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It •j is believed
 ̂° m I-ke action of the salts present in the brines but also and per= 
'3 Particularly from that of the bacteria present originating from

interest has been recently shown in the microbiology of brines 
several studies have been made on their microbial flora.

that the quality of finished products depends not only

t'be
environment, meat water, the use 

it seems that bacteria play a

Y^hough -there 
a i m i n g  the 
c curing.
C^Uora and 
+ ..^iderable

N  *■OUtt in
^rrni^at ionO fl 1111 —ine micrococci

of ingredients 
decisive role :

and from many 
l curing process

is a reasonable concordance in the opinions of Authors 
interpretation of the chemical reaction taking place 
results of investigations on the composition of the mi 

on its effects are less concordant.
progress in the microbiology of brines has made by Butt= -

(1957), Deibel 
Píamez (1957), 

the "active 
and

and Niven (1957), Henry et Alii(1957), Buttiaux
Riemann 
flora"

(1957) with regards to ham: According to 
, that is the flora which acts in the deni= 

acidification processes, comprises micrococci and.vi-
rolehafotolerant', uw play a secondary

-^Phe vibrios, some of which can utilize saccharose ( Vibrio costi=
also aloph^lic, osmoph^lic

seem to 
utilize 
denitrifier seem to be the princi-

Al^^a^en1; responsible for the production of goo^quality ham ( Henry et
1954) , Buttiaux, 1957)..

Saxon Microbiologists (Ingram, 1957) , 
1:p important contributions in this field

-i ahd 
is

x kam brines the microbial flora 
lactobacilli. 

difference may be due to 
Trines are used whereas

Deibel and Niven, 1957)) in 
have found that in bacon 

comprises prevalently micrococ=

°f .considerations toghether 
'v‘Qĝ 'r>:ij:ies used in Italy 
%  Q ^ ^ i o n  in which we have

the fact that in Anglosaxon countries nj= 
in Latin countries nitrate ones, 
with scant knowledge of microbial floras 

have induced us to undertaken the present in= 
examined the brines used in the preparation

Rt'ePa> ’ipesaola", a kind of salted meat typical of Valtellima, which in 
ed according to a ~traaitionaX~process which has been used for at

V  twof í'be ~ uvvu centuries.
^een°-pa;rac'fceris"i;:i-cs^ described by

used is bovihe 
3 .5 ' ^ ®  meat is

this product and the methods of preparation have 
Galcir.ardi (1963). Suffice it to say here that 
leg from a not less than three years old ani= 

salted threating it with a mixture of NaCl (2.5 to
 ̂ _ ----- , , potassium, nitrate ( 20 to 25 gr per Kxin:

Pepper ( 100 gr per quintal). The meat is then placed
1  cner

St13* .í-er quintal), potassium nitrate
1

0akwood or, in more modern factories
■^de with glas fibers) and left s

r°m the Juice of the meat itself.

quintal) 
in vats

of plastics ( polyester 
o that the saline solution is
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Salting is carried out at variyng temperatures ( from 2 to 6 ° up to 
as much as 12°C.)) for a period of 20 days, after which the meats 
are taken out from the trine and left to ripening for 40 to 5 0 days 
at about 1 5 °C.

brine samples have been examined, taken from different bresao= 
a factories; three were from a factory of industrial type and were 
°f three different ages ( 4 , 1 2 , 2 0 days), the other two samples we= 
3?G from two different artisan factories 
^ 530 hours and 15 days»
Pvrthermore to have a more complete 
l^ich bad been in brines for 3, 8, '
^be same factories, 
acteriological examinations were 

towards the centre of the vat; 
aseptic precautions. Samples were

id were respectively of

rfcure, four samples of meat 
15 days were also taken from

®l0al examinations were 
which period 

JG than 1 0 °). 
ae mon-h samples were

carried out with brine samples tâ  
i at a depht of about 1 0  cm taking 
of about 1 litre and bacteriolo=

carried within 4 hours from sampling, dur
the brines were kept at low temperature ( not mo= 

lan
meat samples were examined for the superficial flora: the sam=
were taken from salting vats ( whole of the brosaola) and pla=
in sterile glas 

che

Pies
glas vessels with hermetic closure, the ^sampling of

ling
Por

material to study the supiofficial 
et Alii

flora were 
(1963).

and buffer

to the method of Caserio 
Pbe quantitative and qualitative studies of the

both bribes
refold, in salt 

100 ml
er for mcorpors

tryptoso agar for total counts, in V.B

carried out agcor=

flora quantities 
surfaces were diluted 

gr, fryptone 0,1 gr in
of distilled water) from which variyng from case to case ei=
- -ncorporation or for superficial spreading, samples were

washings of aïe at 
tryptone solution (NaCl

facultative aerobic courts (with plates closed according to 
1968) and on potato agar with tetracyclin for yeasts and

^  and 
Bee^ens 
*°blds.
g^feggiobacter. 
-{-°CÍXl:‘Gsolp'urple agar

agar ior anaero=

á

the 
vibrios

romonas and Vibrio 
wfeith or witho 

growth of micrococciPrevent 
agains

j ^QSG brines.
» inhibiting micrococci 
1 -i-, a Phe yeasts and mould 

l0Pic 583, Giolitti,

( Buttiaux, 1957) and of molds

were isolated on saccharose bro= 
t the addition of antibiotics 
which have an antagonistic ac=

very numerous

penicillin was 
polyhenea

to

used ( 2 I.U. per ml); to
_ _____ antibiotic was used ( an=

------- , .954) which has the advantage with respect
ahd f'.e;rs su°b as Actidione of strongly inhibiting both yeast-like 
°Gtes:L̂ aillGn̂ cus and yet is completely inert towards schyzomh
^icro-GVen at bigh concentrations ( wo have used 2̂5 meg per ml)
( c°cci and Staphylococci were counted 

mitol salt agar with

3g per
Chapman1s me dium

sarv agar with phenolred) , Streptococci D on Barnes's 
dium wbich allways gave excellent results, Lactobacilli on thGfme= 
Dledium^ ^°®°sa’ Mitchell and Wies email (1958), Pseudomonas on KingB 
aerobe* '?nPGrobacteria on desoxycholate agar, sulphyte-reducing an= 

s (spores) on V.ih sulphyt3 agar with previous heating of the
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"brine to 80° for 10 minutes.
The Gram reaction and Rhodes stain ( for flagella ) were carried 
out according to the description of the methods given ty Buttiaux, 
■Boerens, Tacquet (1963).

Results are gathered in table 1.
Tu addition to counts, identification 
oxarained brines 
Among 
S o u s ,

was carried out.
of microbial species found in

the Micrococcaceae 
M, caseolytieus, M

the following have been 
, flavus, M, conglomoratus,

identified: M. ro= 
S. epidermidis

indications of Murray, Breed and Smith, Sergey's Manual,

? coli ( only in young brines), m d

( using the 
195?).°
Among the Bnterobacteriaceae 
g ofoen Aorobacter, Qitrobacter and Proteus rettgeri. Among the
ueptococci D allways very numerous, S. faecalis (both varieties

S. faecium, S. durans and S. bovis.
classified according to

S¿mogenes and liquefaciens) 
°Ue of the lactobacilli

Sharpe 
Those

strains could be
(1962) insofar that they possess®

described by this Author,
different characters from

both Streptobacterium and Betabactc
are referred in ta=^ium v/ere found. The characteristics of strains Dle ?

Ar °Tob^ The Pseudomonaceao, P. fluorescens, Xantomonas, Aeromonas, Ha= 
o_s acT0rium and very many other germs which seem to be considered 
of belonging to Achromobacter have been identified, they are capable 
p0^?r0(TucAnS particularly in solid media abundant quantities of a 
W  1'saccharide, the chemical structure of it has been investigated 

Massacra (1964).
.^ihrio, i , costicolus and halotolerant vibrios capable of 

q0 Azing arabinose but not saccharose have been identified, 
hi^h T̂-callus species have also been identified (B. subtil is and B.
pTn— Quiformis), the presence of which was not rare in the examined 
■‘yUies.Witi-,cxi regardsly n-i --1 j -hr Porfrinvens ,

to Clostridia we have limited ourselves to seeking on=
, — ---- - which has never been found.

teA TTication of yeasts and moulds was not attempted, we had limi= 
°urselves to counts.

op ^Iso thought useful to carry out some chemical examinations
hitr-+ Quines; pH ( Electrometrically), the amount of nitrates and 
Thatj~UeS (GAolitti, 1960), NaCl concentration, lactic acid concen= 
C:i?ok-j0T1 âccor(^Ang to Snell and Snell, 1954), total nitrogen by mi= 
s°lubi Ĉ lal (Performing The mineralisation according to Beet, 1954), 
Precf G llaTuogen by the same method with previous sodium tungstate 

aTion, free aminoacids by two directional chromatography
Watc . solventé phenol 

r'* The results of
NH , second solvent: butanol, acetic acid and 
these tests are given in table 3

The
APoperation of the brines we have examined is carried out empi=
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ioally and without: particular hygienic car wc

part for the great
consider this to

variety of the microbial^sponsible at least in 
Jlora present in them.
PhitipS oan consiaerBd as " a c t i v e -  and part as sapro
■M-tiorl h, _ 2 US1 ° products obtained with the brines we have exa* 
is + d  v  bGen roco9 llzea W  specialists as being of good taste it 
lizo4oortSUPPsSe?-that SU°h a VaStG mior'obial flora could jeopar= 
hie point of°viev40n ^  ^  glT° P°°r results from the V « le=
^larorr^nrfactorie are small artisan ones and in those ( and alse 
re f h  ° n c o r n s )  t h e  ^oration 0f the producers is directed mo= 
ble cilffilCG of good quality meats or generally speaking suita=
sCru o resaola production rather than towards the realization of 
It pol°us hygiene during manufactilting.
saoi'f Jnter°sting to observe, that the microbial flora found in bro=
SGXon r r - 1S diffGront ^ Gm that of brines used in Anglo;In J Countries b̂acon) in France (Ham).
it s h L i T ^ 11'S l3r'ines mostly micrococci and lactobacilli occur, but 
oe that th° bri21GS are nitritG GnG^  in pian=

T V  ?5?) 3 Sh0Wn the presence of micrococci, allways
abP n d T  ?,afyng a SGGOndary role in curing, vibrios, allways 
ahd , in a11 h r 2 J c l Q S and t0 divide in two groups, saccharose + 
apa JouL T m q T  saccliarose +_vibrios described by Henry, Goret 
Uty h \ ? . T  ’ arS rGSP°nsihle for the production of good qua= 

and lastly Achromobacter, frequent but not constant and 
denit sma11 number and which do not take
4chrnrii1Cati0n processes ( although Buttiaux 
^ Y ~ ^ 2 ha^ter which possesses characteristics 

ln curing) •
1Jlost Grm°re the samG Author found: __________
th^.C°nstantly Pnosont but not very abundant, rarely Paracolobac

Be

a significant part in 
(1957) did find one 
useful for partici=

Enterobacteriaceae: E. coli al=
Pseudomonas rare in fresh brines but in old ones can be found

^Pheso-n-f^TT StrGPtococci D, frequently found and excusively
T ^ ^ a e c i u m ,  towards which Barnes and Ingram had al= 

X̂  J  dravm attention in 1955.
1 ) p_ brines we have examined our findings were:
ssP e "aeace od rumerour Achrnmrbacto with very uniform characters

reSards bo their denitrifjyng ability.
^°ds r,-p _ he strains examined had the following characteristics:uq Q-p . ■ ------- iu j- iu v » m g  cm
C°Gcoir-w arial3le f°rm? often curved, in short chains sometimes
^ d i a ^ ’ grai? variables non motile, capsulated, producer on solid 
Ihey T  abundant polysaccharidic substances.
k i t e s '  T T S<5 + ? Oxidase + (Kowacs, 1956), reduce nitrates to 
liable- S qnitriteS are further on decomposed; indole
T i z e d  urea ”» Gelatin liquefied, milk coagulated and pep=
T ’ ermv?1 pCldeL n°t utllizGd> HuSh and Leifson medium alcalini= 

from 100 t0 30°, not at 37°; halotolerant.
described by

-p. yQe Ap. J » 1 1 0 0  dt' j / j naiotoieranr .
— Obacter strains are different from the on

^ h o s o  T T ?  _*a? motile_(perithrychous flagella)
2)

a r + > halotolerant 
p^at surfaces. 
;QGsencG of numerous

, glucose +, sac= 
They were more numerous in brines than on

micrococci in both brines and meats, pigsa  ,  . -  u u u i l  i-u. x i i u o  c u a u  l l i t i c L  u s ,  p i g s

GS bop> pigmGnbGd? aerobic, not fermenting mannitol; Gaffkya3) pïlJ" been found.
SGnce °f lactobacilli, numerous in brines, but even more nu=



porous on meat surfaces, these lactobacilli at the pH of the trines 
? 1° 5.0) are capable of utilizing nitrites (Coretti,1954; Can= 

1964).
resence of numerous Streptococci D, which could be identified as

(var. gymogenes and liquefaciens) . S. faecium, S. duransh^bovis.
presence of Enterobacteria: E? coli was found rarely(Me Kenzie 

and only in young brines, Lactose + Aeromonas strains have
en counted for convenience toghether with enterobacteria. It wasT Oj"l u J. J. ' V _L U11 v l l  U v i U kJCL< b  U C i  c _L U VV CtO
served that enterobacteria were rather more numerous on meat sur= 

acos that on brines.
Presence of many Aeromonas constant in all brines, weakly utiflii= 
nitrates or nitrites.

c,2v*̂ r̂ ^r^°S were n°7 allways found and in any case allways in very 
58^11 num''”>er even when media contained penicillin and antibiotic 
^_ * It cannot excluded ̂ that the good growth of Achromobacter and 
■^^omonas on such media may have rendered the isolation of Vibrios 
y Hcult, but had these been present in considerable numbers they 
Co^  not excaped observation. It can be concluded that under our 
Editions the envirgnment is not favourable for the growth of the=

8) ® bacteria.
easts and moulds were numerous and this we think is due to the

9) ^Inonmental conditions.
t e ^ ^ ^ d  numbers of Pseudomonas fluorescens, Xantomonas and Halobac-- 
IppifSL. werd identified and also in limited numbers sulphite redu— 
t>. .11 § Clostridia.

h regards to chemical aspects of these brines (Massacra, 1964)
°on allways low and right from the first hours it remains
,its7ant around 5 or little above for the all of the curing period. 
^et^r^68 arS ral:̂<̂7y reduced to nitrites and these are further on 
apfl3- °lized» Different microbial species carry out this reduction 
hip 0ne 0i' us (Cantoni, 1964) has shown that in the reduction of 
lQs^ s  to nitrites in these brines micrococci, vibrios and to a

excen"k yeasts and Aeromonas but especially the Achromobacter
7 a part; these last germs are able to break down successively 

Ihe whereas the vibrios were weak nitrites reducer.
GrilPerature at which the brines are held has a considerable in=p ̂ -®hce on the intensity and rapidity of nitrates and nitrites re= 

'l0n (Cantoni, 1964)Ibct
Ibe
ra_jQ̂ COnGG:n'̂-t:’allon °f NaCl with the exception of very fresh brines 
op 7rom 7.9 per cent to 5.8 per cent in relation to the manner 

irepap-mg brines and of t
ihr, °r during warm seasons).
°Qht

hoacids found were

w -IT v, ^  y 1  C J . a  U l U i i  U U l i c :  l i i c t l l l i u

^igh e^arln§ brines and of the season ( the NaCl concentration is 
ie °r durinS warm seasons).

concentration of lactic acid is fairly constant, around 1 per 
’ anl 11 should be recalled that saccharose is not added to i r  
"ines.

^antmty of total nitrogen and soluble nitrogen is high, free 
alphr'dCa^S lounl were; glutammic acid, alanine, serine, leucine, 

~)arriinobut irr icyhc i d.
activ!hese resuH s 11 can be deduced that in bresaola brines the 

e flora consists probably of Achromobacter, lactobacilli and
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^icrooocGi, the presence of which is high numerically and constant.
reptococci 1  are also numerous, we think the reason of their pre= 

or^°e 'fciie 'bresaola brinks needs to be further investigated in 
nRri,er t 0  ascertain whether they have to be considendd as containing 
ants or as plaiyng a role in curing.
tention must also be dr&ym on the considerable number of Ente= 
Obacteria present on meat surfaces, though a part of the total 

rpi could be represented by lactose + Aeromonas. 
fro COnsideral3le numbers of yeasts and moulds, higher in brines 
tho 1̂ a r 't i s a i 1  nndertalcings, could be due in part to the fact that 
ori GUring °f 1 : 1 10 ‘take place in vats of oakwood and that

y recently these are being substituted ( and for the moment only 
tho r£er factories) wiidl Plastics vats. It is also probable that 

°nvir°nmental conditions help to mäntäin high the number of 
^asts and moulds.

^  seGm unlikely that these organisms take part in curing,
oom cann°l excluded that they may influence the qualitative

Position Of the brine flora.

Ingram

^ o r e n s  H,he et a .:

Suttlaux
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RESUME1
Sn a examine la microflore des saumures de "Bresaola", une salais 
son typique de la Valtélline, dans lequelles des groupes de bacté= 
■̂ ios sont constamment présents: les Achromohacter, les Micrococci, 
R°s Lactohacilles, les Aeromonas et les Streptococques D.
Rqs Vibrâo sont très rares et il est extrêmement difficile de les 
Receler même sur les milieux séléctifs salés a 6 pour cent et avec 
GG la pénicilline et un antibiotique antifongique.
^elon notre avis les Achromohacter, Lactobacillus et Micrococci 
GQVraient avoir une importance dans le processus de saumurage et 
RGuvent être considérés comme flore active. Le rôle des Streptococ= 

D, toujours très nombreux est encore à étudier.
Gs levures et les moisissures sont toujours présentes et nombreux 
8es surtout dans les produits artisans.

n SUMMARY
^Rg microflora of Bresaola brines ( a typical product of the Val= 
,Gllina) has been examined. Several groups of Bacteria were found, 
lb them: Achromobact 
'̂ Oco

or, Micrococci, Lactobacilli, tcromonas, Strep-
cci D, Enterobacteria. The Vibrios are rare and it is very dif= 

o>lcult to isolate them even using antibiotics to inhibit the anta= 
^0i)Rs7ic flora ( agar containing 6i ° NaCl, saccharose, penicillinand an antifungal antibiotic).
^  Relieve that the active flora should be represented by Achromo= 
R̂-27gt ?̂ Lactobacilli and Micrococci. Streptococci D, allways pres 

and humorous need further investigations to ascertains their
^ l e .
g asts and fungi arc numerous mainly in brines of artisan type. 
VePal other species of bacteria have been identified.
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':NdJ1 o,in0ereS'fc ^aS nDeen recarithy shown in the microbiology of Urines 
Nc 8e'veral studies have Been made on their microbial flora.
î'or'8-' ‘Jejieved ĉiaJtJ V£‘-e Quality of finished products depends not only 
liat)a  ̂Me action of '¿he salts present in the Urines but also and per= 
'che° pajft-Gularly fnom that of the bacteria present originating from 
3JcU(3 ̂ 1V/̂ r0nL eJ1C J mea“i' wat er, the use of ingredients, and from many 
Sqs pu seeEi,Ji tha c bacteria play a decisive role in curing proces=
A~iIthCuSh tnere is a reasonable concordance in the opinions of Authors

p- i o-vA-:------  i t . . . .

'3Uï'i°;rniri® ^1:ie interpretation of the chemical reaction taking place 
~Lp S  curing, results of inves' 'N o nn,,. 'L-*-̂)3?a and cn its~ Ij n! I pi -> -,^a.erabj_e progrès

(1957) , Doibel
t'V.̂ 0riainea ( IQ 57'i\ 1  ̂i / ;

the 1,a.ctiv3

tigations on the composition of the mi=
iffoots are less concordant.
3 in the microbiology of brines has made by Butt^ 
end Niven (1957), Henry et Alii(1957), Buttiaux 
Riemann (1957) with regards to ham: According to

b ^ ^ i o n  an(i acidiiication processes, comprises micrococci and vi= 
ih.c micrococci, halotolerant, seem to play a secondary roleh 1 q

''Ihs') "¿brios, some of wilier, can utilize saccharose ( Vibrio costi- 
^  1 - ' denitrifier seem to be the princi--

4 ¡,, aS
f also alo ph'sï 1  i o

ir -î
hr

1  * y  7 ---------  — — “  — v  v-'  k j  u  xo.  vx J r —a — »

mi j responsible for the production of goo¿ quality ham ( Henry e 
'954)? Buttiaux, 1957).

ogists (Ingram, 1957), Dcibel and Niven, 1957)) inV 0 8 ax on Mi cr o b lo 1!jhe

hre.aes the microbial flora comprises prevalently micrococ=

_ * *—̂ j i j j
-aaportant contri¡mtions in this field have found that in bacon

-I

•rm Lactobacilli, 
h f  Lifl
;f'po >jh Q

'L:t ’ erence r;ay be duo to the fact that in Anglosaxon countries niUT* ̂3e ’ x>J-nes are used whereas in latin countries nitrate ones.
V-.-, GCrj-siderations tcghether with scant knowledge of microbial floras ■"hier - °-ecpp,-,, ? asea Hu Italy , have induced us to undertaken the present xn= 

^  of 'i,-niun Pri wh.ich we have examined the brines used in the preparation 
-aresaola;i „ a kind of salted meat typical of Valtellina, which in

vhich has been used for atnearede£i3-f- lLl according to a traditional procos
Ule uvy° centumu two

^aracteristics of

uaj used j.
_ __ His product and the methods of preparation have
Uy described by Calcinardi '"1963). Suffice it to say here that 

bovile leg from a not less than three years old ani= 
lie- ls L-IV salted threading it with a mixture of NaCl (2.5 to

} ~r'r' " -
3,5 * ̂ ug ^ 3a't ls Luy salted threattug it with a mixture of NaCl (2.5 to 
^  r Quintan.), pouassium r it r ite ( 20 to 25 gr per Sx ±h£ quintal)

Githe^e^pe:c *■ Sr l°r auinta '.). The meat is then placed in vats
^epdf0;t?Ĝ  ^-uwood or, in Hire modern factories, of plastics ( polyester 

f^0̂ C wpth glas fibers) and lift so that the saline solution is 
■he juice of tho meat inself.



alting is carried out at variyng temperatures ( from 2 to 6° up to 
as muc-k as 12°0.)) for a period of 20 days, after which, the meats 
arG taken out from the brine and left to ripening for 40 to 50 days 
at about 15°G.

i’ive brine samples have been examined, taken from different bresao= 
a factories; three were from a factory of industrial type and were 
°f three different ages ( 4, 12, 20 days), the other two samples we= 

lrom two different artisan factories and were respectively of 
4>30 hours and 15 days.
furthermore to have a more complete picture, four samples of meat

8, 10, 15 days were also taken from^hich had been in brines for 3,
^he same factories, 
acteriological examinations wore carried out with brine samples ta= 

^en towards the centre of the vats at a depht of about 10 cm taking 
Peptic precautions. Samples were of about 1 litre and bacteriolo= 
Sieal examinations were carried within 4 hours from sampling, dus 
^ g  which period the brines were kept at low temperature ( not mo= 

^  than 10°).
^he meat samples were examined for the superficial flora: the sam=
 ̂Qs were taken from salting vats ( whole of the bresaola) and pla= 

in sterile glas vessels with hermetic closure, the jesampling of 
e material to study the superficial flora were carried out agcor= 

p111̂  to the method of Caserio et Alii (1963).
or the quantitative and qualitative studies of the flora quantities 
 ̂ both bribes and buffer washings of meat surfaces were diluted 
10nf°ld Salt trypt021G solution (NaCl 6 gr, Tryptone 0,1 gr in 
th ^  0d" water) from which variyng from case to case ei=
Sq6"17 ’L°"r Incorporation °r for superficial spreading, samples were 
sded in tryptose agar for total counts, in V.I1, agar for anaero= 
arid facultative aerobic counts (with plates closed according to 

■̂ suid.113 ’ °n P0"̂a"̂0 aoar with tetracyclin for yeasts and
^~ij£omobacl:er. Aeromonas and Vibrio were isolated on saccharose bro= 
to*2 °s°lpurple agar wfeith or without the addition of antibiotics 
-j-q Prevent the growth of micrococci which have an antagonistic ac=
in°+^a^aai'ls "v’a^raos ( Buttiaux, 1957) and of molds, very numerous 

«lose brines.
itib micrococci penicillin was used ( 2 I.U. per ml); to
-kq-, a "^e yeasts and moulds a polyhene antibiotic was used ( an= 
to 583, G-iolitti, 1954) which has the advantage with respect

^ers SU°B as Actidione of strongly inhibiting both yeast-like 
CGq Hamentous fungi and yet is completely inert towards schyzomi= 
^icro eVen concentrations ( we have used 25 meg per ml).
( m C°cca and Staphylococci were counted using (chapman's medium 
mGqinnito1 salt agar with phenolred), Streptococci D on Barnes's 
îUm'UJn W L̂acil allways gave excellent results, Lactobacilli on th^ne= 

meqq ^0g0sa> Mitchell and Wieseman (1958), Pseudomonas on KingB 
aero^11’ ^n^Gr°l)acteria on desoxycholate agar, sulphyte-reducing an= 

Gs (spores) on V.P. sulphyte agar with previous heating of the



"brine to 80° for 10 minutes.
The Gram reaction and Rhodes stain ( for flagella ) were carried
^ according to the description of the methods given by Buttiaux, 
-Beerens, Tacquet (1963).

gathered in table 1

TW-, conglomeratus. 
Breed and Smith,

in

M. ro=

Results are
Tn addition to counts, identification of microbial species found 
examined brines was carried out.
Among the nierococcaceao the following have been identified 

M. caseolyticus. M„ f lavus,
\ Using the indications of Murray,
1957).
Diô n£l — rT.GroDacteriaceae? ft? ooli ( only in young brines), and

ofoen Aerobacter, Qitrobacter and Proteus retireri. Among the

S, epidermidis 
Sergey's Manual

g ,  z z . p  , .? v  ^  a u u  x u - u b c u s  rey-cgeri. Among the
2 QPTococci D allways very numerous, S. faecalis (both varieties: 

an5 Tipuefaciens) , S. faecium, S. dur ans and S. bovis.

were
by

found. The

classified according to 
they possess^ different characters from 

Author, both Streptobacterium and Betabacte= 
characteristics of strains are referred in ta=

<n, °h The lactobacilli strains could be 
' T-arpe (1962) insofar that 
hose described by this 
hium 
Tie
>A.i: *
lobqS+t]ie h.seudomonaceao, P. fluorescens, Xantomonas. Aeromonas, Ha= 
as , Cy eriui]1 311 d very many other germs which seem to be considered 
Of "el0nS“ S t0 Achromobacter have been identified, they are capable 

producing particularly in solid media abundant 
xisaccharide 

^  Tlassacra
y.Tbrio, y. costicolus and halotolerant vibrios capable of 

g J-1zing arabinose but 
^Q-oillus species 

f'h-heniformi h I . -hhv presence

the 
(1964). 

Vibrio, V.

chemical structure of it has
aquantities of 

been investigated

not saccharose have been identified, 
have also been identified (B. subtilis 

which
and

of was not rare in the examined

Id perfringens
Clostridia we have limited ourselves to seeking on= 

which has never been found.
was not attempted, we had limi—Tefl xfication of yeasts and moulds 

ourselves to counts.
Of fls° Thought useful to carry out some chemical examinations 
hitrit, ^ eS\ pH. ̂  ElecTrometrically) , the amount of nitrates and 
Tiatfo*33/ ̂ -LolTTTi, I960), NaCl concentration, lactic acid concen= 
Chokie?^aGC?rdi21S t0 Sne11 and SnQll> 1954), total nitrogen by mi= 
SoTubi^dilad (Perfearning the mineralisation according to Beet, 1954) 
^hecini+-^d^r°^en ^  "k*10 same mGThod with previous sodium tungstate 
(fing-j- ^Tion, free aminoacids by two directional chromatography 
Ô-ter) Sm, Gn^® Phen°l HH-j, second solvent: butanol, acetic acid and

The results of th^se tests are given in t-- 3 - a f c & H .

The
eParation of the brines we have examined is carried out empi=



XT hygienic care, we cons: 
for the great variety of the microbial

Pically and without particul 
responsible at least in part 
flora present in them.
Phit^c8 l i l h n ’ °an bG considGred as "active" and part as sapro-
miiefl h.fo w § Products obtained with the brines we have exa*
red have been recognized by specialists as being of good taste it

iize° bG SUpp°SGd that sucl1 a vaste microbial flora could jeopar-
Bio po°°t of°Tiiw“ n °r at leaSt give P00r r0sults from the hygie=
u 8! “£ the factorie are small artisan ones and in these ( ana also 
re ffr CGncorns) fhe attention of the producers is directed mo= 
tie foIt GhffilGG of good quality meats or generally speaking suita= 

T ° la Production rather than towards the realization of 
j-l _f’0l°lls hygiene during manufacturing.
saoi1! bnterestinS t0 observ^that the microbial flora found in bro=
saxon o f ”!3-13 s o m e h o w  different from that of hrines used in Anglo= 
In i Countries (bacon) or in Prance (Ham).
it IhL̂TT'3 briJes mostly micrococci and lactobacilli occur, but
ce Buttiau^r^QR?3?1 nrGd thG bri2ies arG nitrite ones; in Pran=
abund^^i r ^ (1 5?) has Sil0wn the PresQncG of micrococci, allways 

Plaf W  a secondary role in curing, vibrios, allways 
apd oo ^in a11 bfines and to divide in two groups, saccharose + 
apd S  saccharose + vi^ios described by Henry, Goret
W  ? (1!9'̂4)’ ar? rGsponsiPdG ^ r  the production of good qua=
aUwav«s • and dastly ^Skromobacter, frequent but not constant and 
deni+l/r° 111 smadd number and which do not take
Aebi rifiCati0n Processes ( although.Buttiaux 
^vvSmobacter which possesses
pJ;fGn in curing)*
1:tlost Grino:rG same Author found:

C°i!tantly prosent Put not very abundant, rarely Paracolobac= 
^ ■ . ^ ° T as rare in fresh brines but in old ones can be found
i>QPre-Pn+P^SitSI StrGPtococci p s frequently found and excusively 
read ° 0 A £ .- fae£iijm; towards which Barnes and Ingram had al=
in Cirawn attention in 1 9 5 5 ,
1) ® hrines we have examined our findings were:
special?00 °£ nujnerour Achr^ob_acter with very uniform characters 
l̂irioat if Wlbb reSards to their denitrifjyng ability. 
p°ds offr ch^ strains examined had the following characteristics: 
C°Ccoidw °ftGn curvGd: in short chains, sometimes

, producer on solid

a significant part in 
(1957) did find one 

characteristics useful for partici=

nnterobacteriaceae: E. coli al=

u«dia n ~ auii 1UU0XJ.U, capsuiai
Ihey a - afundand P°lysaccharidic substances.
Pdtriteg° Catalase+, Oxidase + (Kowacs, 1956), reduce nitrates 
^iiable • ̂Vr c;:ndPrdpGS are further on decomposed; i
i°Pi2ed,

dr°wt from 10°

to
Kuuiniigsin are further on decomposed; indole 

? 2S .~s urea Gelatin liquefied, milk coagulated and pcp=
glicides not utilized, Hugh and Leifson medium alcalini= 

tiiQse A c h  " rom 1°° ^°° f not at 37°; halotolerant.
h u t t i a E r ^ P h a ^ r  strains are different from the one described by 
GharoSQ , 7 was iil'-'odde »1 lyehous flagella) glucose +, sao-

&eat f ofcolerani. they were m o m  numerous in brines than on
} Pi'esL aCGS*

?Qpted and0 °f nmierous micrococci in both brines and meats, pig
-,?s Pot hor,11̂  hdg1110nhGd, aerobic, not fermenting mannitol; Gaffkya d) prG UGen found. -----—

801100 of lactobacilli. numerous in brines, but even more nu=

Lga



Serous on meat surfaces? these lactobacilli at the pH of the brines 
o=7 to 5= 0) are capable of utilizing nitrites (Coretti,1954; Can= 

1964),
'^esence^of numerous Streptococci D, which could be identified as

(var. gymogenes and liquefaciens) , S. faecium, S. durans 
Hr., bo vis. ~ ---------

P^esence of Enterobacteria; E? coli was found rarely(Me Kenzie 
and only in young brines, lactose + Aeromonas strains have 

een counted for convenience toghether with enterobacteria. It was 
solved that enterobacteria were rather more numerous on meat sur= 

•Oces that on brines,
5? presence of many Aeromonas constant in all brines, weakly uti2ii=

S ni^ates or nitrites,
gl ^i^rios were not allways found and in any case allways in very 
®^ll number even when media contained penicillin and antibiotic 

^G cann°t excluded that the good growth of Achromobacter and 
—  on sucil media may have rendered the isolation of Vibrios 

y flonlt, but had these been present in considerable numbers they 
Co^  no±f escaped observation. It can be concluded that under our 
Editions the environment is not favourable for the growth of the=

8) Se bacteria.
^Yeasts and moulds were numerous and this we think is due to the

9) ^ironmental conditions,
^Halted numbers of Pseudomonas fluorescons, Xantomonas and Halobac== 

werd identified and also in limited numbers sulphite redu=
■Pg Clostridia,

5

, regards to chemical 
e PH is allwavs low

aspects of these brines (Massacra, 1§64) 
and right from the first hours it remains 

little above for the all of the curing period, 
rapidly reduced to nitrites and these are further on 
Different microbial species carry out this reduction

a

is aliways 
°hstant around 5 or 

g r a t e s  are 
metaboii
Pit °ne oi" us (Cantoni, 1964) has shown that in the reduction of 

Po nitrites in these brines micrococci, vibrios and to^sser
?laH - the rm- trites, whereas the vibrios were weak nitrites reducer 
flu. emperature ap wHich the brines are held has a considerable in= 
da -f1100 0n ’fche intensit 
^ho i0n (Canf°ni> 1964)
P a ^ COnGGni:ration °f HaCl with the exception of very fresh brines nges -

ized 
one of

in
extent yeasts and Aeromonas 

a part; these la 3t germs are
but
able

especially the Achromobacter 
to break down successively

are held has a 
rapidity of nitrates and nitrites re=

o~p
ghor

concentration of lactic acid is fairly constant, around 1 per
ïh_ 
cept 
fh.e

HFantmt

from 7=9 per cent to 5,8 per cent in 
brines and of the season ( the 

during warm seasons)

very
relation to the manner 
NaGl concentration is

? and it
opines.

should be recalled that saccharose is not added to fa

y of total nitrogen and soluble nitrogen is high, free
alanine, serine, leucine,f a c i a s

°e nesults it can bo deduced that in bresaola brines the 
flora consists probably of Achromobacter, lactobacilli and

found were; glutammic acid,
'amln°butirriofe,cid,• 0Di the Y

acfive



micrococci, the presence of which is high numerically and constant/
Strepto cocci D are also numerous, we think the reason of their nre=
sonce in the bresaola brines needs to be further investigated in 
// er to ascertain whether they have to be considerdd as contaminate: 
mants or as plaiyng a role in curing,
■fctention must also be dr^wn ± 2  on the considerable number of Snte= 
mobacteria present on meat surfaces, though a part of the total 
ount could be represented by lactose + Aeromonas.
e considerable numbers of yeasts and moulds, higher in brines 

mom artisan undertakings, could be due in part to the fact that 
0^? curing of the bresaolo take place in vats of oakwood and that 

y recently these are being substituted ( and for the moment only 
larger factories) with plastics vats. It is also probable that 

e environmental conditions help to mantain high the number of 
<>easts and moulds.
thnleaSt ±i: Se°m Wllikely tiiese organisms take part in curing,
G. Usil li: cannoi;: excluded that they may influence the qualitative 
^position of the brine flora.
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RESUME'
On a examiné la microflore des saumures de "Bresaola", une salai= 
son typique de la Valtélline, dans lequellos des groupes de bacté= 
ries sont constamment présents: les Achromohacter, les Micrococci, 
les Lactohacilles, les Aeromonas et les Streptococques D. 
les Vibrêo sont très rares et il est extrêmement difficile de les 
déceler même sur les milieux sélectifs salés a 6 pour cent et avec 
de la pénicilline et un antihiotique antifongique.
Solon notre avis les Achromohacter, Lactobacillus et Micrococci 
devraient avoir une importance dans le processus de saumurage et 
Peuvent être considérés comme flore active. Le rôle des Streptococ= 
lues D, toujours très nombreux est encore à étudier.
Les levures et les moisissures sont toujours présentes et nombreux 
Ses surtout dans les produits artisans.

SUMMARY
The raicroflora of Bresaola brines ( a typical product of the Val= 
Teliina) has been examined. Several groups of Bacteria were found 
an them: Achromobacter, Micrococci, Lactobacilli, Aeromonas,Sirep— 
^ooocci L, Enterobacteria. The Vibrios are rare and it is very dif= 
bleuit to isolate them even using antibiotics to inhibit the anta= 
S°nistic flora ( agar containing 6f ° NaCl, saccharose, penicillin 
_ahd an antifungal antibiotic) .

believe that the active flora should be represented by Achrom_o= 
feeder, Lactobacilli and Micrococci. Streptococci D, allways pres 
sent and numerous need further investigations to ascertains their 
b&le.
leasts and fungi are numerous mainly in brines of artisan type.
Several other species of bacteria have been identified.
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