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Section Hygiene, Department of the Science of Pood of Animal Origin, Faculty of Veterinary Medicine, The University of Utrecht,
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^  this report recent points of view with respect to the microbiology of meat and 
■teat products will be reviewed« The commodities have been arranged, in principle,
111 order of increasing stability in the sense of resistance to microbial coloniza
tion.
The field is a very vast one. Consequently priorities had to be set. It was deci- 
ded that emphasis be placed on attaining end monitoring of safety, quality and 
acceptability of meat and meat products.
The principal parts of the report are: carcass meat, minced ("ground”) meat, fro- 
2«n boneless meats, semi-preserved meat products and more fully heat processed 
®«ats packed in hermetically sealed containers.

5 - 2  KccJieflOBaHHe 38b h c h m o c t h Meamy tizoxmnmecKWM, opraHOJieimrqecKHMH 
2 MHKpodiiojiorHqecKKMH noicasaTejiHMH nojiycyxHx cupoKonveHHX KOJiCac, 
HSrOTOBJieHHHX CO CTapTOBHMH KyjEbTypaMH

M.M.MHxa&noBa, B.B.KpuJiOBa, B.r.BacHjn>eB, O.B.fleMHHa, T.H.CojioflOB- 
HHKOBa, H.r.AHHCHMOBa. BHHM m h c h o h  npoMHiiuieHHOCTH. H.B.JIarona h  
r.B.KocapeBa. BHHM MOJiovHoft npoMtnmieHHocTH. K.Hime. n O M I .  HIP

0aon»flOBaHHH npoBenem b h p o e3bohctb@hhux ycjioBiwx Ha nojiycyxnx chpokoot6h hx koji- IW**» B3r0T°BJieHHHX c (SaKTepHajEbHHMH npenapaTawa AIBH-CK h IIB-CK.
CTaPT°Bue Kyju>Typn arpaioT onpenejieHHyio pojii. b  CTadnjmaamni npouecca co- jjgyaaHHa KojiCac, to H3yvtiHiie MexaHH3Ma fleiicTBHH aaHHHX npenapaTOB Ha KavecTBeH- 

H3ivvi0Ka3aTejra nponyKTa nosBOTmer t>h g c t h . Biuiaa b  3$$o k t h b h o c t i > Texuojionra U- VTOBJieHHfl.Ha
JciSx

HX

xapaKTepHCTHK H3yveHU noKa3aTejm,
W  O n / M f O i n n m n n i  rf v  w n  m m n  tt/-. -tv xapaKTepH3yBii{He o<5pa30Bamie

H a ^ ^ p a s y m u H M H  conepacaime k h c j i h x pajoiKajioB.
kai'eMarkvecxc« oCr^doTKH noKa3ajm, v t o  npHNieHemie CaKTepnanBHux npenapa- 

htdiecTL -HHiie noKa3aTejcH nojiycyxoii cupoKonveHoii KOJidacH. StfmeK- 
Pe3Yn.Tt ^syvaeMUX npauajaTOB pa3jmqHa b  3aBMCHM0CTH o t  Bima KOJtdac. 
jib si EcaneflOBakHa noflTBepxflajoT dojiee BucoKym h h t 6h c h b h o c t i > nponecca rjimco-

“PH HcnojtbsoBamni 6 p k t epiiajiLHjx npenapaTOB.

\



5 - 3
iittíKPOíJIOFA OXJIASïgüIlHOrO MHCA B ÍIPOUBCOE ISTO XPAHI2MH C WBFIHHL'Í 

nOÆWPAia’iüAHîlM.

G Jj.IíenenjweB, H.l'UfesypeHKO, A.G.Bhöhkob
¡.ÎOCKOBCKHÜ TexiIOJiOrM'ieCiatfl MHCTHTyi MflCIIOfl H MOJlCEIHOii npOMHIMeHIIOCTH 
Í.IocKBa, CCGP

Hay^ena MiiKpofjiopa ox.ua;,'nennoro tusca npèffBapm'ejiLiio i^oj^H H oro npii Tet/mepaType 
-Q;-4 G äo saT.íopaaiiBaiiHíj: a xpoHeraa b nacTirao no;*«jpoaeHHOM coctobhhh. .ycTeHOBaeiiu 
cpoEH xpaHonna.

5 - 4 îAKPOEïTOJiOÏÏKECim II0iÎA3ATFÆ CTFSKTj'ï SFQCAHKHZ EËJffiGBLiX HPO ŷiîTüB 
(CEI!) ÏIA EAB3 IBÏAÔÆI KPObtf

B. Ivl. lía te HiiMy K .H.H.JinnaTOE .Il.A.PoroB ,E.II.Thtob .A.P.SadamTa 
llOCKOECKICi TeXHO.TOriW0CKHM ÜIÎCTIITJ'T MICHO il II MOJIOHIIOH HpOivIHnweHHOCTH, 
f:acKEa,GCGP

jlaHiiue ficcaenoBaHua îtejihïotcîï caMOcTOHTauBiiKM mparf.ieiiTOM KouiuioKCHoro iisj'iemifi 
noodnaaj co3uaHiw h ncnoJii30Eanra cTpyKTypiipoEainiiix ôqïïkoehx saMemiTaueii m ea ría 
baso iiifa3i.sj knoca yöoiimix iîheothux e teXHOJiormj i<oMdiiHHpoEaHHHX mhckhx rananra. 

•OdsGKTaiiii accSteaoBaaaii cjosäui aerupe Bitua CHR’ raagMerara , coeB0-iKia3i«eraHu ,
'KaseaKaTHo-ruiaoMennKli", "cosEo-Ka3ennaTHO-ruia3Meiiniiii . dKcnopHueirraJiBHo ycTanoEJieHO,

jupisctdo i. 
en e "KasennaTin

:.uiKBOopraf!03MOE J(Ó,69¿ü,04)»IÓü h (0,82±P,5)• lüB i,ieëocimoE b 
3nnäTiio-nJia3tv;eiiH0M ii"coeB0-Ka3emiaTH0-ana3MeHH0M CEU cooTEe

Ir OTuenaeT- 
cooTEeTCTB eniio <



5 . 5  M3yqEHHE KAMECTBEHHUX H KOJIMUE CT BE HHUX M3MEHEHM MMKPO$JIOPH PSE- M 
DFD - MH CA B OTHOilIEHM K ETC) TEXHOJIOHWECKOfc HCn0JIE3yEM0CTH

Byjmr, Hh , MVûr.CSc.- HAIIPABHMKOBA, Eb b , MVÛr., CSc. 
HAyqHO-MCCHEAOBATEHiCKilÜ HHCTMTyx MflCHOft nPOMiüUIEHHOCTH, BpHo, HCCP

aBflí^,IeCTBeHHH,á,, " KOÄiweOTBeHHHiai uaueHeHitauu »imcpo<faopn cbmhhhh PSE- H DFD-uhcb 
Te,,eHI‘e xpaaeHMH b HiMÄMeHHOii u HeMauejibveHHOM nace /uimma lon a iB im u s  W 1 A  ConocTBBJieHHeM u ajcpo^opa PSE-h DFB - Mflca  m HoputuibHoro uacTycTaHOBaeH« 

ueHbnie B cero öJiaronpaaTHue ycaoBHH aa« p o cTa AaKToßamuiA. DFD-uaco 
Sa grnn BCero coxpaHaeuo * j a i e  AoßaBKM ^aKTo6ami^a u ctpbiitokokkob ae auenr bjuíhhus 
ntecn-no C0CT0aHMe* Me*Ay PSE-uhcom u uopuajibuuu uacou ne ömia ycTQHOBJieHH öo-iee c y -  
sauw !  He»paaHi<5 ^ y  HaöJDDABeMij:£ BI« QB «‘»«PoopraHaaiioB. ^ „ T u sa a  öaoxauMwecKae p a a -  
ÖJiar’nSn»B0"0TBa PSE “MflCa noTBepAHJiHCb npeAnocHAKM, «ito y  aToro naca aaeDTca ßoaee  
s  cbo P TH“e y CJ,0BMfl *•»* pasBBTaa jtaKTOÖauMAB. noaytjeHHue CBeABHaa HcnoabaoBaaH 

c onpeA eaeaaeu TexHoaoraaecKofl McnoAbayeuoCTM cbhhkhh PSE -m DFD-uaca.

5 - 6 EINFLUSS VON STARTERKULTUREN AUF PATHOGENE MIKROORGANISMEN

DEL£NYI,M. /MIKROBIOLOGE/ - INCZE.K. /KANDIDAT f. MIKROBIOLOGIE/ 
FORSCHUNGSINSTITUT FÜR FLEISCHWIRTSCHAFT, UNGARN

Daq“ dle Herstellung fermentierter Rohwürste auch in Ungarn immer mehr an Boden 
pr *nnt' ist die Frage des Schicksals pathogener Mikroorganismen in diesen 
int Ukt6n VOn direkter praktischen Bedeutung. Es ist umso mehr wahr, da es in der In ?rnati°nalen Fachliteratur oft kontradiktorische Ergebnisse vorhanden sind. 
ei °en Experimenten haben wir drei kommerziell erhaeltlichen Starterkulturen und 
Ba]®n Leuconostoc mesenteroides - Stamm getestet, ob sie das Wachstum pathogener 
hemm rlen /staPhylococcus aureus und Salmonella give/ in einem Fleisch-Modellsystem 
Sta Die Einflussgrössen /Inkubationsdauer und Temperatur, Anfangskeimzahl von 
si r^erkulturen, End-pH, hinzugefügte Kohlenhydratmenge/wurden so gewaehlt, dass 
wUrd en' in Ungarn angenommenen Werten entsprechen. Die Keimzahl der Pathogenen 
2e w  aUf eln höheres und niedrigeres Niveau eingestellt. Nach unseren Ergebnissen <Jie9te sich eine klare Tendenz in der Keimzahlentwicklung der pathogener Bakterien, sich als abhaengig vom Pathogen aber unabhaengig von den angewandten Starter- 
stamn!ren erwies' Es k°nnte eine bedeutend grössere Empfindlichkeit des Salmonella- es» als die des St. aureus im saeuren Fleischmilieu festgestellt werden;

I * r

(



5 - 7  HOT DEBONING IN CUBA. microbiological a s p e c t s.

Llo. Carldad Valladat Pood Ind. Res. Inst., Hav/Cuba
Lio. Manuel Rooa Pood Ind. Res. Inst., Hav/Cuba
Ing. Slomara Jares Food Ind. Res. Inst., Hav/ Cuba

The major factor Inhibiting adoption of hot deboning operation is the micro - 
biological status of meat. The increase of contamination during the operation 
is supported by handling of the meat when it is still hot and wet.
In this paper we evaluate the posibilities of introduction of a hot deboning 
technology in our country from the microbiological point of view.
The results indicate the importance of a strict hygienic control. If this can 
be assured hot deboned meat can be mlcrobiologlcally as good as meat produo — 
ed by traditional methods.

5 . g  Hcnojii>30BaHHe mzkpoGhsjilhhx ayjn/ryp npz npoasBoacTBB KomeHocTeft 
Z8 rOBfmZHH

H.H.TzMomyK, T.M.fflanomHHKOBa. B.C.fleHzceHKO a B.n.KpuaoBa. yapaaH- 
gkh2 HayBBO-accjieflOBaTejiLCKHH hhcthtvt mhcho8 a mojiohhoK npoManmeH— 
hocth. 5 .A.BymKOBa a  r.K.EpoMHHa. BHHH MacHofi npoMamaeHHocTB.

PaapaGoTaHH TexHOJioran BupaOoTaa CaKTepaajrtHoro KoimeHTpaTa "AnanodaaT" Ha ocho- 
Be TpexBHAOBot MHoronrrauMOBofl saaBacaa, conepaamefi mrauMHa TexHOJionui npoasBoscTBa aonuBHOCTefi cacnoraaoBaHaeM 9Toro KomjeHTpaTa. 0ichobp©m8hho OTpaOoTaHH cocTasH jwlh nocooia mh- ca, npeflCTaaiiHiomHe co<5oft MHoroaoMnoHeHTHue apoMaTH3apoBaHHue pacccum, rotophb BBOflHT B MHCH06 CHpi8 MBTOflOM lUHpaQOBaHEfl. OTO HO3BOJLH0T HOjyHHTb B T0H8HH0 
2-3 cyTOK cojieHHfi npoayaT hb tojilko B3 bhciubt, ho a as hbsiuhx coptob Msca c npHHTHHM BKyCOM B aDOMaTOM, COHHHfi, 0 HBSHOft KOHCBCTOHmiOft, O<50CII0HHBa0T BHXOfl roTQBoro npoflyaTa 90-925? a uacce Hecojuanoro chplh.



5 - 9  OBSERVATIONS ON BONE TAINT IN GflWCNS '

DR JOHN F DEMPSTER
DUNSINEA RESEARCH CENTRE, CAS1LEKNOCK, DUBLIN 15, IRELAND.

Tuo ganmons were examined for the causative organisn/s of 'bone taint'; one before storage (A) 
and the other jB) after 23 months at -18 C. Total aerobic numbers in A were 3.75 x 107 g 1 (25°Cj 
and 1.825 x 10 g (37 C). Small numbers of faecal streptococci and clostridia were present. 
Microscopic examination indicated that the flora (25 ) consisted of Gram-positive rods and 
Oram positive cocco-bacilli. Spores were absent. The pH of the lean was 6.25 and the gamnon had 
tne following chemical composition. 3.4» NaCl: 110 PFtn N03: 44 ppm N02 .

Total aerobic numbers in gammon B were 9.3 x 107 g“1 and 1.0 x 107 g '1 at 25° and 37° respectively. 
Significant numbers of streptococci and c lo str id ia  were present in the muscle homogenate; smaller 
numbers were found in Jha bona rinse and d£ip. Microocopic counts of the rtusclo homogenate and tha 
®-ip were 1.31 x 10 g and 3.18 x 10 ml respectively . Gram p ositive  short rods were found in ; 
the nuscle (H. semimembranosus); Gram negative rods in the bone rinse and Gram positive rods in th 
h^ip. The pH ranged from 6.15 to 6.25 and the ganrcn was satisfactorily cured; salt 4.03 - 5.06%; 
i52 - 234 ppm: NC>3; 15 - 24 ppn NO.,.

^he following genera were identified in gamton B; Clostridium, Vibrio, Hafnia, Enterobacter, 
¿grratia and Pseudomonas.

5 - 1 0  ATP-BIOLUMINESCENCE : A RAPID METHOD FOR THE ESTIMATION OF THE

MICROBIOLOGICAL CONTAMINATION OF MEAT AND MEAT PRODUCTS

H.Labots, M.Sc. and F.K.Stekelenburg
TNO Netherlands Centre for Meat Technology, Zeist, The Netherlands

Estimation of microbial ATP is a very rapid method for the determination of the microbial 
c°ntents of food. In foods with low non-raicrobial ATP contents (for example milk and lemonades) 
the microbial ATP, which is a measure of the number of microbial cells present, can be estimated 
taPidly, using the bioluminescence technique. However, since somatic ATP is abundant in raw meats 
and meat products and even in cooked meat products, separation of microbial and somatic ATP is 
accessary.
E°r the experiments described, a procedure (Lumac) was used comprising selective extraction and 
tnactivation of somatic ATP followed by extraction of microbial ATP and estimation of this ATP 
by “eans of a reaction with a luciferine-luciferase reagent.The light emitted in this reaction 
“as measured with a luminometer.
Go°d correlations were obtained between the light emitted and standard plate counts for samples

raw meat (r ■ 0,9I), minced meat (r ■ 0,91) and vacuum packed meat products (r * 0,94).
The results became available in about 60 minutes, independent of the number of micro-organisms 
Present (10^ to 10^ per gram).



5 - 7  HOT DEBONING•IN CUBA. MICROBIOLOGICAL ASPECTS.

Lio. Caridad Vallada ?cod Ind. Res. Inat., Hav/Cuba
Lio. Manuel Rooa Toad Ind. Rea. Inat., Hav/Cuba
Ing. Slomara Jarea Food Ind. Rea. Inat., Hav/ Cuba

The major factor inhibiting adoption of hot deboning operation ia the mioro - 
biological atatua of meat. The inoreaae of contamination during the operation 
la aupported by handling of the meat when it ia atill hot and wet.
In thia paper we evaluate the poalbllltlea of introduction of a hot deboning 
technology in our country from the microbiological point of view.The reaulta indicate the importance of a atrict hygienic control. If thia can 
be assured hot deboned meat can be microbiologically aa good aa meat produo — 
ed by traditional methods.

5 . g HcnojiL30BaHne MHKpo<5n£UEbHm BcyjrbTyp npz npoasBOflCTBO KonaeHOCTefl 
H3 rOBHflHHU

H.H.TüMomyK, T.M.manomHHKOBa, B.C.Ao h h c o h k o a B.n.KpaaoBa. YicpaHH- 
c k h2 Havroo-HCCJieflOBaTejiBCKaa h h c t h t v t m h c h o S h mojiohhoü npoMunuieH— 
h o c t h . S .A .BymKOBa a r.K.EpeMHHa. BHHH m h c h o A npoMumneaHoora.

PaapatíoTaHH TexHOJioraa BHpaóoTKH (JaKrepaaiOHoro KOHqeHTpaTa "AnaHOdaKT“ Ha ocho- Be TpexBinoBoñ MHoronrraMMOBoñ saKBacKa, conepaamefl nrrauMUa TexHOJiorHH npoasBOflCTBa KonueHOCTefi c
Hcnojn>30BaHH6M 3Toro KOHHeHTpaTa. 0jchobp6m6hho orpatfoTaHH cocTaBH ana nocooia Ma
ca, npeflCTaBjuDomae codofl MHoroKOMnoneHTHue apoMaTH3apoBaHHue pacccuiH, KOTopue 
BBOflHT B MHCH06 CHpB0 MOTOflOM UHipHHeBaHHH. OTO ÜO3BOJIH0T gQjyaHTB B T0H0HBe
2-3 cyTOK cojieHHñ npogyKT He tojibko H3 bhcidht, ho a as hhsdihx coptob Maca o npaaTHHM BKyco« a apoMaTOM, cohhhA, c HesHoft kohchct0hhh62, odecneaaBaeT bhxoji 
roTOBoro npoayicTa 90-92% k Macee HecoaeHoro chpbb.



5 - 9  OBSERVATIONS ON BONE TAINT IN GAMMONS1

DR JOHN F DEMPSTER
DUNSINEA RESEARCH CENTRE, CASTLEKNOCK, DUBLIN 15, IRELAND.

^  ganmons were examined for the causative organises of 'bone taint'; one before storage (A)
‘“id the other -JB) after 23 months at -18 C. Total aerobic numbers in A were 3.75 x 107 g 1 (25°C) 

1.825 x 10 g (37 C). Small numbers of faecal streptococci and Clostridia were present. 
Microscopic examination indicated that the flora (25°) consisted of Grant-positive rods and 
Gram positive cocco-bacilli. Spores were absent. The pH of the lean was 6.25 and the gairnon had 
«te following chemical composition. 3.4% NaCl: 110 ppm NC>3: 44 ppm NC>2 .

Total aerobic numbers in garmon B were 9.3 x 107 g_1 and 1.0 x 107 g“1 at 25° and 37° respectively. 
Significant numbers of streptococci and C lostridia were present in the nusclo honogenate; smallor 
numbers were found in Jha bone rinse and d£ip. Microscopic counts of the nusclo homogenate and tha 
® ip  were 1.31 x 10 g and 3.18 x 10 ml respectively . Gram p ositive  short rods wore found in 
w e  rtuscle  (M. semimembranosus); Gram negative rods in the bone rinse and Gram positive rods in th 
™[ip. The pH ranged from 6.15 to 6.25 and the gaimon was satisfactorily cured; salt 4.03 - 5.06%; 
152 - 234 ppm: NO^; 1 5 - 2 4  ppm NC>2.

following genera were identified in gaimon B; Clostridium, Vibrio, Hafnia, Enterobacter, 
Sgrratia and Pseudomonas.

5 - 1 0  ATP-BIOLUMINESCENCE : A RAPID METHOD FOR THE ESTIMATION OF THE

MICROBIOLOGICAL CONTAMINATION OF MEAT AND MEAT PRODUCTS

H.Labots, M.Sc. and F .K.Stekelenburg
TNO Netherlands Centre for Meat Technology, Zeist, The Netherlands

Estimation of microbial ATP is a very rapid method for the determination of the microbial 
contents of food. In foods with low non-microbial ATP contents (for example milk and lemonades) 
the microbial ATP, which is a measure of the number of microbial cells present, can be estimated 
tspidly, using the bioluminescence technique. However, since somatic ATP is abundant in raw meats 
and meat products and even in cooked meat products, separation of microbial and somatic ATP is 
necessary.
E°r the experiments described, a procedure (Lumac) was used comprising selective extraction and 
inactivation of somatic ATP followed by extraction of microbial ATP and estimation of this ATP 
by "»ans of a reaction with a luciferine-luciferase reagent.The light emitted in this reaction 
was measured with a luminometer.
G°od correlations were obtained between the light emitted and standard plate counts for samples 
°E raw meat (r ■ 0,91), minced meat (r » 0,91) and vacuum packed meat products (r » 0,94).
The results became available in about 60 minutes, independent of the number of micro-organisms 
Present (10^ to 10^ per gram). f 7?



5 - 1 1
APPLICATION OF BIOLUMINESCENCE AS A RAPID METHOD FOR ASSESSMENT 
OF THE MICROBIAL STATUS OF MEAT

Peter Zeuthen and Bjarne Eriksen,
Food Technology Laboratory, Technical University of Denmark, 
2800 Lynqby, Denmark

The objectives of this study were to evaluate the possibilities of applying bioluminescence as a M  
IDethod for determination of the microbial status of meat and certain meat products.
By means of the luciferin-luciferase enzyme system it is possible under suitable conditions to mean.)'1 
the concentration of ATP. Through different extraction methods it is also possible to separate mir"n 
bial ATP from ATP present in the sample itself, the so-called somatic ATP.
Samples used in this study were retailpacked whole and ground fresh meats, some of which were packet! 
in modified atmosphere. A number of cured meat products such as raw pork sausage or pasteurized, cut*' 
meats including meat roulade, Bologna type sliced sausage, head cheese, and ham were also examinedi 
Provided results of ordinary bacteriological examinations for total numbers were obtained by incube 
the agar plates at 17 C, correlation coefficients of 0.7-0.8 between these results and ATP determi
nations were found. These results are sufficiently acceptable for screening purposes.
In a public analyst surveillance programme it means that e.g. 4 out of every 5 samples can be accept 
within one hour after the samples have been picked up at retail level. Further analyses may then be 
concpntrated on suspect samples only, thus.not only saving many resources, but also enabling personnel 
engaged in public surveillance programmes to intercept at a much shorter notice than if normal methods 
are used.

5 - 1 2  INTERACTION LACTOBACILLUS SP. - BROCHOTHRIX THERMOSPHACTA

FOURNAUD* Jeanne, LAURET* Roberte, SECHET** Jean
* INRA-CNRZ, 78350 JOUY EN J0SAS -** Université de Bordeaux I, 33400 TALENCE (France,

ru6 3tUdy °f the interaction oi Lactobacilius-Brocnocnrix has been realised at o ° C , at uniform pH 
constant presence of glucose. In anaerobic condition pure culture, of Brochothrix reached 

10 /ml in 48 H. and in mixed culture, the enumeration was 10b/ml at 24 H. and after decreased. In semi- 
aerobiosis, injure and mixed culture, the maximum was 108/ml at 24 H.. At 7 days, the population has 
decreased to 10 /ml in pure culture and to 10 /ml in mixed culture. For Lactobacillus, differences al
so occured : in semi-aerobiosis and in anaerobiosis, the presence of Brochothrix produced an increa
se of its enumeration ; moreover in semi-aerobiosis, the population remained uniform during 6 days 
whereas in pure culture it decreased (10 fold) just after the end of the logarithm phase There was 
consequently interaction between the two bacteria.
. In semi-aerobiosis, adding catalase (30 U/ml) to mixed culture enlarged the decrease of Brochothrix 
and suppressed the steady-state of Lactobacillus, In pure culture, catalase gave, for Brochothrix the 
same phenomenon that with Lactobacillus and for Lactobacillus emphazised the decrease after the 1m - 
phase. The interaction between the two bacteria would be in connection with hydrogen peroxide

The formation of H202 depends of superoxide dismutase (SOD). Both bacteria contained a MnSOD true 
ijnzyme for Brochothrix, but for Lactobacillus, the amount of the enzyme was in relation to the added 
[>n in broth. When Mn (10mg/l) was put in pure culture, it had no effect on the growth cf Brochothrix 
but promote this of Lactobacillus like Brochothrix made. In mixed culture, Mn suppressed the decrease 
of Brochothrix.
u nTo.explain these phenomena, the following hypothesis was made ; Lactobacillus and Brochothrix used 
-2°2 ^or th**r metabolism (growth and steady-state). In mixed culture without added Mn Lactobacillus 
picked up formed and released by Brochothrix in the broth.



5 - 1 3
MICROBIOLOGY OF PORK SKIN DURING SLAUGHTERING

P. COLIN and Cécile LAHELLEC - Ministère de l'Agriculture -Direction de la Qualité 
Station Expérimentale d'Aviculture, B.P. 9 - 22440 PLOUFRAGAN (FRANCE)

TJ..
ne purpose of this study was mainly to appreciate the evolution of microorganisms on pig carcases 
uring the different stages of slaughtering. Samples were collected in 7 processing plants with dif- 
erences in capacity and line-speed ; 27 series of samples concerned 4 definites sites of slaughte
ring lines :

. Before scalding 

. After scalding 

. After shaving and singeing 

. After eviscerating.
soreaCh 8ta8e’ 10 carcases were examined by excising a skin sample (5 to 10 g.) near the bleeding

Jbe results concerned the total count, E. C.oti, Pseudomonas, S. auHeuA and Sdlmonifla . It is possi- 
t e tc define a general scheme on the evolution of the contamination at different stages ; never- 
eless there are differences between plants and also between days of samplings. The initial level 
microorganisms and the hygiene in the plant, seem to play a major role in the final contamination 

1 the product.

5 -  14 SURVIVAL OF CAMPYLOBACTER JEJUNI IN SELECTED GASEOUS SlWt AUNWKCS.

Kinsman*, D. M., M. D. Greenberg* and N. J. Stern^
*University of Connecticut, Storrs, Connecticut, U.S.A. 06268 
2USDA, Agricultural Research Service, Meat Science Research Lab, Beltsville, 

Maryland, U.S.A. 20705

j—_EX*obacter jejuni is known as a significant enteropathogenic bacterium for humans. Several 
P a t h o s ?  °“tbreaks have implicated foods of animal origin as vehicles in the transmission of the 
Subsen? ? hu™ans- /he organism is a commensal for a wide range of livestock animals, and 
10 d!?? y’ ?aS “ hl?n preValenCe °n meats purchased by the consumer. This study was instituted
in 1  ! whether che practice of vacuum-packaging would influence the survival of the organism
chicke? Pr°ducts- Vacuum-packaged and oxygen-permeable, polyvinyl chloride film-wrapped broiler 
diffe Were compared to determine the survival of the bacterium. No significant (PcO.Ol) 
asse"!?'? in. r  surv*val °f £• waa observed, irrespective of the packaging system
Organism / t *  V  ° T if> samplin8- Significantly (PcO.Ol) greater numbers of the
the UerV ey varad bV surface rinse sampling in both packaging systems when compared with
af I : ; 5,0 1 :1" ? ” ”“'8' Sarapll"8- The influence of modified atmospheres on the survival 
■itmosoh * 8r° beef’ held f°r tW0 Ueeks aC 4 C. “as also assessed. The
(c) 80-/ r ?h C°"'pared included <a> *00"/. nitrogen, (b) vacuum (-50.8 cms. mercury),
Signif ’ Carbon dioxlda and 20/" nitrogen and (d) 57. oxygen, 107. carbon dioxide and 857. nitrogen, 
atmosnh' l  (P<0.01) greater survival of C. jejuni was demonstrated in che 1007. nitrogen 
at VarUKl compared with the other systems. These results indicate that the organism survives
Imoar? le/ ateS different atmospheres, but the differences were small and are unlikely to •"act on the public health. 7



b -  75

RAPID COUNTING OF PSEUDOMONAS FRAGI IN MEATS WITH AN ELISA METHOD

TABADTF* uean and HARHOUKA** knaied

♦Station de Recherches sur la Viande - I.N.R.A - THEIX - 63122 CEYRAT - FRANCE 
** Ecole Nationale Vétérinaire d'EL HARRACH - ALGER - ALGERIA

The proteins of the outer membranes of Pseudomonas fragi have been extracted and separated bv 
electrophoresis. The profiles of the OM are very similar whatever the 0 serotype and the major proteins 
of this structure are common antigens. Using the antibodies against these proteins (in an ELISA test) 
maxes possible the detection of 10 Pseudomonas per gram of meats in 4 h 30.

5 - 1 6 CAMPYLOBACTER CHEZ LA DINDE A L'ABATTOIR

DROMIGNY E. et VACHINE I. ECOLE VETERINAIRE B.P. 527 44026 NANTES CEDEX

Campylobacter a été recherché dans les abats, dans la viande et sur la peau de dindes le long de 
la chaine d'abattage.
Plusieurs espèces ont été identifiées :

C. jejuni, C. coli, C.f. fetus, et des souches résistantes è l'acide nalidixique.
La recherche systématique de marqueurs épidémiologiques permet de discuter de l'origine de la 
contamination par Campylobacter.



5 - 17 nPOyqBAIIE BMHHWETO HA HÂ HWTE HA SAMPASHBaHE (EflH04A3H0 HM 3ByiA3- 
HOj BBPJÜ MklKPÔ AGPATA B 3AMPA 3EH0T0 MECO

MiíJIO MiAJieB, CT.H. CbTpyAHHK, K.B.M.H.
ÜKpBKeH BerepHHapHOweflHUHHCKW ueHTí>p -  XacKOBO

' )

OnHTHTe ca npoBeseHia BBpxy 48 típoH roBe«AM «eTBBpTwHKti, pasAejieHti Ha Tpia rpynn: 
uecoro ot e^Haia rpyna e 3aMpa3HBaH0 HenocpeACTBeno c-iiea AotiHBaHeTO uy b cBeato cbc- 
®OHHne (eaH0ipa3H0 3aupa3HBaHe); oí apyraia rpyna -  enea <5bp3q qxjiascaaHe npv. -4°C 
3a 24h ; ot ipeTaTa rpyna -  cxes daBHO oxjiaHtaaHe npn 0°C 3a 72h (aBydja3H0 3a¡.ipa3H- 
BaHe). 3aMpa3HBaHeto npin bcm'íkh rpynn e H3BtpiaeH0 íihtgh3hbho npw -35°C 3a 24n. B33-- 
«aHH ca MaTepnajin 3a tíaKTepwojiorwtiHO H3CJienBaHe ot noBpiiXHocTTa Ha uscoto (un. tonú- 
ooisi) h ca onpeaejiHHH mmkpoOhoto «wcjio h oponT Ha caH«TapHO-noKa3aTejiHHTe tíaitre“ 
Pmh Ha lCTT/njioin.

ycTaHOBeHO e , <ie KOJiw«ecTBOTO Ha MWKpoopraHHsawre no noBptxnocTTa Ha 3aapa3e- 
H°?o ueco 3aBHcn ot HaHHHMTe Ha 3a«ipa3flBaHe. HaK-csmecTBeHH npOMenw nper&pnHBa uhk-  
Po$jiopaTa'npn eAHO$a3Ho sawpaseHOTO Meco, a nañ-HeobmecTBeHH npw sByíiaBHO aaupase- 
hoto «eco c npeflBapMTeJiHo tíaBHO oxJiastaaHe npw 0°C 3a 72h. Cpeano nojio;;íeHiie 3aeaa 
fJHKpo$AopaTa npw flBy$a3H0 3a«pa3eH0T0 Meco c npeaBapuTenHo tí'f>p30 oxjiaiicsaHe npw 
~4°C éa 24Íj. lipa ntpBMH ariy'iaw MMicpo&JiopaTa ce pesynupa 53 n'BTM (98%), ripn BTopaH 
“ 8,6 niiTH (88,4%), npw TpeTMH -  14 ni>Tw (93%) cnpaao uwKpuí'JíopaTa b cBestOTO Meco,

Me30$HJiHHTe ÓaKTepmi npw eflHÔ asHO 3aiipa3eH0T0 Meco ce peAyuwpaT 99%, npw A^y- 
ia3H0T0 -  96,5% caes Cí>p30 oxjiaHsaHe m 94% enes Gana o oxnaJKsaHe, a ncMxpoyywjiHWTe 
nPw CBaiHTe ycJiOBHH cBOTBeTHO 91,7 w 50%. BcJiescTBMe Ha toba XMraeHHara xapaKTepHc- 
^Ka Ha MHKpoiiiSopaTa ce npoueHH, txü khtu AUMWHwpainn cTaBdT nciíxpo^HSHiiTe tíaKTepww

0cB6H MllKpodHOTO «1)0110 C6 npOMeHH M dpOHT Ha CaHWTapH0-lI0Ka3aTGJIHHTe OaK'i’epMH 
B 3aBHCHM0CT OT HaMMHWTe Ha 3aMpa3HBaHe, KaTO CSeSBa C'í-maTa 3aK0H0M3pH0CT.

5 - 1 8 TEST FOR TOXICITY OF MICROCOCCI AND STAPHYLOCOCCI USED AS 
STARTER CULTURES

T.Peeva - MA, Sci.Institute of Gastroenterology, Sofia 
R.Brankova, M.Radeva, M.Julianova -Meat Technology Institute,Sofia

One of the most important requirements when using starter cultures in meat; indus-
k.is that they should present no toxicological problems and public health ris 

^uxicity of the micrococci and staphylococci, isolated from fermented raw-drier 
®eat products und used as starter cultures, wa s tested with respect to the forma- 
lon of pla smoccagulase, DNA-se and tnermonucle8se. No one of the tested strains 

,!?s positiv in forming these enzymes.
"icrococci and staphylococci was studied for antagonistic activity towards some 
vest-microorganisms. The results obtained showed, that under the condition of the 
experiments, all the strains possessed antagonistic activity of different inten3i 
vy towards the test-microorganism3. It can be concluded that the strains investi- 
Uated were not only harmless but they uere very useful in suppresing the harmful
m icroflora .
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b  - i y  B4U.OBOÜ COCTAB liBlKBOOITArMl.iOB CEMBH UICROCOCCACBAB > BHHEJÍM1HLK 

ÍIHÍ nvMJnffiiliM TiiJLiTi'ltlU yj CBi-mifrlH

W BaH K A A O .Í H O B , f lo u e H T  h  T o p a H  iV iO H O B .C T a p u m ii H a y n H H ii  c o T p y n H H K  
Ile H T p a jiB H H ii  a a y H H O —H C C J is .u o B a T e /i b c k m h  B e T e p a n a p H O M e n 0 tp ih c k m h  
HHCTHTy t ,  CocjJHH,  B o n r a  p a n

upa H3yaeHaH raraeHH nojiynefflaa tcjihtahh 0 c b h h h h h y Hac, BHneneHH 1041 
uiTawna cei.o.0 Micrococcaceae : c c s m h oóí>eKTOB sfv i a m  ydon j k h b o t h h x  no a b o  Bpe- 
m s  ydoH; c noBepxnocTH TpynoB nocne o k o unah u h  TexHonoraHecKoft odr.adoTKH, nan a c 
rjiyÓVih k  M a c a , BHyTpsHimx opraHOB 0 jihMcbat 0 h  e c k b x ysJiOB.

O n p e n e n e H  BnflOBoii c o c t h b a  daoTanw asyaaeMHX hítbmmob pona Staphylococcus 
0 Micrococcus . ~

S.aureus .BunaneH tojibko y 1,68% c noBepxHOCTH TpynoB OBiiHeü, 4,17% o'nay- 
naeviux napeHXHMaToaHKX opraHOB 0 4,17% c KpWKa hjih noBeniHBah h h T-rynoB bo b pe m  
pa dora. . 1 .

\

5 - 2 0
npoymmi bb3¡v;ohhqct4TE sa ibojihpahe ha- cajimohmhh eaktebím ot

iVULIHO iv'iSCO M B E 3  y C K O Jr h H  K / J I T y p E J I B I I  W iETO A

ylBaH KAJiOntiOB,noneht, HeHTpaneh HayHHOHacnenoBarenciui EeTopaaapHOMe- 
OTTOIHckh HHCTHTyT.Oopw a IlB8TaH AOKQB, CTapuiH HayaeH cBTpyuHHK,Paiio- 
Hfia BerepMHapHa CTaHHHfl, BapHa

C p e JI H.3 CJI3 f l E 3 K e T 0  H 3 I Ip H C H O T O  MJ1H H O  M6 CO 3a  C a jlM O H e jIH 0  ó a K T e p H Il  n a  S a B B p m a  
no é'4-h h nao cnen npoH3BoncTBOTo My a na orroBapu Ha peauHHTe uyama Ha npaKTHKaTa 
e 0 3 H 0 T a H  c i f i B i i a T e a n o  c b c  M e T o n a  n a  B A O  6 8 3 5 - 7 4  n p e n n o r .e H iia  o t  H a c  y c K o p é H  K y j i T y p e 
n e n  w e i o n .

ripocneseHa e m i e r a  K a T a  na p a smhojkc)B a H e to Ha M O H o n y n r y p a  c a n M O H e n ii h c M e c e n a  
KyjiTypa ot ca.UMOHen« a eH?epodak t epi-i0 B.TeTpaTBOnaTOB dyjiboii ( Difeo ) 0 f  -  ce
ne HHTOB dyjlBOH no n c i s o n  n p ll  3 7  0 4 3 Ü C ,  K9KT0 0 B KOH T 3 M H H H p flH 0  C B C  c a jiM O H e ju i 
npo;i3EO,ncTBeH0 napTHRH m h h h o Meco.Bt>3 o c h o b s Ha Te30 npensapnTeñan npoyHBamiH e yTonne h Marón 3a no xa asa ne Ha 
c a n M O iie n a , k o ü t o ce c b c t o m b cnennoTO : odorsTHBaHeTO Ha npotíaTa mjihho Meco ce 
H3BT>pj;iüa 3a 6 - 8 h E0npenBapMTenHO TeMnepapap f -ceneHHTOB tíynBOH no Leifsoh.itoii- 
to ce KyjiTHBHpa na 4 3  C ,  h a t o n p e n o c e B K H T e  ot ñ e r o  c e  03BtpmBaT B t p x y  neTpaeBn 
namiHKM c típnnHHTrpioH-cieiionpo t arap n o  Kauffmann 0 arap na Gasnor . T o s a  Me t o a 
,n a B a  bíjsmojkkoct 3a noK¿3Bané Ha canMonena b paMiarre Ha 24 h npa Haniinne Há,n, 100 
KJieTKH b rpa.'.i nponyKT 0 n o  HyBCTBiiTejiHOCT c e  noKpHBa cbc & T a n n a p T h 0 H ,



5 - 2 1 DEPENDENCE BETAKEN THE TEMPERATURE AND THE DURATION OP ENRICHMENT 
AT ISOLATION OP YERSINIA ENTEROCQLITICA IN MEAT

JEKO KUNEV
CENTRAL VETERINARY RESEARCH INSTITUTE -SOPIA

INVESTIGATIONS OP SAMPLES OP RAW VEAL MEAT ARE CARRIED OUT POR THT' gfBCTION OP YERSINIA, WITH A VIEW TO DETERMINETHE PSr5eNTAGT5f ISOLATED 
f f i S i * i CC0RI)ING 10 TEMPERATURE AND DURATION OF ENHICHMMT IN PBS .THEDSED AT PROCESS OP ENRICHMENT ARE 22 C FOR TWO DAYS AND 4 C 

*UNDKR THES£; CONDITIONS ARE DETECTED 57 % AND 78% POSITIVE SAMPLES 
IN COMPARISON WITH THE TOTAL AMOUNT POSITIVE FOR YERSINIS VEAL 

P i ^ f 8 *11 IS NECESSARY POR THE ROUTINE LABORATORY INVESTIGATION OF VEAL MEAT PARALLEL ENRICHMENT AT 22 AND 4 C POR 2 AND 21 DAYS RESPECTIVELY.

5 - 2 2 THE PRESENCE OP STREPTOCOCCUS AVIUM. ON THE SURFACE 
OP THE SLAUGHTERED POULTRY

Jordan Gogov, sen. res. assoc.
Central Veterinary Reseatch Institute - Sofia

°f

str

les have been pex*xvx*i**.vx on the spread of Streptococcus avium on the surface 

the slaughtered poultry /broilers/ in 2 poltry slaugher-houses. 216 strains of 
c 9ptoc°cci were isolated from 120 broilers after the slaughtering processing was 

eted. The streptococci were typified for the species according to the requi- 
s of Bergey' S Manual of Bacteriology /1974/.

as been established that in both slaughter-houses S.avium /32.4%/, S.faeci-

lls '3/V* S * faecalis var. liquefaciens /19.$%/, S. durans /15.5%/ and S. faeca- 
Tl VdJ?* zyuoSQnes /11.1 %/ were isolated from the surface of the poultry. 

b o / 9 bioohe“ ical properties of the isolated culture S. avium arc similar to onto,
^ ̂ C G T rt6i, • ws recommend that besides the decoction of the faecal streptococci / en- 

Pouit°CCi ^ tho “icrobiol°Gical testing and hygienic estimation of the slaughccret 
ry should include S. avium.



5 - 2 3  nPOyMBAMH ELPXy PA3IIPQCTPAHEHHET0 HA Y.INTJiKüCOLITICA b mbothh, 
nPEjlHASHAHEHM 3A KJIAHE.

ATaHac ATaHacoB üaBJioB -  ct. h. c . . k. b . m. h. 
PaftoHHa BeTepraapHa cTaHura rp.Pyce

ilpe3 nepHO.ua 1983-1985 ron. b eHKH MecoKOMÓHHaT ca H3c,neHBaHH npoÓH ot kjihhhh- 
ho sjrpaBH npaceTa m Tejiera ,npoH3xoxnaiUH ot pasjiHHHH <|epMH,3a HajiHHiie Ha Yersima enterocolitica (Y.enterocolitica). tÍ3CJie,HBaHHTe MaTepHaJIH BKJDOHBaT yeKaJIHO CBHtpKa- 
Hue peKTaHHH TaMnoHH h cpeKaJiHH npotín. 3a H30JnipaHe Ha ítepciiHHHTe ca H3noji3yBaHH Tpw Me-rósa - jmpeKTHO nocHBaHe Ha npoóHTe Btpxy tb-bpot flH$epeHiurpamH opean,cTysoBo Haoo- 
ra THBaHe h HBycTtnajiHO HaóoraTHBane. npHJiosceHO e TpeTHpane Ha KyJiTHBH3MpaHHTe Haoora- 
THTeHHH opean ct>c caaó pa3TB0p «a KDH.

ITpE npaceTaTa Y.enterocolitica e ycTaHOBeHa cpeaHO npn 3.2% ot $eKaJiHHTe npo- 
óh,2.9% ot peKTanHHTe TaMnoHH h 5.7% ot npoóHTe ueKajmo CBaT>P*aHHe.HajmHgeTO Ha Y. enterocolit ica b npaceTa, npoH3X02wamH OT pa3JiHHHH $epMH,BapHpa ot O ao 28.4/o.ÜTfieJiH 
3aHa e ce30HH0CT b n30JinpaHeT0 Ha Y.enterocolitica Haü-rojiHMa rrpea eceHHO-sKMiio- 
npojieTHHTe MeceuH ( HoeMBpH-anpHa) h Haíi-MaJiKa npe3 hhtoto (Kwm-aBryw) .Hhkoh ot h3o-  
jfflpaHHTe maMOBe ce OTHacüT kbm naToreHHHTe 3a HOBena cepoTimoBe 0:3  i  0 :9 .

IIpn T6Ji6T8Ta y.enterocolitici4. e ycTaHOBeHa npii 0.6% ot npoóHTe î eKaJiHO ct^tp" 
saHHe.ÜT peKTaJiHHTe TatnioHH h áeKajmiiTe npoón to3H MHKpoopraHH3i>M He e H30jmpaH. 
YcTaHOBeHa e ctmaTa ce30HHa 3aBHCHM0CT npn H30JmpaHe na Y.enterocolitica, K3kto npw 
npaceTaTa.He ca H3oanpaHH naToreHHHTe 3a xopaTa cepoTunoBe 0:3  h 0:9.AHCKyTHpa ce 
enHuewiHOJiorHHHOTO 3HaneHHe Ha npaceTaTa m TeJieTaTa .KaiiTO h MeToniiTe 3a H30jmpaHe Ha 
Y.enterocolitica.

5 - 2 4  UPOyHBAHMH BBPXy HAJffiHMETO HA YüRSlfllA tillAHOCüLl TICA B MECO

ATaHac ATaHacoB IlaaaoB -  ct. h. c . . k. b . m. h. 
PaSoHHa Be'repHHapHa cTaHUHH rp.Pyce

npe3 uepHoaa 1983-1985 ron. ca H3caeaBaHH npoÓH Meco h opraHH ot peaoBHO 3a- KJiaHH npaceTa h TejieTa.sa HaJlHHHe Ha Yersinia enterocolitica (Y.enterocolitica). 
H3cjieHBaHHTe MaTepuaan BKJOOHBaT CMHBOEe ot onpeueHeHH nacTH Ha Tpyna , ot ÓiOpenn.cbK 
pa,Hep Hpo8,e3ffiIH (BKJHOHHTeJIHO H TOH3HJIH) ,KaKT0 H Me3eHTepHaJiHH HHMiJhH B13JIH. ,

npu npaceTaTa Y.enterocolitica e ycTaHOBeHa b 14,6% ot H3caeaBaHHT0 npoÓH Meo B 1,9% BITpeillHH opraHH H npH 36,8% OT CMHBOBeTe Ha e3MH,H H T0H3HJIÍI.IlaToreHHHTe 3a HOBeKa cepOTHnOBe Y.enterocolitica 0:3  H 0:9 Ca H3OBHpaHH OT e3HUH,TOH3HJIH H eflHa , npoóa Me3eHTepnaHHH hhm$hh bt>3hh.B CMHBOBeTe ot HpyrHTe opraHH Tesn cepoinnoBe He c 
ycTaHOBeHH. „

llpH 3aKJiaHHTe TeaeTa Y .en teroco litica  e H30JiHpaHa caMO ot npoÓH Meco.B cmhbobo 
Te ot ¿T>OpenH,ci>pna,Hep apoó,e3jmH h b Me3eHTepHajiHHTe hhm$hh bb3jih He e ycTHHOBeHo 
KaHHHHe Ha T03U MHKp0OpraHH3BM.

ÍHCKyTHpaT ce MeTOanTe 3a H3oairpaHe Ha Y .en teroco litica  h enHaei.tHOJiorHHHOTo 
3HaneHHe Ha MecoTO KaTO h3tohhhk na 2epcHHH03a no xopaTa.



5  ■ 2 5  EMOXMMJTCHM CBOMCTBA HA IHAMOBE YiflSINIA iiHTüRüCOLITICA, H30JMPAHH OT 
MBOTHM H MECO

ATaHac ATaHacoa IlaBJioB -  ct. h. c. . k. b. m. h. 
PaäoHHa BeTepHHapHa CTäHuma -  Pyce

>olit ■ÏÏPPy^eKH Ca ÖHOXHMHHHHTe CBOitCTBa Ha maMOBß Yerainia enterocolitica (Y.entero- 
ia TT̂ 1Ca ’ II30-™paHH OT HpeBHO CTiflipataHHe t$eKa^HH npoóa, Mec o, BvrpemHH opraHH h  e3nnii 
n™ “PseeTa h  Te^eTa.ycTaHOBöHO e,ne 3HaHHT6JiHa nacT o t  maMOBeTe noKa3BaT OTK^oneHna 
pian 0XHMH<IHaTa XapaKTepHCTHKa Ha BH£a Y.entarOCOliticaTe3H OTK.TOHeHHH ce H3pa3HB3T 

«̂BHO B pa3jmHHHTe OTHaCHHHH Ha maMOBeTe KBM l-paMH03a, <i-pa(fiHHG3a, d-Me JH0H03a, 
¿tuo HHTHH,ua,IIT03a H W « H a  óasaTa Ha pa3JnreHHTa b öuoxHMHHHHTe cBoäcTBa,rnaMOBeTe ca . Yg“|veHH KBM CJieÄHUTe BHÄOBe: Y.enterocolitica,Y.intermedia,Y.frederiksenii,Y.kristensb

a x l h Yersiniac2.1l3Bi.pmeHO e ÓHOTnnn3iípaHe Ha maMOBeTe ot oiflejiHiiTe BiwoBe.
KyTKPa ce 3flpaBHOTO 3Hâ eHne Ha BiwoBeTe ñepcHHHH.

\

5  - 2 6  HEKOTOPBIE ACIIEKTBI KACAKUfrlECfl MOMJBBMPOBAHOrO COXPAHEHMH 
EAKTEPWAJIBHBIX iilTAM.lOB, HCII0JIB3yBAHHBIX B KAHECTBE 3AKBACKM 
nPH HP0M3B0ÄCBE MHCHBIX mWKTOB

JI.HBaHOBa.H.c. I c t . .TocyuapcTBeHHu hhcthtyt no kohtpojdü JieKapcTBeHH- 
ux CpeÄCTB,MA,C0$HH
Ht . IxeBH30B .CT.H.C.. HHCTHTYT MHCHOfi HpOMhUIUieHOCTH. C0$HH

öHojiorHHecKyio b k t h b h o c t 
MHCHUx nponyKTOB. B Kanec- 
- rjnoTaMaT-ÄöKCTpaHOBaa 
caxapo3H.— 10%-oe ooê ampoHHoe mojioko h <3yjn>0H jipo»äh c 1 .

YcTaHOBjieHO, HTo npoTeKTopu OKa3UBfuoT ÖJiaronpHTHoe Bjuunme Ha coxpaHeHHe 
s Tienoo'MÍH0CT3 ÖeicTepaajiBHux KyjiBTyp b npouecce jmo<iiiuiH3auHH n hx coxpaHeHHe 
Qftuw ^  öcJMe 10 0-3T.BucyuieHHue niTaMMU Öe3 npoTeKTopa nornóajoT b öoxuneH cTe- 
““**> K£s e npouecce jmo$HJUijauHH, Taie h b nepMojmx coxpaHeHHH. 

oirna ^^BF.ïïvajaHHe BanHaiöM CTeneHH xH3HecnocoÓHocTH HccjieuoBaHHUx mtaMMOB títum 
v̂QÄQJicaH -ñKTepoM ¿wroKTopa h ÓHOJiorHHHCTaMH ocoó6hhocthmh óaKTepnajiiHoro



ETUDE SUR L ’ACTIVITE PROTEOLYTIQUE DES MICROORGANISMES PSYCHRO
PHILES ISOLES DE LA VIANDE DE VEAU

Rossitsa Ilieva, Maître de Conférence, Moussa Donzo, aspirant, Anna 
Chmel, aspirante, Institut Vétérinaire Central de Recherche - Sofia

Des etudes sont faites sur 1 activité protéolytique des microorganismes possé
dant un caractère psychrophile et psychrothrophe de développement, isoles, de la 
viande de veau.

Les experiences sont réalisées a partir de 248 souches bactériennes de genres: 
Pseudomonas, Acinetobacter, Aeromonas, Flavobacter, Corynebacter, Micrococcus, 
Vibrio et fam. Enterobacteriacea. et de milieux de culture additionnes de diffe
rents substrats proteique.s - viande de veau, porc, mouton, poulet et poisson.'

Il est prouve la variation du degre protéolytique des souches en fonction des 
substrats protéiques.
Pour la determination des microorganismes responsables de la degradation de 

la viande, recommandation est faite que ceux - la soient éprouvés sur des milieui 
contenant de la proteine correspondante.

5 - 2 8  STUDIES ON THE ANTIBIOTIC SENSITIVITY OP PEDIOCOCCUS CEREVISIAE STRAINS 
136 AND 167 USED AS STARTER CULTURE

K. Boschkova, St. Danchev
Institute of Pood and Plavour Industries, Plovdiv, Bulgaria

Studies were carried out in model systems. Starter culture of P. cerevisiae strains^ 
136 and 167 were used-in form of 24 - hour bouillon suspension in inoculum level 10 
-10' viable cells/cm7 culture media. The antibiotic sensitivity was determined by 
using of the paper - disk method. For measuring of minimal inhibition concentration 
of the antibiotics the method of dilutions was employed. The experiments were made 
at medium pH values of 5,5, 6,0 and 6,5 and cultivation temperatures of 16 and 26 C* 
The obtained results 3howed that P. cerevisiae strains 136 and 167 were sensitive to 
the following antibiotics: tetracyclin, streptomycin, gentamycin, chloramhenicol, 
ampecillin and Kanamycin. The minimal inhibition concentrariqn of theantibiotics was 
in the interval 0,488 - 0,000062 /cm7. The antibiotic sensitivity of the strains
was established to be Influenced by the pH values of culture media and cultivation 
temperature.



5 - 2 9 STUDIES ON THE POSSIBILITY OF PREPARING FAST-RIPENING MEAT PRODUCTS 
USING STARTER CULTURES INSTEAD OF G.D.L.

R.Brankova, M.Radeva» B.Dineva» A.Krestev, E.Barilska 
Meat Techxiol.Institute, Sofia

tempts were made to establish the possibility of substitution G.D.L. in fast- 
iPening products using starter cultures.
ne sausages were prepared according to the formula for fermented sausage "Zakus- 

m  the following experimental variants: 1/ with G.D.L. /Control/; 2/ with 
ihg starter cultures and 3/ G.D.L. and starter cultures /mixed/. Starter cultu-
8 ~ Lactobacilli, micrococci and yeasts, were inoculated in the sausage mixture 

In brobb cultures or free2e-dried.
p  ^stigations were made on the changes of microflora, ev0luation of the sensory 
j operties and sanitary-hygienic assessment were done.

9 results showed that the starter cultures favourabley affected on the quality 
sta +e sausages. Good quality was provided with the combination of G.D.L. and 
the- er cultures as well. The products were superior in flavour and preserved
eir storage quality longer than the products prepared with G.D.L. only.

5 - 3 0 VITALITY OF THE MICROORGANISMS IN FREEZE-DRIED STARTER PREPARATIONS 
UNDER REFRIGERATION CONDITIONS

Tz.Tzvetkov, R.Brankova, M.Julianova, M.Radeva, B.Dineva 
Meat Technol.Institute, Sofia

^tarte T»treatoa Preparations ware obtained from freeze-dried lactobacilli and micrococci 
in a{ t r  ln the Presence of dry skim milk. Dry material is pasked in plastic bags 
Charig or under vacuum and stored in refrigerator at 5°C-1.
riods STin vitality of microorganisms were followed during different storage pe- 
2inK * Ln some of the experiments the importance of the period between the free- 
rencel • the dryinS process was studied. The results showed no significant dife- 
Hount-v! ln the number of surviving microorganisms immediately after two to eisrht 
S°®e o? st°rage.
tuFea f samples packed in the presence of the air were left at room tempera-
1°>00O i more than four year8* The studies on these samples showed that „bout 
their , / ! cïobacilli and 100 micrococci per gramm of the preparation had preserved 
ï̂*6Q0 Reality*
nishor^f? vitality of the starter cultures under normal storage conditions dimi- 
aPplip Problems connected with the storage and the trsnsport before their 

cation in meat products.



b - ai Einfluß der technologischen Bearbeitung auf die Mikroflora der 
gefriergetrockneten Fleiachprodukte

D.Dintschev, E.Zwetkova, K.Beev, N.Alexiev 
Institut für Fleischindustrie, Sofia

Es wurden Untersuchungen für die Feststellung des Einflusses der technologi
schen Bearbeitung (Kuttern, Kochen und Gefriertrocknung von Kalbs- und Geflügel
fleisch und Kalbsleber) auf die Mikroflora durchgeführt.

Die mikrobiologischen Untersuchungen umfassten:
- die Bestimmung der Gesamtzahl der mesofilen aeroben Mikroorganismen;
- Coli-Titer;
- das Vorhandensein von Staphylokokken;
- das Vorhandensein von Salmonella-Bakterien;
- das Vorhandensein von sulfidreduzierenden Clostridien.
Die Ergebnisse haben gezeigt, daß die Rohprodukte die übliche Menge Mikroorga

nismen enthalten, und ihre Zahl befindet sich in den vorgeschriebenen Grenzen.Nach 
der thermischen Bearbeitung und der Gefriertrocknung reduziert sich die vorhandene 
Mikroflora auf die für Fleisch-Halbkonserven normierten Mengen.

5 - 3 2  yCOBEPIDEHCTBÖBAHWE METOÄA I1POH3B02CTBA CblPOBMEHHOrO CBHHOPO 
0K0P0KA Í1PM nOMOnm 3AKBACKM

KiiceBa1, P., 2K6BH30B1, Ct ., flamieB2 , Ct .,
^IlHCTHTyT UHCHOß npOtäUlüJieHOCTH, Co ö h s i BoarapuH
Asuela HHCHTyT IUUUeBOÜ H BKyCOBOÜ npOMHIMieHHOCTH, IlROBaHB, BoarapHfl

MccJieaoBaHu bo3mo*hocth ycoBepuieHCTBOBaHMH ueiosa npoHSBOflCTBa oparimajiiHoro 6oji-  
rapcKoro accopTHMeHTa H3 napenoß cbhhhhu — cupoBHJieHHoro cBMHoro oicopoKa mna
BocnpKHHT cnocoö 3acojia b pe3yjn>TaTe KOToporo 3acoji coBepmaeircH aa 4 - 6  «He», weß 
3a 30 - 35 aHeß. nojiB3yeTCH cuemaHHaH öyjüOHHaH KyjitTypa na BiTaMugB 136gH 167, ko 
Topyio lunpimuBaiQT BMP-cTe c 3acojiB»mnu paciBopou, oöecnemiBaiomHii 10p - 10 ituKpoöHi** 
KJieTOK HS ri)£LM CbipBfle
3áxi)eKTHBHocTB npefljiaraeuoti Haim TexHOJiorwj aacojia yciaHOBJieHa nyieii npocxe*HBaHBfl 
H3MeHeHHM pH ctohhocth, cKopocTH uaccoofíMena, CKOpOCTH h cieneüH aaCOJia H paSBHT 
HCn0JIB30BaHH0ß KyjIBTypU.ycTaHOBJieHO, MToJHcnofli>30BaHiie ueTona cueiuaHHoro 3acojia b npon3B0ÄCTBe cupoBaneH-  
Horo CBMHoro oKopoKa c npoMeHeHMeu CaKTepaajiBHott Kyjn> iypu uiTaimoB 136 -  167 npü-
boäht k coBepmeHCTBOBaHHK) npon3BOÄCTBeHHoro npouecca k k yjiyRuieHHio KasecTBa toto-  
Boro npoayKTa.



5-33 MICROFLORA OF RAW-DRIED BEEF PRODUCTS MANUFACTURED BY AW ACCELERATED 
TECHNOLOGY

M. Chakurov, N. Dimitrova

Institute of Meat Industry, Sofia, Bulgaria

acoef63 in microflora were monitored in delicacy beef products manufactured by an 
dayal+u d technology of dry curing. In the beginning of the production process (5 
hiring +ve counts of lactic acid microorganisms were found to be low in both variants, 
ant wv,tV13 Perl0d* micrococci (staphylococci) reached 1CH in the experimental vari- 
courae they were hardlY detected in the control variants. Gradually, in the 
acid m-01 the agelng and drying process, the levels^of both micrococci and lactic 
lh ”lcro°rganisms rose and reached, on day 18, 1CT for sample and control variants 
were per*mental variants, that level was preserved till day 2b, when the products 
dUctin dy f0r maricetlng. In finished control products (after 42 days), a certain re- 
ferenr>n WaS ^ound dn the counts of both groups of microorganisms (10’ - 1C)4). r 0 dif- 
ween th W+3 found in the titre3 of sanitary indicators (coliforms and Proteus) bet- 
or 3uire+tW0 variants of delicacy products. No salmonellae, pathogenic staphylococci 
to*ardq a "r?aUC1u£ anaerobes were found in any case. Irrespective of the fact that, 

in the counts o f micrococci and lactic acid microorganisms were equal-
had a . Products manufactured by the two technologies, the faster initial growth 
!lUced p0sitlve effect on finished products. The accelerated technology of curing in- 
^dcrea^1 acceleration in the growth of aesirable microflora without resulting in an 

use m  the counts of sanitary-indicative microorganisms.

5 • 3 4  HHTEH3HMHIIHP0BAHH0E IIP0H3B0flCTB0 CbIPOBHJIEHffiJX MHCHtiX HPtWKTOB H3 
CBUHMHU nPH IO0JIL30BAHM CTAPTEPHUX OTLTyp 
I I .  H3MEHEHHH UBETOBO0 XAPAKTSPHCTMKM nPOflYKTA

.KHceBa1 , P ., J[aHweB?’, Ct. ,  PeHep3, M., flsceBHaoB1, Ct. ,  
oMHCHTyT MHCHO0 npOMHUUieHHOCTM, Co$hh, EojirapHH 
oBuciana hhchtyt nmneBoii h BKycoBoK npoiitmuieHocTH. IIjiobzihb . Eojirapsa 
HaytiHO-Hccne«OBaTejn.cKnK HncmyT MHca, 63122 Caapa, $paĤ nn

°KOPOKaBnnS BO3UO*H0CTH HHTeH3H$HUHpOBaH!1H Iip0113B0flCTBa CbipOBHJieHHOrO CBHHOrO 
«yaL■nv^^Pí, HcnoiiB30BaHHn cTapTppHtix KyjiBTyp. HcnojiB30BaHa CMeuiaHHaa dynBOHHaH

_§XJiasaeHHoro MHca mnpHUhiBaioT BMecie 
uucuicitiiawttmi x\j~~ 10*' ILIKpodHHX KJI6T0K Ha rpajlM CMPBH. 

St « if B oSn!1030.® xap ’KTepHCTHKH ycTaHOBHeHH nyieu onpeaenemiH noicaaaTejiefi M ,  YcTaHOD t,i,CTeMe Hunter *
£orK v e c w n ™ ,J ITO HcnojiB30BaHHaH 3aKBacKa ycKopaeT noHHSteHHe pH erne b Hanajre TexHO- 
5^ e«T>Hux npSSeccoB3 H 3THU 0(5ecneyHBaeT yĉ OBiiH Ann npaBmiLHOro npoieKaHuH oiiBe-
Sn<«Hto\!?!:ajieK0BaHHUX ““ “m a x  npoifficc UBeT00dpa30BaHHH npoTBKaeT HHTeH3iiBKee b 
i0cji e ^ p p „ : p0Kax* r 3e nojiyqaeTCH h  donee HactnueHHuii KpacHufi u b s t .
^  OKODnvn^ CyJ2K » CTO0MOCTH Ha ¿2* 0 nUT HUX OKOPOKOB HlieiOT yse 17,5, a a.KOHTDOJtt- 
SecKoro nnnMo- 13 K 3Ta sna^eJiBHaH pasHima coxpaHHeicH b o  Bpeua Bcero TexHojiorn- 
J °n“THHY n CCS*okopokob donee paBHOMepnoe ORBewHBaHiie Bceii pa3pe3H0ti noBepxHocTn.

I



5 - 3 5 . EMflHME KbPXÏ MHKPQ4JI0PATA HA KPAÜHATA TEUIIEPATyPA HPH CBXPAHHBAHE 
HA tiECOTO B 3AMPA3EH0 CBCIOHH1AE

U«JIO MiUieB, CT.H. Cbl'pj AHHK, n.B.M.H.
OKpBZeH BeiepflHapHOUeAHUKHCKH UeHTtp -  XaCKOBO

UnMTHie ca upeBeaeHn Bspxy 24 ruuezaa leTBBpTHHKH, nojiyieHjj no xarneHeH nains 
npn cnaBBeHe na BeTepHHapHO-caHHTapHHTe H3HcKBaHaH.

3a«pa3HBaHeTO Ha aecoTO e H3Bi>piiieHO hhtshsmbho npn -35°C aa 24h, wiea kosto 
■saupa3eHHTe leiBBprnHKH ca paaseaeHn Ha sbo rpynn: eflHnie ca cBxpaHHBaHH npn npaB- 
Ha leiinepaiypa -10°C, a apyrme npa -18°C sa 6 ueceua. Uaiepnaan 3a fiaKTepnoaorni- 
ho nscHeflBaHe ca BaeuaHn ot noBptxnocTia Ha uecoio (w> cowq-o& sÎ) b anHaMHKa Ha 
1-nH, 2- hh, 3-mh n 6-aa ueceu. OnpeaeaeHn ca oCmnn <5poH Hâ aepoÔHopacTHmnTe unKpo- 
opraHn3un (uesoijiiMHi, ncnxpo$nan, ncnxpoTpo$n) n fipons Ha <5aKTepmne etc caHUTapHO,- 
xnrneHHo BHaieHne (KOJin-<3a«xepnn,npoTeyc, cTa$MJioKOKH, eHiepoKOKH n sp.) Ha 1 em*.

ycxaHOBSHO e, ie KpattHaia Teunepaiypa ot -10°C npn ctxpaHHBaHe Ha uecoTO B3a’ 
upaseHO ctcTOHHne onaSBa no-He<5;iaronpjtHTHO oxpazeHne Btpxy unkpoiioiopaTa, otkojikoto 

"-18°C, B Hafl-3HainTeaHa KOJiaiecTBa MaKDOopraHn̂ unie oiiiapaT npes 1-na ueceu » cpeA'

. . .  . . . . .  __  . npn uecoTO, ctxpaHHBaHo npn •
3ar«BaT 70%, a b Kpan Ha 6- mh uecea npn uecoxo, ctxpaHHBaHO npn -18°C -  65% ot Ha- 
JiniHaTa unKpo^aopa. Ot caHHTapHO-noKa3aTejiHHTe unKpoopraHnau« HaK-iyBciBnieaHH ca 
Koan-daKTepnme, a Hatt-ycTOitiBBH -  naeceHnie, B Kpan Ha 1- hh ueceu OTunpai 62% ot 
KOJiH-CaKTepnHTe (c npeBec npn -10°C), a miecemiTe -  e^Ba 14%. 3a pasanna ot ocra- 
Haame UHKpoopraHH3ua KpaitHaia reunepaiypa Ha ctxpaHeHne ot -18°C 0Ka3Ba Btpxy nae* 
ceHme no-HeÔaaronpnflTHO OTpazeHne, otkojikoto -lQoC.

5 - 3 6 INFLUENCE OF NITRITE ON THE ULTRASTRUCTURE OF STitüPTOCOCCUS FAECALIS

T.Atanasova-Assenova, Meat Technology Institute, Sofia
N.Cherepova, Institute of Microbiology, Bulgarian Academy of Sciences. 

Sofia

One of the major functions pf nitrite, used in meat curing, is its inhibitory action 
On microorganisms. The exact mechanism of this action remains still unknown.
The influence of two nitrite concentrations - 50 and 100 ppm, added to the cultural 
medium, has been investigated. A well-developed intracytoplasmic membrane system is 
Observed. In some of the cells, cultivated in the presence of the highest nitrite 
concentration, disintegration of cell wall and cytoplasmic membrane is observed as 
well, resulting in flowing of cytoplasmic content out of the cell.
The ultrastructural changes in the cells of Streptococcus faecalis characterise the 
action of this exogenic factor, which corrects and adapts the cell organisation to 
the varying conditions of the medium.




