
K3HEHKE CÖXPAKEHHH M PA3BETHA BAC.CEKEUS 13 MHCE H nPEflynpiiiflErxiE 
3ArPH3HEHEH EPO 3THM MMKPOOPrAHH3M0M

E.O.Uucc, B.A.HyäKMH lO.n.IlHEOBapoB D

ilpw^HHoU perHCTpHpyeMiix so MHornx CTpaHax rmniGBbix OTpaBJiGHnn, 
BH3B3HHHX Bac.cereus, HBJIHK3TCH TipOflyKTbl paSJIHHHOrO npOHCXOKAcii.iH,
b Tou hhcjig h MflconpoayKTH: sapeHaa CBHhima (Pepaji, 1963 - lI^uP), 
Ög k o h  (ryjiOTTH, CnaHO, 1962 - llTajnm), BapeHKe, JiKEepHbie u KOirae- 

HKe KOJiÖacH (ÜMKOSsMyc, Aada, 1959, Eonsap, ISö2 -  BcnrpHn) n Apy 
rne. OnpGÄGJiHioniHM ycjiOBHGM b o 3Hh k h o b g h k h  miiüGBoro OTpaBJiGHHH hejih- 

GTCH IviaCCllBHOCTB 0ÜG6X6H6HHH npOflyKTa 3THM MHKp00pr8HH3M0M.
y^HTblBafl CKa33HHOG H TO, HTO OÖCeXGHGHIiG MHC3 Bac.cereus HÖ

CHT B OCHOBHOM 3K30r6HHbIH XapaKTGp, ÖblJIH H3yH6Hbi:
-  CT6II6HB PG3HCTGHTH0CTM HIT3MM0B Bac.cereus K HK3KHM H BblCO-

khu TeunepaTypaM, npiiMGHHeiJHM b npoHGcce TexHOJiornqGCKOM nepepa- 
ÖOTKIi MHCHOrO CbipBfl,*

-  3 Q:CD6 KT MBH 0 C TB UlIipOKO H p H M 6 H fi G MHX CpeSCTB CaHHT3pH0Ü OÖpaÖOTKH 
Ha npGanpMHTHHX MHCHOii npOHbilUJIGüHOGT'H E OTKOiHGHHM Bac.cereus*

-  B03MGÄH0CTB pa3BHTHfi Bac.cereus B MACH OM CbipBG B CJiynaG H6- 
3 H3HHTGJIBH0r0 0ÖC6M6H6HMH GBO 3TMM MHKpO0pT3HM3M0M.

IIpw nccjieaoBaHHM 734 niTaMMOB Bac.cereus, BbisGJiGHHbix H3 npOßyK 
TOB HHTaHHH, ÖHJIO yCT3H0BJIGH0, HTO 64,6% H3 HHX CIIOCOÖHbl 0Öp830BH- 
B3TB cnopbl, BblÄGpaCHBaK)IllHG npH HCXOflHOii K 0 H p 6 H T p 3II, K H 10 B I MJI 
nporpGBanHG nun I00°C b t g h g h h g I n aca , I8,7/b - 30 m h h . h jihüil

16,7% -  MG HG 6 npOSOJISHTGJIBHOG BpGMfl.
EbiJIO rK.'OTaBJIGHO HGCKOJIBKO GepHH SKCnepHMeHTaXBHkX MGGJICii.Or.auuj/I 

B ycJIOBHHX JiaÖOpaTOpHH. Ecn0JIB30BaHH 14 HITaMMOB Bac.cereus pao- 
ilKHHOPO npOHCXOSaei-IHH, B TOM HHCJIG, BHä63I6HHHG H3 nOHEbi (3 IIITaUMa) 
BoflH (2 niTaMMa), Eos^yxa (I lüTaMM), cm bbob  c odopyaosaHMH (I ihtsmm 
npoayKTOB HHT0HHH (4- ¡UTaMMa) H MaTGpHaJia OT ÖOJIBHKX npH nHIii,GBbiX 
TOKCHKOHEÖiGKIiHHX, BbI3BaHHbDC Bac.cereus (3 HIT 3 MM 3 ) .

0öpa3u,bi MHca h MHCHoro inapiiia so Bcex cjiyqanx 3apascajiH sKcnepn- 
MGHTOJILHO 2“CyTOHHbIMH arapOBHLIH KyJIBTypaMII Bac.cereus, 00 ,̂3p,:.as- 
HIHMH ÖOJIGG 50% cnop. UpM H3yq6HMH 30.0 6 KT MBH OC TM CailMTapiiOM OÖpa
ÖOTKH TGCT—OÖBGKTH SKdlGpHMGHTaJ1BHO 3apaE8JIH 7-CyTOHHOM KVJILTyjOH- 
B ac.cereus, COGTOHBIiieii ÖOJIGG HGM Ha 90% M3 cnop.

RccjieaoEaHMH noKa3ajin, hto xpaiiGHHG npH hh3khx TG. n̂GpaTypax 
(~5°C) CymeCTBGHHO HG EJIH5IST H3 CÔ epHaiiHG HH3UGCII0COÖnblX KJI6T0K 
Bac.cereus , XOTH ypOBGHB 0ÖC6 .JGHGKKH Bac.cereus CHHEaSTCfl ha 
Qi3 JiorapHpMKqecKoro nopHSKa b tghghhg 10 segm. xpaHGHHH, npaKTH- 
HGCKH IIS H3MGHHnCL B npOHGCCG HOCJIGSyiOIUKX TpGX XGCHpGB. ilpM SecUO-

GTaUHH m h ca HaÖjiioaaeTCH ync jihhghkg coaepsaHHH Bac.cereus Ha I jio-
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O h
rapH^MH'yecKMË nopafloïc ( ot 1 0 °  30  10  ) .

XpaneHne roTOBbix nojiy^aöpmcaTOB h3 icycKOBoro MHca m öapina b 
Telenne 24 Mac. conpoBOKsajiOGB k o jigÖohmhmh b ypoEHG mx oöcGwShQH

Bpn . o e r f i i i s .
I II

P m g . i/l3 MeHeHi'ie icojnmecTBa Bac.cereus ß aKcnepMMeHïajiBaü aapa- 
MeiiHbix KycKOBbix (I) m (papmeBbix (II) nojiypaöpMKaTax rippi

TGMnepaTypax:
I -  23-25°G; 2 -  I6-I8°C; 3 -  2-4°C

-------- --- ---- Bac.cereus
____ _ - ______oömee MMicpoöHoe oöceMeHeHMe

ripM TeMnepaiypax 2-4°C h I6-I8°C (npM sByx ypoBHHX HcxoffHoro i 
3apaaeHHH -  10^ m 10^) bo Bcex cjiyqanx OTMeqeno HeKOTopoe cHKäeii 
kojimmgctbq Bac.cereus. ïïpM TeMnepaType 23-25°C iiaöJiiosaJiacB 
SeHIiMH K yBGJIMBeHMIO COÄepxaHHH Bac.cereus. KOJIMMeCTBO 3T0P0 ^  
opraHH3 Ma yseJiMMMJiOGB (b 7-10 pa3) k 18 Macy xpaneiiMH, a saTeB  ̂
CHMÄaJIOCB • BO Bcex CJiyMOHX He3aBHCMM0 OT MCXOflHOrO ypOBHfl 3ap3J>' 
HMH. Oömee MMKpoöiioe odceivieHenHe bo Bcex cjiyManx B03paoTaJio k

2 5 8



p  ¿

24 qacy xpaueHKH na 1-4 jiorapMpíiiqecKMx. nopnsKa,
B nojiyc'aópHKaTax M3 mhchopo tfapiiia hckotodos yEejiMqeHiie co sco 1

saHKH B a c . c e r e u s  HadJiiosanocB yse npii I6-I8°C K IS qacy xpaiíeniifl. 
II pM 3 T O'M KOJIH^eCTBO B a c . c e r e u s  BOSpaCTaJIO (B 5-IÜ p S 3 ) B 33B1I-

- 0 n
chmoctm OT ncxoflHOM so 3H aapaseiiMH. IIpH TeunepaType 23-25 
dJiioaajiocB yBejm^eHiie KOJiMqecTBa B a c .c e re u s  b 3-10 pa3 k 8 qacy 
xpansHiiH h b 100 p33 -  K 18 qaoy xpaneHi-ifl. B saJiBHeiimeM icax npH 
16-18, T3K H npM 23-25°G pa3MH0K6HMe B a c .c e re u s  npM0CT3HaBJIMBa— 
eTCH h .KOJiiwecTBO hx CHHaaeTCH, b to BpeaH K3K odsee ukkooG- 
iioe oßoeueHeHMe nposyKTa npOflOJiaaeT HapacTaTB a yBejiaariBaTBcn k 
24 qacy xpaneiiMH na 2-4 jiorapHÖMHqecKMx nopnsKa. lipa xeanepaType 
2-4°G KOJiaaeoTBO B a c .c e re u s  bo Bcex cjiyqaHx hö38emcmmo ot S03h 
3apaaeHHH nocTenoHHo cHHKaeTCH (b 2-4 pa3a k Koniiy cyTOK xpaneKHH) 
a odsee MiinpodHoe odeeMeHeHwe yBejiimiiBaeTefl b 10 pa3.

IIpHOCTaHOBKa pa3MH0JK6HHfl B a c .c e re u s  B OnHCaHKBK BLime ontiTax, 
npH HajinqHH osHOBpeueHHoro pocTa ed se ro  MMKpoÖHoro odcGMOHOHiiH, 
no3BOJiiuia npesnojiOKHTB HaJitrene aiiTaroHHCTM^ecKoro B03señCTEMH pa3-  
BHBaiOmefiCH II pM 3T0M daiiaJIBHOW MMKpOfpJIOpH Ha B a c .c e re u s .  0 peJILIC 
npOBepKH 3TOM rHII0T63H ÖBIJIO M3yq0H0 (USTOflOM nepneHflHKyJIHpHHX HItpII 
xob na M1IA) aHTaroHHCTHqecKQS B03aeäcTBHe Ha B a c .c e re u s  14 KiTaa- 
MOB posa B a c i l l u s ,  8 -  p o ja  M icrococcus , 3 -  S a r c in a  ,
8 -  S ta p h i lo c o c c u s  , 4 -  S tre p to c o c c u s  , o -  L a c to b a c a lx u s  ,
5 - E s c h e r i c h ia  , 5 - P ro te u s  M 4 - Pseudomonas. ¿IccJieso- 
B3HKH HOKasaJIH, HTO aHTarOHHCTH COCTaBJIHBT flO 14,3% Opean iilT.aMLlOB 
posa B a c i l lu s  , 6,7% posa S a r c in a  , 2,5% -  posa S ta p h i lo c o c c u s  
Yi 30% posa Pseudomonas. ÁHTaroHHCTHqecKoe bo3S6¿ícteks yK333míHx 
MHKpoopraHH3UOB npOHBJiHHocB no-pa3Houy B oaBHCMMOCTii ot TeianepaTy- 
PH. '*

B MHCHOli npOLILHUJieHHOCTII pHSa CTpaH SJIH CaHMTapHOÜ OdpadOTKK JIpE 
MeHHiOTCH npenapaTH Tero, noaTOMy npescTaBJiHJiocB uejiecoodpa3Ht;Li 1:3y 
miitb o ektmbh0ctB 3 Toro npenapaTa b OTHomenî i Bac.cereus c yqe-
TOli pa3JIMHHOil EeCTKOCTH BOSH, UpML'eHHeMOM H3. npefllipHflTMHX. B Ka- 
^ecTBe TecT-odieBiTOB SJiH 3 Kcnepm¿eHTaJiBHoro 3apap.eHMH cycneH3Men

c p
TecT-KyHLTypbi ( b so 3e 5 x 10 miikpoóhhx tgji Ha cm ) 11 nocJiesyBieä 
Äe3iiH$eKUHM TeiuiHMM ( 50°C) pacTBopaara T e ro -5I ( 1% KOHneHTpam-m) 
hcnojiL30EajiM odpaspn Ka&ejia, iiojiMSTiuiena 11 ueTajuia, na KOToptie n e -  
Pos 3apaseHHeLi HaHOCHJiM cjiom 03ByqeHH0ii yjiBTpa3ByK0M oMyjiBcmi 113 
oyxoro MOJioKa, KocTHoro Kiipa m bosh shh C03saHMH 6ejiKOBO-;sHp0Bo2
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0 3

3 a mm h.
PacTBopti Tero-5I roTOEMJiM Ha aecTKOii (10 Mr /  s kb ), "nojiyixecTKOii 

(4 Mr/3KB) H SMCTKJIJIIipOBaHHOa EOSe. 3KCn03MI{HH OÖpaÖOTKH TeCT- 
oÖegktob se3HH(piiiiMpyioinHiiM pacTBopaMM cooTaBJinJia 15 mkh . c n o cae#  
HUTKI npOMLIBOHI-IGM MX CTepMJIBHOM BOSOnpOBOSHOli BOSOM.

CpeflHMS CBOsHbie /ta h hm e no pe'3yjiBTaTan 3Kcnepanehtob ripeacTaB^" 
HM B TaÖJIHpe.

T a 6 ji n p a

Bosa, McnojiL30EanKafl s h  h
II p M r  0 T 0 B JI e H M H DaCTEOpOB 

Iero-51

ieCTKOGTE 8(kpeKTMBHOCTL OHMCTKM
oöBeKTOB (cpesHMe san

TeeT-y,
im e J iP

MI1/ 3 KB °H
(hcm

Oöinee Mi-iKpoöHoe ~
.)  oÖGe.-eaeHMe "'ac*cereus

Hec Tilan 10 28 73 52
nojiyseeTKan 3,57 10 78 76
Mn r  rea n ( shot m ji ji m p o b a h h a n) 0 0 70 57

M3 TaÖJiMpH BHflHo, hto pacTBopu Tero-5I, npHroTOBJieiiHMG aa nonf 
KecTKOM bo  pe, oKaaajmcL HaMöojiee acllije kt mbiihmh , a BHooKan lecTKOO  ̂
Bopbi aaMeTHo cnraajia s ip p o k t m b h o c t l  b o sso m c t b m h  pacTBopa npenapoi3 
Ha Bac.cereus. Messy Tea M3B6c t h o , hto  c miTeinäecicne noBepxHOC  ̂
HO—a KT MBHLie BeiiiGCTEa B peayJILTaTe H3MeHeHMH SeCTKOCTM BOSH B onp6 
sejieaiioM CTeiieHH MoryT M3MeHHTL c b o » Moiomyio enocoönocTB. 3 to  ä8J1° 
ocHOBaHiie npesnojiosiiTL, h to  oöe3sapasMBaHHe TecT-oöneKTOB ot 

cereus hbmjioob b 3HaHHTesLHoM c Te ne H M pe3yjILTaT0M MOiOmerO, 0 n6 

cnopnpMSHoro b o sso m c t b m h  npenapara. Ho saahmm HeiioiopHx aBTopos 
(PoySj ¿;ooTep h s p . , 1955, 1958, I960) £03seacTBMe cnopHpMSHHX 
noBepxHocTiio—ak tk b h h x  aesecTB aa cnopbi aapoöhbix öapujui conposoftP
O T G H BMSejieHMeivI M3 H MX SH H M K 3 JI M H OBO M KMCSOTH M HapyuieHHeU Ö3pie P" 
hom cjjyHKpmi oöojiohkm criop. B CBeie M3Jioseimoro aaiviM Olmi ripoEeSeii 
pa S nccjiesoBaHEM. Rvih npuroTOBseHMH Kp m c t a ji ji m a e c k oh sMnMKajiMHOB01'Ĵ  
KMCJiOTH, HeoÖxosMMOii e KanecTBe ’’cEMseTesa" npa ee xpOMaTorpat 
KOM onpesejieHMH, McnojiBaoBajra cycneii3MK) criop Bac.cereus

3'

u M # 0' 

M 1^°'

SM Ky KMCJIOTHOrO TMSPOJIMSa G aKGTpaKHHeÖ SH3THJI0BUM 30,MpOM.

BaHne npoBosMJiM npn pH m TeMnepaType pacTBOpoB Tero npa so3HHG- 
ohhom oöpaöoTKe. OnpeseJieiiMe emsoJieariH SHnMKajmiioBori kmcjiotu ns ^ 
cnop Bac.cereus nos B03seiiCTBMeM Tero-5I npoBOSMJin neTOSoM 3° C'

SHnieH x p o m a t o r  p a $ m m Ha Öyiviare. Ilpo Be sohii hmm MccsesoBaHMiiMM ne 6b¡fi°
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yc T a h OE Jie k o Hailiinne /niniiKaJiiiHOBon khcjioth e aKCTpaKTax, nojiyne-VHcix 
nocjie oöpaöOTKH cnöp B a c .c e re u s  npenapaTOM Tero-5I.

M cejiesoEaH H H  noK aáajiw  :
1. 3naqnTejiBHaH nacTB inTai.iMOB B a c .c e re u s  -  noTGHHiiajiBHoro 

B03ÖySHT6 JIH niîmeBBlX T O KG HKO HHÇ56 KHHíl, OÖJiaS8iOT E CIIOpOBOM COCTOHHHii
EbieoKOii pe 3 ne Te ht ho CT bio ica k k bhcokhm TeimepaTypaM b npesejiax so 
I 00°C, TaK h k SJiMTejiBHOLiy b o 3 se â g t b mo HH3KHX Te..mepaTyp (-5  0 ) .

2. XpaneHKe KycKOBtix m gapnieBKX mhchbix nosye aöpiiicaTOB non TeM-
nepaTypax 2—4^C conpoBossaeTcn jihííib h e 3 h a n kt e jib hkli chusehneh ko.ii»- 
tiecTBa EM3HecnocodHbiX kjiötok B a c .c e re u s  Hesannehmo ot ypoBHH
ncxosHoro aapaseHKA btmm MKKpoopraHH3MOM h b onpeseJiennon e r e n enh 

oöycjiOBaeno aHTarcHMCTiwecKHM b o 3 so i-ic t b h e m daHajiBHOii MMKpofpsopH 

MHca.
3 . Xpanenne KycKOBbix m ocodeHKO (papmeBtix mhchbdc nojiyoaöpiiKa- 

TOB npM KCMHaTHbix TennepaTypax bo mhophx csynanx conpoBonsaeTCH 
HaKOiuieHiieM B a c .c e re u s  e nposyKTe HecMOTps na pocT odseË MiiKpc&

■ höh odceueHeHHocTH.
4. M 3 ji o se  h h li e Btime b k b o s h  saioT ocHOBaHne c h m t stb , hto o g h o b k o h  

MepoM n p o cp h jia kt k kk nnuestix TOKCHKOHHfeKSHä, BH3BiBaeMHx Bac.cereus, 
hejihgtch n p e sy n p e s se H iie  3K3oreKHoro 3arpH3HeHKH c k g b h st  km m-iKpo- 
opraHH3MOM, b H3CTH0CTH, nyTen canauHH cpefíH, ko h t a kt h p yio se n g ckpe 

e v .

5. YsoBseTBopHTejiBHafi ohhctko noBepxnocTeií M3 Kacejm, noJinaTK- 
Jieaa k MeiajiJia ot cnop B a c .c e re u s  npK H3JIHHHH dejiKOEO—ehdoboh 
3 a sut h lio se T öhtb socTiimyTa npH noMOSM npenapaTa Tero-5I, npn
3tom cpesHHH secTKOCTB HcnoiiB3ye:.:oH bosh HBJifieTCH onTHuasBKKM yc- 
JiOBHeM; aaçeKT caHHTapHon odpadoTKH coctoht, ohgbhsho, 
b y sa n e hmn cnop c o d e 3 3 a p a km e a e lihx noBepxHOCTen, a ne e cnopnsus- 
K O M B O 3 Se ¿i C TB H li.
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T a b l e

Water used to prepare 
Tego-51 solutions

Hardness Efficiency of cleaning test 
objects (average data.), #

oTmg/equiv. H Total mivrobial „ ce^eus 
(German) load ’

H a r d 10 28 73 52

Semi-hard 3.57 10 78 76

Soft (distilled) 0 0 70 57

Fig. Changes in Bac.cereus load in the experimentally contaminat®1* 
semi-prepared meats - in cuts (l) and in ground ones (II) "

at the temperatures:

1 - 23~25°C; 2 - 16-18°C; 3 - 2-4°C

---------------- Bac.cereus
_ _ _ _ _ _ _  the total microbial load

HaCH - hrs
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