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Determination of chloride in meat products

OCTAVIO VENEGAS and GUSTAVO ANDUJAR

Pood Industry Research Institute, Havana, Cuba

Mohr's method for the determination of chloride gives excessively high results when applied to meat and
meat products. Howvever, it is simpler and faster than the Volhard procedure, vhich is generally accepted
a8 the standard method. .

In this paper a comparison is made between results obtained by both methods on samples of 11 assorted
meat products, the chloride contents of which ranged from 1,20 to 4.64_1. expressed as NaCl,

Mean differences between methods for each product varied from 0,17 to 0,67 X NaCl. Results were compared
by the sensitivity coefficient method, and the corresponding regression equation was obtained, from which
& correction equation vas derived:

% NaC1 (Volhard) = =0,20 + 0,94 (X NaCl (Mohr) )

The effect of several components of sample extracts on the observed interference is considered, as wvell
as the practical consequences of these results, with regard to the precision of the estimation.

It is concluded that, although the value of the sensitivity coefficient is rather lov (0,328), it is
possible to use Mohr's method as an alternative for a simple, approximate estimation of the chloride
Content, provided that the results are conveniently corrected.
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Die Mohrmethode ergibt hShere Verte, wenn sie bei Pleisch und Pleischprodukten angewendet vird, hat aber
TWeifellos Vortelle in Besug auf Binfachheit wund Schnelligkeit im Vergleicht zur Volhardme thode, die
Allgemein als Standard angenommen vurde.

Diese Arbeit vergleicht die Resultate beider Methoden von Proben aus 11 verschiedenen Fleischprodukten,
deren Chloridgehalt, susgedrtickt als Sodiunchlorid, gvischen 1,20 und 4,64 X schvankte. Die Mittelverts-
differenzen pro Produckt und Methode schmankten zwischen 0,17 und 0,67 X NaCl.

Die Resultate beider Methoden verglich man durch die Methode des Sensibilit¥tskoeffizienten, daraus
leitete sich die entsprechemde Regressionsgleichung ab und von dieser die Xorrekturgleichung

% NaC1 (Volhard) = =0,20 + 0,94 (% vac1 (Mohr) )

Die BPpekte der verschiedenen Bxtraktkomponenten wurden hinsichtlich der beobachteten StSrung und der
Praktischen Verwicklungen der Vergleichresultate vom Standpunkt der Schi¥tzungsprigision diskutiert und
Man {st gur Schlussfolgerung gekommen, dass die lohrsche Methode als schnelle Alternative fir ann¥hernde
Schitzungen ungevendet werden kann, obwohl der gewonnene Vert ftir den Sensibilitftskoeffizienten relativ

fledrig ist (0,328).
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La méthode de Mohr donne des résultats excessivement hautes quand on l'emploie en viande et produits de
viande, mais elle présent des avantages de simplicité et rapidité par rapport a la méthode généralment

acceptée comme réference, celle de Volhard.

On compare dans ce travail les résultats obtenus par tous deux méthodes dahs les é&chantillons d'once
produits de viande différents, dont les contenus de chlorure oscillent entre 1,20 et 4,64 X, exprimés
comme NaCl, '

Les différences moyen par produit entre méthodes oscillent entre 0,17 et 0,67 ¥ NaCl. On a comparé les
résultats par la méthode du coefficient de sensibilité, obtenant 1'equatdon de regression correspondant,

et, a partir d'elle, 1'equation de correctioni
X NaCl (Volhard) = =-0,20 + 0,98 (X NaCl (Mohr) )

On discute les effets de quelques composants des extraits des échantillons sur 1'interPerence observée,
et les implications pratiques des résultats depuis le point de vue de la precision de 1'estimations On
arrive a la conclusion qu'il est possible, malgré la valeur relativement basse du coefficient de sensi-
bilité (0,328), appliquer la méthode de Mohr comme méthode alternative, simple, pour estimations appro-

chées, avec la correction nécessaire.

Onpenenenue COAEPRAHUA XJOPHUCTOI'O HATDHUA B MACHEX IIPOAYKTAaxX

OKTABUO BEHETAC u I'YCTABO AHIYXAP
Hecaésoparenscruil uncTuTyT numesolt mpommaennoctn, lasana, Kyta

Ompexesenyre XAODUCTOrO HATDUA B MACE M MACHHX NPOAYKTAX IO MeTony "Mop" nadr upeamep-
HO BHICOKME Pe3yAbTaTil, HO HECOMHEHHO MpEeACTABAAET HEKOTOPHE NpeUMymMecTsa no OGHCTPOTE
B NpocTOTE B CPABHEHHMM C MeTonoM "Boaxapa".

B orolt palorTe CPABHMBAWTCA De3yabTATH, NMOJNYUEHHHE N0 O6OMM MeTonaM. O6pasms BaAM U3
11 pA3HHX MACHBIX NPOAYKTOB, ¥ KOTOIHIX CONEPXAHE XJOPUCTOrO HATDHA HAXOAUJIOCH B HMpene—
ne 1,20-4,64%,

Cpernaa pasHUNA MO MPOAYKTY MERLy MeTOAAMH KoneSiercsa mexay 0,17-<0,67% NaCl,
PesyasTarTs! 0C0MX METONOB CDADHUBANUCE II0 METONY YYBCTBATEeNBHOro Kos(dumexta, noxydad
CoOTBETCTByWmMEe PEerpecCMBHOe ypapHeHUe, M U3 HEro NONPABOYHOE YpPABHEHUe!

[vac1] /Bomxapa/ = =0,20 + 0,84 [wac1] /Mop/

OScyxnaprcsa sdhderT PA3ANYHHIX KOMIOHEHTOB OSKCTPAKTOB HA Habaonaemyw nHTepdepexHuun B
NpaxkTUYecKue peayabTaTs MNPeiJarapmerocsa UCHPABJEHUA C TOYKM 3PEHMA TOYHOCTH OHEHKM. 2
B 3akioyYeHNM MOXHO CKA3&8Th, UTO,HECMOTPA HA HU3KUI kosddummenrt qyncraurenbnocru/0,32 ’
MOXHO Mcnosns3osarTh MeTon Mopa nna GHICTPOro onpeneseHUA XJOPHCTOro HATDUA B MACHX NPO~

AYKTAX,
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The traditional volumetric methods of liohr and V rd nre still today thoso S o

nged for the

d U . & et g Bl Jolhard's method. wi — 3 : )
etermination of chloride content. Volhard's method, with eventual variations, is the standard method

8lmoot universally accepted for this detcimination in meat and meat products (IS0, 1970; AOAC, 1970).
lHohrtg method, on the cther hand, has the advantages of a simpler procedure and greater spsed, althou
ite application to meal and meat products is limited by various inconvenient iy terfering Tactorg.

1 P N LT A > 4
The interference of proteins and related substances in AgNO, titration wasn roported long ag

0 (A)j,‘v']‘,‘ )
8nd ig particularly noticeable in neutral or slightly alkaline solution, as used in liohr's method.
Earljer attompts have been made to overcome this inconvenience by correcting the results, but no

5 5] & » i v

thormlgh study in this sense has been reported, and the approach is sometimes tco simplo (Milischor,1974).
The abgolute error of the titration would be expected, firstly, not to be constant throushont, but to
.j“(-"l""l!if‘ with the chloride conecentration of the sample and anccondly to ineiwde a ztochastic component,
the quantity end quality of the interfering subgtance depend on sarpl: composition nnd not et
®hloride concentration.

In thig paper both methods, Mohr's and Volhard's, are compared in evder to derive a correction Sk 1ok
“hereby acceptable results may be obtained more simply and quickly, using Mour's method

< .

Nateria) and methods
A1) samples were homogeneized by passing them three times through a meat mincer provided with a 3 mm
Plate, mixing thoroughly after each operation. Homogeneized samples were stored in completely filled,

o
tlghtly closed bottles, at about -18 C until used.

Analysas by the Volhard method werc carried out according to the standard ISO procedure (IS0, 1970). A
10 € sample is extracted with water over a boiling water bath. The extract is deproteinized with potas -
8lum ferrocyanide and zinc acetate. The pH is adjusted to 7,5-8,3, and after convenient dilution to a
8iven volume, it is filtercd. An aliquot of the filtrate is acidified and made to react with excess

AGN03' and this excess is back titrated with 0,1 N KSCN, in the presence of ferric ammonium sulphate,

The Mohr procedure established in tho standard for the Cuban meat industry was used (Cuba, 1969). A 10 g
Yample ig extracted with water for 1 h. The pH is then adjusted at 7,0-8,0. The extract is diluted to
250 ml, filtered, and an aliquot of the filtrate is titrated with 0,1 N AcITOJ in the presence of
Potassium chromate as indicator.

b

RBCovery tests wero carried out, spiking samples with NaCl solution just prioer to the extraction stage.
nsts W z

! an 3 o NgN »

Ne percentage recoveries were compared by Student's "t" test.

yzod by both methods, and the results were

1o Ssamples of each of 11 different meat prod cts were anal
Compareq by the method of the sensitivily ¢ officient (Zukal et al, 1970).
In order to observe the effect of several components on the interference with Loluw's method, diffevent

8Mounts of golutions of gelatin, cattle serum albumin, glutamic acid, and different phosphates iere

addeq 4o 10 ml portions of pure O,l NaCl sclution, and these were titrated with 0,1 N ACI"Q;. at slightly
ulkaline pH, with potassium chromate indicator.

al

! chloride contents are expressed as .. IlaCl,
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The observed interference is produce Table 3.~ Recovery of NaCl from pure solution with addition of soluble
ed by many different components. protein,

Tables 3, 4 and 5 illustrate the ef- X recovery of Nacl (%% 25 )

fects of two soluble proteins, an Amount !dGQEETOtE1n Selain AXbemin

amino acid and three phosphates, all 0,01 g 100,3 £ 0,28 100,2 ¢ 0,20

Of which are commonly found either 0,02 g 100,7 ¥ 0,20  100,6 £ 0,23

in meat or meat products. The amounts 0,03 g 100,9 % 0,20 101,90 * 0,35

added correspond to those which might 0,04 g 101,2 % 0,00 101,7 % 0,00

be expected to be found in the ali=

quot titrated in Mohr's method. Table 4.~ Recrvery of NaCl from pure solution with the addition of

glutamic acid,
The interference is evident, as well

Amount added X recovery Nacl (¥ # 2s)
a3 the individual difference amongst

0445 mg 99,93 * 0,28
interfering agents - orthophosphate 0,90 mg SO0 5 i
and tripolyphosphate, for instance. 1,35 mg 100,66 + 0,10
| This stresses the dependence of the 1,80 mg 100,78 * 0,10
interference on the composition of
the sample, and consequently, its Table 5.~ Recovery of NaCl from pure solution vith addition of phos-

phates.
Stochastic character.

%_recovery of NaCl (% * 2s)
Amount added Orthophosphate Pyrophosphate Tripoly phosphate

2:5 mg 100,4 £ 0,20 101,72 0,38 100,7 0,20
540 mg 100,7 % 0419 102,8 £ 0,41 102,0 * 0,30
740 mg 101,1 % 0,25 104,6 ¥ 0,32 104,6 % 0,66

Conclugions:
% NaC1
| 1) Mohr's method gives excessively high Mohr
regults when applied to meat and meat
products.
54
2) Acceptable results can be obtained,
however, correcting these results by
means of the equation: 4

% NaCl (Volhard) = -0,20+0.94 [’)5 NaCl(Mo}u‘)]

3) Although, according to the value of the
sensitivity coefficient, Volhard's me thod, o

is nearly three times more sensitive than
y = 0,2188 + 1,0679x

Mohr's method, the error of the corrected
results of the latter is not much higher 2
than the error admitted for the reference

me thod.

4) Proteins, aminoacids and phosphates are
amongst the interfering substances, the

intensity of the interference depending

on their type and concentration.  § 2 3 4 5
% NaCl Volhard

Fig. Regression line, Mecan results for each
product.
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