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Fignre 1 Concentration-Immobility Curve
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Figure 1 Cumulative Number of Dead Parental Japhnia
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Figure 2 Time Course of EF1/P for Each Concentration Level
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Values in legend are given in the nominal concentration.
—: All parental Daphnia were dead during a 21-days testing period.
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Figure 1

Concentration-Mortality Curve
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Figu:e 1 Cumulative Numbers of Dead Parental Daphnia
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Table 4 Mean Cumnlative Numbers

of Juveniles Produced per Adult Alive for 21 Days (ZFi/P)

Nominal : Days

Conc. b i 8 9l 10 11{ 12{ 3] 14] 151 16l 1] 18] 191 201 21

Control ool 7.3l 7.9l 790 19.1] 28.0] 28. 0| 28 9f 56. 4] 56. 4] 56.4] 63.5{ 69.9] #9.9} 69.9| 86.2)
Solv. econt. [ 0.0/ 95/ 97| 97| 386} 40.71 40.7F 47. 91 76. 0] 76.0] 76.0} 93.5( 94. 91 94.9f 99. 8114 3]
0.008 mg/L |0.0] 7.8 7.8 7.8 38 1| 38 4} 38.4] 52.9| 75.8} 75. 8] 75.8| 92.2] 92.2) 92.2| 98.5{112. 0
0.025 mg/L (0.0 7.2] 72| 7.2{ 29.8| 29.8f 29.8| 43.7| 65 8} 65 8| 65 8] 83.2{ 83.3| 83.3] 91.6{105.3
0.080 mg/L |0.0] 441 4.4 4.4] 250 25.0f 25 0] 25.6] 57.4] 57.4| 57. 4] 74.7{ 74.7) 74.7] 88 6{100.9
0.250 mg/L {0.0f o0.0f o8 0.8 o8 08 68 o8 o035 08 08 08 03 08 08 08
c.800me/L | -1 44 -1 -t -1 41 4 4 4 4 4 4 A4 g -4 -

-: All parental Daphnia were dead during a 21-days testing period.

Figure 2 Time Course of =F!/P for Each Concentration Level Q
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Figure 1

Concentration-Response {(Mortality} Curve
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OECD SIDS 7 2,6-DI-TERT-BUTYL-P-CRESOL (BHT) |

SIDS INITIAL ASSESSMENT PROFILE

CAS No. 128-37-0
Chemical Name 2,6-di-tert.-butyl-p-cresol (BHT)
Butylated Hydroxytoluene
' H
1-CHg t-C Hg
Structural Formula
CHj,
RECOMMENDATIONS

The chemical is a candidate for further work.

SUMMARY CONCLUSIONS OF THE SIAR
Humar Health :

" BHT is of low acute toxicity, BHT caused acute toxic effects in mammalians but there were no specific clinical
symptoms. In rats, the oral LDsg was > 2930 mg/kg bw, the LDs, after dermal exposure was > 2000 mg/kg bw. It
was slightly irritating to the skin and eyes of rabbits.

On chronic oral exposure of rats, liver and thyroid are the main targets. Doses above 25 mgrkg bw/day BHT resulted
in thyroid hyperactivity, enlargement of the liver, induction of several liver enzymes. 25 mg/kg bw/day BHT can be
considered as NOAEL for chronic exposure. The haemorrhagic effects of high repeated doses of BHT scen in
certain strains of mice and sats, but not in other species, may be related to its ability to interact with prothrombin and
vitamin K. ‘ ‘

BHT showed no potential to cause point mutations in several bacterial and mammalian in vitro test systems.

Overall, the available studies demonstrate that BHT has no clastogenic activity in vitro or in vivo. Most in vitro
chromosome aberration assays were negative as were sister chromatid exchange assays and DNA damage and repair
assays. In vivo, micronucleus assays with mice, cytogenetic assays with rats and mice, dominant lethal assays with
rats and mice, and the heritable translocation assay with mice were also negative.

BHT is not a genotoxic carcinogen. Carcinogenic effects observed in one long-term study with rats probably were -

‘caused by the specific study conditions. However, it cannot be completely ruled out that the hepatotoxic effects
caused by high and chronic doses of BHT may result in persistent cell proliferation, which is known as a possible
mechanism of non-genotoxic carcinogens. In addition, depending on the application regime, BHT may exert either
anticarcinogenic of tumour-promoting activity at relatively high doses. For the possible carcinogenic and tumour-
promoting effect of BHT, a threshold level of 100 mg/kg bw/day can be assumed. At this dose, no increase in the
incidence of liver carcinoma, but a slight increase in liver adenoma were observed after chronic exposure starting in
utero as a worst case scenario. :

The only effects on reproduction were lower numbers of litters of ten or more pups at birth at doses of 100 mg/kg
bw/day and above. The NOAEL was 25 mg/kg bw/day.

From studies with mice and rats there is no evidence of teratogenic effects of BHT. During pregnancy BHT had
maternal effects on mice above oral doses of 240 mg/kg bw/day. The NOEL for developmental toxicity was 800
-mg/kg bw day. .

Despite of being in wide dispersive use as ingredient of various products for many vears only very few cases of

4 UNEP PUBLICATIONS
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OECD SIDS : 2,6-DI-TERT-BUTYL-P-CRESOL (BHT)

allergic reaction in humans after dermal exposure or oral intake have been described. For.the use of BHT as
antioxidant in foodstuff an acceptable daily intake (ADI) of 0 - 0.3 mg/kg bw/day has been established.

Environment

BHT has a melting point of ca. 70 °C, a water solubility in the range of 0.6-1.1 mg/l (20-25 °C), a density of 1.03
g/em?®, and a vapor pressure of 1.1 Pa (20 °C). The measured log Kow is determined to be 5.1.

According to a Mackay Level I model calculation, the main target compartment for BHT is air (79-87 %), followed
by soil (6.1-10.2 %) and sediment (5.7-9.5 %). Due to the instability of BHT in aqueous solution the estimations
reflect a tendency for BHT distribution among environmental compartments. BHT is relatively unstable under
environmental conditions. Extent and products of decomposition are dependent on several factors like irradiation,
pH, temperature, moisture, presence of soil and soil microorganisms, and oxygen content. In air BHT is indirectly
photodegradable by hydroxyl radicals with t; = 7.0 hours. In aqueous solution BHT is decomposed in natural
sun]ight with irradiation {ca. 75 %) and without (ca. 40 %), forming different, parily unidentified melabolites. BHT
is also not stable in soil. Within one day of incubation 63-82 % of BHT were decomposed in non-sterilized and 25-
35 % in sterilized soils. A mineralization up to 30 % was observed under non-sterilized conditions. Depending on
the exposure pathways, the compartments air, hydrosphere and soil can be environmental target compartments for
this substanee and its metabelites. BHT is not readily bicdegradable in water according to & modified MITI-T test
(4.5 % degradation after 28 days). A wide range of bioconcentration factors (BCF) was found in different
experiments. Bioconcentration factors (BCF) in the range of 230-2500 have been determined for fish after 56 days.
The BCF values detersined after a 28 days exposure period in a model ecosystem with soil were 2-17 for fish, 30
for snails and 38 for algae. It can be assumed that BHT has a moderate to high bioaccumulation potential in aquatic

species.

For the toxicity of BHT on aquatic species reliable experimental results from tests with fish, daphnta, and algae are
available. Only those effect values are considered for the assessment that did not exceed the low water solubility of
BHT (0.6 - 1.1 mg/1} and were based on measured concentrations. The lowest reliable acute toxicity values are:

fish (Brachydanio rerio). 96h LCO = 0.57 mg/l,
invertebrates (Daphnia magna). 48h ECO ' 20.17 mg/l;
algae (Scenedesmus subspicatus). 72h E.Cs = 0.4 mg/l. This value can be used as a NOEC.

In a 21 days reproduction test with Daplmia magna a NOEC = 0.07 mg/l was determined. Using an assessment
factor of 50,a PNECaqua = 0.0014 mg/ is derived from this long term NOEC.

Exposure

In 2000, the world production capacity of BHT amounts to about 62,000 t/a by more than 20 producers. BHT is a
registered antioxydant, licenced for food products, animal feed, cosmetics, and packaging material, It is also used in
petroleum products, synthetic rubbers, plastics, elastomers, oils, waxes, soaps, paints, and inks.

Releases into the environment may occur during production of BHT as well as during its use in different
applications as stabilizer and during the use of the products that contain the substance. A significant release into the

environment is expected from miEration of BHT onto the surface of products containi%_the substance.

NATURE OF FURTHER WORK RECOMMENDED

Environment: The substance is a candidate for further work. Releases into the environment during use of BHT and
from produets containing the substance have to be assumed but are not quantifiable. In the environment, BHT is
rapidly decomposed forming several, partly unidentified, metabolites. BHT is not readily biodegradable, a moderate
to high bioaccumulation potential has to be assumed. The NOEC from the long-term toxicity to daphnids was 0.07
mg/l, resulting in a PNEC of 0.0014 mg/l. Therefore, the performance of an environmental risk assessment is
recommended. Especially the questions concemning exposure, bivaccumulation as well as toxicity of the metabolites
should be clarified.

Human Health: No recommendation for further work, because all SIDS endpmnts are adcquatcly covered.and
because exposure is controlied in occupational settings.

UNEP PUBLICATIONS : 5



OECD SIDS 2,6-DI-TERT-BUTYL-P-CRESOL (BHT)

4 HAZARDS TO THE ENVIRONMENT

4.1 Aquatic Effects

Acute Toxicity Test Results

Testing of the ecotoxicological behavior of BHT exhibits difficulties due to its extremely low water
solubility of about 0.6 to 1.1 mg/l at room temperature and its tendency to decompose to various
degradation products depending on the actual conditions (see chapt. 2.1.2). Based on the instability,
low recovery rates of applied BHT from the test solutions are not surprising. Due the
aforementioned instability of BHT the data obtained in testing cover not only the toxicity of BHT
but also the toxicity of the oxidation/degradation products of BHT.

For the acute toxicity of BHT in aquatic species reliable experimental results from short-term tests

with fish, daphnia, algae and microorganisms- are available. Only those effect values were
considered for the assessment that did not exceed the low water solubility of the compound (0.6 -
1.1 mg/1} and were based on measured concentrations.

© A test on the acute toxicity of BHT to fish was conducted according to the European protocol EEC
C.1 (equivalent to OECD guideline 203). Semistatic exposure (renewal of test solution every 24

- hours) of Brachydanio rerio in a limit test with water-saturated concentration of the test substance

had no adverse effect within the test period of 96 hours. The BHT concentration measured in the
test solution after 24 hours of exposure was 0.57 mg/l (Bayer AG 1994).

In a test according to the European protocol EEC C.2 (equivalent to OECD guideline 202, part 1)
the acute toxicity of BHT in invertebrates was determined. Daphnia magna were exposed in a limit
test with water-saturated concentration of the test substance. No toxic effects were observed during
incubation and the 48h EC, based on the measured BHT concentration (geometric mean of TS
concentrations measured at the start and after 48 h of exposure) was reported to be = 0.17 mg/l
(Bayer AG 1994),

A further acute test with Daphnia pulex is also available for BHT (Passino, Smith, 1987). This test
was performed according to ASTM method. Acetone was used as solvent with a concentration of
0.5 ml/l. A 48h ECso of 1.44 mg/l related to nommal concentration was found. However the
concentration of acetone in this study was higher than proposed by OECD, US-EPA and EU (0.1
ml/). As there are other valid tests performed without solvent available that are regarded to be more
relevant, the test is not used for the effect assessment of BHT.

In a long-term test Daphnia magna were exposed to three BHT concentrations (0.1 mg/l; 0.316
mg/l and 1.0 mg/l; nominal) for a test duration of 21 days. The test was performed according to
OECD guideline 202 (part 2) under semistatic conditions. The NOEC (endpoint: reproduction)
based on measured test substance concentrations (geomefric mean of TS concentrations measured at
the start and after 48 h and 72 h of exposure at water exchange) was reported to be 0.07 mg/l (Bayer
AG 1994),

The acute toxicity of BHT to algas was determined in a test according to the European protocol
EEC C.3 (equivalent to OECD guideline 201). The saturated BHT-water concentration was tested
in a limit test' with the algae Scenedesmus subspicatus. Only a slightly lower growth rate was
observed after 72 h of incubation (8 % inhibition). Based on measured concentrations (geometric
mean of TS concenirations measured at the start and after 72 h of exposure) an E,.C; of 0.4 mg/l is
derived (Bayer AG 1994). This value can be used as a NOEC. '
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In a test with activated sludge according to Directive 88/302/EEC, Part C (respiration inhibition
test) a 3h ECo = 1000 mg/l was determined (Bayer AG 2000).

For the protozoan species Tetrahymena pyriformis a 24h ECso of 1.7 mg/l was found m a cell
multiplication inhibition test (Yoshioka et al.,1985). .

The Iowest available long-term NOEC of 0.07 mg/l, found in a 21 days reproduction test with
Daphnia magna is used for the derivation of the PNEC.qu.. The application of an assessment factor
of 50 is justified, as results from two long-term tests (daphnia and algae) are available, resulting in a
PNEC,qu of 0.0014 mg/l. .

4.2 Terrestrial Effects
No reliable data available.

4.3 Other Environmental Effects

In a feeding study with. "White Leghom" chicken (Gallus domesticus) the influence of BHT on
aflatoxin toxzcxty has been studied. 0.1 % BHT in the diet (8x the standard BHT concentration of
0.013 % in feed) had no mgmﬁcant mhlbltmg effect on weight gain, whereas 0.4% (30 x the
standard BHT concentration in feed) resulted in a temporary depression (36 %) of weight gain from
day 1 until 3 weeks; from week 3 to week 6 the weight gain was normal (98 % of control) and at the
end of BHT treatment (6 weeks) the total weight gain amounted to 78 % of control. Both BHT
dosages improved body weight gain and feed efficiency of chicken treated with 3000 ppb aflatoxin
in feed (Larsen et al., 1985). .

UNEP PUBLICATIONS 25

)



- H B ERE

#

# R ® 5

BB 5 &

b

2
3)

4)

5)

6)
7
8)
9)

10)
1D

BHEALIRS1

£ 8 5 R
BB & W

£ & 4 M
MR RE
(REE)

B %E
ﬁ 4
35 40 L Y

BB R E

it B
v -

BB R
BB B L U B T O R R E

1)

R

TRV TF NI~ O%BE (Selenastrum capricornutym RT3
EEEERE

A020372-1

OECD fE3MF R FHA RS- > No. 201 THE4EREERR (1984

4E)

1R (EBR), SRS SEE (100rpm)

Selenastrum capricornutun (B4 : ATCC22662)

(BFE Psewdokirchneriella subcapitatal-FENEEINTNS, )
728 |

HIRE, BIFIMK, 0.0400 ne/l (RBRMANTEESSRETO

BREEFLER) _

BYFIBEE—E : 100 nL/L (5 3073V 5 8)

100 1l (OE CD¥st) /%5

3B/ HBK

RIS L8 1X10" cells/nl

23+ C |

4000 lux (£20%OEBKN, 75 AIWEMNE) THEGREY

HAr2 v s I57 4 —BEHH (GC/MS)

| EBRMEREATORE, MEHEOBTECHT ZHAE, BREMARORRIKIBNT
134 %, REBRKTHORBISER BN TRIBERUTTH .. Kh S 050% EHRE
RRGHMTH2 L5, BERPOZZEEIMMEEL Shiz, BEREOEHICE
B AEBS ORI % A N e '

of



58

9 AR TEROLBIC X 2EERE
509% 2K EWE EbCS0 (0-72h) : 0. 0534 mg/L (95%{EHMRER : R
BAEERRE NOECb (0-720) : >0.0534 me/L

3 EEEEOHEN XD EERE
509% 4 I EME ErC50 (24-48h) : D0. 0534 mg/L (95%EHRKM : FHAT)
B EEEFRMEE NOECT (24-48h) < 0. 0534 me/L
50% A- ESREE AR Erc50 (24-720) : 0. 0534 me/L (95%{BIRN : BEHAT)
B EfEFAME NOECr (24-72h) : 0. 0534 mg/L

8 REOBERE |
BEA THOEMN T CORBRERROBR, 00400 ng/LORER TIHRBEOR
o O, W BEE) SHRBKZEOONT, Bk, NEESLUHANRK O

BN,



3

a

Fut’L T hFv— (CAS.6842-15-5)
DA Fih#

Surylvel{Nuxber}
1.0E6

*——v .
0 TR
4 t e .
0.00323 ARf=
6.0E5 '
1.0E6
5.0E4
T.0E4 - .
24 48 . ‘ T2
Incubat lon time (hour)
Time course paltern of Algae Growth Test
8842165
@FfE

48hErC50 (EHME Iz #-5<) >0.0032me/L
48hNOECr (212 8-3<) =0.0032mg/L

99



