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: v Th
the c ne effect on the final composition and sensory properties of reducing the sodium content by substituting 
CalItalIIlrriori salt with modified potassium chloride (Takeda Chemical Industries, Tokyo, Japan) was investigated 

sausage products; the product used as the substitute, called RIBO-KC1, is prepared in a proprietary way 
salt replacement levels were 0%, 5 0 %  and 75% of the amount used in the typical recipes; the products 
e a) one-month matured fermented sausages (salami) and b) cooked sausages (mortadelle, piece weight 1 

c°utent (expressed as mg/kg meat product) in the final products at the three substitution levels resulted
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\ cts tri0rtadelle to be respectively 15200, 6900, 3200 and 11100, 4000, 2200.The preparation and processing of

Vrt, Pr°ved
°ythe to be unaffected by the substitution level. The flavour proved to be the one sensory attribute

substitution: the sensory evaluation carried out by following the triangular test procedure showed the
Sages (salami) at the higher level (75%) of salt substitution to be the most susceptible to flavour variation in

CTio m  e
oodium chloride is the second most used additive in the food preparation industry; after the meat it isPort;ant ingredient in the meat product field. The direct relationship between the sodium intake and an

^°c>d pressure, which can also depend on a hereditary disposition or the effects of obesity ( A B E R N E T H Y  
the ^  et ai- 1983) , has led to an increasing consumer demand for low-sodium content foods. The problem of 

'1 ^ 8 9 <̂ Urn content in processed meats ( A N J A N  R E D D Y  et al. 1991, B A R B U T  et al. 1988, T E R R E L  1983,
%“n ‘ftvolv,

mi
es m a n y  technological, practical and economic aspects and its solution has to be found in a sort of

tTsrc&cce'
V  ^

een actual need of reduction, technological effect on the preparation of the products and consumer-driven 
stability. In a recent work (G.PASIN et al., 1989) the effects of substitution of common salt with modified 

SOr̂  attributes were evaluated in fresh pork sausages; the modified KC1 used in the study, prepared by 
' industries, Tokyo, Japan, was a potassium chloride-based salt substitute in which the characteristic 

l ^ k ev̂ ass'U m  chloride is suppressed by processing it in a proprietary way by Takeda. The aim of the present 
i)/1 the b, ,Ua ê *T>e effects on the sensory properties of typical Italian sausage products caused by the substitution of

\ S t t * KC1.

^  th M E T H O D S :  The modified KC1 used in this study was supplied by Takeda Chemical Industries.
% cKi r°uSh the Italian representative Mitsui &  Co. S.p.A., Milan, Italy; the product, called RIBO-KC1, is a °ridi ••'c, j. e"based salt substitute (typical analysis, from Takeda technical information; potassium chloride 95%,
1«; j > d û

c°atedif. ^kp
1Um 5'-inosinate and disodium 5' guanylate 0.9%) which is similar in taste and appearance to sodium 

with R I B O T I D E  ® (a 50:50 co-crystallized mixture of disodium 5'-inosinate and disodium 5'-
\'Jf sofiiUr̂ a Pr°duct data) by a proprietary process; the sodium content of RIBO-KC1 is reduced to 0.5% compared to 
V, ' fsfw chloride. The feasibility of the substitution of salt was investigated in two well-diffuse Italian sausage

> * > salami and cooked mortadella; the origins formulations of the products as well as the salt 
’‘Hqj  ̂°^the six batches and the processing outlines are shown in Tables 1 and 2. The substitution ratios of 

chosen so as to keep the water activity values of the original formulations unchanged; it is beyond the 
c°n tribution to illustrate the experimental procedures followed to obtain the salt substitution values,

°ce;
Pics of technological interest will be the subject of a separate paper. About 100 kg. of the product in each
Se<̂  U n her industrial conditions; in order to establish if a proper process had been applied chemical 
ere Performed on the products by the official A O A C  methods (AOAC, 1990); the sodium and potassium 

u&ted by atomic absorption spectrometry (wawelengths N a  =  589 nm, K  =  766.5 nm), after the 
Preparation. The sensory evaluation of the end products was performed by the triangular test
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Table 1 - Salami original recipe, formulation of the salt replacements and processing outline.

meat recipe (w/w%) seasoning (g/100 kg meat)

fresh h a m 45 ground pepper 150
pork shoulder 30 sodium ascorbate 100
bacon 25 potassium nitrate 10

potassium nitrite 5
powdered milk 1000
sugar 300
wine 500

salt substitution level 0 % 50% 75%

sodium chloride (kg/100 kg meat) 2.5 1.25 0.625
RIBO-KC1 0 2.50 3.750

Processing outline:
meat cut through 5 m m  plate (grinder)
60 m m  diameter artificial casing

climate conditions: 1st week, T°C 20 to 14, R.H.% 75-85
2nd to 4th week, T°C 12-14 and R.H.% 85-90

Table 2 - Mortadella original recipe, formulation of the salt replacements and processing outline.

meat recipe (w/w%) seasoning (g/100 kg meat)

pork shoulder 45 powdered milk 1250

pork fat 30 sodium ascorbate 150

pork trimmings 25 potassium nitrite 10

pork tripes 12 potassium nitrate
4

lean trimmings 8 spieces
90

pigskin emulsion 5

salt substitution level 0 %  5 0 %
75%

sodium chloride (kg/100 kg meat) 
RIBO-KC1

Processing outline:

2.500
0

1.250
2.500

0.625
3.750

artificial casing (piece weight 1 kg)

cooking to internal temperature of 70-71°C (about 12 hours) ambient temperature 8 0-9 0°C 

cooling and storage below 10°C
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"'3.,
alvtical data of the m eat products (each value is the m ean of th ree determ inations).

S i  i\  ,leVel

%

Vk (w/̂ %)

r s

*4.

S a lam i, f re sh  m ix tu res S a lam i, r ip e n e d
0 % 50% 75% 0 % 50% 75%
59.96 59.26 58.21 38.40' 37.10 38.50
17.00 16.70 17.20 26.08 26.04 25.50
19.04 19.28 19.10 30.60 30.30 30.40
1.52 1.81 1.93 2.36 2.95 3.12
0.98 0.49 0 .2 0 1.52 0.69 0.32
n.d. 1.18 1.60 n.d. 1.89 2.67
5.70 5.70 5.70 5.25 5.48 5.60
0.97 0.97 0.96 0.91 0 .8 8 0 .8 8

M o rta d e lla , cooled
Na+ AND K+ CONTENT OF THE PHODUCTS.

0 % 50% 75%
52.50 53.50 52.10
15.00 15.10 14.90 2-
27.03 25.21 27.54
1.71 2.25 2.41 «
1 .1 1 0.40 0 .2 2 3:3
n.d. 1.26 1.74 1-
6.24 6.23 6.23
0.97 0.97 0.96

ox 50X

MORTADELLE
75X • 50X 

SALAMI
75X

re SjÛ S Pr0( ûc  ̂t asfe com parisons by the tr ian g u la r test procedure: 4a and 4b salam i, sa lt 
0<ÿ acernent levels 0% vs. 50% and 0% vs. 75%, respectively; 4c and 4d m ortadelle, sa lt replacem ent levels 

Vs- 50% and 0% vs. 75%, respectively.

4a) 0 % v<
^ n 0;

Salam i

> V ,

. 50% 4b) 0% vs. 75%
significance level Run No. significance level
n.s. 5% 1 % n.s. 5% 1 %
+ 1 +
+ 2 +
+ 3 +
+ 4 +
+ 5 +
+

M ortadelle
6 +

50% 4d) 0% vs. 75%
significance level Run No. significance level
n.s. 5% 1 % n.s. 5% 1 %.

+ 1 +
+ 2 +
+ 3 +
+ 4 +

+ 5 +
+ +
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m eatProdUf  J ,
■ wasprocedure ( C A U L C U T T ,  1983) by a six mem b e r  panel of food technologists with wide experience in 

evaluation and with a deep knowledge of meat processing problems; the low number of panel members 
their experience and by the number of replicates (six) for each comparison.
R E S U L T S  A N D  D I S C U S S I O N :  The substitution of salt did not affect the preparation and the Pri 
products, no particular drawbacks were encountered during the various processing stages. .
Table 3 summarizes the analytical data of the products: as expected, no significant differences in the va*u

rocess1ing1

and protein content exist a m o n g  the various samples. The variation in the water activity values of the m^ Z , A
respect to the fresh ones can be explained bjr the different slopes of the sorption curves of sodium chloride an ^
which were experimentally determined in the prelimininary part of this work; the variation of the pH-value in

of maturing, leading to distinct final values for the three salt substitution levels, can be interpreted as
con
t h e <

the aforementioned path of water activity values. The relevant reduction of sodium content, as well as
tentva ueincrease in potassium, are graphically emphasized in the inserted figure, where the potassium coni«

salt substitute level correspond to published data (LAWRIE, 1985). ducts i
The flavour was the only sensory attribute influenced by the substitution of salt with RIBO-KC1: the V  red 'l!lcomP
salt substitution levels did not show significant differences as regards odour, colour and texture when
corresponding non-substituted ones. ,DresenlIn Table 4 the results of the flavour comparisons performed by the triangular test procedure are p
salami at the higher level of substitution proved to be the most prone to flavour changes. ocess'ing 4 #
C O N C L U S I O N :  The substitution of com m o n  salt with RIBO-KC1 did not affect the preparation and Pr° ^ ct; 
Italian sausages; the flavour was influenced by the substitute to varying degrees depending on the Pr°

W

that a suitable use of seasoning mixtures will be sufficient to minimize the changes in flavour.
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