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N. NK5T0B0V, P. TAHRAAHAN ;KI , I.. NKPKüVA, A. JK »WH KV 

Mest Technology Heaeerrh Tim* i tute, onfiu, 1'ulgHris

The quantitative changes of lisic mi croel eir.'iita in the muscles of >iiiim<ils originating from 
different regions in the country were determined. Clinicslly hen.) thy pigs, calves nnd lambs 
thnt reached slaughter weight at a definite age were investigated. The basic microelements, 
cobalt, zinc and molybdenum, were determined spectrophotometrically, selenium, fluorimetri- 
cally, and the microelements iron, copper, lead, manganese and tin, by emission spectrogrs- 
phic analysis.
Recomendations are made for the registration and pasport.i za t.i on of the meat obtained by re­
gion«.

jjat«rBuchuE<t»n über dsn Gehalt an SpureneleaeefP- ,4a, au«_jgragMa&MK. 
fcdgariena ataaaendaa naiaoh

*• HKETOROW, P. GAB RISC HAHSKI, L. HEDKCWA, A. DORTGCHJ*

**>»titut fur Pleiaoh»irtaohaft, Sofia, Bulgarian

*• »urdan dia Quant itätsaobvankungsn dar Qrundapuranalamanta in dar Muskulatur ron Ti aran, 
aua varsohlsdsnan Gabiatan Bulgariana ataaaan, baatiaat. Dabai »urdan kllnlsoh garunda 

ßohwaina, Kalbar und lunaar alt in aisaa baatiaatan Altar arraiobtan Gawiobt untarauoht,
Qla Grundapuranalananta Kobalt, Zink und Molybdän »urdan spaktrophotoaatrlaob, daa Salan 
fluoranatrlscb und dia Spursnalaasata Elsan, Kupfar, Blsl, Mangan, Zinn durob aina apaktro- 
Skaphlsobs Kaisaionsanaljrss baatiaat,

*' »ardan Kapfablungsn cur Klasalfliiaruag daa Plsiaobaa in Xartothakan nach Gabiatan 
***oka Auaatallsna von antaprachandan Zartifikatan gaaaeht«
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<. M!-:?TOROV, P.  (ÍARRACHAN>KYf L.  NKPKOVA, AN. 1X5NTCHKV 

I n s t i t u t  J o  r e c h e r c h e s  s u r  l a  v i a n d e ,  ü o f i a ,  B u l g a r i e

a &t,l,U lpn fluctuations quantitative« des microéléments principaux dan« la mu«,u!«iu" 
d'animn.x provenant de différente« régime de la Bulgarie. On a étudié d m  porc«, de« ve«>" 
;l 110:1 Si,ln3 qui avaient atteint le poids d'abattage â un ftge déterminé. Les mio ’
i.lémmt« principaux, le cobalt, le zinc et le molybdène, ont été étudiés par spentrop).«I« 
métrle, le «élénium - par fluorimétrie, et le fer, le cuivre, le plomb, le manganèse et 
l'étain - par analyse spectrographique d'émission.
On fait des recommandations concernant le classement des viandes par régions dans le but 
de leur rédiger des certificats.

Hoc;ieaqmii«iH coaepaaHtiH umkpoojiomshtob b Hace, 3aroTOBjieHHOM b pü3hux paflOHOx Eojii'apijjl

H . 1 E C T 0 P 0 B , n .  rABPAIDAHCKH, Jl. HE/lKUBA, A .  /10H% B

Hhcihtït mhchoü iipOMbiüiflotuiocrH, Cofjjtui, Eoiirapiin

OnpeAejienu Ko^HwecTBetiHiae KonefianH« o c h o b h u x  MHKpoaneMeiiTOB b M.ycKyjiar.ype » h b o t h m x , h P0' 
H CXQ a HIIBX HB P&3HNX paMOHOB CTpilHN. HcCJie AO B8Hhl KJIMHHqeOKM 3fl0p0Bbie CBHHBM, TOJ1HT8 B Hr' 
HHTa, socTurniHe yfloftuoro Beca b oiipa/iüJieHHOii B o a p a c r e .  Uciioaiiiie MHKpoajieMeHThi - k !i<5afli>T ' 
u b h k  h KoiiHOfleH, onpeneJieHbi cneKTpa<ji(m)MeTpnqecKn, ce ne h - (lijiyopiiMeTpH'iacKB, a m h k p o s h b " 
KeKTU x e n a a o ,  MeflB, CBHaeu, MopraHcq, o h o b o  - s m m c c h o h h h m  ciieKTporpaiJd'ied k h m  ananna,0M.

Cjenanu peKoueHA8 min o KapTOTeKiipobühmh Maca, aaroro  Bjiennoro uo paflcuiaM, c yqeTOM ero 
nopmaauHH.



3 4 7 5.16
Studies on the contents of microelements In the meat produced In different reglonB In 
Bulgaria

N.KESTOROV, P.GABRASHANSKI, L.NEDKOVA, A.DGNCHEV 

Meat Technology Research Institute, Sofia,Bulgaria

The problem for the correct and balanced nutrition of man, in which a basic part represents 
>eat and the meat products is especlaly interesting and actual today* This makes necessary 
to study the ohemioal composition of meat including the determination of a number of macro 
and race elements, vitamines, aminoacids and others*
In the present work are reflected the results of the studies of a wide specter of trace 
•laments in meats obtained from different regions of the country. For the study are being 
analysed samples of the big hind muscle of ollnicaly healthy and of slaughter liveweight 
animals, for pigs 96 kg, for beef 450 kg, for lambs of 2 months of age* The samples were 
taken in the district slaughter plants in North and South Bulgaria* The determination of the 
basic trace elements was made after the speotrophotometrio methods, introduced in the 
analytical-ohemical practice* Cobalt was determined after the method of Kovalskyi and 
Gololobov, 1969, Zink after the method of Baron 1954, Molybden after Tautsin, 1968.
Selenium was determined after the method of Hall and Qupta,1969, fluorometrlcaly, with a 
modification of Nedkova,1976. For the determination of Manganese we used spectrographic 
•mission analyses. The results were calculated by use of artificial standrad mixture, 
reflecting in quantity and quality the mineral content of the muscles, after Grlbovskaya.
The obtained results were statisticaly processed and are exhibited on fig.1, 2, and 5*
The quantitative values obtained for the different trace elements, independent of the 
method they relate to are recalculated for dry substance* For the traoe element Cobalt 
are made 1118 analyses of animals from 15 slaughter plants in the country* The results 
•re presented on fig* 1 to 3 by type of animal*
The analysed muscles of pigs exhibit values from 20 to 76 while for the slaughter

| Plants in South Bulgaria, the values are higher (Haskovo, Plovdiv,Jambol) and attain up 
to 75 f  and in North Bulgaria the values are twice as low and go down to 40 /.g* (fig*1). 
The analyses made for calves and lambs show that the absolute values for Cobalt in ruminants 
are comparatively higher » for North Bulgaria they are about 40/*^, and for South Bulga­
ria they are above especlaly in lambs from the Haskovo plant (fig*2 and 3) «These
data must be related to the peculiarities of the pounoh microflora for the ruminants, 
which mioroflora uses the anorganic Cobalt in the synthesis of vitamins B^gCoyancobalamyne)•
The traoe element Zink has been analysed in 756 animals. The date obtained for the varia­
tion of Zink contents in healthy animals from differtot regions, show that the variation 
Is between 13 and 17«gil, while for some regions it goes to 30m ^ .  low values were found 
In South Bulgaria (fig*1 and 2) as well as in some sperate regions around RouBse and Veliko 
Tirnovo, where often cases of para aratoses are found (Naohev, Qabrashanski 1956, Gabrashan 
ski, Nedkova, 1972). The quantity of Zink in the feeds for the country in general (Aleksiev 
lrusteva,1970) of leaohed chernosem in the regions is lower than the general level of the 
oountry. The detailed studies of para aratoses in pigs from these regions, impelled the 
introduction of additional quantities of the element In the fields, and now the Zink level 
to the said regions is satllfaotory (fig.1). Tha mean traoe elements in tissues - liver, 
in which one might find par&ceratoses in pigs,aftit tha studies of(Nedkova,1976) is under 
S a g a n d  in the ausoles under 3 ag£* The data obtained in our studies are confirmed by 
result! announced by a numbfr of authors (Henning A.,1972, Kolb B.,Gurtler A.,1971» Under-
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wood I.,1977. Mid others)• In the comparison on fig.1,2,and 3 no type differences were 
established for this element in pigs,calves,and lambs.
In relation to the trace element Molybden, are studied 648 animals from the same slaughter 
plants in the country. The results are exhibited in the same order by type of animal. Ho 
type differences were established for the values of Molybden in the studied oaroasses. The 
obtained data are very similar to the data of Tashev et al,1975, after the calculation 
for dry substance. In this order are the results presented by Hidiroglou M. et al,1972.
Higher than 0,05 ® values for Molybden are obtained from some smaples in our southern 
regions for pigs as well as for calves.Lowest values — under 0,025 ■ 6% are exhibited 
again in Boms southern regions in pigs and calves. Normal regulation of purine metabolism 
is established for animals by Kovalshyi ,1974 In the limits of 0,2 to 2,5 mg/kg Molyben 
in the feeds.Above and below this concentration could be expected some disturbances from 
•xcess or shortage from this element. It must be noted that lnspibe of the foot that the 
quantity of Molybden is higher in some of the samples tested,hxdooses from Molybden in the 
animals from this country to this moment are not encountered.
The increased Molybden containing fertilizers,no matter what effect it has on the plants 
of some species, has its negative Impact an the organisms. The increase of Molybden in the 
environment (by fertilizers) leads to its increase in the mai organism and men* The 
stored surpluses might be neutralized by other trace metalB - copper and its synergetics. 
This howeve»,leads to disturbance in the processes of trace elements metabolism.
for the trace element Manganese are studied 341 animals from 10 slaughter plants. The obtai 
ned mean values in muscles of healthy animals are from 0,03 to 0,13m &  for dry matter. The 
existing data in the literature for Manageress in muscles corelate with our results. The 
values obtained by Tashev et al,1975» ere lower in comparison to those obtained by us, 
but they reflect fresh meat content.Near to our results, are the results obtained by 
Kolomyitzeva and Gabovich ,1970, Underwood,1971.
From fig.1 and 2 could be seen the fluctuations for the Manganese content in the studied 
regions of our country.High values for calves as well as for pigs are found in regions 
around Vratza and Plovdiv, i.e. above 0,1 a ̂ .Comparatively lower than these values 
under 0,025 ®g^ «re established in moat of the regions of the country.
Manganese in feeding plays a vital role. The daily income in the food comes up to 5 - 10 
mg/kg. This value is adequate for ensuring the needs for this trace element. Having in 
mind the low cited values for Manganese in meat, it maight be expected that a ration 
rich of milk products,along with a low intake of fruits to prove defficlent of this trsoe 
element.
The trsoe element Selenium is studied in 500 animals.The obtained results,presented in 
the figures do not exhibit any type differences in the studied animals. The rich experi­
mental material show that the mean values are very near one to another without significant 
differences by type of animals.The results obtained by us are near to those of Morris V. 
and Lavender A .,1970 slnoe they employ the same fluorescent technique for the analyses.

>1,1963 exhibit norma for Belenlum on a dry substance bases in the same limits as 
obtained in this laboratory.
Lower from the mean norms values for Selenium are proved in the industrial oalves and pig* 
complexes in some regions, where we find oases of musole dlstrophie. These low values 
can serve as a directive for mass prophllactie measures with the soope regulating the 
Selenium levels as a factor Pj denominating the ethyopathogenesis of myopathes. Higher 
values - above 0,25 ®g* are established in some north regions of the country.
The quantitative fluctuations for Selenium by regions of the slaughter plant, show that
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th* deficiency in this tract element 1b not basic, 1.#. the deficiency Is not beoause of 
environmental reasons, but it Is sooner conditional. For the development of deficiency 
conditions for a given trace element have an Influence also other trace elements. Its 
antagonists or synergetics* In t..is respect In musole ditrophy are established positive 
correlative dependencies between the content of Selenium,Copper and Cobalt, and negative 
between the Selenium, Molybden and Zink (Hedkova,1976)

Conclusions
l*The studies on the oontents of the basic trace elements Oo,Zn,Mo,lfa,Se on a big number 
of animals throuhgout the country, make possible to denominate the nonml-physiologloal 
levels of this Index.
2*These Indices can be used for pasportisatlcn of meats by regions, and tills espeolaly 
for the meatpacking plants for export*
3*The given quantitative fluctuations add to the standards for the chemical composition 
of meat in respect to the analysed indices, for which to date in literature are found 
only scant data*
t*The results from the made analyses oan be used for mapftng the regions with supluses or 
deficienciesiIn same trace elements, having a direct impact for the diagnosis of a number 
of animal sicknesses* . 1
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