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RNation but 39 p.p.m. nitrite led to spoilace, hen spore
levels were increased to 2.6/g, an Fo value of 0,1 with a
Concentration of sodium chloride of 3.5% and 78 p.p.m, nitrite
Vas again satisfactory. Post-processing nitrite levels were
5ﬂVen as 10-20 pe.o.m. They also found that 5 sodium chloride
With no nitrite did not prevent spoilage at Fo values of
&ound 0.41. These workers emphasized that the protective
18chanisms broke down when challenged with large numbers of

Q-
2Pores,

; Lacstly there is the unpublished work briefly described by
Rlemann (1963). In one series of exveriments the spoilage of
Comnercial luncheon meat containing less than 3 clostridial
FTOPGS/Q, L~ sodium chloride/100z meat, nitrite concentration
"0t stated, was investigated after various processes. It was
Concluded that a process of Fo = 0.4 was necessary. Riemann
3&30 refers to a more detailed factorial exveriment in which
1€ factors tested were salt, nitrite, nitrate, pH and Fo values,

Sing wvarious inoculation levels of putrefactive anaerobic
SQOreS from spoiled canned luncheon meat. The numbher of spores
Qerinatinc to ~ive vecetative cells after various time intervals
‘48 determined. It was concluded that all the factors excent
Atrate had an effect on the number of snores which were able to

fUltiate ~rowth and that there were certain significant inter-
WQitions, e.”. heat rrocess with sodium chloride and heat wnrocess
1th nitrite. Details of the effective values of the various

8Ctors were not, however, civen,

These investigations are summarized in the Table.

h ‘
ﬁFngtimicrobial effect of nitrite following g heat itreatment

Snores: Jensen & Hess (1941) sucsoested that those interactions
-eEWeen The heat —rocess and curing salts were a result of an
Sgirease in the heat sensitivjty.of the spores dge to: thescuring
votts, It is now clearly established that this is not so.
*SSaip o Cameron (1942) were unable to detect any incrsase i:
{eat sensitivity of spores of Cl. botulinum type A in the
éiiSépce of curing salts, nor were Jtumbo et al. ﬂ1¢u5a, Bj; :
witllkzer-, Grecnberg & Shack (1958), or Roberts, Gilbert &'quram(1966)
h sodium chloride alone, and with Cl. sporocenes. Additionally,

th

She heat processes used in practice to achieve stability of those
19

€lf-stable canned cured meats, Fo values of about 0.5 (Riemann,
o2 Spencer, 1966), do not succeed even in the presence of
i*lng salts, in eliminating viable clostridial spores from the
B 21, stable, product (Ingram, 1952; Brown, Vinton & Gross, 1960;
tklemann, 1953; Steinkraus & Ayres, 1964). It thus appears likely
}Pat the form this interaction takes is one of the curing salts
é Sventino the germination and/or outgrowth of the surviving
b“ores which have in some way been made sensitive to the effect
196t?e heat tregtment'(?rgwn et al.. 1?60; Riemann, 1963; Spencer,
./ Recept investications have indicated that @h@s form of
N €raction is indeed an important one in the stability and

€ty of canned cooked cured meats.

8ats Roberts &% Ingram (1965) renorted the results of an investi-
mm?OH into the effect of sodium chloride, potassium nitrate and
baé%um nitrite in the medium on the ability of Heated spores of
to +1li and clostridia (excluding Cl, botulinum and Cl, welchii)
wmaeVelon and produce visible gcrowth, This demonstrated unequi-
Bep 11y that these substances interfered with some stage in the
lnation and develorment of surviving heated spores, at




R

Concentrations which would be ineffective with unhested

Shores. From the similarity between the effects of sodium

Chloride and potacsium nitrate, it was considered that their

action mi~ht in some way be osmotic, depending fundamentally on

Water activity. Nitrite, however, clearly onerated on a f
diff'epent basis and its action was very de rendent on pH value

and may nossibly have been due to undissociated nitrous acid.

£ The investigations of Roberts and his colleacues (Roberts

< Ingram, 1965: Roberts gt al., 1966) have been confirmed by
Duncan 2 Foster (1963 ). Additionally, these workers demonstrated
that nheatinc spores in the nresence of nitrite rsduced their
?b%lity to give rise to growth subsequently in the absence of
Ulrite,

Curing Frocesses Shown Experimentally
to be Stable and/or Safe

i
Sodium| Initial
Chloride| Nitrite
Rep Heat |Concen-| Concen- |Spore SR Sy
e Process |tration| tration Level/g Commnents
(% on DeDoMe
Jater on Total
Phase)
\
%u
ﬁgﬁbo et al. |Fo =1 |About 150 5 Spoilage inhibited
s e L5 for up to one year
%:%nke & 65,5°C | About 200 5,000% lo toxin after 30
: er (1954) |/70 min 3-3.5 days at 30°c.
«fﬁzn & 80°%c/ 546 150/83 [Natural pH 5.8 + 0.2,
°8 (1952) |20 ‘min. 1 Failed when
challenced with
‘Hl 50 spores/g
ﬁg%i*er et aliFo=0,08 3.5 78 (10-20) |iTatural Failed when
23 Fo=0.10 3.5 78(10-205 1, added 2,6) | containing only
Ry 58 “DeDells Nitritel
e
ann (1963)Fo=0.4 | L4.02 |0t 3
\\\“‘__; stated

%
() {“ .
Thél‘ botulinum
nitrite Fipures in brackets refer to nost-processing levels.,

Inhibitory effect of nitrite when heated:

nitp-A new chapter in the story of the antimicrobial effect of

fiBal;a was commenced by the investigations of Perigo, Whiting

QOmpSﬂford (1967). These workers used a model system of a

the . €X @acteriological medium in place of meat and investigated

at vab%lltv of nitrite to inhibit the growth .of Cl. sporogenes
arious pH values: :

1. when nitrite was added as a sterile solution to
the heat sterilised medium, and
2. when the nitrite was heated in the medium,

PeP-

“ecéio et al., found that 200 - 4OO p.p.m. of nitrite was

oy, Sary to cause inhibition of Cl. sporogenes at pH values
neutrality in their experimental system when the nitrite







After overnight storage at 2103. in the dark, bottles were
lnoculated with a vegetative culture of Cl. sSpnorosenes,
incubated and examined at intervals for growth, Invariably,
lpwer residual concentrations of nitrite inhibited srowth
When the nitrite had been heated in the medium than when the
n?trite was added after the medium had been heated. The
digapram shows the results of a typical experiment.,

o wm
0]

The ED.~values, i.e. the concentration of residual nitrite
scary td-inhibit growth in 50% of the challenged tubes, has
used to assess the effect of nitrite in different systems.,
difference in the ED_. values between the nitrite concen-
added before and after heating was generally of the
30-60 prm, The ED value of heated nitrite was of

of 50-150 ppm res?gual nitrite, for which it was

to add 200-L00 vpm nitrite to the meat before it was
he hich initial concentration of nitrite necessary

an. inhibitory effect suggests that the Perigo
not likely to be of importance in practico Lo sthe
v and safety of canned cured meats and provides an
jon for the failure of other workers, e
1959), to obsesrve a Pesrico effect in me
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QUANTAL GRCWTH RESPONSE: ‘OF CL. SPOROGENES

IN MINCED PORK WITH ADDED SODIUM NITRITE





