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0
Food products contain cations of alkali, alkaline-earth metals and metals with variable valency, and many anions. Such elements fleqsf
identified by routine volumetric analysis or atom-absorption spectroscopy, but both require special sample preparation and the analys
time-consuming [1]. il
Being mixed with water, food (including meat) products form solutions and suspensions containing inorganic ions, which Pe“etraf ot
products with water as well as with raw materials added during technological operations. Added ions may have toxic effects, th3
content of ions should be limited in a number of cases, o’
Ion chromatography with conductometric detecting allows to determine the content of inorganic ions admixed in water solut
biochemical extracts in relatively short time [2,3]. o fif
The aim of this work is to study analytical potentials of the ion chromatography method applied together with conductometric detewngﬁon*
determination of the content of free ions in meat products and wastes of the raw meat processing after extracting medicinal prep? i
protein and polysaccharides nature. Hydrolyzates and some fractions of the blood as well as water-spirit extractions from fresh % b
meat were the objects of the investigations. Ionic composition was determined by EPPENDORF-BIOTRONICS (FRG) porlt,}(:\'l
chromatographer IC-2001 with the conductometric detector and columns for ions identification: BT V111-KA-P (with EK-VI x,]'d
eluent for identification of Li+, Na', Nh4+, K" ions and EK V111-KA-ER eluent for determination of Mg2+ and Ca’" ions); BT ot
(with EK 1X-KA eluent for determination of Zn2+, C02+, Fe2+, Mn2+, cd** ions), and BT X-AN (with Bt-S-AG-P suppression of o
cluent 3,5 mM NayCO; - 0,5 mM NaHCOj for determination of F, CI', NO', Br, NOy, PO;>, SO,% anions). The solutions a1/
pre-filtered through C18 cartridge and Millipore membrane with 0,22 mem pores. Standard time of analysis was: 6 min. for the det® ym-"
of alkali metals cations (0,5-5 mg/l concentration), 3 min. - for alkaline-earth metals cations (1-20 mg/l concentration), 30 min for hodt o
cations, and 15 min. - for anions (1-10 mg/l concentration). Chromatograms were calculated with the help of EPPENDOREF-BI
(FRG) automated computer program Winpeak V 3.24. il
A graduating chromatogram of a standard set of anions as obtained with the use of a two-column version of chromatography is Show‘n 3 o
It is seen that for standard solutions, containing 5-10 mg/l of anions F, CI, NOy, Br, NO3, PO43', SO42', obtained by dissolM® ‘
corresponding salts in bidistilled water, there is a good resolution of separate peaks corresponding to individual anions. the'j“
Working chromatograms for natural extracts of pork or endocrine and enzymatic materials differed from standard chromatograms byf o
of peaks corresponding to individual ions. Extracts for the analysis were prepared by means of multiple spirit-water extracting of 1 gloofcil{-

corresponding product at 20° C followed by the removal of volatile solvents in rotor evaporator and solution of dry residue in 5 ™
buffer with pH 2,2. s
In all the analyzed samples there was a sufficiently reliable identification of the fluoride anion with the time of retention 1.4 min. (“mo etif':
min., phosphates -9.7 min. and sulphates - 14.6 min). Because of the high content of chloride anions, the overlapping of peaks was Sﬂ 'ﬁeo"'b
observed in the field of 2.5-6.0 min. That corresponded to the time of retention for chloride and nitrite anions which could be id¢ 4
results of chromatography only in total. For the determination of nitrate and chloride anions separately, the sample of the extract L aw
10-100 times, and the introduction of the specimen into the chromatograph was repeated for recording of the chromatogram .oinish‘
solution. When the sample was 100 time diluted, the separation of nitrate and chloride peaks took place, but their integral intensify 3 ’
therefore some anions did not appear in repeatedly registered chromatogram of the diluted solution, e. g. fluoride and bromide aﬂlo_ns' asfll"
As for the determination of different ions the conductometric detecting of their mobility was used, in some cases fields with negative 5ed !
were observed. The presence of some impurites in the analyzed solutions (in particular residues of organic solvents, e.g. ethan®

extracting the meat) may be the cause of this phenomen. Those impurities changed the electric mobility of ions. could:
Thus, the analysis of anions, primarily nitrites and nitrates, the content of which should be limited from the considerations of safety:
carried out simply enough. o

To carry out the complete analysis of the ionic composition of biochemical extracts, it was necessary to have information ab° eled‘_(
composition. Cations were analyzed in the same extracts in one-column chromatograph (columns: BT V111-KA-P or BT 1X-KA-P rolvﬁﬂ
the concentration conditions of chromatography by dilutions. Table 1 shows the typical ionic composition analysis of blood hy

ABH-acid and ABH-enzymatic.

Table 1. Ionic composition of blood hydrolyzates [4] (mg/l in 1% solution):

7 501
Samples | Li* [ Na" [NH,'[ K™ [ Mg” | Ca®* [zn”' | Co™ | B M| C&®' | F | or [ No, [Br lNij
ABH-A 1003 721 758 94 1600 3270 03 - 205 935 O11 41 77.0 2000  maces 500 il

ABH-E ]0.01 2758 453 1715 162 5.9 - 0.01 - 005 0.05 50 402 3500 traces 45.0

. . . . i
To compare, Table 2 shows the basic ionic composition (mg/l) of blood proteins obtained according to [4]. According to the data _O_b(: ,
is clear that, when the samples were precipitated from the water phase, admixtured salts (sodium chloride) prevailed in their composit!
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l NH4+ \ K l Caz+
33.9 126.4 16.0 . 328.0 19.9
k5.7 2.8 30.8 22.0 219.7 64.8 192.9 62.2
52 40.8 16.1 1.0 1076.3 traces 76.2 9.5
0.6 472 0.7 0.6 0.5 1.9 2.1 2.0

IS\LT;:.S : Samples 1, 2, 3 are 1% aqueous solution:; sample 1 is the whole blood 'proteins iso}ated from the
and t;:m by.the use of chromatography on CMC (carboxymethyl cellulose) wnth_out washlpg w;th pH 7
the en dried lyophilically [5]; sample 2 is washed blood proteins got after fractional precipitation from

Semi-suspension [5]; sample 3 is blood proteins dried from the solution with pH 7 after hemin
Precipitation on CMC.

Stud
hyg Y of

the iom; e .
y rolyZathe ionic composition of blood hydrolyzates and endocrine
“ndit, € samples was 0.01-200 mg/l in 1% solution. The nature of admixtured inorganic ions and their ratio depended

ns . . : Sy0e
OfPFOCessmg of animal raw materials used for obtaining hydrolyzates.

and enzymatic materials wastes showed that the content of basic ions in
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Pic.1. Analysis of standard anion mixture (two-column model; column BT X AN-S with suppression
column BT S AG-P, eluent 3.5 mM Na;CO3-0.5 mM NaHCO3 1.4 ml/min., 50 atm, sample volume -
100 mcl), mg/l.: 1- fluoride, 2 - chloride, 3 - nitrite, 4 - bromide, 5 - nitrate, 6 - phosphate, 7 -
sulfate.
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