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S Warde gy ang ellt eine Untersuchung zur AbschZtzung des bakteriellen Zustandes der in Vielnadel-
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“Okg 3 oo O Lo oat 23 - . ; :
]‘“Jeﬁt oren verwendeten Pokellaken, wo die Uberschussige Leke rezirkuliert, jedoch ausser Grob-
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ation unbehandelt wurde., Die Laken wurden zur PSkelung von Schweinefleischstiicken und Hélften

. der Herstellung von Speck verwendet., BEs wurde bestimmt wahrend eines Zeitraums von 3 Jahren

le ¢ A T LR A vs
“€Samtkolonieanzahl sowie der Gehalt an halophilischen Vibrio, azidurischen Milchsaurebakterien

g

B g
Mterckokken von aus 9 verschiedenen Betrieben stammenden Proben.

?Totz erheblicher Schwankungen zwischen verschiedenen Betrieben erwirkt die Rezirkulation eine

W

VS *0tliche Vermehrung des Keimgehalts der Lake, welcher einige mit dem Verderben verschiedener Pokel-
daren bekanntlich verbundenen Keimarten einschliesst., Die Analyse der rezirkulierten ILaken zeigte,
Eiis die ayf rischen Schweinekdrpern normalerweise gefundenen Keimarten kﬂicrocoocus, Acinetobacter,
\\EzgéiEIEEEEQ und koryneforme Bakterien) die vorherrschende Flora bildeten; dies bestatigt also, dass

e

T WY as BT, i
“leisch selbst die hauptséchliche Quelle der Verunreinigung darstellt.
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Als die Bedeutung der Verwendung von hochst kontaminierten Laken zur Fleischpokelung festgestellt
Wo
VrdeH 1

St, wird es moglich sein, mikrobiologische Massstabe zur Verwendung bei der Qualitatskontrolle
es » E
tZuLGgen
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hQ:::ey was conducted to assess the bacteriological status of curing brines used in multi-needle

o neégrs’ where surplus brine was recirculated but untreated other than a coarse fllt%&thn. The

gdlff Were ysed for curing cuts and whole sides of pork for bacon. Samples were examined from
€rent factories over a 3 year period for total colony count and counts of halophilic Vibrio,

1d

Urj

1C lactic acid bacteria and enterococci.
Deg
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® wide variations between factories, the practice of recirculation markedly increases the

te
Lop Tlological 1oad of the brine, which includes species known to be associated with spoilage of
er,

0% cureq products. TFlora analyses of recirculated brines showed a predominance of specie

ng
rmal
Ly found on fresh pork carcases (chrococcds, Acinetobacter, Flavobacterium and coryneform
tebla)

s thus confiming that the meat itself is the major source of the contamination.

J
iy
Tobs
i : ' s : i ) e M
of | Ologlcal standards for use in quality control cannot be formulated, until the significance
\lgi
ng s L ¢ ;
g€ hlghly contaminated brine in meat curing has been established.
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salaison des morceaux et des demi-carcasses de porc pour le

. CEASE & . St ants 52 <
de 3 ans des échantillons provenant de 9 usines différent pour determiner le

des colonies baotérienﬂes, ainsi que des Vibrio halophiles, bactéries d'acide lactigue

variations entre les différentes usin

la recirculation augmente

teneur en germes de la saumure, qui comprend des espéces reconnues
putréfaction des produits salés.
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years there has been an increase in the use of multi-needle brine injection machines for

fop Lr, of boneless pork, and some of these he:ve now bien :ifi{lpted tg ijvljeﬁt‘ v;hole s;’.des of Po?k

Toge '1]:_'~Shire style bacon. There are a number of types of machine available, but all have a similar
Of operation,

ro;

'31'\2 & reservoir in the machine brine is pumped through a series of needles into meat, whic
- 8 s 1 T z u 1 .

Dre;g 8 moving belt. Normally there are 2-3 rows of edles space 1 intervals.

(. ”izre/v?;mﬁe and belt speed can be adjusted, so t'n%’;jthe percentage of ne injected into
of fj« I:eau:dy controlled. Surplus brine from t}?le ;1eed*es‘ar‘d i}“om the me;t pa;:ges tz}rO'u ch a
ths « LUI‘S, to remove gross meat particles, end is returned to the reservoir. The main a

o 1ethod of brine irjection are the uniform distribution of curing salts to all parts
reduction in the maturation time, end accurate control of the injected br

brine injectors (MNI) are traditionally used for boneless mec
> cooked),and boneless joints to be sliced and vacuum
L tshire style bacon has been produced in this

t, which will be further
cked, It is only in the last few

The . 2F€ no reports in the 1i

W S
sno.ﬁon( reported in this paper

of the curing brines used in I 1
was designed to assess total colo coun and levels of potential
pmﬂ“ige bacteria in such brines with particular regard to brines which were recirculated during

erature on the bacteriology

tories over a 3 year
MNI before

Fresh (499) and recirculated (501) curing brines were examined from 9
B¢ 'lkpleé of fresh brine were taken from storage tanks or directly from
duetion and samples of recirculated brine from the
Ples were taken in le plastic jars (Richardson
: under refrigeration, where they were analysed

transported to

1s of each

Serial dilutior

prepared in sterile diluent (%
0.1) (Gar s itchell, 7%3) were plat@d by a 'drop and spread'’

jum with 4% Nacl (1 Gardner, 1968), elective medium for halophilic
and medium to enumerate aciduric lactic acid bacteria (,»‘;.-\) (HogoA a
One ml of brine was added to 9 ml sterile diluent and filtered through a
id 47 mm diam). TFor the enumeration of enterococci the membrane was tr?ms"‘el.r‘red to plajrjes

i3 T A < w in I 3 at 22° F 5 da 290 Poe
erococcus Agar (ME) (Difco). TCM4 plates were incubated at 22° for 5 day 22° Horss
ol

£

A
Ag 9
Ag

AA, 30° for 3 days, and ME, 44° for 2 days, before colonies were enumerate
30 or 3 days, and ME 3

I
Em:< .
Wl&v_ of isolates. The sele

ction of colonies from plates of 7 recirculated MNI brine
1 | i a7l ! n o 60
*S and the methods of identification have, been described earlier (Gardner & Patton, 1969).

1

a":: S0lony counts of multi-needle injector brines, The results are ,given(in.Tableﬁ 1 The o:‘r‘}erall"‘
diffege total colony count was 4.61 x 102 for fresh and 48. 8 x 10° for recirculated brines, Jaerev‘.u‘n‘-e
to ®hces petween brines from different factories, so these averages can Or_llb' SEIVe 8g & g.eneral},ulo.e
?iffe levels of contamination., Analysis of the distribution of the brines in categories, with a 10 fold

hegys soHCE in each, would indicate that the recirculated brines were probably nearer 100 times more

" J conteminated then the fresh,

0

Water C0lony counts on fresh brines will reflect the bacteriological quality of the lmgr?dlents, i.e.

Yo ang curing selts, and the hygienic condition of the equipment involved in preparation and/storage.
Tonoal ip4 . % . N 4 {5 o 5 £ better be i i quality (G el
{9735) Njection brines used for hand pumping are in general of better bacteriological quality (Gardner,

o s D e r & 2, 4 Prach brin on
Qg YOunts exceeding 103/ml are classified as poor or very poor. Only 64.3%% of the fresh brines on
Clag o

Op th Sification could be regarded as good or fair.
€ 3 3 102 i o additions n minatian
.EESL\]* feCirculated brines 14 had total colony counts exceeding 10°/ml. This additional contamination

W } 3 1 : hv A washing 3 3 ol
“Ding d from the removal of bacteria from the meat being injected by the washing action of the surplus
e ) S . ¥ 3 N Beha a2 - e
%’1% The contribution of this factor will be reflected in the bacteriological coAAdlflon of h meat,
St etec, In addition the bacteriological status of the machine will influence the level of micro-
the brine. The types of bacteria from the TCM4 plates found in recirculated brines are
2 - fe And h - e 3 137
Those that occur most frequently, Micrococcus, Acinetobacter, Flavobacteriun

bacteria, are common contaminants of fresh pork carcases.

su
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Table 1. Results of bacteriological analyses of 499 samples of fresh and 501 samples of recirculated
injection brines from multi-needle injection machines.

Brine sample Mean count/ml Percentage of brines in categories

Counts/ml (x103)

<0,1 0.1-1.0 1.1=10.0 10.1=100 101-1000
Total colony count Fresh 4,610 154 48,9 26.7 8.2 0.8
Recirculated 48,380 0.6 Se2 221 47.3 14.2
Counts/ml
<10 10-100 101-=1000 W,QTJ-TQ.DQG
Vibrio Fresh 42,1 90.4 T.4 1.6
Recirculated 489.0 15,2 5549 33.1
Aciduric lactic Fresh =i 92.8 6.2 1.0 0
acid bacteria Recirculated 11030 F1a5 46.9 19.4 e
Counts/mlL
<1 1-10 11-100 101-1,000
Enterococeci Fresh 0.22 96.4 o 0.4 0
Recirculated 18.10 39.7 36.3 18.6 5e4

Table 2. Results of flora analyses of 7 "recirculated" MNI brines

Genus or group No. of isolates % of total No. of brines (out of )
where found

Micrococcus 49 536 T
Acinetobacter 34 25.5 6
Flavobacterium 19 13.0 7
Coryneform organisms 12 Bl 6
Achromobacter 11 7.5 4
Alcaligenes T 4.8 2
Pseudomonas b 3.4 4
Yeasts 4 2.7 3
Vibrio 2 1.4 1
Unidentified 3 21 3
TOTAL 146 100, 0

(Mean count on TCM4 at 22° = 65,300/ml)

Vibrio counts of multi-needle injector brines., Halophilic Vibrio are known to cause spoilage of bacons
(Gardner & Patton, 1969; Gardner, 1971; Gardner, 1973a,c; Gardner, 1975a). Counts of these bacteria
were made to assess the contribution of multi-needle injector brines in the contamination of fresh Pork'
where they have not been found (Gardner, 1973c). The results are given in Table 1.

3 R ; e oyl
Vibrio were relatively rare in fresh brines; 90.4% had ¢10/ml, the lower counting limit, but oceasio?

counts exceeded 103/ml (0,6% of samples).

I wrin€
However, in 16.2% of recirculated brines Vibrio counts exceeded 103/ml, Their presence in injection jzl
has been demonstrated to originate mainly from the MNI machine. Improper cleaning, particularly of th
belts and filtration apparatus, will allow growth of Vibrio on pieces of cured tissue., Experiments nd
(Gardner, unpublished) have shown that when Vibrio-free fresh brine is added to the MNI storage tﬂﬂglg%io
the machine operated without fresh meat, recirculation can result in a rapid (1—2 min ) build-up of li;ﬁg’
in the brine. This demonstrated that the brine removes bacteria from the meat tissues lodged within

MNI machine, Thus levels of Vibrio in a system where there is little opportunity of the brine of M
being contaminated from cured meat will reflect the general hygiene of the machine,
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:23510 acid bacteria counts of multi-needle injector brines. Aciduric lactic acid bacteria were
tr;eraﬁed on AA (Rogosa, Mitchell & Wiseman, 1951), a medium Xnowa to allow growth of the atypical
19653t09§0teria which cause souring in vacuum packed cured meats (Cavett, 1963; Spencer, 1967; Gardner,
Pe~h' ?he occurrence of such potentia% spoila%e species in the/MNI brines is given in Table 1, In
bri: Nbr}nes .2% had counts between 10' and 10°/ml, and in 92.8% the count was <10/ml. In recirculated
Cbuhii there were as with the other counts some factory variations. The gverall %verage was 110/ml.
103/mz of <100/ml were found in 78.5% of brines, but only a small proportion (2.2%) had counts exceeding

h
pri:e Organisms are known to occur on pork carcases (Kitchell & Ingram, 1967; Spencer, 1967) and most
ably gain access to the recirculated brine from the pork being cured.

eI‘zerococcus counts in multi-needle injector brines. Apart from being an indicator of faecal pollution,
Wkleerocooci can cause spoilage of cured meats and in particular canned ham (e.g. Ingram & Hobbs, 1954),
mlre on occasions they can cause "soft core" spoilage (Gardner, 1975b). The results of the present

oee ey are given in Table 1, In fresh brines enterococei are rare (96.¢ﬂ of brines had <1/ml s but they
ngr frequently in recirculated brines (24% had counts of >10/ml, of which 5.4% exceeded 100/ml). As
2 the aciduric lactic acid bacteria, these organisms originate in fresh pork carcases.
Leeusson
Compg,

Oy Ted to fresh brines, recirculated brine from MNI machines is more heavily contaminated with micro-
Werg 1Sms, Species known to cause spoilage of cured meats (Vibrio, lactic acid bacteria and enterococci)
frezuently found.

N

The
T Were large differences in the bacteriological condition of recirculated brine both within and

®®n factories. This is undoubtedly a result of all the associated factors, the bacteriological
US of the meat being cured, which in turn is influenced by slaughter, chilling, butchery and hygiene
produetion, the hygienic state of the MNI machine and the degree of contamination in the fresh brine,

S tw,
Stay,
of
The
mbdfff§ct on the keeping quality of the cured meat of contamination with spoilage bacteria during
¥ “Ction has received only limited attention. Recirculated brines have been used for a number of

TS 3 . 2 1 1 s a > 3
m_‘Q N most sectors of cured meat production without noticeable effect on shelf-life. Some experiments
mlkEVE?uum packed sliced bacon, where highly contaminated injection brine was used, indicated no effect

®Ping quality (Gardner, unpublished data).

Met

! . . . .
he ods of reducing the microbial load in heavily contaminated brines include filtration, centrifugation,
in . Pa8Steurisation and treatment with UV radiation. The latter system usually involves filtration and

o e cases dilution with fresh brine before treatment (Hiordan, 1977). The obvious procedure would be

Us . . : ) : :
M@DOQ¢931N fresh brine, but discarding the surplus is not feasible in most situations, in that the
oF Ttion (30-507) run to waste is so great that facilities for preparation and temperature conditioning

di~rlne are not available., Dilution is practised in some machines, where the inlet to the machine is
k@aq ed between fresh and recirculated brine, This procedure, although useful to backflush the filter
> W111 have little or no effect on the levels of bacteria in the brine.

rezneceSSity for a thorough cleaning programme of MNI machines is self-evident, Build-up of meat

g “®S will result in heavily contaminated brine. The practice of priming the machine before producticn

" 1scarding the first 5-10 gallons is an added insurance.

)

h

rE;r?ardinal question of "What effect will highly conteminated brine have on the final product?" still

brhmfs in doubt, Aesthetically good manufacturing practice could not condone the injection of such

bag EQ.tO contaminate products unnecessarily with potential spoilage bacteria. The question 9f '

Statul:lological standards for these brines is premature, until the significance of the bacteriological
~ 08s been established.
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