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Abstract 
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A method is described for the determination of the 
chloride content in Akawi cheese and in brine used for the 
production and preservation of this cheese. Cheese and 
brine were prepared using 0.1 molll nitric acid. The 
chloride ion selective electrode was used for measuring the 
chloride content. The method is sufficiently precise 
reliable and rapid. The mean standard deviation of the 
determination of the chloride content in cheese was 2%, in 
the brine 3.0 to 3.8%. The duration of one determination, 
including the sample preparation, was about 15 and 10 
minutes for cheese and brine, respectively. 

SaLt content, compaltMon 06 me.thod4. 

Cheese salting is one of the important procedures of cheese production. 
Salting improves the taste of cheese, its consistence, hardens its rind, 
reduces spme of the whey, partly eliminates the undesirable micro flora and 
favourably affects further ripening. 

The majority of cheeses are salted in a salt solution whose concetration, 
acidity and temperature differ according to the t1pe of cheese. The concentra
tion of salt solutions is usually 160 - 230 g.kg- of sodium chloride, the 
temperature 10 - IS"C, the duration of salting ranging from a few hours to 
1 - 5 days. The exact values of concentrations of the salt solutions, 
temperature and duration of salting for the individual cheeses are gi'"en in 
the technologies. In the course of salting sodium chloride diffuses into the 
cheese and part of the whey from cheese passes into the salt solution. That 
is why the concentration of salt in the solution decreases. 

The sodium chloride content in cheese is nowadays being determined 
argentometrically using Mohr's or Volhard's method. These methods are in
expensive but relatively laborious (pipetting, filtration, titration). Their 
disadvantage is the subjective assessment of the point of equivalence. 

Among the currently used analytical methods in food industry the 
use of the ion-selective electrode (ISE) is increasing. 

M u I don and Lis k a (1971), Fer nan des et al. (1982) 
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and ~ u c man (1982) have already described the determination of the 
chloride content in milk, Ran dell and Lin k 1 ate r (1972), 
o 1 m 0 sand E c h e v a ria (19~), Collom band S t e i-
g e r (1984), S t e i n h a use r (1984) and H 0 r k y et al. (1984) 
in milk and inlant formulas. 

The advantage of the ion-selective electrode system as compared with the 
classical titration methods is especially that 'the determination is rapid, 
simple and that it saves the expensive silver nitrate used for titration. 

The aim of the present study was to elaborate a rapid and sufficiently 
precise method for the determination of chloride in Akawi cheese and in the 
brines used for its production and storing. 

The present authors have not yet found a .method fo~ the determination 
of sodium chloride in brine used in the production of Akawi cheese using the 
i9n-selective electrode. 

Matenals and Methods 

Akawi cheese and salt brine used in the production of the cheese were 
used as samples. 

De- ionized water was used for the preparation of the solutions. Standard 
sodium chloride solutions were used in a concentration of 0.1 mol/1 and 0.01 
mollI. All readings were made by means of a ion-selective electrode using the 
Chloride Ion Meter OP-261 (Radelkis, Hungary) with a chloride ion -selective 
electrode of a fJow-through type placed in a thermostated aluminium block. The 
reference electrode in this system is the calomel electrode with a liquid 
junction filled with potassium nitrate. 

For comparison we used Votocek's method of sodium chloride determination 
because it is used as a rapid method in laboratories of the dairy industry 
(Cerna and Mergl 1971). 
Determination of sodium chloride using the ion-selective electrode: 
Preparation of the cheese sample: 

10 g of cheese was rubbed 
thoroughly in a mortar with 30 ml of 0.1 moll! nitric acid and filled up to 
200 ml with 0.1 moll! nitric acid in a volumetric flask, then shaked and part 
of the solution was filtrated. The filtrate was used for the measurements. 
Preparation of the brine sample: 

About 50 ml of 0.1 moll! nitric acid was 
added to 1 ml of 0.1 moll! silver nitrate in a 100 ml volumetric flask. One 
ml of brine (the brine is shaked well before use) was pipetted 
volumetric flask, shaken and filled up to 100 ml with 0.1 m01ll 
This prepared sample was filtrated and measured. 

into this 
nitric acid. 

Preparation of standard solutions: 
for cheese: STD1 ... 1.00 . 10-1 moll! 

mol/1 of nitric acid 
1.00 . 10-2 moll! 

for brine: 

STD2 ... 

sodium chloride in 0.1 

sodium chloride in 0.1 
moll! of nitric acid 
1 ml of 0.1 moll! silver nitrate is filled 
up in a volumetric flask to 100 ml with a 
solution of 0.100 mo1ll of sodium chloride in 
0.1 moll! of nitric acid 
1 ml of 0.1 moll! silver nitrate is filled 
up to 100 ml in a volumetric flask with a 
solution of 1.00 . 10-2 m01l1 of sodium 
chloride in 0.1 molll nitric acid 
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Measurements: 
Samples were measured on a Chloride Ion Meter OP-261 keeping 

to the instructions given by the producer. One minute after the intake of the 
sample and setting of the apparatus in the measuring position, the 
concentration was read on the scale. Each sample solution was measured 
twice. The mean value was taken for the calculations. If the concentration on 
scale of the apparatus is cx ' then we can calculate the concentration of 
chlorides as sodium chloride in the 

(a) cheese sample: g NaCIIkg = Cx • 11.69 
(b) brine sample: g NaCllkg = (ex + 0.1) .58.44 

Notes: (1) The concentration of cr ions in standard solutions has been chosen 
in such a way that the concentration of CI- ions in the samples 
meaflured would be within the range limited by these standard 
solutions. 

(2) The standard solution of 0.1 mol/l of sodium chloride can be 
prepared by dissolving 5.8443 g of sodium chloride p. a. in 
de-ionized water and filling up to mark in a volumetric 
flask to 1000 ml with deionized water 

(3) After each measurement the electrode of the apparatus was cleaned 
by suction of de-ionized water for 10 seconds after which air was 
drawn in for about 10 seconds. Then the next sample or standard 
could be measured. 

Reflults and Diflcussion 

For the determination of chlorides in Akawi cheese the average value of 
the relative standard deviation of the present method was sr = 2.0% 
ranging from 1.2% to 3.3%. 

The concentrations after repeated measurerrents of the sample were as 
follows: 

Measurement n cNaCI(g/kg) sr (%) 
-----------------------------------------------------------------------------
1 5 75.2 2.1 
2 3 77.9 1.5 
3 3 77.5 1.3 
4 6 77.1 1.5 

The accuracy of the method was confirmed by a recovery test, i.e. 
the known amount of sodium chloride was added to the cheese extract <;0 as 
to increase the concentration of the solution by 0.02 mol/I and/or 0.05 moIlI. 
The results were documented as follows: 

Table 1 
Verification of the accuracy of the determination of the content of chlorides 
in cheese 2 
sam Ie n c CI ·10 (mol/I) found 
---~-------------------------------------------------------------------------
cheese 6 6.77 
cheese+0.02moI/ICI- 6 8.73 
cheese + 0.05 moIlI CI- 6 11.06 

99.5 
94.0 
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It was found that deviations of the yields from 100% are insignificant 
on the significance level of = 0.05. 

, The determination of chlorides in brine was complicated because the 
results obtained were loaded with a significant error. Several variants of the 
brine sample preparation were checked. Satisfactory results were obtained 
by adding a small amount (1 mI) of 0.1 moIlI silver nitrate solution to the 
standard and sample solutions. 

Using this method, an average of 205 g NaCIII with a relative standard 
deviation of sr = 3.8% was determined in a brine sample indicated as 18%. In 
a 24% brine sample, an average of 225 g NaCIII was found, the relative 
standard deviation being 3.0%. The same as in cheese samples, the accuracy 
of the determination was verified using the test of recovery. Such standard 
additions of CI- to the brine sample prepared for measurement were made so as 
to increase the concentration by 0.02 moIlI and/or 0.05 moill. 

The following table shows the results 

Table 2 
Verification of the accuracy 
chloride content in brines 

of the method of the dMermination of the 

2 sample n ccr (mollI) .10 found (%) 
-----------------------------------------------------------------------------
24% brine 6 3.88 
24% brine + 0.02 mollI CI- 6 5.88 
24% brine + 0.05 mol/l cr 6 9.43 
18% brine 6 3.46 
18% brine + 0.02 mollI CI- 6 5.41 
18% brine + 0.05 mollI CI- 6 9.23 

100.0 
106.2 

99.1 
109.1 

Also in this case can the measurements be considered to be suffici.ently 
vacctn'ate ,because deviations from 100% were insignificant. 

On the basis of repeated measurements a permissible difference of two 
parallel determinations was calculated according to E c k s chi age r 
et a!. (1980) with a significance level of 95%. 
For the cheese sample: 4.0 g I kg 
For the brine sample: 3.0 g I kg 

At the same time, with two following measurements from the same sample 
prepared (cheese extract and diluted brine) the values read from the scale 
of the apparatus may differ maximally by 0.2 . 10-2 moill. If this deviation 
is higher a third measurement should be done. If this third va,lue agrees with 
one of the former two, the remaining one is not taken into account for the 
calculation. If the third value is between the two former ones, then the 
average of all three nEaSUreCl concentrations is used. If the 'two rreasurem!mts do not 
differ by more than was the value given, then the average of both 
measurements was used for further calculations. 

The duration of one determination, including sample preparation, was 
as follows: 
for cheese: about 15 minutes 
for brine: about 10 minutes. 

The method is reliable, sufficiently precise and rapid. 
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Metoda stanovenf chloridu. sodneho v sYru Akawi a v naklAdacfch lAcfch pomo
cf lontov6 selektivnf elektrody. 

Metoda je urcena' pro stanovenf obsahu chloridd v syru Akawi a v na
kladacich lacich pouz{vanych k vyrobe a uchovavanf tohoto syru. 

Vzorky syru i laku se zpracujf pomoci 0,1 moIll kyseliny dusicne. Me
fenf obsahu chloridd se provadf chloridovou iontove selektivni elektrodou. 

Vypracovana metodika je dostatecne presna, spolehliva, a rychla. Prd
merna smerodatna odchylka stanoveni obsahu chloridd v syru byla 2%, v la
cich 3,0 az 3,8%. Doba trvanf jednoho stanoveni, vcetne prfpravy vzorku, 
je pro syr asi 15 minut, pro llrk asi 10 minut. 

. 
MeTo~ onpe~eneHHg xnopH~a HaTpHg B chlpe AKaBH H B pacconax c 
nOMO~~ HOHO ceneKTHBHoro 9neKTpo~a 

MeTO~ npe~HaSHaqeH ~ng onpe~eneHHg co~ep~aHHg xnopH~oB B 
chlpe AKaBH H B HcnonbsyeMhlx B npouecce npoHsBo~cTBa H xpaHeHHg 
~aHHoro chlpa pacconax. 

06pasUhl chlpa H paccona o6pa6aThlBa~T c nOMO~~ 0,1 Monb/n 
aSOTHoR KHcnOThl. HSMepeHHe co~ep~aHHg xnopH~oB npOBO~gT xnopH~
HhlM HOHO ceneKTHBHhlM 9neKTpo~oM. 

Paspa60TaHHag MeTO~HKa OTnHqaeTCg ~OCTaTOqHOR TOqHOCTb~, 
Ha~e~HOCTb~ H 6hlCTpOTOR. Cpe~Hee cTaH~apTHoe OTKnOHeHHe B on
pe~eneHHH co~ep*aHHg xnopH~oB B chlpe COCTaBngnO 2%, B pacconax -
3,0 - 3,8%. npO~on*HTenbHocTb O~HOtO onpe~eneHHg, BKn~qag no~
rOToBKY o6pasua, y chlpa ~OCTHrana OKono 15 MHHyT, Y paccona -
OKono 10 MHHYT. 
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