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THE EFFECT OF CURING S A M  CONCENTRATION ON THE 

MICROBIOLOGICAL AND ORGANOLEPTIC STABILITY OF BACON

"•S6idi and A.Borys, Polish Moat Research Institute .Warszawa,
Poland.

SUMMARY

®^fect of curing salts concentration /HaNOg - 50,100,200 ppm 
^301 _ 2,3,4 %/ and of packaging method on the outgrowth of 

8«&ous microflora of bacon /sweet,Wiltshire style/ was studied. 
*as found, that NaNOp and- NaCl in concentrations within examined

»It:*it'¿01
'Ta,

significantly inhibited of microflora of bacon.

®s were found to be more potent bacteriostatic agent,than 

aud their action was noticeable through the whole period of 

'S® though their content decreased permanently.

^  11 tue highest concentrations of salts /NaN02 - 200 ppm,NaCl—4%/ 
 ̂ inhibited outgrowth of microflora in unpacked bacon suf-

ia,fcly. Only joint action of curing salts and vacuum produced

Rectory bacteriostatic effect.The microbiological and orga-
■*Ptic stability of vacuum packed bacon after storage time was

®v®n at the lowest concentrations of curing salts / NaNOp
Ppm and NaCl - 2 %/.
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INTRODUCTION

Recently FAO/WHO introduced on the list of cancerogenic substan

ces in foodstuffs volatile nitrosoamines.Secondary and tertiary 

amines can react in cured meat and meat products to form cancero

genic nitrosoamines /4,9/.Taking this into consideration,in order 

to reduce human health hazard,International Agency for Cancer Re

search /IARC/ has suggested a reduction nitrates and nitrites le

vels allowetj at present in curing practice /8/.
In commercial practice a possibility of decreasing nitrite level 

is limited to minimum concentration required to form a product 

of desirable colour and specific flavour /6,11,13/ .moreover cu
ring salts play an important role in inhibiting outgrowth of Cl. 

botulinum and indigenous microbes influencing stability of pro

duct /1,2,3,5»6,15/.They also are known to decrease the thermal 

resistance of microorganisms /7»10,14/.

According to various authors levels of curing salts required for 

above effects to occur are related to formulation of product, 

levels of microbial contamination,processing conditions,packaging 

techniques and storage conditions .For example, it was (found that 

nitrite in concentrations 15 - bO ppm exert slight bacteriostatic 
effect in vacuum packed bacon but in concentrations 120 - 170 com 
delay outgrowth of microflora for 4 - 5 weeks /6/.
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^  w°i*k constitutes a part of research programme undertaken in 

*stitut» -to examine possibility of reducing nitrite level 

adverse effect on microbiological and organoleptic 

of bacon.

General acceptance of samples,their colour and odour were eva- 

lueted organoleptically.

Relationship between curing salt concentration and growth of 

microflora of bacon was calculated by the variance analysis.

RESULTS AND DISCUSSION

The calculated values F distribution illustrating statistical 

significance of curing salt concentration effect /NaNOp - 50, 
100,200 ppm and NaCl - 2,3,4 % / on the growth of indigenous 

microflora during curing and storage of bacon is presented on 

table 1 •
Table 1

kind of 
bacon

group of 
microorganisms

curing
and
storage
time

NaNOp NaCl
NaCl
X

NaNOp

sweet total count 95,13“ 5,9X 1,0 1,0
bacon
unpacked

enterococci 77,9** 2,4 1,8 1,0

moulds § yeasts 156,3** 2.5 1,0

sweet total count 348,2** 23, G** 15,03“ 2,4
bacon
vacuum

enterococci 526,5“ 6,5X 4,0X 1,0
packed moulds § yeasts 125,9“ i o .s3“ 1,0 1,0

Wiltshire style total count 202,7** 6,7“ 5.03“ 1,0
vacuum packed 
bacon enterococci 3S4,43DC 15,o3“ 2,4 1.0

moulds § yeasts 56, 4 ^ 1.0 1,0 1,0
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Obtained results show that the level of microflora contamination 
is related first of all to the time of storage.The inhibition of 
microflora outgrowth by NaN02 concentration in the range 50 -200 
ppm is significant for both unpacked and vacuum packed bacon,all- 
though the latter is usually more distinct.
The inhibitory action of NaCl in concentration 2 - 4 % was obser
ved only in vacuum packed bacon.
Host resistant to curing salts were moulds and yeast.Their growth 
v/as suppressed only by NaN02 in sweet vacuum packed bacon. 
Synergetic action of NaNOg and NaCl was not confirmed in our 
experiments conditions.
Bacteriostatic action of NaN02 was noticable already after curing 
and lasted to the end of storage,though the concentration of 
NaN02 in meat was decreased by 44 % of added amount after 5 days 
curing and by more than 90 % after 21 days of storage.Thease re
sults are given in tablo 2 and illustrated on fig.1.

Table 2

Initial
NaN02
content
ppm

after
curing

. after 
5 days 
storage

, after 
7 days 
storage

after 
14 days 
storage

■ after 
21 days 
storage

200 112 92 64 35 19
100 55 41 26 17 7
50 28 23 18 3 2

The above data confirm the findings of other workers that bacter
iostatic action of Iiali02 is induced not only on the v/ya of direct 

contact but also by indirect effect of nitrite - meat reaktion
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products / Perigo factor /1,6,12/.Hence,a degree of ihibitory 
action of nitrites is determined by their initial concentration 
in meat.
Organoleptic evaluation did not show any differences in colour, 
odour and general acceptance of vacuum packed bacon with all used 
concentrations of NaK02#Tlie quality of this bacon was satisfactory, 
However,unpacked bacon containing the lowest concentration of 
NalI02 - 50 ppm,immediately after curing showed discoloured spots, 
which disappeared during subsequent storage.
The germination of microflora in unpacked bacon v/as very intensive 
at all concentrations of curing salts.The level of the bacon con
tamination wassafter curing 10-^per g,after 7 days storage 10^/g, 
after 14 days storage 108/g and after 21 days 10^-10^°/g./fig*1/. 
The spoilage of this bacon was observed accordingly at similar 
sequence.The first signs of spoilage were noticed by organoleptic 
panel already after 7 to 10 storage days.During followi;. Jdays of 
storage a development of slime,of off-odour and green-gray disco
louration were observed.lt was also noticed,that above mentioned 
changes v/erc appearing 1 - 2  days earlier in sweet bacon than in 
Wiltshire style bacon / fig.2/.Aftor 21 days all samples of unpac
ked bacon were spoiled.
On the other hand,bacon processed in identical conditions but 
packed under vacuum in "Nastolam" bags was of good microbiological 
and organoleptic quality•
The results of performed examinations show that even the highest 
concentration of NaN02 and NaCl added do not delayed a outgrowth 
of indigenous oicroflora during chill storago of unpacked bacon. 
in. sufficient degree.
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Presented results allow to drawn following conclusions:
*■ and Wiltshire style bacon - unpacked.
examined concentrations of curing salts do not delay safi- 

•Lentl5 the outgrowth of indigenous microflora during curing

C0il(
storage time of bacon.In this case the lowearing of salt 
lCQntration is not advisable.

*v'Qet and V/iltshire style - vacuum packed bacon.
11 this case the more effective action of examined salt concentra
tionü and bacteriostatic effect of the vacuum itself inhibited
^fficantlj the outgrowth o microflora and therefore a reduc
tion nitrite level can be considered.
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