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giﬂségisse der Untersuchung iiber die Riickstinde von chlorierten Kohlenwasserstoffen

im Rinffleischgeweben

VERa VISACKI, JOVAN RASETA, AURELIJA SPIRIE
JuQOSlawisches Institut fiir Fleischtechnologie, Beograd, Jugoslawien

Tierﬁrztliche Fakultat, Beograd, Jugoslawien

Von 1971. an wurden 628 Proben von Muskeln- und Fettgewebe, Lebern und Nieren von

Rinden analisiert.

Ple Ergebnisse haben gezeigt dass die untersuchten Proben meistens durch die DDT
Ri“‘mkst'énde (einschliessend Metaboliten) und dan durch die OX HCH und J/ HCH Rick-
stsnden kontaminiert worden sind. Es wird iiber die qualitativen und quantitativen
Urltel'SChiede der Riickst@nde von DDT und seiner Mataboliten in den verschiedenen

G
SWeben eines und desselben Tieres diskutiert.

E .o ..
. Wurden Mittelwertunterschiede von chlorierten Kohlenwasserstoffriickstande zwischen

q
< Rind- und Schweinfleisch festgestellt und die entsprechenden Erkldrungen dafir

gegeben 3

R
xamination of Organochlorine Pesticide Residues in Beef Tissues

Vera VISACKI, JOVAN RASETA, AURELIJA SPIRIC
Y :
ugoslav Institute of Meat Technology, Belgrade, Yugoslavia,

Ve
tErinary Faculty, Belgrade, Yugoslavia

T
he ®Xamination of organochlorine pesticide residues in beef tissues was carried out

a
Qcording to the program established by authors. Since 1971, a total of 628 samples of
My,

Scles' fat, livers and kidneys derived from 157 cattle have been examined.

Th

\ Obtained results show that the examined samples were most frequently contaminated

Wi
#h DDT residues (including metabolites) followed by < BHC and jl BHC (lindane).

Qu
alitative and quantitative differences in the findings of isomers of DDT and its meta-
lltes among different tissues of an animal as well as differences in mean values of

Or,
ganochlorine residues between pork and beef tissues were discussed.
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L’examination systematique sur les residus de pesticides du groupe des hydrocarbures
halogenes dans les tissus de boeuf

VERA VISACKI, J. RASETA, AURELIJA SPIRIC

Institut Yougoslave pour la Technologie de la Viande de Belgrade, Yougoslavie et

Faculté Vétérinaire de Belgrade, Yougoslavie

Dans les tissus de boeuf on a examiné les résidus de pesticides du groupe des hydrocarbi”

res halogenes suivant un programme mis au point par les auteurs. Depuis 1971, on a examiné

628 échantillons de tissu musculaire et graisse, de foies et de reins issus de 157 boeufs’

Les résultats obtenus montrent que les échantillons examinés ont &té& le plus souvent con”

taminés par des residus de DDT et par des residus de et f’HCH.

Dans cette étude on a montré les différences qualitatives et quantitatives dans les résul”

tats d’izoméres de DDT et de leurs métabolites dans les tissus 4’ un méme animal. On a

discuté é€galement des différences existantes dans les valeurs moyennes de résidus de pe”

sticides dans les tissus de boeuf et de porc.

PBSYHBTaTH UCCJIENOBAHUA OCTATKOB XJIOPOPTaHNYECKNX HECTUIOUNOB B THAHU MAcCa KPYIHOT'O

POIaTor'o CKOTa

BEPA BUWAUKN, i{OBAH PAIIETA, AYPEIUA ClIUPUY
UTOCIaBCKUil MHCTUTYT MO TEXHOIOTWHM MACA, Bearpaz, lrocnasua , BeTepuHapckuit

Qakynsrer, Benrpaz, lrociasug

2 -
lng ocTaTKOB XJIOPOPT'aHUYECKUX IIECTULNLOB paspadoTana [IpoTrpaMMa IOCPEZCTBOM KOTOpOH asd

JU3UPYOTCH TKAHM MACA KPYINHOT'O POTATOTO CKOTA KAK IJIT MsCa CBUHEi.
L ’ iy i 2 (0
UccaemoBano 628 00pasuoB MHMEYHO! ¥ XUPOBOil TKAHH NEYEeHed U MOYeK , B3ATHX u3 I57 I'0%
KPYIIHOT'O pOTaTOT'0 CKOTAa.

PesaynsTaTH MOKA3HBANT YTO MCCIEeNOBaHHNE 00pasuH B GONBUNHCTRE Cly4yaes KOHT&MHHMPOB&HH
ocrarkamu [AT u ero meradomuTos. [OTOM OCTATKAMH <X [T # /‘ rxur. ’
BenyTca IMCKYCCUM O KOMMUECTBEHHOH I KAUECTBEHHO! DA3HULH B HAXOZAKAX N3OMEPOB M MSTadmm
T0B [T cpezn pasimuyHHX TKAHEl OIHOTO M Top K€ KUBOTHOTO.

JCTaHOBIEHA DAa3HULA MEXLY CPELHAM BeIUUUHAMY COZEPKAHUA XJIOPOPIaHNYECKUX NECTHIUAOB

OTZENBHHMM TKAHAMU CBUHEH U KDYyIIHOT'O DOT'aTOI'0 CKOTa O YeM BEAYTCA IUCKYCCUH.
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BESides the unquestionable usefulness of the application of pesticides, there appear harm-
ful Consequences as well. The applied pesticides are retained to some extent on the objects
throllgh which, directly or indirectly, they are transmitted to man where they can couse
SOme undesirable occurences (2, 3, 4, 10). According to certain data (6, 10, 11) pesticide
Yesidues reaching a man are introduced mostly through a food chain. For the hygiene of
i:;ir ép?cialy meat, organochlorine pesticides are the most interesting ones due to their
Philic property, exceptional stability and large use. Nevertheless, a relatively
Shaly number of examinations referring to organochlorine pesticide residues in meat has
fen performed up to present. If such data are found at all, they mostly refer to meat of
iZierimental animals treated regularly with higher doses of pesticides whereas there is
Sufficient knowledge of the contamination degree of meat and the distribution of or-
ganochlorine compound residues in tissues of slaughter animals. Having this in mind, we

Ve started to analyse organochlorine pesticide residues in cattle since 1971.

M
S A N S mda s e e b ord e

ig . i g
, Sues derived from cattle bred in common conditions served as material for examination.
e :
e were examined 629 samples of fat, muscle, liver and kidney derived from 157 cattle.
CSt4 ~s . s .
Qalthlde residues were determined according to the method described in "Pesticide Analyti-

Janual”, on the "Varian" gas chromatoqgraph, Model 2100-20.

b
+De P . 4 . 1
System of sampling was the same as in our previous work (7).

R
e Eatty = D ;
sl l-Teran b d s e s siian

As
S€en from the presented results (tables 1-4), 94,90% of fat samples, and 93,63% of

Myg
tbcle and liver samples contain pesticide residues. Such findings are in accordance with
he ! . : 5 s S i

= OPinion of Sutherland (8), according to whom each animal goming in contact with pesti-
e

des must contain their residues. If residues are not proved in some samples, it will mean

th
W they are present to such a small extent that the applied techniques is not sufficient-

Y
<

S . o
Sensitive to reveal them.

Ly

=8 in our previous work (7), here are also differences in the quantity of pesticide resi-

Ay
Qg - - : : : A
3 among fat, muscle, liver and kidney. Quantitatively residues are present in the hi-

She
St quantities in fat, then in muscle, liver and kidney.

Stabilished differences can be explaned by different contents of triglycerides and

S

e 0

holipids in subcutaneous fatty tissue and muscular fatty tissue. Triglycerides predo-
n % 0 ! .

Ate in the former whereas the phospholipid content can amount up to nearly 70% in

Mg : - & .

X Culer fatty tissue. The solubility of residues in the two lipid kinds is by all means
lfferent-

I}

\Qt

abo7 : - -

POlism of organochlorine compounds takes place under the influence of enzymes (3) the
rQSQ
th

NCe of which is higher in liver than in other examined tissues. From this it comes out

at g,
liver can not represent a more important store of pesticide residues.
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If it is taken into consideration that organochlorine compounds are to a considerable

d
extent excreted from the body through the urine then higher quantities of pesticides shoul
not be expected in kidneys.

The examined pesticide residues in cattle tissues are quantitatively represented in the
following order: DDT (total) ; metoxychlor,)fBHC,o[BHC, heptachlorepoxide, dieldrine
(tables 1-5).

Mean values of the quantities of pesticide residues in beef tissues are higher than thos€
established in pork tissues in our previous work (7). This can be explained by aiffere®

ces in metabolism between these two animal kinds as well as by different feed composition

Number of Fat Samples with Different Residual Quantities of DDT, BHC, Dieldrine,

Heptachlorepoxide and Metoxychlor

Table 1.
b
0,001 to 0,0l to 8050 e O T e 05 ko T L o Mo samples W
0,01 ppm 0,05 ppm 0,1 ppm 0,5 ppm 1 ppm 3 ppm than positive
3 ppm findifﬁ}////
DDT (total) 15 26 8 b7 18 20 5 149
o BIC a7 19 61 23 23 6 - 149
XBHC 3 9 32 45 32 14 - 142
Dieldrine 16 7 - - - - - 23
Heptachlor- ¥
epoxide 4 - - 3 - - 7
Metoxychlor - - 1 3 - - 4 8
94,90% of samples contain DDT and JBHC
90,44% of samples contain deHC
14,64% of samples contain Dieldrine
4,45% of samples contain Heptachlorepoxide
5,09% of samples contain Metoxychlor
Number of Muscle Samples with Different Residual Quantities of DDT, BHC, Dieldrine,
Heptachlorepoxide and Metoxychlor
Table 2
0,001 to 0,01 to 0,05 to 0,1 to 0,5 to 1 to Samples wi?hdﬁg
0,01 ppm 0,05 ppm 0,1 ppm 0,5 ppm 1 Ppm 3 ppm  positive fin
DDT (total) 8 i 138 52 20 21 147
AL BHC 17 36 62 26 3 - 144
y BHC i i | 25 19 43 37 4 144
Dieldrine 7 = - - - - 7
Heptachlor-
epoxide - 6 - 4 - - 10
Metoxychlor - 1 - 3 1 3 8

93,63% of samples contain DDT

91,71% of samples contain o/BHC

21,71% of samples contain XBHC

4,45% of samples contain Dieldrine

6,36% of samples contain Heptachlorepoxide

5,09% of samples contain Metoxychlor
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N‘lmber of Liver Samples with Different Residual Quantities of DDT, BHC, Dieldrine

Heptachlorepoxide and lMetoxychlor

Table 3
0,001 “to 0,01 0 0,05 to 0,1 to 0.5 to i.to Samples with
0,01 ppm 0,05 ppm 0,1 ppm 0,5 ppm 1 ppm 3 ppm positive finding
BT (toral) 21 34 19 37 24 12 147
BHC 19 11 44 16 - B 90
¢ BrC & 25 36 28 10 - 99
Belarine 3 9 8 - = = 20
zeptachlor—
Poxige 5 5 2 - - - 12
Yetoxychlor - - 1 - - - 1

°3,633 of samples contain DDT
37,324 of samples contain <£BHC
83,053 of samples contain YyBHC

12'73% of samples contain Dieldrine

7'64% of samples contain Heptachlorepoxide

0,633 of samples contain Metoxychlor

I\I 1 . : - - T : :
Lber of Kidney Samples with Different Residual Quantities of DDT, BHC, Dieldrine,

Heptachlorepoxide and Metoxychlor

Table 4
0,001 to 0,01 to 0,05 to 0,1 to 0,5 to 1l to Samples with
0,01 ppm 0,05 ppm 0,1 ppm 0,5 ppm 1 ppm 3 ppm pesitive finding
D
T (total) 5 42 24 21 2 5 99
SHe 35 25 11 - - - 71
DX Se 18 34 31 - - - 83
leldrine - - - = = o -
Spty
onXigler- 2 ] . . ¥ = =
Na
toxyehior . 1 " - E 1 2
63
45'05% of samples contain DDT
5,22% of samples contain oBHC
21863 of

samples contain XBHC

1,294
1278 of samples contain Metoxychlor
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Mean Values of Quantities of DDT, £ BHC and X BHC

Table 5
Fat Muscle Liver Kidney
DDT 0,745 0,533 0,333 0,156
ABHC 0,263 0,153 0,083 0,027
JBHC 0,476 0,422 0,180 0,031
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