
































Poix mhkpokokkob npeACTaaneH 17 bhabmh, name npy— 
rax BCTpenanacfa: M .a q u a t i l i s ,  M .can d id u s ,
M .a u ra n t ic u s , M .c rem o ld e s , M .a lb a tu s ,

peace Apyrxx 6mjih oÔHapyaceHhi M .p e r c i t r e u s ,
M. n i t r i f i e  a n s , M .h a lop h jr lu s , M .a e ro g en es ,
M . t e t r a g e n e s ,M .c i t r e u s ,  M .g lob u su s , M .y a r ia n s , 
M .lu te u s , M . f la r u s ,  S a r z in a .

H3 rpaMHeraTHBHbix nanoaxoBhix bhaob oCaapyaceHu
7 ponoB: F la v o b a c te r lu f f l ,  A ch rom obaoter , 
E s o h e r ic h iæ , Pseudom onas, A lo a l ig e n e s  , 
A e ro g e n e s , V ib r i o .

H3yaeHHe b/ihhhha npononacHTeatHOCTH BbiAepncxH oxo- 
POkob b paccone npn bmcokoS TeMnepaType noxa3a.no, hto 
b nponecce BuzxepacKH oxopoxoB b pacco/ie b TeneHHe 3 h 
5 cyrox h C03peBaHHfl hx bo Bpemh CTexaHaa, 3HaaeHne 
pH no cpaBHeHHio c hcxoahoA ero BeJiaaBHoft ( ao  nocona 
OKOpOKOB) He3H8HHT©JlbH0 noBbimaeTca (c 5,53 no 5,95; c 
5,61 zxo 5,87 npa 3 cyrxax h c 5,53 no 5,90; c 5,61 no 
5,96 npa 5 cyrxax).

CoAepacaHae anarH h ocTaToanoe xonanecTBO hhtphtb b 
33BHCHMOCTH ot npOAO/iacHTe/ibHOCTH nocona npaxTHaecxH 
He MeHHHOCb.

yBenHaeHHe npoAO/iHCHTenbHOCTH BbinepacxH b paccone 
AO 5 cyrox npHBOAano k yBenHaeHHio coAepacaHHH cona b 
npoAyKTe na Bcex CTâAHax TexHonoraaecxoro npoaecca.

Oxopoxa, BbiAepacaHHbie b paccone b TeneuHe 3 h 5 cy- 
tok npa TeMnepaType 16-18°, HMena xopoiuy» apxyio 
oxpacxy (noxa3aTe/ib HHTeHCHBHocTH oxpacxH 0,84-0,86; 
0,54-0,56). OpraaonenTaaecxaa oneHxa 6una Bbime y oxo- 
poxoB, BbiAepacaHHbtx b paccone npa yxa3aHHOft TeMnepa­
Type b Teaenae 3 cyrox.

ripH BUAepacxe oxopoxoB b paccone b TeaenHe 5 cyrox 
yxyAiuancH Bxyc BeTaaHbi, yBenaaaBanacb ee coneHOCTb.

«t>H3Hxo-xHMHHecxHe BccxienoBatma noxa3a/iH, hto no 
coAepacaHHK) cona, anarx h ocraToaHoro xonH aecTBa HBTpa— 
Ta cyiuecTBeHHux OTnaaafl Me*Ay 4 -mh h 9-mh cyTxaMH 
CTexaHxa He yeraHoaneHO.
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Ana OKOHHaTe/ibHoro bu boa a o bo3mohchocth hhtshch— 
4>HxauaH npouecca nocoaa oxopoKOB 3a caeT noBumeHHa 
TeMnepaTypu npoBOAHTca AonoaHHTeabHue accaeA O B anaa.

Ha ocHOBaHHH naöopaTopHux nccaeaobhhhö 6uaH oto-  
6paau ABe öaKTepaaabHue xyabTypu Aaa npoBeAeHHH 
onuTOB Ha OKOpoKax b noaynpoH3BOACTBeHHux ycaoBHax. 
Oahb h3 hhx npHHaAaeíKaaa k poAy F la V O b a C t e r iu m
noA iu h 4)pom  ' 332 '  h Apyraa -  k poAy MoaoaHOKHcaux
BaxTepHË L a o t .  p l a n t  a ru m  hoa  iahc^pom  ' i l ' .

CßoflcTBa 3THX KyabTyp xapaxTepH30BaaHCb caeAyiomHM .
CßoflcTBa xyabTyp u noA ujh^POm ' 332 ' :

)  npoT6oaH3 -  ,
HHnoaH3 -  ,
c^epMeHTauHH caxapoB -  (ca x a p o 3y paciuenaaeT c 06— 
pa30BaHH6M KHCaoTu, ho 6e3 r a 3a ).
A 0HHTpH(|)H Kauaa +,
yCTOflHHBOCTb nO OTHOmeHHIO K 10%-HOM y  
NaCl pOCT +,

TeMnepaTypa onTHMaabHaa 20- 30 ° .

CßoflcTBa KyabTypu noA macfcpoM '1 1 ':
>ÿepMeHTauHH yraeBOAOB +,
A6 h ht pH(ÿa Kauaa -  ,
yCTOËHHBOCTb UO 0TH0UI6HHK) K 4% “ HOMy
NaCl +. 0

KHCaOTHOCTb “ 60 .

ilepeA onuTOM ÔaKTepaaabHyio KyubTypy BupamaBaaa 
Ba noBepxHOCTH uaTaTeabHux cpeA b aauiKax rieTpa b 
TeneHHe 48 sac. npH TeMuepaType 30 ° ,  38T©m ee CMUBaaa 

noBepxaocTH nHTaTeabHofl cpeAu paccoaow (acnoab3ye- 
* um Aaa nocoaa OKopoKOß), a no onTHHecKOMy CTaHAapTy 
KOHueHTpauaio CaKTepaaabHux Tea AOBOABaa ao 1 wapA. b 
1 Ma. KyabTypy bboahuh b OKopoK bm©ct6 c paccoaoM 
Hepe3 k po Be hoc h y io cacTeMy h3 pacaeTa 10 mbh. ÔaKTepH— 
^ ibhux KaeTOK aa 1 r npoAyxuHH.

ripOBeAeHHUe C$)H3HKO-XHMHHeCKHe K XHMHHeCKHe accae- 
AOBaHHH onuTH ux a KOHTpoabHux oôpaauoB oxopoKOB He 
BMaBHaa Me*Ay hhmh  k o k hx—aa6o pasaaaafi no noxa3aTeaaM
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pH, cozzepxcaHHio cone h Bnarn, octaTOHHOMy xonanecTBy 
HHTpHTa. Bee oxopoxa Guns xopomo OKpameHhi, h coaep- 
>KaHHe HHTpo3onHrMeHTa 6bino Hecxo/ibxo Bbitue npn BBene- 
hhh b OKopoK xyjibTypu non uiHcfcpoM '332' F la v o b a c — 
te r iu m  , TO jxe 6bino OTMeneno h npa opraHO/ienTHaecxofi
oneHKo

B bl B O a  bl

1. MeJKny sHaieHneM pH h xo/iHaecTBOM MHKpoopraHH3  -  
MOB C npOTeOJIHTHBeCKHMH CBOfiCTBaMH ycTaHOBneHa onpe- 
neneHHaa 38bhchMOCTb.

2. KoKKOBbie BHAbi 6axTepHft, BMHBneHHbie b pacconax, 
06/ianaKrr 6onbmefi 6 H O X H M H n e c x o f l aKTHBHOCTbio no cpaBHe- 
HHJO C na/IOHKOBblMH BHAaMH.

3. Mo/ioaHoxHCJibie 6aKTepHH, Bbme/ieHHbie H3 pacco/iOB, 
06naAa»T aXTHBHbIMH r/IHXO/IHTHHBCXHMH CBOfiCTBaMH; HaH-
6onee axTHBHbiMH KHCJi0T006pa30BaTe/iaMH HBnaioTCH mo/ioh-  
HOKHC/Ibie CTpenTOKOKKH •

4. Maxpotfcnopa HecneAOBaHHbix pacconoB npencTaB/ieHa 
cpaBHHTenbHO orpaHHneHHbiM xo/iHaecTBOM bhaob MHxpoop- 
rauB3MOB; BbiHB/teHO 29 bhaob Hecnopoo6pa3yioiAHX 6axTe- 
pafi, b tom HHcne 4 BHAa MonoHHOKHC/ibix CaxTepHfl.

5. M3 kokkobux 4>opM qame ApyrHx b paccone o6Hapy-
>KHBajoTCH: M .a q u a t i l i s , M .oan d id u s , 
M .a u ra n t ia c u 8 , M .c rem o id e s , M .a lb a tu s ;
H3 nanoHKOBbix bhaob: F la r o b a c te r iu m , Achrom o-
b a o te r ,  Pseudom onas;
H3 rpynnu MO/iOHHOxHCnbix: L . p lan ta ru m , S t r . la o  t is ,
E n te ro c o c c u s , L . le lc h m a n n l l .

6. n  pH Me He h He bucokoA TeMnepaTypu (16 -18°) yexo- 
pano n*4>4>y3HK) CO/IH b MbunenHyio TxaHb, oCecneHHBano 
HHTeHCHBHy», paBHOMepHyio oxpacxy h ynyainano opraHO- 
nenTHaecKHe noxa3aTe/iH oxopoxoB npH BbiAepJKxe b pacco- 
n*  b TeaeHHe Tpex cyTox.

7. n pH coxpauieHHH npono/nKHTe/ibHOCTH CTexaHHa oxo- 
POXOB c 9 AO 4 cyTOx npH TeMnepaType 2-4° nonyaeHbi
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OflHHaKOBbie naHHbie no 4)H3HXo-xHMHnecxHM noxa3aTeJiHM h 
opraHonenTHHecKoii oueHKe.

8. HccneflOBanbi b nonynpoH3BOACTBeHHbix ycnoBHHx 
■QBe noÖyflHTenbHbie öaxTepHanbHbie xyjibTyphi: oana H3 
poaa Flavobacterium non uiHtfcpoM '3 3 2 ' H apy- 
fan H3 ceMeñcTBa MonoHHoxHCJibix 6axTepHfl Lact.plailr- 
ta ru m  BOA uiHc^poM ' l i '  H yCTaHOBJieHO, hto xyjibTypa
noa uiHc^poM '3 3 2 ' oöecneHHBana HexoTopoe ynymueHHe 
opranonenTHHecKofl oushkh totobux oxopoxoB.

WccneaoBaHHH npoaojiJKaioTCH b HanpaaneHEH:
а) npoBeaeHHH 6hoxhmhh6Ckhx HCcneflOBaHHñ ( h3M6hshkb 

B 6enxoBofl, khpoboA, yr/ieBoaHOË cJjpaxiiHHx c ue.ibjo o6oc- 
HOBaHHH B03M0JK HOCTH HHTeHCHĈ DHXaUHH TeXHOJIOrHH6CXOrO
npouecca H3roToaneHHH oxopoxoß;

б ) nofl6opa hobwx 6 axTepHa/ibHbix xynbTyp h ctböh/ih—
3aUHH HX CBOfiCTB.
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THE AIX-UNION RESEARCH INSTITUTE OF MEAT INDUSTRY 
U S S R

COVER PICKLES MICROFLORA IN SMOKED PORK MEATS 
AND BACON PRODUCTION

Kukharkova L.L., Lavrova L.P., 
Freldlin E.M..Kastrullna Z.N., 

Perora F .V ., Bushkova L.A.
Investigations oonneoted with revealing the role and 1*- 

Portanoe of stimulaling oulturea In has, bacon and amoked 
Pork meats production are deaorlbed In a comparative^ limited 
number of works (1 , 2).

Agulnlk and Malakhov (3 ) determined that some *aroma-de- 
veloplng" mloroblo oulturea lntroduoed Into brlnea Imparted 
sPeolfio odour and taate to oorned beef without causing meat 
“Pollage.

In 1961 In VNIIMP (4 ) there were Investigated the bio- 
ohemloal properties of mioroorganlema laolated from aome oovar 
Pickles, and a set of probing experiments was performed on 
the stimulating oulturea use In ham production. These studies 
showed that mlcroooool as compared to rod speoles were of a 
■ere versatile bloohemloal activity. Thus, 70* of the mloro- 
e°oous strains studied, had llpolytio properties (they redu- 
oed nitrates) and over 72* had glyoolytlo properties (they 
fermented sugars used In sausage production).

The addition of stimulating oulturea Into pumping plottes 
at hams curing exerted a oertaln effeot upon fermentatfre pro­
poses ooourrlng In plokles and meat. It was lndloated by the 
changes in pH-values, the residual n itrite level, the Impre- 
T*®*nt of organoleptlo lndloe of finished hams. Out of the 6 
cultures studied, the best organoleptic scores were given tc 
tbs hams, into whloh L. plantarum was lntroduoed (5.5 min el 
bacteria per 1 g of hams) and ourlng was carried out by atop- 
P«d dloreaae of temperature for 16 days.

Ham ourlng methods, available at present, are very long- 
oontlnued and use comparatively low temperatures (2 -4 * ). Sven 
the most progressive method of ourlng through the blood system 
* *quires from 14 to 17 days. A great attention Is paid to the



Intensification of the coxing process and the improvement of 
haas quality.

Arens (? ) suggested haa ouxlng through the hlood system 
he done at higher temperatures In the oure rooms (12-1?°). In 
this case the ouxlng time Is cut to 3 days and the draining 
time -  to 4 days at 0-4°.

Droador and lakandaryan (6 ) carried out experiments on 
haa curing at 18-20° and found that the use of higher tempe­
ratures outs curing time considerably (by 2-6 times) and pro­
vides finished produots of a good quality. The authors reoom- 
aend to carry out ourlng at 12° after 24-72 hour meat ageing 
at 4° whloh results In the production of haas with normal co­
lour, aroma and taste (7 ).

Satisfactory results were obtained with haa ourlng In 
circulating brines at 20° for 18 hours (8 ).

The object of our work Is to study the speolflo microor­
ganism composition of oorer pickles and saoked pork aeats and 
to ohoose cultures of aost active bloohealoal properties to 
subsequently perfora experiments In haa, bacon and saoked 
pork meats production. Besides, we studied the possibility of 
Intensifying haa cure prooess at higher teaperatures and tried to 
find more significant physioo-ohemloal and biochemical lndloe 
(pH-values), odour Intensity and oarbonyl compounds oontent. 
■any workers believe that best haas are produoed with pH not 
higher than 2.2. A number of researchers associate aroma de­
velopment In food products with oarbonyl compounds presenoe 
(9 -1 0 .

Mloroorganlsaa Isolation from plokles

22 oover pickles were studied whloh oaae from 12 meat 
processing plants. The plokles were commercially used for 
10-18 months and two pickles only were used for a more pro­
longed period (2 and 16 years).

Studies on physico-chemical and aloroblologloal lndloe 
and the organoleptic evaluation of the plokles shoved that 
there were no essential relationships eaong pH-valuea,the to-
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tal mioroorganisma load (in  1 i l  oi solution)and organoleptic 
aooree. Thus, In the 5-year cover pickle with pH-7 . 1  tho
total load of mlorobes was 3 mln/1 ml and organoleptic scorea 
corresponded to those Xor a fresh pickle; in the 10—days
Pickle pH-ralue varied within 6.7-7.1, the total load in 
Particular samples exoeeded 20 min and organoleptlo scores 
were unsatisfactory. More fu lly  the mioroblal loading of the 
Pickles manifests It s e lf  after plating on the brine agar.

Tables 1 and 2 give data on the bloohemlcal 
^Parties of strains Isolated from ploklee.

pro-

Bloohtmlcal properties of 439 strains, other than 
lactobac llll

Table 1

Biochemical
Properties

Coool -  270

Number of 
strains giv­
ing positive 
remotions

Rods -  169

*  of 
the
studied 
ones

Number of :% of 
strains g lr -  :the 
lng positive :studied 
reactions :ones

D®nitrifylng

Blpolytlo
Proteolytic
**°ng them:
®) oolneldenoe of 

the above three 
Properties within 
the same strain

J ooinoldenoe of 
t»o properties

) of proteolysis 
*nd llpolyels

'  of llpolyais and
denltrlfioatlon

133 49.2 ! • • 87 ; 5 1.4
50 i 18.1 : 12 : 7.1
87 32 !

t >
a a

38 1 22.4

17

• e
t t 

i 6,2 t 9
! 5,3

18
! : 
: 6.6 t 
l :

6 t 3.3

-
i t 
i : 
t “ : - ;

33
: : 
i 12.9 :
t i

8 S 4.7

oom °* ab0T* dat*  U  iB that oo°cu* bacteria, as 
V  to rod apeolee, are of a greater biochemical a o t lv i-

* oolneldenoe of three or two properties within Urn same 
being met oftener among mloroooool.
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Glycolytic properties of the 103 lactobacillus strains 
studied, are presented in Table 2.

Table 2
Glycolytlo properties of lactobacilll isolated 

from piokles

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

Carbohydrates : 
and other :
compounds :

Glucose 
Lactose :
Saooharose J
Mannitol :
Dulcltol 
Xylose :
Arablnose J
Sorbose :
Raffinose |
Sorbitol :
Glycerol 
Trehalose :
Cellobiose ;
Sal loin :
Maltose

Amount of fermentative strains
34 strains 
in a ll

6 strains : 7 stra ins :56 strains
In a ll In a ll : In a ll  

--------------
34 ; 6
34 : 6
34 ! 6
34 :
34 ; 6
34 î 6
34 I 6
34 : 6
34 i 6
34 :
34 î 6
34 : 6
34 ! 6
34 : 6
34 ! 6

56
: 56
: 56

56
! 56
: 56
; 56
i 56

! 56
: 56

: 56
: 41

The studied lactobacillus strains fermented sugars 
usually employed in sausage production (gluoose and saoohaxo^j 
se ). *

Knteroooool and L.plantarum were of most active glyooly- 
tic properties, neither of the laotobaoillus strains had pro- 
teolytio or lipolytic properties. Salt tolerance of the laott*' 
b a c illi studied, was as follows:
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Speoies o f laoto - Number of strains Reproduction at NaCl
bao illl investigated concentration:

4* : 6.5* 10*

Enterooocous 34 ♦ : ♦
Str. lactis 6 + i + -
ê leiohmannii 7 ♦ : ♦ -

L. piantarum 56 ♦ * + -

The given data confirm the previously drawn conclusion 
that NaCl content within 6.5* does not prevent lactobacilli, 
Isolated from pickles, from reproduction.

Acid producing activity of the Investigated 
lactobaclllus strains

Acid producing activity of lactobacilli 
Isolated from piokles

Table 3

Species
:Number of 
:strains in­
vestigated

Number of milk co­
agulating strains

_____________
up

Streptooocous : 6 
lactis

vu c . mi v u y

6 : 60-120 6

Enterococcus J 34 19 j 11 5 40-60 34
1-plantarum : 56 14 : 8 34 40-60 56

leiohmannii | 7 -  ! 2 5 40 7

up up

Acidity 
by Ter- 
ner 
in .

:Number
:of
: s trains

Most active acid producing strains proved to be those of 
Str' lactic. Out of the 6 investigated strains a ll  coagulated 
■Aik within the f ir s t  two days and their aoidity (in 0)  was 

«tor than that of other speoles (over 100°). Among L.plan- 
*ru" ’ onl^  1* (26.7*) ooagulated milk within the f ir s t  two 
*ra and their acidity did not exceed 60°.

Pickles mlcroflora was represented by 29 speoles of nco- 
Poreformlng microorganisms, including A speoles of lacto­
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b a c il l i :  L.plantarum, Enterococcus, Str.lactls,L.lelohmannli.

Mlerococous genua waa represented by 17 species,the fo l­
lowing being more frequent: M.aquatllls, M.candidus, M.auran- 
tlcua, M.cremoldes, M.albatua; more seldom were found: I.p e r-

H .nltrlfloans, M.halophylus, M.aerogenes, M.tetrage- 
nes, M.cltreus, M.globosus, M.varlans, M.luteus, M.flavus, 
Sarzlna.

Of gram-negative rod speolea the following 7 onea were 
found: Flavobacterium, Achromobacter, Eeoherlchlae, Pseudo- 
monas, Alcaligenes, Aerogenes, Vibrio.

Studying the Influence of the period of ham keeping in 
pickles at a high temperature Indicated that during 3- and 
5-days keeping of hams In pioklea and their ageing while 
draining the pH-ralue riaea alightly as oompared to the In i­
t ia l one prior to curing (from 5.53 to 5.95} from 5.61 to 
5.87 for 3 daya and from 5.53 to 5.90; from 5.61 to 5.96 
for 5 daya).

Moisture and residual nitrite contents, as Influenced 
by curing time, was practically the same.

An increase In keeping time in pickles up to 5 days re­
sulted In Increasing salt oontent In products at a ll  stages 
of the technological prooess.

Hama kept in pickles for 3 and 5 days at 16-16° were of 
a good bright colour (the oolour Intensity value waa
0.84-0.86; 0.54-0.56). Organoleptio soores were higher for 
hams kept In pioklea at the mentioned temperature for 3 days.

then keeping hams In pickles for 5 daya, hams palatablll- 
ty became worse and their saltiness rose.

Physico-ohemlcal Investigations showed that by sa lt, 
moisture and residual n itrite oontenta there were no essen­
t ia l differences between the 4-th and the 9-th daya of 
draining.

To draw the fina l conclusion of the possibility to In­
tensify ham curing process by Increasing temperature, supple­
mentary experiments are being oarrled out.



/ f

On the basis of laboratory studies, we chose two bao- 
te rla l cultures to perform experiments on ham under semi- 
commercial conditions. One of them was of the Plarobacterium 
genus under the symbol "332", the second belonged to the 
Lact.plantarum genus under the symbol •11».

The properties of these oultures were as follows.
The *332* culture properties:

Proteolysis -  
lipolysis -
sugar fermentation -  (saocharose was sp lit to form acid, but 

not gas)
dealtrifliation
resistance to 10« NaCl growth
optimal temperature 20-30°.

The culture "33211 properties: 
oarbohydrates fermentation +
¿•nitrification -  
resistance to 4* NaCl + 
acidity -60°.

Prior to the experiment the bacterial oulture was grown 
on the surface of nutrient media in Petri dishes at 30° for 
48 hours, then washed it  o ff the surface of the nutrient media 
by means of pickles (used for ham ouring) and by the optical 
standard bacterial oells oonoentration was adjusted to 
1 mlrd/i ml.

The oulture was introduced into hams with the pickle 
through the blood system in the quantity of 10 min of bac­
teria l oells per 1 g of produots.

The physioo—chemical and ohemical studying at the control 
*nd experimental ham samples did not show any difference In 
PH-ralues, as well as in sa lt, moisture and residual n itrite  
contents. A ll the hams were well coloured, nltroso pigment 
Isrel was somewhat higher in hams into which the »332« oulture 
*** introduced; the same was the result of the organoleptic
evaluation.
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Conclusions

1. A certain relationship has been established between 
pH-ralues and microorganisms quantity, on the one hand, and 
proteolytic properties, on the other hand.

2. The coccus species of bacteria, found in pickles, are 
of a greater biochemical activity as compared to the rod 
species.

3. Lactobacilli, isolated from pickles, have active gly­
colytic properties; the most active aoid-producers are Str. 
lactls. I

4. Microflora of the pickles studied, is represented by 
a comparatively limited quantity of species; there have been 
revealed 29 species of non-sporeformlng bacteria, among them 
4 species of lactic bacteria.

3. Of the coccus forms, most frequent in pickles are the 
following ones: K .aquatllls, M.candidus, K.aurantlacus,M.cre­
molde s, M.albatus; of rod forms -  the following ones: Flavo­
bacterium, Achromobacter, Pseudomonas; of the lactic group -  
the following ones: L .plantarme, Str. lac tls , Enterococcus,
L.lelchmannll.

6. The rise of temperature (16-18°) accelerated salt 
diffusion into the muscle tissue, provided intensive even co­
lour and Improved organoleptic scores for hams being kept in 
pickles for 3 days.

7. Cutting ham draining time from 9 to 4 days at 2-4°
resulted in the fact that physico-chemical and organoleptio 
data were s im ilar. ^

8. Under semi-commercial conditions two stimulating cul­
tures have been studied; one -  of the Flavobacterium genus 
with the symbol *332*, the other -  of the lactic bacteria ge­
nus, Lact. plantarum, with the symbol *11*} the "332* oulture 
has been found to provide some improvement of organoleptio 
scores for finished hams.

Investigations are being continued in the following di­
rections:



a) a biochemical study (changes In protein, fat and car­
bohydrate fractions) aimed at substantiating the possibility  
to Intensify ham production technology;

b) choosing new bacterial oultures and stabilizing their 
properties.
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