















































Pon MEKpDOKOKKOB npencrasileH 17 BEOamm, galle Apy-
rax sctpewansck: M,aquatilis, M,candidus,
M,auranticus, M.cremoides, M.,albatus,
pexe Opyrax ObIE OOHapyXXeHhl M.percitreus,
M.nitrificans, M.halophylus, M.aerogenes,

M.tetragenes,M.citreus, M.globusus, M.varians,
M.luteus, M.flavus, Sarzina.

HUa rpaMHeraTuaBHBEIX NalO9KOBEIX BHOB QGHH;;}’A—(“HH
7 ponos: Flavobacterium, Achromobacter ,
Escherichiae, Pseudomonas, Alcaligenes , ‘
Aerogenes, Vibrio.

l’ifi;v"{f:?i;{i‘ NIHAHHAES NOpPpOOONXKHTEeJILHOCTH BBIAEpPXXKH OKO=

IpE BBICOKOH TeMmeparype noxasano, 49ToO
B Oponecce BhIOEpPXKH OKOPOKOB B pacco/ie B Te4yeHHe 3 H
S CYTOK H CO3peBaHHd HX BO BpeMsl CTeKaHHS, 3HaAvYeHue
HHIO C HCXOOHOH ero BenmurHo# (no mocona

OKOpOKOB) He3HawnTenbHO noBeiliaercs (c 5,588 no 5,95; ¢
9,61 no 5,87 npr 3 cyrkax ® c 5,88 no 5,90; ¢ 5,61 no
5,96 nmpr 5 cyrkax).

ConepXaHme BlarE B OCTATOYHOE KO/JIHYeCTBO HHTDHTA
3aBHCHMOCTHE OT NpPONO/KHTENLHOCTH NOCOJa NpPaKTHYECKH

HEe MEeHdaJI10Ch

yb‘.‘.'IH'{‘,.‘E{'AF: OPOOOJNIXKHATEJ/IbHOCTH BRINCGDXKEKH B paccoije

10 O CYTOK NPHBOAHJO K YBE/HYEHHIO COLEepXXAaHHd CONH B
OIpOAYETe Ha BCeX CTaaHdgX TeXHOJIOH4YeCKOro mpouecca.

Oxopoka, BriepKaHHbI co/le B TedyeHHe 3 B 5 cy-
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TOK OpHE Temneparype 16-18°9, mMenm xopowywp ApPKYIO
OKpacCky |(nokasaresb HHTeHCHEBHOCTH Oxpacke 0,84-0,86;
0,64-0,56). Oprasmonenrrueckas ouneHka 6Gunu1a Bhllle y OKO— ’ ;
POKOB, BhIAEpXAaHHBIX B paccojle NpH yKa3aHHOH Temunepa-

TYpe B Te4YeHHe 3 CyTOoK

[lpr Bun OKOpPOKOB B paccojie B TeueHHe O CyTok
yXyauiaiacd BKYC BeTHHHEI, yBe/HYHBA/laChb €€ COJ/IeHOCTD.

PHIHKO-XEMHYECKHe HCCIe[0BAHHS NOKA3AAH, 9TO MHO
CONepiaHHIO COJIR, B/IA'E B OCTATOYHOI'O KOJAHYeCTBA HHTpPHE™

Ta CYLeCTBeHHBX OTARYRA MeXny 4-ME B 9=ME cCyTkamMmi




[1ng oXoHUATENBLHOI'O0 BHBOOAA O BO3MOXHOCTH HHTEHCH-
dEKanEE npomecca NoOCoJa OKOPOKOB 3a CYeT NOBHILIeHHS
TeMunepaTypsl HpPOBOASTCH [AONOJHHTE/IbHBIE HCC/IENOBAHHS.

Ha ocHoBanmr nabopaTOpHBIX HCC/Ie1OBaAHHHR OBUIE OTO™
Opannt nBe OGakTepHalbHBIE KYJAbTYph M8 NpOBeNeHHS
ONLITOB HAa OKOpPOKax B MNOJYOPOE3BOACTBEHHBIX YCJIOBHSAX.
Onna B3 HEx nprHaanexana K poay Flavobacterium
mon mmcgpom %332 m Opyrags — K poay MOJIOYHOKHCIIBIX
Bakrepni Lact,.plantarum noa wmcppoM ‘117,

CpoficTBa 3THX KY/ILTYP XapPaKkTepH30BAJHCH C/leyIOLLEM.

CroficTBa KyabTypsl moa wwmdgpom “3327:

. NpOTeONHE3 = ,

NHNONAS -,
bepMenTanng caxapos — (caxapoay pacuiennser ¢ o6-
pa3doBaHHeM KHCJ/OTHI, HO Oe3 rasa).

NeHATPEMHEKANAS +,

yeTORYEBOCTE MO OTHOLIeHHIO K 10%—HOMY

NaCl pocT +,

TeMuneparypa ONTHMAJLHad 20-30°,

CeofictBa KynbTyps noa wmcgpom “117:
pepMeHTAalHs yIr/ieBoaos +,
NeHETpPHGEKaNES -y
yCTORAYEBOCTL MO OTHOLUGHHIO K 4%—HOMY
NaCl +

KECnoTHOCTR — 60 .

Ilepen onsitoM OGakTepHanbHYK KyALTYPY BhIpallEBAaIHE
Ha nopepXHOCTH NHETATE/NBHEIX cpea B gawkax [lerpe B
Teuenme 48 vac. npe Temneparype 30°, sarem ee cMuiBaIK
C nosepxsocTH nHTAaTeNLHOR Cpens. paccoaoM (ECnoab3ye-
MBIM ang mocofla OKOPOKOB), H MO ONTHYECKOMY CTaAHOAapTY

KOHnenrpanmo CaKTepHanbHLIX Tea AoBOARAM Ao 1 mapa. B
:

| Ma, KyabTypy BBOAHRIE B OKOPOK BMeCTeé C paccoioM
18pes xpopeHOCHYW CECTeMy u3 pacueta 10 man. Gaxrepu-
QIbHBIX XeTOK HA | I' NpoAYKUHH.

[Iposenennsie PEIHKO~XEMHYECKHe M XHEMHEYECKHe HCCae-
AOBaHMS ONDBITHHX H KOHTPOALHHEX OOpPa3NOB OKOPOXOB He

BRABHAR MeX 1y HEME KaXux-1u60 pasnmuufii no noxasaTensM




JXHAHHIO COJIE H BJlaru,

HETPHETa, DCe OKOpoka ORUJIH XOpOLl H «’,?’.‘,'i,-,
Ta OBIJIO HEeCKOJBLKO NpH BBEeI
HEE B OKOpPOK KyAbLTYPH non wurdgpoM "332° Flavobac—
terium , TO Xe OBlJI0 OTMEYeHO ¥ OPH OpPraHo/IenTHYeCcCKOH

OLeHKse

X aHge HHTQD'&'J OEHT"MeH

BhblBOIHI

1y 3HageHdeM pH ® KonEwecTBOM MHKpPOOpPraHus =

MOB C NPOTEeOJIETHYEeCKHEMHE CBOHUCTBaAMH ycTaHopl/ieHa olnpe- '

OelleHHad 3aBHCHMOCTD. ‘

OKKOBRBIe BHIOBI 'Jv'ii'ﬁT‘,‘FJHH, BbidBJIeHHEIe B paccojiax,

N

Onanair Goabuiell GROXEMEYECKOR AKTHBHOCTBLIO IO CpaBHe-
HHIO C Na/IOYKOBLIMH BHIAMH,
3. Monognokucanie GaKTepHH, BhIZIe/IeHHLIE B3 PACCOJIOB,

JAafapT AKTHBHBIMH TI'NIHKO/IHTHYECKHEMHE CBOHRCT BaAMH; HaH~"

O0J/iee AETHBHBEIMHE KHCJIOT /ﬂ;;rrﬁz's’l“r""‘}'I:{\H‘ ABJNLIOTCH MOJI04Y~

YKHC]
4 BAHHBIX pAacCoOJIOB npencraBieHa
NABHH KO/EYeCTBOM BHIIOB MHKPOOp—
ragg3Mo Hecnopoobpaaywwex 6akte -
Ui )YHOKHCIBIX GakTepnii,

AuBaoTCH: ‘M aquatj." 18, 'Irf.'c'a;ndidvus, e S
M.aurantiacus, M.cremoides, M.albatus;
23 nmanouxoesix puaoe:  Flavobacterium, Achromo-
bacter, Pseudomona3°

B3 rpyunns ‘ : L.plantarum,Str.lactis,
nterococcus, L.leichmannii. . i
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ONHHAKOBBIe [aHHbIE MO (GH3HKO-XHMHYECKHM NOKasaTeldM H

OpraHonenTuyeCkofl omeHke.
' OOJIYIPOH3BOACTBEHHEIX YCJIOBHS

8. Uccnenosansnl B

ABe nobGynuTenbHble OakKTepHanbHbIEe KYJALTYPH: O HZ
raans

wrgppoM “332° m opy-

pona Flavobacterium mon LEdy Py
monouHokHcaux Gakrepu# Lact.plan-
11" m ycraHoBneHo, -

|

yABT Y]

rag 3 cemeiicTaBa
9TO K

tarum non 1wudpoM
noa wmumcdpom “332" obecneumBana
roToBeIX JEOPOKOB,

IeHHe

HexoTopoe

Opra’HonenTrYeckoll OUNeHKY
1OJICIITHY KOk iKk
apoao/ixKapTCd B HaAlpaB/IeHHH:

. Hccne,1oBanng
) 1 2 [eHAsd OHOXEMHYECKHX HCClenoBauuil (HaMeHenug
IR "

a) npopel
B GenxkoBo#t, >KHPOBO#, yraesoaHoOM PpaKuHEgX C ueibl C
10BaHHg BOBMOXHOCTH HHTEeHCH(MHKAUHH eXxH IF'HYEeCEOro
PO 1 H3TOTOBJ/IEHHA OKOpPOKOB;
O) nonbopa HOBBIX OaKkTepHaNbHBIX KY/ALTYpP H CcTabuan-
ALK uX CBONCTB
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COVER PICKLES MICROFLORA IN SMOKED PORK MEATS
AND BACON PRODUCTION
Kukharkova L.L., Lavrova L.P.,

Freidlin E_M. ,Kastrulina Z.N.,
Perova P.V., Bushkova L.A.

Investigations connected with revealing the role and im-
Portance of stimulaling oultures in ham, bacon and smoked
POrk meats produotion are described in a comparatively limited
Dumber of works (1, 2).

Agulnik and Malakhov (3) determined that some “aroma-de-
Yeloping" miorobic cultures introduced into brines imparted
8pecific odour and taste to corned beef without causing meat
8poilage,

In 1961 in VNIIMP (4) there were investigated the bio=-
Shemical properties of microorganisms isolated from some oover
Plokles, and a set of probing experiments was performed on
the stimulating cultures use in ham production. These studies
showed that micrococol as compared to rod species were of a
Bore versatile biochemioal activity, Thus, 70% of the mioro-
80cous strains studied, had lipolytic properties (they redu-
®ed nitrates) and over 72% had glycolytioc properties (they
fermented sugars used in sausage production).

The addition of stimulating cultures into pumping pickles
&t hams curing exerted a certain effeot upon fermentative pro-
®8sses oocurring in piokles and meat. It was indiocated ly the
Shanges ip pH-values, the residual nitrite level, the impro-
Yement of organoleptioc indice of finished hams. Out of the &
Cultures studied, the best organocleptic scores were givea tc
the hams, into which L. plantarum was introduced (5.5 mln of
bacteria per 1 g of hams) and curing was carried out by step-
Ped dicrease of temperature for 16 days.

Ham ouring methods, available at present, are very long-
Continued and use comparatively low temperatures (2—~°). Even
the most progressive method of ouring through the bdlood aystem
Tequires from 14 to 17 days. A great attention is paid to the
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intensification of the curing process and the improvement of
hams quality.

Arens (5) suggested ham ouring through the blood system
be done at higher temperatures in the cure rooms (12—150). In

this case the ouring time i1s cut to 3 days and the draining
ime - to 4 days at 0-4°,

Drozdov and Iskandaryan (6) carried out experiments on
ham curing at 18-50° and found that the use of higher tempe-
ratures cuts curing time considerably (by 5-6 times) and pro-
vides finished products of a good quality. The authors recom- '
mend to carry out curing at 15% after 24-72 hour meat ageing .

]

at 4" whioch results in the production of hams with normal oco-

lour, aroma and taste (7).

Satisfactory results were obtained with ham curing in
ciroulating brines at 50° for 18 hours (8).

The object of our work is to study the specific microor-
ganism composition of cover pickles and smoked pork meats and
to choose cultures of most active blochemical properties to
subsequently perform experiments in ham, bacon and smoked
pork meats production. Besides, we studied the possibility of
intensifying ham ocure process at higher temperatures and tried to

ol

find more significant physico-chemical and biochemical indice
e

arbonyl compounds

o

oh
(pH-values), oolour intensity and
Many workers believe that best hams are produced with pH n

higher than 5.5, A number of researchers associate aroma de-

velopment in food products with carbonyl compounds presenoce
e
9-14 ).,
Mioroorganisms isolation from pickles ‘ '

22 cover pickles were studied which came from 12 meat
3

processing plants., The pickles were commercially used for
10-18 months and two pickles only were used for a more pro-

4

and 16 years

Studies on physico-chemical and microbiological indioce
d the organoleptic evaluation of the pickles showed that

B

there were no essential relationships among pH-values,the to-



tal mioroorganisms load (in 1 ml of solution)and organoleptic

Scores. Thus, in the 5-year cover Pickle with pH=7,1 the
total load of miorobes was 3 mln/l ml and organoleptic scores

Corresponded to those for a fresh pickle; in the 10-days
Plckle pH-value varied within 6.7-7.1, the total load in
Partiocular samples exceeded 20 mln and organoleptic scores

Vere unsatisfactory. More fully the microbial loading of the
Pickles manifests itself after plating on the brine agar.

Tables 1 and 2 give data on the biochemical pro-
. .Derties of strains isolated from pickles,

able 1
Biochemical properties of 439 strains, other than
lactobacilli
Blochemical ¢! Coocl - 270 f Rods - 169
r 8 0 s W s W = ———— B S ————————————————
Properties :Number of :% of :Number of % of
!strains giv-:the ‘strains giv- :the
‘ing positive:studied:ing positive :studied
ireactions iones :ireactions iones
Denitritying 133 ‘49,2 ¢ 87 51,4
Lipolytie : 50 : 18.1 : 12 e
*roteolytic - 87 3 o) 38 P 22.4
A‘°ng them:
&) ocoineidence of
the above three ° . : _
Properties within' 17 el 15 (e 9 . PP
the same strain : . "
®) coincidence of 18 b Bt t 3.3
. two properties :
' J of proteolysis : : ? : &
&ad lipolysis : " : i 3
2) of 3 : : : :
ipolysis and - < A : , . -
d"nitrificat:on : 35 . 12.9 8 8.7
s : :

From the above data it 1s seen that coocus bacteria
e
t°mD&red to rod 8pecles, are of a greater bdiochemiocal activi-
Vs the coincidence of three or two properties within the same

st
faln b°1n£ met oftener among miorococed.
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.Number of strains,

.investigated

Enterococous : 34 : + : + : -
Str. lactis : 6 A AL LT
L. leiohmannii ; 7 ; -~ ; + ; -
L. plantarum : 56 FORg - Shk ey o i

The given data confirm the previously drawn conclusion

>

that NaCl content within 6.5% does not prevent lactobacilli

0
isolated from pickles, from reproduction.

Acid producing activity of the investigated
lactobacillus strains
Table 3
Acid producing activity of lactobacilli
isolated from pickles

Number of

agulating
¥
o

LT Tl SRR N S | Wy el [ B g T T SRS < o
Streptococous : 6 : 6 : - 1 - 1 60-120: 6
<1actis . . . . :
“nterococous f 34 f 19 f - 5 : 40-60 ° 34
L-Dlantarum : 56 B S € 34 : 40-60 56
L.leiohmannyy * T g ema e e S Ry

Most active acid producing strains proved to be those of
Str, lactis. Out of the 6 investigated strains all coagulated
Bilk within the first two days and their acidity *i:c_ WAas
::ﬁi:f Z:?j ??nfﬁofv?ther species “cv?r 100°) Among L.plan-
iy 14 (26.7%) coagulated milk within the first two

days and their acidity did not exceed 60°,
Pickles microflora was represented by 29 species of nmn-

8po
Poreforming miocroorganisms, including & s







terial cultures to perform experiments on ham under semi-
commercial conditions. One of them was of th Flavobacterium
génus under the symbol "332", the second belonged to the

Lact,plantarum genus under the symbol "11°,

[he properties of these ocultures were as follows.
n

-~ (saocharose was split to

not gas,

NaCl growth +

v 0-.10°
Optimal temperature 20-30%,

Prior to the experiment the bacterial oulture
°n the surface of nutrient media in Petri dishes at
8

%8 hours, then washed it off the surface of the nu

b means of pickles (used for ham ouring) and by the optical
Standard bacterial cells conoentration was adjusted to
l mlrd/31 mil.

The culture was introduced into hams wi

.

through the blood system in the quantity of 10 mln of bao-
terial cells per 1 g of product

The physico-chemical and ohemical studying of the control

and experimental ham samples did not show any difference in
Ph-values, as well as in salt, moisture and residual nitrite

Contents, All the hams were well coloured, nitroso pigment

Yas introduced; the same was the result of the organolepti

evaluation.







a) a blochemical study (changes in protein,
hydrate fractions) aimed at substantiating the possibility

- -
(oY

. |
P

<

:nsify ham produotion technologys
b) choosing new bacterial cultures and stabilizing their

Properties.
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