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n i c i l l i u m  toxins and C l a v i c e p s  toxins. Carry-over into milk and edible tisssues have been demonstrated for aflatoxin B j (aflato*111 

in milk), ochratoxin A, zearalenone, deoxynivalenol, diacetoxyscirpenol and T-2 toxin ( for review see FINK-GREM M E^ 

1989,1990). However, experimental studies indicate that other mycotoxins may occur in meats as well.

Aflatoxin B 1 induces hepatocarcinomas in all animal species tested as well as in humans (P A R K  and POH LAN D , 1986). Ochra'0

xin A  has been discussed to be the causative agent for Balkan endemic nephropathy (BEN) and associated tumours o f the urn1.

system (U TT) (P E T K O V A -B O C H R O V A  et al., 1988). Zearalenone has induced genotoxicity in experimental studies (KUlPE^ 

G O O D M A N  et al., 1987). Thus, it seems necessary to monitor the presence of mycotoxins in foods to exclude a frequent exp°sur 

of consumers.

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

Therefore, it has to be recommended that mould fermented meats should be produced with the help of selected starter cultu 

(FIN K-GREM M ELS et al.,1988). In contrast to cheese ripening where P é n i c i l l i u m  c a m e m b e r t i i  and P . r o q u e f o r t i i  are widely uS 

(PITT et al.,1986), we could demonstrate that selected P . n a l g i o v e n s e  isolates can be recommended for Salami-type 

(LEISTNER, 1990; FIN K-GREM M ELS, 1990).

sauŝ *

RESID U ES IN M EATS

In the last four decades there have been revolutionary developments in synthetic organic chemistry. As of spring 1985 the US
; of 120«ronmental Protection Agency (EPA) had a list o f 60 000 marketed chemicals, and new compounds can be expected at a rate 

per year. It is therefore quite obvious, that consumers are worried about the quality of their daily food supplies and the public P

worldwide reports about an increasing number of chemical substances which are contaminating our foods and are consideredt0

a potential health risk. A  wide spectrum of undesirable substances can be introduced into foods via a number of routes. In Prl' 

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.

pcif

The first group includes natural occurring toxins in plants such as oxalates, glycoalkaloids, cyanogenic glycosides, hemagg'u^«
quercitin, goitrogens and pyrrolizidine alkaloids; marine toxins including tetrodotoxin, ciguatoxin, scombroid toxin and shell»1 

sons; toxic elements (heavy metals) and persistent environmental pollutants (pesticides, polyhalogenated compounds a.o-)- ..

overall presence - although in most cases in minute amounts - is unavoidable. To screen the frequency of occurrence and co11 ^  

tion of these compounds in foods, most countries have established monitoring systems, providing information about local.sea*j -
ttfr

and accidental risks for unexceptable food contamination. The evaluation of these data is based on tolerance levels set b y r  ̂^

# (|i
ds afltory bodies (the rational o f permissible levels will be discussed in the following chapter). Promissing strategies towaru

ternational, worldwide harmonization of threshold levels have been developed by supranational bodies - including *be 

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

r0<r
Pork, veal and poultry meats are foods which comprise a comparable low risk to be loaded with contaminants, as the short P J

ion period (lifespan) prevents accummulation of xenobiotics in edible tissues o f these animals. Dairy cows (and sheep

in feed lots or on pasture may during their lifespan more frequently be exposed to various chemicals including contam111 £ 

drugs to prevent or cure diseases. As xenobiotics can be excreted via milk, not only residues in the carcass but also in milk aI\  £i)J.

products have to be considered. In addition, as milk is widely used in meals for infants, the special sensitivity of this group ^  iP

sumers has to be taken in account when setting tolerance levels. Laying hens excrete xenobiotics via their eggs. As distriE 

the egg yolk can result in an delayed recognition of xenobiotic exposure, eggs should not only be included in total diet a

also provide a useful tool in residue monitoring systèmes. if1'dpf̂ .
The second group of residue forming xenobiotics is assembled by substances which are intentionally introduced into f°° re*11
ion. These are agro-chemicals, veterinary drugs and feed additives as well as food additives. As the presence of violative

from these compounds has to be considered as avoidable, stepwise regulations have been established to exclude that p)

which have the potential of a health risk do not enter the production process. In principle, the following steps are inv0^

,c«s
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^m arketing approval system, (b) an assessment of the impact of possible residues (inadequate use) on public health, and (c) the 

eVelopment of sensitive qualified methods for analysis in residue monitoring.

andards and guidelines given by national authorities may vary to a certain extend in different countries. However, there is a prin- 

Ple agreement that substances, exerting serious toxic effects in low concentrations such as teratogenicity, immunosuppression, mu- 

Sencity or carcinogenicity are banned before being introduced into the marked. Consequently, the rational for an assessment ofthp •
impacts o f possible residues - for instance after inadequate use - is soundly based, as unpredictable, non dose-dependent phe- 

 ̂ menas such as genotoxicity and carcinogenicity can be excluded already in the first phase of approval. However, an increasing un­

handing of the biotransformation in target animal species (meat producing animals), resulting in a variety of non-toxic but also
v derivatives may require a toxicological re-evaluation for certain groups of compounds. In addition, current information and

°wledge is insufficient to allow an assessment of the degree of risk based on immunopathological mechanisms (allergic reactions) 

resistance induction in bacteria by antibiotics and other antimicrobial compounds.

s not feasable to present a complete general overview about the incidence of undesirable residues in meat and meat products as

^ 9 8 6  FSIS (U SA) inspected 121 million red meat animals and almost 5 billion birds and supervised the production of 67 billion 

 ̂ands o f processed meat and 60 billion pounds of processed poultry. Also in 1986, violative residues of chlorinated hydrocarbons 

S(̂ e 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- 

Sp 8aVe evidence f ° r an occurrence of these compounds in their meats. In addition, organophosphates were not detected in any 

^ Cles. Antibiotic residues were reported in 1.2% of red meat animals and 0.5% of poultry tested, and sulfonamide residues in 

ten ° ° f  poultry tested ( c i t - after PULLEN, 1990). The meat inspection programme in the U.S. includes analysis o f about 100 diffe- 
compounds which are suspected to form residues in animal tissues.

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

ese data demonstrate, that - albeit the recognized environmental pollution and the intensity of animal production in thesees. coun-

the incidence of residues is not extremely high. In addition, it has to be stressed that the occurrence of a positive finding in 

Pj. "JUe monitoring does not inevitable imply a health hazard. It simply indicates, that residue concentrations above a given per- 
Ss*ble level have heen detected.

esidu,

* k
FO O D  T O X IC O L O G Y  AN D  RISK ASSESSM EN T

assessment is a term which is used with increasing frequency from scientists, regulators and consumers and very often risk as-

1̂  ent is misinterpretated and misused for the listing of analytical data obtained during food inspection only. Risk assessment - in

amework of food toxicology - is the biomedical assessment of the possible impact of a compound occurring in foods to publict̂h.
’Vi,.

’ even those from conventional sources, such as fruits, nuts or meat of game animals can be completely analyzed to be a mix- 

\  *1Undreds ° f  chemical compounds. Thus, the description of an undesirable compound or residue first requires a definition: 

^ l s  n a t u r a l .  For example, since centuries meats have been predominantly consumed after having been cooked, in old days over 

pr ên fire. Modern analytical methods enable us to detect a pleora of highly mutagenic and experimental carcinogenic pyrolysis

> cts (heterocyclic amines) in heated meats. Following the conventional Z e r o  R i s k  C o n c e p t  in risk assessment this would mean

heated protein containing foods, including meat, fish and soybean products have to be completely banned. In contrast, if lsidi
to., "er fhese compounds to be n a t u r a l , and thus providing only an acceptable risk for the consumer, this would imply that we have tK . . . . .

ne same tolerance margin o f acceptable risk also in assessing industrial chemicals.

V,
N to

N

C° ncepts, the zero risk demand as well as the axiom of natural compounds not being hazardous, provide no serious contribu- 

a successful risk management in food production. Despite the generalized desire o f modern-days society to live in a risk-free 

’ c°usumers have to accept that a zero risk is neither achievable nor natural. However, as safety of foods is no longer contem- 

as an absolute term, all efforts to define and achieve t h e  m i n i m u m  risk have to be encouraged.
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'■*ne of the major criticism towards these mathematically based models is that they neglect the metabolic fate of a xenobiotic in the 

Nanism. As it is known that a growing number of chemicals only produce an experimental carcinogenic response after they have 

Jtlclergone (speciesspecific-)metabolic activation, the involvement of non-linear kinetics in the bioactivation process from a procar- 

Vogen to an ultimate carcinogen has to be considered. As a consequence, the concept of physiologically based pharmacokinetic 

'"odeis (PB-PK) has been developed. This approach integrates absorption, distribution, biotransformation, excretion and receptor 

Slte interactions in the target organism (man) into the extrapolation of high experimental dosages (virtual risk) to manyfold lower

evels on human exposure (actual risk) in the interpretation of the phenomenon of tumour induction (H O E L et al.,1983). Thus, the 

^ -PK  concept is the unique model which is not based on external concentrations of a potential hazardous compound (as present in
fo,IQds) only, but also on the internal (in the organism) active aliquote at the actual site of possible pathological response.

Viother item for criticism in risk evaluation is the possible role of substance-interactions (rendez-vous effect), which might have a 

Visiderable impact on immunpathological alterations (allergy, idiosynchratic reactions) and the effects of single or groups of resi­

t s  on the resistance-induction in bacteria. For both possible events a reliable concept for risk assessment has not been establish- 

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

SI IM M AR Y AN D  CO N CLU SIO N

eat consumption has been suspected to be responsible for a variety of metabolic diseases and cancer. In addition, mutagenic and

«Cii
;il V l

OV,
Vi

1« $C|

' rcinogenic 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 n o  e v i d e n c e  that simply eliminating 

ats from our diet would have a significant effect to human health (PHILIPPS et al., 1983). However, greater appreciation of the 

V tific  facts related to meats in our diet - both favourable and detrimental - should stimulate new concepts in animal production

V;

Oieat technology. Nutritionists seem often to neglect that eating is not only a physical need but also an a r t ,  contributing to the 

erall well-being and life-style. Meat technologists trend to overestimate current topics in nutritional science and basic medical 

,earch. Thus, a more integrated approach of meat producers, meat scientists, nutritionists, medical personnel and consumers 

etT)s to be the only pragmatic recommendation to improve the understanding of the role meat plays in our diet.
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prô '

K U B O W . S. (1990): Toxicity of dietary peroxide products. Trends in Food Sci. Technol. 1:67-71.

K U IP E R -G O O D M A N , T., SC O TT, P.M. and W A TA N A B E , H. (1987): Risk assessment o f the mycotoxin zearalenone- 
xicol. Pharmacol. 7:253-306.

Reg11

1222



9

K^SSON, B.K., PYSSALO , H. SAU RI, M. (1988): Class separation of mutagenic polycyclic organic material in grilled and smo- 
food. Z . Lebensm. Unters. Forsch. 187:546-551.

Jj^THlA, D. and KLOEP, D. (1987): Einfluß von Nahrungsmittelinhalts- und Zusatzstoffen auf die Nitrosaminbildung unter phy- 
ogischen Bedingungen - ein kurzer Überblick. Ernährung/Nutrition 11:98-101.

^  V EC CH IA , C., FRAN CESCH I, S. and G A LLU S, G. (1982): Prognostic features of endometrial cancer in oestrogen users and 
ese women. Amer. J. Obstetrics, Gynecol. 144:387-390.

^ISTNER, L.(1981): Neue Nitrit-Verordnung der Bundesrepublik Deutschland. Fleischwirtsch. 61:338,341-342,344,346.

^ISTNER, L. (1984): Toxinogenic penicillia occurring in feeds and foods: A  review. Food Technol. Aust. 36:404-406, 413.

^STN ER, L. (1990): Mould-fermented foods: Recent development. Food Biotechnology 4:433-441.

E.A. and G AR FIN K EL, L. (1979): Variations in mortality by weight among 750.000 men and women. J. Chronic Diseases 
v°o3-576.

k ^ A B E , S.H., Y A N A G ISA W A , S.B., G U O , S., ABE, S„ ISH IKAW A, Y . and W AD A , O. (1987): Detection of Trp-P-1 and Trp- 
’ carcinogenic tryptophan pyrolysis products, in dialysis fluid of patients with uremia. Mutat. Res. 179:33-40.

ky^ABE, S.H. and W ADA, O. (1988): Analysis of human plasma as an exposure level monitor for carcinogenic tryptophan pyro- 
ls Products. Mutat. Res. 209:33-38. H

S a m a r a , D J . (1987): Effects o f fat-modified diets on cholesterol and lipoprotein metabolism. Ann. Rev. Nutr. 7:273-276.

A S M A R A , D J. (1990): Relationship between blood and dietary cholesterol. In: "Meat and Health. Advances in Meat Re- 
ctl ’ vol. VI (A.U. PEARSO N  and T.R. DUTSON, eds.). Elsevier Appl. Science - London and New York. pp. 63-87.

¡ .¿ W A R D , D.J., JACKSON, A.A ., PRICE, G. and RIVERS, J.P.W. (1989): Human amino acid and protein requirements: Cur- 
udemmas and uncertainties. Nutr. Res. Rev. 2:109-132.]jj j

^ - W A R D , J L J .a n d  PRICE, G .U . (1990): Maintenance protein requirements: The need for conceptual re-evaluation. Proc.

toy
■ Soc. 49:473-487.

'^ 7 9 0  E  R  1̂988 :̂ If0n nutrition and absorption: Dietary factors which impact iron bioavailability. J. Amer. Dietetic Ass.

)|(K.
X, H.N. (1985): Historical perspective on protein requirements: Objectives for the future. In: "Nutritional Adaption in Man" 

^V X TE R  and J.C. W ATERLO W , eds.). John Libbey, London and Paris, pp. 155-168.

W RA Y , B.P. BOOBIS, A.R., de la T O R R E , R., SIGU RA, J. and D AV IES, D.S. (1988): Inhibition of dietary mutagen activa- 
y  methylxanthines. Biochem. Soc. Transactions. 16:620-621.

V e aRA Y , S., G O O D E R H A M , N.J., BOOBIS, A.R. and D AVIES, D.S. (1989): Detection and measurement of M elQx in human 
| alter ingestion of a cooked meat meal. Carcinogenesis 10:763-765.

.

V m ° ’ M -’ H O N D A, M„ SEINO, Y „  Y A H A G I, T. and SU G IM U R A , T. (1977): Mutagenesis of smoke condensate and the 
, Q surface of fish and meat. Cancer Lett. 2:221.

t o f i f e M . ,  SATO, S., SU G IM U RA, T. (1983): Mutagens produced by heating foods. In: "The Mailard reaction in food and nu- 
v (G .R .W ALLE R , M .S.FEATH ER, eds.). A C S Symp.Series 215. Amer. Chem. Soci., Washington, pp. 24-37.fti
R a t i o n a l  C H O L E ST E R O L  E D U C A T IO N  P R O G R A M  E X P E R T  P A N E L (NCEP) (1988). Report on detection, evalua- 
. ud treatment of high blood cholesterol in adults. Arch. Intern. Med. 148:36-52.
■Hq A
\  AKl, H., M A TSU K U R A , N., M ARIN O, K „ KAW ACH I,T. SU G IM U R A , T. and T A K A Y A M A , S. (1984a): Carcinogenicity

m u ta p p n ir  rn m n n n n H « fro m  a lu ta m ir  a r id  and  snvhe.an n vrn lvsa tes. CarnnntJp.np«;!'«;
¥

H > K U SA M A , K , M A TSU K U R A , N„ M ORINO, K., H A SA G A W A , H., SATO, S„ T A K A Y A M A , S. and SUGI- 
he, L  (1984b): Carcinogenicity in mice of a mutagenic compound, 2-amino-3-methylimidazo(4,5-f)quinoline, from broiled sar- 

^  °ked beef and beef extract. Carcinogenesis 5:921-924.

h „ H A SA G A W A , H„ K A T O , T., SU E N A G A , M„ U B U K A T A , M , SATO, S., T A K A Y A M A , S. and SU G IM U R A, T. 
V  re d u ctio n  of tumors in the forestomach and liver of mice by feeding 2-amino-3,4-dimethylimidazo(4,5-f)quinoline (M elQ ) 

rv Pn- Acad. Ser. B 61:137-139.

4<- 'P- and K A R M A L I, R.A. (1986): Dietary effects of o m e g a -3 fatty acids on the growth of R3230AC mammary tumor. Fed 
k 1089 Abstr.

M.W., A SH O O R , S.H., CH U , F.S. et al. (1979): Effects o f temperature and time on mutagen formation in pan-fried 
y  8er‘ Cancer 2:63-64.

' • and PO H LAN D , A.E. (1986): A  rational for the control of aflatoxin in animal feeds. In: "Mycotoxins and Phycotoxins"
11 *N and R. V L E G G A R , eds.). Elsevier Science Publ., Amsterdam, pp. 473-482.

1223



9

P E T K O V A -B O C H A R O V A , T., C H E R N O ZE M SK Y, I.N. and C A ST E G N A R O , M. (1988): Ochratoxin A  in human blood in re|a 
tion to Balkan endemic nephropathy and urinary system tumours in Bulgaria. Food Addit. Contamin. 5:299-301.

PHILIPPS R L  SNOW DON, D.A. and BRIN, B.H. (1983): Cancer in vegetarians. In: 'Environmental Aspects of Cancer, j. 
Role of M acro'and Micro Components of Foods" (E.L. W YN D E R , G.A. LE V E ILLE , J.H. W E ISBU R G ER  and G.E- 
VIN G STO N E , eds.). Food and Nutrition Press Inc., Westport,C.T.. pp. 53-72

k

PHILIPSON, B.E., R O TH R O C K , D.R., CON NER, W.E., H ARRIS, W.S. and ILLIN GW O RTH , D R  (1985)= R ®d“ 1c?.i2l<)' 
plasma lipids, lipoproteins and apoproteins by dietary fish oils in patients with hypertriglyceridemia. N. Engl. J. Med. ¿ U -

1216.

PITT, J.I., CRU ICKSH A N K , R.H., and LEISTNER, L. (1986): P é n i c i l l i u m  c o m m u n e ,  P .  c a m e m b e r t i i ,  the origin of white chefiS 
moulds, and the production of cyclopiazonic acid. Food Mibrobiol. 3:363-371.

, X pgy
PO H LAN D , A.E . and W OOD , G .E. (1987): Occurrence of mycotoxins in food. In: "Mycotoxins in Food" (P. Krogh, P., ea.)- 
demie Press, London-New York. pp. 35-64.

PO TTH AST, K., EICH NER, R., FISCHER, K. (1988): Neuere Ergebnisse über die Zusammensetzung von R ä u c h e r t  
Fleischwirtsch.68:991-1000, 1350-1356.

PREU SSM AN N , R. and STEW A R T, B.W. (1984): N-nitroso carcinogens In: "Chemical Carcinogens, AC S Monograph no. 
(C.E. SE A R LE , êd. j. Amer. Chem. Soc., Washington D.C. pp. 643-828. p'
PU LLEN , M.M. (1990): Residues. In: "Meat and Health. Advances in Meat Research" vol. VI (A.U. PEAR SO N  and T.R- 
SON, eds.’). Elsevier Appl. Science - London and New York. pp. 135-156.

•u* )

RE ED S, P.J. (1990): Amino acids and protein scoring patterns. Proc. Nutrition Soc. 49:489-497.
It q \

R E ISE R  R  and SH ORLAN D , F.B. (1990): Meat fats and fatty aacids. In: "Meat and Health. Advances in Meat Research v 
(A.U . PEAR SO N  and T.R. DU TSON , eds.). Elsevier Appl. Science - London and New York. pp. 21-62.

vl

RO SS M.H. and BRAS, G. (1971): Lasting influence of early caloric restriction on prevalence of neoplasms in the rat. J. Natl- 
cer Inst. 47:io95-1113.

SÄ U B E R LICH , H.E. (1990): Vitamin B fi, Vitamin B 12 and Folate. In: "Meat and Health Advances in Meat Research , 
(A.M . PEAR SO N  and T.R. D U TSO N , eds.). Elseviers Appl. Science, London and New York. pp. 460-495.

S C H A C K Y , von C. (1987): Prophylaxis of atherosclerosis with marine o m e g a -3 fatty acids. Ann. Internal. Med. 107:890-932.

SCHIFFM AN, M.H. (1987): Diet and faecal genotoxicity. Cancer Surveys 6:653-672.

vol'VI

SCH IFFM AN, M.H., TASSEL, R.V., ROBINSON, A., SMITH, L. and D AN IEL, J. (1988): Current research on fecal mutagen1 
Am. J. Epidemiol. 127:415-416.

¡city'

SCH W EIN BERG, F. and B U R K L E , V. (1985): Nitrate: A  co-carcinogen. J. Cancer Res. Clin. Oncol. 109:200-202. 

SIG U R A , T. (1985): Carcinogenicity of mutagenic heterocyclic amines formed during cooking process. Nutrition Res. 15Q-A ----- O--  j - -i X.V0&
STATISTISCH ES B U N D E SA M T (1989): Land- und Forstwirtschaft, Fischerei. Reihe 4.3. Fleischuntersuchung. Metz e 
Stuttgart, 6-13.

W 1’

SU G IM U R A , T. and SATO , S. (1983): Mutagen-carcinogens in foods. Cancer Res. (Suppl) 45:2415s-2421s.

SU G IM U R A , T. (1985): Carcinogenicity of mutagenic heterocyclic amines formed during the cooking process. Mutat. 

36.

¡.J*

SIITERI, P.K. (1987): Adipose tissue as a source of hormones. Amer. J. Clinical Nutrition 45:277-282.

SIMPSON, E.R. and M EN DELSON, C.R: (1987): Effect of aging and obesity on aromatase activity of human adipose ce
J. Clinical Nutrition 45:290-295 u" vol-VI----------------  V(
SM ITH J.E. (1990): Fat soluble vitamins: Vitamin A, E, D  and K. In: "Meat and Health, Advances in Meat Resea
(A  M. PEAR SO N  and T.R. DU TSON , eds.). Elseviers Appl. Science, London and New York. pp. 401-459. ifv . r
T A K A Y A M A , S„ M A SU D A , M „ M OGAM I, M „ O H G A K I, H „ SATO, S. and SU G IM U R A , T. 
the liver, intestine and various other organs of rats by feeding mutagens from glutamic acid pyrolysates. Gann 75.20 / itrafSV
T A K A Y A M A , S., N A K A T SU R U , Y „  M A SU D A , M „ O H G A K I, H„ SATO , S and SU G IM U R A, T  (1f984d):, &
carcinogenicity in F344 rats of 2-amino-3 methylimidazo(4,5-f)quinoline from boiled sardine, fried beef and bee
75:467-470.

T U Y N S, A.J., H A LTE R M A N , U. and K A A K S, R. (1987): Colorectal cancer and the intake of nutrients: A  case con
,trois«1

Belgium. Nutrition and Cancer 10:181-186. ,
- i f  atber°s

W A L L A C E , R.B. and AN D ER SO N , R.A. (1987): Blood lipids, lipid-related measures and the risk ot 
cardiovascular disease. Epidemiol. Rev. 9:95-114.

y ”
i#

1224



v JfELscH, C.W. (1987): Enhancement of mammary tumorigenesis by dietary fat: Review of potential mechanisms. AmerJ. Clinical
t̂rition 45:192-202.

f  JyiLLETT, W.C. (1987): Implication of total energy intake for epidemiological studies of breast and large bowel cancer. Amer. J. 
Uin. Nutr. 45:354-360.

i p L L E T T , W.C., BROW N E, M.L. and BAIN, C. (1985): Relative weight and risk of breast cancer among premenopausal women, 
jj. ^her.J. Epidemiol. 122:731-740.

JJ'i l l i a m s , C.M. and D ICKERSO N, J.W.T. (1987): Dietary, hormones and breast cancer: The cell membrane as a possible site of 
fr a c t io n  of these two risk factors. Europ. J. Surgical Oncology 13:89-104.

u 'N DH AM , C.T., W YSE, B.W. and HANSEN, G. (1990): Thiamin, riboflavin, niacine and panthothenic Acid. In: "Meat and 
uealth, Advances in Meat Research, vol. VI (A.M. PEAR SO N  and T.R. DUTSON, eds.). Elseviers Appl. Science, London and 

:a' York, pp.401-459.

^ORTH INGTON-ROBERTS, B.S., BRESKIN, M.W. and MONSON, E.R. (1988): Iron status of premenopausal woman in a uni- 
:P‘ ersity community and its relationship to habitual dietary sources of protein. Am. J. Clin. Nutr. 47:275-279.

j^ A G I S A W A , H., M AN A B E , S., K ITA G A W A , Y., ISH IKAW A, S., N AKAJIM A, K. and W AD  A, O. (1986): Presence of 2- 
5 i?jno-3,8-dimethylimidazol(4,5-f)quinoxaline (MelQx) in dialysate from patients with uremia. Biochem. Biophys. Res. Commun. 

1084-1089.

JOllNG, V  R  (1987): Kinetics o f human amino acid metabolism, nutritional implications and some lessons. Am. J. Clin. Nutr. 
^ :?09-725.




