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REPORT OF THE SCIENTIFIC COMMITTEE FOR_FOOD_ON_ACRYLONITRILE MONOMER

(Opinion expressed 15 January 1981)

TERMS_OF REFERENCE

To evaluate the hazards to human health arising from the migration into food of acrylonitrile
monomer present in certain plastic materials and articles intended to come into contact with

foodstuffs.

DISCUSSION

The Committee considered the available technological and toxicological information as well ‘as
the epidemiological-data on acrylonitrile monomer (AN) presented to it -during 1978 and 1979
and suggested at that time that before making a final decision it should see the results

of ongoing studies. In the intervening period the Committee refommended that on the basis of
the then available evidence AN should not be detectable in food or beverages by an agreed
method. The Committee's views were made known to the responsible authorities. Since that

QI'ime other information has become available and the Committee has now reviewed all the data.

The toxicological data show that AN administered to rats orally or by inhalation induces
tumours in various specific organs in a dose-related manner primarily in the central nervous
system, Zymbal gland, tongue and forestomach. This increase is induced by concentrations

in the diet above 1 mg/kg. AN also induces foetal malformations and early resorptions in
rats. AN is mutagenic when tested in some bacterial systems but not in others. The
mutagenicity tests in eukaryotic systems with and without metabolic activation yield no

conclusive results.

The epidemiological studies indicate an increase in total tumour frequency, but there is
so far no clear evidence for an increased occurrence of specific tumours among exposed
workers. An increased incidence of symptoms relating to the central nervous system,
cardiovascular system and haematopoetic system has been reported in exposed workers.

CONCLUSIONS AND_RECOMMENDATIONS

The Committee considers AN to be carcinogen for animals and possibly for man. The aim should
therefore be to take all possible steps to reduce all forms of exposure to AN. The Committee

.ecommends that the levels of AN monomer residue in materials and articles, intended to come
n

to contact with foodstuffs, should be reduced as much as possible. In every instance AN
should not be detectable in food by a method of analysis which would be applicable generally
to most foods by most control laboratories.

The analytical methods available today have a Limit of detection of 0.005-0.01 mg/kg.
Attempts should be made to develop a method with greater sensitivity.

The Committee also recommends that the situation be reviewed at intervals in the Llight of
further data collected in member countries and as progress is made in manufacturing technology
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REPORT OF THE SCIENTIFIC COMMITTEE FOR_FQOD_ON_VINYLIDENE CHLORIDE_MONOMER

(Opinion expressed 15 January 1981)

TERMS_OF REFERENCE

To evaluate the hazards to human health arising from the migration into food of vinylidene
chloride monomer (VDC) present in certain plastics materials and articles intended to come

into contact with foodstuffs.

DISCUSSION

The Committee first considered the technological and toxicological information on vinylidene
chloride monomer (VDC) available to it in 1978/79. The Committee was informed at that time
of the progress of ongoing investigations in a number of countries. The data examined

showed that VDC was carcinogenic when tested in mice. There was no evidence of carcinogenici
when tested in rats and hamsters and such human epidemiological evidence as was available
from occupational exposure provided no evidence of a carcinogenic risk for man. The

"Fommittee also received evidence that significant migration of VDC from packaging materials

and articles into food did not occur. On this basis the Committee was prepared to accept
provisionally the continued use of packaging material made from VDC on condition that more
information was supplied on exposure to VDC via food which is in contact with packaging
material and articles containing VDC. In addition, the results of ongoing studies on the
toxicology and epidemiology of VDC were requested to be made available to the Committee.
The Committee recommended that 1in the meantime every effort should be made to reduce the
levels of VDC in packaging materials and articles to the minimum . These views were made

known to the responsible authorities.

The Committee has now considered the additional technological and toxicological information
on VDC which has become available since its earlier review. This additional evidence include
information on the bio-chemistry, metabolism, pharmacokinetics, reproduction and teratology,
carcinogenicity and mutagenicity of VDC following both oral administration and exposure by

inhalation.

The previously observed carcinogenic effect in mice is now considered to be specific for

this species and related to the cytotoxic action on the mouse kidney as the primary target

organ rather than to any direct interaction with cellular DNA. This view is based on the

observation that VDC and its metabolites with an epoxide structure are eliminated essentially
y reaction with glutathione or bind covalently with cellular macromolecules, though only a

inimal extent with DNA.

The toxicological data now available from other species have shown the absence of any
significant toxic potential of VDC for the rat, the Chinese hamster and the rabbit with
regard to reproduction and teratology as well as carcinogenicity ang include one long-term
study. Thesr studies are, however, insufficient to establish a TDI .

The technological data have revealed that with the exception of a few oily food wrapped in
films coated with VDC/VC copolymer, the levels of VDC in food generally are very low and of
the order of 0.007 mg/kg food. In the few oily foods wrapped in films coated with VDC/VC
polymer which have been examined, the levels of VDC ranges from 0.02-0.31 mg/kg food.

CONCLUSIONS AND_RECOMMENDATIONS

The Committee has no objection on toxicological grounds to accepting the continued use of plas
materials and articles made with VDC and intended to come into contact with foodstuffs.
Nevertheless because the Committee was unable to establish a TDI for this monomer, it recommer
that the levels of VDC monomer residues in materijals and articles intended to come into
contact with foodstuffs should be reduced as much as possible.

*TolerabLe Daily Intake : See Reports of the Scientific Committee for Food, 6th Series (1978)
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REPORT OF THE SCIENTIFIC COMMITTEE_FOR_FOOD_ON_HYDROLYSED LECITHIN

(Opinion expressed 12 June 1981

TERMS_OF REFERENCE

To give an opinion on the acceptability from the point of view of public health of the use
in food of hydrolysed lecithin as an alternative to non-hydrolysed lecithins.

When purity criteria for lecithins (E 322) were being drawn up, a number of gquestions were
raised on whether it was possible to include "hydrolysed lecithins'" within the term
"lecithins". The Council decided that the Commission should make further enquiries before
these materials could be approved for use at Community level. I

As part of its investigation, the Commission has asked the Committee to advise on the safety
aspects.

ij'/‘\CURRENT REVIEW

The Committee was informed that food grade lecithin, obtained from soya beans or other
sources, is a mixture containing about 60% phospholipids and 40% of triglycerides, sterols
and carbohydrates in various proportions. Hydrolysed lecithin has been proposed as a
replacement of lecithin and is the product of partial hydrolysis of food grade lecithin
following digestion with pancreatin.

The available specification shows that hydrolysed lecithin contains about 51% phosphatides,
18% total free fatty acids, 1% moisture and 24% of triglycerides, sterols, commercial
pancreation and carbohydrates in variable proportions.

Hydrolysed lecithin is biochemically closely related to lecithin from which it is derived
by enzymatic hydrolysis. It therefore contains-additional free acids and glycerophosphate
fragments. The pathways of phosphatide synthesis and catabolism are well known. The
average diet provides a daily intake of several grams (1-5 grams of lecithin).

A three week feeding -study in rats comparing lecithin, hydrolysed lecithin and a control
purified diet containing 10% ground nut oil showed no essential difference between lecithin
«g2nd hydrolysed Lecithin with respect to effects on body weight, food intake and growth. Level:
{ $ 20% or more in the diet produced adverse effects on haematopoiesis and enlargement of

~ the kidneys?.

Another rat study extending over 90 days with a similar design showed that the feeding of

lecithin or hydrolysed lecithin at levels of 5% or less in the diet induced no adverse

effects and no clear dose-related effect was seen at dietary levels up to 20%. The renal

lesions observed were consid$reg to be specific to the Colworth rat and are therefore not
’

significant for human health

CONCLUSIONS

Hydrolysed lecithin is produced in the gut as a result of normal digestion. There appears to
be no specific toxicological effect in rats due to feeding of hydrolysed lecithin. This
substance can therefore be regarded metabolically and toxicologically as an alternative to

lecithin.

REFERENCES

1. UNILEVER, 1978, unpublished study "Biological Safety Evaluation of Hydrolysed Lecithin
(BOLEC M) submitted to the EEC Commission.

2. WHO, 1974, Food Additive Series, No. 5, p. 234.
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SECOND_REPORT_OF THE_SCIENTIFIC COMMITTEE FOR FOOD ON MODIFIED STARCHES

(Opinion expressed 12 June 1981)

TERMS_OF REFERENCE

The Committee was asked to give an opinion on the safefy of the chemically modified
starches, permitted on a temporary basis until 31 December 1980 and listed in groups B
and C of the Appendix to its report. :

BACKGROUND
In its first report on modified starches of 1976" the Scientific Committee for Food requested
further studies on the appearance and mechanism underlying the observed pelvic nephrocalcinosi:
as well as certain studies on individual modified starches. The results of these studies
were to be reviewed before the 31 December 1980. :
On the other hand the Committee noted that among starches, previously classified in its
earlier report in group C, those modified by epichlorhydrin were no longer used by industry,
Lthough the results of toxicological studies have become available for some of these
o modified starches. The Committee noted that the specifications in the Annex to its Report
of 1976 had been reexamined by the Commission and that a number of modifications had been
made that were not essential to the toxicological evaluation.

TOXICOLOGICAL EVALUATION

a) Studies_of nephrocalcinosis (PN)

The Committee has now been supplied with a number of documents (1, 2, 3, 4, 5, 6, 7, 8
relating to this problem. The review by Dr. F.J.C. Roe appraised the relevant literature
on mineral deposition in the renal pelvis of rats. Probably the most important factors
contributing to renal manifestations of dietary mineral and vitamin imbalance in rats
were the dietary levels of Ca, Mg, P and vitamin B,. Three kinds of nephrocalcinosis

can be distinguished: 1) pelvic nephrocalcinosis; 9) corticomedullary nephrocalcinosis;
and 3) calculus formation. Acute Tubular nephropathy is also frequently observed. ALl
four conditions are relatively common in untreated laboratory rats, particularly in older
animals, and strain and sex difference have also been observed.

Many sugars, sugar alcohols and more complex carbohydrates, including dextrins and modified
starches, enhance the absorption of calcium from the gut. It seems that low digestibility

. and delayed absorption of cabohydrate in the jejunum is associated with caecal enlargement

, and degradation of the carbohydrate in the ileum and caecum by bacterial enzymes. The

«; absorption of degraded carbohydrate, particularly the monosaccharides, at those sites

1S associated with increased calcium absorption, and in turn leads to increased excretion
of calcium in the urine,

EAUTES

High dietary concentrations of slowly digestible carbohydrates such as lactose, the

occurrence of excess dietary Ca and P, an incorrect Ca/P,ratio, too little Mg or too

Little vitamin B? all contribute to the induction of renal changes, particularly in
n

rats and mice. turn his leads to PN in long-term feeding studies, particularly in
rats.

A long-term feeding study in mice of modified starches and other substances revealed
only slight evidence of PN and none of carcinogenic activity. A two-year chronic
toxicity and multigeneration study in rats and two chemically modified maize starches
showed a similar incidence of PN in controls as in test animals. The 30-60 days studies
in hamsters fed modified starches in an incidentally Mg-deficient diet showed acute
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tubular necrosis of variable degree of severity especially when propylene oxide-modified
starches. were fed. No renal lesions were seen, if the Mg level was about 2-3.5 times
the officially recommended Level in the diet.

Metabolism studies on weanling rats fed modified starches at high dietary levels for
1 year showed Little evidence of PN despite higher total Ca and P outputs. Similar

studies on rats aged 9 months to 18 months produced clear evidence of PN especially if ‘
the basic diet contained excessive Ca and P levels. A further elaborate study on rats ;
fed modified starch at a high dietary level failed to induce PN but there was evidence |
of corticomedullary calcification. The incidence and severity of the lesions was i
reduced by lowering the P content, increasing the Ca/P ration or increasing the Mg !
level tenfold. Propylene oxyde modification lLed to increased urinary Mg, Ca and P
cpncentrations.

~n

Additional studies on modified starches in_group_B_and_C

The Committee also reviewed additional short-term, Long-term and reproduction studies on

starches previousty classified into group B or € (9, 10). They noted that none of these

studies determined any dose-response relationships. Information was also received about 1
the results of two Lifespan studies in rats on epichlorhydrin, a modifying agent for

starch, which showed this substance to have carcinogenic activity. The substance is als

strongly mutagenic. No lifespan studies are available on propylene chlorohydrin, that T 4
. will arise from modifying starch with propylene oxide, except for positive mutagenicity i .
~ tests.
CONCLUSIONS

1.

REFERENCES

1. Mineral Deposition in the renal pelvis of rats. A brief review: Dr. F.J.C. Roe.

2.

3.

The Committee considered the evidence on the appearance and mechanism of formation of

pelvic nephrocalcinosis (PN). This incidence of this lesion increased apparently with

the degree of substitution of the starch, and with the age of animals when first exposed.

The rat appeared to be a particularly sensitive species for developing PN, the finding ,
being much rarer in mice and not present in the hamster. Slow degradation of carbohydrates ’
in the upper intestine led to the formation of absorbable breakdown products in the Lower §
intestine. This was associated with enhanced Ca absorption. The Committee considered this }
finding to be peculiar for the rat as the most sensitive species and to have Little :
relevance for the safety assessment of modified starches for man. g

For these reasons the Committee was of the opinion that modified starches in group B
can now be regarded as acceptable. Because these modified starches also contribute
to the energy balance of the diet, the Committee considered it unnecessary to establish
individual ADIs provided technological usage remained at present-day levels. The .
Committee requested that this aspect should be kept under review by the Commission. ;)l

starches modified with epichlorhydrin should not be used in food because of the
carcinogenicity of epichlorhydrin. : : ¥

As regards baby foods the Committee accepted that starches in group B could be used in
infant foods and foods for young children provided the maximum Limits of 5% was not
exceeded. The Committee however reaffirmed its previous advice that propylene oxide-
modified starches should not be used in foods for infants and young children.

The Committee considefs that modified starches in group C, modified with propylene
oxide (E 1440 and E 1442), could be transferred to group B provided residues of chlorohydrin
do not exceed 0.1 mg/kg as determined by an agreed method. :

Report No. R 5690 Chronic (89 week) feeding study with hydroxypropyl distarch phosphate,
starch acetate, lactose and sodium arginate in mice : CIVO/TNO.

A pretiminary report of a thirty day study in hamsters fed modified starches : Dr. P.
Newberne and M.L. Buttolph.




10.

ﬁinat Report : Review and conclusions of hamster studies with modified food starch :

Dr. P. Newberne and M.L. Buttolph.
Final Protocol for studies of modified food starch in hamsters : Dr. P. Newberne.
Metabolism study in rats fed modified food starch : P. Newberne and M.L. Buttolph.

Two—year oral toxicity and multigeneration studies in rats on two chemically modified maize
starches : R. Truhaut, B. Coque , X. Fouillet, D. Galland, D. Guyot, D. Long and J.L.
Rouaud, Fd. Cosm. Toxicol. Vol. 17, pp. 11-17.

A comparison of the effects of lactose and of two chemically modified waxy maize starches
on mineral metabolism in the rat : A. Hogkenson, D. Davis, J. Fourman, W.G. Robertson and
F.J.C. Roe. Department of Anatomy, University of Leeds, Great Britain (in press).

Forestomach tumors induced by anoral administration of epichlorohydrin in male wistar
rats. Y. Konishi, A. Kowabata, A. Denda, H. Kotoda, H. Maruyama and R. Higoshiguchi.

Personal Communication from Dr. G?’Gan Esch.
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SECOND_REPORT OF THE_SCIENTIFIC COMMITTEE FOR FOOD_ON_FLAVOURINGS

(Opinion expressed 11 December 1981)

The Committee was asked as a matter of urgency to give its opinion on the proposal that
nature-identical flavouring substances and natural flavouring materials should be regulated
by using the negative list principle (i.e. substances and materials not expressly prohibited
are to be considered as acceptable).

In view of the constraints of time imposed on the Committee the present report should be
considered as a summary of conclusions that can be justified with detail should the need

arise.

The Committee recognises the complexities of classification, specification and toxicological
evaluation of the large number of substances involved and the problems of enforcement entailed
by the elaboration of a list of permitted flavourings. The Committee reiterates the statement
in its 10th Report that before an additive is accepted for use in food it should have been
subjected to an adequate toxicological "evaluation, and sees no reason, on the information
available to jt about flavourings to depart from this principle.

’ : ‘ system which proposes that a substance or material could be used in food without evaluation
until proof of danger would not be compatible with the Committee's interpretation of what
was needed to protect public health.

The fact that a substance occurs in food or has been synthesised to be identical to a
substance occuring naturally in food or natural source material is no proof of its

inherent safety.

It is clear that nature identical substances, more than natural flavourings, are Likely to

be used in food in quantities exceeding the levels in which they are found in nature. The
committee accepts the concept that nature identical substances do not differ fundamentally

' from their natural counterpart. However, toxic substances are found in nature and some

i occur in food and this justifies the position of the Committee that a positive Llist for
nature identical substances and for source materials for the production of natural flavouring
preparations is desirable.

In its 10th Report the Committee acknowledged that special considerations may apply when

evaluating the safety-in-use of flavourings and that priorities need to be established

regarding the substances to be evaluated. At the same time due consideration should be given

: .to the extent of the minimum toxicological examination required.

- Given the large number of substances involved an evaluation will take time and the

{ Committee can understand those who state that the List of acceptable substances cannot be

~ drawn up immediately. Indeed the Committee could accept that the list would have to be
drawn up in stages according to agreed criteria for priorities. Experience and information
has been accumulated by the Council of Europe, WHO, national authorities and organisations
such as IOFI and the US F.E.M.A. on the usage, physico-chemical characteristics and toxi-
cological properties of flavouring substances. Therefore it should be possible to evaluate
many flavourings in use on the basis of these data and to assess their acceptability or
non-acceptability. The task should be carried out in such a way as to avoid duplication of
effort among the various scientific bodies concerned in advising governments and inter-
national organisations.

RS-,

; The Committee recognizes that there are political, legal and economic implications which have
to be considered by the responsible authorities. Nevertheless it draws to their attention
the conclusion of the Council of Europe's expert group that "any effective legal control

must be based on positive Lists". The Committee also notes that the application of the
provisions of the 6th amendment to the Council Directive on the approximation of laws,
regulations and administrative provisions relating to the classification, packaging and
labelling of dangerous substances » Will influence the situation.

1?9/831/EEC of 18.9.1979, 0J L 259 of 15.10.1979, p. 10
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REPORT OF THE SCIENTIFIC COMMITTEE FOR FOOD ON STYRENE MONOMER

(Opinion expressed 5 March 1982)

TERMS OF REFERENCE

To evaluate the hazards to human health arising from the migration into food of styrene
monomer present in certain plastic materials and articles intended to come into contact

with foodstuffs.

DISCUSSION

The Committee considered the technological and toxicological information available to it

in 1978/1979 and suggested at that time that before making a final decision it should see

the results of ongoing studies. In the.intervening period the Committee recommended that

on the basis of the then available evidence it would be necessary to achieve the lowest

level of residual styrene monomer (SM) in the materials and articles that was technologically
feasible and then to reduce migration of SM into food. These views were made known to the
responsible authorites.

Since that time other information has become available, including additional data on the

toxicological effects of SM on man, experimental animals, and certain biological systems.
Estimates have also been provided of the likely intake of SM in the human diet, which may
range from 1-4 ug/day.

The Committee has reviewed again all presently available data and concluded that the new
information confirms the Committee's previous opinion that the data do not lead to the
conclusion that SM is carcinogenic to animal species or to man. The available toxicological
data are still insufficient to establish a TDI*., However, the Committee is aware of further
ongoing studies and will review the situation when these data become available to it.

CONCLUSION AND RECOMMENDATIONS

The Committee has no objection on toxicological grounds to accepting the continued use of
plastic materials and articles made with SM and intended to come into contact with food-
stuffs. Nevertheless because the Committee was unable to establish a TDI for this
monomer it recommends that the levels of SM residues in materials and articles intended
to come into contact with foodstuffs should be reduced as much as possible.

*, .
Tolerable Daily Intake: see Reports of the Scientific Committee for Food, 6th Series (1978)

13






REFERENCES

1. B. Hbgstedt, K. Hedner o.a. "Increased frequency of chromosome aberrations in workers
exposed to styrene. Scand.j. work environ: health, 5 (1979), 333-335.

2. K.’Vérschueren.' Handbook of Environemtnal Data on Organic Chemicals. London, Van Nostrand
(1977), 567-570. S o .

3. Articles of General Interest. Styrene before the fray. Fd. Cosm. Tox., 17, no. 3 (1979),
298-300.

4. National Cancer Institute Carcinogenesis Technical Report Series No. 185 (1979). Bioassay
of styrene for possible carcinogenicity. CAS-No.-100-42~5. NIH Publication No. 79-1741.

5. G. Bringman, R.Kihn. Grenzwerte der Schadwirkung wassergefdhrdender Stoffe gegen
Bakterien (Pseudomonas putida) und Griinalgen (Scenedesmus quadricauda) in Zellvermenrungs-—
hemmtest. Z. f. Wasser- and Abwasser forschung, 10, No. 3 (1977) 87-98.

G. Bringmann, R. Kuhn. Grenzwerte der Schadwirkung wassergefdhrdender Stoffe gegen
Blaualgen (Micro-cystis aeruginosa) und Grinalgen (Scenedesmuss quadricauda) im Zellver-
mehrungshemmtest. Vom Wasser 50 (1978), 45-60.

I. Juhnke, D. Lidemann. Ergebnisse der Untersuchung von 200 chemischen Verbindungen auf
-y akute Fischtoxizitadt mit dem Goldorfentest. Z. f. Wasser- und Abwasser=- forschung 11,
No. 5 (1978), 161-164.

8. G. Bringmann, R. Kihn. Befunde der Schadwirkung wassergefdhrdender Stoffe gegen Daphnia
magna. Z. f. Wasser- und Abwasser- Forsch., 10, No. 5 (1977), 161-166.

}
ﬁg 9. H. Mann. Der Goldorfentest. Deutscher Vorschlag zur Prifung der Wirkung von Chemischen
Stoffe auf Fische. Vom Wasser (1975).

10. Unpublished report from Dow Chemical. G.C. Jersey, M.f. Balmer, et al. Two year chronic
inhalation toxicity and carcinogenicity study on monomeric styrene in rats. Final Report.
Dated 6 December 1978.

Unpublished report from Dow Chemical. G.C. Jersey, C.N. Park, et al. Pathology report
on rats used in a tow-year chronic inhalation toxicity study on monomeric styrene. Dated
31 January 1978.

Unpublished report from Dow Chemical. M.G. Ott. Detailed summary of a mortality survey
of employees engaged in the development or manufacture of styrene-based products.
Dated 31 July 1979.

Unpublished report from Dow Chemical. F.J. Murray, J.A. John,et al. Teratologic
evaluation of inhaled styrene monomer in rats and rabbits. Dated 30 January 1978.

14. Unpublished report from Bologna Tumour Centre. Department of experimental oncology.
C. Maltoni. Study of the biological effects (carcinogenicity bio-assays) of styrene.
Dated 10 February 1978.

15. Unpgb%ished report from Dow Chemical. J.F. Quast, C.G. Humiston, et al. Results of a
toxicity study of monomeric styrene administered to Beagle dogs by oral intubation for
19 months. Final Report. Dated 3 July 1979.

16. H.C. Specer, D.D. Irish,et al. The response of laboratory animals to monomeric styrene.
J. Ind. Hyg. Tox., 24, No. 10 (1942), 295-301.

17. Q.H. Pickering, C. Henderson. Acute toxicity of some important petrochemicals to fish.
J.W.P.C.F., 38, No. 9, (1966), 1419-1429.

{ 18. M.A. Wolf, V.K. Rowe, et al. Toxicological studies of certain akaLated'benzenes and
benzene. Arch. Ind. Hith., 14 (1956), 387-398.



19.
20.
21.
22.

23.

24.
25.
26.
27.

28.
29.

30.
31.
32.
33,
34,
35.
36.
37.

38.

39.

R.D. Stewart, H.C. Dodd, et al. Human exposure to styrene vapor. Arch. Env. Hlth.,
16 (1968), 656-662.

G. Leonardos, D. Kendall, N. Bernard. Odor threshold determination of 53 odorant
chemicals. J. Air Poll. Control Ass., 19, No. 2 (1969), 91-95.

B.B. Shugaev, B.Sc. Yaroslavl. Concentrations of hydrocarbons in tissues as a measure,
of toxicity. Arch. Env. Hlth., 18 (1969), 878-882.

wirkungen des Styrols auf den Menschen (1972), 147-150.

A.H. Uggla, H.C. Andersson, et al. Correlation between exposure to styrene and the
frequency of chromosomal aberrations and sister- chromatid exchanges in Llymphocytes
of workers in-a plastic boat factory. Mut. Res., 74 (1980), 199..

K.C. Leibman. Metabolism and toxicity of styreme. Env. Hlth. Persp., 11 (1975), 115-119. §

C. Burkiewicz, J. Rybkowska, H. Zielinska. Evaluation of exposure hazards to styrene
in men under industrial conditions. Med. Pr., 23(3) (1974), 305-310. Ref.: Chem. \
(

Abstr. 82 (1975), 63864V.

M.S. Wolff. Evidence for existence in human tissues of monomers for plastics and .
rubber manufacture. Env. Hlth. Persp., 17 (1976), 183-187. j

M.W. Lorimer, R. Lilis, et al. Clinical studies of styrene workers: Initial findings.
Env. Hlth. Persp., 17 (1976), 171-181.

M. Ikeda, 1. Imamura, et al. Evaluation of hippuric, phenylglyoxylic and mandelic
acids in urine as indices of styrene exposure. Int. Arch. Arbeitsmed., 32 (1974), 93
Ref.: Fd. Cosm. Tox., 13 (1975), 155.

J.R. Withey. Quatitative analysis of styrene monomer in polystyrene and food including
some preliminary studies of the uptake and pharmacodynamics of the monhomer in rats.
Env. Hlth. Persp., 17 (1976), 125-133. -

H. Vainia, R. Pasdkkdnen, et al. A study on the mutagenic actijvity of styrene and
styrene oxide. Scand. j. work environ. health, 3 (1976), 147-151.

N. Loprieno, A. Abbondahdola, et al. Mutagenicity of industrial compounds: styrene and
jts possible metabolite styrene oxide. Mut. Res., 40 (1976), 317-324.

T. Meretoja, H. Vainio, M. Sorsa. Clastogenic activity of styrene in occupational exposure.
Abstr. Second Int. Conf. on Env. Mut., 11-15 July 1977. . R *

M. Sorsa, I. Laamanen, H. Vainio. Mutagenicity -of styrene and styrene oxide in
Drosophila tests. Abstr. Second Int. Conf. on Env. Mut., 11-15 July 1977.

M.S. Wolff, S.M. Daum, et al. Styrene and related hydrocarbons in subcutaneous fat
from polymerization workers. J. Tox. Env. Hlth., 2, No. 5 (1977), 997-1005.

D.R. Stolz; R.J. Withey. Mutagenicity testing of styrene and styrene époxide in
Salmonella typhimurium. Bull. Env. Cont. Tox., 17, No. 6 (1977), 739-742.

T. Merefoja, H. Vainio, et al. Occupational styrene exposure and chromosomal aberrations.
Mut. Res., 56, (1977), 193-197. :

H. Savolainen, H. Vainio. Organ distribution and nervous system binding of styrene
and styrene oxide. Toxicology, 8 (1977), 135-141.

H. Hirkdnen.. Relationship of symptoms to occupational styrene exposure and to the
findings of electroencephalographic and physiologicat examinations. Int. Arch. Occup.
Envir. Hlth., 40, No. 4 (1977), 231-239.

H. Vainio, K. Hemminki, E. Elovaara. Toxicity of styrene and styrene oxide on chick
embryos. Toxicology, 8 (1977), 319-325.

16



C. de Meester, F. Poncelét, et al. Mutagenicity of styrene and styrehe oxide. Mut.
Res., 56 (1977), 147-152.

<

M. RSsli, B. Marek. Rlckstdnde von Styrol- Monomer in Polystyrol uﬁd in Milcﬁprodukteﬁ.
Mitt. Gebiete Lebensm. Hyg., 68 (1977), 440-447.

M. Lambotte-Vandepaer, G. NoeL, et aL Modifying effects ofvstyrene on the catalytic
propert1es of some microsomal enzymes. Arch. Toxicol. Suppl. 1 (1978), 287-290.

. , )
H.G. Verschuuren. Some toxicoLogicaL aspects of food processing and packaging how to
use pharmacokinetics. FSTA, 11, No. 10 (1979), 10 C 621. .

W.K. de Raat. Induction of sister chromatid exchanges by styrene and its presumed
metabolite styrene oxide in the presence of rat liver homogenate. Chem. Biol.
Interactions, 20 (1978), 163-170.

T. Meretoja, H. Vainio, H. Jdrventaus. Clastogenic effects of styrene exposure on bone
marrow cells of rat.- Toxicol. Letters, 1 (1978), 315-318.

;% 46. Commission des Communautés Europé@ﬁhes, I11/195/78-FR. Renseignements au sujet de
¢ certains monoméres pour matiéres plastiques destinées au contact des denrées alimentaires.

Berlin, 13 January 1978.

.
T .47. J.C. Ramsey, J.D. Young, et al. Pharmacokinetics of inhaled styrene in human volunteers.
Tox. Appl. Pharmacol., 53 (1980), 54-63.

48-54 In Zusammenstellung Uber die in der BASF durchgeflhrten chronischen Versuche mit
Mono- und Poly-styrol.

48. 1, Vorversuch mit Monostyrol in Wasser und physiologischer NaCl-Lésung. Dated 26.1.1962.
49. 2, Vorversuch mit Monostyrol in Wasser und physiologischer NaCl-Ldsung. Dated 26.1.1962.
1 50. Hauptversuch Monostyrol/Polystyrol. Dated 26.1.1962.

& 51, Bericht Uber die Wirkung von monostyrolhaltigen Brot fir Ratten bei chronischer Gabe.
Dated 17.7.1962.

52. Bericht Uber den Rlickgang der Monomeren konzentration in monostyrolhaltigem Rattenbrot.
Dated 12.10.1961.

;‘53. Bericht {lber das Verhalten von wissrigen Monostyrolldsungen in Glas-, Polystyrol- und
‘§i7 Polyaethylenflaschen. Dated 16.6.1961.

54. Bericht Uber die Prifung von Styrol auf praenatale Toxizitdt an Mdusen nach oraler
Applikation. Dated 25.9.1975.

55. §. Tan, T. Okada. Hygienic studies on plastic packages. II Analysis of styrene monomer
: in food content. Shokuhin Eiseigaku Zasshi, 19 (2)(1978), 172-177. Ref.: FSTA, 12,
No. 5 (1980), 5 C 255.

56. I. Rstrand, A. Kilbom, et al. Exposure to styrene. I. Concentration in alveolar air
and blood at rest and during exercise and metabolism. Work Envir. Hlth., 11 (1974),
69-85.

57. 1. Bardodej, E. Bardodejova. Biotransformation of ethylbenzene, styrene and atpha=
methylstyrene in man. Am. Ind. Hyg. Ass. J., 31 (1970), 206-209.

g 58. D: Bauer, M. Guillemin. Human exposure to styrene. I. The gaschromatographic determina-
rE tion of urinary phenylglyoxylic acid using diazomethane derivatization. ‘Int. Arch.
Occup. Environ. Hlth., 37 (1976), 47-55.

59. E. Boytgnd, K. Williams. An enzyme catalysing the conjugation of epoxides with
glutathione. Biochem. J., 94 (1965), 190-197.

60. M.K. Conner, Y. Alarije, et al. Sister chromatid exchange in regenerating liver and
bone marrow cells of mice exposed to styrene. Tox. Appl. Pharm., 50 (1979), 365-367.

17




61.

62.

63.

64.
65.

66.

67.
68.
69,
70.

7.

72.

73.

4.
75.
76.
7.

78.

79.

80.

81.

Metabolic:studies on styrene. Fd. Cosm. Tox., 3, No. 6 (1967), 820-822.

D. Stéfen. The maximum permissible concentration in the USSR for harmful substances
in drinking water. Toxicology, 1 (1973, 187-195.

Styrene-lLeukemia link not found in study. Chem. Eng. News, 54 (18) (1976), 20-21. ﬁ

J. Chmielewski, R. Dolmierski, et al. Langzetige Einwirkung von Styrol auf Werktatige
am Arbeitsplatz. Ztschr. Ges. Hyg., 23, No. 9 (1977), 639-643,

T. butkiewicz, H. Tyras. Skin absorption of toluene, styrene and zylene by man. Brit.
J. Ind. Med., 25 (1968), 243.

J.T.J. Kankaanp33, E. Elovaara, et al. The effect of maternally inhaled styrene on
embryonal and foetal development in mice and Chinese hamsters. Acta Pharmacol.
toxicol., 47 (1980), 127-129.

e R

F.J. Murray, J.A. John, et al. Teratologic evaluation of styrene given to rats and i
rabbits by inhalation or by gavage. Toxicology, 11 (1978), 335-343. |

H. Ohtsuji, M. Ikeda. The metabolisms of styrene in the rat and the stimulatory effect
of phenobarbital. Tox. Appl. Pharm., 18 (1971), 321-328. -

P. Milvy, A.J. Garro. Mutagenic activity of styreneoxide (1,2-epoxyethylbenzene) a
presumed styrene metabolite. Mut. Res., 40 (1976), 15-18.

M. Donner, M. Sorsa, H. Vainio. Recessive lethals induced by styrene and styrene oxide
in Drosophila melanogaster. Mut. Res., 67 (1979), 373-376.

L. Busk. Mutagenic effects of styrene and styrene oxide. Mut. Res., 67 (1979), 201-208.

K. Linnainmaa, T. Meretoja, et al. Cytogenetic effects of styrene and styrene oxide.
Mut. Res., 58 (1978), 277-286.

K. Engstrodm, H. Hirkdénen, et al. Urinary mandelic acid conc. after occupational
exposure to styrene and its use as a biological exposure test. Scand. j. work environ.
health, 2 (1976), 21-26.

1. Danishefsky, M. Willhite. The metabolism of styrene in the rat. J. Biol. Chem.,
211 (1954), 549-553.

A.M. EL Masry, J.N. Smith, R.T. Williams. The metabolism of alkylbenzenes: - Ei
phenylacetylene and phenylethylene (styrene). Biochem. J., 68 (1958), 199-204. -

F. Gamberale, M. Hultengren. Exposure to styrene. 1I. Psychological functions. Work.
Envir. Hlth., 11 (1974), 86-93. :

P. Gotell, 0. Axelson, B. Lindelof. Field studies on human styrene exposure. Work.
Envir. Hlth., 9 (1972), 76-83. : :

A.M. Thiess, M. Friedheim. Morbidity study of the staff of a polyester lLaboratory and
technical college with exposure to styrene. Zentralblatt. Arbeitsmed.’ Arbeitsschutz.
Proph., 29 (9 (1979), 238-240. Ref.: Abstr. on Hyg., 55, No. 8 (1980), 770, No. 2519.

A.M. ElMasry, J.N. Smith, R.T. Williams. The metabolism of phenylethylene and phenyl-
acetylene. Biochem. J., 63 (1957), 19p-20P." ’

M.P. Guillemin, D. Bauer. Biological mbnitoring of exposure to styrene by analysis of
combined urinary mandelic and phenylglyoxylic acid. Am. Ind. Hyg. Ass. J., 39, No. 11
(1978), 873-879." : : IR

J.W. Finley, J.C. White. Two methods to determine if styrene monomer is present in
milk. Bull. Env. Cont. Tox.,_2, No. 1 (1967), 41-46. ' '

18 gﬁ



82.

83.

84.

85.

89.

- 90.

9.

M. Penttild, M. Sorsa, H. Vainio. Inability of styrene to induce nondisjunction in
Drosophila or a positive micronucleus test in the Chinese hamster. Toxicol. Letters,

6 (1980), 119-123.

M.P. Guillemin, D. Bauer. Human exposure to styrene III. Elimination kinetics of
urinary mandelic and phenylglyoxylic acids after single experimental exposure. Int.
Arch. Occup. Environ. Hlth., 44 (1979), 249-263.

C.P. Carpenter, et al. Studies on the inhalation of 1,3-butadiene with a comparison of
its narcotic effect with benzol, toluol, and styrene and a note on the elimination of
styrene by the human. J. Ind. Hyg. Toxicol., 26, No. 3 (1944), 69-78.

J.P. Buchet, R. Lauwerys, et al. Evaluation de l'exposition des travailleurs au
styréne par le dosage de ses métabolites urinaires les acides mandélique et phényl-
glyoxilique. Arch. Mal. Prof. Med. Tr. sec. Soc., 35, No. 4-5 (1974), 511-516.

I. Astrand. Uptake of solvents in the blood and tissues of man. A review. Scand.
j.work environ. health, 1 (1975), 199-218.

P.C. Holmberg. Central nervous defects in two children of mothers exposed to chemicals
in the reinforced plastics industry. Chance or causal relation. Scand. j. work environ.
health, 3 (1977), 212-214.

P. Kalliokoski, P. Pf¥fli. Charcoal sampling method for determining the concentration
of styrene in air. Scand. j. work environ. health, 1 (1975), 193-198.

T. Meretoja, H. Jarventaus, et al. Chromosome aberrations in lymphocytes of workers
exposed to styrene. Scand. j. work environ. health, 4, suppl. 2 (1978), 259-264.

I. Fleigh, A.M. Thiess. Mutagenicity study of workers employed in the styrene and poly-
styrene processing and manufacturing industry. Scand. j. work environ. health, 4,
suppl. 2 (1978), 254-258.

Unpublished report, U.K., Intake of styrene.

19

A R R T






European Communities - Commission

EUR 7982 - Reports of the Scientific Committee for Food
Luxembourg : Office for Official Publications of the European Communities
1982 - VI, 19 pp. - 21.0 X 29.7 cm

Food - science and techniques series

DA, DE, EN, FR, IT, NL

{SBN 92-825-3103-1

Catalogue number: CD-NR-82-002-EN-C

Price (excluding VAT) in Luxembourg

ECU 3.33 BFR 150 IRL 2.30 UKL 1.90 USD 3.50

The Scientific Committee for Food was established by Commission Decision 74/234/
EEC of 16 April 1974, OJ L 136 of 20.5.1974, page 1, to advise the Commission on
many problems relating to the protection of the health and safety of persons arising
from the consumption of food, and in particular the composition of food, processes
which are liable to modify food, the use of food additives and other processing aids
as well as the presence of contaminants.

The members are indépendent persons, highly-qualified in the fields associated with
medicine, nutrition, toxicology, biology, chemistry, or other similar disciplines.

The present series relates to the opinion of the Committee on the possible hazards
to health from the migration into food from plastic materials of acrylonitrile, styrene
and vinylidene chloride ; on the acceptability of hydrolyzed lecithins as food additives :
on the safety of certain chemically-modified starches ; and on the principles on which
nature-identical and natural flavouring materials should be regulated.







N e e o e ot e et

Salgs- og abonnementskontorer - Vertriebsbiiros

Sales Offices

Belgique — Belgié

Moniteur belge — Belgisch Staatsblad

Rue de Louvain 40-42 — Leuvensestraat 40-42

1000 Bruxelies — 1000 Brussel
Tél. 512 00 26

Sous-dépdts — Agentschappen :

Librairie européenne — Europese Boekhandel

Rue de la Loi 244 — Wetstraat 244
1040 Bruxelles — 1040 Brussel

CREDOC

Rue de la Montagne 34 - Bte 11
Bergstraat 34 - Bus 11
1000 Bruxelies — 1000 Brussel

Danmark

Schultz Forlag

Montergade 21
1116 Kebenhavn K
T (01) 12 11 95

Underagentur :

Europa Beger

Gammel Torv 6 — Postbox 137
1004 Kebenhavn K

Tif. (01) 15 62 73

BR Deutschiland

Verlag Bundesanzeiger

Breite Strale — Postfach 10 80 06

5000 Koin 1

Tel. (0221) 20 29-0

(Fernschreiber : Anzeiger Bonn 8 882 595)

Greece

G.C. Eleftheroudakis S.A.

International bookstore
4 Nikis street

Athens (126)

Telex 219410 elef gr

Sub-agent for Northern Greece :

Molho's Bookstore
10 Tsimiski Street
Thessaloniki
Tel. 275 271
Telex 412885 limo

Andre lande - Andere Linder -

Bureaux

"AAAeg xwpeg - Other countries -

de vente

France

Service de vente en France des publications des

Communautés européennes

Journal officiel

26, rue Desaix
75732 Paris Cedex 15
Tel. (1) 578 61 39

Ireland

~Government Publications

Sales Office
G.P.O. Arcade
Dubiin 1

or by post
Stationery Office

Dublin 4
Tel. 78 96 44

Italia

Libreria dello Stato

Piazza G. Verdi, 10
00198 Roma — Tel. (6) 8508
Telex 611008 ipzsro i

Nederland

Staatsdrukkerif- en uitgeverijbedrijf

Christoffel Plantijnstraat
Postbus 20014
2500EA ‘'s-Gravenhage
Tel. (070) 78 99 11

United Kingdom

H.M. Stationery Office

P.0O. Box 569
London SE1 9NH
Tel. (01) 928 69 77. ext. 365

Sub-agent :

Alan Armstrong & Associates
tondon Business School
Sussex Place

Regents Park

London NW1 4SA

Tet. (01) 258 3740.(01) 723 3902

Grand-Duché de Luxembourg

Autres pays -

Tpageia MWARCEWS
Uffici di vendita - Verkoopkantoren

Espana

Mundi-Prensa Libros, S.A.

Castello 37

Madrid 1

Tel. (91) 275 46 55
Telex 49370

Portugal

Livraria Bertrand, s.a.r.l.

Rua Joao de Deus — Venda Nova
Amadora

Tél. 97 45 71

Télex 12 709 — litran — p.

Schweiz - Suisse - Svizzera

Librairie Payot

6, rue Grenus
1211 Genéve
Tél. 31 89 50

Sverige

Librairie C.E. Fritzes

Regeringsgatan 12
Box 16356

103 27 Stockholm
Tél. 08-23 89 00

United States of America

European Community Information Service

2100 M Street, N.W.
Suite 707

Washington, D.C. 20 037
Tel. (202) 862 95 00

Canada

Renouf Publishing Co.. Ltd.

2184 St. Catherine Street West
Montreal, Quebec H3H 1M7
Tel. (514) 937 3519

Japan

Kinokuniya Company Lid.

17-7 Shinjuku-ku 3-Chome
Tokyo 160-91 :
Tel. (03) 354 0131

Altri paesi - Andere landen

Kontoret for De europaeiske Faellesskabers officielle Publikationer - Amt fiir amtiiche VerdHentiichungen der Europaischen Gemeinschaften -

‘Ympeoic Emonpov ‘Exd60cwv TV EUpwnaik@v KowoThATwy -
Office des publications officielles des Communautés européennes -
Bureau voor officiéle publikaties der Europese Gemeenschappen

L-2985 Luxembourg - 5. rue du Commerce -

Tél. 49 00 81

Oftfice for Official Publications of the European Communities -
Utficio delle pubblicazioni ufficiali delie Comunitd europee -



NOTICE TO THE READER

‘All scientific and technical reports published by the Commission of the
European Communities are announced in the monthly periodical ‘euro-ab-
_stracts’. For subscription (1 year: BFR 2000) please write to the address
below.

ISBN 92-825-3103-1

OFFICE FOR OFFICIAL PUBLICATIONS

Price (excluding VAT) in Luxembourg
ECU 3,33 BFR 150 IRL 2.30 UKL 1.90 USD 3.50
OF THE EUROPEAN COMMUNITIES

L-2985 Luxembourg 789282"531

W



