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nicillium toxins and Claviceps toxins. Carry-over into milk and edible tisssues have been demonstrated for aflatoxin B; (afl
M, in milk), ochratoxin A, zearalenone, deoxynivalenol, diacetoxyscirpenol and T-2 toxin ( for review see FINK-GREMME
1989, 1990). However, experimental studies indicate that other mycotoxins may occur in meats as well.

0'
Aflatoxin B induces hepatocarcinomas in all animal species tested as well as in humans (PARK and POHLAND, 1986). Ochrd! ,

xin A has been discussed to be the causative agent for Balkan endemic nephropathy (BEN) and associated tumours of the uriod”
system (UTT) (PETKOVA-BOCHROVA et al., 1988). Zearalenone has induced genotoxicity in experimental studies (KUIPER
GOODMAN et al., 1987). Thus, it seems necessary to monitor the presence of mycotoxins in foods to exclude a frequent eXPOSu
of consumers.

4)'
Mycotoxin contamination of meats might also occur during traditional ripening of hams and raw sausages (LEISTNER, 19

Therefore, it has to be recommended that mould fermented meats should be produced with the help of selected starter C‘Jl'fu
(FINK-GREMMELS et al.,1988). In contrast to cheese ripening where Penicillium camembertii and P.roguefortii are widely st
(PITT et al.,1986), we could demonstrate that selected P.nalgiovense isolates can be recommended for Salami-type Sdusﬂg
(LEISTNER, 1990; FINK-GREMMELS, 1990).

RESIDUES IN MEATS

In the last four decades there have been revolutionary developments in synthetic organic chemistry. As of spring 1985 the Us E%lo
ronmental Protection Agency (EPA) had a list of 60 000 marketed chemicals, and new compounds can be expected at a raté of o
per year. It is therefore quite obvious, that consumers are worried about the quality of their daily food supplies and the puthP
worldwide reports about an increasing number of chemical substances which are contaminating our foods and are consxdefed o
a potential health risk. A wide spectrum of undesirable substances can be introduced into foods via a number of routes. In Prmc
they can be catagorized into two groups:

(1) Substances, present as naturally occuring compounds or contaminants, and

(2) Substances, intentionally introduced during the cource of food manufacturing or preparation.

i)
The first group includes natural occurring toxins in plants such as oxalates, glycoalkaloids, cyanogenic glycosides, hemagglu

quercitin, goitrogens and pyrrolizidine alkaloids; marine toxins including tetrodotoxin, ciguatoxin, scombroid toxin and She“ﬁ clf
sons; toxic elements (heavy metals) and persistent environmental pollutants (pesticides, polyhalogenated compounds 2.0 0.): o
overall presence - although in most cases in minute amounts - is unavoidable. To screen the frequency of occurrence and conc oﬂﬂ’
tion of these compounds in foods, most countries have established monitoring systems, providing information about local, $¢ % ¥
and accidental risks for unexceptable food contamination. The evaluation of these data is based on tolerance levels set by ¢

tory bodies (the rational of permissible levels will be discussed in the following chapter). Promissing strategies towards wofld
ternational, worldwide harmonization of threshold levels have been developed by supranational bodies - including the

Health Organisation - with the aim to provide a successful risk management.
e

Pork, veal and poultry meats are foods which comprise a comparable low risk to be loaded with contaminants, as the short pr(;rse.*’
ion period (lifespan) prevents accummulation of xenobiotics in edible tissues of these animals. Dairy cows (and sheep and Sdﬂd
in feed lots or on pasture may during their lifespan more frequently be exposed to various chemicals including contamlrl - dair"
drugs to prevent or cure diseases. As xenobiotics can be excreted via milk, not only residues in the carcass but also in milk 2 o

products have to be considered. In addition, as milk is widely used in meals for infants, the special sensitivity of this groUP o y

11‘)
sumers has to be taken in account when setting tolerance levels. Laying hens excrete xenobiotics via their eggs. As distr 515b

: = S : : . 2
the egg yolk can result in an delayed recognition of xenobiotic exposure, eggs should not only be included in total diet and)

also provide a useful tool in residue monitoring systemes. '
dll“
The second group of residue forming xenobiotics is assembled by substances which are intentionally introduced into foodp 5

ion. These are agro-chemicals, veterinary drugs and feed additives as well as food additives. As the presence of violativ® Zl1165"
from these compounds has to be considered as avoidable, stepwise regulations have been established to exclude that slle 4 (d)g

Jv
which have the potential of a health risk do not enter the production process. In principle, the following steps aré invo
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premarketing approval system, (b) an assessment of the impact of possible residues (inadequate use) on public health, and (c) the
deveIOpmem of sensitive qualified methods for analysis in residue monitoring.

Standards and guidelines given by national authorities may vary to a certain extend in different countries. However, there is a prin-
iple agreement that substances, exerting serious toxic effects in low concentrations such as teratogenicity, immunosuppression, mu-
tagenCity or carcinogenicity are banned before being introduced into the marked. Consequently, the rational for an assessment of

€ impacts of possible residues - for instance after inadequate use - is soundly based, as unpredictable, non dose-dependent phe-
IlOmerlas such as genotoxicity and carcinogenicity can be excluded already in the first phase of approval. However, an increasing un-
erStanding of the biotransformation in target animal species (meat producing animals), resulting in a variety of non-toxic but also
ic derivatives may require a toxicological re-evaluation for certain groups of compounds. In addition, current information and

OWledge is insufficient to allow an assessment of the degree of risk based on immunopathological mechanisms (allergic reactions)
g Tesistance induction in bacteria by antibiotics and other antimicrobial compounds.

s no feasable to present a complete general overview about the incidence of undesirable residues in meat and meat products as
g as sensitivity of the methods applied for the detection and sampling frequency vary that considerably in the various countries.
11986 FSIS (USA) inspected 121 million red meat animals and almost S billion birds and supervised the production of 67 billion
Unds of processed meat and 60 billion pounds of processed poultry. Also in 1986, violative residues of chlorinated hydrocarbons
tre detected in 0.5% of swine tested, 0.1% of cattle and calves tested, and in 0,5% of all sheep. None of the chicken or turkey te-
Veg 8ave evidence for an occurrence of these compounds in their meats. In addition, organophosphates were not detected in any
‘pecieS. Antibiotic residues were reported in 1.2% of red meat animals and 0.5% of poultry tested, and sulfonamide residues in
% of poultry tested (cit. after PULLEN,1990). The meat inspection programme in the U.S. includes analysis of about 100 diffe-
" Compounds which are suspected to form residues in animal tissues.

Irn .1988 in Germany (BRD) 0.0038% of all beef carcasses slaughtered, 0.13% of veals and 0.0029% of swine contained detectable
Qsldues above the legally defined permissible levels (Statistisches Bundesamt).

b ®¢ data demonstrate, that - albeit the recognized environmental pollution and the intensity of animal production.U} thése ,COUTI-
r:S * the incidence of residues is not extremely high. In addition, it has to be stressed that the occurrence of a positive f'mdmg in
Fld“e monitoring does not inevitable imply a health hazard. It simply indicates, that residue concentrations above a given per-
Bble level have been detected.

FOOD TOXICOLOGY AND RISK ASSESSMENT

i 5 e :

. 'k aSsessment is a term which is used with increasing frequency from scientists, regulators and consumers and very often risk as-
lhssmem is misinterpretated and misused for the listing of analytical data obtained during food inspection only. Risk assessment - in
he "amework of food toxicology - is the biomedical assessment of the possible impact of a compound occurring in foods to public
Qalth

B
Og 3 : - P
ty, s, €ven those from conventional sources, such as fruits, nuts or meat of game animals can be completely analyzed to be a mix-

by 9f hundreds of chemical compounds. Thus, the description of an .undesirable compo%md or r.esidue first requi.res a definition:
oy s hatural. For example, since centuries meats have been predominantly consumed after having been cookcd'. in ()lq days ove?r
M Pen fire. Modern analytical methods enable us to detect a pleora of highly mutagenic and experimental carcinogenic pyrolysis
Ihat 'UCIS (heterocyclic amines) in heated meats. Following the conventional Zero Risk Concept in risk assessment this would rTlean
thy fill heated protein containing foods, including meat, fish and soybean produ.cts have to be completel.y bannesi. In contrast, if we
Iy der these compounds to be natural, and thus providing only an acceptable risk for the consumer, this would imply that we have
A * the Same tolerance margin of acceptable risk also in assessing industrial chemicals.

li((::lh “Oncepts, the zero risk demand as well as the axiom of natural compou'nds not.being hazardous, prov?de no s.eri(.)us Cc?mribu-
Wﬁrl % @ successful risk management in food production. Despite the generalized desire of modern-days soc1ery' to live in a risk-free
b]ate * COnsumers have to accept that a zero risk is neither achievable nor natural. However, as safety of foods is no longer contem-

3 an absolute term, all efforts to define and achieve the minimum risk have to be encouraged.
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One of the major criticism towards these mathematically based models is that they neglect the metabolic fate of a xenobiotic in the
"ganism. As it is known that a growing number of chemicals only produce an experimental carcinogenic response after they have
u_ndergone (speciesspecific-)metabolic activation, the involvement of non-linear kinetics in the bioactivation process from a procar-
cln()gen to an ultimate carcinogen has to be considered. As a consequence, the concept of physiologically based pharmacokinetic
rI"odtﬂs (PB-PK) has been developed. This approach integrates absorption, distribution, biotransformation, excretion and receptor
e interactions in the target organism (man) into the extrapolation of high experimental dosages (virtual risk) to manyfold lower
*Vels on human exposure (actual risk) in the interpretation of the phenomenon of tumour induction (HOEL et al.,1983). Thus, the
I)B‘PK concept is the unique model which is not based on external concentrations of a potential hazardous compound (as present in

f . : : :
%0ds) only, but also on the internal (in the organism) active aliquote at the actual site of possible pathological response.

An()ther item for criticism in risk evaluation is the possible role of substance-interactions (rendez-vous effect), which might have a
O0siderable impact on immunpathological alterations (allergy, idiosynchratic reactions) and the effects of single or groups of resi-
U3 on the resistance-induction in bacteria. For both possible events a reliable concept for risk assessment has not been establish-

8
lang current knowlegde is based on experimental data and a few epidemiological studies.

SUMMARY AND CONCLUSION

®at consumption has been suspected to be responsible for a variety of metabolic diseases and cancer. In addition, mutagenic and
Q,arciHOgenic compounds generated during preservation and cooking of meats are considered to contribute to the hazardous propor-
s of meat as a food. However, in recent years developments in basic and applied sciences gave no evidence that simply eliminating
i:?:tsif.rom our diet would have. a significant effect to human health (.PHILIPPS et al,, 1.983). However, greate.r appreciation of .the
arldllnflc facts related to meats in our diet - both favourable and detrimental - should stimulate new concepts in animal production
Mmeat technology. Nutritionists seem often to neglect that eating is not only a physical need but also an art, contributing to the
Yeral] well-being and life-style. Meat technologists trend to overestimate current topics in nutritional science and basic medical
QsearCh. Thus, a more integrated approach of meat producers, meat scientists, nutritionists, medical personnel and consumers

Cems A 2 : 2 . :
TS to be the only pragmatic recommendation to improve the understanding of the role meat plays in our diet.
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