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The NTP is comprised of four charter DHHS agencies: the National

Cancer Institute, National Institutes of Health; the National Institute of
Environmental Health Sciences, National Institutes of Health; the

National Center for Toxicological Research, Food and Drug Administra-
tion; and the National Institute for Occupational Safety and Health,

Centers for Disease Control. In July 1981, the Carcinogenesis Bioassay
Testing Program, NCI, was transferred to the NIEHS.

Special Note: This Technical Report was peer reviewed in public ses-
sion and approved by the NTP Board of Scientific Counselors’ Technical
Reports Review Subcommittee in June 1982 and June 1983. Thereafter,
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NOTE TO THE READER

These studies are designed and conducted to characterize and evaluate the toxicologic potential, includin
carcinogenic act1v1t¥, of selected chemicals in laboratory animals (usually two species, rats and miceﬁ
Chemicals selected for testing in the NTP Carcgnogenesm Program are chosen primarily on the bases of
human exposure, level of production, and chemical structure.” Selection per se is not an indicator of a
chemical’s carcinogenic potential. Negative results, in which the test animals do not have a greater incidence
of cancer than control animals, do not necessarily mean that a test chemical is not a carcinogen, inasmuch as
the experiments are conducted under a limited set of conditions. Positive results demonstrate that a test
chemical is carcinogenic for animals under the conditions of the test and indicate that exposure to the
chemical has the potential for hazard to humans. The determination of the risk to humans from chemicals
found to be carcinogenic in animals requires a wider analysis which extends beyond the purview of this study.

Five categories of interpretative conclusions were adopted in June 1983 for use in the Technical Reports
series to specifically emphasize consistency and the concept of actual evidence of carcinogenicity. For each
definitive study result (male rats, female rats, male mice, female mice), one of the following quintet will be
selected to describe the findings. These categories refer to the strength of the experimental evidence and not
to either potency or mechanism.

o Clear Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showi_n% a
chemically related increased incidence of malignant neoplasms, studies that exhibit a substantially
increased incidence of benign neoplasms, or studies that exhibit an increased incidence of a
combination of malignant and benign neoplasms where each increases with dose.

e Some Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing a
chemically related increased incidence of benign neoplasms, studies that exhibit marginal increases in
neoplasms of several organs/tissues, or studies that exhibit a slight increase in uncommon malignant
or benign neoplasms.

° E(‘:livocal Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing
a chemically related marginal increase of neoplasms. :

¢ No Eyidénce of Qarc'mogqnicity: is demonstrated by studies that are interpreted as showing no
chemically related increases in malignant or benign neoplasms.

¢ Inadequate Study of Carcinogenicity demonstrates that because of major cLualitative or quan-
titative limitations, the studies cannot be interpreted as valid for showing either the presence or
absence of a carcinogenic effect.

Additionally, the following concepts (as 'f)atterned from the International Agency for Research on Cancer
Monographs) have been adopted by the NTP to give further clarification of these issues:

The term chemical carcinogenesis generally means the induction by chemicals of neoplasms not
usually observed, the earlier induction by chemicals of neoplasms that'are commonly observed, or the
induction by chemicals of more neoplasms than are generally found. Different mechanisms may be
involved in these situations. Etymologically, the term carcinogenesis means induction of cancer, {hat
is, of malignant neoplasms; however, the commonly accepted meaning is the induction of various ty{)es
of neoplasms or of a combination of malignant and benign neoplasms. In the Technical Reports, the
words tumor and neoplasm are used interchangeably.

This study was initiated by the National Cancer Institute’s Carcinogenesis Bioassay Program, now part of
the National Institute of Environmental Health Sciences, National Toxicolog‘;}'l grogram. The studies
described in this Technical Report have been conducted in compliance with NTP chemical health and safety
re(*uxrementg and must meet or exceed all applicable Federal, state, and local health and safety regulations.
All NTP toxicology and carcinogenesis studies are subjected to a data audit before being presente%ufor peer
review. '

Although every effort is made to prepare the Technical Reports as accurately as possible, mistakes may occur.
Readers are requested to identify any mistakes so that corrective action may be taken. Further, anyone who
is aware of related ongoing or published studies not mentioned in this report is encouraged o make this
information known to the NTP. Comments and questions about the National Toxlco‘llgfy Program Technical
Reports on Toxicology and Carcinogenesis Studies should be directed to Dr. J.E. Huff, National Toxicology
Program, P.O. Box 14233, Research Triangle Park, NC 27709 (919-541-3780).

These NTP Technical R t ilable for sale from the National Technical Information Service, U.S.
Department of Commerc%?o51.2§5alg?)§:vl%¢l);al Road, Springfield, VA 22161 (703-487-4650). Single copies of this
Technical Report are available without charge (and while sugphgs last) from the NTP Public Information
Office, National Toxicology Program, P.O. Box 12233, Research Triangle Park, NC 27709.
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BENZYL ACETATE

CAS NO. 140-11-4
CgH 1902 Mol. Wt. 150.2

Synonyms: alpha-acetoxytoluene; benzyl ethanoate; acetic acid, benzyl ester

Melting Point: —51°C Vapor Pressure: 1.99 mm Hg at 60°C
Boiling Point: 213 C Density: 1,05 25
Refractive Index: MD= 1.4998

ABSTRACT

Toxicology and carcinogenesis studies of benzyl acetate (>99% pure) were conducted by administer-
ing benzyl acetate in corn oil by gavage to groups of 50 male and 50 female F344/N rats at doses of 0,.
250, or 500 mg/ kg body weight and to groups of 50 male and 50 female B6C3F, mice at doses of 0, 500,
or 1,000 mg/kg once daily five days per week for 103 weeks. Dose selection for the 2-year study was
based on mean body weight gain depression and decreased survival observed at higher doses in 13 week .
studies.

The absence of any observable adverse effect of benzyl acetate on the survival or mean body weight
gains of the rats or mice in the 2-year studies suggests that both the rats and the mice of each sex could
have tolerated higher doses. An infection in the genital tract was probably responsible for the deaths of
26/35 control, 14/32 low-dose, and 8/20 high-dose female mice before the end of the study.

Acinar-cell adenomas in the pancreas of male rats occurred with a positive trend (P<0.01), and the
incidence in the high-dose group (37/49, 76%) was significantly (P<0.01) higher than in the vehicle
controls (22/50, 44%). The incidence of these tumors in the low-dose group (27/50, 54%) was
comparable to that in the gavage controls. Acinar-cell hyperplasia of the pancreas was observed in
37/50 control, 34/50 low-dose, and 36/49 high-dose male rats. No acinar-cell hyperplasia or adenoma
of the pancreas was observed in female rats.

The incidence of retinopathy and cataracts in the high-dose male rats was increased compared with
the controls (retinopathy: 1/50; 0/50; 20/ 50; cataracts: 0/50; 0/ 50; 13/50). Low-dose female rats had
an increased incidence of retinopathy (18/50). Retinopathy and cataracts in rats have been associated
with proximity to fluorescent light in this and previous studies.

Preputial gland neoplasms occurred with a positive trend (P<0.05) in male rats (cystadenocarci-
noma: 0/50; 0/50; 3/50; all adenocarcinoma: 0/50; 1/50; 4/ 50; adenocarcinoma or carcinoma com-
bined: 1/50; 1/50; 6/50). However, the incidence of all preputial gland tumors was not significantly
elevated (2/50; 1/50; 6/50). For female rats the incidence of clitoral gland neoplasms was marginally
increased (2/50; 0/50; 5/50).

Hepatocellular adenomas occurred in mice of each sex with statistically significant positive trends
(males: 0/50; 5/49; 13/50; females: 0/ 50; 0/50; 6/50), and the incidences in the high-dose groups were
greater than those in the controls (males: P<0.001; females: P<0.05). Heptocellular carcinomas were
marginally elevated in dosed male and high-dose female mice (males: 10/ 50; 14/49; 12/50; females:
1/50; 0/50; 4/50).
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Squamous cell papillomas or carcinomas of the forestomach (uncommon neoplasms) occurred with
a positive trend (P<0.05) in male mice (4/49; 4/48; 11/49). The incidence of these tumors was also
marginally (P=0.054) increased in the high-dose female mice (0/50; 0/50; 4/48). The incidences of these
tumors in both the high-dose male and the high-dose female mice were considerably higher than the
historical corn oil gavage control rates at this laboratory (males, 2/296, 0.7%; females, 2/297, 0.7%)
and throughout the program (males, 14/1,070, 1.3%; females 3/1,073, 0.3%). Forestomach hyperpla-
sia occurred at increased incidences in dosed mice of either sex (males: 1/49, 7/48, 22/49; females:
1/50, 6/50, 17/48). These neoplasms and hyperplasia of the forestomach were probably related to
administration of benzyl acetate. _

In a separate metabolism study, benzyl acetate was absorbed from the gastrointestinal tract of rats
and mice, with approximately 90% of the administered dose recovered as various metabolites in the
urine within 24 hr. The primary metabolite was hippuric acid, with minor amounts of a mercapturic
acid, and one or more unidentified metabolites. This capacity for absorption, metabolism, and
disposition was unaffected by the amount or number of doses administered.

Benzyl acetate was not mutagenic in strains TA100, TA98, TAI135, or TA137 of Salmonella
typhimurium in the presence or absence of Aroclor 1254-induced Sprague-Dawley rat or Syrian
hamster S9 when tested according to the preincubation protocol. Benzyl acetate did not induce
sister-chromatid exchanges or chromosomal aberrations in Chinese hamster ovary cells in the presence
or absence of Aroclor 1254-induced Sprague-Dawley rat liver S9. Benzyl acetate was mutagenicin the
mouse lymphoma L5178Y/TK*/- assay in the presence, but not in the absence, of Aroclor 1254-
induced Fisher 344 rat liver S9.

An audit was conducted on the experimental data and the draft technical report for these 2-year
studies on benzyl acetate. Based on the results of this audit additional pathology examinations were
conducted on all target organs in male rats and male and female mice. The Technical Report reflects
these final pathology evaluations. The overall conclusions regarding the toxicology and carcinogenic-
ity of benzyl acetate did not change as a result of this evaluation.

Under the conditions of these gavage studies, benzyl acetate increased the incidence of acinar-cell
adenomas of the exocrine pancreas in male F344/N rats; the gavage vehicle may have been a
contributing factor. There was no evidence of carcinogenicity* for female F344/N rats. For male and
female B6C3F; mice there was some evidence of carcinogenicity in that benzyl acetate caused
increased incidences of hepatocellular adenomas and squamous cell neoplasms of the forestomach.

* Categories of evidence of carcinogenicity are defined in the Note to the Reader on page 2.
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SUMMARY OF PEER REVIEW COMMENTS
ON THE TOXICOLOGY AND CARCINOGENESIS
STUDIES OF BENZYL ACETATE

June, 1982

On June 16, 1982 the draft Technical Report on the toxicology and carcinogenesis studies of benzyl
acetate underwent peer review by the National Toxicology Program Board of Scientific Counselors’
Technical Reports Review Subcommittee and associated Panel of Experts. The review meeting began
at 9:00 a.m. in the Conference Center, Building 101, South Campus, National Institute of Environmen-
tal Health Sciences, Research Triangle Park, North Carolina.

Dr, Holland, a principal reviewer, agreed with the conclusions. He added that the evidence
indicating the potential tumorigenicity of benzyl acetate was strengthened further by the increased
incidence of preputial gland neoplasms (benign and malignant) in high-dose male rats. He commented
on the probable diagnostic ambiguity between testicular hyperplasia and neoplasia, and recommended
that the NTP develop criteria specifying what would be accepted as leydig cell neoplasia relative to
hyperplasia.

As a second principal reviewer, Dr. Schwetz agreed with the overall conclusions of this study. He
said that the papillomas and carcinomas of the forestomach occurred in both control and treated male
mice, and the marginal increase in the high-dose group was likely associated with local irritation at the
site of gavage. Importantly, little change was observed in the stomach of either sex or species. With
regard to testicular tumors, he stated that if hyperplasia was included with tumors, there was no effect
of benzyl acetate in the high-dose male rats. As a third principal reviewer, Dr. Elashoff agreed with the
conclusions in the report.

Dr. L. Golberg, as a consultant for the Research Institute for Fragrance Materials, said the known
metabolites of benzyl acetate were nonmutagenic and likely not carcinogenic per se; he speculated that
the stomach tumors were due to a promotional effect or local formation of benzyl chloride. He also
questioned certain of the statistical procedures. Dr. Breslow said the current statistical procedures
resulted from an intensive evaluation by a group which included members of the Peer Review Panel.

Dr. Elashoff moved that the Technical Report be accepted subject to minor modifications, Dr.
Highland seconded the motion and the report was approved unanimously by the Peer Review Panel.

January, 1983

On January 12, 1983, a letter was sent to all Peer Review Panel members who were present at the
review held on 16 June 1982. The letter and attachments described changes proposed for the Technical
Report because several untrimmed potential lesions were found in the pancreas of vehicle control male
F344/N rats during a retrospective audit of the pathology materials.

June, 1983

On June 29, 1983, the draft Technical Report was again reviewed by the Peer Review Panel. Dr.
Hook, Chajrperson, reviewed the two previous actions by the Panel on the drafts of the Technical
Report. Dr. B. Bernard, Flavor and Extract Manufacturers Association (FEMA), and Mr. N. Mantel
and Dr. C. Weil, representing FEMA and the Fragrance Manufacturers Association (FMA), made
presentations to the Panel contending that the NTP benzyl acetate studies were inadequate studies of
carcinogenicity because of major qualitative or quantitative limitations. Their position was that: (1) in
male F344/N rats, the use of corn oil gavage was a confounding variable that left the causation of
pancreatic acinar cell adenomas unclear; (2) in female B6C3F| mice, intercurrent infection and other
study factors resulted in excessive non-random mortality, greater than 509% in both control and low
dose groups, thus prohibiting analysis of the possible association of benzyl acetate with the increased
incidence of liver adenomas; and (3) in male B6C3F, mice, the incidence of liver adenomas in the
vehicle control group was unusually small compared with historical corn oil gavage or untreated
controls or with concurrent untreated controls, and the incidence of liver adenomas in the benzyl
acetate dosed groups fell within the range of historical control values. Dr. Bernard recommended that
the conclusions of the Technical Report be changed to reflect these considerations.
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The two Panel members who served as principal reviewers of the benzyl acetate report in June 1982
responded: Dr. R. M. Elashoff (biostatistician) and Dr. J. M. Holland (pathologist). Dr. Elashoff said
that to his knowledge there are no data available showing a synergism between corn oil and benzyl
acetate in producing tumors. He stated that the apparent genetic inhomogeneity for the B6C3F; mice
is more likely to lead to an increase in the false negative direction, not in the false positive rate. Dr.
Elashoff had a number of comments on issues of experimental design and statistical analyses. He
emphasized that the concurrent vehicle control group was always the most appropriate control group
for any study, not the untreated controls (Which were sacrificed at weeks 53 to 55, too early to provide
meaningful data on tumor incidence) or historical controls. Further, if one considered the incidence of
combined adenomas and carcinomas in male mice in this study and in historical controls receiving corn
oil by gavage, there was considerable variability among groups. He said the high variability in the
presence of inhomogeneity made it difficult to label any of the control groups as aberrant, and strongly
favored the use of cuncurrent controls rather than historical controls for comparison with treated
groups. With regard to female mice, although there was decreased survival, the statistical tests that
adjust for decreased survival, life table and incidental tumor analyses, show significance. With respect
to liver adenomas alone or adenomas and carcinomas combined, there were dose-response trends and
vehicle control vs. high dose effects for both male and female mice. Dr. Elashoff feit that the
consistency of the effect in both male and female mice supported the biological significance of the
increased liver tumor incidence, and he stated that he approved of the conclusions in the current draft
Technical Report.

Dr. Holland said he did not believe there were any substantive errors in the data that would influence
interpretation. He thought the issue of the low liver tumor frequencies in the concurrent male vehicle
control mice was indeed worthy of discussion and that this important topic had been addressed
adequately by Dr. Elashoff. He suggested that use of confidence intervals with historical controls
might allow the reader a better awareness of any degree of variability. He said the Technical Report
should reflect the differences in interpretation raised by the FEMA /FMA positions, and the responses
by the NTP to those interpretations. He concluded that the current draft report should be accepted in
its present form.

Dr. Swenberg proposed using the new NTP categories of evidence (page 2), adopted at the same
meeting. Based on the low incidences in male mouse vehicle controls and the general question of
variability in male B6C3F; mouse liver tumors, he proposed that the evidence was equivocal for
carcinogenicity in mice. Dr. Van Ryzin suggested the historic controls should also be used in analyzing
the mouse data. Dr. Davis asked that increases in nonneoplastic effects in mice be discussed. Dr. Friess
said the Panel needed to reach some consensus on a number of the issues raised including survival and
health status in mice and the occurrence and interpretations of liver lesions; appropriateness of
historical vs. concurrent vehicle controls; and statistical issues. Dr. Davis disagreed that consensus was
required or even likely, given the uncertainties discussed. Dr, Scala noted three issues he considered
most important: survival in mice, corn oil gavage as an influencing factor, and the complex of
statistical considerations.

Dr. Hook asked for a motion to (1) accept the draft technical report as written, (2) modify the
conclusions using the new categories, or (3) send the report back to NTP for further revisions. Dr.
Swenberg moved that the conclusion be modified to reflect the new categories; he suggested that the
evidence was equivocal for both the rat pancreatic tumors and the mouse liver lesions. Dr. Beliczky
seconded the motion. Before asking for a Panel vote, Dr. Hook said the revised report should include
discussion reflecting the divergence of opinions, an indication of the extent of the record reviewed and
submissions by FEMA/FMA, and a definition of the new categories describing weight of evidence in
the Note to the Reader section of this and all future Technical Reports.

Dr. Bernard reiterated several of the points made earlier by the FEMA/FMA consultants. He said
one could not ignore the statistical differences seen in male mice between concurrent vehicle and
historical vehicle controls that along with the incidence of liver adenomas in the concurrent untreated
controls did not support the low rates in the concurrent vehicle control values. Thus, he said the
evidence supported an equivocal finding. Dr. Friess interpreted the studies in mice as showing a
marginal increase in neoplasms. “Marginal” needed to be emphasized to reflect the uncertainties in the
data and the differing opinions on the conclusions. Dr. Huff, NTP, said that when liver adenomas and
carcinomas are combined, the combination for male mice remains statistically significant, and for
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female mice the evidence for carcinogenicity is strengthened. The rate for combined tumors in vehicle
controls is not different from historic rates for combined tumors in male mice. Dr. Swenberg noted that
there was no difference in rates of hepatocellular carcinomas in high dose male mice compared to
historical control mice at the same laboratory. After further discussion, Dr. Hook requested a vote: the
motion for “equivocal evidence of carcinogenicity” was voted on by the Panel and rejected by four
affirmative and six negative votes.

. Discussion then ensued that the mouse data supported some evidence of carcinogenicity. Dr.
Elashoff supported this, noting the significantly increased incidence in both male and female mice for
both adenomas and adenomas and carcinomas (combined) as well as a general dose-response effect
when compared to vehicle controls. Dr. Slaga agreed. Dr. Davis moved that the conclusion be some
evidence of carcinogenicity, with an addendum in the discussion of the reproductive-related lesions.
Dr. Beliczky seconded the motion. There was discussion as to whether the untreated control group
should be included since it was considered inappropriate to compare tumor incidences in one- and
two-year-old control animals. A program decision had been made to terminate a number of untreated
control groups. The fact that the untreated controls had liver tumors diagnosed at the one-year
sacrifice served to further highlight the lower than usual rates in the concurrent vehicle control mice.
The Panel agreed that the motion referred only to the findings in B6C3F mice; the rat data were not at
issue.

Dr. Hook asked that the conclusion to be voted on be read: “Under the conditions of these gavage
studies, benzyl acetate caused an increased incidence of acinar-cell adenomas of the exocrine pancreas
in male F344/N rats; the gavage vehicle may have been a contributing factor. There was no evidence of
carcinogenicity for female F344/N rats. For male and female B6C3F; mice there was some evidence of
carcinogenicity in that benzyl acetate caused increased incidences of hepatocellular adenomas.”
Dr. Swenberg pointed out that the conclusion in male mice was based on a comparison with concurrent
vehicle controls. Dr. Hook said all the concerns as discussed would be added to the report.

The Technical Report on benzyl acetate with the conclusions as read was approved by eight
affirmative votes. There were two negative votes (Dr. Scala and Dr. Swenberg).

November, 1984

On November 2, 1984 an update on the toxicology and carcinogenesis studies of benzyl acetate
following a retrospective data audit was presented to the Peer Review Panel by Dr. J.E. Huff and
Dr. K.M. Abdo of NTP. Dr. Huff noted that the NTP would report routinely to the Panel on chemicals
for which a subsequent data audit or other studies on the chemical revealed some interesting findings.
With respect to benzyl acetate there were two types of findings: one relating to NTP metabolism and
genotoxicity studies, and the second concerning the key findings made and resolved during the audit.
The Technical Report for benzyl acetate was approved by the Panel on June 29, 1983, prior to the
decision that all studies would receive data audits before coming to the Panel for review. Dr. Huff
reported that the new findings will be incorporated into a draft copy of the Technical Report and sent
to Panel members plus former members involved in peer review of the report.

Dr. Abdo described a study of the metabolism and disposition in adult male F344 rats and B6C3F,
mice of ring-labeled 14C-benzyl acetate (BA) by the NIEHS/NTP Chemical Disposition section. The
high dose used was the same as the high dose used in the two-year studies. Results from both groups
indicated rapid and nearly complete absorption from the gastrointestinal tract, rapid excretion
primarily in the urine, and no detectable tissue retention of BA-derived radioactivity. There was no
dimunition of clearance upon repeated dosing for 14 days. Analyses of urine by high performance
liquid chromatography (HPLC) show that hippuric acid accounted for over 90% of the urinary
radioactivity with mercapturic acid and benzyl alcohol being other metabolites while no benzyl acetate
was detected. There was no alteration in the pattern of chemical disposition after repeated dosing.
Thus, there was no evidence to indicate any saturation of the mechanisms of absorption, metabolism,
or excretion of benzyl acetate in either rats or mice over the dose range studied. [The results of this

study are summarized in Appendix H.]
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Second, Dr. Abdo reported on the NTP short term genetic toxicology findings. BA was not
mutagenic in several strains of Salmonella typhimurium with or without metabolic activation and did
not induce sister chromatid exchanges or chromosome aberrations in Chinese hamster ovary cells; BA
was mutagenic in cultured mouse lymphoma cells in the presence but not in the absence of rat liver S9
extracts. [The results of this study are summarized in Appendix G.] ‘

Third, Dr. Abdo reported on the findings from the data audit of the two-year studies of BA in rats
and mice. He said the audit supported the results previously reported, and, further, confirmed the
forestomach as a target organ for carcinogenicity in the mouse as noted in the amended conclusion.
The results indicate that squamous cell papillomas or carcinomas and hyperplasia of the forestomach
of mice of either sex were associated with BA administration. He emphasized that the information
presented did not change the level of evidence for the carcinogenic effect of BA. [A summary of the data
audit findings is in Appendix O.]
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I. INTRODUCTION
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BENZYL ACETATE

CAS NO. 140-11-4
Mol. Wt. 150.2

CgH1002

Synonyms: alpha-acetoxytoluene; benzyl ethanoate; acetic acid, benzyl ester

Meiting Point: —51°C
Boiling Point: 213°C

Benzyl acetate, a water-white liquid with a
pear-like odor, is a natural constituent of several
essential oils and flower absolutes extracted
from jasmine, hyacinth, gardenia, tuberose,
ylang-ylang, cananga, and neroli. Commercial
benzyl acetate, a liquid prepared synthetically
from benzy! chloride, acetic acid, and triethy-
lamine (Fenaroli, 1971; Merck, 1976), is used
primarily as a component of perfumes for soaps
and as a flavoring ingredient (Kirk-Othmer,
1967; Balsam and Sagarin, 1972). This com-
pound is practically insoluble in water but is
miscible in alcohol and ether and soluble in ben-
zene and chloroform.

The Joint FAO/WHO Expert Committee on
Food Additives approved an acceptable daily
intake (expressed as total benzoic acid) of 0-5
mg/ kg body weight for humans (Opdyke, 1973),
and the U.S. Food and Drug Administration has
approved benzyl acetate for use as a flavoring
ingredient (USCFR, 1979). Benzyl acetate may
be found in foods at the following approximate
concentrations; chewing gum, 760 ppm; pud-
dings and gelatins, 23 ppm; candy, 34 ppm;
baked goods, 22 ppm; ice cream, 14 ppm; and
non-alcoholic beverages, 7.8 ppm (Fenaroli,
1971).

Benzyl acetate is also used as a solvent for
cellulose acetate and cellulose nitrate (Merck,
1976). Approximately 1.4 million pounds of
benzyl acetate were produced in the United
States in 1980 (USITC, 1981).

Benzyl Acetate

Vapor Pressure: 1.99 mm Hg at 60°C
Density: 1.05 5
Refractive Index: MD= 1.4998
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An oral LD50 value of 2.49 g/ kg body weight
has been reported for male and female Osborne-
Mendel rats (Jenner et al., 1964). In rats, benzyl
acetate is hydrolyzed to benzyl alcohol, which is
oxidized to benzoic acid and excreted as hip-
puric acid and benzyl mercapturic acid (Clapp
and Young, 1970; Snapper et al., 1925). Urine
flow in dogs and rabbits increased approxi-
mately 180% two hours after they received an
intraperitoneal injection of 0.4 ml/kg body
weight (Gruber, 1924).

In a chemical disposition study conducted by
the NTP, male Fischer 344 rats and male
B6C3F, mice were shown to efficiently absorb
and rapidly metabolize and excrete orally
administered benzyl acetate (Appendix H). The
doses used in this study were 5, 50, or 500 mg/ kg
for rats and 10, 100, or 1,000 mg/ kg for mice in
single-dose corn oil gavage administrations and
500 mg/kg for rats and 1,000 mg/kg for mice
daily five times per week for two weeks, also
administered by gavage in corn oil. Most (90%)
of the benzyl acetate-derived radioactivity was
recovered in the urine and none was detected in
the liver, blood, muscle, adipose tissue, skin,
lung, kidney, or stomach of treated rats or mice.
The major metabolite isolated in the urine was
hippuric acid (94.6% - 99.3% of the dose). Other
metabolites found were mercapturic acid and
benzyl alcohol. Benzyl acetate was not detected
in the urine of treated animals. Neither the size of
the dose nor the frequency of dosing had any
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effect on the absorption, metabolism, or excre-
tion of this compound. There was no evidence to
indicate any saturation of this metabolizing
capacity in either species over the range of doses
studied.

Benzyl acetate produces respiratory tract irri-
tation and narcotic effects in humans, and con-
tinued exposure to benzyl acetate at an ambient
concentration of 50 ppm results in kidney dam-
age (Handbook of Organic Industrial Solvents,
1961; Opdyke, 1973). When ingested, benzyl ace-
tate can cause general intestinal irritation (Clay-
ton and Clayton, 1981).

Benzyl acetate gave negative results in an
assay for differential killing of repair-proficient
and -deficient strains of Bacillus subtilus H17
and M45 (Oda et al., 1978), and it was not muta-
genic in strains TA1535, TA1537, TA98, or
TA100 of Salmonella in the presence or absence
of Aroclor 1254-induced rat liver S9 (Florin et
al., 1980). In tests performed by the NTP, neither
benzyl acetate (Appendix G) nor benzyl alcohol

*(Mortelmans et al., 1985) was mutagenic in Sal-

monella in the presence or absence of Aroclor
1254-induced Sprague-Dawley rat or Syrian
hamster liver S9. In cultured Chinese hamster
ovary cells, benzyl ace