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he effect on the final composition and sensory properties of reducing the sodium content by substituting
nnTlOn salt

als . with modified potassium chloride (Takeda Chemical Industries, Tokyo, Japan) was investigated
lan
Sé

‘iUSage products; the product used as the substitute, called RIBO-KCI, is prepared in a proprietary way

&d :rSQIt replacement levels were 0%, 50% and 75% of the amount used in the typical recipes; the products
Ty, Umﬁ 2) one-month matured fermented sausages (salami) and b) cooked sausages (mortadelle, piece weight 1
‘ﬁrr“a Content (expressed as mg/kg meat product) in the final products at the three substitution levels resulted
’E"'Udu( Mortadelle to be respectively 15200, 6900, 3200 and 11100, 4000, 2200.The preparation and processing of
“‘fd p“’\’ed to be unaffected by the substitution level. The flavour proved to be the one sensory attribute

a

‘U;ds "€ Substitution: the sensory evaluation carried out by following the triangular test procedure showed the

:{ZJQUQtju;ag S (salami) at the higher level (75%) of salt substitution to be the most susceptible to flavour variation in

! ."‘()I)U ~“Z§d
:;Ei i ”"‘xti e N: Sodium chloride is the second most used additive in the food preparation industry; after the meat it is
| COf s 40t ingredient in the meat product field. The direct relationship between the sodium intake and an
\FB S b loog pressure, which can also depend on a hereditary disposition or the effects of obesity (ABERNETHY
i H,z? X hg " €l al. 19883) , has led to an increasing consumer demand for low-sodium content foods. The problem of

‘1989 )dlum content in processed meats (ANJAN REDDY et al. 1991, BARBUT et al. 1988, TERREL 1983,
mm\’es many technological, practical and economic aspects and its solution has to be found in a sort of
Ween actual need of reduction, technological effect on the preparation of the products and consumer-driven
Qn:;ii?blht\ In a recent work (G.PASIN et al., 1989) the effects of substitution of common salt with modified
) attributes were evaluated in fresh pork sausages; the modified KCI used in the study, prepared by

Cal
Industnes Tokyo, Japan, was a potassium chloride-based salt substitute in which the characteristic

tas“Um chloride is suppressed by processing it in a proprietary way by Takeda. The aim of the present
htl Huate the effects on the sensory properties of typical Italian sausage products caused by the substitution of
R'A Odlflﬁd KCl.
AND METHODS: The modified KCI used in this study was supplied by Takeda Chemical Industries.
Tough the Italian representative Mitsui & Co. S.p.A., Milan, Italy; the product, called RIBO-KCI,
S;:fuba%d salt substitute (typical analysis, from Takeda technical information: potassium chloride 95%,
S M 5'-inosinate and disodium 5' guanylate 0.9%) which is similar in taste and appearance to sodium
Odtgd with RIBOTIDE @ (a 50:50 co-crystallized mixture of disodium 5'-inosinate and disodium 5'-
4 Product data) by a proprietary process; the sodium content of RIBO-KCl is reduced to 0.5% compared to
™ ch loride, The feasibility of the substitution of salt was investigated in two well-diffuse Italian sausage
“hteq salami and cooked mortadella; the origina' formulations of the products as well as the salt

* of the six batches and the processing outlines are shown in Tables 1 and 2. The substitution ratios of

iy ' chosen 5o as to keep the water activity values of the original formulations unchanged; it is beyond the
L €Sen . Al y :
b, th, tcontribution to illustrate the experimental procedures followed to obtain the salt substitution values,

‘ Opi : : h ! 3 .

[, ¢ Dpo o of technological interest will be the subject of a separate paper. About 100 kg. of the product in each
Cess 3 , s . Pt N~ - )
g ®d under industrial conditions; in order to establish if a proper process had been applied chemical
€re . : . e . = !

€ Performed on the products by the official AOAC methods (AOAC, 1990); the sodium and potassium

lu; e . . ol o ; :
. Yated by atomic absorption spectrometry (wawelengths Na=589 nm, K=766.5 nm), after the
ple

Preparation. The sensory evaluation of the end products was performed by the triangular test
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Table 1 - Salami original recipe. forn

meatrecipe (w/w%)

fresh ham 45
pork shoulder 30
bacon 25

tion of the salt replacements and processing

seasoning (g/100 kg meat ty
ground pepper tiy

sodium ascorbate
potassium nitrate

potassium nitrite

powdered milk

salt substitution level

sodium chloride (kg/100 kg meat)

RIBO-KCI

Processing outline:
meat cut through 5 mm plate (grinder)

60 mm 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

sugar BAY
2 =0\
wine YUY
gt |
09 50%
[
LY
(
0
i
g,
Al
\
‘
|
4

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

meat recipe (w/w%)

pork shoulder 45
pork fat 30
pork trimmings 25
pork tripes 12
lean trimmings 8
pigskin emulsion 5

. . ) sat)
seasoning (g/100 kg meat

salt substitution level

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

Processing outline:

artificial casing (piece weight 1 kg)

: 25V
powdered milk 1 :
, 15!
sodlum ascorbate
: . s 10
potassium nitrite 1
4
potassium nitrate |
Ol
; )(
spieces
ez 150k
0% 50% ‘
205 |
B e 0.b#*
2.500 250 ¥
3.75V
0 2.500 i

cooking to internal temperature of 70-71°C (about 12 hours) ambient temperature 80-90 C

cooling and storage below 10°C
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Anaj‘\'ticq‘j&,m L ot h value is i 10ns
al data of the meat products (each value is the mean of three determinations).

‘Thm-le\vp} ?i‘iiﬂﬂ]iq fmﬂh‘m mixtures Salami, ripened
e 0% 50% 75% 0% 50% 75%
U 59.96 59.26 58.2 38.40 37.10 38.50
e 17.00  16.70  17.20 26.08  26.04 2550
K. 19.04 19.28  19.10 30.60  30.30  30.40
L. e 5 I X 28677 <285 “'3A2
Py 0.98 0.49 0.20 1.52 0.69 0.32
n.d. 118 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 0.88 0.88
‘ . Na+ AND K+ CONTENT OF THE PRODUCTS.
:“rpp ]9‘"6*! Mortadella, cooled 8 e 4 l‘
e 0% 50% 5% Py [ ]
o) 5250 5350  52.10 3 !
! 15.00 15.10  14.90 o |
i S908 2531 2754 b
i d5t 9.25 2.41 >e
by 1.11 0.40 0.22 <
J n.d 1.26 1.74
| 6.24 6.23 6.23
0.97 0.97 0.96 4
|
\
‘ : MORTADELLE

SN : _— . -
Uts of the product taste comparisons by the triangular test procedure: 4a and 4b salami, salt

Tepl.
ace ; S , 2 :
00 Cement levels 0% vs. 50% and 0% vs. 75%, respectively; 4c and 4d mortadelle, salt replacement levels
0\ P o S o 5
8:90% and 0% vs. 75%, respectively.
4 Salami
) 0 =
0% vs. 504 4b) 0% vs. T5%
Un A L ,
No, significance level Run No. significance level
.S, 5% 1% n.s. 5% 1%
1
SF 1 &
2 : 3
F3 Z 7=
3
j 4 3 +
A + 4 +
9
§ & 5 +
+ 6 +
40) g Mortadelle
509 4d) 0% vs. 75%
nN e : 2
2 significance level Run No. significance level
1 n.s. 5% 1% 7.s. 5% 1%
9 i 1 =t
<
+ 2 +
3
+ +
4
q + +
5
- i 5 4
6
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procedure (CAULCUTT, 1983) by a six member panel of food technologists with wide experience 1n 1 p‘:i)‘
evaluation and with a deep know]edge of meat processing problems; the low number of panel members W&
their experience and by the number of replicates (six) for each comparison.
RESULTS AND DISCUSSION: The substitution of salt did not affect the preparation and the proces
products, no particular drawbacks were encountered during the various processing stages. cof ¥
Table 3 summarizes the analytical data of the products: as expected, no significant differences in the "alu:zr

the ma

and protein content exist among the various samples. The variation in the water activity values ol d
.30 al
1 chloride 2

respect to the fresh ones can be explained by the different slopes of the sorption curves of sodium hlor :

ﬁ Ue1
which were experimentally determined in the prelimininary part of this work; the variation of the pH-Y

~ 7 Ot
. . . . o~ 1 1 . i 1 "y«‘L.‘~ﬁt(1
of maturing, leading to distinct final values for the three salt substitution levels. can be interpreted .
98 v
the aforementioned path of water activity values. The relevant reduction of sodium content, as W 1l 8 .
va

. ) : T ; sc el , nt v
increase in potassium, are graphically emphasized in the inserted figure, where the potassium conté

salt substitute level correspond to published data (LAWRIE, 1985). duct
the pr0

The flavour was the only sensory attribute influenced by the substitution of salt with RIBO-KCl: oared
n cOmF

salt substitution levels did not show significant differences as regards odour, colour and texture whe
corresponding non-substituted ones. ted:
In Table 4 the results of the flavour comparisons performed by the triangular test procedure are prese’
salami at the higher level of substitution proved to be the most prone to flavour changes

CONCLUSION: The substitution of common salt with RIBO-KCI1 did not affect the preparation a
Italian sausages; the flavour was influenced by the substitute to varying degrees depending on the

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