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Submission on P1013 — Code Maintenance IX
This submission relates to the proposed amendments to Standard 1.3.1, clause 11.

Several references to permitted flavourings are listed in this clause. Sub-paragraph (a)(i) adopts the
FEMA lists published in Food Technology, the official journal of the IFT during the years 1960 to
June 2009. In effect this adopts up to FEMA GRAS Flavoring Substances 24 published in Food
Technology in June 2009, (attachment 1). However, FEMA has already published GRAS Flavoring
Substances 25, which is already available on the FEMA Website -
http://www.femaflavor.org/uploadedfiles/GRAS 25 Tables.pdf (attachment 2)

Effectively, the amended Food Standards Code will still be out of date with this amendment. Food
Technology is only a secondary means of publishing the FEMA GRAS lists and FSANZ should
consider adopting the list published directly by FEMA. The current list is available free on their
website, as per the link above. Previous lists back to GRAS 3 are available for purchase from the
FEMA website - http://www.femaflavor.org/public/public_library/gras_publication.php.

[ notice that the proposed amendment to sub-paragraph (a)(iii) now lists only 21 CFR § 172.515,
without a reference to a date, as is the case currently. This provides allows the latest version to
always to be adopted rather than requiring constant amendment to this provision when a new
version of the Code of Federal Regulations is published.

The same could be achieved for the FEMA GRAS Flavoring Substances Lists by changing the
proposed amendment to sub-paragraph (a)(i) —

(i) Generally Recognised as Safe (GRAS) lists of flavouring substances published by
the Flavour and Extract Manufacturers’ Association of the United States; or

Nothing is achieved by referring to the secondary publishing of the same lists by Food Technology.

It also delays the adoption of the latest FEMA list and, by including dates, requires constant
amendment of this provision.

(S fnd

David Panasiak
7 February 2011




Attachment 1

BY R.L: SMITH, W.]J. WADDELL, S.M. COHEN, V.J. FERON, L.J. MARNETT,
P.S. PORTOGHESE, 1.M.C.M. RIETJENS,T.B. ADAMS, C, LUCAS GAVIN,
M.M. MCG OWI:N, S$.V. TAYLOR,and M.C. WILLIAMS

B tis now half of a century since passage
of the 1958 Food Additives Amendment
[ (FAA) to the Federal Food, Drug, and
Cosmetic Act—Public Law §5-929, 72
Stat. 1784 (1958), codificd at 21 U.S.C.
Sec. 348 (1988)—that exempted from
food additive status thosc substances
“gencerally recognized as sate” (GRAS)

under conditions of intended use. In order
for the use of a substance to qualify for
GRAS status, the safety of the substance
must be evaluated by experts qualified by
training and experience and adequately
shown through scientific pmcr'clurcs to

be “gencrally recognized as safe.” For

almost five decades, the Expert Panel of
the Flavor and Extract Manufacturers
Association (FEM A} has maintainced an
independent program to cv aluate the safety
of substances for their intended usce as flavor
ingredients. During that time, more than
2,600 flavor ingre du nts achicved GRAS
status, approximately 200 candidates were
v v , withdrawn from GRAS consideration duc
' i L B ‘ : o n to lack of available data or satety concerns,
F L A V 0 R I N G SUB STA Nc E S 2 4 - and 11 substances had their previous
: : e ' s T . e = GRAS status revoked (or “DeGRASed”)

due to specific safety concerns or an

o e R B e s 0 Sl absence of requested safety data.
The '24t-h'-_'pub]icat;ion bg,_the ,FZE.-MA Expert Pan,el:p;resen,ts - At the beginning of the FEMA GRAS
o TR : = : Program, FEMA flavor manufacturers
submitted data on approximately 1,40
safety and usage data on 236 new. generallg recogmzed ;llzli\)flritlgsj]j:lanulpt[;:ai had]ltwt:]én in ’
c:omme;cc in the United States at the time
the 1958 Amendment was adopted. In

as safe ﬂavormg mgred1ents

the first round of safety evaluations, the
Expert Pancl systematic ally considered
data on these chemnic ally defined substances
and concluded that 1,1 24 of these flavor
ingrcdicnts were GRAS under conditions
of their intended use in food Havorings.

In accordance with the provisions of the
1958 Amendment that the use of these
substances be ¢ gcncralh rccognized as safe,”
the Expert Panel published the first list of
GRAS Havoring substances in 1965 (Hall
and Oser, 1965). This began a tradition of
periodic publication of GRAS lists of Havor-
ing substances, including their principal
name, synonyms, and their recommended
average added usual and maximum usc
levels. In addition, there was a desire to
publish the backgmund scientific data upon
which GRAS decliberations were based.
Under contract to the U.S. Food and Drug
Administration (FDA), relevant safety data

faeritechnology  96.08 - www.ift.org
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were compiled on approximately
1,300 substances and published

in a series of Scientific Literature
Reviews (SLRs) between 1974 and
1979. Each SLR was organized
into groups of structurally

related flavoring ingredients that
participatcd in common pathways

tlavoring substances, suggesting
that there may be an upper limit
to the number of commercially
viable flavoring substances.
However, two mutually con-
nected initiatives drastically altered
the rate of GRAS evaluations. First,
in 1994, the Expert Pancl began a

of mectabolism and exhibited

similar toxicological potential.
These reviews served as the
foundation for the first comprehen-
sive re-cvaluation and affirmation
of the GRAS status of more than
1,740 Havor ingredients in a pro-
gram known as GRAS affirmation
(GRASa). The GRASa Program
began in 1975 and was completed
in 1985. In the next 10-year
period (1985-1995), relatively few
new substances (approximately
75) were GRASed for use as

sccond comprchensive evaluation
of the safety of all chemically
defined GRAS Hlavoring substances
in a program designated GRAS
reallirmation (GRASY). Second,

in conjunction with FDA,| the
tlavor industry supported a new,
morc‘comprehensive initiative to
expedite the global evaluation of all
existing Hlavoring substances. After
more than 30 years of evaluating
the safety of individual flavoring
substances, the World Health
Organization and United Nations

GRAS FLAVORING SUBSTANCES 24

Food and Agriculturc Organization
Joint Expert Committee on Food
Additives (JECFA) adopted a novel
flavor evaluation procedure in 1995
that allowed for the systematic
evaluation of chemical groups of
Havoring ingredients beginning in
1996. These chemical groups of fla-
vor ingredients had been previously
evaluated by the FEMA Expert
Panel in the GRASr program.
Every year since 1996, FDA has
requested that the Codex Commit-

tee on Food Additives (CCFA) place

groups of GRAS Havor ingnf.di(,‘.nts
on the JECFA agenda for cvaluation
at its annual meeting. As of 2008,
JECFA has evaluated more than
1,750 substances and concluded
that these tlavoring agents are “safe
under current conditions of intake.”
The JECFA list is updated annually
following cach JECFA meceting.
The consistent conclusions
rendered by the FEMA Expert
Panel and JECFA have, to a con-
siderable cxtent, created an open
positive list of Havoring substances
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Hall; R.L. 1960. Recent progress in the
consideration of flavoring-ingredients under
the Food Additives Amendment. Food
Technol. 14: 488-495.

Hall; L. and.Oser, B.1.. 1961. Recent progress
in.the consideration of Hlavoring ingredients

‘underthe Food Additives: Amcnd mt 1L
Food” lechno! 15¢12)::20, 22 267

Hall, R, and Oser, B: L
in, LhL u)nsult_rauon Of ﬂa

1965 Recent progreﬂ

<ubﬁtances Food lechno] 19(2 Part 2) 151 ]977' ‘
Hall, R.L. and Oser, B.L, 1970, Recent pmgm;f .

in the consideration’of flavoring ingredients
underithe Food Additives Amendment; 4 -GRAS
substances. Food Technol. 24(5): 25-34:

.Oser, B.L. and-Hall, R, L. 1972. Recent progress
in the consideration of Havoring ingredients
under the Food Additives Amendment. 5. GRAS
substances. Tood Technol. 26(5):35-42.

Oser, B.L. and Ford,’R.A. 1973a. Recent progress
in the consideration of Havoring ingredients

under the Food Additives Amendment. 6. GRAS
substances. Food Technol. 27(1): 64:67.

- Oser, B.L. andFord, R.A. 1973b. Recent progress
in the consideration of flavoring ingredicnts
under the Food Additives Amendment. 7.GRAS
substances. Food Technol. 27(11): 56-57

Qser, B.L, and Ford, R, A, 1974, Recent progress
in‘the consideration of Havoring ingredients
under the Food Additives Amendment. 8. -GRAS
substances. Food Technol, 28(9): 76-80.

Oser; B.L, and Ford, R.A, 1975, Recent progress
in the consideration of flavoring ingredients
under the Fuod Additives Amendment. 9. GRAS
substances; Food Technol. 29(8): 70-72,

Qscer, B.L. andiFord, R\A 1977, Recent progress.

in the consideration of flavoring ingredients
under the Food Additives: Amendment; 1050 20
.- 'GRAS substances. Food Technol: 31(1) 63-7_}, :

E Oscr,B L. and Ford, R;A:1978. Recent progress
in the-consideration ()f Havi oring ingredients ]
under the Food Additives: Amendment; 1 1. :

'GRAS substances. Food Technol. 32(2):60-70.

“Oser, B:L. ;nd Ford; R.A. 1979 Retent prdgrcss o

in the consiteration of flavoring.ingredients
under the Food Additives Amendment 12,
GRAS substances: Food Technol. 33(7)::65 73.

Qser, B.L.; Ford, R.A., and-Bernard; B.K.
1984— Recent progress in the consideration
offlavoring ingredients under the Food
Additives Amenclment 13. GRAS sub-
stances, Food Technol.'38(10):'66-89.

. 'Oser, B.L., Weil, C.L., Woods, L:A:, and
Bernard, B.K. 1985, Recent progress in the

consideration of flavoring ingredients under
theFood Additives Amendment::14: GRAS
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. “suhstances. Food Technol, 39(11): 108-117.

Burdock, G.A., Wagner, B.M'., Smith,
R.L., Munro, I.C;, and Newberne; P.M.
1990 Recent progrgss in theiconsideration

; . ol flavoring ingredients under the Food

Additives Amcndmcnt .GR *‘\S substances;

hé Food Additives Amendment. 16, GRAS
104-117;

Saith, R.L. Nu\bcrm, P, Adams, T.B:, Ford,
RUA, Hallagan JiB.; and the FEMA Expc,rl

IvPanel 19964, GR ‘\S flavoring substances
- 17. Food Technol. 50¢10): 737 78;-80:81.

Smith, R/L., Newberne; P.; ‘Adams, T.B., Ford,
R.A. Ha]lauan I.B. and {Ke FEMA Exp(_rl
ane] 19961: Correction to GRAS Havoring

: ssubstances 17: Food Technol;-51(2): 32.

Newberne, P, Smith; R.L.; Doull, ., Goodman,
J.I; Munro, 1.C., Portoghese, P.S.; Wagner,

< B:M., Wail, C.8., Woods, LA, Adams, T.B.,

Hallagan ].B., and Ford, R.A. 1998 GRAS
flavoring substances 18. Food Technol.
52(9): 65 66,68, 70,72, 74,76, 79- 92,

Newberne, P:; Smith, R.L., Doul}, ]., Goodman,

J.1., Munro, 1.C., Portoghese, P.S., Wagner, B.M.,

Weil, C.§., Woods, L.A., Adams, T.B., Hallagan,
].B., and Ford, R.A..1999. Correction to GRAS

Havoring substances 18, Food Technol, 53(3): 104,

Newberne, P., Smith, R:L., Doull, J., Feron,
V.]., Goodman, J.1.; Munro, 1.C., Portoghese,
P.S.; Waddell, Wi]., Wagner, B.M., Weil,
C:Si;:Adams, T:B., and Hallagan; J. B: 2000.

SGR ‘\Qﬂavormg \ubstame\ 19: Food Technol,
54(6): 66, 68:69,.70, 72-74,76-84.,

Smiith, R7L.; Doull; J-, Feron, V.. Good-

“man; .15, Munto, 1.C:, Newberne, P:M.,

Portoghese P, Waddel] Wl Wagner,
B M., Adams,; TB yand McGawen; MM,
2001 GRAS ﬂavox ing substances 207 Food »
‘Techniol. 55(12): 34+ 36 38, 40,42, 44-55

Smith; R.L.;:Cohen, S:M., Doull, ], Feron,

Vit Goodman Tk Marnett LI, Pormghese

i+ P:S, Waddell, Wi, Wagner, B:M.; and Adams,

T, H 2003 L:RAS ﬁavonngsubstames 21, Food
Technol. 57(5):46-48,°50,:52-54, 56-59.

Smith, R.L;, Cohen, M., Doull, |., Feron,
V.]., Goodman, J.1:, Marnett, 1.]., Portoghese,
P.S., Waddell, W.J., Wagner, B.M:; and Adams,
T. B..2005. GRAS Haver mUxub\tan( es 22, Fm)d

! Technol. 59(8):24-28; 31- 32 34, 36.62.
Waddell, W], Cohen, S\M_; Feron, V..,

Goodman, J.1., Marnett, L:J:, Portoghese, P.S.,
Rictjens, I.M.C.M., Smuh R.L.; Adams; T.B.,
Gavin, G L. Mr(xrmen M.M; and Williams,
M.C.2007. LrRAb tavoring 5ub;tanu> 23.
Food Technol. 61(8):: 22:24,:26-28,.30-49.

for use in the U.S. and in WHO member
countries that wish to adopt the FEMA
and/or JECFA lists. In other industrial-
ized regions, such as the European Union
(EU) and Japan, open positive lists of
flavoring substances cither are being
developed orare currently in existence.
In the EU, a positive list is being compiled
based on the safety evaluations performed
by JECFA prior to 2000 and thereafter
by the European Food Safety Authority.
In Japan, the Ministry of Health, Labor,
and Welfare maintains a list of currently
approved Havoring substances, and recent
safety evaluations of specific groups of fla-
vor ingredients (e.g., pyrazine derivatives)
have added new groups of structurally
related substances to the existing list.,

As the JECFA list has developed,
flavor manufacturers in thesc other
industrialized regions (Europe and
Asia) have, quite understandably, taken
an interest in having cxisting flavoring
ingrcdicnts specific to their regions
added to the FEMA and JECFA lists.
Hence, both EU and Japanesc flavor
manufacturers have, through their
respective international and national
trade associations, submitted these
substances for safety cvaluation, first
by the FEMA Expert Pancl and then
b\ JECFA. As a result, there
renewed interest in the GRAS Program.

has been

Beginning with the publication of
GRAS 18 in 1998, there has been a signif-
icant increasc in the number of substances
GRAScd annually. GRAS 22 (published
in 2005) and GRAS 23 (published in
2007) contain 185 and 175 new Bavor
ingrcdicnts, rcspcctivcly. The vast major-
ity of GRAS applications for substances
in GRAS 22 and 23 were submitted on
behalf of EU and Japanese manufacturers.
In this publication (i.e. , GRAS 24),

236 new flavor ingre dlcnts mostly of
Japanese origin, have been grantul GRAS
status. Therefore, in a four- -ycar span,

the GRAS list of chemically defined
flavor ingmdicnl.\‘ has increased by
approximatcly 25%. It is anticipated that
the majority of flavor ingredicents histori-
cally used in these regions have now been
rccogni'/,cd as GRAS and future GRAS
lists will contain mainly Havor ingredients
resulting from global manufacturer
research and development pipelines.  »




Thc Pancl } 1as NOW u)nclude its
second comprehensive re-cvaluation
(GRASr) of the current satety

data related to the use of GRAS
substances as Havor ingredients.
Becausce these evaluations were
pertormed on groups of structur-
allv related substances, it provided
the Panel with the opportunity to
screen robust datasets that included
in vitro and in vivo genotoxicity
assays. The Pancl considered the
relevance of this genotoxicity

data in the context of existing
information on the biochemical fate
of the {lavor ingredients and animal
toxicology and carcinogenicity. For
example, for a group of structurally
related benzyl derivatives (e.g. b(.n
zyl alcohol, bcn?al(lch»d(‘ b(‘mmc
a(ld be n/\l acetate), the Pancl was
able to compare the results of more
than 100 in vitro and 17 in vivo

gae n(>l()X)(1L\ A88AVS W ith in vivo
(Lna on mc Labnlhm short - and
long-term toxicity, an(l lifetime
carcinogenicity studies for five prin-
cipal Havor i ingredients in the group
, 2005). Allhough

there were is()latcd reports of clas-

(Adams ctal.

togenicity or mutations in in vitro
chromosomal aberration, sister
chromatid exchange, and mouse

lymphoma assays, these studies
could not be confirmed in re peat
assays. Additionally, there was no
cvidence of genotoxicity in any of
the 17 in vivo assays performed on
the same members of the group of
When these data
arc combined with the observations

benzyl derivatives.

that benzyl derivatives 1) undergo
hlgh capacity enzyme- (.atalw(.d
oxidative mctabohsm in ammals to
yicld benzoic acid derivatives that
are readily excretable as glycine
conjugates, 2) show low oral toxic-
ity in short—and long-term studies
in mice and rats, and 3) exhibit no
evidence of carcinogenicity relevant
to human health, it can be con-
cluded that the few isolated reports
ofa genotoxic response in vitro are
not relevant to the safety of these
substances when consumed at low
levels as added Havoring substances.
During the past 15 vears, the
Pancl has evaluated safety data,
including genotoxicity chta on
more than 50 groups of structur-
ally related Hlavoring substances.
Two chemical groups, the
«,53-unsaturated aldechydes (Adams
ctal., 2008) and heterocyclic
al-ketoenols (JECFA, 2006) are
mutagenic in the reverse bacterial
assays in some strains of Salmonella

typhimurium (Ames TA100, TA102,

GRAS FLAVORING SUBSTANCES 24

and TA104) and in somc mam-
malian cell forward mutation
assays (mouse lymphoma), and
show evidence of clastogenicity in
the sister chromatid exchange and
chromosomal aberration assays. In
a majority of in vitro genoloxicity
assays involving o, -unsaturated
aldchydes, high concentrations
(20 to 40 pM) in cell lines poor
in detoxication capacity providc
opportunity for cither dircct
interaction of the &,B-unsaturated
aldehyde with DNA or lead to
indirect formation of DNA damage
due to oxidative stress, which ulti-
mately leads to single DNA strand
breaks but no cross-linking of
DNA. The oxidative stress caused
by depletion of GSH duc to reac-
tion with high concentrations of
o,B-unsaturated aldchydes may also
lead subsequent release of nucleo-
cytolytic enzymes, causing DNA
fragmentation, ccllular damage,
and ap()ptosi.s: However, in vivo,
there is no evidence of mutagenicity
and genomxicity in the mouse
micronucleus test for 2-hexenal,
2-octenal, and 2-decenal, and no
indication of unscheduled DNA
synthesis for 2-hexenal in the liver
(Adams et al., 2008). In addition,
there is no evidence of IDNA adduct
tormation in the liver of animals
exposed to high dose levels (200
and 500 mg/kg body weight) of
2-hexenal for up to 28 days (Stout
etal., 2008) and no evidence of
hepatocar(tinogenicity in rats or
mice exposed to high dose levels
of 2,4-hexadienal for up to 2 years
(NTP, 2003). Based on these obser-
vations, the fact that normal human
consumption of ¢,B-unsaturated
aldehydes is many orders of
magnitude less than those showing
no effects in animals, and the rapid
metabolism of these aldehydes
in the high-capacity -oxidation
pathway in humans, it is concluded
that usc of the substances are
GRAS under intended conditions
of intake as Havor ingredients.

The other group of structurally
related substances that shows cvi-
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dence of genotoxicity in both in vitro and in some
in vivo genotoxicity assays is alicyclic or hetero-
cyclic alpha-ketoenols. These substances induce
DNA damage in vitro by generating free radicals
that induce strand scission (JECFA, 2006). In
order to produce these cytotoxic effects, the
structures must contain specific structural fea-
tures. The alpha-ketoenol moiety must be present
to bind the metal ion (Fe3” or Cu2’) and the
molecule must have a source of clectrons from

an clectron donating group (c.g., an alkyl ring
substituent or a heteroatom in the ring). Hence,
similar biochemical behaviour has been reported
for furancol (4-hydroxy-2,5-dimethyl2(3H)-
furanonc) (Murakami ct al., 2007); maltol
(3-hydroxy-2-methyl-4-pyrone) (Murakami et al.,
2005a, 2005b, 2006); hinokiticl (2-hydroxy-4-
isopropyl—Z,4—,6~cyclohcptatrienonc) (Murakami
etal. 2005a); and 3-hydroxy-1,2-dimethylpyr-
idin-4(1H)-one (Moridani and O'Brien, 2001)
(sce Figure 1). It has been reported that metal
chelating ability does not strictly corrclate to
metal ion reduction ability (Murakami et al.,
2007). The donation of electrons, either from

an alkyl substituent or the ring itself allows the
alpha-ketoenol to act as an alpha-hydroxyenolate
that readily complexes with metal ions and
provides an electron for metal reduction.

In one pathway, the alpha-ketoenol reduces
the metal ion, which subsequently reduces
molecular oxygen to produce superoxide ion.
Superoxide dismutase catalyzes the conversion
of superoxide ion to hydrogen peroxide that is
then converted to hydroxyl radicals by Fe2" in

the Fenton reaction (see Figure 2). Hydrogen
peroxide also oxidizes glutathione (GSH),
leading to a decreased GSH/GSSG ratio and
an increase in cellular oxidative stress.

Support for this pathway has been reported
when various cell lines have been incubated with
furanecol (Hiramoto, 1998), maltol (Murakami,
2005b), and hinokitiol (Ido etal., 2002; Inamori
etal., 1993). In these experiments, the ketoenol/
iron complex led to inactivation of aconitase, an
iron-sulfur cluster-containing enzyme with high
sensitivity to reactive oxygen species. The inacti-
vation of aconitasce was metal ion-dependent, and
prcvcntcd by 4-hydroxy-2,2,6,6- tetramethylpi-
peridinyloxy (TEMPOL), a scavenger of rcactive
oxygen species and superoxide dismutase,
suggesting that the ketoenol/iron-mediated gen-
eration of superoxide anion is responsible for the
inactivation of aconitasc. Addition of furancol or
maltol to calf thymus DN
tion of 8-hydroxy-2'-decoxyguanosine (8-OHdAG),
an indicator for the presence of hydroxyl radicals,

A stimulated the forma-

and addition of catalasc, an enzyme that converts
hydrogen peroxide, a hydroxyl radical precursor,
to water and oxygen, completely inhibits forma-
tion of 8-OHdG (Murakami, 2005h, 2007).

In one experiment, hinokitiol induced
DNA fragmentation in teratocarcinoma F9
cells in a concentration and time dependent
manner, In contrast, hinokitiol mcthyl cther
and hinokitiol-Fe3“complex showed no DNA
fragmentation in cells in culture or in cell-free
systems. Hinokitiol activated caspasc-3, one
of the key enzymes in the apoptotic cascade

Figure 1. Alicyclic and heterocyclic alpha-ketoenols that form alpha-hydroxyenolates that readily complex with metal ions

Figure 2. Mechanism of in vitro furanone derivative oxidation
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(Ido ct al., 2002). In conclusion,
evidence of DNA reactivity in

these genotoxicity assays is the
result of reduction of intracel-
lular metal ions by high cellular
concentrations of alpha-ketocnols
eventually lcading to production
of OH radicals lcading to DNA
damagc and cventually apoptosis.
Despite the fact that these
substances exhibit genotoxicity,
they do not produce carcinogenic
elfects in rodents. Three stud-
ies, one on ethyl maltol, onc
on furaneol and the other on a
structurally related furanone, show
no cvidence of carcinogcnicit_y at
intake levels at least four orders
of magnitude greater than the

intake of these substances added as
Havouring agents (Kelly and Bolte,
2003; Munday and Kirkby, 1973;
Gralla etal., 1969). Furthermore,
vitamin C, a furanone containing a
dihydroxycnol moicty with a geno-
toxicity test profile similar to that
of DMHF, does not demonstrate
carcinogenicity (NRC, 1996).

In humans, furancol (Roscher ot
al., 1997) and maltol (Rennhard,
1971) arc rapidly absorbed in the
gastrointcstinal tract, conjugatcd
with glucuronic acid in the liver and
excreted in the urine. Free furaneol
is not detected in the blood of
human volunteers to whon it is
administered as a constituent of
strawberries; its glucuronic acid

GRAS FLAVORING SUBSTANCES 24

conjugate is the principal urinary
metabolite (Roscher et al., 1997).
At low levels of intake as Havouring
substances, it is highly unlikely
that these substances would exhibit
the genotoxic potential observed
under in vitro conditions at much
higher cellular concentrations

or in vivo at severely toxic

levels (>oral LD_ levels). Bascd

on the available data, it is highly
unlikely that these substances

pose any signiﬁcant genotoxic

risk to humans under conditions

of use as l'la\r'()uring agents.

For the other chemical groups
containing more than 2,000
substances, there is no consistent
positive evidence of mutagenicity
or genotoxicity in a specific in vitro
assay or in a group of standard in
vitro assays (bacterial reverse muta-
tion [Ames], mouse lymphoma,
sister chromatid exchange, and
chromosomal aberration). In cascs
where raw data arc available for the
in vitro assays, positive cvidence
of mutations, clastogenicity, or
genotoxicity occurs at concentra-
tions in which there is measurable
evidence of cytotoxicity. Positive
evidence of mutagenicity or
genotoxicity in a single in vitro
assay is not confirmed upon repeat
analysis or by standardized in vivo
assays (¢.g., mousc micronucleus,
unscheduled DNA synthesis)
using oral administration.

Among the standard battery
ofgcnotoxicity assays, the in vitro
chromosome aberration test, the
sister chromatid exchange assay,
and the mouse lymphoma assay, all
show higher incidences of positive
evidence of genotoxicity. While
all of the standardized assays
have value in detecting relevant
genotoxicity under experimental
conditions, there is no supportive
cvidence for DNA reactivity for
a considerable number of in vitro
clastogens in the chromosomal
aberration or sister chromatid
exchange assays or forward muta-
tions in the mouse lymphoma assay.
In fact, the clastogenic responsc
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of cells when exposed to flavoring substances is
strongly correlated with cytotoxicity. This may
invoke the necd to alter the protocol for assessing
clastogenicity in vitro. Decreasing the level of
cytotoxicity (e.g., from 50% to 10—-20%) at
which clastogcmc responses are still considered

valid and lowering the upper limits of test sub-

stance concentration, irrespective of cytotoxicity,

may help ensure sufficient reliability of future
genotoxicity testing with mammalian cells in

vitro. These rccommcndatlons have recently been

proposed by the International Conference on

Harmonisation (ICH) and in the Organization for

Economic Co-Operation & Economlc DC\clop
ment’s (OECD) guidelines to create a common

ground of undcrstandmg for interpretation of in
vitro (positive) test results (Kirkland et al., 2005,

2007a, 2007b; Mcintieres and Marzin, 2004—

Muller and Sufuni, 2000; Thybaud et al., 2007).

Safety Assessment of Iscengenal (FEMA Ho. 2488)
Isoeugenol (CAS No. 97-54-1) is trans-4-
hydroxy-3- methoxy-1- -propenylbenzene.
Togcthcr with a number of structur ally
related derivatives, isocugenol occurs in a
wide variety of plants and plant extracts,
including savory basil, clove, mace, dill seed,
and nutmeg. As a flavoring agent, it has been
added to Havor formulations for nonalcoholic
beverages, candy, and chewing gum. The
annual reported volume of use as a Havor
ingredient is 236 kg in the U.S. and 426 kg in
Europe (Gavin et al., 2008; EFFA, 2005).

Ina 2-year bloassa\ sponsored by National
T()x1colog} Program (I\TP, 2008), groups
of 50 F344/N rats or B6C3F mice of both
sexes were administered oral doses of 0,
75, 150, or 300 mg/kg body wcig?xt per
day of isocugenol by gavage, 5 days/weck
for 105 weeks. The NTP Subcommittee
that reviewed the study concluded that:

8 - www.ift.org

“Under the conditions of these
2-year gavage studies, there was
equivocal evidence of carcinogenic

activity of isocugenol in male
9 ¢

F344/N rats based on increased

incidences of rarely occurring

thymoma and mammary gland
D
carcinoma. There was no evidence
of carcinagenic activity in female
F344/N rats. . ..
evidence (yrcarcinogenic activity
! g,
of isoeugenol in male B6C3F,

mice based on increased incidences

There was clear

(_)fhcpawce//u]ar adenoma,
hepatocellular carcinoma, and
hepatocellular adenoma or carcinoma (combined).
There was equivocal evidence of carcinogenic
activity of isocugenol in female B6C3F  mice based
on increased incidences of histiocytic sarcoma.”

The primary neoplastic effects reported in the
2-year NTP gavage 5tud\ were associated with
the liver of control and treated male mice. The
high incidence of hepatocellular adenomas, carci-
nomas, and adenomas and carcinomas (combincd)
in both control and treated groups of male mice
is indicative of the sensitivity of the B6C 3F, malc
mouse liver to toxicity and eventually ne oplasnc
changes. Although the incidence ()fhcpatoccllulal
adcnomas (control, 24/50; dosed groups, 35/50
at 75 mg/kg bw, 37/50 at 150 mg/ kg bw, and
33/50 at 300 mg/Lg bw), thatoLcHulal carci-
nomas (control, 8/50; dosed groups, 18/50 at 75
mg/kg bw, 19/50 at 150 mg/kg bw, and 18/50
at 300 mO/kc bw), and combined hepatoccllular
adcnomas and carcinomas (control, 28/50; dosed
groups, 43/50 at 75 mg/kg bw, 43/50 at 150 mg/
kg bw, and 43/50 at 300 mg/kg bw) in all groups
of treated male mice was greater than in the con-
trol group, the effects were not dose-dependent
and the incidence of malignant ncoplasms
(14/50) of all types (hepatocellular carcinomas,
hemangiosarcoma, hepatocholangiocarcinomas,
and hepatoblastomas) in the control group was
similar to the incidences in the treated groups.
No liver neoplastic effects were reported in rats.

This pattern of neoplastic responses is
consistent with the historically high levels
of background hepatocellular neoplasms in
male B6L3F mice (Maronpot ctal., 1987).

The histor 1cal spontancous incidence of liver
neoplasms in control male B6C3F, mice has
revealed background incidences of combined
hepatocellular adenoma and carcinomas of
32.4% for malces with a range of 20--47% (NTP,
2006). A higher incidence was repor ted in the
control group of the isoeugenol study (56%). It
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is generally well accepted that male and female tumors in male B6C3F, mice reflects the impact
B6C3F, mousc liver tumors that arisc in 2-ycar of high-dose liver damage to an organ already
bioassays with various agents (e.g., chloroform) prone to spontancous development of liver
are an indirect result of dose-related chronic neoplasms (Haseman ct al., 1986, 1990).
toxicity and resulting cellular proliferation. In Therefore, it can be concluded that the
the absence of this chronic toxicity in humans, carcinogenic potential in this sensitive breed and
these tumors are not considered to represent sex of laboratory rodent is a sccondary biological
a risk for humans (Cohen et al., 2004). response to dose-dependent hepatotoxicity, and is
Therc is substantial evidence that the not relevant to humans who consume isocugenol
appearance of male B6C3F, mouse liver tumors at low non-toxic levels (<0.1 mg/kg bw per
is not relevant to a human risk. First, there day) from intended use as a Havoring ingredient.
was no statistical evidence of an increased These levels of intake arc at least six orders of
incidence of hepatic tumors in female mice or magnitude less than those used in the NTP study.
male or female rats related to administration The only other neoplastic effeet reported was
of isveugenol. Second, all dose groups of male in female mice. There was an increased incidence
B6C3F, mice suffered chronic hepatic toxicity of histiocytic sarcoma in dosed compared to
prior to the development of either liver adenomas  control females (control, 0/50; dosed groups,
or carcinomas, as evidenced by the results of 1/50 at 75 mg/kg bw; 1/50 at 150 mg/kg bw;
the 90-day and 2-year studics. Hepatocellular 4/50 at 300 mg/kg bw.) Although no evidence
adenomas and carcinomas also occurred late of histiocytic sarcoma was reported in control
in the life span of males. From a biological females, the incidence of histiocytic sarcomas
perspective, the increase in the incidence of (1.5% T 2.2%, range 0—8%) and incidences of

i .’::fTBChﬂDlDDU 06.08 - www.ift.org
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tumors in the isoeugenol study (2% and 8%)
are well within the historical control range for
the NTP female mouse historical database.

In order to evaluate the relevance of these
tumors to the potential cancer risk for humans
consuming isoeugenol asa ﬂavoring agent, it is
important to note that a significant increase in
histiocytic sarcomas was reported at dose levels
inducing liver toxicity and even necrosis (8/50
at 300 mg/kg bw per day). Increased incidences
of splenic extramedullary hematopoiesis and
splenic cellular depletion are additional evidence
of damage to the hematopoietic system.

Clearly, low incidences of histiocytic sarcomas
occurred in only one sex, and only at dose levels
inducing toxicity, rendering jt highly likely that
the occurrence of these tumors is a high-dose
phenomenon that manifests itself in severcly
affected livers of female mice. The estimated daily
per capita intake (‘)fisocugcnol as a flavoring agent
in the U.S. (0.00002 mg/kg bw/day) is more
than 3,750,000 times lower than the dose levels
in the NTP study. Therefore, the occurrence of

these neoplasms in the present study is considered
a high-dose phenomenon without any relevance
for assessing the potential cancer risk of the use
of isocugcnol as a food tlavor ingredient. FT

Robert L. Smith, Chairman of the FEMA Expert Panel, is Professor,
Molecular Toxicology, Imperial College School of Medicine, Univer-
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of the FEMA Expert Panel, is Professor and Chair, Emeritus, Dept.

of Pharmacology and Toxicology, University of Louisville School

of Medicine, Louisville, Ky. Other members of the FEMA Expert
Panel are Samuel M. Cohen, Professor, Dept. of Pathology and
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Toxicology, Utrecht University, Zeist, The Netherlands; Lawrence
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TABLE 1. Primary Hames & Synonyms

Primary names (in boldface) & Synonyms (in lightface)

| SUBSTANCE

4430

3,4-Dihydroxybenzoic acid
Protocatechuicacid

4431

3-Hydroxybenzoicacid
m-Hydroxybenzoic acid
m-5zlicylic acid

4432

(+/-)-Acetaldehyde ethyl isopropyl acetal
2-(1-Ethoxyethoxy)propane
1-Ethoxy-1-isopropoxyethane
1-Ethoxy-1-(2-propoxy)ethane

4433

(+/-)-6-Methyloctanal

4434

5-Ethyl-2,3-dimethylpyrazine
Z-Ethyi-5,6-dimethyipyrazine

4435

2-Hydroxy-4-methoxybenzaldehyde
2-Formy!-5-methoxyphenol
2-Hydroxy-p-anisaldehyde
4-Methoxysalicylaldehyde

4436

3- (Méthglthw)propgl hexanoate :
3-(Methylsuifanyl)propylhexanoate

‘Hexanoic acid, 3- (methglth!ﬂ)propglestéi

Melhlongl hexanoate. = :

4437

Sodium laury] sulfate
Sodium dodecyl suifate

4438

Sulfuric acid monododecyl ester sodium sait

.beta-Angelicalactone

5-Methylfuran-2(5H)-one
4-Methyl-2-butenolide
4-Hydroxy-2-pentenoic acid gamma ~lactone

4439

7-Decen-4-olide

4-Hydroxydec-7-enoic acid lactone
5-(3-Hexenyl)dihydro-2(3H)-furanone
5-(Hex-3-en-1-yl)dihydrofuran-2(3H)-one

4440

9-Decen-5-olide
6-(Pent-4-en-1-yl)tetrahydro-
2H-pyran-2-one
Tetrahydro-6-(4-penten-1-
yl)=2H-pyran-2-one
5-Hydroxydec-9-enoic acid lactone

4441

8-0ecen-5-olide
6-(Pent-3-en-1-yl)tetrahydro-
2H-pyran-2-one
Tetrahydro-6-(3-penten-1-
ul)-2H-pyran-2-one
5-Hydroxydec-8-enoic acid lactone

4442

6-[5(6)-Decenoyloxyldecansicacil’ :
5(6)~Decenoic acid, I-butyl=
5-carboxypentyl ester

4443

Ethy! S-acetoxyoctanoate

Octanoic acid, 5-(acetyloxy)-, ethyl ester
delta-Acetoxyoctaneicacid, ethyl ester
Ethyl 5-(acetyloxy)octanoate

4444

Ethy! 5-hydroxydecanoate
Decanoic acid, 5-hydroxy-, ethg] ester

4445

9-Dodecen-S-olide
6-(Hept-4-en-1-yl)tetrahydro-
2H-pyran-2-one
5-Hydroxydec-9-enoic acid lactone

4445

gamma-Qctadecalactone i
e Hgdroxgoctadetanmcacld]actone i
Dihydro-5-tetradecyl-2(3H)-furanone
S-Tetradecyldihydro-3H-furan-2-one
gamma-Stearolactone
4-Qctadecanolide

Propane-1,2-diyi dipropionate

4447 delta-Octadecalactone 44566 Propyleneglycol dibutyrate
5-Hydroxyoctadecanoic acid lactone 1,2-Propanediol dibutyrate
Tetrahydro-6-tridecyl-2H-pyran-2-one Propane-1,2-diyl dibutyrate
6-Tridecyltetrahydro-2H-pyran-2-one Dibutyry} 1,2-propyleneglycol
delta-Stearolactone Butanoic acid, 1,1'-(1-methyl-
5-Octadecanolide 1,2-ethanediyl) ester

4448 9-Tetradecen-5-alide
S-Hydroxytetradec-9-enoic acid lactone 4467 Propyleneglycol mono-2-methyibutyrate
Tetrahydro-6-(4-noneny))-2H-pyran-2-one 2-Hydraxypropyl-2-methylbutanoate
6-(Non-4-en-1-yi)tetrahydro- Butanoic acid, 2-methyl-,
2H-pyran-2-gne 2-hydroxy-1-methyiethyl ester

— Butanoic acid, 2-methyl-,

4449 Orin lactone 2-hydroxypropy! ester
(+/-)-4,8-Dimethyinon-?-en-4-olide
2‘&32:3;}%_{24('32;E?H:;i;?\eeme"w)' 4458 Propyleneglycal di-2-methylbutyrate
_Methy|-5- (4-methyl-3-penten- Propane-1,2-diy! bis(2-methylbutanoate)
1-yl)dihydrofuran-2(3H)-one

- - 4459 Propyleneglycol h t
21 Methyl3-hydroxybutyrate 2-Hydroxypropyt hexanoate
o} (#/-)=Methy] 3-hgdroxybutanoate .~ Hexanoic acid, 2-hydroxypropyl ester
| 3-Hydroxybutyric acid methyl ester Hexanoic acid, 2-hydroxy-
- - 1-methylethyl ester

4451 Methyl 3-acetoxy-2-methylbutyrate
Methgl.3-(a'cetgloxg)-Z—methglbutanoate 4470 Propyleneglucal dihexanoate
Butanoic acid, 3-(acetyloxy)- e 1.1,2-Propanediol dihexanoate
2-methyl-, methyl ester ‘1,2-Prapylene glyco! dicaproate

- EthulZ acotylhiexanoats Propane-1,2-diyl dihexanoate
-2-Acetylhexanoicacid ethyl ester

| alpha-Acetylcaproic acid ethylester 4471 Propyleneglycol dicctanoate

: 1,2-Propanediol dioctanoate

4453 Ethyl 3-hydroxyoctanoate 1,2-Propylene glycol dicaprylate
3-Hydroxyoctanoic acid ethyl ester Propane-1,2-diyt dioctanoate
beta-Hydroxycaprylic acid ethyl ester

4412 Dimethy! adipate

o Dimethyl hexanedioate

4,454 Metth-acetoxgnctapoatg Hexanedioic acid, dimethy ester
3-(Acetyloxy)octanoic acid methyl ester Adinic acid. dimethyl ester

1 Methyl 3-(acetyloxy)octanoate P ' Y
4458 5-Dxouctanoic acid 4413 Dipropyl adipate
- Dipropyl hexanedioate
4456 5-Oxodecanoic acid Hexanedioic acid, dipropy! ester
Adipic acid, dipropuyl ester
4457 Ethyl 5-oxodecanoate
5-Oxodecanoic acid ethyl ester 4474 Diisoprapyl adipate
Hexanedioic acid, bis(1-methylethyl) ester
4458 5-Oxodadecanoic acid Adipic acid, diisopropy] ester
: 5-0xolauric.acid
- 4475 Diisobutyl adipate

4459 Ethyl 2-acetyloctanoate Hexanedioic acid, bis(2-methylpropyl) ester
Ethyl 2-acetylcaprylate Adipic acid, diisobuty! ester
2-Acetyloctanoic acid ethyi ester -

. T 4416 Dioctyl adipate
2-0x0-3-ethil-4-butanolide : Hexanedioicacid, diocty) ester
| 4-Ethyldihydro-2;3-furandione Adipicacid; diocty) ester
v4-Etbgldmgdrofuran -2:3-dione Di-n=octyl adipate

4461 3-Isopropenyl-6-oxoheptanoic acid 441 Ethyl acetoacetate ethylenegiycol ketal
3-(1-Methylethenyl)-6-oxo-heptanoic acid 2-Methyl-1,3-dioxolane-2-
6-0x0-3-(prop-1-en-2-yl)heptanoic acid acetic acid ethyl ester
e Ethyl (2-methyl-1,3-dioxolan-2-yl) acetate

j /H‘gdroxgacetnne Ethyl 2-methyl-1,3-dioxolane-2-acetate
Hydroxy-2-propanone Ethyl 3-oxobutyrate ethylene ketal
Hudroxypropan=2:one

2-Oxoprapanol - 4478 Methy! levulinate
S Acetal : Methyl 4-oxovalerate
. A 9 Methy! 4-oxopentanoate
4483 1-Hydroxy-4-methyl-2-pentanane 4-0xopentanoic acid methyl ester
e : Levulinic acid methyl ester
I/_MM -l Propyleneglycol diacetate S
R l,Z—P(opanedloldlacetate 4479 Ethy] levulinate propyleneglycol ketal
.| L-Diacetoxypropane 2-Methyl-1,3-dioxane-2-
: ?ropane-lﬁ,Z-dlgldlacetate propanoicacid ethyl ester
: Ethy! 3-(2,4-dimethyt-1,3-

4465 Propyleneglycel dipropionate dioxolan-2-yl)propanoate
1,2-Propanediol dipropanoate
Propyiene glycol 1,2-dipropionate 4480 Propyl levulinate

4-0xo-pentanoic acid propy! ester
Levulinic acid propyl ester
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2-Cyclopentyicyclopentanone
1,I'-Bi{cyclopentyl)-2-one

4515

Carvyl paimitate
Carvyl hexadecancate

4516

Cytlohexanone diethyl ketal
1,1-Diethoxycyclohexane

4517

2-Cyclohexenane
2-Cyclohexen-1-cne

4518

8,9-Dehydrotheaspirone
(5)-2,6,10,10-Tetramethyi-1~
oxaspiro{4.51deca-2,6-dien-8-one

4519

I-Fenchone
L-1,3,3-Trimethyibicyclo[2.2.1)
heptan-2-one

- 4520

Ethylenediaminetetraacetic

acid disedium salt

Glycine, N,H'-1,2-ethanediytbis[N-
(carboxymethyl)-, disodium salt, dihycrate
Aceticacid, (ethylenedinitrilo)tetra-,
disodiumsait, dikydrate

Disodium dihydrogen
ethylenediaminetetraacetate dihydrate
Disodium EDTA dihydrate
Ethyienediaminetetraacetic acid
disodium sait dihydrate

4521

2,2,6,7-Tetramethytbicyclo[4.3.0Inona-
4,9(1)-dien-8-0!

4522

2,2,8,7-Tetramethylbicyclo[4.3.0Inona-
4,9(1)-dien-8-one

4523

6-Hydroxycarvone
3-Hydrexy-2-methyi-5-{prop-1-
en-2-yi)cyciohex-2-en-1-one

4524

1-Menthy! butyrate
L-5-Methyl-2-(1-methylethyl)-
cyclohexyl butyrate

4525

Pinocarvyl isobutyrate

2(10)-Pinen-3-yl isobutyrate
6,5-Dimethyi-2-methylidenebicyciof3.1 13-
hept-3-yl-2-methylpropanoate

2-Pentenyl-4-propyl<1,3-oxathiane
(mixtureof isomers)
2-(Pent-2-enyl)-4-propyi-[1,3]~oxathiane

4527

4481 Isoamyt levulinate 4498 6-Methylheptanal
Isopentyifevulinate
Pentanoic acid, 4-oxo-, 3-methylbutyl ester 4489 (+/-)-cis- and trans-2-Penty]-
Levulinic acid, isopenty) ester 4-propyl-1,3-oxathiane
4482 Dadecytfactate 4500 Choline chloride (also inciudes choline)
Propanoic acid, 2-hydroxy-, dodecyl ester (%—Hgdrcxgethg))— .
Lactic acid, dodecy] ester trimethylammonium chioride
Laurgllactate (beta-Hydroxyethyl)~
trimethylammonium chioride
4483 Hexadecyl lactate 4501 3-[(2-Methyl-3-furyl)thio)butanal
Propanoic acid, 2-hydroxy-, hexadecyl ester Methylthiofury! butanal
Lactic acid, hexadecy] ester 3-[(2-Methyifuran-3-yl)sulfany!]butanal
Cetyifactate
4502 | (<)-Sclareol
-1-Naphthalenepropano!, alpha--
4484 Propyl pyruvate | ethenyldecahydro-2-hydroxy~
Propanoic acid, 2-oxo-, propyl ester alpha-2,5,5,8a-pentamethyl-
Pyruvic acid, propyl ester <0 {alpha=R;1R, 2R, 4a5,845)-
Propyt 2-oxopropionate | tabd=14:ene-8,13diol
4485 Hydroxycitronellal propyleneglycol acetal 4503 (+)-Cedrol
2,6-Dimethyt-1,3-dioxolane-2-heptanol 1H-3a,7-Methanoazulen-6-ol, octahydro-
4-Methyl-1,3-dioxolane-1-(6~ 3,6,8,8-tetramethyl-, (3R,3a5,6R,7R,845) -
hydroxy-2,6-dimethylheptyl) 8-beta-H-Cedran-8-ol
alpha-Cedro}
4486 Citral glycery] acetal
2-(2,6-Dimethyi-1,5~heptadien-1~ 4504 d-limonen-19-ol
y1)-1,3-dioxolane-4-methanol (#)-(R)-p-Mentha-1,8(10)-dien-9-ol
(+)-Limonene-10-gl
4487 Mushroom oil, distilled 2:[(1R)-4-Methylcyclohex-3-
0ils, Agaricus bisporus ; en-l-yllprop-2-en-ol
4488 Prapyleneglycol monobutyrate 4505 (2,4)- and (3,5)- and (3,6)-Dimethy-
3-cyciohexenylcarbaldehyde
44389 cis-3-Hexenyl acetoacetate Dimethyl-3-cyclohexene-1-carboxaldehyde
(32)-Hex-3-en-1-yl 3-oxobutanoate
4506 1,3-p-Menthadien-7-al
4490 2-Methoxy-6-(2-propenyl)phencl 4-(1-Methylethyl)-1,3~
. cyclohexadiene-1-carboxaldehyde
4491 !dgnmnn 4-1sopropyl-1,3-cyciohexadiene-
3,3'.4' 5,5, 7-Hexahydroxyflavane, 3- 1-carboxaldehyge
rhamneside ) ) 4-(Propan-2-yl)cyclohexa-1,3-
Myricetin 3-0-oipha-{-rhamnopyranoside diene-1-carbaldehyde
s‘«lgrltptm3—o»alpha-i—,rhamnoslde alpha-Terpinen-?-al
5,7-Dihydro-4-0x0-2-(3,4,5- p-Mentha-1,3-dien-7-al
trihydroxuphenyl)-44-chromen-3-y! ’
6-deaxy-aipha-{-rhamnopyranoside
4507 p-Menthan-7-0l
4452 Eg;{)(_'f_'é;?:;e_';i;“] 4-(1-methylethy?)-cyciohexanemethanol
Matsotake alcohol 4-lsopropylcyclohexyimethanot
4493 cis-3-Hexenoicacid 4508 p-Menth-1-en-9-0l :
(2)-3-Hexenoic acid : -(4-Methylcyclohex-3=
i ‘en=1-ul)propan-1-ol
4494 Ammonia.(alse includes ammonium chloride) - -
; e 4509 Menthyl formate
4495 Naringin dihydrochaicone Eo[r?'r?ig?cpig] nS]e;nteht;gJE?gohexgl Formate
3,5-Dihydroxy-4-(p- !
hydroxyhydrocinnamoyl)phenyl 2-0-(6- 2 ” N
deoxy-aipha-l-mannopyranosyi)-, 4510 |:Menthgl propionate &
beta-D-glucopyranoside 2-lsapropyl-5-methylcyclohexyl propionate
4'-(2-0-alpha-L-rhamno-beta- :
D-glucopyranoside)phloretin -
4511 Cyclotene propionate
4496 N-p-Benzeneacetonitrile- 3:Methg.—2—(1-o_xopropuxg)-
N-[4-(Cyanomethyl)phenyl]-5-methyl-2- l—e‘r-l-gl ro anaatnp
(1-methylethy!)-cyclohexanecarboxamide miyprep N
N-(4-Cyanomethylphenyt)-p-
menthanecarboxamide 4512 3.3,5-Trimethyleyclohexy! acetate
Homomentho! acetate
4497 Cubebol
Cubeb camphaor 4513 dl-Camphor

(35,3aR,3bR,45,7R, 2aR) -3,7-Dimethyl -
4-(propan-2-yi)octahydro-1H-
cyclopentaf{1,3]cyclopropal1,2]banzen-3-¢l

(+7-)-1,7,7-Trimethyibicyclo[2.2.1]
heptan-2-one

Acetaldehyde di-isobutylacetal
1,1-Diisobutoxyethane

45%8 ; Acetaldehyde ethyl iscbutylacetal
1-Ethoxy-1-isobutoxyethane
1-(1-Ethoxyethoxy)-2-methylpropane

4529 4-(2,2,3-Trimethylcyclopentyl)butancic acid

/ 4530 Perillaldehyde propyleneglycol acetal

4-Methyl-2-[4-(1-methylethenyl)-
1-cyclohexen-1-yi]-1,3-dioxolane

4531 2,6,6-Trimethyl-2-hydroxycyclohexanane
2-Hydroxy-2,6,6-trimethylcyciokexanone

4532 Acetain propyleneglycol ketal
1+(2,4-Dimethy}-1,3-dioxolan-2-yt)ethano:

4533 4,5-0ctanedione
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GRAS FLAVORING SUBSTANCES 24
TABLE 1. Primary Names & Synongms

Primary names {in boldface) & Synonyms (in lightface)

' fmnu

4534 Ethyl maitol isobutyrate ; Lo ,4552 . 1 frans-2-Noneny! acetate 4568 4-Methyi-2-(methylthiomethy!)-2-pentenal
2-Ethyl-3-[(3-methylbut-1-en- o cueeil (F)-2-Nonenyl acetate 4-Methyl-2-[(methylsulfanyl)-
2-ytyoxyl-4H-pyran-4-one . 2-Nonen-1-ol, 1-acetate (2£)- : methylJpent-2-enal

4535 2-Tetrahydrofurfuryl 2-mercaptopropionate 4553 ¢is-3-Noneny! acetate R
Tetrahydrofuran-2-yl methyl (2)-3-Nonenyl acetate 4569 ;-6(36.(thr‘lent\:g:lz;::?c-l:ﬂﬁgg-
2-sulfany! t -N -1-0f - 90"
¢-sulfanylpropanoate 3-Nonen-1-ol, acetate, (32) 3-(ethyithio) - 1- (2,6,6-trimethyl-

/,,-s‘.g-me,,y;acetate : . 1-cyclohexen-1-yi)-1-butanone
7)-6-Nonenyl acetate

4536 Nerolidol oxide

S-Cihienyltetrahydro-alpho-5- dlmethg]- B Nonen 1-0l, acetate, (67)- ; ’457}0', 2-0xothiolane
gl};hu -(4- mhethg: -3-pentenyh)-. - ( 62) ‘[‘)irggni'ro~$éal-!l)-:hiophenune
e -Butyrothiotactone
Tet:j;:S(Trgt aalgza 5~ dimethyl- e 4555 Dlhgdrngalangal acetate Thiacguc!opentan-z-one
alpha=(4-methyl-3=pentenyl)=. 4-(Acetyloxy)-alpha- Thiolan-2-one
5-ying)-furfury! alcohiol ethylbenzenemethanol acetate
: 1-[4-(Acetyloxy)phenyl]propy! acetate 4571 Butyl beta- (methylthio)acrylate
4537 Furfural propyleneglycol acetal i Buty! 3-(mgthg_lsulfangl)acrgla_te
2-(2-Furyl)-4-methyl-1,3-dioxolane 4556 | 2.33-Trimethylindanone E;i‘rfgs{\eor!cacld,3-<methg!thm)—.
4538 Methyl 3-(furfurylthio)propionate 2.3,3-Trimethyi-2,3-dibydro- ki
Methyl 3-(2-furyimethyl- : {H-inden-1-one 4572 Ethy 3-(ethyithio)butyrate
sulfanii)propanoate : e g Zﬁiﬂihudro—z,&?}—trimethgl- Ethyl 3-(ethylsulfanyl)butanoate
Propanoic acid, 3<[(2-furanyl~ Leiddy : é f-lnldf.:n-l—one Butanoic acid, 3-(ethylthio)-, ethyl ester
methyl)thio] -, methyl ester airaleine
y - 4573 Methyl octy! sulfide
4539 Furfuryl decanoate 4557 N-Ethyl-2,2-diisopropylbutanamide I—EMe[hgllmo‘)-ectane
© N,2-diethyl-2-(isopropy})- 1-(Methylsulfanyljoctane
4540 Di-2-furylmethane 3-methyibutyramide Z2-Thiadecane
Furan, 2,2'-methylenebis- ;
2,2'-Difurylmethane TR N
2.2'-Methylenedifuran ) 4558 “Cyclapropanecarhoxylic acid (2-isopropy!- 574 ’1““;4'5”; Ig”h",P"“?l sulfide
2-(2-Furfuryl)furan . 5-methyl-cyclohexyl)-amide -(Methylthia)-1-propene
- . ( - Cyclopropanecarboxylic acid (15,25,58)- 1-(Methylsulfanyl}prop-1-ene
4541 (E)-Ethy! 3-(2-fury)acrylate o “1"(2-isopropyl-5-methylcyclohexyl)-amide Methyl propeny! sulfide
2-Prepenoic acid, 3-(2-furanyl)-, i Cyclopropanecarboxylicacid (1R,2R,55) -
ethyl ester, (26)- Gl o (2= lsopropul S-methylcyclohexyl)-amide 4575 Diisoamy] disulfide
(F)-£thy) 3-(2-fury})-2-propenoate : ‘ 8is(3-methylbutyl) disulfide
(E)-£thy! 3-(2-furyDacrylate 4559 Magnatol 2,9-Dimethyl-5,b-dithiadecane
4542 Furfury] formate o 5,5'-Di(prop-2-en-1-yl)biphenyl-2,2'-diol Diisapentyl disulfide
ot ShEr 5,5'-Diallyl-2,2"-biphenyldiol -
Furfuryl alcohol, formate : o ey eyl 4576 | bis(2-Methylpheny]) disuifide

2-Furfuryl formate 1,1-Disulfanediy! bis(2-methytbenzene)

Magnolia bark extract
s Di-0-tolyt disulfide

4543 2-Methylbenzofuran -
Z2-Methylbenzo[blfuran [ 2-(Methgithio)ethyl acetate - -
2-(Methylsuifanyhethyl acetate 4577 Mixture of butyl propyl disulfide
4544 . 5. Methu“ﬁrfurul alcohol : ; ; : / 2= A;etoxgethglmethgl sulfide and propyl and buty] disulfide
5-prethyl-2-furanmethano! 3 e
(5-Methyl-2-furyl)methanol s 4561 3-(Methylthio)propyl mercaptoacetate g R N
5-Methyl-2-furfuryl alcohol = : 3-(Methylsutfany}) propyl sulfanylacetate 45718 - Di-sec-butyl disulfide
S i Aceticacid, mercapto-,3- B15(1-_methulprorxw)_dlsulﬁde
4545 2-Methyl-3-furyl 2-methyl-3- (methyithio)propyt ester 3,6-Dimethyl-4,5-dithiaoctane
tetrahydrofuryl disuifide : ; : - Ethy] 2-hydroxgethy sulfide 4579 Methyl‘ Z—methg}_phengl disuifide
- “Ethanal, 2-(ethytthio)- Methy! o-tolyl disulfide
4546 -} Ethyl2,5-dimethyl-3-0x0- . : b (Elhulthlo) 1-ethanol
4(2H)-furyl carbonate : = “12-Fthylmercaptoethanol 4580 Diisoamy! trisulfide
- - lEthyl 2-hydroxyethy! thivether Bi5(3-methylbutyl)trisulfane
4547 Acai berry extract Trisulfide, bis(3-methylbutyl)-
fssaipalm 4563 Ethyl 3-(methylthio)-cis-2-propenoate
Fats and glyceridic oils, Euterpe oleracea Ethy! 3-(methyithio)-(22)-propenoate 4581 Dodecanethiol
2-Propenoic acid, 3-(methylthio)-, 1-Dodecanethial
4548 4-(2-Propenyl)phenyl-beta- ethyl ester, (22)- 1-Dodecyi mercapten
D-glicopyranoside - Laury! mercagtan
p-Allgiphenyl-beta-D- glucopgranosxde 45647} Ethiyl 3- (methylthio)-trans-2-propengate
Chavicol-beta-D-glucoside ey gtgazieﬁrgfggglshgn)(;zeag?trr?ﬁsnoate 4582 g';’ﬁu"””"«‘f”‘t;“e["}i“‘h 1
4549 N-(2-(Pyridin-2-yl)ethyl)-3- s ethyl ester, (26)= -Mercaptoethy’ aicon:
p-menthanecarhoxamide e . T‘; beta-Mercaptoethanol
2-1s0propyi-5-methyl-N-[2-(pyridin- 4565 Ethy} 3-(methylthio)-2-propenoate
2-yethyilcyclohexanecarboxamide Ethyl 3-(methyisulfany!)-2-propenoate 4563 4-Mercapto-4-methyl-2-hexanone
2-Propenoicacid, 3-(methylthio)-, 4-Methyi-4-sulfanylhexan-2-gne

4550 (+/-)-N-Lactoy] tyramine ethyl ester

2-Hydroxy-N-[2-(4-hydroxypheny)
ethggl] prgpanamnije ! gp - ‘ 4 Methyl-2-(methglthmmethgl)-2 -hexenal
4-Methyl=2-[{methylsulfanyd=
. methu ]hex-z enal ;

3-Mercapto-3-methylbutyl isovalerate
‘Butanoicacid, 3-methyl-,
3- mercapto -3- methg)butgl ester.

4551 ¢is,cis-3,6-Nonadienyl acetate . . ; ,
-3,6-Nenadienyl acetat o

(Z'Z.) 5 'on_ad_mnglace(a y - 4567 5-Methyl-2- (methulthwmethgl) -2-h 1 : :
3,6-Nonadien-1-ol, acetate, (32,67) Methul- tlsulfanul 1 o . :
Aceticacid, (Z,2)-3,6-nonadieny} ester 5-Methyl-2-[{methyisulfanyl)- 585 -Mercaptohexana
methytlhex-2-enal
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Primary names (in boldface) & Synonyms (in lightface)

Primary Names & Synouyms

2-Butyl-2-octenal

4586 Methyl isobutanethioate 4600 Trehalose, dihgdrate 4617 trans-2-Trideceno}
$-Methyl 2-methylpropanethioate alpha-D-Glucopyranosyl-aiphe- trans-2-Tridecen-1-o0i
Propanethioic acid, 2-methyl-, D=glucopyranoside, dihydrate (F)-2-Tridecen-1-ol
S-methyl ester i|. 2= (Hydroxymethyl)-6-[3,4,5-trihydroxy- ™
_6-(hydroxymethgl)oxan-2-yl]- 4618 2-Phenoxyethyl propionate
4587 3-Mercaptopropionic acid oxyoxane-3,4,5-triol, dihydrate ¢-Phenoxyethy] proparioate
3-Mercaptopropanoic acid ‘agpga,(gp{w;‘Tr]ehaluse ,
beta-Mercaptopropionic acid .aD-l'](*g-.Trehr:Ith:SE 4619 Propyl 4-tert-butylphenylacetate
{:D-Trehalose
4588 2-Ethylhexyl 3-mercaptopropionate | ‘Mycose 4620 2-Phenoxyethanol
Propanoic acid, 3-mercapto-, - beta-Phenoxyethanol
2-ethylhexy! ester 4601 Rebaudioside A 1-Hydroxy-2-phenoxyethane
2-Ethythexyi 3-mercaptoprepanoate Ethylene glycol monophenyl ether
2-Ethyihexyl beta-mercaptopropionate 4602 H-(2-Hydroxgethyl)-2,3-dimethyl-
3-Mercaptopropionicacid 2-ethyihexyi ester 2-isoprepylbutanamide 4621 Phenyl butyrate
g'((lz'HU?h"ol"Uﬁ]th]le'g'f:a'dif’&ethul‘ Butanaic acid, pkenyl ester
4589 Butanal dibenzy! thisacetal H_(z.l;;d,gxeuet%]g;)eza.?:orglmzuy. g;;‘ﬁ‘”‘:j:?ng:fgu ester
1,1'-[Butane-1,1-dig}- 2,3-dimethylbutanamide gove
is{sulfanediyimethaneciyl}ldibenzen - ! ;
bis(sulfanediyimetranzciyly]dibenzene - 4622 Piperonal propyleneglycol acetal
Butyreldehyde, dibenzyi mercaptal 4603 N-(1,!-dlmethgl-Z-l]gdrnxgethgl)- 4-(4-Methyl-1,3-dioxolan-
2,2-d1.ethglhutanam|de 2-yi)-1,3-benzodioxole
4580 Methional diethyl acetal 2,2-Diethy!-N-(2-hydroxy-1,1- 4-Methyl-2-(3,4-methylenedioxyphenyl)-
1,1-Diethoxy-3-(methylsulfanyl)propane dimethylethyl) butanamide 1,3-dioxolane
Propane, 1,1-diethoxy-3-(methyithio) T
: 4604 Dimenthyl glutarate 3
Pentanedioic acid, bis[5-methy]-2- 4623 Benzyl levulinate
4591 Ethgl linalyl ether |7 (1=methylethylcyclohexyl] ester Benzyi 4-oxopentancate
Linaloui ethyl ether - Glutaric acid, di- (p-menth-3-yl) ester Pentanoic acid, 4-oxc-, phenylmethyl ester
3-Ethoxy-3,7-dimethyi-1,6-0ctadiene ~ -
3,7-Dimethylocta-1,6-dien-3-yl ethyl ether 4605 trans-3-Nonen-1-o} 4624 4-Methytbenzyl alcohol
(F)-3-Nonen-1-0l : p=Methylbenzyl alcohol
e - 4 4= (Hgdroxgmethul)toluene
4592 Myrcenyl methyl ether A606 . | A-tarmyl-2-methoxiphenyl2- p-Tolualtohol
7-Methoxy-7-methyl-3- e | hydroxypropaneate "
inethylidene-oct-1-ene |- vaniliutjactate 4625 Phenylacetaldehyde diethyl acetal
: - - (2,2-Diethoxyethyl)benzene
X X R 4607 Guaiacol butyrate 1,1-Diethoxy-2-phenylethane
4593 Linalool oxide pyranoid Butanoic acid, 2-methoxypheny! ester Benzencacetaléehyde, diethyl acetal
6—'Etheng‘1tetrallgdro-2,2,6- Butyricacid, o-methoxypheny) ester -
trimethy!-2H-pyran-3-ol 2-Methoxyphenyl butyrate 4526 Benzy! noranoate
SHElheﬂul 32.-§5 trimethyltetrahydro- Nonanoic acid, phenyimethyl ester
pyran-3-9 PR Nonaroic acid, benzyl ester
2,2,6-Trimethyi-6-vinltetranydro- 4608 Guaiacal isobutyrate ’
ZH-pyran-3-o} Z-MEtho_xgpI}engl-Z—melhg]propanoate -
Propanoic acid, 2-methyl-, 4627 Anisaldehyde propyleneglycol acetal
4594 2-Hydroxy-5-methylacetophenone 2-methoxyphenyl ester 2-(4-Methoxyphenyl)-4-
1-(2-Hydroxy-5-methyiphenyl)ethanone melhgl-l,3—fimxc|aqe
2-Acetyl-4-methylphenal 4503 Guaiacol propionate 2-(p-Methoxypheng))-4-
o-Acetyl-p-cresal Propionic acid, o-methoxyphenyl propionate methyl-1,3-dioxclane
Phenal, o-methoxy-, propionate
4585 2-Phenylpropanal propyleneglycol acetal 2-Methoxyphenyl propionate 4628 4-Methylbenzaldehyde
4-Methyl-2-(1-phenylethyl)-1,3-dioxolane propyleneglycol acetal
4610 Ethyl 5-hydroxyoctanoate 4-WMethyi-2-(4-methyiphenyt)-
4596 4] idehyd giycol acetal 1,3-dioxolane
4-Methyl-2- (2 pheng]ethenul) 4611 Isopropylideneglyceryl 5-hydroxydecancate 4-Methy}-2-p-tolyl-1,3-dicxolane
1,3-dioxotane - 5-Hydroxydecanoic acid, glycerol acetone
4-?«1ethgl—2—stgrl_:1—1,3—0|0xolane ketal ester 4629 Phenylacetaldehyde propyieneglycol acetal
. Decanoic acid, 5-hydroxy-, (2,2-dimethyl- 4-Methyi-2-(phenylmethy})-1,3-dioxolane
4597 Ethg! nIpha-_acgtglcmnamate 1,3-dioxolan-4-yl)methyl ester 2-Benzyl-4-methyl-1,3-dioxclane
Ethyi 2-benzylidene-3-oxabutanoate :
z;ézgzl:ﬂaﬁr{xﬁuinaex/c ithg%ester 4612 2-Fthyl-2-hexenal 4630 2-Ethythexyl benzoate
i ' 2-Ethylhexenal Z-Ethyl-1-texanol benzoate
: Ethythexyi benzoate
4598 Ethyl 2-hydroxy-3-phenylpropionate Benzoicacid, 2-ethylhexyi ester
tthyi-2-hydroxy-3-phenylpropanoate 4513 Ethy] Z-he'xeno_ate h 1-Hexansl, 2-ethyi-, benzozte
Benzenepropanoicacid, alpha- 2-Hexenoicacid, ethyl ester e
hydroxy-, ethyl ester 4631 | 2-Ethyl-3-methylthiopyrazine
4614 Propyl sorbate b “1-2-(Ethyl-3-(methylsulfanylpyrazine
4599 3-(3,4-Methylenedioxyphenyl)- ’ trans,trans-2,4- Hexadlenoxc 2={Methylthio)-3=-ethyipyrazine
Z;n;'ethglprnpanal acid, propyl ester : . :
alpha-Methyi-3,4-(mathulenedi Z
hupdmdniarﬁalggu(grét ylenedioxy) 24 Hexadienoic acid, propyl ester, (EE) 4632 2-Ethoxy-3-isopropylpyrazine.
2-Methyi-3-(3,4-methyenedioxyphenyl) 4615 cis-2-Octenol 2-Ethoxy-3-(1-methylethyl) pyrazine
propanal cis-2-0cten-1-ol %
2-Methyl-3-(3,4-methyenedioxyphenyt) (7)-2-Octen-1-c1 4633 2-Ethoxy-3-ethglpyrazine
prapionaldehyde Vi S
4616 2-Hexylidenehexanal 4634 Butyl beta-naphthyl ether

2-Butexynaphthatene
beta-Naphthol buty! ether
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TABLE 1. 7o 0 Primary Names & Synonyms

Primary names (in boldface) & Synonyms (in lightface)

FEMANG.  SUBSTANCEPRIMARY NAMESANDSYNONYHNS

4635 Isoamyl phenethyl ether & 4654 Methy! beta-phenylglycidate
Phenethyl isoamyl ether : Methyl-3-phenyioxirane-2-carboxyiate
2-Phenylethyl isoamyl ether (+/-)-Methyl 2,3-epoxycinnamate
[2-(3-Methylbutoxy)ethyl] benzene. - Glycidic acid, 3-phenyl-, methy! ester
4536 2-Acetyl-4-isopropenylpyridine 4655 | -d-B-p-Menthene-1,2-epoxide
[4-(1-Methylethenyl)-2- : .- D-1,2=Epoxylimonene
pyridingliethancne : -::{-D-limonene 1,2~epoxide

(4R)-1-Methyl-4-(prop-1-en-2-
yl)-7-oxabicycto[4.1.0]heptane

4637 4-Acetyl-2-isopropenylpyridine

[2'.(IT'V‘IE‘“U‘“"E“U‘)"“ 4656 [-8-p-Menthene-1,2-epoxide
pyridinglJethanone {-1,2-Epoxylimonene
[~limonene 1,2-epoxide

4638 2-Acetyl-4-isopropylpyridine (45)-1-Methyl-4-(prop-1-en-2-
{4-(1-Methylethyl)-2-pyridinyl Jethanone yl)-7-oxabicycio[4.1.0]heptane
4639 2-Methoxypyridine . 4657 2,3-Epoxyoctanal
“3-Pentyl oxirane-2-carboxaldehyde
4640 6-Methoxyguinoline :
4658 2,3-Epexyheptanal
4641 2-Pentylthiazale gy 3-Butyl oxirane-2-carboxaldehyde

2-n-Amyithiazole

3 'Epuxgdecanal

4642 2-Thienylmethanot irane= 2 carhoxaldehgde

2-Thiophenemethanoi
(Thiophen-2-yl)methanoi : i
2-(Hydroxymethyl) thiophene 4660 Hgdroxg(4-hgdroxg-3~

h tic aci
4643 o f.2=Acetyl-5= methglthiophene methoxyphenyl)acetic acid

alpha-4-Dihydroxy-3-
(5= MEthul -2-thienyl) ethanone ,' methoxybenzeneacetic acid

: (4-Hydroxy-3-methaxypheny)) glycolic acid
4644 4-Methgl—3—thiazo!ine 3-Methoxy-4- o
4-Wethyl-2,5-dihydrothiazele hydroxyphenylhydroxyacetic acid
(+/-)-Vanilmandelic acid
(+/-)~4-Hydroxy-3-methoxymandelic acid

4645 .3,4-Dimethyithiophene

- - 4661 | 4-Hydroxy-4-(3-hydroxy-1-butenyl)~
4646 1-(2-Thienyl)ethanethiol e -13;5,5-trimethyl-2-cyclohexen-1-one
2-(1-Mercaptoethyl)thiophene 1 4=(1-Hydroxy-4-keto~2,6,6-trimethyl-
(Thiophen-2-yl)ethanethiol 2=cyclohexen-1=yl)=3-buten=2-o}

4647 4,5-Dimethyl-2-isobutyithiazole : 4662 (+/-)-2,6,10,10-Tetramethy}-1-

4,5-Dimethyl-2-(2-methylpropyl)thiazole oxaspiro{4.5]deca-2,6-dien-8-one
2-1sobutyl-4,5-dimethylthiazole (+/-}-B,9-Dehydrotheaspirane
: 466301 | 4<(2-Butenylidene)-3,5,5-

4648 Cyclotene butyrate i trimethylcyclohex-2-en<1-one
a—Methg\-S‘—oxopent-hen—l-glbutanoate : 4-(2-Buten-1-ylidene)-3,5,5-
Butanaic ac1d,2—rr;e_3!hul~5-oxo— ) “ P irimethyl=2-cyclohexen-1-ane
l—cgc!gpemen—l—uieste_r . G (4E)+4-1(2F/2)-Butenylidenel-3,5,5-
Butyric acid, 2-methyl-5-0x0-1- o trimethyicyclohex-2-en-1-one
cyclopenten-1-gyl ester - Megastigmatrienone

4649 3-(Methylthio)propylamine. .. . 4664 Digerany! ether
_3-(Methylthic)-1-propanamingé: 5 1,1"-Oxybis[3,7-dimethyl-(2£)-octadiene]
1-Amino-3-(methylthic)propane : Bis(3,7-dimethyl-2,6-octadieny]) ether

3-(Methylimercapto)propilaming
3-(Methylsulfanylyprapylamine.
3-Aminopropyt methgtsulfide ™ -

4- Hgdruxu-S methuxuphengl)
can-3:ane |0
-Hgdruxy 3 methaxgphengl)—

4650 4-Methyl-cis-2-pentene cancne
cis-1-1sopropyipropene i i
4-Methyi-{27)-pentene v[6]-Parad_ol._ :
(Z)-4-Methyl-2-pentene - =~ — = =

4666 alpha-Bisabolol
4651 ‘1-Nonene alpha-(-)-Bisabolol
alpha=Wonene (-)-alpha-Bisaholot
= d (-)-(1'5,25)-alpha-Bisabolo}
4652 1,3,5,7-Undecatetraene (-)-(45,85)-alpha-Bisabolot
" ' 5-Hepten-2-ol, 6-methyl-2-(4-

4653 Ethyl alpha-ethyl-beta-methyl- : methyl-3-cyclohexen-1-y1), (-)-
béta-phenylglycidate e (2R)-6-Methyl-2-[(1R)-4-methyicyclohex-
Ethiyl trans-2-ethyl-3-methyl=3- 00 3-en-1-yilhept-5-en-2-ol

phenyloxirane-2-carboxylate o
Oxiranecarboxylicacid; 2= -ethyl=3-
methyl-3-phenyl-; ethyl ester, trans-
Hydrocinnamic acid, alpha;beta- -epoxys
alpha-ethyi-beta- methg!— ethyl-ester

dtechnology  06.08 - www.itterg




GRAS FLAVORING SUBSTANCES 24

TABLE 2. Average Usual Use Levels/Average Maximum Use Levels

Average usual use levels (ppm)/average maximum use levels (gpm) for new FEMA GRAS flavoring substances

on which the FEMA Expert Panei based its judgments thot the substonces are generally recognized as safe (GRAS)

34-Dihydr 3-Hydroxgben- )i Methul | o Methylthia) | 5o il - Acalide g ide | 8:Decen-5-olide
benzoica 3 » g .
4437 . . 4448 -
Baked goods 10/100 /| A 0.001/0.01 50/250
Beverages 3607300 28430 63403 1672 5150 175 2.3
{nanalcohotic)
Beverages 20730 0.1703 0371 20/50 20 G 0.5/5
(alcoholic) : EETIS : ;
Breaktast 107180 s 0.001/0.01
cereal
{heege 0.1/0.3 : 1710 0.001/0:01 : 5725 1710
{hewing gum 500/2.600 S60/2,000 €.1/0.3 20/100 5720 0.5¢1/0.01 1715 14750
Condiments/ 110 0.001/0.01
relishes :
Confectionery 3007500 300/500 2.1/03 10/50 15 0.00170.01
frostings
Eqg products
Fats/ails C.1405 207106 21
Fish products 0.1/0.5
frozen dairy 2.1763 1.2/3.6 10750 178 21/] .24
Fruitices 20730 0.1/6.3 6.1/1
elatins/ G183 11723 10450 175 13
puddings
Granuiated 0.1/03
sugar
Gravies 0.08170.01
Hard candy 0.1/0.3 207100 275 1716
Imitation dairy 0.05170.01 hR T
tnstant 26/30 0.1703 10725 0.001/0,01
coffee/tea : : ; -
Jams/jellies 0.1/0.3 0.3/3
Meat products T 15 ' 0412
Milk products G.1/0.3 10750 0.472 £.2/2 5425 1710
Nut products 0.1/0.2
Other grains 0.60170.01 0.4/2
Poultry - 0.1/03
Processed o
fruits 61703
Pracessed 0.1/03 116 ; 0.472
vegetables
Reconstituted 51703 e
vegetahles
Seasanings/ 100/1,600 17100 0.001/0.3 15/25
flavars
Snack foods 2410 0.281/0.01 143
Soft candy 35G/500 3004500 0.1/0.3 ) 2.5/6 10750 2/5 : 0.2/2
Soups 1718 0.081/0.01 175
Sugar : : i
substitutes : S 0:00%/0.01
Sweet sauces §.1/03 10750 175 0.8¢1/0.01 0.3/3
echnology  96.08 « www.ifterg




GRAS FLAVOKING SUBSTANCES 24

TABLE 2 i1 Average Usual Use Levels/Average Maximum Use Levels
Avernge usual use fevels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances

on which the FEMA Expert Penel based its judgments that the substances are generally recognized as safe (GRAS)

401y

Bakedgouds | ’ B e e 5/50

Beverages

" 0.0%/6.2 B/75 110 0.}/1 175 G.02/1 1735 1710 0.08/0.2
{nanalcoholic)

Beverages s BREEEY TR T B : : B e 21 0.5125 0.9001/6.001
(alcaholic) : : : b

Breakfast
cereal

Cheese 0.05/0.2 5125, 5/10 5/25

Chewing qum 1058 5/50 10758 §.5/3 18756 10750 0.6801/8.061

Condiments/
relishes

Confectionery

274 /5
frostings 002451 8750

Egg products

Fats/oils 002/0.1 204100 5716 207500

Fish products

Frozen dairy 3.02:0.1 0.1/1

Fruitices 8/50 5

GelatAmsf /50 2710
puddings

N

Granulated
sugar

Gravies 0.1/3

Hard eandy 0.02/1 o sso f e : , - : 4730 0.06/1 5125 5/50

Imitation dairy 0.0271 0.05/0.5

Instant
coffee/tea

Jams/jellies 8/7¢ 2710

Meat products

Milk products 00274 0.05/8.5 5/25 5710 ¢.173 5728

Nutproducts

Qther grains

Pouitry

Processed
fruits

Pracessed
vegetahles

Reconstituted
vegetahles

Seasonings/
Aavors

Snack fouds 5710

Soft candy 00271 - PYITOREE BT

Soups 0.1/1

Sugar
substitutes

Sweet sauces

foodtechnology 9609 - www.iftorg




GRAS FLAVORING SUBSTANCES 24

TABLE 2. Average Usual Use Levels/Average Maximum Use Levels
Average usual use fevels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances
onwhich the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

|'Prapyleneglycel

Baked goods = 478 B 550 0.002/15 15 479 7

Beverages
{nonalcohalic)

75 4/10 271G AR

Beverages

A /
(alcohalic) 0.5/2.5 0.5/10 4720

Breakfast
cereal

Cheese

Chewing gum 507500 61405 16:25¢

tm?chments/ ) . 6.001/0.8 145
relishes

Confectionery

. 175 0.05/0.2% 4002735
frostings

Egg products 2/4

Fats/oils 20/5C 5750 10720

Fish products

<

Frozen dairy 476 0.5/5

Fruitices 13 4/5 £ ; 12

Gelatins/

bes "
puddings 07 20

Granulated
sugar

Gravies N

Hard candy 5/25 2/4 5/50 0.05/0.25 0.002/1.5 5.4/80 10/50

<
<

5 9.6170.05

13
w
&
=3
e

Imitation dairy 0.01/G. 31/0.08

instant
coffee/tea . 10750

Jams/jellies 210 0.601/0.8

Meat products

&

.81/0.0%

e
o
o
=3

i
Gt

Milk products 8417008

Nut products

Other grains

Poultry

Processed
fruits

Processed
vegetables

Reconstituted
Vegetables

Seasonings/ =y : ol b s ) a5
flavors - : : ; : FyrE S

Snack foods 2/4 05725

Soft candy : ' : E 0.3/5 ' 01705 10750

Soups 0.0004/0.3

Sugar
substitutes

=
o
=3
=3
w

Sweet sauces

TBChﬂDngU 06.09 - www.ift.erg




GRAS FLAVORING SUBSTANCES 24

TABLE 2. 4> Average Usual Use Levels/Average Maximum Use Levels
Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances

an which the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

acetgacetate:
ethilene.
-1 glycolketal

Baked goods ' b : : $56/600 200/400

Beverages

{nonalcahalic) ) N

0172 G172 §.142

]
=
o

Beverages

I 3 Iz
(alcohoic) 12 320 172 Y2 3/20 0571

Breakfast
cereal

Cheese 5/3t 5/30 5/30 5/10 5/10

30/30 50/256 1728

o
&
vl
k)
=3
=
>
~
<
A
=

Chewing gum 10778

Condiments/ ~
relishes

Canfectionery
frostings

Egg products

fats/oils 377 5/10 5/10

Fish products 112

3720 0.5/1

S
w
&
=3

frozen dairy 172 3720 3/

Fruitices o cr | e 210 0.5/1 11

Gelatins. 216 172 2110 210 0575
puddings

Granulated
stgar

Gravies

Hard candy 5/30 10/30 L5750 10/30 : '10/30 10750 ! 1728

imitation dairy

{nstant
coffee/tea

Jams/jellies

Meat products

=

Mitk products 3718 541

Nut products

Other grains

Poultry

Pracessed
fruits

Processed
vegetahles

Reconstituted
vegetables

Seasonings/
flavors

Snack foods 5718 5716

Soft candy /30 20/56 A0 20750 20/50 ' 1720

Soups

Sugar
substitutes

Sweet sauces

faoidtechnology  96.68 - www.iterg




GRAS FLAYORING S
TABLE 2. ooum

URSTANCES 24
Average Usual Use Levels/Average Maximum Use levels

Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substences
o which the FEMA Expert Penel based its judgments that the substances are generally recognized as safe (GRAS)

Baked gaads 10/200 0.01/0.1 . 250, ; s e © 157160

Beverages

(nonalcohalic) 1710 G.1/1 §.1/1 50/250 1418 5784

1/1¢

Beverages £.373 5/10 0.1/0.7 : 0173 100/500 3720 5/56
{alcoholic) , : ¥ - : :

Breakfast
cereal

Cheese 3/10 : 145 : : 5/30

Chewing qum 1807500 02/2 20/256G 0.5/5 200/1,608 20730

tor}diments/ 2/16
relishes

Confectionery
frostings

£qg products 2/1%

fats/oils 3718 G750 2750 2/50

Fish products

5/5¢ 5/18 6.2/3 0.2/2 0.2/2 3128

frezen dairy

Fruitices 0.5/5 0272 0.2/2 2/10

Gelatins/

puddings 2424 5718 §.271.5% 0.1/} 507500 2416 8780

Granulated
sugar

~
3

Gravies &7

Hard candy 0.1/59 10/100 1720 : i 0173 504250 10/30

Imitation dairy

Instant
coffee/tea

Jams/jellies

Meat products : 2/10

Milk products 3718 1/5

Nut products - y 2/16

Other grains

Paultry 2/18

Processed
fruits

Processed . N 2/1¢
vegetables

Reconstituted
vegetables

Seasonings/ 100/1,000
flavers -

Snack foods 318 /5

Softcandy 10/30 3/10 ‘ ; . 0.1/2 20/50

Soups &

Sugar
substitutes

Sweetsauces

fzoritechnology — 06.69 - wew.iftory




GRAS FLAVORING SUBSTANCES 24

TABLE 2. Average Usual Use Levels/Average Maximum Use Levels
Average usual use levels (ppm)/average maximum use fevels (pom) for new FEMA GRAS flavoring substances

on which the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

¥ U

Cona o GR35 (2 Methyl-
6-Methyl- : B
Heptanal (alse indudes ~furil)thic]
| e ‘choline): hutanal
fery 44010 gali
Baked goods b2 16/30 A i 76 & } 1730 0.1/0.3 2.50074,000 1  0.05/0.1
Beverages 16736 11 24 56/60 15 1730 6.1/0.3 0.5/3 0.002/0.095
{nonalcaholic)
Beverages 10730 ) 7 TS0 1307 613 0573 0.005/0.61
(alcohalic) Bl o Al : !
Sreatfast 5.2t 1567266 1/30 3004600
cereal
Cheese 0.5725 0.1/0.3
Chewing gum 175 1057150 8.02/0.02 206/260 2007800 1736 5.1/0.3 145 0.05/6.1
Cnr.ldimems/ 0.3/15 i 0.005/0.01
relishes . ;
Confectionery g7 500/1,500 1430 51403 0573 1,605 3
frostings
tgg products . 1,000/3,000 0.005/0.0%
Fats/ails g7 16730 G.1/0.5 0.05/0.1
Fish praducts 0.2/1 : 1,000/3,000 0.1/0.5 600/1,200 0.05/0.1
Frozen dairy 15123 16738 141 48 58760 1726 8.1/0.3 0573 0.005
Fruitices 0.5/25 16730 50750 0.1/0.3 0.5/3 0.001/0.003
Gelatins/ ) 25 50758 31/63 0343
puddings
Granulated . . 1420 0.1/0.3
sugar
Gravies $.3/15 2/3 600/1,200
Hard candy 175 10730 ; el . 1000/3,000: So760 | 1507250 1/20 0.1/0.3 175 0.001/0.002
imitation dairy 56750
tnstant : L e i 8703 0.601/0.002
coffee/tea : e
fams~jellies 50/60 1/10 0.140.3 0.573 0.001/5.002
Meat products | . ~0.2/1 A s : 1 00073800 §00/1,200 0.05/0.2
Mitk products 05725 16/30 1.000/3,000 53450 10 0.1/0.3 0.00375 51
Nut products ‘ ; /10 0.1/0.2 0.001/0.603
Othergrains G20
Poultry 0.2/ 0.1/03 §00/1,200 0.0870.1
Processed PR n i an
X 5402 50760 0.4/0.3 0.00176.503
fruits
Processed 0472 12720 50750 0.1/03 0.001/€.003
vegetables
Reconstituted 5457 0.6/03 0001/
vegetables
Seasonings/ 035 : ' 1,000/3,000 5/20
flavors .
Snack foods id 0.5/0.5 5.00
Soft candy 1/5 10430 172 mns 50760 1730 0.1/0.3 1/5 0.002/0.005
Soups 93415 /5 60/1,280 0.65/2.1
Sugar s
substitutes e :
Sweet sauces 8/50 1730 G.1/0.3 0.02/0.55

fopdfechnology — 95.08 - www.iftorg




GRAS FLAVORING SUBSTANCES 24

TABLE 2. Average Usual Use Levels/Average Maximum Use Levels

Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavaring substances
onwhich the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

“()-sclarenl 1 | diitamphnr
eHOTY 45} 450 454 450 4580 450 4508 4508 4510
Baked goods 10/50 10750 0.2/2 : ‘ 173 V10
Beverages 5024 5528 0575 01705 53725 031405 15 175
{nanalceholic)
Beverages 5725 5025 0.2/1 0.21 15 15 6.241
(alcohalic)
Breakfast s s
cereal 3725 2%
Cheese 735 /35
Chewing gum 5758 s 175 257508 5725 3125
Condiments/ 207190 20/100 15
relishes
Canfectionery 10755 10550
frostings
Eqg products
Fats/oils 5725 5728 0.5/¢
Fish products 2/10 2/10
Frazen dairy 738 735 0.5/18
Fruitices 10/50 10750 i 6.5/10 . ; ) g o 0.02/2
Gelatins/ 1075¢ 1430 9.8/1 8.2/1 0.2/1 273
puddings
Granulated
sugar
Gravies 5725 §/28
Hard candy 10750 16/50 0.1/5 0.2/5 0.5/2.5 1/5 0.5/2.5 10/50 5/25 16720 5/25 /58
imitation dairy HEN 733
instant ciyn , 08.1/6
coffee/tea 25 5135 0.170.3
Jams/jellies 773 7735 143
Meat products 2/10 2/1¢
Milk products 7735 7735
Nut products 5725 5/25
Other grains 575
Poultry 2/10 2/10
Processed 1c 2435
fruits
Processed 2/35 235
vegetables
Reconstituted 2738 735
vegetables
Seasonings/ 5725 5725 0.5/10
flavors ! : ;
Snack foods 10758 18/50 13
Soft candy 10/50 10750, ¢ : i cenopre . i 10/50 5725 173 525
Soups 5725 5725 3720
sugar
substitutes
Sweet sauces 5/25 5728

fechnology  95.0¢ - www iftorg




FOAVORING SUBSTANCES 24

Average Usual Use Levels/Average Maximum Use Levels
Average usual use ievels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances
FEMA Expert Panel bosed its judgments that the substances are generally recognized as safe (GRAS)

i -Menthyl ‘Pinocarbyl
. butgrate. .f ischutyrate
15/100 50
171G 0.01/4.) 17t 175 i’y [HETH
1/10 210 210 15 0.5/3
343
0.1£0.3
0,475 18430 16/58 ¢3/109
0.05/0.25
005/6.25
2/20 0.572
2/20
3730
5750 0.05/0.25 0.5/2 0.05/05 0.05/0.25 EPH 15/30
5025 325
3430 2 218 2710
2130
5/50 Cadins ol oan 0.1/0.5 5425 15/50
3730

Atechnology
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GRAS FLAVORING SUBSTANCES 24

TABLE 2. 3 Average Usual Use Levels/Average Maximum Use Levels
Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances

on which the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

i

F;l rfu,ral
ropiylene-

Baked goods

Beverages

20430 /3 5.0/ 2170, 3475
(nanalcahalic) 20730 10730 8.81/2 0.01/6.] 525 S

Beverages

alcobolic) £.5/3 25/30 20/30 ; e by , : - _ 10750

Breakfast
cereal

(heese

Chewing gum 175 564250 5/258

Condiments/ ) T N 0.02/0.2
relishes

Confectienery

. 10740 6.01/0.1 125
frostings

£gg products

fats/oils G.0i/1 3/50

Fish products ¢.171

frazen dairy $.5/3

Fruitices 0.5/3 25/30 20/36 5/

Gelatins/

0573 5017 13
puddings ? 0171 0

Granulated
sugar

Gravies

Hard candy 1/3 60171 5/50 5/10

Imitatian dairy

Instant

coffee/tea B0 20/30 030 L U 50

10758

=]
n
w

Jams/jetlies

Meat products

o

Milk products 16730 1719

Nut products

Other grains

Poultry

Processed
fruits

Processed
vegetables

Reconstituted
vegetables

Seasonings/ 0.0172 0.02/6.2
flavors R }

Snack foods 0.01/2 6.5/t 5750 2.62/0.2

Saft candy 145 : ) 2t

Soups P30

Sugar

substitutes 10/40

Sweet sauces

echnologg 06.08 - www.ift.org




GRAS FLAVORING SUBSTANCES 24

TABLE 2. cov7ni7n Average Usual Use Levels/Average Maximum Use Levels
Average usucl use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances

on which the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

b e

Acai berry; @ P(upengl) i2-gl)ethyl)-3-
1 phenyl-beta-D-

extract aliico ﬁnoéi iR pementhanecar-

: gLcopyra! 1 Boxamide |

Baked goods 1/10 L 0.472 . : : ; 200/500
Beverages 1 15/50 1007866 175
(nanalcghotic) 3 W i &
Beverages . : : : . . o

1 Galcohatic) v : : ; 10/50 200/800
Breakfast 10750 130/600
cereal
Cheese B ST S g . 200/600
Chewing gum 0.1/0.5 20071,500 100/30C
Condiments/
relishes
[anfgcnoneru 0171 5736 167508
frostings
Egg products
fats/ails 1007500
Fish products ' ' o ' 100/500
Frazendairy 5.01/0.4 1007508
Fruitices 0.1/1 0.02/0.1 175
Gelatin/ 8010 ¢ 207358 160/508
puddings
Granulated
sugar
Gravies 1007500
Hard candy [ 0.1/1 0.05/0.25 10750 1007800 £0/150
Imitation dairy 100/608
Instant Sy oo b et 1007400
coffee/tea i
jams/jelties 0.2/1 0.1/8.5 100/800
Meat praducts E S : Bet 1 : ] 0.01/0.05 1007600
Milk products 10607480
Nutproducts
Other grains
Poultry
Processed
fruits
Processed
vegetables
Reconstituted
vegetables
Seasonings/ 500/2,GG0 200/1,600
flavors
Snack foods a.1s1 5.61/0.05 0.05/8.1 16/50 200/800
Soft candy
Soups 8.2/ D.1/8.8 1007608
Suqar. c 0.271 : S008
substitutes : s :
Sweel sautes 0.1/0.5 0.05/0.25 100/800

06.09 - www.ift.org




GRAS FLAVORING SUBSTANCES 24

TABLE 2.

n Average Usual Use Levels/Average Maximum Use Levels

Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances
on which the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

o4

Baked goods

0/0.1

0.005/0.03

178

Beverages
{nonatcoholic)

Beverages
{alcoholic}

0/0.1

0/0.1

0/0.1

25/100

Breakfast
cereal

=
&

#il

=]

G/

Cheese

/10

2/6

Chewing gum

0:0.1

0/0.5

5/20

#.005/0.82

o
=

676,000

Condiments/
relishes

1007300

1710

0.0i/0.4

4/10

Confectionery
frostings

076

5.}

0/0%

.3370.05

1.000/1,500

Egg products

410

Fats/eils

1047360

0/0.%

0703

0/6.1

2/8

Fish products

100/500

2/8

0.01/0:2

Frozen dairy

0/0.1

/0.1

0/0.1

0.005/0.02

fruitices

0/0.1

0/0.1

0/0.1

0.01/0.02

Gelatins/
puddings

6701

§/0.]

0/0.1

Granulated
sugar

Gravies

1B

Hard candy

0/0.1

0/0.1

127500

0.005/0.01

1,000/1,500

2,000/2,000

imitation dairy

Instant
wffee/tea

lams/jellies

0704

3 03/0.0%

Meat products

0/0.1

0/0.1

1007500

0.3/5

2/8

0.51/0.2

Mitk products

0/0.;

0:0.1

Nutproducts

Other grains

Poultry

1007500

s

Pracessed
fruits

Processed
vegetables

1710

28

Recanstituted
Vegetahles

1718

Seasonings/
flavars

2710

2710

e

200

50071000

10720

Snack foads

1084303

100/500

8720

Soft candy

0/0.1

0/0.1

s

1,000/1,500

Soups

1067300

HIG

55/506

$.865/0.02

4418

Sugar
substitutes

0:175

Sweetsauces

£.83/0.05

‘technology
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GRAS FLAVORING SUBSTANCES 24

TABLE 2 uiD Average Usual Use Levels/Average Maximum Use Levels
Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances

on which the FEMA Expert Panel based its judgments that the substarnices are generally recognized as safe (GRAS)

Baked goods e 0.602/0.02

Beverages PRSI e R < T,
{nanalcoholic) sal/0.05 15 15 175 4 4003/8.002

Beverages .
(alcohalic) . 0.2/2

Breakfast
cereal

Cheese

Chewing gum 0.0270.2 00308

Condiments/ 0.65/0.3 0.6570.5 0.1/5
retishes

Confectionery
frastings

601765 0.51/08 0.01/05 £.501/0.01

Egg prnducis

Fats/ails 0.02/0.2 0.5/1.5

Fish products : T e : i | 15

Frozen dairy 0.001/0.005 0.0006/0.006 0.272

Fruitices 210 L PR U o . E 0.005/0.01 0.003/0.01

Gelatins/

X 2710 2/10 0.601/6.005 0.001/8.965 LN ES!
puddings

e~
=3

Granulated
sugar

Gravies §.171

Hard candy 0.05/0.3 o S 0.602/0.02

Imitation dairy 06151

Instant
coffee/tea

Jams/jeilies

Meat products 4740

Milk products

Nut praducts

L

Othergrains

Poultry

Processed
fruits

Processed . - L viES i ke B - : : : 15
vegetables

Reconstituted
veyetables

Seasonings/
flavars

s 1/80

- 0.0570:3

Snack foods 0.55/0.3 6.05/0.5 0.1/0.5

0.2/2

Soft candu”

Soups 1788

Sugar
substitutes

Sweetsauces

dtechnology  96.08 - www.ifterg




GRAS FLAVORING SUBSTANLES 24
Average Usual Use Levels/Average Maximum Use Levels
luse tevels {ppm)/average maximum use fevels (ppm) for new FEMA GRAS flavoring substances

onwhich the FEMA Expert Panel besed its judgments that the substarnces are generally recognized as safe (GRAS)

TABLE 2.

Average usua
v

Baked goods

o Mathl
L-propenyl.
sulfide

Diisoamyl’’
disulfide -

ylbutyi
isovalerate

S-Me_rcébfo—
hexanal

Beverages
{nonalcoholic)

0.001/6.605

0.08681/5

001085

Beverages
(alcohalic)

2,001/0.005

0017885

Breakfast
cereal

0.01/10

I
e
<
e

Cheese

0.001/6.01

0.0170.05

Chewing gem

3

0.006/¢.92

1=

P

Condiments/
relishes

0.00170.01

0.0001/0.1

Confectionery
frastings

0.01/10

Eqq products

fats/oils

0.1/0.5

Fish products

0.002/0.02

Frozen dairy

601510

Fruitices

0.1/5

Gelatins/
puddings

Granulated
sugar

Gravies

Rard candy

0.00570.02

5720

0.175

0.02/0.1

Imitation dairy

Instant
coffee/tea

0.001/6.005

Jams/jetlies

0.001/0.0}

Meat products

05725

0014008

Mitk products

e
5]

8.001/0.01

«

Nut products

0.0001/0.001

Othergrains

Poultry

Pracessed
fruits

Processed
vegetables

Reconstituted
vegetables

Seasonings/
flavars

0.01710

0.2/1

Snack foods

0.01/18

0.001/2.¢1

0.170.5

Soft candy

Soups

§010

0.001/8.01

0.00170.51

Sugar
substitutes

Sweet sauces

0.01/10

G175

s

fsodtechnology
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GRAS FLAVORING SUSSTANCES 24

TABLE 2. ronminurn Average Usual Use Levels/Average Maximum Use Levels
Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances

on which the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

2:Phenyl-
- propanal’
“ipropylenes -

" glycolacetal

Cinnamaldehyde
. propylene-
‘| iiglgeclacetal.

ZQHgﬁrnlg; . i
methyl-: ‘Ethylalpha

acetylcinnamate

nery

Baked.goods 0.001/5 0.2/72 0.5/10 0.02/0.1 1710 0.1/0.5 5/30

Beverages

31405 . 70.00 6.1/0.5 2 0140.05 1408
(nonatcoholic) 1405 0.0002/0.001 105 20 0.01/0.05 0.1/

Beverages

(alcohalic) 0.170.5 g 2720

Breakfast
cereal

Cheese e ) N ' ' 0.05/0.3

Chewing gum 0272 $/50 0.8/2

Condiments/

relishes 0111

Canfectionery

. 0.5/10 4017065 4.03/0 1
frestings

Egg preducts

fats/0ils G.001/S 2710

Fish products

@
B

frozendairy 0.00176.6C5 0.05/0.3

Fruitices 0,0]/0.5 0.02/0.08

Gelating/
puddings

271 tris

@
o

Granulated
sugar

Gravies

Hard candy 6.2/1 0.001/0.605 0.002/0.01 0.5/2.5 20/100 -

imitation dairy G.1/0.5 6.1/

Instant ’ G e ; : : cob ;
coffee/tea : RIBEERN . : 2[10

Jams/jellies 1710

Meat products

Milk products $.05/0.3

Nut products

Othergrains

Poultry

Processed 0.5:25
fruits 5425

Processed
vegetahies

Reconstituted
vegetables

Seasonings/
flavors

Snack foeds G23/55

Saft candy T ' 2N 0.1705

o
<
=1

Seups g1/ 4.63/0.1

Sugar
substitutes

Sweetsautes

faodfechnology  96.08 - www.ifterg




1 Gisaiacol

7:proplonate
qors 8 Hi 3 o} by nU4 i3 5D 608
Baked goods Y7 20,000/50,000 0.4/0:6 10720 0.2/5 0.2/5 0.2/5
Beverages 20.000/35.008 | 2073 20730 8204 :
{nonatcohatic)
Beverages 1,006/10,000 20/30 20/60 0.6/10 10720 0.2/5 6.2/5 8.2/
(alcohalic)
Breakfast 15,006/30,60% 26436 5471 1026 0274 § RIS
cereal
Cheese 3,000/50,000
Chewing gum 20/33,000 567200 5.080/10,09¢ | 3.008/6,000 | 60041500 172 5416
Condiments/ 0.272 20,000/50,000
relishes
Confectionery 10/100 26,820/30,000 1,800/3,000 | 1,00041,560 807240 0.4/0.6 10/20 6245 8645 520
frostings
Egg products 15,000/40,000
Fats/oils 15,000/48,0G0 172
Fish products 15,000/50;000
Frozen dairy 15,000/50,500 20/30 0.2/04 16/100 0,145 5.1/ i1
Fruitices 10,000/50,000 2030 0.2/0.4 10720 0175 0.1/5 0.1/%
felatins/ 81403 10756 56,000/50,000 20/30 0.2/0.4 1050 0,243 LYy
puddings
Granulated
sugar
Gravies 20,000/50,000 0.4/0.6
Hard candy 14 56,000/50,000 20130 1,800/3,000 - | 1,000/1,500 120/280 04706 0.2/ .25 6.2/5
mitation dairy 20,000430,085 26/30 6.2/3 LR
Instant 10,000/30,000 20/30 0.2/0:4 0.4/10 0.£710 34710
woffee/tea
Jams/jellies 50,000/50.00%
Meat products 15,000/50,000
Milk products 20,000/50.08% 20/30 94468 10455
Nut products 20,000/50,000 6.3710 0.3710 0.3/10
Othergrains 15.000/30,008
Poultry 15,000/50,000
Pracessed 10,000/30,083 26/30
fruits
Processed 35.060/50,000 20130
vegetahles ;
- T
Reconstituted 15,000/30,008
vegetables
Seasanings/ 20,600/50,006° /30
flayors .
Snack foads 20,000/50.008 16732 04708
Soft candy 173 50,000/50,000 2030 1,80073,000° |- 1,000/1,500 1007240 0.4/0.6 0.2/5 6.2/5 0.2/5
Soups 20,000/50.085 04755
Sugar 0175 0.1/ 0.4/
substitutes
Sweet sauces 172 8730 0.4/0.5 10729

“The average usual and average maximum use lovels of tha substance shouid »

texceed 54,050 ppm.

06.09 - www.ift.org
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GRAS FLAVORING SUBSTANCES 24

TABLE 2. #n Average Usual Use Levels/Average Maximum Use Levels
Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavsring substances

on whick the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

Pﬁen }hﬁtynte,

Baked goods 0‘503/0.005 :

Beverages
{nanalcoholic}

3748 $.80170.005 173 405705

Beverages 1t :
(alcoholic) 340 0.1/1 173

Breakfast
cereal

Cheese 5/5¢

Chewing qum 5764 0.03/0.08 20/ 108

Condiments/
relishes

Confectionery
frostings

N

5260

Egg products 2/4

fats/oils 20756 0.5/3 6.65/5 5750

Fish products

frozen dairy 4/b 8172 2/5

Fruitices 5/50 ' e L S : 2.05/1 1 0.2/2

Gelat.ms,' Sia0 173 0.2/2
puddings

Granulated
sugar

Gravies 2!

Hard candy 3/50 ud 5/25 4.05/2 0.2/5 S/5¢ /5

imitation dairy

Instant

coffee/tea 0.00270.01

Jams/jetties E/50

Meat products 0.002/0.01

i
&

Milkproducts 154

Nut products

Other graing

Poultry

Processed
fruits

Processed
vegetables

Reconstituted
Vegetables

Seasonings/
fiavars

Snack foods 274 0.5/3 £.65/0.1 0.05/5 §750

0.2/5 ' 175

Softeandy - | 7400

Soups 51785 0.:/0.5

Sugar
substitutes

Sweet savces

woidtechnology  96.08 - www.ittorg




Baked goods

i Pipe:ynnal

| propyleneaiycol {8

acetal

0.005/0.1

0.0001/0.0005

Beverages
{nonalcaholic)

4.01/0.1

8.1/5

0.2/5

8.5170.1

0.001/0.01

170 Go005

Beverages
{alcaholic)

0.1/1

0.02/0.5

Breakfast
cereal

Cheese

Chewing gum

174

Condiments/
relishes

0.272

0.02/0.1

Confectionery
frostings

6.82/0.%

£gg products

fats/ails

15730

Gl

1?2

G.0054G |

Fish products

frazen dairy

110

=
©
=3
~

fruitices

0.01/0.5

Gelatins/
puddings

§.5/8

0.02/0.5

Granufated
sugar

Gravies

U RAt

Hard candy

178

0.1/5

1720

0.05/1

0.005/6.1

0.003/0.02

imitation dairy

ro
<3

Instant
coffee/tea

2.5/16

lams/jellies

Meat products

G.04/0.2

0.0174.1

Milk products

Nut products

6.003/0.02

Othergrains

4063

Poultry

0.0470.2

0.01/8.07

Pracessed
fruits

Processed
vegetahles

4.063/0.02

0.01/2.1

Reconstituted
Vegetables

Seasonings/
flavars

0.04/0.2

£.663/0.02

Snack foods

=
A

Soft candy

0.1/5

Soups

0.02701

Sugar
substitutes

Sweet sauces

06.09 - www ift.org
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GRAS FiaVORING SUBSTANCES 24

TABLE 2. it Average Usual Use Levels/Average Maximum Use Levels
Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flavoring substances

on which the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

b ;:‘t;“‘ﬁt':,z S 4-Methglo3- o] 3 4-Dimethyl-
I 1 thtaraline | thiophene
phene. i :

gert £534 45 4836 45

Baked goods A k S s 00103 1} - | 0.00570.05 0.02/0.2

Beverages

{nonaltoholic) b e 601/¢.01

Beverages

(alcaholic) 0:0170.5 0.5/2.5

Breakfast
cereal

1701

&

Cheese

Chewing gum /5 0.170.5 0.170.5 0.1/0.5 0.1/1

Condiments/
relishes

Confectionery

. 0.65/0.3 0.05/8.3 £.05/0.3
frostings

Egg products

=
W
~a

fats/eils 0.61/03

Fish products

frozen dairy

Fruitices 2720

Gelatins/
puddings

Granulated
sugar

Gravies

Hard candy G.2/1 s ‘ 0.05/03 0.05/8.3 0.05/0.3 6:01/0.1

Imitation dairy

Instant : : Aiigan e 0.001/0.01 0.00170.01
coffee/tea : E

Jams/jetlies

Meat products ' B . : 5 4 ; : : ] 0.02/0.2

Milkproducts

Nut prodms

Other grains

Poultry

Processed
froits

Processed
vegetables

Recanstituted
Vegetables

Seasonings/
flavars

Snack foods 8572 0.01453

Soft candy 01705 0.1/0.5 " 0.1/0.5

Soups 0.051/0.01 0.02/0.2 0.01/5.65

Sugar
substitutes

Sweet sauces 0.275

frodtechnology  96.09 - waw.iftorg




8aked goods

0.005

0.5/4

L
*Epoxysctanal

Beverages
{nonalcahalic)

0.0001/0.001

0.001/0.001

0.2/2

0.001/0.02

0.1/5

06.1/1

0.63/6.5

0.140.5

0.001/51

Beverages
{alcoholic)

G171

Breakfast
cereal

Cheese

Chewing gum

5/50

0.001/¢.3

Candiments/
relishes

§.42/0.3

6.02:8.1

0575

Confectionery
frostings

Eqg products

Fats/oils

G.1/1

fish products

25

Frozen dairy

0.00170.05

0.2/5

0.01/0.3

Fruitices

Gelatins/
puddings

0.00370.05

0.3/5

4.2/1

Granulated
sugar

Gravies

Hard candy

§.60370.05

1/2¢

2020

Imitation dairy

Instant
coffee/tea

Jams/jellies

Meat praducts

Milk products

0.5/5

0.05/6.5

0/

Nut products

Other grains

Pauitry

Processed
fruits

Processed
vegetahles

Reconstituted
vegetahles

Seasonings/
flavors

0.085

0.082/8.41

2715

§.02/0.1

0.02/8.1

Snack foods

0.001/0.005

0:1/3

T a0z

002401

Soft candy

Soups

178

175

2.171

Sugar
substitutes

Sweet sauces

G.1/1

6.0 ~ www.ifl.org
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GRAS = AVORING SYSSTANCES 24

TABLE 2.¢ 7 Average Usual Use Levels/Average Maximum Use Levels
Average usual use levels (ppm)/average maximum use levels (ppm) for new FEMA GRAS flevoring substances

on which the FEMA Expert Panel based its judgments that the substances are generally recognized as safe (GRAS)

Baked goods

Beverages
{nonalcohalic)

15738 10756

«

AUM 5716 Aty 2720

Beverages

. 0.001/0.1 10720 30/60 20/100 10/36
(alcohalic)

Breakfast vns
cereal

Cheese 6.1/} 0.1/1

Chewing gum S/10 3007800

Condiments/

elishes 0.1/1 [V

Confectionery

: 13728 707100 207160
frostings

Eqg products 0.1/1

@
@
=
o
=]
=
A
&

Fats/ails

Fish products 0:141 0:.171

Frozen dairy 10/100 S0/15¢ 8/5%

Fruitices - 10420 ) g 507100 8/50

Gelatins/

K 20756 50/1G0 S6/158 8750
puddings

Granulated
sugar

Gravies

Hard candy 5710 70/100 50/150 20/100

Imitation dairy Huxiy

Instant 0.471 0.4/1 : 1/10 ER Y7 s 10/50
coffee/tea

lams/jellies

Meat praducts 0.1/1 0.1/1

Milk products Y .14 16/56

Nut products

Othergrains

Poultry

Processed
fruits

Processed
vegetables

Reconstituted
vegetables

Seasonings/ - g o L o | . b i il el 1007250 207100
flavors e R R e i [ i Ty 3 :

Snack faods Gt 20/50

Soft candy +50/100 80/200 207100

Saups G171 0171 267108 8/58

Sugar
substitutes

=

Sweet sauces 9171 16720

{uodtechnology  96.08 - www.iftorg




Attachment 2

Flavori

Substances °

FEMA EXPERT PANEL
R.L. SMITH, S.M. COHEN, S. FUKUSHIMA, N.J. GOODERHAM, S.S. HECHT, L.J.
MARNETT, P.S. PORTOGHESE, I.M.C.M. RIETJENS, AND W.]. WADDELL

25. GRAS Flavoring Substances. This list of substances will appear in the 25 publication
authored by the Expert Panel of the Flavor and Extract Manufacturers Association on recent
progress in the consideration of ﬂavoring ingredients “generally recognized as safe” (GRAS)
under conditions of their intended use in food flavorings in accordance with the 1958 Food.
Additives Amendment to the Federal Food, Drug and Cosmeuc Act : :

The Expert Panel of the Flavor and Extract Manufacturers Association of the United States (FEMA) has evaluated’
substances for GRAS status under their conditions of intended use as ﬂavonng substances since the eatly. 1960s. The
regulations of the U.S. Food: and Drug Administration, (FDA) and U.S: law, requite: that'determinations’ that flavor
substances and: other food ingredients are “generally tecognized as safe” (GRAS) be done in such’a way that all-
_information related to GRAS determinations is publicly available. The FEMA Expert Panel has met this requirement by
publishing the identity ‘of all ﬂavonng substances determined to be GRAS by ‘the Panel,” and  has submitted all
information related to its GRAS reviews on these substances to the FDA for inclusion in the FDA databases.
Information that was reviewed by the Expert Panel in the course of their evaluation is typically submitted to FDA within
six months of the publication of the identity of newly GRASed substances. The Expert Panel also publishes separate
extensive reviews of scientific information on all FEMA GRAS™ flavoring substances in. the peer-reviewed scientific
literature in the form of reports on the safety of structurally-related groups-of flavoring substances. These: nnportant
actions assure that there is “general recognition” of the safety of these substances when-used as flavors. v

DISCLAIMER: The user of this list agrees that its use of this document and the information contained therein is at the
uset’s sole risk and that FEMA shall have no liability to any pérson-for any loss ot damage ansmg out of ‘the'use of this
document. v .
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5/20

Category L
50/85

- 901105 .. -

8%/20" -

_30%/80°

800/900"

60°/100°

25%/50°

100%/200°

3500°%/4200°

5075000

40°%75°

9508330

20%/50°

70%100°

5/10

~200%/300°

. 200°/250°

100%7125"

1007450

357 /soa

25728

707100°
000"

907110°

15°/30°°

35°50°

10%/20°

25°/50°

200%/500°

- 25%40°

60°100°

- 100%/250%

5%25°

537500

5/25%

1 ( .
20°/25°

510

R

10092000 1

i 25%65

40095007

30%/45°

40°/55°

5075

- 657/80°
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100%120°

48°/50°
40750

20%/50°

50°%75°

15007%/-2000°

50°/100°

007/500°

7500

15750

2071507

15°/25°

25%/300°_




N4
Dimethoxy - [(Ethoxycarl
benzyl)-N2- - nylymethyl]l-p-

{2-(pyridin-2- methane-3-

yhethyl) carboxamide

oxalamide
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TABLE 3. Hpdated Average Usual Use Levels/Average Maximum Use Levels
Average usucl use leveis (ppm)/average maximum use levels (ppm) for flavering substances
previousiy recagmized as FEMA GRAS. Superscript ‘a’ represents a new use level.

Bakedgoods | 133/178 12726 5072000 501200 0.45/0.60
Beverages )55 7] 30:/60° 500/200% 502200 0.1
{nonalcohotic)
Beverages . . .

" ; <60 50200° <0200
leototio & 172 25/60 507200 /20 0.61
Breakfast cereal | Taose 0 fspva0p 504/200° g.4/1

aies

Cheese 8/ 50+/200° 50v/200°
Chewinggum | Z.000°710,000¢ | 8,000%/12,500% {1,000v/3,000° | 567200 S0 200 el
Condiments’ 1 14,50 48454 10/30 5022003 5037200
relishes
Confectionery Aaonse o200 {50a/200° 044705
frostings v
£gg products 500200 Marpivey
Fats/oils 50072002 500/200° v/
Fish products 10730 50872000 $0:/200°
Fronendairy . | 22/3¢ 0.8/1 25/50° 509/200° 50772000 0.24/1
Fruitices 255 50:/200° S0:/208 02750
Gelatins/ 174/210 w0 30760° 504200° 504/200° 0.2:/0:4*
puddings
franulated 50+/200° 504208
sugar
Gravies 05/08 WG $0°72000 504/200° 0.42/0.6
Mardcandy | 250971080 | 1.060%1,500 23073500 S0v7200° 507200 0.4272
Imitation dairy 5072008 50%/200¢
nstant 254450 5007200 5o/ 200 0.2/0.4"
coffee/tea
Sams/jellies asyspi |sovaon o Fsoe/a00
Meatproducts | 172 38/63 S0/2000 50:/208°
Mitkproducts 150072008 5272008 ta
Nutproducts 50%/200° S8/200°
Othergrains 50:/200° 50%/200°
Poultry 50°/200* 582/200
Processed fruits §4/20° ¢ 5047200° 50°/200°
Processed 2.8/t 5428 50+/200° 58280
vegetables
Reconstifuted 5720 e 507/200°
vegetahles
Seasonings/ 2547100 50+/200° W
flavors
Snack faads 50/100° 500/200° 504/200° 0.£5/0.6°
Soft candy 12 5 230+/350¢ 5072000 $ev208 0672
Soups 33/66 15300 502008 50472000 040,60
Sugar 304200° 500200
substitutes
Sweet sauces Fome {500 S0/200
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