflOHOM, naKTaaa;

© HMMOÖHJIESOBaHHaa Ha CHHOXpOMe, HOKpbITOM
noHHKapöaMHHOM, naKxaaa, '

SaBHCHMOCTfa äkthehocth naKxasH ot TeMnepaxypti.

ÄBHHHM DpH JIBKTO3H B Ä6HOHH3HpOBaHHOŽ H

AenporeHOHHSüpoßaHHOfi chbopotkg mojiokh ti/z npz
50 0 paBHHGTCH 62 ähäm, a b cupož CHBopoTKe 8 ähhm [B]

. Ho
HanfflM Ä3HHHM CTBÖIMBHOCTB HMMOÖHJLH3OBaHHOŽ H3 CHJIOXpOWe JIBK-
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Ta sh npn jisktosh b CHBopoTKe wojioKa xapaicrepHsyeT-
Cfl 3HBHeHH6M t ,/2t paBHHM 30 .njtflM. CTaÖojrc3Hpyim-
ero 3sseKTa KOHmeHTparcHH jisktosh noKaaajio, hto KOHCTaHTa zh-
aKMßamra k 2 npn 68 0 b 15 %-hom pacTßope jisktosh npuöjuisii-
T6JIBHO 10 pa3 MeHßffie TOŽ xe B6JIHHIIHH RJIA 5 paCTBOpa
JiaKTOSH. B TO xe Bp€MH OTHDCHTeJSBHaH CKOpOCTB I'HKPOJIHSa
JiaKTOSH c noBHmeHHeM nanajißHož KOHqeHrpaxpra üsktosh yweHßine-
-6TCH. CTaÖMBHOCTH HMMOÖHJUISOBaHHOÖ JIBKTBSH 0T pH
npa 50 0 noKasajio, hto b TeneHiie 24 hscob b npeKejiax pH ot
3 ro 6,5 BKTHBHOCTB npenapaTa naaaeT He öojißine 20 %. Epz sna-
H6HHHX pH BHrae 6,5 CT3ÖHJIBHOCTB HMMOÖHJIHSOBaHHOŽ H8 CKJIOXpO-
we jiaKTasH öhctpo crasaeTca.

C neJIBD yBeJlineHHH CTaÖMBHOCTH HMMOÖHJIHSOBaHHOŽ JiaK-
TasH hokphths noEepxnocTH canoxpoMa noJiHMepawH.
HwMoöHJiHsamiD JiaKrasH Ha tskhx HocHTejiHX xapaKTepHsyjor ksh-
HH6 B TBÖJS. I.

Ta ö an na I
CpaBHGHHe HMMOÖHJIHSaiXHH JiaKTSSH Ha paSHHX

HOCHT6JIHX

Ksk noKasubset onurHHe jpiHme, KMMOÖHJiHsaiiHH
JiSKTaati na cmiHKarejie no cpaßHeHmo c HMMOÖHJUisaiiHeg na ch-
Jioxpowe ycTynaer, hto CBnsaHO HaßepHO g Mentraeg yaejißHOg

m Носитель Исходная
актив-

Актив-
ность

йммобилизованный
Фермент

ность,
Е/г

промыв-
ных вод,
Е/г

актив-
ность,Е/г

ос К

i. Сиданизированный
силохром 204,5 51,9 112,5 74,5 54,9

2. Сидохром, покатый
найлоном 250 98,6 39,4

3. С идохром,покрытый
поликарбамидом 250 58,0 192,0 100,0 75,8

4. Силохром,покрытый
акрилатом 218 30,0 109,0 86,3 50,0

5. Сиданизированный
силикагель 250 91,8 76,2 63,2 30,4

6. Полиакриламидный
гель 116 0 32,0 100,0 зс 0
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noBepxHOCTM) cHJuntarejjfi. HaaßHcmaa Bkthbhoctb npenapaTa jwk-

T33H C BHCOKHM 3HaH6HHeM Jf (KO9SSHHHeHT COXpaHeHHH BKTEB-
hocth) nojajmeHa npir HMMoöaaasanaa JiaKTa3H eb caaoxpoMe, no-
KpHTOM nOJUÜtapÖaMHÄOMo 3(SSeKTHBHOCTB HMMOÖHJIHSamni Ha TBKOM
HOCHTejie no cpaßHemno c HMMOÖajuisanHež Ha cajaaHasosaHHOM ca-
jiozpoMe noßHinajiacß okojio j&jx pas, hto woxeT öhtb CEHsano c
JCyainež äoctjhihoctbd skthbhhx rpynn Hocarejoa.

Plsynemie cTaömbhocth nojayasHHHX npenapaTOß noKasajio,
BTO ÜOKpUTHe HOBepXHOCTH CHJIOXpOMa HBÄJIOHOM Ha H6CKOJIBRO npo-
nenroß noßinnaeT ctßÖhjibhoctb auuoöajiasoßahhopo npenapaTa.
Mojcho npe.miojiaraTß, hto HažaoHOßoe noKparae yweHßraaeT pacT-
BopaMOCTB noBepxHOCTH cajioxpoMa. Ctßöhju>hoctb npenapaTOß

noM j npa 60 °C. llojiygeHHoe SHaaeaae ty 2 pasa
ycTynaeT tom xe noKasaTejuaw joyia jiaKTasH^aMMOÖaJiasoßaHHoä:
Ha "HenoKpHTOM" cHJioxpoMe. Mosho npeOTOjaaraTß, hto weHßinaa
CTaöHJiBHOCTB TEK2X npenapaTOß CBasana c HacTaanofi pacTßopa-
MOCTBD nOKpHMH. CT3ÖHJIBHOCTB HMMOÖHJUISOBaHHOŽ B noaaaKpHH-
anuwHOM rejae aaKTasH npa 50 0 xapaKTepasyerca sHaaeaaeM

i\j1 100 ÄHet, HO BSSeKTHBHOCTB HiaSOÖHJUJSanaa npHÖJIH3ja“-
T6JIBHO 6 pas MeHßme SSSeKTHBHOCTH HMMOÖHJÜHSaiJHH JIBKTB3H EB

CHJJOXPOMe.

B OÖmeM UOXHO CEasaTß, HTO Bonpoc 0 BHÖOpe HOCHTeJLH
jwh aMMOöaaasanaa aajcrasH hjtxho scer.ua penwTß EOunjseKCHo.T.B.
yHHTHBaa ctßöhjibhoctb sepweHra npa ähht6jibhoä paöore, Teune-
paTypHJTO 38BHCHM0CTB aKTHBHOCTH, BOBMOXHOCTH SarpHSHeHM IipO-
ÄJTKTa HJIH HCXOÄHOrO B6Q6CTBa E BUXOM aKTHBHOCTH npH HMMOÖH-
jiHsanHH, npa stom ne nepeoneHasaa sHaaenae noica-
saTejoa.

Abtoph BHpaxaur HCKpeHHxna öaaroflapnocTß S.y.ifapraa sa
noMomL b sKcnepaueHrajißHOÄ paöore,
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/3-galactosidase preparations covalently bound to porous
siliceous carriers have been obtained with the help of glu-
taraldehyde linking. The half-life times have been deter-
mined in packed-bed reactors at 40-60°C. The best activities
have been found in the case of polyurea-coated carrier, 1 it
the pretreatment with nylon led to higher stabilities. The
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BKJffiHEME B nOMMÖMMITOHÖ im
P»OHOMMEH!3AISffiM

AMHHoaroLsasa (aipjsoaMEHOEECJiOTa aMEHorgEpasasa
3.5.1,14), B gaCTHOCTg, B 3MSSOÖMJSH3OBBHHOH SOPM6 SšBMKBTGE

3sseKTHßffiJM icaTajiEsaTopoM jsfih npoijeoca pae-
£6JieEgH pane&mecKMX cMeceS aMMHOKMcjio? [l,2]. AuEHoaijHJiaay
npHM6HHE3T JSM rHÄpOJBESa EH3SOKOjeBy.SHpHHX cyÖCTpaTOB g, CJie-

ee mmoÖHmsaum moest öhtb psEOMemsoßano
BKJUDEe.Hge b nojtgaKpgJiaMHÄHHt rejiß (UAAT). Mjis
peajmsangE saEHoro npopecca SMMOÖHJ!E3amSa Heodxojpnso nogo-
öpaTß OnTgWaJIBHHS COCTBB peaRHHOHHOt CSÜBGM g M6TOM gHgpggpO-
bBhhh nojuaMepgsapgg.

HacToamas paöoTa nocanmeHa bhhchqemi* onTEsaajaßHHx ycjso-
Bgfi ZMMOöKjmsacgH nogeEHOt awmoangJiaaot BiumeHEeM b ÜAAT.
Ha ocHOBe nanonc npejaßapgrejißHHX oiihtob h JigrepaTypHHx aaHHHX,

KOTOpHe ÄOKaSHBaiOT 3SSeKTHBHOCTB pafIgaHEOHHOrO HHEHHHpOBaHga
[3, 4], ocHOBHag paÖOTa npoßeseaa othm chogoöom.

MaTepgajm g mctoah

IIpHMeHHeTca npenapaT aMHHoapgJiaaa hb cbhhhx nogeK npo~
H3BOÄCTB3 OjjatHeCKOPO 38B0fla XHMpeaKTHBOB C aKTHBHOCTBD

5000 E/r. sepM6HTaTgßHaa aKTHBHOCTB na 0,018 M
pacTßope n-d, L -apeTHJiMeTEOHgHa b 0,1 $oc$aTHOM Öysepe
pH = 7,0 npg TemnepaType 37 °C .KonpeHTpanga oöpasyuqero we-
TgOHHHa onpejjejiHjaacL hehtejipehhhm peaKTEBOM g

neTpapoßaagena npg 570 hm. Aktebhoctb BHagcjiajiacß b mekpomo-
JKX B MHH3TT7. CyÖCTpaT N - D , L -ageTEJUieTEOHEH ÖHJI CEHT6—
sgpoßaH b Hamefi JiaöopeTopgg aneTgjopoßaHgeM c nöMomßß yiccyc-
Horo aHnmpgaa. HcxojuHHe MOHOwepa - aicpgJiaMHÄ g N,N'-ögcaK-
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PEHBMHH BGHTGpCROt SHpMH "PGaaajj". ÜOJIHMGpHSanHD npOBOJJJTJIH
aa rsMMa-ycTasoBKG J3ya-I, oÖGcnaaaßasmyi) ühtghchbhoctb oö-
JiyHGHHa 50 paa b Maayry. noamMepaaamro npoßoaaJW caeayixaEM
oöpasoMis npoöapaax oocTaßJMjm peaKnaoaayD cmgcb hs 50 $-aoro
paCTBOpa MOBOMGPOB, S6pMGBTB, paCTBOpGBHOrO B Öys6pHoM pa-
CTBope z npa hgoöxoähmocth aoöasjiajm pactsopa
PoTOßyn noJuuiGpusazmoßayi) cmgcb aeaapaposajur npoayßaaaGM
830T0M B TGHGHHG 1-2 MHHyT. BO BpGMH OÖJjyaGHHH npOÖHpKH ÖH-
JIH nowemeHH b Jieaaayi) öaau. OöpasosasmEG reaz
npoaaßaasaaaGM aopcs sanpoaoßoa chto c aasMGTpoM otegpcthb
0,4 mm, npoMHsajiH öysopoH. ta cocTaßJieaaa öajaaaca onpeae-
JUUIH BKTHBHOCTB FGJiet E UpOMHBHHX BOfl.

PesyjtßTara h oöcvamemG

onuni nojumepasannH noKasasajui, *rro
CKopocTL rejieoöpasoßaHHH cymGCTßeaao saßacar ot cocTasa no-
JiHMepHsanHOHHOfi cueci. B nepsju ohgpgäb OTMcnaaocß saaaH-
tgjibhog HHTHÖEpjnmee ;hgžctbhg racjiopoaa sosayxa a hostomy
Bce oiihth Öhjih npoßGaeaH nocjae aeaapapaa peaa-
PHOhhoä cmgch. B OTcyrcTßne apyrax saMGaJMTGjjGž nojiHMepHsa-
naa rejQeoöpasoßaHHe OTMGaaJiocB b cpgähgm nepes 15 Maayr noc-
Jie aaaajia oöjayaGaaa. Ilocoie oöpasoßaaaa rejw Bkthbhoctb npe-
napaTOß uajio sasacGJia ot oömeft aosH noarowy ana
nocjiGay*max ohhtob Öhjio BHÖpaao GaaaoG speun oÖjjyaGHaa.pas-
noe 90 MHHyraM, aGMy cooTBeTCTByeT cywMapaaa aosa 45 Kpaa.
KOHTpOJIBHHfi OHHT OÖJiyqGHHa paCTBOpa CBOÖOÄHOrO $epM6HTa B
tghghhg Taicoro se bpgmghh noaasaa, hto Taaaa aosa hg bhsh-
BaeT saueTHoro caaxGaaa skthbhocth.

OcHOBHaa paöoTa öHüa npoßGaeaa c kgjibk) BHHCHesHH on-
THMaJL&Horo cocTasa peaicimoHHOfi cmgch. Jlaa aocTOßcpaoro bh-

ÄBjieHKH saaacaaa otägjilhhx saaropoß copaa ohhtob öhjih npo-
no JipOÖHHM SaKTOpHHM HJiaHOM. B HGpBHX J&JX CGpHHX

CTEBIUIOCB HGJIB® BHaCHHTB 3HBHGHHa OTJ[GJIBHHX ÄOÖBBOK H8 3s-
-EKJIHHGHHa. JUa 9TOPO ÖHJIH UpOBGÄGHH CGpHH HO
njiaaaM 22 h ochobhhg pesyjißTara kotophx npaseaeaH b i«ö-
JiHpe I.

Ms naHHHx Taöjuma I bhtgk3Gt , aro hs HcnHTanHHX aoöa-
BOK HBHÖOJIBraGG 3H3HGHHG HWGBT £OO3BaH axaHHHB H aHTH^pZ-
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Ka HTaKOHOBOÄ KHCJIOTH. JUa BHHCHBHHH OHTHMaJIBEHX KOHljeHT-

pamsS BTHX KOöaBOK 6um npoBeKQHH cjiejyisme cepm ohhtob,b
KOTOPHX TpH (fcaKTOpa BapBHpOBajJH COrJISCHO KPOÖHCHbaKTOpHOMy
JLaany 22

, a neTßeprowy saKTopy sajan pss pasjunmix SHanenH®.
yHHTHBafI TO, HTO B HafflHX paÖOTBX C SpyTHMH S9pHeHTaMH 0(5-

Hapyxeno Becßwa nojiosHrejißHoe BJiHHHHe soÖaBKH rJiyrapoßoro
ajißsernsa (PA) , nepsaa cepna ohhtob ÖHJia npoßesena ssa bh-
SCHeHHa BO3MOXHOCTH npHMeH6HHa 3TOPO peaKTHBa JSfiSL HMMOÖHJUS”
sauHH aMHHoaHHJiasH. OcHOBHHe peayjißTaTH btoä cepna n6Kasa-
HH Ha SHT. I.

PesyjißTaTH, Ha sht. It noKa3Hßa»r, hto rajyrapo-
BHfi aaßsems no-BHKHMOMy HHaKTHBHpyeT awHHoamuiasy h c ero
noMomfc» Haw He ysajiocß yayamHTß nosasaTejuf CBHSusaHBH* B
cjiesyiHmx cepaax öHJia esejoana nonHTKa onTHWHaapoBaTL koh-
aeßTpamno ajiaHHHa h aHruspasa htBkohobož khcjioth b 38Bhch-
mocth ot KOHHeHrpaiqnt MOHOwepa. Ohhth, nposeseEHHe c na-
TpaeßOt cojaßß zraKOHOBož khcjioth ae sajan cymECTBeHHoro as-
- Ahthsphs hthkohoboS khcjioth (AUK) yjuynmaeT noKasa-
T6JIH CBHSHBaHEH. Oa sHl7pe 2 HSOÖpaxeHO BJIEHHH6 AHK Ha BH-
XOA BETHBHOCTH PeJOH B SaBHCHMOCTH OT KOHHeHTpaHHH MOHOM6-
poB. HaHÖojißürafi asseKT ÄOÖaBKH AHK oÖHapyxen b npesejiax 15-
25 %. B pesyjißTaTe ohhtob onMunsamni bhhbhjiocb, hto no-
JiOKHrejißHoe KeftcTßHe aaaHHHa Jiyqme Bcero socTHraeTca npa
ero KOHqeHrpaHHH 0,4-0,6 %,

lIpHBeÄOHHHe pesyJÜBTBTH HORaSHBaOT, hto ajiaHHH H BH-

rmpHÄ HraROHOBOfi khcjioth Moryr öhtb peKOweHKOBaHH khk

Та
Главные эффекты гель-ащлаэы

блица I

Источник изменчивости
-

Уровни
1 +

Главные
эффекты

Сахар 0 5 0,97
Аланин 0 0,5 14,5
Натриевая соль- итаконо-
вой кислоты 0 0,2 -0,025
Крахмал ' 0 0.5 -0,02
Альбумин 0 0,5 0,81
Ангидрид итаконовой
кислоты 0 0.2 9,25



ÄOÖaBKH, yaysraarngie pesyxßTara cbhshbBHHH. Ha äsehož ctsähi
onTßMHsaßaa ms mosom pexoMeEWOBaTB peastnaoHHHe cueca
saHaess 15 % MOHOwepoß a aoöasoK 0,2 %- AHK, 0,5 % ajiaHHHa.

B 3THX ycjQOBEHX oöecneHasaeTCH coxpaHeHae Bktbbhocth aa
ypoßHe 30-35 %.

Hpa npoMHnutteehom npaweHenna sepneHTHHx RaTaxasaTopoß
secßMa BaxHyß pojib arpaer cTaöaxßHocTß nojqraeHHHX npenapa-
TOB. JSfiK KOHTpoaa cTaöajißHOcTH noayaeHHoro npenapaTa c eo-
CTBBOM 0-0,2 % AHK, 0,25 - 0,75 % axamraa Öaaa
a aenpepHßHafl paÖOTa b kojighko npa 37 °C b Tenesae 30 nacoß.

't’nr. 1. Bjihhhhg rnyrapOßoro anfaneraaa
Ha aKTHBHOCTi. rGJia,

2, SaBHCHMOCTb aKTHBHOCTH rGJXH

OT KOHHGHTpaHHH MOHOMepOB.
1 - coflep>KaHHe aHranpima HTa-

kohoboü khc/iotm (AH K) 0,2%
B peaKHKOHHOŽ CMGCH,

2 - 6ea AHK.
PesyjißTaTH othx ohhtob npaseseHH Ha sarype 3. Ha arax

sarypax bhhbj3H6tch secßua xapaKTepnas Rm HMMOÖajiaaoßaHHHx

sepweHTOß KapTusa, me b nepßHx CTajnmx paöora naÖJiiwaeTca
ÄJurreJiLHaH HHaKTHBamw npenapaTa, a nocjie sroro KaTajiasa-

Top Moae? paöoTaTß jyiHTejjßHoe speMfl öes cymecTßeHHO® anaic-
THBamra. B cjiynae no-nyHeHHHX Haua npenapaTOß nocjie I ctp

ähh HHaKTßßartaa coxpaHaeTca npawepno 40-60 % BKthbhocth,*r?o
b oömeft cjjoihocth jjaeT cßasHßanafl sepweHTa oko-
jio 15 %. TaKyD Bkthbhoctb npenapaTa mosho caaTaTß moB-aeT-

12



BOpfITeJQBHOft E H 8 8?0t
ocHOBe CKeaaTß aasta»-

hto paspaöoTaa-
HHe HBMH 7CJLOBEH DOJÖl-
asepHsanuu b npanmnie
saoryr öhtb ochobož
%jis npoMKHH
JQ6HHHZ SepM6HTHHX KB-
- OÄHBKO,
HaM2 ffo chx nop ne
ÄOCTHTHYTH ÄOCTaTOn-
HHO JVO. npOBSUSUieHHHX
nponeccos aöoojuoßHH©
SKTHBHOCTH npenapaTOß.

ÄBTOpH BHpazanr
CBOD HCKpeHHBO ÖJiaPO-

<t>Hr, 3. OraÖHffibHocTb npenapaxa npa rnaponaae
b KonoHHe.

f 1 - 10 %-hmä rent, 0,2 % AHK
t. 2 - 15 %-auS rent, 0,2 % AHK

a—A— 3 _ 15 %-Hbifi rent, 6ea AHK
A—a— 4 - 10 %-hmä rent, 6ea AHK,

HapHOCTB COTP7AHERBM HHCTHTJTa BECS6pEH6HTaJIBHOfi ÖHOJIOrBUI
AH 3CCP D. Baxep a T. Ksaoo sa bosmoshoctm
npoßen;eHHH oiihtob e3. HHJiLflpe sa soö-
pocoßecTHoe yaacrae b aKcnepuMeHrajißHOfl paöoTe.

iit epa T yp a
1. T o s a, T,, M o r i, T,, Puse, N., Chi-'

b a t a, IT. Stadias on Continous Bnsyne Reactions. T -"Agr,
Biol. Chea, H

, 1969, 12.,?.'
2. T o ba, T,, Ch i ba t a, I. f S a t o, T. Prepa-

ration and Industrial application of immobilized aminoacy-
lase,- Fourth, Int. Ferment. Symp. Kyoto, 1972, 73-74.

3. K a w a s h i m a, K., U m e d a, K, Immobilization
of enzymes by radlppolymarization of acrylamide,- "Biotechnol.
Bioeng,", 1974, 16,5,

4. Ka w a shi m a, K., Um e da, K. Immobilization
of enzymes by radiopolymerization of monomers.—"Biotechnol.
Bioeng.", 1975, 17, 4.
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H. Kaljula A. Köstner

Immobilization of Aminoacylase in Poly-

acrylamide by fladiopolymerizatlon

Summary

A simple miethod for aminoacylase immobilization by
radiopolymerization of acrylamide has been proposed. For
this enzyme-monomer solutions were irradiated with a

dose of 45 krad at O°C. To increase the enzyme activity
retention in gel the influence of some possible ingre-
dients has been investigated. The best results were ob-
tained in the case of adding 0,2 % itaconic anhydride and
0,5 % alanine to the polymerization solution. After entrap-
ment in polyacrylamide gel about 30-35 % of the initial
activity was present in the preparation, N-acetyl-DL-meth-
ionine solution has been hydrolyzed in the column packed
with prepared gels. After continuous operation at 37°
during 30 hours the column retained 40-60 % of its initial
activity.

14
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TALLINNA POLÜTEHNILISE INSTITUUDI TOIMETISED
TPyjBJ TAJÜHHCKOrO HOJEHTEIHHHECKOn) HHGTHT7TA

Jfe 402 > 1976

7JSK 577.15.08

B.A.Kpocinr P.3. TpeflMaHH A.H.KecTHep

HMMOEHM3AISW HHBEPTA3H B APIMPQBAHHOM
nOMAKFMJIAMTOOM IME

Hnseprasa (K$ 3.2.1.26), ji nlpyKTOsaflasa hjm ji
toshä spyarorajapojia3a c ycnexoM Moxer öhtl hmmoöh-msoephs
BKJISHeHHeM B HOJIHaKpHJiaMHSHHt P6JIB (UAAT) [l]. ÜMMOdHJIHSO-
BaHHyu HHBeprasy b nepeya) npejnycMarpaßaeTCH hchojib--

80B8TL b TexHOJiorßHecKHx npoijeccax Jim nepepadoTKH kohusht-
pjjpOßaHHHX BÄ3KEX pBCTBOpOB CBXapO3H. B BTHX yCHOBHHX OGO-
öoe npHodperoOT wexaHKMecKHe cßoftcrsa KarajrasaTO-

pa. Haora npejxsapHTejibHHe ouhth noKEsajra, hto kojiohee, aanojh-

HeHHue nojiuaKpHJiaMEOTHM review (UAAT), b btmx ycjiOßOfiX ckjujh-

hh k saKynopußaHH» a äobohbho tpyäho odecnenHTß ycrotaaßyi)
padoTy 3thx ycTöHOBOK- Ms yjayameHaa uexasnaecKZX cboäctb
noiraaKpHJiaMH.mJoro rejm z nojsyneHHHX na aroft ocHose dnoKara-
jiHsaTopoß MOÄosHirapoEajra cnocod nojumepasairaa b nopax rsep-
jooro HeopraHinecKoro Hocarejw: [2],

IlejiLD HacToaqefi padora craßHJiacß paspadorKa cnocoöa
nojsyaeHHH HMMOdHJrasoBaHHot tbehm cnocodom HHBeprash b kojih-

necTßax, HeodxojuniHx jum yapyiiHeHHHX oiihtob. Ha
ocHOBe xoro, aro asseoTHC nojiorarejsßHoe BjraflHue joodabkh as-
rajapana htskohoboS khcjboth b nojrawepasairaoHHyi) cmocb [3l,
Hccoie.ooßajiocß Taxae bjihhhh6 arož aodaBKH.

MarepaaaH a werojEH

HHBeprasa, BupadoraHHan Ha OaadnecKOu sasojce xHwpeaK-
THBOB H3 Äpoiaefl Saccharomyces c BKTHBHOCTBD

35000 E/r. Akthbhoctb HHBepra sh onpejoejumacß na 7 %-eou pa-
CTBope caxaposH npa 30 °C, pH 4,8 h BHpaxaaaCß b E, r.e.
mkmojib/mhh.- AKpajiawaa (AA), N, N' -MemaeHdHcaKpHJiaMHjn;
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(öECAA), T6TpaiI6THJIBTJIJieHAHaMHH (TEM3Ä).Z aUMOHEfi
hokhcühS shpmh •'PeaHaja". Ahterpeä uraKOHOßofi
KHCJioTH (AHK) npoasBOÄCTBa OjiažHecKoro aaßo.ua XEMpeaRTEBos.
CIWOXpOM CI-3 npOH3BOÄCTBB ropLKOBCKOrO OÜHTHOrO

BHMH.
ikMcößüHsaixHH ocymecTßJiKJiacß cjiejiyxmßM oöpaaov. Uojih-

uepßsaQEOHHys) cmocb cocTaBEJiE es pacTßOpa sepMeara e ape-
TBTHOM Öysepe, E 3 paCTBOpOB MOHOMepOB B HKamiaTOpOß B nps-
ÄycMOTpeHEHX cooTHomeHHHX. HenocpeacTßeaao nocjie soöasjieHHa
HHHimaTopoE b peaKQHOHHys cwecL b BnETHsaJiB na-
secKy HocHTejoH, KojnwecTßa pacfßopa e cajioxpoMa öheb BHöpa—-
hh c yneTOM Boflonorjiomaimež chocoöhoctb nocjsejmero tskem

OÖpäSOM, HTO noptl HOCBT6JIH ÖHJIB HOJIHOCTBI) sanoJuieHH nojume-

PHSaOHOHHOS CMeCBD, a Ha nOBepXHOCTE HOCHT6JIH H6 OCTaJIOCB
HSJUsoiHeä xeäkož $a3H. BJiaxnyß CHnynyr Maccy bh-

ä3h sasepmeHEH b TezeHEe 2 nacoß b
38T6M npOMUBaJIÄ BQ6TaTHHM ÖysepOM. OnpeReJMJIH BKTEBHOCTB

npoMHBHHX bor h nojiyHeHHHx npenapaTOß B BHEECJIfIJIB xapaKrep-
HH6 ROBSSEHHeHTH CBH3HBaHEH. CRCRyeT nOAHepRHyTB BaXHOCTB
npaBEJELHoro noßÖopa cooTHomeHEH xbrroA $a3H h HOczrejia.Ms-

JimiiHee rojush6ctbo xbrroS sasn npespamaeT npoRyRT b TpyRHO-
HswejißHHMyi) TBepßyro Maccy.

B xoäo onTHMHsamH npHMeHHJiacB Tanxe ÖJioHHaH nojiHwe-

pnaanEH, HSMejißneHEe nojjyneHHoro rejw nepes chto c paane-
pow 0,64 MM.

Akthbhoctb nojiyneHHHX npenapaTOß zMMOÖajiasoßaHHOfi eh-

BeprasH onpeßeßanacß b peaßTopax nepenemEßaHEH.

yßpyiraeHHHe oehth raßpojoEsa KOHueHrpßpoßaHHHi pacTßo-
poß caxaposH iipoborhjiecb b TepMOCTaTßpyeMoft koäohrc sepmk

K-100 c OTaweTpon 100 hh.

PesyjiLTßTH h oöcyxjeHEg

H3B6CTHO, BTO XOJC lIOJLBMepBSaHHB BO MHOPOM 38BEGET OT

ROHQ6 HTpaUHU MOHOMepOB; yCJIOBHŽ HHEHEEpOBaHEfI, 8 TBRX6 OT
Hajuraw pasjurqHHx joöasoß, bboabhhhz b nojmwepHsamioHHyi
CM6CB. JLSH BHHCH6HÄH 3SSeRTEBHOCTE pB3JIEHHOrO pOJD® .ROdSBOR
h ycjioßHÄ nojmwepHsaiajiH ÖHJia nposeßena cepna omrroß fo op-
ToroHajißHOMy miany 23

. B ormTax npKueaaji-
CH paCTBOp $epM6HTa C BKTHBHOCTLD 217 OÖmSH ROHpeHT-
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pamw MOHOMepoB 7 %. BapßHpyeMae noxasaTejiH a Busßassne ax'
BapnanEHMH rjaasEHe

TH, no ROTOpHM BHHHCJ96RH rJ3HBKHB ÖHJIH EHpaseHH B
npOQ6HTaX OT BB6,HeHHOft B nOJSHMepÄ3aHHOEHyK CM6CB aKTBBHOC—-

th. PesyjißTaTH TaÖJiHigj I noKasHßaur, qro Öojibiuhhctbo sapß-
srpyeMHi mzo bjhehot na pesyjißTaTu HMModmiEsaujse.

TaÖji h n a I

LaaßHae B$$eKTH äm BRcnepEMeHTa no HsyqeHHD
BJWfIHHH cocTasa nojiKMepHsaqHOHHOž cmoch Ha
XapaETepHCTHKH CBHSUBaHHH ÄHESpTaSH E 7 %

nojwaKpEJiaMHAHHä rejiß XHwreecßoft nojiHMepHaamrež

SHawrejißHHfi noJioiHTejiBHHÄ asseßT ÄOCTuraeTCfl ÄpÖaßJieHneM an-
zraKOHOßoft khcjioth. Ha arož ochobo bch nocjaejyimafl

paöora ÖHjja npoßesena c peaKipoHHHMH cmgchwh
, KOTopne

xajiH AHK. B to *e spewn hgtro OTMeqajaocß saHejyiaimee jtežcr-
BHe AHK aa nojumepEsamn), KOTopoe uoxeT öhtb cicouneHciipoßaHO
yßejwqemieM KOHpeHrpamra TEMBJfr-a. B cjiyqae nojunsepHaamra b

nopax HeoöxoÄHwo paöOTaTB co cmochuh, speun nojumepasamiH ko-
Topax öhjio öh b ot 15 ro 45 mhhjt.

Источники измен- Угювни. % Главные эффекты
чивости + по актив-

ности
гель-фер-
мента

по актив-
ности
промыв-
ных вод

по по-
терям
актив-
ности

Относительная
концентрация
бис АА 5 10 +8,5 +4,0 -8,7
Наличие сахарозы 0 10 -5,5 +66,3 -63,7
Наличие АПК 0 0,2 +297,1 -85,8 -51,3
Концентрация
ТЕМЭД 0.25 1.0 -47,5 -3,2 +24,5
Концентрация
надсернокислого
аммония 0,25 1.0 +40,7 -73,0 +59,1
Наличие
кислорода нет да +16,7 +24,2 -31,1
Концентрация
альбумина 0 0.1 -39,3 +6,6 +12,5
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JSjis nonöopa cocTasa peasmioEHofi cwecH no nponojotH-
TejjßHocTH nojiHuepnaamm önjia npoßeneaa cjaejyimafl cepna
onuroß. B noanHepnsamiOHHyx} cwecß, conepsamyu 6,65 % AA,
0,35 % ÖhcAA, 0,25 % aMVOHHH eancepaoKHCJioro, 0,2 % AHE
3 okojio 3 % OnafiaecKOÄ HHBeprasH, npHöaBHJiH TEM3JI b kojih-

necTße 0,25; 0,5; 0,75 «Il npononaHTeaßHOCTß nojurmepH-
samm ÖHJia npn 0,25 % TEM3JI-a 15 wrayr, npn ocTanBHHX koh
nenrpamaflx - 30 ceKynn. CjienosaTejißHo, naa nojusMepasamra
cuecH c conepsaHHeM AHE b nopax TBepnoro Hocnrejis mokho

p6KOMeE®OBBTB HHHIHIHpOBaHE6 C 0,25 % TEM3JI. Ha OCHOB6
BToro cocTasa peaKnnoHHož cwecn nepexonann k nojuauepnsa-

miH b nopax.
B nepBHX onHTax BuncHEJiocß, nro nonxonsniee secoßoe

cooTHomenne caaoxpoM:nojiHwepzsanHOHHaH cmocb pasaaeTca
1:2,7. Tasse bhhchhjih, hto KOJunecTßo BmrrHßaxxqero pacx-
sopa 0 aKTHBHocTB nojiyaaeMHX npenapaTOß ne sasHcnr ot bs-

KyyMHpoßanHfl chctomh no nojumepHsanKH. Cnenymne ohhth

npoßonamcß npocTHM nponsTUßanseM pacTsopa b cyxofi hoch-
T6JIB.

B xaöjume 2 npencTasneHH pesyaßTara ohhtob no nojiy-
H6HHD apMHpOBaHHOŽ reJIB—HHBepTBSH.

pOhhth öhjih nposenenn no hojihhm sßKtophhm nnanau 2 .

HswenHJiH cjienyamne (Jöktoph - KOHneHTpamsa (3 h
5 %), KOHneHTpanzH AHE (0,2 h 0,4 %), Bpewa nojinMepasanra,
T.e. Bpewa BHnepsHßanaa npenapaTa no npouHsansa (2 n 24
aaca).

lora npaMöHenne TaKoro wexona naaHapoßannoro ohhtb
nejißsa chhtbtb cxporofi onTHHisanaefi na ocHose nojjynenHHx
pesyaßTaxoß mosho peßouennoßaTß caenyramfi pesaw nojiyneana
RBTajuisaTopa: KonneHTpauHa sepMenra 3%, KonneHTpamia
AHE 0,2 % t nponoasnrejißHOCTß EHnepsroanna npenapaxa no
npoMraanna - 2 aaca, 24 aaca bhsbbjio nacTsnnyD nnaKTZßa-

mno sepMenra. EojureecTßO nonynaeMoro npenapaxa b onflow
onnre öhjio b npenenax ot 400-700 r.

ynüTHßaa to, nro nonyaenrae npenapaxH hmgjih no-
BOJIBHO ÖJIH3KH6 nOKB3BTeJIO, BHOCJienCTBHH OHH COenHHHJIHCB
h npuMenajuiCß naa naaßsefinnix ohhtob, Bcero b btož cTanflfl
öhjio BHpaöoTano 5,7 kt rena, co cpenflefi aKXHBnocTBio 202,5
E/r. nonyaeHHHe npenapaxH öhjih HcnHTanH jwh ranpojiKsa
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50 % pacTßopa caxaposH npsr 50 °C. B arm ycjioßasx b Teaenae
nepBHX 8 aacoß Bvnsm&Mas aitraBHOCTB npenapaTa yMenßinaeTca
na 37 % p nocjie nero ocTaeTcn na üoctohhhom ypos-
ne b Tenemre Bcero oehts (usth cyroK padorn). Bojiee ÖHCTpoe
CHHZeSHe aKTHBHOCTH B HaaaJie paöOTH MOZHO OÖBHCHHTB TOM,ETO
ebctb sepuenra ÖHJia aÄOopöupoaana na MaTpime a BHMHBajiacß

noa ÄeftcTßzeM cyöcTpaTa. oäHßko, ocTaToanaa Bktkbhoctb sep-
weHTa ocTajaacß na aocTaTonno bhcokom yposne , vto cosjocaeT yc-
jiobhh .naa ÄflzrejißHoro npaMQHenan npenapata b Texnojioranec-

KH2 nponeccax. CaejcyeT nojrjepKnyrß, nro b othx yeJioßHflx
conporaejieHHe kojjoeok ooTaaocß hoctohehem

b Teaenae scet paöOTH, b oTJuraae ot HeapwaposaHHHX MAT,
KOJSOHKO C KOTOpHM B 3THX yCÜOBHfIX fIOBOJXBHO ÖHCTpO SaKynOpE-
BaurcH. to npoßepKE yaymnennax noKasare-
jsež nojiyaennoro reas öhjut nposeaenn oühth b Koaonae K-100.
to aroro b Koaonsy c ÄHaaieTpoM 100 mm sarpyxajw 2,8 kt

rejin, hto xaxo ctojüÖ bhcotoä 71 mm, oöbcm 5,6 ju. 3ry kojjoh-

Ky BnycTHJW b paöoTy tokom cnaay BBepx cSO % cyöeTpaTOM
npa 50 °C. B arnx ycjaoßznx «gannan KCJionsa nosaaajia sncume

wreAßHOfi paöOTH a nossojuuia nojtyaarfc HHBepTHHft capon co
crenenßD Konsepcra or 20 äo 98 %.

T a ÖJiim a 2
PesyjiLTaTH oühtob no nojiyneHai) apMapoßannoS

rejo>—HHßepra sh

Концент-
рация
фермента,

%

Активность армирован-
ной гедь-инвертазы

Потери про-
мывными
водами, %

Остальные по-
тери (инакти-
вация)

%Е/г %

3 211,4 35,7 32,3 32,0
5 152,6 16,8 33,8 49,4
3 253,7 42,9 27,4 29,7
5 384,8 42,6 35,7 21,9
3 209,1 40,0 37,8 22,2
3 Г77/> 41,4 32,1 26,5
3 161,0 32,3 29,1 38,6
3 172,9 35,5 31,2 33,3
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BaineonHcaHHHe ohhth noKasHßaur, *rro BKJOiweHHe hhb€£-
T33H B MOÄHSHHSrpOBaHHHS HTBKOHOBHM BHTHJipEJ[OM HOJlHaKpHJl-
flMtnnwfr reJIB M6TOSOM noaHMBp23aHHH B HOpaX lIOpHGTOrO Kp€M-

sessMHoro MaTepnajia c&aoxpoia CX—3 jjjaeT Haw Bktzbhh6 ripe—-

napara, nm rnipojiHsa 50 %-Horo pacTßopa caxaposn
B KOJIOHKaX,

iHie paiypa

1, KecTHep A.M., Kp e a h M.H., K a ay -

H fl H n K.A, CBOŽCTBB CES3BHHOŽ B rejlß KHB6PTB3H. Pes. CÖ.

"MHKpOÖHOJIOrHHeCKaÄ npoMHinjieHHOCTL" , 1973, 3 (99), c. 11.
2. KecTHep A.H., M a h m e ji h M.0., $ e k o -

c e e b 8.H., CjiB m e p 3.X. Cnocoö nojjyneHHH nepacTßO-

pnwjx sepweHTOß. SaflßJi. 8.02.1974, pern. 30.07.75. sansica
J* 1989900/28-13,/ c 07 df 7/00. c 12d13/10/.

3. KecTHep A.Ht, K p e a h M.H. Cnocoö nojjy-

qeHHH HMMOÖHJüO3OBaHHHx b cxpyKType nojjHMepHsanHbHHöXTejiež
sepweHTOß. SaHBJi. 13.09.73. onyÖJi. 25.09.74. EH J§ 35, m.kji

c CCCP A.C. J* 443902.

A. Krosing H. Trelmago

A. Köstner

Invertase Entrapped in Reinforced

Polyacrylamide Gel

Summary

Invertase has been entrapped in itaconic anhydride
modified polyacrylamide gel. To enhance the hydrodynamic
properties of gel the polymerization has been carried out
in the porous silicious material silochrome. The produced
reinforced invertase gel has been used for the hydrolysis
of concentrated sucrose solutions in packed bed reactor.
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TALLINNA POLÜTEHNILISE INSTITUUDI TOIMETISED
TWm TMMHCKOrO nOMEgXHJfIBGKOK) KHCTHTyTA

* 402
__

1876

ym 577.1504.668

I.H.Kannep A,3.3pHH X.H.Eropoß
K.A.KHBHCHjma A.H.KecTHep

nOJETHEHHE AKTHBMPOBAHHHX KPEMHE-
3EMHUX HOCHTEJIM m HMMOmHSAUfffI SEPMEHTOB

KpeMHeseuHHe nopncTHe laaTepaaj®, kbk ctorju), cnjunca*

reaß, canoxpoM h RepaMinecßHe MaTepnaan,raapoKO HcnoaßsysrcH
b HocHteaefi jpm HMMOöHouisamiH sepweHTOß Cl], Eecß-
Ma cymecTBeHHHM aranow nojüjfesaa emmoöhjih3osahhhx Ha
KpeHHeseMHUx MaTepHaaax SepMOHTOB HBaaeTCH ux
me Bcero sro nponasojoiTCH CHaaHnsannet MaTepnaaa c domoiub®

K - aMHHonponiuiTpH3TOKCHcajiaHOM c nocaeayimeft aKTHßamei
nojQneHHHx npoayKTOß. Hapaay c Heocnopm/nam ROCTOHHCTBauH
sroro MeTOfla aKTmauHH otmothtb , hto RpeMHeopraM-
necKoe noKpHTHe h CEsaaHHHe nepes Hero SepM6HTU c onpene-
JIOHHOŽ CKOPOCTBB BHMHBaBTCH C HOBepZHOCTH HOpHCTOrO HOCHTO-
- 3to HBJieHHe hphborht k HeßOCTaxoHHoft cxožkocxh nojjyneH-
hhx npenapaxoß. Moxho npe;nnojiaraxß, hxo noßpHßaa hocht6jih

HepaCTBOpHMHMH B BOfle nOJIHMepaMH, MOXHO ÄOÖHXBCH HOBHmeHHOŽ
CTotoocTH npenapaxoß.

Äaa HMMOÖHJOHSanHH SepM6HTOB npHMe HH6TCH HaCHmeHHe no-
BepxHOCTH Hocnreaa gyHEQHOHajiBHHMH rpynnaMH, Koxopue cno-
COÖHH E peaEHHH C Ö6JIKOBHMH MBKpoMoJieKyjiaMH, B HBCXHOCXH, C

nepBHHHHMH aMHHorpynnaMH JSHSHHa* JUh 3thx ijejiež peKOM6H.no—
B3HO MHOZBCTBO pearOHXOB, HEX BHTOOTO OTJÜHHaXJTCH HSO-

QHaHBTHt ROTOpue CHOCOÖHH pearHpOB3TB C nepBHHHHMH H BTO—-

pHHHHMH aMHHorpynnaMH, C rHRpORCHJIBHHMH H npOHHMH COOÄHHO—
H ÄOBOJIBHO JierKO CHHTOBHJjyXTCH H3 npOCTHX HCXORHHX

BenjecTß [2]. B HacTpjnqeft cxaxße HsaaranxcH peayjißTara Hamax

OHHTOB, B KOTOpHX HSyHaJWCB paSHHO CHOCOÖH aRXHBaHHH EpOM-
BeseMHHx MaxepHajiOß HsonnaHaTHHMH rpynnaMH h npoßepaancß
CBOfiCTBa 3THX MBTOpHaaOB npH HMMOÖHJOHSanHH H8HRpOaXHHOCRHX
npoxeas.



22

HcxoffHHe naTepgajas

B sanecTse nocareset öhjih acnojii>soß9HH canoxpoMH a
KpynHonopucTHe oiuuncarejiH npoassoscTsa Pop&KOBCKoro omrr-
Horo 3080.ua EHMUS. üacnopTHHe saame etpemshüomhx Hocare-
sefi npjEßeseHH b TaÖJiane I.

OcEOBHce aKTEßHpymee öaiftyHgunoHajiLHoe coessHenae -

ÄHKSonaaHaT asmiBHOBOt khojioth (JgülA) öhji canresaposah
as aannsHOßOft recjioth no oömeasßecTHot cxswe Eepos shsth-
SOBHft SSHP, H METEXpaSEM [3].MA ÖHJI HCnOJtbSOBaH B BHÄ6
pacTßopa b xjioposopue ões bhäojiqheh ochobhopo BemecTßa.

HojuiMetk JiweTaKpHJia t , naupon a naftaon, npEueEseuae sjih

noRpHTEh HocHTejieft, öhjih oöhehhmh iiposbrhhmb npenapaTaim h
npHMeHHJIHCB B Base paCTBOpOB B COOTBeTCTByimHX paCTBOpHTe-
JWX.

nojuncapöauaa öhji canresirpoßah b named JiaöoparopaH as
JHHA a reKcaiieTHJieHsiaMHHa b aKBHBajieHTHHi cooTHome&aax 2:1
nojQmeHHHft npenapaT aues cosepxanae nepsanHHx aHHHorpynn
700-100 mc-BKB/r.

Äaa aMuoöHJoasanaa öhji acnojißSOßaH npenapaT naHKpearan
sap«H "Cnosa" ysejttHOt nporeojuraniecKott aRTHBHOCTB» 1000
E/r. OcTajsßßHe peaarasH öhjih nposasrae npenapara oÖhehofo
KaaecTßa.

Характеристика
Табл

применяемых носителей
и ц а I

Тип носителя Марка Удельная
поверхность

«2/Г
Радиус пор,

А
Силохромы СХ-1,5 35 +5 1000

СХ-3 80 +5 250-400
Силикагели МСА-2

З.тов.
50 250

ША-2
оп. 77

26 500-700
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MBTo£h axamsß.

CoÄepsaHHe awiHorpynn onpesexaaocß noTea-

QHOMeTpMSCKIM TÜTpOBSHH6M 0,1 H COXSHOt KECXOTOŽ B BOS"
hoS cpese. awHaorpyira Ha noßepxaocwr aocarexa
npOBOOTJIOGB T3KOM S 6 CHOCOÖOH, BHEHSSH nOCJje SOÖaBXeHHH

nopmra khcjioth 10 mehjt saa oöecneneaHH noaaoro
npOHHKHOBeHHfI THTpaHTa B HOpH HOCFTBJIH.

JLm onpen&aeEXE asomraaafHsx rpynn b HccaesyeMyi)
npoöy soöasaaaca 0,1 h pacTßop H -öyriiaaMHHa, BHsepxEßa-
jiz b TeßöHEe 10 MHHyr npH KOMHaTHofi TeMiepaType z aenpo-
peaPHposaßi&Hž hmhh onpesexajm noreHnHOMeTpßtqecKiM TSTpcßa-
HHGM 0,1 R KECJIOTOŽ. KOXHBeCTBO of3OüHaHaTB BHpasaXOCB HO

P3BHOCTH.
Onpeseaeane awHHHoro asots b raspoaasaTax npoßosa-

J3CCB SOPMOSLHHM TMTpOBBRHBM.

OnpesexeaKe sepiaeH?a¥HßHOfi sktebsoote npoposzjiH no
MOOTszußpoßaHiroMy motost Aacoaa Ha 2 %~eok pacTßope Ka-
semaa npn pfi 8,0 h TewnepaTyps 30 °C. BeaoK onpeseaaaa no

MDSHSHxiapoBaHHOM7 MBTosy Psprpee-JloypK C4], Aktmbkoctb
sepMenra BHpazajiacL b esmiime E = mk mojil Heocaxsaeworo
TuposEHa b MKHyry. Oapeseaeaae ctBöhjilhocth noxyaeaHHX
npenapaTOß npoßOsaaocß b Tex se ycaoBMX b Te ßeans 17 na-
COB. B 3TJSX OHHTBX npXMGHHJSCH peaKTOp C BKTHBHHM pOTOpOH,
KOToput cosepsas nccaesyeMHt npenapa? HMMoöaaisoßaaHoro
SepMOHTa. CradajaßHOCTß npenapaTa öaaa Birpaieaa nepes co-
SepZBHHe aRTHBHOCTH 1100X6 KOHTpOXBHOrO THSPOXESa z c no-
MOmBSS T,H. KOB$$ETRaeHTa 3SS6KTHBHOCTM TJ, KOTOpHÄ BHpa-
zaeTCH cooTHoraeHHeM

_

_

npüPocT aMHHHoro aeora b xoxe rmroojuiaa. mt
' yöiMß aKTHBHocTH npenapaTa b Teneaue

mspojusa, E

BfeTOJH aKTroamm Hocjtrejieä h HMMOöHJMsaiiHH
õeraieHTOß

AKTBBazqifl HocHrejieÄ HenocpescTßeHHO c OTA npoBOÄH-

JiacL KKomõHHGM npenapaTa c pacTßopow jQjmA nos oöpaTHHv xo-
xoshxbhhkov c nocjie.Byiiff.HM BHcynjHßaHHeM npenapaTa.
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Mx nOEpHTHfI nOBepXHOCTB HOCETeXH C nOJSHMepHHUB Ma-

TepnajiaMH Hocarejaß nponßTHßajiß pacTßopoM nojmwepa b coot-

BeTCTBymeM pacTßoparejie. Hpa stom coÖJowajiß ycjnoßßH,B eo-
Topnx HocHTejiß ÖHJi noJiHOGTBD npoiißTaH pacTßopoM, ho Meawy
3epHBMH HOCBTeBS H6 OÖpaSOBSOIOCB BHÄKOŽ SB3H. EoCOie npOffll-
THBBHHH HOCBT6JIB npH HeOÖXOÄHMOCTZ HarpCßajlß, 3aT6M BHCy-
niHßajui b BaKyywe. 3tot cnocoö ökji acnojißSOßaH b neKoropax
cjiyHaax Taiese jyw oöpaöoTKß nocarejui c JUHU. AKTBBanHD no-
KpHToro nojWüeTHJiMeTaKpHJiaTOM HOcarejieS üpoboähjih KBnane-
hh6h c rajipa BHHTHjipaTOM c nepeBOÄOM b ÄBHsona-

anaTH nepes asuja kbcjiot.

B nojumeHHHX Hocarejiax onpeflejiana KOJMPiecTBO asorpaa-
hbthhx bjib aMBHHHx rpynn b ohb öhjib bchojibs osahh mu cbh-

-3HBBHBH $epM6HTa. ÜMMOtfBJIBSaKBH HaHKpeaTßHa Ha nOJiyHeHHHX
HOCBTejiHx npoßOwacß cjieflynnHM chocoöom: k aktbbbpoeBh
HOMy HOCBT6JUO ÄOÖaBJUMH pacTßop naHKpeaTßHa, OÖHHHO c koh-

neHrpanaež no öejiKy 30 mt/mji, saicyyMßpoßajiß b BiiaepKHßajia
npa KOMHaTHOfI TeimepaType b Tenenae I naca b npowHßajia I M
pacTßopoM xjiopacToro narpaa mx yflajreHHH ajjcopöapoßaHHoro
öejusa. Bcm paöory no HMMOÖajasanaH npoBOOTJW b öopaTHOM
öysepe c pH 8,0. Ho aKTHEHocTH nojayneHHHx npenapaTOß e npo-
MHBHHX 808 B HO COBepXaHBX) ÖBJIKa B npOMHBHHX ÖHJIB

BHHBCJieHH xapaKTepHHe kosharpiehth HMMoößJiasanaH: kosssb-
HB6HT COXpaHeHBH aKTBBHOCTB )f B Ko3ssHnßeHT BMMOÖHJLBSa—-
naa cx. [s]. JUh hgkotophx npenapaTOß cfcwa accjieflOßaHa Tarace

CTaÖBJIBHOCTB B CTaHfIapTHHX yCJJOBBHX.

PesyjiLTaTH b oöcyxgeHge

PesyjiLTaTH oiihtob aKTEßarpra npaMGHHewHx ea-
mb MHHepajißHHx HocßTejieS cocpeaoTOHeHH b Taöjume 2. Hs
JiaHHHX TaÖJIHBP 2 EHTOKaeT, HTO npHMeHH6MHe HBMH M6TOÄH 3K-

THBansm nosBOJWBT BBecTH socTaTOHHoe KOjmyecTßO HsoqaaHaT-
hhx rpynn a nojjyyarß aKTHBapoBaHHHe Hocarejiß ass hmmoöhjih-
sarcHH SepM6HTOB. CaMHe HeyflOßjjeTßopareji&HHe pesyußTaTH no-
jiyyeHH npH BcnojiBSOBaHHB hokphthx noJiaMeTHJiwetaKpajiatom ~'>-

CHTGJieft, Ho BCeft BepOfITHOCTH CKOpOCTB peaKEBS CJIO*HO-asHp*
hhx rpynn b nojuawepe c runpasHHTH.npaTOM HHSKa mh nojjyae-
hbh ÄOCTaToyno akthbhpobbhhhx noßepxHOCTefl, caw nojmwep
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cjihbqcom raflposodea a caeaoßaTeoißao, nojiyaeaze npenapaTOß c
ynoßJieTßoparejiLßot aKrasaocTßC Harepecao OTiie-

Т а б л и ц а 2
Результаты активации носителей и иммобилизации

панкреатина

Но-
мер
ОШ-

Носитель
Способ акти-
вации носи-
теля

Активных
NCOrpynn

на носи-
Результаты иммо-
билизации пан-
креатина

та
■

1 теле
JJ-BKB

г

актив-
ность
пре-
парата
Е/г

по
белку

I. Сидохром
СХ-1,5

покрытие поли-
метилметакри-
латом

64 3,8 10,6 0,1

2.
„

It If 40 6,1 II, I 0,2
3. «9 if 20 5,4 15*0 0,3

4. ft активация ЛИЦА. 90 11,3 34,3 72,5
5. «1 et 50 15,2 37,2 36,7
6. ft ■ " 'У 170 8,0 14,0 40,2

7. Силохром " 170 10,7 24,2 33,9
СХ-3

8. Силикагель 19 105 2,6 5,6 34,8
IIDA-2
З.тов.

9. Силикагель
МСА-2 99 60 10 21 27,0
оп. 77

10. Сидохром
СХ-1,5

покрытие най-
лоном

108 9,6 24,4 66,7

II. N 99 130 8,8 23,9 40,0

12. 19 покрытие поли- 80 25,3 47,8 35,5
карбамидом

13 П It 40 17,2 35,0 21,1



26

fHTB, aro HeopramnecKHQ HocnTejiz moxho aKraaapoßaTß Tarne
pacTßopoM mm öes npeÄßspnrejißHoro noKparaa ajia cajiaHHsatqar
HOCHT6JUI nOJMMepOM. 3TOT S#eST MOX6T ÖHTB OÖBHGHGH T6M, BTO
JQJHXA. pearapyex c chjis hojibhkmh rpynnawa na noßepxaocTß aoca-
TejiH.( oöpasya aenocpeacTßeaao KOBajaearay» cbhsb c
Jlpyroe npesnojioseHHe ocHOSHsaeTca na tom, tto 'MA cnocoöaa
r nojuasepasanara c oöpasosaaaeM BoaoaepacTßopaMHx nojiawepos ,

KOTopsö «oryx aa nopax Hocarejui a cosottb flocTaxoa-
ays 3KTO3HOCTB npenapaxa.

JlocTarHyriie yposaa aaraßHocTa npenapaTOß moxho caaraTß
snojuje yxoßJieTßcpareJüßHHMa• JUa öojiee xapaKxepac-
tbeb ycjjoßßž auModaoiasanßa naaapeaTaaa aa Buöpaaaax no npsfl-
BspaTejißHHM onaraM HocarejsHX öhjie sonojoaarejißHHe
HccjiefloaaaaH c nposepaoft aßcnjsyaTaiiaoHaoS CTaöajt&aocTH nojjy-
aeaaax npenapaTOß. PesyjißTaTH stbx ohhtob b xaÖJia-
ne 3.

Taönma 3
XapaKTepucTßKa npenaparoß aMMoöaaasoßaaaoro
naHKpeaTjraa no aKcmayaTamroaaoll cTaöbjibhocts

PesyjraraTH, npneesesHHe b arax Taöjumax noßasHßant,
tto CHfjaHKarejiß MCA-2 (npen. 8), KOTopuS no csoež wexaaEße-
CKofi CTaÖmiBHocTH npeßHmaeT äobojibbo xpyimaft cajioxpoM np*.
HMMOÖHJBÄSamUI ÄB6T B H6KOTOpHX OÜHTaX 3aHHX6H3H6 pesyJlßTa-
th. 3namsreJUßHLie paamraaa BnaßJunorca b aKonjjy-
aTamroHHofl ctböiijibhocth no-TyaeaaHx npenapaTOß, Baaao, bto

Номер
опыта
по таб-
лице 2

Показатели конттюльного гидролиза
Содержание
аминного
азота в гид-
ролизате, %

Ч
Сохраненная активность

препарата, %

4 6.4 2,8 10
5 4.8 5,2 6
6 6,0 3.7 0
7 3,9 6.4 20
8 10,0 54,5 69
9 6.3 9.0 10

12 4.6 5.9 20
13 6,6 10,0 36
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cawot HH3KOŽ ctaöhjibhoctbd oÖJiSfIBVJf npenapara, nojiyaeHHHe
aKTHBaKHei aocareaefi c JflfflA Öes npejapsapareJißHOil oöpaöOTßß
nojiEwepoß. Harepecao otmothtb , aro tot ae weTon aKTHsamra
b cjiyaae caaaKarejis aaeT Bnojone ynosjieTßopaTejSßßHe ctsöejib-
hocm npenapaTOß. CjueayeT nojpiepKHyTß to, hto noKparae ca-
jioxpoMa c nojiaKapöaMaaoM nocjiejQnmefi aaraßaqaet c HU

Haaöojoaiae aocTarayrHe aatia aETBBHOCTa a cpasaaTejißHO
xopomae cxaöhjibhocth npenapaTOß. 3ra pesynßTaTH noarßepaaa-
m nepcnesTasHocTß npaueneaaH oöpaöoTKa naa jsm-

MoöajiHsaqaa sepiaenTOß. OäHBKo mh ae ysspena, aro aocTaray-
THe r nacToaneny speneaa ctsöbuibhoctk npenapaTOß .moeta tohhh
jpia npaueneaßH b npoMHnmehhhx nponeccax. Ho scefi BepoHT—-
nocTa cjiejcyeT eme ycoßepneacTßOßaTß aßrasaoaa c
qejüßx) noßHmeaaa ctoäkoctb nojjyaaewHx npenapaTOß.

Abtoph BHpaaaur oboe öjaaroicapaocTß AaöopanraM T.Jlaan-
caay, C. Tajißßanr, If. a P. laficaap sa AoäpocosecTHyx)
noMomß npa SRcnepaueHraoißHofi padora.
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H. Kipper A. Erin H. Iegorov
K. Kivisilla A. Köstner

The Isocyanate-activated Siliceous
Matrices for Enzyme Immobilization

Summary

Macroporous silica gel and silochrome have been ac-
tivated with the help of adipic acid diisocyanate. To
increase the stability in aqueous solutions the coating
with polymeric substances has been proposed. Pretreatment
with polymethylmetacrylate was not effective, but coating
with nylon and polyurea enhanced the stability of matrix-
bound enzymes. The prepared carriers have been used for
pancreatic complex protease immobilization.
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TALLINNA POLÜTEHNILISE INSTITUUDI TOIMETISED
TPyjJJ TAMHHCKOrO EOMTEIHEEECKOrO HHCTH37TA

ü 402 1976

7M 658. 5.1

M.P. Cewnep A.H. KecTHep

OB 3KOHOMIRECKOO 3BBEKTHBHOCTK DPHMEHEHHff
HMMOmMSOBABHHI SEPMEHTOB B TEIHOAOIMECKKX

nPOHECCAI

ßHejgpeHite TexHOJUoririecKHx nponteccoß c npaMeHenaeM hm-
MOÖHJ&3OBBHHHX SBpM6HTOB (Hs) QBJieCOOÖpaSHO H BO3MOZHO TOJIB-
ko b cjiynae jtocMxeHHH aKOHOiareecKoro jmh TexHoaorHHecKoro
BsseKTa. TexHOJtomecKHfi asseicT moäbt saznmaThcz b
HHH HOBHX EpOIjeCCOB C BHnyCKOM ÄO BTOrO BpeweHH
npoflyKTOß, b yaynmeHHH TexHOJjorinecKHX noKasaTeaeS cymecT-
Byranux npoqeccoß sm b noBHineHHH jtanecTßa npoflytcumi. üpn
ycoBepmeHCTBOBaHHH cymecTßyxmHx nponeccoß
ä6t öhtb jtocTUTHjTO ynymneHHe TBKHX noKaaaTejiež, KOTopne
TBK3K6 noßHmaxzr aKOHowrraocTß nponecca. Tbehme noKaaaTejwwa

flßJWurca noBHmeHHe BHio.ua ochobhopo CHHxeHHe Tpy-
npoEcecca, yweHLffleHHe ynejißHHX KamsrajißHHX BJioxe-

hhž, cHHxeHHe ceöecTOBMOCTE nposyKTa.

BROHOfcunecßaa 3ss6kthbhoctb npHweHeHHH hmmoöhjihsosah—-
hhx SepM6HTOB uox6T öhtb onpeÄejieHa no noKasaTejiaw z kphto-
pHflM, npzHHTHM npn onpeÄejieHHH cpaßHErrejißHO® aKOHowamecKO®
3SSeKTHBHOCTH KaiIHTaJIBHHX BJJOX6HH® Z HOBO® T6XHHKH. JUIS
aroro äojdehh öhtb cpaßnenH KOHKypüpynuHe b ÄaraoM cjiynae
BapnaHTH C HMMOÖHJIH3OBaHHHM H paCTBOpHUHM SepM6HTOM. npH

aKOHOMHnecKO® aSSeKTHBHOCTH /npzuezezzz H<& cae-
ÄyeT HM6TB B BW. W0 CTOHHOCTB ejCHHHUH aKTHBHOCTH $epH6H-
Ta npn HMMOÖHJiHsanHH
M6HTB ero 3ETHBHOCTB HOHTH BCePJDB CHHXaeTCH, T.e, BHHBJIfIeT-
Cfl TOJIEKO naCTB BB6X6HHOŽ aKTHBHOCTH, KOTOpyB MOZHO HB3H

B3TB KOBSSHE[HeHTOM COXpaH6HHH aKTHBHOCTH. KpOM6 BTOPO B
CTOHMOCTB M> BCer.Ha BXO&HT CTOHUOCTB HOCHT6JXH H paCXOJfcH H3

HMMOÖHJOHsanH». Taxze äojähh Öhtb yarescn na äohojihh-
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T6JIBH7D otoctkj npcnapara, ecjM jms EMMOÖaaHsapHH ynoTpeö-
JIHGTCH HOÄOCTBTOHHO HHCTHfi SepMGHT. CJWHOBaTeJIBHO , CTOH-
uoctb atthtthtth aKTHBHOCTH M mozgt ÖHTB
njHM ypaBHeHHSM:

*■*!<�> ■+■ A O U, 0

u, - CTOHMOCTB ejCHHHUH aKTHBHOCTH HMMOÖHJOHSOBaHHOrO
sepueHTa;

Ujjjj •” CTOHMOCTB HOCHTGJIfI H paCXOfIH H 8 npOIjeCC SHKCB-
-

A 0 - BBGfIGHHaH BKTHBHOCTB;

u, O
- CTOHMOCTB GÄHHHPH aKTHBHOCTH CBOÖOJHHOrO SGpMGH-

T 8 {

j - ROm BHHBJIHGMOŽ aKTHBHOCTH B OTHOBI6HHH K BBG-

ACHHOt aKTHBHOCTH.

Dpn paspaÖOTKe MGTO.HOB HMMOÖHJIHSapHH 50JOKHH ÖHTB MH-
HHMHSHpOBBHH paCXOfIH H8 HMMOÖHJIHSamnO, B TOM HHCJIG paCXOfIH
Ha HocHTejiß. 5 npHHmine nocjieOTGG ycjsoßHe mozgt öhtb bh-
hojihgho c hphmghghhgw Hocnrejaefi hjih perenepapaefi
hochtgjigž c öojiee bhcokož penofi. Tanze BHrezaeT hs ypasHe-
HHS, BTO OTHOCHTGJIBHOG yÄOpOZaHHG SepMGHTHOfi 6HHHHPH yMGHB-
inaeTCH c yBG jihhghh6m ctohmocth pacTßopmioro , npn-
MeneHHoro b npopecce HMMOöMHsapHH. üosTOMy npz cymecTßyD-
djhx jcüobhhx, Kor.na b npopecce hmmoöhjihsaphh Tpedyurcs saa-
hhtgjibhhg saTpara, üphmghghhg mozgt Öhtb b nepsy® ohg-

P6AX> peKOM6HPOBBHO B lipopeCCaX, TpeÖymHX paCXOÄOBBHHH OBH-
njeHHHx hjih ÄoporocToamHX sgpmghtob. Ho toä ze üphhhhg ne-
oÖxoähmo äoöhtbch ycJiOßHfl, npn KOTopnx noJiyaaDTCH c hbh-
ÖOJlßineÜ aRTHBHOCTB®.

Hawn onpepejieHa cgögctohmoctb hgckojibkhx Hs, nojjyaeH-
hhx no MCTOjiaM HMMOÖHJiHsapHH, paspaöoTaHHHM b TTM. Ho ceöe-
ctohmocth HMMDÖHJiHSOBaHHHX b noJizaKpHJiaMHRHOM rejie HHBepra-
-3H h neHHpHJUiHHaMHjia sh , a TBKZ6 b CHJioxpoMe f> -rajiaKTOsiwa-

3H, MOZHO CHHT3TB, HTO B CJQTiaG HMMOÖHJIH3BPHH lipOßffiniüJGHHF''
npenapaTOß ohghb Tpynno äoÖhtbch Ko3ssHPHeHra ypopozaHEH
SepM6HTHOfi GJGCHHHPH HHZC 2-3.

3KOHOMHHGCKBH 3SSBKTHBHOCTB BHHBJSHGTCH HG DpH npO-

H3BOÄCTB6 Hs, 8 npH HX npHM6H6HHH B TGXHOJKXTHBGCKHX HpopGC-
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cax. Ona b ochobhom saßHCzr ot ctožrocth sepweHTHoro kbtb-
jiHsaTopa b paöoaHX ycjaoßHax, üpn btom h6oöxoähmo ywrußaTL
KBK SepMeHTaTHBH3r®, TBK a MexaHEreecKyD GTaÖHJiLHocTB npena-
paTa*

i .. *v .Hasosew nepaoa, b TeneHiie ROToporo moxho
bßtb ÄaHHoe KOJunecTßo Hs, sohäom 9sseKTi3BHoro BpeueHZ ero
ÄežcTBHH.
jaopHHecßHX npoiieccax ro nojiHoft norepa aKTHBHocTH. Korjca
BRTHBHOCTB SOpM6HTa CHSOtaeTCH RO OirpeRpJIGBHOTO EpeRSJIB ,RJIZ~
T6JU.HOCTB UpOpeCCa yseJUTHEBaeTCfI H lipOMSBOÄHTeJIBHOCTB yc-
TBHOBRH yMeHBEUaeTCH RO HefIOnyCTHMHX B TeXHOJIOrHHeCRHX yC-
JIOBHHX B6JIHHHH. CfeiieHß HHaRTHBaHHH, npH ROTOpOŽ TpeÖyeTGH
saueHa RaTajiHsaTopa, b ochobhom sobhcht ot rohrpcthhx tgx-

HOJiorißecKHx ycjioßHž. BapasaeM ary Bejuraray Roa^ratHeHTOMip

. A-a'
X~' (2)

trb A - HcxoÄHaa Bkthbhoctb KaTajwaaTopa ;

a' - MHHHMaJIBHaa BKTHBHOCTB, npH ROTOpoft K3TBJIH3aTOp
npHMeHHH.

JOonycKaa, hto HHaßTHßamsa nporeßaet peaßnaež nep-
Boro nopHRKa c ROHCTanrofi cropocth K , sohr asseßTHßHoro
BpeueHH ReftcTßHH T BHpazaeTca:

T = (3)
He mien RonoaHHrejißHHX r&eehx o xapaßTepe npopecca nprase-
H6HHH Hs, MH MOX6M lipHHHTB TJ paBHHM 0,5. B OTR6JIBHHX
cjjyaaHX, Hasepno, morho paöotaTß c r\ ro 0,7.

POAOBOfi aROHOMHHeCRHt 9$$6RT npHMBHOHHH HMMOÖHJIH3O-
- sepweHTOß HOZ6T öhtb onpeßejieH cae.nyiEjHM ypesHeHHeM

3 =[5( H o + n O Fl o ')+ c 0 +K 0 Eh]
(4)

-[B( n+ ■££-) +C tKE.I,
IN Du,

TRO 9 - rOROBOt aROHOMHHeCRHfi 9$$6RT OT HpZMeHeHHH (pyö)
B - roROBOfi BHnycß npojtyßigni (rt);
M 0 - pacxoßH na cHpße h MaTepaaüH b ceöecTOHMOOTH I rt

c npzMeseHHeM pacTßopaMoro sepiieHra;
n 0 - Hopwa pacxoaa pacTßopjororo sepMenra CTaHflaprHOft

BRTHBHOCTH H8 ORREKOJ UpORJKURE (rt/rt);
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n 0 - onTOßaa peaa pacTßopaworo sepweHTa craaaapTKog aK-
thbbocth (pyö/itr);

c 0
- 9KcnayaTapaoaane pacxoaa ycTaaoßKß öes pacxoaoß aa

cnpße a MarepaaaH c npHweaeaaeM pacTßopaworo sep-
weara sa roa (pyö);

K 0 - KanuTajiLaae BJioxeaaa aa ycTaaoßKy npa npaMeaeaaa
pacTßopHMoro sepweaTa (pyö);

E h
- BOpMaTKBanS KOSSSHIIHeBT SSSeKTHBBOCTH KaUPTaJJBBHX

Baoseaaž, (E h
= 0,15);

1/1 - pacxoas aa cupae z Marepaaaa b ceöecTOHMOCTa I kt
npoayKpaa npa npaweaeaaa (kf);

n - Bopwa sarpysKH cTaaaapTaož aKTasaocTa b peaKTope,
(kf);

n - onTOßaa peaa CTaaaapTaoS aKTasaocTa (pyö/icr);
N - nacao sSSeKTHBBHX paimoE paöoTH Ms;

- cpeanaS bhxojü npoayKpaa c oäkopo paima (kt)j
g - sKcnjiyaTapaoßKue pacxoan ycraaoßica öes pacxoaoß aa

capße a warepaajuj c npaweaenaeM sa roa (pyö);
K - KanarajißßHe BJioaceaaa aa ycraaoßicy c M (pyö).

Upa stom aacjio pbkjiob N BHHacjiaeTca

N- T
,

r
rae T - soaa ssseKTßßaoro Bpeweaa aeScTsaa (mbh.);

r - cpeaHaa aaareaßaocTß oanoro paima (mhb. ).

üpaßeaeaaoe ypaßaeaae aßaaeTca npaöJUKKeaanM a ae oxpa-
acaer sKoaoNiaaecKyro ssseKTßßaocTß noßameaaa KanecTßa npoayK-
paa, yayameaaa ycaoßafi xpyaa a oxpaau oKpyxaKmeä cpeaa.

nosTowy aaa BHacaeaaa Baaaaaa nocmeaaax saKTopoß aa
sKOBOMaaecKyiD ssseKTaßaocTß TexaojroraqecKax npopeccoß c hm-
MOöajiasoßaaaHMa ayacaa aaaaaeüraae accaeaoßaaaa
KOMnjieKcaoro xapaKTepa,



A.KöstnerM.Semper s

On the Economical Efficiency of the
Immobilized Enzymes Application in

Technology

Summary

The price of immobilized enzymes and the efficiency of
their industrial application have been considered.

Some formulae for calculating the corresponding crite
ria have been proposed and discussed.
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TALLINNA POLÜTEKNILISE INSTITUUDI TOIMETISED
TITO TMUKHGKOrO HOMTEIHMECKOrO OHCTKT3TA

» 402 1976

yJOC 635.41:664.546.175

K.A.KacH A.A.Cyyprxajiß K.M.KaHE 9

A.X.JtaTHHaMHTH B.A.l(feHÄej3 ? A.—M.A.
Ma^B.mepKEßH

O COJEPIAHKM HHTPATOB H HHTPOTOB B OBOIAX

MHTepec k cojcepsaHKD HHiparoß z hmtphtob b namesux npo-
ÄYKTax noBHCHJicH b CBH3H c BO3MOXHOCTMD saöojueßaHHH wefrevio-
rjioÖHHHež a odHapysenaeM KaimeporeHHHX gbohctb N —HHTposawz—
HOB. HHTpaTOB HH3KB,HO Bpe,sHOe flJlfl Hef-
i-OTBH6 00pa30BaBIHHXCfl npa MX BOCCTaHOBJieHMH HHTpZTGE H3JIHSTCH
yxe öojiee onacHHM.IIo peKOMeHgauzHM SAO/803 .hhgb-
nan HHrpaTOB 0-3, hhtphtoe .0-0,27 mr/itr waccH reaa.
BaJKHefimHMH HCTOHHHKaMH HHTpaTOB H HHTpETOB MOryT ÖHTB lIHTBe-

Baa BO,na,OßomH h HeKOTopue mhchhg npo.qyKTH. B sojte bojuogmob
CaHHTapHO—ÖHTOBOrO BOAOHOJILSOBaHHH HHTpaTOB MOÄ6T
ÖHTB £0 50 MT N0 3/A.

E nocjieHHze rojnn mhopo bhhmohhh zee jighobbhhk>

COJtepsaHHH HHTpaTOB B OBOmaX B CBH3H C YBeJIHHeHHeM HCHOJIB3O-
- MHHepaJIBHHX yfIOÖpeHHŽ B C6JIBCKOM XO3MCTB6. Ü3B6CTHO,
hto BwecTe c yßejiHHeHHew KOJureecTßa N -ynoOpenzft, ocoöeHHO
npa KeypaßHOßeraeHHOM zcnojißsoßaHHH hx, noBHinaeTCH ypoacafi obo-

qeS, ho yxyjmiaiDTCH BHemHzž bhu Tosapa, ero coxpaHfleMocTß h
BKyCOBHe CBOŽGTBa H CHHKaeTCH HHTaTejIBHaH H6HHOCTB. ÜOÄ £6O-
- K- h P - yjtoöpeHHÄ y öojißmzHCTßa OBomež noßüuraeTCH

coaepxaHHe bht3mhhob h caxapoß. acicopöZHOßOž khc-
jioth b oßomax z spyKTax noßuraaGTca TaKxe ÖJiarojsapH cojiHeHHož

[2,4].Co,n;epataHze HHTpaTOB b OBomax sasHCHT ot BH.ua,
copra h ycjiOßHfi BHpamzßahhh nocjie,nHHX f mu HeKoropHx xe obo-

mefi - b ochobhom ot cojuepataHHH asora (EocrzaczMoro jyia pacre-
HZO) B HOHBG. BhCOKOG COHGpHaHZG HHTpaTOB (CBHffle 4000 mt/kt)
oÖHapyxeHo b cajiare, pewJCKe, ranzHare z CBeiwe [5-9].
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Coaepsamse HHTpHTOB b cisesecoöpaHHHx OBomax H6BHCOKO,
ho npn TpaHcnoprHpoßKö, xpaneHHH h oöpaöoTKe hh-

tphtob e hhx yßejiHHHßaeTCfl. Mcc Jieaosahhh Xežcjsepa h ero co-
TpyÄHHKOB C7] noKasajM, hto coaepxaHHe HHTpaTOB e napesan-
hož CBeiue nocjie aayxHHeßHoro xpaneHHS hobhchjiocb ao 1000
mt/kt, b saMopostehhom nnmnaTe nocjie pasMopaauißaHHS - ao
370 mt/kt, b mnHHafHOM coKe - aa*e .no 900 mt/kt. N -hhtpos-
auHHOß £ 3THX npoöax He oösappceHO. B OBOmHHX KOHCepsaX H
totobhx npoayKTax npn npHMeeeHHH npaBHJiBHOž TexnojiorHH npn-
TOTOBJieHHH HHTPHTOB H6BHCOKO[7,10] . B COJieHHX
mhchhx npoATKrax oÖHapyxeno coaepxaHHe hhtphtob ao 575 mt/kt
[II].

Eo aaHHHM PooMa [l4] coaepxafme HHTpaTOB bhcoko b se-
JIGHH C KOpOTKHM HGpHOaOM pOCTB, aOCTHTafI B CaJiaTaX 398 MT %

(b BHae NaN0 3 ).

TaöJinpa I
Coji;epsaHHe HHTpaTOB H HHTPHTOB B HGKOTOpHX

oßomax BHpamHßaewHx b 3ctohckoS CCP

B nepnofl 1969-1973 rr. hbmh Hccaeaoßaaocß coaepiaHHe
HHTpaTOB H HHTpHTOB B OBOmaX, BHpamGHHHX B SCTOHCKOŽ CCP
(tBöji. I). npoöH oßomefi öpajiHCß c noaeS, hs OBomexpaHHJUF*
H TOprOBOŽ C6TH. lIpH OlipeaeJieHHH COflepsaHHH HHTpaTOB 0 HH-
TpHTOB npHMeHfIJIHCB KOJIOpHMeTpHHeCKHe KBTOÄH [12,13].

Овощи Число
проб

N03 , мг/кг мог , мг/кг
границы среднее границы среднее

Свекла 10 830-4730 2640 0,1-360 46
Салат 18 380-3110 2440 ОД-5,6 2.7
Редиска 6 1300-3200 2080 0,1-190 63
Редька 4 410-2380 1410 0,5-11 5,4
Брюква 10 I10-3760 1060 0,3-36 14
Ревень 6 100-3380 980 0,1-26 12
Тыква 6 23-1380 630 1,0-11 3
Огурцы 13 32-1000 480 0,1-9,1 4,2
Морковь 13 90-760 390 0,1-5,6 2,7
Картофель 10 26-370 48 0,1-1,0 0,8
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JUa HccaeaoßaHna amsHEa asothhx yaoöpenM na coaepxa-
HHe HHTparoß b OBomax b nepnoa 1973-1975 rr. ea oiihthhx no-
jmx aKcnepHMeHTajißHog össh "ByaHKy" BHpsmHBaaHCB mopkobb,
Kanycra h CBemaa. Ha KanycTHHx noaax HcnoaßsosaaH 0,15 %-

HHŽ paCTBOp HHCCKTHTWHa Bb -58 H 0,3 %-EHŽ paCTBOp Xaoposo-
- Ha CBeKOJiBHHX noaax HcnoaßsosaaH repÖHUHÄ nnpaaauH no 5
Kr/ra hHa mopkobhhx hojihx - npoMerpHH no 4 Kr/ra. HoKasa-
reaH, xapaKTepHsyEHiHe norojopawe ycaosaa nepnoaoß pocra, ot-
jiHHaDTca ot cpejHHX noKasareaeS sa mhoto aer caeayimHM oö-
pasoM:

OTKaOH6HH6 CyMMH OTKaOHCHHe

SSS6KTHBHHX ROaHH6CTBa
rewneparyp, °C ocajntoß, %

1973 r. +172 101
1974 r. -112 . 71
1975 r. +132 94

B 1973 r. aeroM noroaa önaa renaaa h cyxaa, ho cen-
raöpß öna npoxaaaHHfl h c oönaBHHMH ocajpcaMH. B 1974 r. öaao
Maao Kan ocajptoß, ran h coaHeHHHz anež. B 1975 r. b aanaae
nepno.ua pocra OBomež noroaa Öaaa npoxaaanaa, ho Hannnaa c
Hiiaa no ceHTaöpß - xapicaa h sacyraaHßaa.

PesyaßTara h oöcyxaeHHe

CoaepxaHHe HHTparoß b oßomax, Bupamennux b 3ctohckož
OOP, 3aßHce.no ot bhsa, copra h Mecra BapanureaHHa OBomeÄ.Sa-
HacryD pasaunna öhbbjih BejimcH ramse h b naoaax, nponspacraß-
mnx paao«, Ha O.HHOM noae, b CHJiy nero rjie cocraßaeHHa cpea-
než npoöH xeaaTea&HO Hcnojißsosarß no Kpažnež wepe 10 moäob,

JUa öojißnniHCTßa OBomefi coaepxaHHe HHrparoß b MeaitHX naoaax
ÖHÜO BHffle, H6M B KpyHHHX nJIOBBX. HHTPHTOB B CB6-

secoöpaHHHx naoaax b ochobhom önao hhsko, sa KCKJimeHHeM
esemm, KOTopaa HHor.na coaepxaaa N0'2 no 10-15 mt/kt. üpn
xpaneHHH coaepiamie hhtphtob yse jihhhb3jiocb , b ocoö6hhocth b

rex caynaax, Korja obodih b Tenerae h6ckojibkhx ÄHež coxpaHa-
jlhcb npz KOMHBTHOŽ Tewneparype. CoaepxaHHe hhtphtob b oßom-
HHI KOHCepBaX H6BHCOKO, TOJIBKO B OTfIeJIBHHX lipOÖaX KOHCepBOB,
coaepxamnx CBeKay h thkby, oÖHapyxHan HOg cooTßercTßeHHo no
70 h 30 mt/kt.
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B Taöjume 2 npEßeneHH cpensae j@HHHe OTHocarenßHO
XHMHHeCKOrO COCTBBB OBOHjeS, B 1973-1975 IT. Ha

BEonepaMeHTSJi&Hož Öase "iQyjunty". Jposa® mopkobe He saßaceji

ot KOjmecTßa npaMeHeHHHx MBHepajiBHHX ynoÖpeHE®, ho conep-
*3HHe CHPHX ÖeJKOB, aCKOpÖEHOBOŽ KECJIOTH E HKTpaTOB ÖHJIO
Tew BHine, new öojißme öhjio KOjawecTßO (eopwa) N -ynoöpeHEfl.
CHJiBHee Bcero ot KOJureecTßa HcnouBSOBaHHHX MEHepaJiBHHX yno-

öpeHHfi saßHcejia yposa®HOCTß csemiH. npE oöejibhom ecüojibso-

BBHHE N -ynOÖpeHHÄ yBeJIEHEBSJiaCB ypOJKaŽHOCTB CBeKJH, HOBH-
majiocß conepsaHae b He® narpaTOß, cnpax öojikob h acKopöano-
800 KECJIOTH, HO 3aM6THO CHESSJIOCB CyXOPO Bein.S-
-CTBB. AHSJIOPEHHaH 38K0H0MepH0CTB HaÖJiiwajiacß E y KanyCTK.Co-
nepxaHEe HETpaTOB b osomax Öaao csmum bhcokem b 1973 r.,sor-
na b KOHiie nepaona pocTa norona ÖHJia nosnnaßO® e xojiouhol.
Cawan keskse yposafiHOCTß OBone®, a TaKxe imoxan coxpasHe-
moctb ex HaÖJiiwaJiacß b 1975 rony.

ConepsaHae HETpaTOB b csesecoöpaHHHX osomax Öhjio

heskem. B pesyjißTaTe xpaHeHEH cßeiuH b HasewHOM cimane co-
nepxaHEe hetpetob b He® hobhcejigcb b wapre no 20-30 Mr/Kr,a
b anpejie - no 70-110 mp/kp. ConepsaHHe hetpetob b mopkobe
npE xpaneHEE noßHmajiocß He3Rahetbjibho e nase b anpene he b

oähom rony He npesHmano 10 mp/kp. KsanieHaE KanycTa hetpetob
He conepsa Jia.

Ms BHpameHHHx osome® caMoe bhcokog conepsaHEe Harpa-
tob e hetpetob Ewejia CBeiuia. C yneTOM yposafinocTE e xemehc-
ckopo cocTSBa ruionos npa BupamußaHEE cbsiuih nexeJiaTejibho bc-
nojiL3oßaTL N -ynoöpeHEH cßHine 100 Kr/ra. loth conepsanae
HETpaTOB b KanycTe nesejieko, ho ynanraaH yweHßraeHEe cyxoro
BemecTßa KanycTH npn bhcokex KOHneHTpapEEx ynoöpeHEH, mosho

npennosETß Ma nee HopMy N -ynoöpeHEH no 130 Kr/ra. Co-
nepsanae hetpstob b mopkobe öhjio heskem e ee ypoxaflHocTß He
saßEcejia ot KOJiEHecTBa EcnojißaoßaHHoro N -ynoöpeHEH, npa
BHöope HopMH HyxHO yHETHBaTB conepxaHEe rmraTejißHHx (nan
pacTeHEfl) BenecTß b norae e bhöepstb KOJunecTBO N -ynoöpe-
HEH b npenejiax 30 Kr/ra.
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K. Kask A. Suurthal J. Kann
A. Linnamägi V. Mandel
A.-M. Mölderkivi

Content of Nitrites and Nitrates in
Vegetables

Summary

The content of nitrites and nitrates in Estonian vege-
tables has been determined and the chemical composition of
carrots, beets and cabbages depending on the amount of
N-fertilizers has been investigated. The nitrates content
was high in beets and in broad-leaved vegetables with short
growth periods. The content of nitrites was low in fresh
vegetables but increased by storing. The negative influence
of N-fertilizers is the strongest in beets. Productivity of
carrots did not depend on the amount of N-fertilizers, though
it had a influence on nitrates content. The recommendations
for choosing right amounts of N-fertilizer when growing car-
rots, beets and cabbages are given.
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TALUMA POIÜTEHHILISE INSTITUUDI TOIMETISED
TF7M TAIUHHCKOrO HOMTEUUfIKCKOrO HHCIHTyTA

» 402 1976

YÄK 664.841:576.8

T.JLJteeÖepr A.F.KaHH B.A.Manfleji

H3TCEHHE TEPMOyCTOIiqHBOCTO CHOP
CL. SPOEOGSHBS 25 B KOHCEPBE "MCOJU)

CO CBHHMHOfI

ÜOÄCHeT pexHMOB CTepHJttHsamni ochobubsstch aa aKcnepz-
MeHTBJII.HHX jD£HHHX 0 TepMOyCTOŽHZBOCTZ MHKpOSJ&OpH B npOJOTK-
T6. Jljm. onpesejieHM TepMoycTOftHZBOCTZ aojolhh öhtb bsäth na-
HÖojiee TepwoycTožßjjßHe MBitpooprarasMH - BosOynzrejiH nopra
jtaHHoro KOHcepBOB. CTeneHL TepwoycTOfizHßOCTZ flOJizna
npHÖJUDsaTBCH k TepMoycTOžaHBOCTH aaajaoraaHoft KyjißTypH, zc-
nojjßsyeMOž b mzpobož npaKTZKe, o qew cygar no noKasaTejniM

TepwoycTožHHBOCTH b socsBthom öysepe npH pH 7,0.
CymecTßyeT h6Ckojibko m6toäob onpenejieHza TepwoycTOfi-

ZZBOCTH MHKpOOpraHHBMOB. HaZÖOJiee pacnpOCTpaHOHHHM HBJWeTCfI
motos noscqeTa bcthhhopo zzcjia cnop, BHsepxzßannzx narpeßa-
HH6, TSK HaBHBaeMHŽ MOTOS LJ]. KcnOJäßSyeTCfl TBE-
ze npoözr—ana jibs ajiLTepsaTZBHHX sohhhx BHzzBaeMOCTZ nporpe-
thx cnop, KOTopufi Bszsy ocoöohhoctož pacqera ne nosßOjmeT

nosyzzTß hctzhhho snaaeHEH TepiioycToJhfflßocTH otsojibhhx spaK-
mtfi cnop, ho saeT ycjioßHHe cpesHze bojihzhhh, xapaETepzoy»-
IH6 nonyjumzD cnop npz ZMOimeMCH b hož cooTHomoHHH TopMOsa-
ÖZSBHHX 0 TepMOCTaÖHJIBHHX KJIOTOE El].

üejiß» HacToamež paöora hbjuuocb ycTaHOßsenze Tpeöye-
noft JieTajißHocTH npz CTepzjiHsapHH KOHcepßa "sacojiß oo cbz-

hhhož". CorjiacHO "nosozeHHD o paapaöoTKe pezzMOß CTepz-
jüHsapHH h nscTepo3aiToH kohcopbob juih asTOtmasa nepzosinec-
Koro sožctbzh" E2] kohcepßzposahhhx nposyitTOß cpH >

>4,2 npH paspaöoTKe pezzwoß CTepzszoaHHJi kohcopbob, npes-
HasHaneHEHx k peajizsanzH b ycjiobzhx ywepoHHoro KjmwaTa b

KazecTße toct—KysßTypH zcnojLßsyßTGi. sporogenes 25. Tepwo-



ycTOŽHHBOcf b cnopr TSGT-KyjißTypH b $oc$aTHOM Öysepe npn
pH 7,0 nojocHa Öhtb Dno > 0,63 meh.

MaTenHajH e MeronH

CnopH Cl. sporogenes 25 BHpaHCßßajm Ha cpeje Ketts-
TapocHH h nojQmajiE no oömenpHHarož weTOÄEite C3l. BnxHßae-
moctl cnop HsyHajus npn Tpex TewnepaTypax. KanEJumpe oo
cycnensHeS cnop nporpesajiH b KaawoM Bapaanre e Herapex
nOBTOpHOCTHX. KanHJUiapOB BHMHB3JIH E BHG6B3JIH B
passedeHHHX b TpyÖKH BeSona na MHconenroHmrä arap c äo-
ÖaBJieHHeM ÄonojumrejißHO 0,05 % TEorjüJKOJießož khcjioth. 06-
paÖOTKa nOJQTHeHHHX JiaHHHX npOBOÄHJiaCL Ha BJieKTpOHHO-BHHEC-
jurrejißHOž Mannrae "Canola F-20 P",

PesyjißTaTH e oöcyameHEe

Bhxebö6moctb cnop npn TeunepaTypax 121,1 °C,
118 °C h 115 °C npn aKcnosHiiHflx BpeweHE ot 0,25 äo 2 meh.
b öysepHOM pacTßope npn pH 7,0. üoJooneHHue saHHue
HH Ha SET. I H 3. Ha OCHOBaHEE JPHHHX O RHH6THK6 BBDEHBae-
mocte cnop cx. sporogenes 25 Öhjie onpeae-aemi kohctshth

<Pht, 1. Kpaßbie BbUKHBaeMOCTH cnop Cl. sporogenes 25 npn
paanHHHßix xeMneparypax b 6y4>epHOM pacrßope npa pH 7

1 - 121,1°C
2 - 118°C
3 - 115°C.
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‘tar. 2. KpHßbie Bti>KHßaeMocTH cnop Cl-sporogenes 25 npn
paanHAHMx xeMnepaxypax b KOHcepße ”’4>aconß co cbh-
HHHOfi'.
1 - 121,1°C
2 - 118°C
3 - 115°C.

<t>HT. 3. K paati e TepMHHecKoro JieranbHoro BpeMeHH ajih

cnop Cl. sporo genes 25.
1 - b 6y4>epHOM pacTßope

2 - b KOHcepße 'Oaconi> co cbhhhhoS'.

TepMoycTOŽHHBOCTH D 11(l o c = 0,67 hŽ = 12, KOTopae
nOJIHOCTLB OTBeHaBT npejJCTaBJIOHHHM TpeöOBaHEHM.

Ha MHEpooprahhsmob bjibhgt pH koh-
cepsa, nosapeHHoS cojih, xupa h t.ä. JDbhhhs xh-
MBraecKoro anajmsa Koncepßa "sacoju> co cbhhhhož" cjiejiyKmHe
(b %):

cyxae BemecTßa 35,6
öejiKH 10,6
sup 11,3
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noßapsHHaa cojib ~ 0,9
30Jia „

1,1
pH 6,7
JSaHHHe o BiCEHBaeMOCTH cnop 01. sporogenes 25 b bh-

raxKe KOHcepsa npnße,neHH Ha snr. 2, Ho HatssH-
hhm 3HaH6HHHM D rpassnecKH onpeaejLHJiH KOHCTaHry Tep&ioyc-
TOfiHHBOCTH Z, KOTOpaS COCTBBHJia 16 °C (SHT. 2).

Tpeöyejaafl jictejilhoctl pe»HMa CTepzjiHsacßH paccHUTHBa-
6tch no sopMyjie:

2°
(21,1

= l( n } »

TR6 D - KOHCTaHTa TepMOyCTOŽHHBOCTH MHKpOOpraHHSMOB,
coöoS nepaoj; BpeweHE b mhh. npn

TewnepaType 121,1 °C, b Tenemie KOToporo kojut-

H6CTBO MHKpOOpraHHSMOB CHHXB6TCH B 10 pa 3)
121,1 °C - craßwapTHaa TewnepaTypa npn pacnsTe pexHMOB

CTepaJiasamns;
n - saKTop HHaKTEßanra, npencTaßJiaeT oiorapHsM otho-

nieHHfl HanajiLHoro HHCJia cnop k hx hhc-

Jiy nocxe CTepaansaHHii;
x - nonpaßKa, ynzTiraaimafl oTJUioneraie nzcjua bhmbhuix

nocae nporpeßamiH MincpoopraHH3MOß ot jiorapHsMH-
necKoro nopajnta OTMHpaHHfI. B nponecce nccjieno-
BBHHfi H3MH H 6 BUHBJI6HH RJS6TRH, KOTOpHe H 6 HOfl-
HHHHJUICB ÖH JIOrapHSMHH6CKOMy HOp&HKy OTMHPBHHH,
nosTowy b pacneTax nonpaßKH x He yHHTHBaJiH.

Bejuraana n paccHHTHßaeTca no sopwyjie:
. Cq.V-100n = L g-2-g—-

TRe G 0 - hhcjio cnop anaapoöon b I cm3 npojyKTa;
V - oÖßew npoÄTKTa b ÖaHKe, cm3

;

S - KOJUJHecTBO öpaica, npHHHMaeMoe sa npe
pacneTax pexHMOB CTepiuiHsamni, %.

JUh noJiyneHaa jcocTaTOHHHx rapaHTZž BHpaÖOTKH mhkpoÖhojio-
THHeCKH CTaÖHJIBHHX KOHCepBOB peXHH CTepHJIHSamiH 'paCCHHTHBaDT,
HCIOÄH H 3 öpaKa 0,01 %t HTO HOSBOJISeT OrpaHHHHTB
B6HHHÄ ÖpaK 0,1-0,2 %.



47

Ho naHHHM MSSOXHHOS C3 ] OÖCeMeEeHHOCTL OEOHIHHX OÖB-
- KOHCepBOB CnOpSMK MeSOSHJIBHHX KJIOCTpMÄEt AOCHE-
raeT 10 KaeTOK b I u npa b npejtßaparejißHO ro-
MorenHsapoßaHHHx npo^yKrax.

Ha OCHOB3HEO nojiyEeaHHX saHHHX mjis öqhre CKO 83-1
MOZEO nOBCEHTSTB, ETO

r n *c IN n 10. 500-100,
_ n f. -

, n 7.
_

V-b„M.G ~ öd 12^10C> .

B BHTHZK6 KOHCepBa "SaCOJIB CO CBHHHHOŽ" °
; SZ H

12°c
F u,,rc = = 4 >< 6 *V-

ycTanoßJieHHan Bejuniraa Tpeöyewofi jieTajißHOCTii jvm koh-
-12.°C

cepBOB "sacojiß co cbhhhhož" F nn<, G
= 4,2, KOTopan

MOZ6T öhtb ncnojißsoßaHa jyiH nayEHoro oöocHOßamiH sežCTßyro-
mero pezHMa CTepajutsamra bthx rohcbpbob.
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A. KannT. Liebert V. Mandel

Invest igation of the Heat Resistance of
Spores O1.Sporogenes 25 in the Canned
Product "Beans with Pork"

Summary

Heat resistance of spores Clostridium Sporogenes 25
was determined in phosphate buffer pH 7*o and in extract
of the canned product "Beans with pork".

On the basis of D- and Z-values the P-effect was
calculated, which could be used for scientific motivation
of existing sterilization regime.
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TALLINNA POLÜTEHWILISE INSTITUUDI TOIMETISED
TAJLMHCKOrO nOMTEXHSfMJKOrO MCIKTTTA

Ä 402 1976

OT 664.8.036:536.6

Ä.r. KaHH T.Jd.JDäeöepr
A.A.CyyprxajißK.A.KacK

M3MEHEHHE TEMOEPATTPU B KOHCEFBHOM EAHKE BO
BPEM3 CTEPHM3AIP!

Oähhm H3 oÖHsaTejiLHHX sranoß paspaöoTKH hobhx a npo-
BepKH ÄežcTßyimHx pexawoß cTepaaiasanaa HBjiaeTca onpejtejie-
HKe saKTHqecKoä xeraxBHOCTH peacaMa CTepajuasauaa [II.

Jim onpeaejieHHß JieTajiLHocTH cymecTßyeT
HGCKOJIBKO M6TOÄOB [2,3]. B OTpaCJISBOfi JiaÖOpaTOpM HMjeBHX

npojcyKTOß TEH npaMeHHOTCH KJiaccHqecKHž motoä, b pacneTax
KGToporo npHHHiiaeTCfl bo BHawaHae HBMeeeHae TewnepaTypn npo-
ÄTKra b HaaweHee nporpesaewofi tohkb KOHcepBHoS öaHKH. 3ra
tohko naBHBaeTCH TepKiaaecKHM nearpoM Koacepßa. MecTono.no-
xeaae 3Tož tohkh saßacar ot waTepaajia a Bejianamj KOHceps-
hož öamca, ot o.uhopoähoctb a npo,DyKTa. Jtaa npojouc-
tob, nporpeßaeMtix b ochobhom sa chot TepwonpoßOÄHOcTa Tep-
MaaecKafi nenrp pacnojiaraeTCH no oca Tapa b reoMeTpanecKOM
nenrpe [4], KOTopafi onpeaejmeTCH no sopwyjie (ot-
chot ot KpmnKa öamca) [l]:

-+• h c6-np.
2

rae Hg - BHCOTa ÖaHKa (mm);
h c& np - BHCOTa H6sanojiE6HHoro npocTpaecTßa b öaaice

(mm).

JUh xapaKTepacTaKß ckopocth pacnpocTpaHeHaa Tenjia b
aBTOKJiaBe a b KOHcepsax hsoöxoähmo nposecTß HenocpeacT-
EGHHHe aawepH TewnepaTypa b aßTOiwaße a b KOHcepßHofi öaH-
E6.
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ifeTePHaJSH H M6TOJH

JUa CTopnjiHsanHH ROHcepsos npHMenajui BepTHKajißrnril as-
TomiaE AB-I c BJieKTpHHecKEM oöorpeßOM, KOTopu® nepecTpoHJiK
h HsMeHeane TewnepaTypu nsyaajiocß b koh-
cepse "sacojiß co cbhhhhož" saKTHaecKo2 JieTajiBHOCTH

npoßojgwca no MeTo^mce, oaoÖpeHHož Ha BcecousHOH
HHaecKoS KOHsepemiHH b Greece b 1975 r. Cl].

JUa CTepaansamui b boähož BojcaHji-
Dnapoßyi) pyöaniKy aßTOiuaßa paspesajw. 3thm caMHM nojoyaHJiH
BO3MOKHOCTB OXJiaaffleHHH KOHCepBOB
BOaonpOBOÄHOŽ BOJOfi C J(3BJI6HH6M

3 aTM, MomaocTß oöorpesa öbto-
KJiaßa yßeJurmm xo 7,8 kßt. Hpn
BTOM oöorpeß aBTOKJiaBa moxho ocy-
njSCTBETB npn MOmHOCTH 3,9 kßt SUM
7,8 kßt,

B KanecTße jiaTHHKOB Tewnepa-
TypH HcnojißSOßajiH

BH6 Tepwonapn c OTaweTpow Tepwo-
BJieKTpoaOß 0,5 MM.

KoHCTpyKTHBHaa CX6MB XpOMOJIB-
Konejaesofi TepMonapH h ee BBO.ua b

aBTOKJiaB npHEesena na sht. I. Tep-
MoaJieKTpojui (I) TepMonapH Hsojinpy-
rorca spyr ot jqpyra hojihxjiopbhhhjio-
BUMH TpyÖKaMH (2), KOTOpHO H 8 paC-
ctohhhh 15 cm ot ropaaero cnaa (7)
noMemasrrca b cTeKJWHHyD TpyÖKy (6)
C HapyZHUM ÄH3M6TPOM 5 MM H BHyT—-
peHHHM 3 mm. Koaea ct6kjihhhož Tpyö-
kh noMemen b TpyÖKy hs cjumKOHOßoro

Ecayayica (5), kotophž asjiaeTca ohohb

repMoycTotHHBHM MaTepnaaoM h hsojih-

pyeT TepMoojieKTpoaH ot rpeimefi cpe-
m aBTOKJiaBa . C jipyroro kohip Tpyö-
Ka hs cHjmKOHOBoro KayayKa
ca Ha mryqep (3), kotophž npn MOHTa—-

ace BBOÄHTca b OTBepcTHe ,npocßepjieH

4>ht. 1, KoHCTpyKTHBHaa cxewa
repMonapu h ee bboab b bbto-

KJiaa.
1 - TepMosneKTpoau TepMonapa;,

2 - Tpy6na nojiHxnopßHHHnoßaa,
3 - niTyaep,
4 - KpwniKa aBTOKJiaBa

5 - Tpyöxa H 3 cmiHKOHOBoro xay-
Hyxa,

6 - Tpyöxa cxeKnaHHaa,
7 - ropaanfl cnaft TepMonapH.
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Hoe b Kpaursce asTOKaasa (4) h npHßapzsaeTCH k
KpHniKö, TepMoajjeKrpoiy Tepwonap b nojaaxnopßEHHnoßofi msojih-

ipus nponycKaiwcfl nepea rarynep, saTew sanusrHHe Tpyöxn eb ch-
jöiKOHOßoro xaynyxa naTarasajdtch na rarynep.

Tax Rax npx BccnenoßansE pexxwa CTepEnEsamm neoöxo-
ähmo OÄHOBpeMenHo xsMepaTß TewnepaTypH b Tpex xoncepßHHx
öanxax e b rpexßjež cpene, x xpmnxe aßTOxnasa npxßapßßaeTcx
4 mrynepa mx nerapex Tepwonap. JUa BBona TepMonapa b Tapy
c nponyxroM npEMeaanz xoHCTpyxTHßnyi) cxeMy

;
npen-

noxesnyi) EHMKOÜ-om Cs] c nexoTopHMH nonojmenHaMH. B penrpe
xpmaxM Taps BHCsepjumabtch xpyrnoe OTsepcTEe nzaMeTpoM 5,0
mm, xoTopoe paofflHpaeTCH no 7mm h napaaabt bhhtobtd peaßÖy
M 8. B 9TO OTBepcTxe BBEHnHBaeTcn mrynep M 8 c cojibhhkobhm

ycTpoftcTßOM. MecTo OTHxa mrynepa c xpmnxofi Tapa e co ctcx-
jwhhož Tpyöxož TepMonapx repMeTHsnpyeTCH npoxjianxož es pe-
SHHHo

TepMonapx nonxjuraanTCH x anexTpoHHOMy caMorunnyneMy no-
TeramoMeTpy KCTI-4 41.440.50.044, nxanasoH zawe-
peHHH 0-10 mB), KOTopaÄ sBECzpyeT ex noxaaaHHx na nzarpaM-
MHoft öyware b Tenenze Bcero moena CTepEJwaamra. üpx Eawepe-
heb TeiraepaTypa b xoncepßHOfi Öanxe ropanzž cnaž Tepwonapn
nowemaeTCH b TepMEnecxzž nearp xoHcepßa, xononHHž cnafi b
cocyn Jo[Bi»pa npz O°C.

PegyjiLTaTH h oöcvamemre

3KcnepHMeHrajOßHHe nannne, nojsyneHHHe npH EaMepesEH
TewnepaTypa b aßTOxnaße a b TepMEnecxoM nesrpe KoncepßOß
"sacojiß co cbehehož" b ÖBHK6 CKO 83-1 bo Bpewx CTepHJUiaanßE
no sopMyne ~

-

60 ~40
, npEßenenn bTaöjume I .

120
saxTßnecxyi) nerajiBHOCTL npoqecca bhbhcjohbt cyiaraposa-

raeM JieTajitHoro neftCTBBH Harpeßanaa npa pasjunHüx Tewnepa-
Typax cßHine 95 °

t jaienmnc mgcto bo Bpewa CTapajumamni, noo-
ne nepecaeTa othx BejunaH na aKBHBaneHTHHe sHaaeaaa neftcT-
bhh CTannapmofi TeMneparypH.

PacaeT no ypaßHemno C6l:
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Таблица I

Расчет фактической летальности процесса
стерилизации консервов "Фасоль со свининой"

Продолжитель-
ность стерили-
зации, мин

Температурза. °С Коэффициент
летальности (на
основании

г = 12)
в автоклаве в термическом

центре консерва

I 2 3 4
0 70 60 -

5 81 63 -

10 97 65 -

15 104 68 -

20 109 71 -

25 120 73 -

30 120 78 -

35 120 83 -

40 120 91 ■-

45 120 97 0,009817
50 120 101 0,0213
55 120 105 0,0457
60 120 108 0,0812
65 120 III 0,1445
70 120 ИЗ 0,2138
75 120 114 0,2570
80 120 116 0,3802
85 120 117 0,4571
90 88 117 0,4571
95 44 112 0,1778

100 29 104 0,0380
105 21 97 0,009817
НО 20 89 -

115 19 82 -

120 15 75 -

125 12 68 -

2,293
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2°C 2°C 2°C 2°C
L_o r

= l<i.o*T iiO + t.o ■TT,o+ ...

' L '‘l H t n tn

ptro L.o Lo ... 1.0 - Ko3ssapaeHT nepecneTa jieTaJißHoro
lr\ o .O i oiiežcTßHH TewnepaTypH tn 1 2 ... tn ;

t.o ,f +
o ...tr.o - npo,SOJUKaTejiLHOCTL jiežcTßaH tbm-

H z n o o ,o

nepaTyp

Ko3s<|)apaeHTH JieTajiLHOCTB join sHaneaaH Z = 12 °C npasepeHH b

cnpaBORHHx TaÖJiapax [7].

Ha ocHOBe npaßepeHHHx b TaÖJiape I paHHHx kjie Koncepßa
"sacojiß co CEHKanoS" “ II *5.
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A. Kann T. Liebert
A. Suorthal K. Kask

The Change of Temperature in Cans during
Sterilization Process

Summary

Temperature measurement in cans during sterilization
process is described. Measurements were made with coppel •
cromell -thermocouple. The calculation of the lethality of
the process is described and illustrated.
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TALLINNA POLÜTEHNILISE INSTITUUDI TOIMETISED
TOTU TAJUIHHCKOrO nOMTEXHHHBCKOrO MHCTHTYTA

Jfe 402 1976

7M 639.38

JD.M.KaHH M.B.Bacwaa A.r.KaHH
',X.K.KajißflaB.B.BaaaaHrK.S.CHJIBBeT

O BO3MOSHOCTHI MMEHEHHfI lIACTÜ "OKEAH"

Ham nnqeßOfi pamiOH HeypaßHOßemeH; KamopafiHOCTß mmm
Ha 15 % BHme hopmh, ho b to ze spawn HweeTcn
ÖejQCOB, BHTBMHHOB H MHHepaJIBHHX BOmeCTB. B paSHHX OÖJWCTHX

mnneßož npoMHnweHHocTH Benyrca padora no odorameHH» npo-
jnyKTOß HHTaHHH ÖeJIKaMH, MHHepaJIBHHMH BemeCTBaMH H BHTBMH-
HBMH, a TaKSe HOBH6 BHfIH CHPBH, HMeECHHO BHCOKyD

mimeßyi) hshhoctb.

lIOJIHOneHHHM HOTOHHHKOM Ö6JIK3 JiflSi nUTSHEH HeJIOBeKa HB-

jiaeTcn kphjeb - wejiKan KpeseTKa, bhjiob KOToporo b

roflH saweTHO yßejnrcajicn. IkspaöOTaHH Hosne cnocoÖH ero hc-

nojißsoßaHHH h nepepadoTKH aaa nojiynenaa msmeßHx hpoätktob
[I, 23. 7 nao KpHJiB b ochobhom nocTynaer b nposazy b bhäb
öejKOßoft naera "OKean". nacTa iiphhthhm cJKmKOBa-
THM BKyCOM H apOMBTOM. HO JUSTepaTypHHM JBHEtHM XHMHHeCKHfi
GOCT3B ee cjieaynmifi (b %): BJiara 65-75, znpa 3-10, aso-
thcthx BemecTß 15-20, yrjieBOÄOB 2 h sojih 1,5-3,0 %.

B COCTBB MHHepaJI&HHX B6m6CTB HaCTH BXOÄHT MHOPH6 H6H-
HH6 MfiKpO- H MHEpOBJI6M6HTH. HO aWHHOKHCJIOTHOMy COCTSBy naC-
Ta H 3 KpHJta He ycTynaeT thkhm npojayKTaM Kan mhco TpecKH
H HtffiJiflT C2],

•

HecwoTpa Ha nojiHoneHHHfi cocTas h xopomne icyjiHHapHHe
KanecTßa, nacTy "OiteaH" b Hamež pecnyÖJiHKe Hcnojißayur b ne-
ÖOJBtüEX KOJIHHeCTBaX.
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nejüßP aacToameft paöora öajia paspaÖOTKa bobhx cnoccÖOß
acnojißSOßaaaa naera "OEeaa" b Kyjumapaa a b Koacepsaot npo-
ißraraeaaocTH.

MaTepaajH a mbtojih

5 aacToamež paöoTe hchojiibsobshh pasnae napraa naera
"OKean", nparoTOßJieHHHe b ochobhom b 1975 r. CpoK xpaaeaaa
naera 12 Mecapeß npa TewnepaType -18 °C.

to xaiwaaecKax anaaasoß npaMeaajui oömeas-
BecTRHe M6TOÄH. B CHpße coaepaaaae BJiara, aso-
Tacrax BemecTß, aapa, yrjieBOEOB, sojih [3, 4], B Koacepsax
onpeseaajia khcjiothoctb Ls], coaepaaaae Na CL , cyxoe Be-

mecTßO, nacjio omaeaaa a 9sapaoe aacmo [3l.

npa MBKpoöaojjoraaecKax aaajiHsoß onpeaejw-
m oömee aacmo MBKpoopraaasMOE a tbtp kojib [63.

to TOTOBHX npOÄTKTOB, KBK KJJIBHapHHX, TBK a npOMHIH—-
jieHHHx npoBOÄHJia ÄerycTanai) b cacTewe 25 öajuios.

nomyaaßmaw ot jerycTaTopoß oneaxy 23-25 öajuioß, saoia oneaay
"oraaaao", 20-23 Öajma - "xopomo", 18-20 Öajuioß - "yaoßJieT-
Boparejißßo" a weaßme 18 Öajuioß - "aey^oßJieTßopaTejißao",

PesyjßTara a oöcysjeHae

Onpeaejiajia xaMaaecKßfi coctsb Bcex naprafi nacTH "OKe-
an", npBM6HH6MHX B ÄBHHOŽ paÖOT6. PeSJJILTaTH 9TBX aHBJIH3OB

b Taöoume I.
Kan bbäbo H3 bbhhhx Taöjianjj I, pasaae napraa naCTH

"OKean" aecKOJiBKo OTJianaiJTCfl .npyr ot fflpyra no csoewy xbmb-

necKOMy cocTasy. Cawofi öoüßmož pasaaneft b pesyjißTaTax npo-
Be,neHHHx aaajtasos no cpasaeaaK) c jbhhhmh, b
jiarepaType, HBJiseTCH öojiee bhcokob cojsepaaaae xapa [7l.

to pacraapeaaa BosMoaaocTež npHMeeeHHH naera "OKean"
paspaöOTajiH 31 peneirr to ee acnojißsoßaaaa b KyjmaapKß. Ms
hhx 12 penenTOß hbjwutch hobhmh, 19 aasßaaaž hbjihbtch äo-
nojiaeaauMß a z3MeHBHHHMO BapaaaTawa cymecTßynnax paHßine pe-
nenTOß. Emmsa, nparoTOßJieaHHe no aassaaaHM penenTaw, nojiy-
aajia na ÄerycTanHÄX onemtH "oT-nanao" ama "xopomo" a ax
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mokho npejyiosaTß w acnojißßOßaHaa Ha npejmpaaTiiax oömecT-
seHHoro naTanaa a b ycjiOßaax. Cpeaa paapadoTaHHHx
pepenroß asyieurcH pepenra cajiaTOß, narareTOß, nepßHx a bto-
pnx Öjiph, öyrepöposoß , napoxKOß a t.j*.

Jim npawepa npHßOfflztM HBa pepem-a, KOTOpae nojjynajiß
MaKCHwajiLHyu opemcy aa aerycTapanx.

Cvžjie PHÖHofi naera

TpecKa ajia cynaK 32 r
naera "OKeaH* 64 r
cjuibkh 55 r
wyica 5 r
noacojiHeHHoe wacjio 5 r
HHHHHŽ Ö6JIOK 2 ÖeJIKa
oojib no BKycy

Bapenyi) paöy oaamairr, äoö3bjihot hbmbjibhcHHyio Kpajießyio

nacTy, cjihbkh, wyicy, cöhthb aannHe öejuta. BHneKawr b nena
npa TewnepaType » 200 °C b TeneHae 5-7 Manyr a noaa®r Ha
ctoji b ropanew sajie.

Topanae öyrepöpojm

Cup 60 r
nacTa "OKeaH" 30 r
cweTana 70 r
xjieö nmeHaHHHÖ 300 r

Химический

Таблица!

состав пасты "Океан"

Содетэжание. %

Показатели на сырое
вещество

на сухое
вещество

Влага 65,3-67,4 —

Азотистые вещества И. 0-13,2 32,0-37,0
Жир 12,0-14,3 35,0-40,0
Зола I,8-2,0 5,3—6,0
Углеводы 5,2-7,6 15,0-20,0
pH 7,6-7,7 -
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K b MncopyÖKe nacTe "OKean" EoöaEJunor
naTepTHž cnp b CMerany b nepeMeniHßaioT. CwecLD noKpaßaror öy-
TepÖpoflH, BimeKarr b TeneHße 3-4 MBHyr npß TCMnepaType

» 200 °G b noaa»r na ctoji b ropanew bhäb.
B xoä6 paÖOTH npoBOÄBJiB MBKpoÖßOJioriniecKae anaaasH

naera "OKean" b KyjumapnHx BHpaÖoTannHx na öase
nacTH. Bo Bcex caynanx oömee hbcjio MBKpooprahbsuob b bhcjio

Bact. coli oKasanocß hhskbmb no cpaßHena© c nopuaMß,
npefIBHBJieHHHMB phöhhm KyjmnapHHu HsneJißHW, b ne yßejnwßjrocL
saMeTHO npa xpaneHßß öjihw b Tenenne npennojiaraeworo cpoKa
peajißsanHH.

PaspaöaTHßajiß penenrypy z Texnojiorßi) juix. nparoTOßJie-
HBH HCKOTOpHX EOHCepBOB Ha Ö836 HaCTH "OKean". JifiS. TenJüOBOŽ
OÖpaÖOTKB EOHCepBOB npHMeHHJIB peXBM CTepBJUISanHB KOHCepBOB
"SasTpaK pnöaKa" no sopMyae 15 ~4P 2.Q

.

120
Koncepsa, npnroTOßJienHHe no hobhm penenrypaw,

nojaynßJiH BHcoKyc onemcy na EerycTamra b ynpasjienßß pnönoro
xosnftcTßa 3CCP, b KOTopož npßHßMajm yqacTne EerycTaTopn ns
naraež pecnyöjißKß b bs BceconsnHx opranasanat. nocae nposep-
kb pexßua CTepHJöreaqßß mozho nposeoTß npoMErawennHe Hcnnra-
HHfl HOBHX EOHCepBOB. OäHH B 3 peneilTOß HOBHX EOHCepBOB npB-
BOEHTCH HBZ6.

IeTCKHŽ KOHCePB C MOPKOBLP

naera "OKean" 140 r
wopKOBB (TymeHafl b Macjie) 100 r
Macao 20 r
cojib no BKycy
caxap no BKycy

3O r
B Tenenne 4 MBnyr KpHaesyi) nacTy HarpesaßT npn 100 °C

ÄOÖaßJinror mopkobb, TymenyDß Macjie h HSMejsßnaDT b MHCopyÖKe
.HoöasjiflßT Boxy, npanocTH, roMorenasapyur h b

KOHCepBHHe öaHKH.
Pe3yjn»TaTH xBMBnecKBx anajuisoß paspaÖOTannHX Koncep-

808 npHB6A6HH B TBÖJIHHe 2.
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Ha OCHOB6 paöora moxho npjieco-
OÖpaSHOCTB npEM6H6HE£LIiaCTH "OKeaH" B KyjlEHapßE E B KOHCOpB-
hoö npoMHnuiSHHOCTE. Ejuqga e KOHcepBH, nparoTOßJieHHHe no
paapaöoTanHož penenrype, hbjihiotce üphhthhmh e nojmoijeHHHMß
no nEmeßož nennocTH äohoj!HoHehme r HameMy Memo,
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Химические анализы консервов после

б л ж ц а

стерилизации

2

Наименование
консерва S3 ш

ыо
ч>

&-Ü

%

Сухое
вещест-
во, %

7 Число
омы-

ления
Эфир-
ное
число

Кис-
лотное
число

Детский кон-
серв с мор-
ковью 0,6 1.2 21,5 7.2 92,0 31,0 61,0
Детский кон-
серв о рыбой 0,6 1.2 23,5 7,3 98,0 38,0 60,0
Слоеный кон-
серв с рыбой 0,8 1,3 23,5 7.1 108,3 40,3 68,0
Консерв с
копченой рыбой 0,6 1.2 26,0 7.2 63,0 21.0 42,0
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öasax, PO3HSRHO® ToproEJie h Ha oömecraeHHoro
niraaHHH, Mhhhct. 3,npaßooxpaHenna CCCP, M., "IlHm.npoManLueH-
hoctb”, 1974.

7. Ie i e hk o n.JH. , T e hc a iikh fi H.EL, Hob-
Spauß C.H. rHTHeEHnecKaa opemta hobofo npo,ijyKTa wops -

naera H 3 KpHJIH. "BOIipOCH HHTaHHH", 1974, J§ 6, c. 38-40.

J. Kann M. Eesmaa A. Kann
K. Silvet V. Veelang H. Kalda

Some Ways of Using Shrimp Pasta "Ocean" in

the Culinary Art and in Industry

Summary

Some chemical and microbiological analyses have been
made about the '•Ocean'1 pasta. A number of recipes of dishes
and tinned foods for using it in the culinary art and in
canned product industry have also been worked out. Chemical
and microbiological analyses about the already worked out
dishes and tinned foods have also been carried out.



TALLINNA POLÜTEHNILISE INSTITÜUDI TOIMETISED
TFYM TMJIHEGKOrO HOMTEXHIRECKOrO HHCTHTSTA
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yjtK 664.0:543.81.543.54

D.U. KaHH 0.8. Tayrc y.O. JJožtom

HCCJD3ÄOBAHHE GHPA HA COJ3SPIAHHE N -HHTPO3AMHHOB

Epu npoHSBOÄCTBe HeKoropux copros chpob npaöaßJifieTca
b mojioko KOJureecTBO hutpstob. Bosmoxhob boc-

CTanoßJieHHe hetpstob jjo hhtphtob b xoäb cospesaHHa cupa £6-
jiaeT peajiLHHM cohtb3 N -HHrposaMHHOB as hhtphtob 0 btophh-
HHX BMOHOB.

IlejißD saHHofi paÖOTH ÖHjio ocTaTONHOB goebp-
xaHHe jieTyHnx c boähhhm napow N —HHrposamhhob b cnpe.

MBTOTMajp 0 M6TOÄH

OÖB6KTOM HCCJieSOBaHISfI ÖHJI KOCTpOMCKOŽ CHp, nOJiyEBHHHŽ
hs Bcecorosnoro HayNHO-HccJißflOßaTßJißCKoro HHCTHryra Macjio-

ÄBJIBHOŽ 0 IipOMHüUieHHOCTH.

npa BHÄ6JI6HOO N —HHTPO33MOHOB H 3 üpOÖ CHpa nOJtB3OBB-
- ÄZCTHJUumHež c napow.

nocjieAOßaTejißHQfi mcwjummeS. 03 khcjiož 0
cpe,zm. 3a?ew ehctejuwt 3KCTparopoßajio ähotbjiobhm 9sopoM.Ho-
jgpoÖHoe onßcaiate mbtoähkb iiphbbäbho b CTaTBe [l],

3KCTPBKT KOHU6HTpOpOBBJIO flO OÖBBMa 0,2 MJI
0 KOMnoHeHTH ra 30xp0M8T0rpa$0M Ipom-31. Ycjiobzh

Öhjie cjie;nyimoe;
CTaJJBHSH KOJIOHKa 3,6 M, fi 6 MM,
HOCOT6JIB Chromaton N-AW - HDMS 0,16-0,2 MM,
xnjucaa sasa 5 % PEG 4000
ras-HOCorejiß h 2 60 mji/meh

TBMnspaTypa kojiohke 110 °C 12 meh, nporpaM-
Ma 12 °C mobt ,50 140 °C.

61
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npH ROJumecTBeHHOH on-
pegejueHKE N -HHrposaaiHHH
H6TOKTHPOBÖJIM MHKpOKyJIOHO-
MerpoM KJJp-2. Oöipfi bhxoh
öhji: meTHHEHTposaiffiHa 63 %

+9, HH9THJIHHTpO3aMHHa 67 %

r 11» HanponuffiHTpesaMHHÄ

65% ~ 13. XpcaiaTorpaMMa
aßCTpasra cnpa c MoneoLb-
hhme BemecTßauH npaßene-
Ha aa sarype 1 A,

PesyxßTara g oöcyxjeHHe

AHajrasupoßajus 11 npoö
KOCTpOMCKOrO CHpa,H3rOTOB-
JÜ6HHH6 B BHmeyKasaHHOM HH-
CTHryre b HMe 1974 rose.
npH H3rOTOBJ3OHKH CHpa Ha
100 JU HCXOHHOrO MOJIOKB npn-
ÖaßxajiH ot 0 so 30 r HHTpaTa
HaTpHH. SHHejierae h pasnejse-
HHe N -HHTpOSaMHHOB OÜHCaHO

BHme. XpoMaTorpaMMa bkctpbk-
ta HccjieHyeMoro capa nproe-
Ä6Ha aa sHrype 18.

4>ht. 1.
A. XpoMaTorpaMMa aKCTpaxTa ctipa c

MoaenbHHMH BemecTßaMU

1. AHMeTHAHZTpoaaMHH,
2. aHSTHrtHHTpOaaMHH ,

3. HHnpOHHnHHTpO3äMEH,
B, XpoMaTorpaMMa aKCTpaara

HccneayeMoro ctipa.

npH HJTBCTBHTejIBHOCTH 10 MKt/kT B lipOÖaX CHpa H6 ÖHHO
oöHapyxeHO N -Hurposawraoß. PesyaLTara cBimeTejiBCTByBT o
TOM, HTO B HCCJUefIyeMOM CHpe H6 npOHCXOÄHT CHHTeSa N-HETpOS-
-BMHHOB B KOJOineCTBe, KOTOpoe MOXHO OÖHapyXHTL npH J3HHOŽ
HyBCTBHTeJIBHOCTH M6TO.Ha.

JÜETepaTypa

I. K a h h 8.M., Tay t c 0.8. MeTonraca onpenejaeraH
N —HHTpO 38MHH0B B HHmeBHX lipOHyKTaX. KaHBOpOreHHH6 HMpOSO-

CO6HHH6HHH - H6ŽCTBH6, CHHT63, olip6H6H6HZ6". MaTepEBJüH 2-PO
CHMnosüyMa. Tanjura, 1975, c. 60-63.
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J. Kann O. Tauts U. Loigom

Formation of N-nitroao Compounds in Cheese

Summary

The content of volatile nitrosamines in Kostroma cheese
has been determined. It was found that the milk used for
cheese-making contained 0 to 30 milligrams sodium nitrate
per 100 1 milk. However at the sensitivity of 10 jag/kg the
presence of N-nitrosamines was not established.





TALLINNA POLÜTEHNILISE INSTITUUDI TOIMETISED
TPyjSJ TAJOMHCKOrO nOMTEXHPreSCKOrO HHCIHTm

» 402 1976

7.ICK 661.982.094.3

D.M. Kshh P.3. Kajme A.X. Kacc

OKHCJEHHE OKHCH A3OTA EEPMAHTAHATOM KAMI

SarpasHeHsre Bosjiyxa BHÖpocawH otxoähdihx rasoß npo-
MHHWieHHHX npejmpZHTZfi , B TOM HHCJie OKHCJiaMH 33073, HBHOCH7
speA ÖjmsJüexaiqHM pafioHaM, pacTHrejißHOviy h shbothomy wnpy,
8H3H836T paSJIHHHHe 3aÖOJI6BaHHH y Jliwefl.

Kpowe Toro, okhcjw as ora hbjuudtch oähhm hs hcxoähhx
KOMHOHeHTOB UpH CHH7636 K3HpeporeHHHX N -HH7pOSaMHHOB.
3707 CHH763 MOK67 ÖHTB npHHHHOS nOBHMOHHOrO COaepxaHHH N-
HHTpOSaMHHOB B IMieBHX npOÄTKTaX, KOTOpie HM6B7 KOHT3KT C

OKHCJiaMH-asoTa (HanpHMep,npH KonneHHH, Tax ksk b koothjib-

HOM ÄHMe OKHCJM 33078).

B CBH3H c 37HW npoBojyTTCH HccjiejioßaHHH no onpeaejieHHD
OKHCJIOB 33078 B PB3JIHHHHX Cpejcax.

JDjih okhcjiob a 3o7a paspaöoTamj pasjummie
Me7o,im anajinsa. Hanöojiee pacnpocTpaHemmMH juir onpeflejieHHH
HeöojißmHX KoJiHqec7B Bemec7Ba hbjxhbtch on7HMecKHe m6to,hh

onpeflejieHHH okhcjiob a 3o7a b bhäo hohob NO^• OjmaKO ;uih on-
pejiejieHHH okhch a 3o7a ero nano npeÄßapHTejißHo okhcjüttb äo
ÄByOKHCH. ORHCJI6HH6 MOZHO npOB6C7H B raSOBOŽ $336 KHCJIOpO—-
JIOM Cl], SO7OXHMHH6CKH B npHC77C7BHH JUfOHOB [2] HJLH B KH#-
kož s33e, nponycKaa okhcb aso7a aepes pac7Bop nepwaHraHaTa
K3JIHH H eepHOŽ [3] HJIH soCsopHoä KHCJIO7H [4],

Okhcb a 3o7a 7aK*e moxho okhcjihtb b 7pyöKe, sanojineH-

hož hjih c76kjiobojiokhom, oöpaöo7aHHHM BumeyKa-
33HHHMH BOIIjeC7BaMH [s], HJIH lipOliyCKaH H6p63 ,HHa7ONIHT, lipO-
üilTaHHHft 6HXPOM37OM K3JIHH [6],

B pado76 Eyxa h C7pa7Mana [4] ÖHJia ÄoC7HrHyra C7e-

neHß OKHCJieHHfI 99 % npn kohub HrpapHH okhch aso7a b rasosofi
cwecH 0,04-3,5 mt/m3

.
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üejißX) EscTonmeS pad ora dnjio bhhchhtb bosmoxhoctb npn~
MeaeHEH nepwaeraHathopo mroxa okhcjighkh npH KOHijeHTpamsax
okhch a sõra jro 30 mt/m3 (npe,miojiaraeMaa KOHppHTpaiiHa okhcb

aSOTB B KOnTHJIBHOM ÄHWe).

MaTepHajH g iieTojp

JUm nojijnieHHii BT3jiohhhx rasoßHx cueceS HcnoÄ&sosajiH

cnocoö BJieKrpoxHMinecKoro Ho jibhhhm jurrepaTypH
C7J BJieKTpoxHMH'iecKaH czcTewa Pt/N OHSO4+H zS0 4 /Pt npH
nojwpHsamm moxgt KOJURecTBeHHO BHjcejWTß okhcb asora npo-
noppHosajißHo toky, corjaacno saKony äapaaea.

«tar. 1. SaßHCHMocxfa aoHuearpanaa okhch asora ot roaa
b aneKTponaaepe.

PacHeraaa : 1. üpa caopocra raaa-aocarena 100 mji/mhh,
2, üpa caopocra r'aaa-aocarejia 240 mji/mhh.

SacnepaMearaabHaa : 3. üpa caopocra raaa-aocarejia 100 mji/mhh,
4. üpa caopocra raaa-HocareJia 240 mji/mhh.

ÄOfl BTOŽ Q6JIH CKOHCTpyHpOBaJUS CTeKJIHHHHfi BJieKTpOJlH3ep
C BnaHHHHMH IMSTHHOBHMH BJ!eKTpOfIBMH. SjieKTpOJIHT npzrOTOßJW-
jih nyreM pacTßopeHHa CHaresupoßaHHoro HHrpo3HJira(npocyjißsaTa

C NOHSO4) B KOimeHTpHpOBaHHOÄ CepHOŽ KHCJIOTe. Bce
XHMiraecKHe peaKTHBH awejiH wapKy x.a.

KojuraecTßeßßHž aaajiHS äbyokhch a sõra (nocjie OKHCJieaHH
nepwanraHaTOM Kajuw) npoßcaanca no onncaHHoft Hawn panee we-
TOÄHK6 CBH.
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ÕKZCJIHT6JIB npHTOTOEJLHJSH CReRjmPM OÖpaSOM-I E 60 MJI

SOCSOpHOŽ KHCJIOTH ( d = 1,71 r/cM3 ) ÄOÖ3BJLHJIK 10 MJI
KOHBBHTpHpOBaHEOÖ CCpHOg KHCJIOTH, fIOBOÄHJIH ÄECTHJUIHpOBaH-
HOŽ BOÄOt RO 100 MJI H B lIOJjyHeHHOS CM6CH paCTBOpHJM 0,5 T
nepManraaaTa Kama. KojuaraecTßo okhcjiht6jih b aöcopöepe öhjio
20 MJI. JjjTHTeJDbHOCTB OÄHOPO HHKJI3 aHBJIH3a 10 MHHyT. PaCIOJI
rasa-HOCHTeJiH (asor) 100 mji/mhh h 240 mji/mhh. ras-Hoenreju.

npejpapHrejiLHO cynauiH socsophhm aHTHRPHHOM.

PesyjiLTaTH h oÖcyameHHe

üpn cKopocM rasa-HocHrejiH 100 mji/mhh
,

hsughshhõm ch-

m TOKa oJieKrpojiHsepa ot 50 ro 260 /i A nojsynajiH pacqeTHue
KOJIHH6CTBO OKHCH 830T8 OT II RO 50 MT/m3

. IIpH CKOpOCTH
240 mji/mhh pacneTHoe KOJinnecTßO okhch asoTa öhjio ot 2f 5
äo 20 mt/m3

.

H3 SHT. I HBCTByeT, HTO HpH MBJIHX KOHHeHTpaHKHX OKH-
CH aaoTa (2,5-12,5 mt/m3 ) pasHHqa isexßj pacneTHHM h 3Kcne-

pHHCHrajiLHO onpejtejieHHHM kojihtoctbom okhch asoTa HeöojitmaH.

npH BHCOKHX KOHH6HTpamiHX paSHHHB fIOBOJILHO ÖOJIMiaH H 803-
paCTaeT C HOBHIII6HH6H paCHCTHOS ROHHCHTpaOHH. Kpowe Toro.npn
CKOpOCTH 100 mji/mhh pa3HHHB ÖOJIBUie, H6M HpH CKOpOCTH 240
mji/mhh. üpHHHHOfi 3TOM7 MOX6T ÖHTL aÖCOpÖEtHH ÄByOKHCH 830T8

2, SaBHCHMOcTb creneHH OKHcaeHHH ot paCEernoro KonmecTßa
okhch aaora npa cxopocTH raaa-HocHrenH 240 mji/mhh.
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OK2C JIHT6Jf6Mt TaK R3R BpSMH KOHTBKTB npO^OJUMTeJIBHee.
HzreJiLHHe oehth noKasajui, arc onraMajißHaa ckopoctb raaa-ao-
CHTejw cocTaßJuaeT 220-260 mb/mhh. Ha sar. 2 aaoöpaaeaa aa-
BHCHMOCTB CTeneHH OKHCJieKHH OT paC46THOrO KOJIBPieCTBa OKHCÄ
asoTa npa CKopocM rasa-aocarejis 240 mji/mhh.

Hpa pacneTHHX KOHijeHTpauaax okhch asoTa ro 25,0 mt/m3

CTeneHß oracjieHHfl npeßHmaeT 80 %, sateM nocTeneaao yweHß-
iiaeTCH a npa KomjeHTpaima NO 50
60 %, nepMaHraaaTHHž cnocoö OKHCJieHHü nejie-
cooÖpasHO np2M6HHTB npa kohubnrpaqHH okhcb asoTa ro 25mt/m3

.
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J. Kann R. Kalve A. Kass

Oxidation of Nitric Oxide by Potassium

Permanganate

Summary

The possibility of using potassium permanganate as
oxidizing agent at concentrations of NO up to 30 mg/ar
(assumed concentration of NO in technological smoke) has
been investigated.

For obtaining standard gas-mixtures the glass elec-
trolyzer was designed.

At the concentrations of NO from 2,5 to 25
the oxidation rate was 80-95 %•
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7HK 542.958.2

K.K. Paa D.U. KaHH

KATAJ3HB HHTPOSHPOBAHHH

Ilocjie oÖHapyxeHHH KaHneporeHHoro .nefiCTßza äzm6tzjihz-
TposawHHa Marecow z EapnecoM Cl] ycT3HOBJieHO KanqeporeHHoe
sežcTßze eme mhophx HzrposaMHHOß C2],HzTposaMZHH Moryr oö-
pasoßaTßCH b nzmeßHx npojoyKTax C3] zjiz b xejiymce [4,5] npz
peaKmiH btopzbhhx smzhob c HHTpzTaMH. Ckopoctb Hzrposzpo-
B3HHH OÖLTIHO HZ3K3H, HO peaKUHH KaTSJIZSZpyeTCH TBKZMZ 00-
HaMH K3K HOäHä, THOHHaHim [6,7] 0 TBK3Ke SOpM3JIBJ[e-
rHÄOM CB] h t.i. Ho COX nop nojiarajia, hto N -HHTposocoenz-
h6hhä czHreszpyeTca b onacHOM KOJunecTße tojibko b kzcjihx

cpeflax, ho sopMaju>.n:erim KaTaJizszpyeT czhtos z npz mejiOHHHX
SHaaeHzax pH CBJ. razpozo pacnpocTpaHen b ok-
pyßcaraqeÄ nao Ero zcnojißsyßT kbk repÖzuHji; 0 syHrzDz.n;
äjih pacTeHHfi 0 OBomež. Sopwajißserza oöpasyeTca npz Henoji--

hom cropaHHH opraHHHecKHx coe,noHeHHt h ocoöenno mhopo co~
#epszr sopwa ehm;

zcnojißsyeMEiž jyia Kõnnehzh. sop-
Majißjierzfl coaepxzrca 0 b mopckož pude h ero coaepsaHze yee-
jiHHHBaeTCH npz xpaaeHzz phöh sa cneT pacnaaa OKCzna Tpzwe-
TZJiaMHHa, oöpasyeTCH npz stom b sKBZBaJieHTHow
KOJIBHeCTBe C ÄHMeTZJiaMHHOM [9,10,11].

MaTepzajpa z mbtojoj

XzMHzecKHe peazTHBH° hztpzt naTpza, mopsojihh, x^opnaa
KZCJIOTa, M6TZJI6H XJIOpZCTHt HM6JIH HZCTOTH UHA, sOpMoJffiH H6-

pejczcTZJiJiHpoßa Jiz.

Haa CTaözjizsaixzH pH zcnojißSOßajiHCß pacTß-
OpoM Öysep, pH = 6,1).
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* OrHOCHTejißHafl KOHneHrpamw dbopwajißnerzna ($), Mopsojut-
na (M) H NON 0 2 •

CUHTeS HHTPO3 OMOpSO JIEHB npOBeJIH B KpyTJIOÄOHHOŽ KOJIÖ6
6MKOCTBD 500 MJI, HOMemeHHOÖ B BOjyiHOfi TCpMOCTaT. EfepeS HB-
- cHHTeaa nsMepajoi pH cpe,nH.

Hepes Bpewa (I rae, 2 raca, 4 raca h 6
races) ns jiccjiejiyeMofl epejea OTÖHpajm npoöy. Hs npoöH b ko-
jutracTße 5 mji hhtposomopsojehh (HM) aKCTparaposajiH mcth-

jieHXJiopßWOM (4x2 mji)
. MeTüJieHXJiopH.nHyD sasy BHcymHßajm öes-

boähhm Na 2 504 h oöteM äoboähjh äo 10 mji.

3tot pacTßop Hcnojii.3oßajiH jpm KOJiopHMeTpnracKoro on-
HM no MeTojny MceHopaH.ua h HpeyccMaHHa [l2j. ähh

BHracJieHHH HM HcnojiLsoßajur KazmöpoßoqHy» Kpnßyn
;

nocTpoeHßyn no moä6jibhhm B.emecTßaM.

.

CitHTeS HHTp030M0p$0J!E[Ha

T a õ a im a I

T °C B T e m fl C H H T e s a
I qac 2 naca 4 *;aca 6

NgNO* coneBzaH&e HHTTX)30M0TDd)0JIJIHa
MT % MT % MT % MT %
MJI M8KC. MJI M8KC, MJI M8KC. MJI uaxc

25 0:1:10 7 2r4 20 6,9 23 7.9 28 9.7
1:1:10 9 3,1 20 6,9 25 8,6 33 II.4

0:1:10 6 2.1 12 4.1 20 69 29 10
1:1:10 9 3,1 14 4.8 28 9,6 29 10

37 2:1:10 10 3,4 28 9,6 38 13,1 51 17,6
5:1:10 10 3.4 25 8,6 34 II .7 48 16,6

10:1:10 21 7*2, 31 10,7 46 15,9 69 23,8

0:1:10 3 i.o 36 12,4 56 19,3 72 24,8
1:1:10 24 8.3 32 11,0 65 22,4 91 31,4

45 2:1:10 31 10,7 47 16,2 90 31,0 III 38,3
5:1:10 31 10,7 51 17,6 92 31,7 127 43,8

10:1:10 31 10,7 49 16,9 81 27,9 90 31,0



PeajJißTaTH e odcmaeaise

Mccjne,iTOßaHHe ciiHTesa HM dpobohejie npa TeimepaType 25,
37 e 4.5 °C h npi pH = 6,1, Mojmpnoe cooTHomeHHe Mopcpojuma
s HHTpaTa naTpHH BHÖapajiH 1:10 (aa npEHEMaeTCfI koh-

peHTpamia smojib/a) , npa Taitofi KOHpeHTpamiE chhtos hhtposo-
MOpSOJIKHa ae 33BHCHT OT KOHpeHTpamiH HHTPHT3 HaTpEH. MOJWp-
Höe cooTHomeHHe MopsojtHHa a sapßEposajiH ot
1:0 ho 1:10.

B Taöjujpe I npaseneHH pesyjißTaTH oiihtob.

Hs npeHßaparejißHHX oiihtob HBCTByeT, hto sopwajißHerHH
aweeT KaTajumraecKoe neftCTßae npa cuHTese HHTposawHHOB. 3s>-
s6kt npa TeimepaType 25 °C saweTeH tojlbko noo-
jie HJiHrejißHoro KOHTaKTa peanrpyxmHX BemecTß. noßHmeraie tgm-

nepaTypa ysejißHHßaeT asseKT neficTßM , hto
HMeeT ocoöoe saaneHae npa TexHOJioranecKog nepepaöoTKe ox-
jiajweHHOž pHÖH. Hpa Tewnepaiype 45 °C aKßraaJieHTHoe KOJiane-
ctbo no cpaBHeHBU c Bmbhom naeT nojioxaTejiß-

HHfi a$$6KT yse b aanajie cuHTesa.
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K. Raja J. Kann

Catalysis- of Mitrosation with Formaldehyde

I Summary

Cancerogenic nitrosamines are formed by chemical reac-
tion between nitrite and secondary amines. This reaction
is usually slow, but it is catalysed by anions. The experi-
ments described here show that formaldehyde catalyses the
formation of nitrosomorpholine at pH 6,1.
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TALLIMA POLÜTEHNILISE INSTITUUDI TOIMETISED
TP» TAJIMHCKOrO HOJMTEXfBRSCKOrO HHCTMTYTA

jg 402 1976

H.A. 7fiÖy A.r. KaHH

HSTTOHE 7CJIOBHM JKKPOEMOJIOnfIECKOrO CHHTE3A
N - HMTPOSAMMHOB

ITocjie accjieflOßaHiTfi, npoßeaeHHHx b odaacra mbkpcöhojio-
raaecKoro canresa KaapeporeHHHX N-HarposaMßHOß (HA) b re-
aenae nocae,iiHax bocbmh aer, craao odnienpasHaHHUM, aro aa-
ssaHKHe Bemecrsa woryr odpaaoßarßCH ae roaBKO XHMaaecicaM,ho
a MHKpodaoaoraaecKHM nyrew. HwemrcH sansae o bosmoshom od-
paaosaHaa HA MHKpodawa b opraaasMe [1,2,31, b namesax npo-
syarax [4,51, a raote b oicpyaaimeS opeae [6l.

B oreaecTßeHHoS aareparype nawa He HaSaeHH paöora no
asyaenas) ycaosaž MHKpodaoaoraaecKoro caHresa HA. Coorßercr-

accaeaoßaHßH sapydeKHHx asropoß xapaKrepasyErrcH Bsp&~
apoßaHaeM weroaoß KyaßTHßapoßaHm npoaypeHTOß HA, KaaecTßOM
a KOJiaaecTBOM npeamecTBeHHHKOB HA a r.a. Kpowe roro, noara
Bcer.ua HcnoaßsyprcH cjioxaae HCKyccTßeHsae cpeati, asroroß-
jieHEae pasjiaaHHMH CymecrßeHHßM HeaocrarKOM arax
cpea ABJiaercH orcyrcrßae cseaenaft b orHomeHaa noapodaoro
xEMaaecKoro cocraßa, ran Kaa ohh aaroroßJieHa c aodaßaenaew
pasjjaaHHx aKCTpaKTOB, npoayKTOß deaKosoro pacnaaa a ap* Or-
flejißHae KOMnoHenra arax cjioxhhx cwecefi Moryr hm6tb peraarauee
sHaaenae npa canreae HA, nanpawep, kbk npeaniecTßeHHHKH HA,
Karajiasaropn aaa anradaropH N -narpoaaposanan. flan yerpa-
nenaa arax BepoarHHx bjihhhhä mli crasHaa peaß» csoero accae-
ÄOBaHaa paapadorarß Meroan KyjißTßßaposanan Manpodoß b cbh-
reraaecKoS epeae, a raioce onpeaeaeaaH HA b aroft epeae.

Marepaaan a weTOjca

Hpa BHöope noÄXOÄflmjež caHTeraaecKofi
et caesymae rpedoßanaa: nojmoneHHocTß nararejißHHx BemecTß
jywt pocra accaejiyeMHx MaapoopraHasMOß, cradajißHocTß cocraß-

hhx aacrež npn crepaaaaaqaa b aßroitaaße, aocrynHOCTß aarpe-
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ÄH6HTOB. Tökbm ycjjOBBHM cooTßercrßOßa.ua cpe;na rmiLTaa: mo-
THJumpoßaHHas Boaa - 1000 mja, rjuatOßa -2r, KN03- Ir,

KH 2 P0 4 -I r, K 2 HPO 4 -I r, MgSO 4 - 2r, CaCl2 -0,2 r,
FeCL ä - CJI6.SH. Cpe.ny crepajiasoßajia b asroiuiaße npa I araa
b reneme 15 mhh. Hs 21 raraiaiaa pbsjihhhhx
rpaöoß a öaicrepat, asojuapoßaHHHx hs eo*ibh a sepaa, bhjxjcjih
yEOßJieTßopirrejUjHo b 9TOž cpejte 19 raraMMOB, ÜOBBeHHHe öaKre*
pjIH ÖHJI2 nOJQmeHH 23 Kasej!pn ÖHOXSHiIHH 2 SB3BOJ3OTBB paCTeHBŽ
TaprycKoro ynasepcarera, ocrajißHHe MBKpo-
opraHHSMH hs BcecousHoro BHcrary—
Ta aepHa,

KaK B3BOCTHO, MBKpOOpr3HB3MH CBHT63HpyBT HA npH HBJlß-
aaa cooTßeTCTßjnmax npejmrecrßeHHHKOß: c oaaofi ctopohh , hb-
TpaTOB BJIB HHTpBTOB, B C JtpyTOÄ - aMBHOB, npeaMym6CTB6HHO
BTOpBBHHX. B Q 3 ■ 3ro
KOJIHHeCTBO ÖJIH3KO6 K KOHQeHTpaQHHM, HCIIOJIB3OBBHHHM JjpyTBMB
aBTopaMH npn asyaesaa MBKpoÖMDJiorHHecKoro cßHresa HA [l,2].
Hbtpbth oöpasyuTca b cpe.n;e b xoae BoccraHOßJieHafl hhtpßtob
MHKpoöaMB. B HsyneHHß CBHresa HA HanuiH

npaweHeHße pasjunsue btopbhhhx aMBHOB, ho
npexae scero [5, 8, 7]. 3ro BnooiHe noHSTHo,no-
rowy hto 3TO coejcßHeHße HBjmercH npesmecrßeHEßKOM naaöojiee
onacHoro b asyaeHHoro KaHneporennoro HA - .naweTHjihbtpo3
aiMBHa.

BBBwy roro, hto jtßMerßJiawßH npa KOMHarnofi rewnepaTy-
pe HaxoÄBTCH b sase napa, b ormrax nojißsyrocH rnjipoxjiopßC-
THM OTMeTHJiaMBHOM, HcnOJIBSOBaHHaS HBMH 0,02 %-HBE KOHUBHT-
panHH 3Toro Bemecrsa, coorsercrßyer
hhm fIpyTHMB aBTopaMB [s,B], BoähhS pacrsop
ÄBwerßJiaMßHa aßTomiasHpoßaJiß a aoöasjuMß b cpejiy
rajiBTBH npa HHOKyjianaa mbkpooprahh swamb. Hctohhhkom yrjie-
pofla b cpeje Bbjibtsh Moryr öhtb npßMenehH pasjureime xhmh-

888 rjJIKOSy, TBK KBK BM6BTCH OÖ 66 nOJK)*HT6JIBHOft po-
JIB B MBKpOÖBOJIOrB^eCKOM CHHT636 HA Cl, 9].

HpOÖH KyjJBTBBHpOBaJIB B ,250 MJI KOJIÖaX b 100 mu cpej[H
npa onTHwajiBHOÄ accjjeflyeMHM nrraMMaw Tewnepaxype 28 °C. Koji-

öh saßpasaJoi Mapjie—satobhmh npoÖEaua. Bpewa KyjißTHßapoßa hbh

B saBBCBMOCTB OT IjeJUJ OHHTB ÄJUMOCB OT H6CKOJtBRBX HBCOB RO
H6CKOJIBKHX He^GJlB.
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HA b KyjüßTEEiipoßaHHož cpejte ocymecTßJüum
B OCHOBHOK 170 MGTOÄHKe KaHH 0 TayTC [IOj, HO CO CJte,J]yHmHMH
HSMeneHEHMa:

- HÜH ÄKCTJJJUIBHHO BOÄHKTJM napOM OKasajlOCß ÄOCTaTCH-
hhw soöaßJieHae k npoöe sacTHJiJiHpoBaHHoS BOjiy b KOJianecTße
100 mji, a xjiopo.na Ha?pHH 40 r. JIHCTHJUifITa OTÖHpaAH b koah-
qecTße 100 ma;

- npoßeaeHHe etophhhož .uhcthajihujih hs khcaoS cpe.ua
OKasaAOCB HenyxHHM;

- ÄAH ÄHCTHAJUUIHH 03 meAOHHOŽ Cpejm ÄOÖaBAHAH 12 T
NoQH •

Ho Ä3HHHM npOBefIeHHHX OIIHTOB C jmweTHJIHZTpO3aMOHOM
Ha3B3HHHe H3MeHeHHH b MGTöÄHKe onpasaaHH 0 peAecooöpasHH c
iieABB ycKopeHoji anajio3a,

Peayji&TaTH 0 oöcygjteHHe

Hcnojißsys BHineHSJicaceHHHe mgtootkh KyjißToßopoßahhh
MHKpoopraHHBMOB h onpeflejieHßH HA cpesu HsyneHHHx nrrawMOß
oönapyxHJiH nerape npojtypeHTa HA: noHBGHHHe öaKrepM Acbro-
mobacter agile, Pseudomonas denitrifleans 0 ÄBa niraMMa

Pseudomonas herbicola, 03OJHpOBaHHne 03 HOpwaJIBHOro 3epHa.

JQjlfl BUHCHeHHfI POJIH MHKPOÖOB B COHT63e HA
onuTH, HSJiojfceHHHe b Taöjume I. Ho nojiyqeHHHM äbhhhm HA b’
BHÖpaHHHX yCJIOBHHX H 6 OÖpasyKTCH lipH OTCyTCTBHH MHKpOOpra—
HO3MOB, a TBK3Ke lipo OTCJTTCTBHH ÄHMeTHJiaMHHa . ECJIO B
OM6IOTCH BC6 KOMIIOHeHTH MOKpOOOOAOrHHeCKOrO CJIHTesa (coot-
BeTCTßyimKe h npoaypeHTu), to hmggt mgcto

oöpasoßanne HA.
Ho HwemjHMca y Hac OTOÖpaHHHe Hame npo,nyiieHTH

HA - Achromobacter agile, Pseudomonas denitrifloans H

Pseudomonas herbicola - He hbjihjihcb npe,nMeTOM HsyMeHUH
CHHTesa HA y jrpyrnx asTopoß.

Eähhctbghhhm kctohhhkom asora b epeae Thabtsh hbah-
6TCH KNO 3 . OTO OÖCTOHTejIBCTBO H6OÖXOÄOMO
noTOMy hto npa ncnojiß3oßaHHH pasHHX npo,nyKTOß öejueosoro pac-
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cpesa oöoramaeTCH cooshho hhhmh aaoTa b tbroö Mepe, hto
y mhkpoöob OTCjrrcTßyeT npaMaa hotpcöhoctb BOccTaHOBJieHHH hh-
TpaTOB. OäHBKO, KBK pB3 HHTpaTpe^yKTa3Ho& BKTHBHOCTH npH£a-
bt ocoöoe 3HaqeHHe npn MHKpoöHOJioriniecKOM cnnrese HA Cl,2].
B TaKHx Kor,Ha paöoTairp c öojiee tp6ÖobBT6jibhumh k
lIHTaT6 JIBHHM BeQieCTBdM MHKPOÖBMH, ÄOÖaBJieHHe OpraHHHGCKHX eo-

330T8 HBJLH6TCH H6H3Ö6XHHM.

TaÖJinqa I

Oöpasoßarae hhtposbmhhob npn Hajuram h OTcyrcTBHH

JPSMOTHJiaMHHa HJIH MHKpOOpraHH3MOB b cpejce

HO H6KOTOPHM Ä3HHHM JUlTepaTypH OÖpa 3OBBHH6 HA 38BHCHT
ot Bpewera KyjißTHßupoßahhh [4,5,7J.3ra saBHCHMOCTB OTMeneHa
H HaME - npH BP6M6HH KyJIBTHBHpOBaHHH OÖpaSOBaHHe
HA mraMMOM Ps. herbicola 8 Öaaa cooTBeTCTBeHHO 0,08,
0,73 h 1,23 mkt/kt (tböji. I). HoaroMy äjw Haaöojiee
ro npojQnxeHTOß HA EtejrecooöpasHo npoBOjiHTB KyjiB-
THBHpOBaHHe MHKPOÖOB OT H6CKOJIBKHX ÄH6Ö RO HGCKOJIBKHX HO-
- O.HHaKO MHOrae aBTOpH .npOBOfIHT KyJIBTHBHpOBaHHe MHKPO-
ÖOB tojibro b TeneHHe 18-20 nacoß [1,2,8,93.

Ha OCHOB6 paöora moiho CHHraTB. npHMeneHHe
CHHTeTHHeCROfi Cp6£H THJIBTaH, 8 TaKXe OHHCaHHOt M6TOÄHKH KyJIB-
THBHpOBaHHH MHKpOÖOB H OnpejteJieHHH HA H 3 KyJIBTHBHpOBaHHOfi
cpejpj, pejiecooöpasHHM jpw OTÖopa npojomeHTOß HA h HayneHHH

ycjioßHž MHjcpoÖHOJiorHHecKoro CHHresa HA.

Микроорганизмы Время куль-
тивированияв сутках

Наличие
диметил-
амина в
среде

Продукция
в мг/кг

Ps, herbicola 8 3 + 0,08
Ps. herbicola 8 6 + 0,73
Ps. herbicola 8 37 + Х.28
Ps. denitrificans 4 + 0,46
Ps. denitrificans 18 + 5,00
Ps, denitrificans 16 - -

Ps, herbicola 8 15 - -

Без микроорганизмов 10 + -

Без микроорганизмов 33 + -
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J. Uibu A. Karm

A Study of the Conditions of the Microbiological

Synthesis of M-Nitrosamlnes

Summary

Methods for selecting microbial producers of cancero-
genic N-nitrosamines and lovestigating conditions of micro-
biological synthesis of the mentioned above substances are
recommended.

Hiltay medium with added dimethylamine hydrochloride
was used. Soil bacteria Achromobacter agile, Pseudomonas
denitrificans and two strains Pseudomonas herbicola iso-
lated from normal cereal appeared as producers of N-nitros
amines.
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