
Toxicological profile for

Ethyl palmitate
This ingredient has been assessed to determine potential human health effects for
the consumer. It was considered not to increase the inherent toxicity of the product
and thus is acceptable under conditions of intended use.



1. Name of substance and physico-chemical properties

1.1. IUPAC systematic name

Ethyl hexadecanoate (PubChem)

1.2. Synonyms

ETHYL PALMITATE; Ethyl hexadecanoate; Palmitic acid ethyl ester; Hexadecanoic acid, ethyl
ester; Ethyl cetylate; FEMA No. 2451; Ethyl n-hexadecanoate; hexadecanoic acid-ethyl ester; NSC-
8918; UNII-IRD3M534ZM; Palmitic acid ethyl; EINECS 211-064-6; Hexadecanoic acid,ethyl ester;
SCHEMBL120620; 3-trifluoromethyl-o-toluanilide; CHEMBL3561042; DTXSID2047511;
CHEBI:84932; FEMA 2451; ETHYL PALMITATE [USP-RS]; HMS3650O17; HY-N2086; Ethyl
hexadecanoate (ethyl palmitate); AKOS004910397 (PubChem); Flavis no 09.193

1.3. Molecular formula

C18H36O2 (PubChem)

1.4. Structural Formula

(PubChem)

1.5. Molecular weight (g/mol)

284.5 (PubChem)

1.6. CAS registration number

628-97-7

1.7. Properties

1.7.1. Melting point

(°C): 21-26 (ChemSpider; EPISuite, 2017);

1.7.2. Boiling point



(°C): 185.5-193 (10 mmHg); 191 at 10 mmHg (EPISuite, 2017); 192-193 at 10 mmHg (377.1808-
378.5432 at 760 mmHg) or 303 (ChemSpider)

1.7.3. Solubility

0.00371 mg/L at 25°C (estimated) (EPISuite, 2017); insoluble in water (PubChem)

1.7.4. pKa

-7 (strongest basic) (estimated) (YMDB)

1.7.5. Flashpoint

(°C): ; 23, 178 or 230 (ChemSpider)

1.7.6. Flammability limits (vol/vol%)

No data available to us at this time.

1.7.7. (Auto)ignition temperature

(°C): 335 (GESTIS)

1.7.8. Decomposition temperature

(°C): >300 (GESTIS)

1.7.9. Stability

No data available to us at this time.

1.7.10. Vapor pressure

2.34E-05 mmHg at 25°C (EPISuite, 2017)

1.7.11. log Kow

8.314 (ChemSpider)

2. General information

2.1. Exposure

OCCURRENCE IN TOBACCO PRODUCTS

In the burned part Yes

In tobacco naturally No evidence (Stedman 1968; Lloyd et al 1976)

OTHER SOURCES OF EXPOSURE

Cosmetics Yes (Cosmetics Bench Ref.
1996)

Food Yes (Burdock, 2010)



Estimated intake from use as a flavouring in the USA is 0.01977 μg/kg bw/day.

As taken from Burdock, 2010.

Average usual use levels (ppm)/Average maximum use levels (ppm) for ethyl palmitate

As taken from Cohen SM et al. 2020. Food Technology 74(3), 44-65. Available at
https://www.femaflavor.org/sites/default/files/2020-03/GRAS%2029.pdf

The CoE (2000) approved the use of up to 20 mg/kg as a flavouring in food.

Ethyl palmitate is used as a skin conditioning - emollient and perfuming ingredient in cosmetics in
the EU. As taken from CosIng (Cosmetic substances and ingredients database). Available at
https://ec.europa.eu/growth/tools-databases/cosing/.

Ethyl palmitate is listed as a fragrance ingredient by IFRA and on the US EPA InertFinder
Database).

"The present paper accounts for the study of the storage of Chemlali olive fruits at two conditions of
limited aerobiosis: in closed plastic bags and in open perforated plastic boxes for different periods
before oil extraction. The ultimate objective is to investigate the effect of the container type of the
postharvest fruit storage on the deterioration of the olive oil quality. The results have shown that the
oil quality of Chemlali olives deteriorated more rapidly during fruit storage in closed plastic bags
than in perforated plastic boxes. Therefore, the use of perforated plastic boxes is recommended for
keeping the olives for longer periods of storage. The repeated measures analysis of variance of all
parameters analyzed indicated that the olive oil quality is mainly affected by the olives storage
conditions (containers type and storage periods). Finally, blends of extra-virgin olive oil and mildly
deodorized low-quality olive oils can be detected by their alkyl esters concentrations." As taken
from Jabeur H et al. 2015. Food Chem. 169, 289-96. PubMed, 2015 available at:
http://www.ncbi.nlm.nih.gov/pubmed/25236229

Ethyl hexadecanoate (CAS RN 628-97-7) is used as a flavour enhancer in non-medicinal natural
health products (Health Canada, 2021).

“Tobacco heating products (THPs) are designed to heat tobacco to produce a nicotine-containing
aerosol without combustion. Although THP aerosol is less complex mixture than cigarette smoking,
there are a few reports related to the relationship between its chemical composition and its taste
and aroma profiles. This study, therefore, aims to characterise the chemical composition of
particulate phase aerosol (PPA) in a model THP system heated at different temperatures (100 °C;
150 °C; 200 °C; 240 °C; and 290 °C). The particulate phase of collected THP aerosol was
extracted and analysed by GC × GC-TOFMS. The bidimensional total ion current (TIC)
chromatograms were analysed using the SIMPLISMA algorithm, together with Principal Component
Analysis (PCA) and Hierarchical Clustering Analysis (HCA) to extract key compounds. The semi-
quantification was carried out based on similarity (Match), reverse match factor (R. Match) and
linear retentions index (LRI). A total of 123 compounds responsible for important taste and aroma

Environment No evidence (Merck 1996) Pharmaceuticals No evidence (Merck 1996;
Martindale 1993)

Average usual
use levels (ppm)

Average maximum
use levels (ppm)

Average usual
use levels (ppm)

Average maximum
use levels (ppm)

Baked Goods 20 20 Frozen
Dairy

20 20

Beverages,
Alcoholic

0.3 5 Hard
Candy

40 40

Chewing Gum 0.1 0.1 Nut
Products

3 5
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characteristics were identified and quantified in the model THP PPA. Although the concentration of
compounds increased with the heating temperature, their release rate could be clustered into six
groups based on HCA. Four of them, representing 92% of evaluated compounds showed a
maximum release ratio at 290 °C, with distinct release behaviours that could fit into either linear,
second order polynomial and exponential models. The purposed approach is useful for
characterizing volatile compounds related to the taste and aroma profile in the THP system. In
addition, these findings suggested that selecting a suitable heating temperature is a critical factor in
THP system design in order to optimise tobacco taste and aroma.” As taken from Schwanz TC et
al. 2020. Microchemical Journal 159, 105578. Available at
https://www.sciencedirect.com/science/article/abs/pii/S0026265X20318750

Hexadecanoic acid, ethyl ester (CAS RN 628-97-7) is included in the document “Chemicals that are
unlikely to require further regulation to manage risks to health” in category ‘Cosmetic – personal
care products’. An evaluation is required to provide information on risks to human health. This
evaluation provides information on chemicals identified during the Evaluation Selection Analysis
(ESA) process as unlikely to require further regulation to manage risks to health. The ESA takes
into account the intrinsic hazard of the chemical, the potential human exposure and existing risk
management measures.

Based on the available information, there are no identified risks to the public that require further
regulation to manage the risk to human health. Although some of the chemicals with cosmetic and
domestic uses may have potential health hazards, the risks to the public are minimised by:

• the concentrations to which the public are exposed

• normal precautions being taken when using domestic products to avoid skin and eye contact

• the systemic bioavailability of chemicals.

Based on the available information, there are no identified risks to workers that require further
regulation to manage the risk to health. Although chemicals in this evaluation may meet the criteria
for classification according to the Globally Harmonized System of Classification and Labelling of
Chemicals (GHS) based on the highest category of use identified (see supporting information),
controls to manage the risk to workers are expected to be in place. All requirements under
workplace health and safety as adopted by the relevant state or territory should be met to minimise
risk.

The conclusions of this evaluation are based on the information described in the statement.
Obligations to report additional information about hazards under Section 100 of the Industrial
Chemicals Act 2019 apply. The Executive Director is satisfied that, based on the available
information for these chemicals, identified human health risks can be managed within existing risk
management Evaluation statement [EVA00044] 14 September 2021 Page 5 frameworks. This is
provided that all requirements are met under environmental, workplace health and safety and
poisons legislation as adopted by the relevant state or territory.

As taken from AICIS, 2021.

2.2. Combustion products

This ingredient was investigated in a pyrolysis study. Results are given in JTI Report (s).

Compound Two stage heating One stage heating

Abundance Area% Abundance Area%

ethyl laurate 18827828 0.93 24400718 1.15

https://www.sciencedirect.com/science/article/abs/pii/S0026265X20318750


This ingredient was investigated in a pyrolysis study. Results are given in Baker and Bishop (2004)
J. Anal. Appl. Pyrolysis, 71: 223-311.

"In order to study the pyrolytic properties of Lysimachia foenum-graecum Hance extract, it was
pyrolysed and detected by online pyrolysis-gas chromatography-mass spectrometry (Py-GC-MS).
The pyrolytic experimental conditions were designed to simulate the real combustion conditions
inside a burning cigarette. The sample was heated at 30 degrees C/s from 300 to 900 degrees C
(held for 5 s) under the flow of 9% oxygen in nitrogen. The pyrolytic components and volatile
components were compared. The results showed that 64 pyrolytic components were detected, with
88.27% of the total peak area, including linoleic acid ethyl ester (10.33%), hexadecanoic acid, ethyl
ester (9.12%), 9,12,15-octadecatrienoic acid, (Z,Z,Z) - (8.03%), 2-furan-carboxaldehyde, 5-
(hydroxymethyl) - (6.02%), neophytadiene (5.12%), heptadecanoic acid, ethyl ester (4.50%), acetic
acid, phenyl ester (3.51%), 5-methoxy-2, 2-di-methylindan-1-one (2.73%). The number of pyrolytic
components was more than that of the volatile components, and 20 components were identified in
both pyrolytic components and volatile components, including higher fatty acids and their esters,
neophytadiene, 2-furancarboxaldehyde, (hydroxymethyl)-, and 2 (5H)-furanone, 3-hydroxy-4, 5-
dimethyl-. The on-line pyrolysis was similar to the real cigarette combustion conditions. The method
is a simple, rapid and good qualitative method for the pyrolysis." As taken from Yang Y et al. 2014.
Se Pu 32(5), 547-52. PubMed, 2015 available at: http://www.ncbi.nlm.nih.gov/pubmed/25185319

2.3. Ingredient(s) from which it originates

ethyl myristate 19329014 0.95 21913905 1.03

ethyl palmitate 1671324863 82.56 1506902697 71.12

palmitic acid 31498408 1.56 31771419 1.50

unknown + mixture 20733216 1.02 29829053 1.41

gamma-palmitolactone + unknown 45580463 2.25 67262374 3.17

unknown + mixture 79436570 3.92 129672015 6.12

unknown + mixture 21700448 1.07 33541623 1.58

delta-palmitolactone + unknown 23383948 1.16 35963524 1.70

Total ion chromatogram 2024318919 100 2118899864 100
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Ethyl
palmitate

CAS 628-
97-7

Ester M=284

Bp 303

0.1 95 Ethyl palmitate
98.4

Ethyl myristate 0.9

Tetradecane 0.4

Ethyl stearate 0.3

0.05

0.0005

0.0002

0.0002

http://www.ncbi.nlm.nih.gov/pubmed/25185319


Synthesized by immobilized lipase-catalysed alcoholysis and estification in organic solvents.

Reported to occur naturally in mutton, rye bread, rice, bourbon, vanilla, red sage, lemon balm
bilberry, Parmesan cheese, maple syrup, Jamaican rum, whiskey, grape wine, cognac, cocoa,
green tea, mango, corn oil and mastic gum leaf oil.

As taken from Burdock GA, 2010.

Occurs naturally in grapefruit juice at 0.04 mg/kg, other fruits at up to 0.1 mg/kg, malt whiskey at 9-
37 mg/kg, other alcohol at up to 50 mg/kg, cocoa at 0.3 mg/kg, green tea at 0.1-0.5 mg/kg and
coconut at trace levels (CoE, 2000).

“This study represents the first report on the chemical composition and antimicrobial activity of the
essential oil from the branches of Jacaranda cuspidifolia Mart. Thirty-three compounds were
identified by Gas Chromatography-Mass Spectrometry (GC-MS) and the major constituents of the
essential oil were Palmitic acid (31.36%), (Z) - 9,17-Octadecadienal (12.06%), Ethyl palmitate
(3.81%), Perhydrofarnesyl acetone (2.07%), γ-Maaliene (1.88%), and Cedro (1.42%) and 9,12-
Octadecadienoic acid ethyl ester (1.42%). The in vitro antimicrobial activities of the essential oil
were evaluated by the disc diffusion method, and the inhibition zones against Escherichia coli,
Staphylococcus aureus and Candida albicans were 7.10, 8.20 and 7.25 mm, respectively. The oil
showed moderate activities against E. coli, S. aureus and C. albicans with minimum inhibition
concentration (MIC) values of 17.3 mg/mL, 12.9 mg/mL and 16.0 mg/mL, respectively.” As taken
from Yuan J et al. 2018. Nat. Prod. Res. 32(12), 1451-1454. PubMed, 2019 available at
https://www.ncbi.nlm.nih.gov/pubmed/28670931

“Background: The present study comprises the second part of a new theory related to honey
authentication based on the implementation of the honey code and the use of chemometrics.
Methods: One hundred and fifty-one honey samples of seven different botanical origins (chestnut,
citrus, clover, eucalyptus, fir, pine, and thyme) and from five different countries (Egypt, Greece,
Morocco, Portugal, and Spain) were subjected to analysis of mass spectrometry (GC-MS) in
combination with headspace solid-phase microextraction (HS-SPME). Results: Results showed that
94 volatile compounds were identified and then semi-quantified. The most dominant classes of
compounds were acids, alcohols, aldehydes, esters, ethers, phenolic volatiles, terpenoids,
norisoprenoids, and hydrocarbons. The application of classification and dimension reduction
statistical techniques to semi-quantified data of volatiles showed that honey samples could be
distinguished effectively according to both botanical origin and the honey code (p < 0.05), with the
use of hexanoic acid ethyl ester, heptanoic acid ethyl ester, octanoic acid ethyl ester, nonanoic acid
ethyl ester, decanoic acid ethyl ester, dodecanoic acid ethyl ester, tetradecanoic acid ethyl ester,
hexadecanoic acid ethyl ester, octanal, nonanal, decanal, lilac aldehyde C (isomer III), lilac
aldehyde D (isomer IV), benzeneacetaldehyde, alpha-isophorone, 4-ketoisophorone, 2-
hydroxyisophorone, geranyl acetone, 6-methyl-5-hepten-2-one, 1-(2-furanyl)-ethanone, octanol,
decanol, nonanoic acid, pentanoic acid, 5-methyl-2-phenyl-hexenal, benzeneacetonitrile, nonane,
and 5-methyl-4-nonene. Conclusions: New amendments in honey authentication and data handling
procedures based on hierarchical classification strategies (HCSs) are exhaustively documented in
the present study, supporting and flourishing the state of the art.” As taken from Karabagias IK et al.
2019. Foods 8(10), 508. PubMed, 2020 available at https://pubmed.ncbi.nlm.nih.gov/31627403/

3. Status in legislation and other official guidance

JECFA has not established a formal ADI for ethyl palmitate, but concluded at the 46th meeting that
there is “no safety concern” over its use as a food flavouring, based on current intakes resulting
from such use estimated to be 88 and 1.3 ug/person per day in Europe and the USA, respectively.
The hydrolysis products (palmitic acid and ethanol) would be metabolised by normal glycolytic and
fatty acid pathways. At this 46th meeting (JECFA 1997), it was noted that hexadecanoic acid
(palmitic acid) and its salts had been given an “ADI not limited” verdict at an earlier (29th) JECFA
meeting.

https://www.ncbi.nlm.nih.gov/pubmed/28670931
https://pubmed.ncbi.nlm.nih.gov/31627403/


The Council of Europe expert committee on flavourings has classed it in Category B, as
provisionally acceptable for use as a flavour in food, with further data (a hydrolysis study)
requested before a firm opinion can be given. An upper limit of 20 ppm in food was given (CoE
2000).

In an early review on food flavourings, the UK Food Additives and Contaminants Committee
concluded that the technological level in food (40 ppm) was acceptable, and noted that higher
levels may be toxicologically acceptable (MAFF 1976).

In the US, ethyl palmitate has been deemed GRAS (generally recognised as safe) by FEMA.
Levels of 20-40 ppm in ice creams, candy and baked goods are tabulated (Hall RL & Oser BL,
1965).

As taken from JECFA, 2001. Evaluation of ethyl palmitate available at
http://www.inchem.org/documents/jecfa/jeceval/jec_760.htm

Hexadecanoic acid, ethyl ester is listed on the US EPA InertFinder Database as approved for food,
nonfood and fragrance use in pesticide products. For food, it’s listed under 180.940a Tolerance
exemptions for active and inert ingredients for use in antimicrobial formulations (Food-contact
surface sanitizing solutions).

Ethyl palmitate is included on the FDA’s list of Substances Added to Food (formerly EAFUS) as a
flavoring agent or adjuvant (FDA, 2024).

There is a REACH dossier on ethyl palmitate (ECHA, undated).

Ethyl palmitate is not classified for packaging and labelling under Regulation (EC) No. 1272/2008
(ECHA, 2024)

Hexadecanoic acid, ethyl ester (CAS RN 628-97-7) is listed in the US EPA Toxic Substances
Control Act (TSCA inventory) and 2020 CDR TSCA Inv Active..

ETHYL HEXADECANOATE

COE No.: 634

FEMA No.: 2451

JECFA No.: 39

Chemical names: ETHYL HEXADECANOATE

Synonyms: ETHYL PALMITATE

Functional class: FLAVOURING AGENT

Latest evaluation: 1996

ADI: ACCEPTABLE

Comments: No safety concern at current levels of intake when used as a flavouring agent

Report: TRS 868-JECFA 46/21

Specifications: COMPENDIUM ADDENDUM 8/FNP 52 Add.8/128 (2000)

Tox monograph: See TRS 868-JECFA 46/64

Previous status: 1996, COMPENDIUM ADDENDUM 4/FNP 52 Add.4/179. N

http://www.inchem.org/documents/jecfa/jeceval/jec_760.htm


The TSCA inventory, 2020 CDR TSCA Inv Active.

Ethyl hexadecanoate is authorised for use as a flavouring substance in all categories of flavoured
foods in the EU under (EU) legislation no 872/2012 (European Commission, 2012).

Hexadecanoic acid, ethyl ester (CAS RN 628-97-7) is included in the document “Chemicals that are
unlikely to require further regulation to manage risks to health” in category ‘Cosmetic – personal
care products’.

An evaluation is required to provide information on risks to human health. This evaluation provides
information on chemicals identified during the Evaluation Selection Analysis (ESA) process as
unlikely to require further regulation to manage risks to health. The ESA takes into account the
intrinsic hazard of the chemical, the potential human exposure and existing risk management
measures.

As taken from AICIS, 2021.

4. Metabolism/Pharmacokinetics

4.1. Metabolism/metabolites

Ethyl esters [including ethyl palmitate] are completely hydrolysed in the human body to ethanol and
their component carboxylic acids which are endogenous intermediates in human metabolism
(JECFA, 1997).

4.2. Absorption, distribution and excretion

No data available to us at this time.

4.3. Interactions

No data available to us at this time.

5. Toxicity

5.1. Single dose toxicity

The intravenous LD50 for palmitic acid was reported as 57 mg/kg bw. Behavioural effects
(convulsions and/or an effect on seizure threshold) were noted [No further details in secondary
source] (Anon, 1961).

5.2. Repeated dose toxicity

No data available to us at this time.

5.3. Reproduction toxicity

Reproductive and developmental toxicity

Species Test conditions Effects Reference

No relevant data on ethyl palmitate were identified. The two initial mammalian metabolites are ethanol and
palmitic acid. A separate Profile has been prepared on ethanol. Some relevant data on palmitic acid appear
below.



5.4. Mutagenicity

Rabbit (4
pregnant
females per
group)

Animals infused with palmitic acid at up to
108 mg/kg bw on days 21-27 of gestation.
Subsequently injected with oxytocin.

Labour could not be induced
by oxytocin in animals treated
with palmitic acid or in
controls.

Jaisle F.,
1969.

Genotoxicity [+ve, positive; -ve, negative; ?, equivocal; with, with metabolic activation; without,
without metabolic activation]

In vivo

Species Test conditions Endpoint Result Reference

No in vivo studies on ethyl palmitate were identified. The two initial mammalian metabolites are ethanol and
palmitic acid. A separate Profile on ethanol has been prepared. Data on palmitic acid are summarised below.

Humans, 17 adult
males

In a cross-over design study, 17
volunteers received a diet
supplemented with foods providing 65-
70 g/day of either palmitic acid, oleic
acid and elaidic acid. Each diet was
given for 3 weeks. Peripheral blood
lymphocytes were examined for
micronuclei before the study and after
each 3-week period.

Chromosome
damage

-ve (no
differ-
ences
beween
groups)

Record et
al. 1992

Human (10 females per
group)

Palmitic acid (15 g/person per day for
6 weeks) was used as the negative
control in a study of the effect of
linoleic acid on oxidative DNA
damage. There were no untreated
controls in the study for comparison.

DNA damage -ve (no
differ-
ences
beween
groups)

De Kok et
al., 2003

In vitro

Test system Test conditions Endpoint Activation Result References

No in vitro studies on ethyl palmitate were identified. The two initial mammalian metabolites are ethanol and
palmitic acid. A separate Profile on ethanol has been prepared. Data on palmitic acid are summarised below

Human primary
fibroblast cells Rat
RINm5F insulin-
secreting cell line

Two Comet assays.
Human cells treated with
palmitic acid at 1 mmol/l
[256 μg/ml]; rat cells
treated at 50 μmol/l [12.8
μg/ml].

DNA
damage

Without +ve Beeharry et
al., 2003

Salmonella typhimurium
strains TA98, TA100,
TA1535, TA1537 and
Escherichia coli strain
WP2uvrA/pKM101

Palmitic acid was tested
at up to 5 mg/plate
(toxicity was observed at
0.313 mg/plate and
above). Good quality
study to Japanese

Mutation With and
without S9

-ve JETOC,
2000



“Electronic nicotine delivery systems (ENDS) are regulated tobacco products and often contain
flavor compounds. Given the concern of increased use and the appeal of ENDS by young people,
evaluating the potential of flavors to induce DNA damage is important for health hazard
identification. In this study, alternative methods were used as prioritization tools to study the
genotoxic mode of action (MoA) of 150 flavor compounds. In particular, clastogen-sensitive (γH2AX
and p53) and aneugen-sensitive (p-H3 and polyploidy) biomarkers of DNA damage in human TK6
cells were aggregated through a supervised three-pronged ensemble machine learning prediction
model to prioritize chemicals based on genotoxicity. In addition, in silico quantitative structure-
activity relationship (QSAR) models were used to predict genotoxicity and carcinogenic potential.
The in vitro assay identified 25 flavors as positive for genotoxicity: 15 clastogenic, eight aneugenic
and two with a mixed MoA (clastogenic and aneugenic). Twenty-three of these 25 flavors predicted
to induce DNA damage in vitro are documented in public literature to be in e-liquid or in the
aerosols produced by ENDS products with youth-appealing flavors and names. QSAR models
predicted 46 (31%) of 150 compounds having at least one positive call for mutagenicity,
clastogenicity or rodent carcinogenicity, 49 (33%) compounds were predicted negative for all three
endpoints, and remaining compounds had no prediction call. The parallel use of these predictive
technologies to elucidate MoAs for potential genetic damage, hold utility as a screening strategy.
This study is the first high-content and high-throughput genotoxicity screening study with an
emphasis on flavors in ENDS products.” As taken from Hung PH et al. 2020. J. Appl. Toxicol.
40(11), 1566-1587. PubMed, 2021 available at https://pubmed.ncbi.nlm.nih.gov/32662109/

5.5. Cytotoxicity

“Ethyl palmitate (EP) was used as a macrophage cytotoxin. The response of P. berghei after
exposing the macrophage to EP was oil to what was seen with other agents like Silica,
Antimacrophage serum and Freund's complete adjuvant. EP at dose of 5 mg and above decreased
the survival period (SP), median survival day (MSD) and parasite density 24 hrs. before death (K
values). Prepatent period (PP) was lower at doses 10 mg and 20 mg per day for 5 days before
challenge compared to their corresponding controls. EP at a dose of 5 mg and above was found to
be toxic to host, mice. EP in dosage of 3 mg per mouse administered 48 hrs. before challenge
resulted in an increase in the mean survival period, compared with the corresponding control. The
interfering agents affected differently both the host and/or parasite. A proper modulation of the
macrophage during the course of infection may help the host in surviving this lethal infection.” As
taken from Pillai CR and Devi CU (1997). JOURNAL OF COMMUNICABLE DISEASES 29(4), 355-
359. PubMed available at https://pubmed.ncbi.nlm.nih.gov/10085642/

“CONTEXT: Solanum erianthum D. Don and Solanum macranthum Dunal (Solanaceae) are widely
used in traditional medicine. The leaves act as an abortifacient and in particular to treat
leucorrhoea, sores, and skin irritations. OBJECTIVE: This study was undertaken to characterize the
volatile constituents of the leaf and fruit essential oils of S. erianthum and S. macranthum; their
antimicrobial and in vitro cytotoxic bioassay against human breast and prostate tumor cells.
METHODS: The volatile oils were obtained by hydrodistillation and analyzed for their constituents
by gas chromatography-mass spectrometry (GC-MS). Minimum Inhibitory Concentrations (MIC)
were determined using the microbroth dilution technique while the cytotoxic potentials were
evaluated using the Cell Titre 96((R)) AQ(ueous) Non-Radioactive Cell Proliferation Assay method.
RESULTS: Solanum erianthum essential oils were characterized by the abundance of α-terpinolene
(17.8%), α-phellandrene (17.5%), p-cymene (15.7%) and β-pinene (11.7%) in the leaves; α-
humulene (23.1%), humulene epoxide II (20.0%), caryophyllene oxide (16.5%), methyl salicylate
(11.8%) and β-caryophyllene (10.9%) in the fruits. The leaf oil of S. macranthum consisted of (E)-
phytol (29.0%), pentadecanal (28.1%) and pentadecane (7.7%) while the major fruit oil constituents
were α-humulene (36.5%), β-caryophyllene (17.8%), ethyl palmitate (9.4%), and methyl salicylate
(8.2%). Solanum erianthum leaf volatile oil demonstrated potent inhibitory activity against Hs 578T

guideline

https://pubmed.ncbi.nlm.nih.gov/32662109/
https://pubmed.ncbi.nlm.nih.gov/10085642/


and PC-3 human breast and prostate tumor cells respectively. In addition, the Solanum essential
oils exhibited significant antimicrobial activity (19.5-625 µg/mL) on pathogens employed in the
assay. CONCLUSION: The Solanum essential oils possess strong antimicrobial activity in addition
to the potent cytotoxic potential of S. erianthum leaf oil against Hs 578T and PC-3 cells”. As taken
from Essien EE et al. 2012. Pharm. Biol. 50, 474-480. PubMed, 2013 available at
http://www.ncbi.nlm.nih.gov/pubmed/22136358.

“The essential oil from different parts of Datura metel L. were extracted using hydrodistillation and
GC-MS was used to analyse the essential oil. The main components of flowers were ketone
(23.61%) and ethyl palmitate (15.84%). The main components of leaves were ketone (18.84%) and
phytol (18.71%). Ketone (39.45%) and phytol (31.32%) were the major components of petioles.
Palmitic acid (30.60%) and ethyl linoleate (21.56%) were the major components of seeds. The
major ingredient of roots was palmitic acid (52.61%). The main ingredients of the stems were
palmitic acid (38.38%) and ethyl linoleate (17.38%). All the different parts of essential oil were
screened for cytotoxicity. The roots and stems showed the inhibitory effects against HepG-2 with
IC50 levels of 613.88 and 341.12 mg/L. The leaves and roots showed the inhibitory effects against
HeLa with IC50 levels of 267.76 and 348.35 mg/L. All the six parts have inhibitory effects against
SGC-7901 cell lines..” As taken from Xue et al. 2016. Nat. Prod. Res. 30(17), 1938-40. PubMed,
2018 available at https://www.ncbi.nlm.nih.gov/pubmed/26418519

High-throughput Assay Data

The US Environmental Protection Agency (EPA) evaluated ethyl hexadecanoate (CAS RN 628-97-
7) in a series of high-throughput assays, which are publicly available on the US EPA’s CompTox
Dashboard (section BIOACTIVITY / sub-section TOXCAST:SUMMARY), available at the following
URL: https://comptox.epa.gov/dashboard

US EPA provides the following data use considerations for ToxCast data: “The activity of a chemical
in a specific assay does not necessarily mean that it will cause toxicity or an adverse health
outcome. There are many factors that determine whether a chemical will cause a specific adverse
health outcome. Careful review is required to determine the use of the data in a particular decision
contexts. Interpretation of ToxCast data is expected to change over time as both the science and
analytical methods improve.”

A summary of the ToxCast assay data on ethyl hexadecanoate is provided below in Figure 1.
Figure 1 proves an overview of the types of assays where activity was noted with this substance.
The complete study details are available on US EPA’s CompTox Dashboard.

Figure 1

http://www.ncbi.nlm.nih.gov/pubmed/22136358
https://www.ncbi.nlm.nih.gov/pubmed/26418519
https://comptox.epa.gov/dashboard


“A sample of cayenne pepper ,Capsicum annuum –(Family Solanaceae) was collected from a
region in Hamadan, west Iran and extracted from EtOH. GC-MS analysis showed at least 8
compounds out of which 7 compounds were isolated and characterized using 1 H NMR analysis.
Cytotoxic effects of the 7 isolated and characterized compounds along with the extract were
evaluated against Caco-2 cell lines using MTT assay. The IC50 values for ethyl palmitate (1),
linolelaidic acid ethyl ester (2), ethyl stearate (3), ethyl iso-allocholate (4), 2-(((2-
ethylhexyl)oxy)carbonyl) benzoic acid (5), capsaicin (6), dihydrocapsaicin (7) and the extract
mixture were determined in μM (111, 112, 118, 40, 130, 91, 115, and 110, respectively). The data
indicated higher cytotoxic effects of (4) and (6) suggested as potential compounds against Caco-2
cell lines.” As taken from Masoumeh FK et al. 2020. Organic & Medicinal Chem. I. J. 9(4), 555769.
Available at https://juniperpublishers.com/omcij/pdf/OMCIJ.MS.ID.555769.pdf

5.6. Carcinogenicity

Carcinogenicity

Species Test conditions Evidence of
carcinogenicity

Reference

No carcinogenicity studies on ethyl palmitate were identified. The two initial mammalian metabolites are
ethanol and palmitic acid. A separate Profile has been prepared on ethanol. Some relevant data on palmitic
acid appear below. Palmitic acid is one of the most important fatty acids in the diet. Epidemiology has
associated high-fat diets with an increased risk of developing certain cancers, particularly of the breast,
colon, prostate, and possibly pancreas, ovary, and endometrium (e.g. US DHHS, 1988; NRC, 1989).

Rats, 20 Tumour promotion assay. Rats were given a
bladder carcinogen in the drinking water for 4

No evidence of
promoting ability (The

Kitano et

https://juniperpublishers.com/omcij/pdf/OMCIJ.MS.ID.555769.pdf


5.7. Irritation/immunotoxicity

“Ethyl palmitate (EP) was used as a macrophage cytotoxin. The response of P. berghei after
exposing the macrophage to EP was oil to what was seen with other agents like Silica,
Antimacrophage serum and Freund's complete adjuvant. EP at dose of 5 mg and above decreased
the survival period (SP), median survival day (MSD) and parasite density 24 hrs. before death (K
values). Prepatent period (PP) was lower at doses 10 mg and 20 mg per day for 5 days before
challenge compared to their corresponding controls. EP at a dose of 5 mg and above was found to
be toxic to host, mice. EP in dosage of 3 mg per mouse administered 48 hrs. before challenge
resulted in an increase in the mean survival period, compared with the corresponding control. The
interfering agents affected differently both the host and/or parasite. A proper modulation of the
macrophage during the course of infection may help the host in surviving this lethal infection.” As
taken from Pillai CR and Devi CU (1997). JOURNAL OF COMMUNICABLE DISEASES 29(4), 355-
359. PubMed available at https://pubmed.ncbi.nlm.nih.gov/10085642/

“Methyl palmitate (MP) and ethyl palmitate (EP) are naturally occurring fatty acid esters reported as
inflammatory cell inhibitors. In the current study, the potential anti-inflammatory activity of MP and
EP was evaluated in different experimental rat models. Results showed that MP and EP caused
reduction of carrageenan-induced rat paw edema in addition to diminishing prostaglandin E2
(PGE2) level in the inflammatory exudates. In lipopolysaccharide (LPS)-induced endotoxemia in
rats, MP and EP reduced plasma levels of tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6).
MP and EP decreased NF-κB expression in liver and lung tissues and ameliorated
histopathological changes caused by LPS. Topical application of MP and EP reduced ear edema
induced by croton oil in rats. In the same animal model, MP and EP reduced neutrophil infiltration,
as indicated by decreased myeloperoxidase (MPO) activity. In conclusion, this study demonstrates
the effectiveness of MP and EP in combating inflammation in several experimental models”. As
taken from Saeed NM et al. 2012. Toxicol. appl. Pharmacol. 264, 84-93. PubMed, 2013 available at
http://www.ncbi.nlm.nih.gov/pubmed/22842335.

Ethyl palmitate is a suspected skin sensitizer. The CAESAR skin sensitization model in VEGA
(Q)SAR platform predicts that the chemical is a sensitizer (good reliability).

As taken from ECHA, 2016.

males/group weeks (initiating treatment), then either BHA
alone or BHA and 10% palmitic acid, in the
diet for 24 weeks. The urinary bladder was
examined for tumours.

incidnces of bladder
tumours was similar in
the two groups)

al. 1995

Mouse, Swiss
Webster, 16 females
per treated group,
various “control”
groups either
untreated or given
the vehicle

Mice in one treated group were given 5 mg
palmitic acid [approx. 170 mg/kg bw], twice
per week for a total of 25 doses by
subcutaneous injection. The other treated
group received 1 mg palmitic acid [approx.
35 mg/kg bw] 3 times per week for a total of
10 doses, by the same injection route. Mice
were then observed for their lifetime. Only
11/32 survived to 18 months. The extent of
examination was not disclosed, but included
several major organs. This study is very
limited. Modern protocols recommend the
microscopic examination of a comprehensive
range of tissues and organs from groups of
50 animals/sex, at each of a number of dose
levels, exposed on 5-7 days/week for 18-24
months.

None Very limited study
Small numbers of
survivors, a few
tumours were recorded,
no statistical analysis
was carried out

Swern et
al., 1970

https://pubmed.ncbi.nlm.nih.gov/10085642/
http://www.ncbi.nlm.nih.gov/pubmed/22842335


The reliability and applicability of this QSAR prediction as standalone source of toxicological
information is limited and inappropriate for some complex endpoints like reprotoxicity or
carcinogenicity. Nevertheless, for the toxicological assessment of this ingredient, this result was still
taken into consideration and used within the WoE approach as a supportive tool, in combination
with other sources of information when available, like experimental data or appropriate read-across.

5.8. All other relevant types of toxicity

“BACKGROUND AIMS: During development of alcoholic pancreatitis, oxidative (acetaldehyde) and
nonoxidative metabolites (ethyl palmitate, ethyl oleate), rather than ethanol itself, mediate toxic
injury. Exposure of pancreatic acini to ethanol blocks cholecystokinin (CCK)-8-stimulated apical
exocytosis and redirects exocytosis to the basolateral plasma membrane, causing interstitial
pancreatitis. We examined how each ethanol metabolite contributes to these changes in
exocytosis. METHODS: Rat pancreatic acini were incubated with concentrations of ethanol
associated with alcoholic pancreatitis (20-50 mmol/L) or ethanol metabolites (1-3 mmol/L) and then
stimulated with CCK-8. We performed single zymogen granule (ZG) exocytosis assays, Ca(2+)
imaging studies, ultrastructural analyses (with electron microscopy), and confocal microscopy to
assess the actin cytoskeleton and track the movement of vesicle-associated membrane protein
(VAMP)-8-containing ZGs. Coimmunoprecipitation assays were used to identify complexes that
contain the distinct combinations of Munc18 and the soluble N-ethylmaleimide sensitive factor
attachment protein receptor proteins, which mediate apical (ZG-apical plasma membrane) and
basolateral exocytosis and fusion between ZGs (ZG-ZG). RESULTS: The ethanol metabolites
acetaldehyde, ethyl palmitate, and ethyl oleate reduced CCK-8-stimulated apical exocytosis and
formation of apical exocytotic complexes (between Munc18b and Syntaxin-2, synaptosomal-
associated protein of 23 kilodaltons [SNAP23], and VAMP2) in rat pancreatic acini. Acetaldehyde
and ethyl oleate redirected CCK-8-stimulated exocytosis to the basal and lateral plasma
membranes and translocation of VAMP8-containing ZGs toward the basolateral plasma membrane.
This process was mediated primarily via formation of basolateral exocytotic complexes (between
Munc18c and Syntaxin-4, SNAP23, and VAMP8). Exposure of the acini to acetaldehyde and ethyl
oleate followed by CCK-8 stimulation mildly perturbed the actin cytoskeleton and Ca(2+) signaling;
exposure to ethyl palmitate severely affected Ca(2+) signaling. Acetaldehyde, like ethanol,
promoted fusion between ZGs by the formation of ZG-ZG exocytotic complexes (between Munc18b
and Syntaxin-3, SNAP23, and VAMP8), whereas ethyl palmitate and ethyl oleate reduced ZG-ZG
fusion and formation of these complexes. CONCLUSIONS: The ethanol metabolites acetaldehyde,
ethyl palmitate, and ethyl oleate perturb exocytosis processes in cultured rat pancreatic acini
(apical blockade, basolateral exocytosis, and fusion between ZGs). Acetaldehyde and, to a lesser
degree, ethyl oleate produce many of the same pathologic effects of ethanol on CCK-8-stimulated
exocytosis in pancreatic acini”. As taken from Dolai S et al. 2012. Gastroenterology 143, 832-843.
PubMed, 2013 available at http://www.ncbi.nlm.nih.gov/pubmed/22710192

6. Functional effects on

6.1. Broncho/pulmonary system

No data available to us at this time.

6.2. Cardiovascular system

“The authors attempted at experimental elimination of squestration function of the spleen in Wistar
rats using an i.v. injection of ethyl palmitate emulsion, both in “hypersplenic” animals being long-
term applied i.p. methyl cellulose solution, and in control rats. In the rats clearance of 51Cr-labelled
and thermally damaged erythrocytes from blood was examined and their sequestration in the
spleen and liver followed. The ethyl palmitate injection resulted in both experimental groups in

http://www.ncbi.nlm.nih.gov/pubmed/22710192


significant decrease of the erythrocytes counts sequestrated in the spleen, and significant
prolongation of the elimination half time for thermally damaged erythrocytes from the blood.” As
taken from Sebestik V et al. (1979), Folia Haematol Int Mag Klin Morphol Blutforsch.
1979;106(2):224-31.

“Phellinus linteus is a well-known medicinal mushroom that is widely used in Asian countries. In
several experimental models, Phellinus linteus extracts were reported to have various biological
effects, including anti-inflammatory, anti-cancer, hepatoprotective, anti-diabetic, neuroprotective,
and anti-angiogenic activity. In the present study, several bioactive compounds, including palmitic
acid ethyl ester and linoleic acid, were identified in Phellinus linteus. The intermediate-conductance
calcium-activated potassium channel (IKCa) plays an important role in the regulation of the vascular
smooth muscle cells' (VSMCs) contraction and relaxation. The activation of the IKCa channel
causes the hyperpolarization and relaxation of VSMCs. To examine whether Phellinus
linteus extract causes vasodilation in the mesenteric arteries of rats, we measured the isometric
tension using a wire myograph. After the arteries were pre-contracted with U46619 (a thromboxane
analogue, 1 µM), Phellinus linteus extract was administered. The Phellinus linteus extract induced
vasodilation in a dose-dependent manner, which was independent of the endothelium. To further
investigate the mechanism, we used the non-selective K+ channel blocker tetraethylammonium
(TEA). TEA significantly abolished Phellinus linteus extract-induced vasodilation. Thus, we tested
three different types of K+ channel blockers: iberiotoxin (BKca channel blocker), apamin
(SKca channel blocker), and charybdotoxin (IKca channel blocker). Charybdotoxin significantly
inhibited Phellinus linteus extract-induced relaxation, while there was no effect from apamin and
iberiotoxin. Membrane potential was measured using the voltage-sensitive dye bis-(1,3-
dibutylbarbituric acid)-trimethine oxonol (DiBAC4(3)) in the primary isolated vascular smooth muscle
cells (VSMCs). We found that the Phellinus linteus extract induced hyperpolarization of VSMCs,
which is associated with a reduced phosphorylation level of 20 KDa myosin light chain (MLC20).” As
taken from Kwon Y et al. 2020. Molecules 25(14), 3160. PubMed, 2021 available at
https://pubmed.ncbi.nlm.nih.gov/32664327/

6.3. Nervous system

Neurotoxicity

Mouse

The intravenous LD50 for palmitic acid was reported as 57 mg/kg bw. Behavioural effects
(convulsions and/or an effect on seizure threshold) were noted [No further details in secondary
source] (Anon, 1961).

6.4. Other organ systems, dependent on the properties of the substance

“The effect of 10% ethyl palmitate suspension on the erythrophagocytic activity of the
reticuloendothelial system were studied in 9 dogs using 51Cr-labelled human red+ cell as a test
substance. The results showed that the half-disappearance , time of 51Cr labelled red cell in
ethpdlm dogs were prolonged indicating that ethyl palmitate depressed the erythrophagocytosis of
the RES. Microscopic examination also showed the degenerative changes of the livers in these
dogs. In dogs receiving 20% and 30% ethyl palmitate, the liver showed necrosis with focal
haemosrhage while the spleen showed no significant pathological changes. This selective hepatic
necrosis induced by the ethyl palmitate in dogs were different from the results obtained in mice,
rats, guinea-pigs and rabbits.” As taken from Areekul S et al. (1973), Southeast Asian J Trop Med
Public Health. 1973 Jun;4(2):250-5 available at
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids
=4749077&query_hl=15&itool=pubmed_docsum

https://pubmed.ncbi.nlm.nih.gov/32664327/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;amp;db=pubmed&amp;amp;dopt=Abstract&amp;amp;list_uids=4749077&amp;amp;query_hl=15&amp;amp;itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;amp;db=pubmed&amp;amp;dopt=Abstract&amp;amp;list_uids=4749077&amp;amp;query_hl=15&amp;amp;itool=pubmed_docsum


“An i.v. injection of a high dose of EP induced an immediate change of the sequestration function of
the spleen to an extent comparable to surgical splenectomy. At later intervals (on days 20 and 50),
after EP injection, some animals showed partial regeneration of the sequestration function of the
spleen, 'although in some other animals the damage was permanent. When judging the practical
utilization of EP we should bear in mind the massive dose necessary to produce the desired effect.”
As taken from Sebestik V et al. (1980), Blut. 1980 Jun;40(6):429-35 available at
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids
=7407423&query_hl=17&itool=pubmed_docsum

“The thorium dioxide radiography technique described in this study permitted determination of the
progressive splenic atrophy pattern which occurred in a group of rats following multiple injections of
EP. Moderate variation in the atrophy pattern was noted in the small group of animals, but certain
conclusions can be drawn. In some rats atrophy was steady and progressive from the outset
whereas in others there was little change during the early injection phase but an extremely good
response in the post-injection period. This suggests that there may be a threshold splenic loading
level which results in the subsequent development of splenic atrophy without further EP injections.
Acute splenic necrosis has been reported in several varieties of small animals following a single
intravenous administration of an emulsion of ethyl palmitate (Prosnitz et id., 1969); The gross and
microscopical changes which develop have been described in some detail (Stuart, 1960, 1962;
Prosnitz et al., 1969). The predominant lesion is extensive destruction of the red pulp which
developped within a matter of hours and then progresses to severe splenic necrosis within 24-48
hours. Repair and recovery occur during the next 7-10 days. Studies with 14C labelled EP have
demonstrated selective splenic retention of 7-10% of the injected EP for periods up to 1 week
(Kawaaaki and Finch, 1972). During the period of acute splenic necrosis there is impairment of
normal splenic function (Buchanan and Meregor, 1964; Finch et al., 1968; Wright, Nelson and
Finch. 1970; Finch and Jonas, 1972). Administration of ethyl palmitate at twice-weekly intervals
over a period of several weeks will lead to progressive splenic atrophy so that it may be difficult to
locate any splenic tissue through gross examination of the peritoneal cavity. The extent of recovery
from severe splenic atrophy with EP is uncertain at this time.” As taken from Finch SC et al. (1972),
Br J Exp Pathol. 1972 Dec;53(6):621-4

“OBJECTIVE: To establish a new rapid method to screen potential hepatoprotective compounds
from traditional Chinese medicine, and identify the hepatoprotective compounds in Paeoniae Radix
Rubra. METHOD: Fluorescein diacetate labelled and MTT assay were applied for screening the
hepatoprotective fractions on HepG2 cells exposed to galactosamine. The active fractions were
analyzed by chromatography coupled with mass spectrometry. Finally, the hepatoprotective effects
of the identified compounds were validated by hepatoprotective assay. RESULT: Three
hepatoprotective fractions were founded, in which three compounds were identified as paeoniflorin,
ethyl palmitate and ethyl linoleate. Validation results indicated that all the three compounds can
attenuate the galactosamine induced injury on HepG2 cells. CONCLUSION: Paeoniflorin, ethyl
palmitate and ethyl linoleate from paeoniae radix rubra showed potential hepatoprotective activity”.
As taken from Lu L et al. 2012. Zhongquo Zhong Yao Za Zhi 37, 597-600. PubMed, 2013 available
at http://www.ncbi.nlm.nih.gov/pubmed/22693901.

“Background & Aims: The mechanism by which alcohol injures the pancreas remains unknown.
Alcohol-intoxicated humans have high levels of fatty acid ethyl esters (FAEEs), nonoxidative
products of ethanol metabolism, in blood, pancreas, and liver. The alms of this study were to
determine whether FAEEs are toxic to the pancreas in vivo and, if so, to assess whether this injury
is specific to the pancreas and to compare it to the injury observed in acute pancreatitis. Methods:
FAEEs were infused into Sprague-Dawley rats. Levels of FAEEs in plasma and pancreas were
measured, and pancreatic injury was assessed during a 48-hour period for edema formation and
ectopic trypsinogen activation and by light and electron microscopy. Results: FAEEs induced highly
significant increases in pancreatic edema, pancreatic trypsinogen activation, and vacuolization of
acinar cells. These findings were specific to the pancreas and were not found in liver, lung,
myocardium, skeletal muscle, or subcutaneous fat. Conclusions: FAEEs at concentrations found in

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;amp;db=pubmed&amp;amp;dopt=Abstract&amp;amp;list_uids=7407423&amp;amp;query_hl=17&amp;amp;itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;amp;db=pubmed&amp;amp;dopt=Abstract&amp;amp;list_uids=7407423&amp;amp;query_hl=17&amp;amp;itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/pubmed/22693901


human plasma produce a pancreatitis-like injury in rats, providing direct evidence that FAEEs can
produce organ-specific toxicity. Thus, FAEEs may contribute to acute alcohol-induced damage to
the pancreas”. As taken from Werner J et al. 1997. Gastroenterology 113, 286-294. PubMed, 2013
available at http://www.ncbi.nlm.nih.gov/pubmed/9207289

7. Addiction

JTI is not aware of any information that demonstrates that this ingredient has any addictive effect.

8. Burnt ingredient toxicity

This ingredient was considered as part of an overall safety assessment of ingredients added to
tobacco in the manufacture of cigarettes. An expert panel of toxicologists reviewed the open
literature and internal toxicology data of 5 tobacco companies to evaluate a composite list of
ingredients used in the manufacture of cigarettes. The conclusion of this report was that these
ingredients did not increase the inherent biological activity of tobacco cigarettes, and are
considered to be acceptable under conditions of intended use (Doull et al. 1994 & 1998).

Tobacco smoke condensates from cigarettes containing ethyl palmitate and an additive free,
reference cigarettes were tested in a battery of in vitro and/or in vivo test(s). Within the sensitivity
and specificity of the bioassay(s) the activity of the condensate was not changed by the addition of
ethyl palmitate. Table below provides tested level(s) and specific endpoint(s).

9. Heated/vapor emissions toxicity

Endpoint Tested level (ppm) Reference

Smoke chemistry 12 Baker et al. 2004a

1.3
65

JTI KB Study Report(s)

24 Roemer et al. 2014

In vitro genotoxicity 12 Baker et al. 2004c

1.3 Renne et al. 2006

1.3

6

JTI KB Study Report(s)

130 fGLH Study Report (2010)

24 Roemer et al. 2014

In vitro cytotoxicity 12 Baker et al. 2004c

6 JTI KB Study Report(s)

130 fGLH Study Report (2010)

24 Roemer et al. 2014

Inhalation study < 0.1 Gaworski et al. 1998

12 Baker et al. 2004c

1.3 Renne et al. 2006

1.3

6

JTI KB Study Report(s)

24 Schramke et al. 2014

Skin painting 1.3 JTI KB Study Report(s)

In vivo genotoxicity 24 Schramke et al. 2014

http://www.ncbi.nlm.nih.gov/pubmed/9207289


Aerosol from heated tobacco stick(s) containing Ethyl palmitate was tested in aerosol chemistry
and a battery of in vitro test(s). Under the test conditions and within the sensitivity and specificity of
the bioassay(s), the activity of the total particulate matter (TPM) and/or gas vapor phase (GVP)
were not increased by the addition of this ingredient when compared to TPM and/or GVP from
reference combustible cigarettes. The table below provides the highest tested level(s) and specific
endpoint(s):

10. Ecotoxicity

10.1. Environmental fate

EPISuite provides the following data:

Henrys Law Constant (25 deg C) [HENRYWIN v3.20]:

Log Octanol-Air Partition Coefficient (25 deg C) [KOAWIN v1.10]:

Probability of Rapid Biodegradation (BIOWIN v4.10):

Endpoint Tested level (mg/stick) Reference
Aerosol chemistry 0.0266 Labstat International Inc. (2021a)

Labstat International Inc. (2023a)
JTI Heated Tobacco Stick Study Report(s)

In vitro genotoxicity 0.0266 Labstat International Inc. (2021b)
Labstat International Inc. (2023b)
JTI Heated Tobacco Stick Study Report(s)

In vitro cytotoxicity 0.0266 Labstat International Inc. (2021b)
Labstat International Inc. (2023b)
JTI Heated Tobacco Stick Study Report(s)

Bond Method : 1.23E-002 atm-m3/mole (1.25E+003 Pa-
m3/mole)

Group Method: 1.99E-002 atm-m3/mole (2.01E+003 Pa-
m3/mole)

Henrys LC [via VP/WSol estimate using User-Entered or
Estimated values]:

HLC: 2.684E-002 atm-m3/mole (2.719E+003
Pa-m3/mole)

VP: 0.000266 mm Hg (source: MPBPVP)

WS: 0.00371 mg/L (source: WSKOWWIN)

Log Kow used: 7.74 (KowWin est)

Log Kaw used: -0.299 (HenryWin est)

Log Koa (KOAWIN v1.10 estimate): 8.039

Log Koa (experimental database): None



Hydrocarbon Biodegradation (BioHCwin v1.01):

Sorption to aerosols (25 Dec C)[AEROWIN v1.00]:

Fraction sorbed to airborne particulates (phi):

Atmospheric Oxidation (25 deg C) [AopWin v1.92]: Hydroxyl Radicals Reaction:

Biowin1 (Linear Model):

Biowin2 (Non-Linear Model) :

Biowin3 (Ultimate Survey Model):

Biowin4 (Primary Survey Model) :

Biowin5 (MITI Linear Model) :

Biowin6 (MITI Non-Linear Model):

Biowin7 (Anaerobic Linear Model):

0.8947

0.9926

3.0090 (weeks)

3.9353 (days)

0.9516

0.9623

0.9209

Ready Biodegradability Prediction: YES

Structure incompatible with current estimation method!

Vapor pressure (liquid/subcooled): 0.00312 Pa (2.34E-005 mm Hg)

Log Koa (Koawin est): 8.039

Kp (particle/gas partition coef. (m3/ug)):

Mackay model:

Octanol/air (Koa) model:

0.000962

2.69E-005

Junge-Pankow model: 0.0336

Mackay model: 0.0714

Octanol/air (Koa) model: 0.00214

OVERALL OH Rate Constant = 20.2905 E-12 cm3/molecule-sec

Half-Life = 0.527 Days (12-hr day; 1.5E6 OH/cm3)

Half-Life = 6.326 Hrs

Ozone Reaction: No Ozone Reaction Estimation

Fraction sorbed to airborne particulates (phi): 0.0525 (Junge-Pankow, Mackay avg)

0.00214 (Koa method)

Note: the sorbed fraction may be resistant to atmospheric oxidation



Soil Adsorption Coefficient (KOCWIN v2.00):

Aqueous Base/Acid-Catalyzed Hydrolysis (25 deg C) [HYDROWIN v2.00]:

(Total Kb applies only to esters, carbmates, alkyl halides)
Volatilization from Water: Henry LC: 0.0199 atm-m3/mole (estimated by Group SAR Method)

Removal In Wastewater Treatment:

(using 10000 hr Bio P,A,S)
Level III Fugacity Model:

Koc : 2.605E+004 L/kg (MCI method)

Log Koc: 4.416 (MCI method)

Koc : 1.383E+005 L/kg (Kow method)

Log Koc: 5.141 (Kow method)

Total Kb for pH > 8 at 25 deg C: 2.848E-002 L/mol-sec

Kb Half-Life at pH 8: 281.632 days

Kb Half-Life at pH 7: 7.711 years

Half-Life from Model River: 1.771 hours

Half-Life from Model Lake: 160.7 hours (6.698 days)

Total removal: 94.04 percent

Total biodegradation: 0.77 percent

Total sludge adsorption: 93.00 percent

Total to Air: 0.27 percent

Mass Amount

(percent)

Half-Life

(hr)

Emissions

(kg/hr)

Air 1.58 12.7 1000

Water 21.8 360 1000

Soil 72.2 720 1000

Sediment 4.46 3.24e+003 0



Persistence Time: 423 hr
The Ecological Categorization Results from the Canadian Domestic Substances List state that
hexadecanoic acid, ethyl ester (CAS RN 628-97-7) is not persistent in the environment:

Data accessed May 2017 on the OECD website: http://webnet.oecd.org/CCRWeb/Search.aspx

10.2. Aquatic toxicity

According to the Ecological Categorization List from the Canadian Domestic Substances List,
hexadecanoic acid, ethyl ester (CAS RN 628-97-7) is inherently toxic to aquatic organisms. The
following estimations of toxicity are provided:

Data accessed May 2017 on the OECD website: http://webnet.oecd.org/CCRWeb/Search.aspx

ECOSAR version 1.11 reports the following aquatic toxicity data for CAS RN 628-97-7:

Values used to Generate ECOSAR Profile:

Log Kow: 7.740 (EPISuite Kowwin v1.68 Estimate)

Wat Sol: 0.006664 (mg/L, EPISuite WSKowwin v1.43 Estimate)

ECOSAR v1.11 Class-specific Estimations

Esters

Media of concern leading to Categorization Soil

Experimental Biodegradation half-life (days) Not Available

Predicted Ultimate degradation half-life (days) 15

MITI probability of biodegradation 0.9623

TOPKAT probability of biodegradation 1

EPI Predicted hydrolysis half-life (days) 2.82E+003

EPI Predicted Ozone reaction half-life (days) 999

EPI Predicted Atmospheric Oxidation half-life (days) 0.5271

Pivotal value for iT (mg/l) 0.004

Toxicity to fish (LC50 in mg/l) as predicted by PNN 2.18809

Toxicity to fish, daphnia, algae or mysid shrimp (EC50 or LC50 in mg/l) as predicted by
Ecosar v0.99g

0.004

Toxicity to fish (LC50 in mg/l) as predicted by Neutral Organics QSAR in Ecosar v0.99g 1.27E-
003

ECOSAR Class Organism Duration End Pt Predicted

mg/L (ppm)

Esters : Fish 96-hr LC50 0.017 *

http://webnet.oecd.org/CCRWeb/Search.aspx
http://webnet.oecd.org/CCRWeb/Search.aspx


Note: * = asterisk designates: Chemical may not be soluble enough to measure this predicted
effect. If the effect level exceeds the water solubility by 10X, typically no effects at saturation (NES)
are reported.

Class Specific LogKow Cut-Offs
If the log Kow of the chemical is greater than the endpoint specific cut-offs presented below, then
no effects at saturation are expected for those endpoints

Esters:

Maximum LogKow: 5.0 (Fish 96-hr LC50; Daphnid LC50, Mysid LC50)

Maximum LogKow: 6.4 (Green Algae EC50)

Maximum LogKow: 8.0 (ChV

Baseline Toxicity SAR Limitations:

Esters : Daphnid 48-hr LC50 0.019 *

Esters : Green Algae 96-hr EC50 0.003

Esters : Fish ChV 0.000381

Esters : Daphnid ChV 0.002

Esters : Green Algae ChV 0.005

Esters : Fish (SW) 96-hr LC50 0.018 *

Esters : Mysid 96-hr LC50 0.00105

Esters : Fish (SW) ChV 0.007 *

Esters : Mysid (SW) ChV 6.44e-007

Neutral Organic SAR : Fish 96-hr LC50 0.00164

(Baseline Toxicity) : Daphnid 48-hr LC50 0.00158

Green Algae 96-hr EC50 0.011 *

Fish ChV 0.000299

Daphnid ChV 0.000673

Green Algae ChV 0.009 *



Maximum LogKow: 5.0 (Fish 96-hr LC50; Daphnid LC50)

Maximum LogKow: 6.4 (Green Algae EC50)

Maximum LogKow: 8.0 (ChV)

10.3. Sediment toxicity

No data available to us at this time.

10.4. Terrestrial toxicity

An LD50 value of >470 mg/kg was established for the deer mouse (Schafer and Bowles, 2004).

ECOSAR version 1.11 reports the following terrestrial toxicity data for CAS RN 628-97-7:

Values used to Generate ECOSAR Profile:

Log Kow: 7.740 (EPISuite Kowwin v1.68 Estimate)

Wat Sol: 0.006664 (mg/L, EPISuite WSKowwin v1.43 Estimate)

Esters

Note: * = asterisk designates: Chemical may not be soluble enough to measure this predicted
effect. If the effect level exceeds the water solubility by 10X, typically no effects at saturation (NES)
are reported.

Class Specific LogKow Cut-Offs

If the log Kow of the chemical is greater than the endpoint specific cut-offs presented below, then
no effects at saturation are expected for those endpoints.

Esters:
Maximum LogKow: 6.0 (Earthworm LC50) 10.5. All other relevant types of ecotoxicity

10.5. All other relevant types of ecotoxicity

10.5. All other relevant types of ecotoxicity

ECOSAR Class Organism Duration End Pt Predicted mg/L (ppm)

Esters : Earthworm 14-day LC50 52.338 *



EPISuite provides the following information:

Bioaccumulation Estimates (BCFBAF v3.01):

The Ecological Categorization Results from the Canadian Domestic Substances List state that
hexadecanoic acid, ethyl ester (CAS RN 628-97-7) is not bioaccumulative in the environment:

Data accessed May 2017 on the OECD website: http://webnet.oecd.org/CCRWeb/Search.aspx
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SAFETY DATA SHEET
Revision Date  29-Mar-2024 Revision Number  3

1. Identification
Product Name Ethyl palmitate

Cat No. : A15694

CAS No 628-97-7
Synonyms Hexadecanoic acid, ethyl ester.

Recommended Use Laboratory chemicals.
Uses advised against Food, drug, pesticide or biocidal product use.

Details of the supplier of the safety data sheet 

2. Hazard(s) identification
Classification 
Classification under 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Label Elements  
None required

Hazards not otherwise classified (HNOC)  
None identified

3. Composition/Information on Ingredients

Company 
Thermo Fisher Scientific Chemicals, Inc.
30 Bond Street
Ward Hill, MA 01835-8099
Tel: 800-343-0660
Fax: 800-322-4757

Emergency Telephone Number 
For information US call: 001-800-227-6701 / Europe call: +32 14 57 52 11
Emergency Number US:001-201-796-7100 / Europe: +32 14 57 52 99
CHEMTREC Tel. No. US:001-800-424-9300 / Europe:001-703-527-3887

This chemical is not considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

______________________________________________________________________________________________
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Component CAS No Weight %
Hexadecanoic acid, ethyl ester 628-97-7 98

4. First-aid measures

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. Get
medical attention.

Skin Contact Wash off immediately with soap and plenty of water while removing all contaminated
clothes and shoes. Get medical attention.

Inhalation Remove from exposure, lie down. Remove to fresh air. Get medical attention.

Ingestion Clean mouth with water. Get medical attention.

Most important symptoms and
effects

No information available.

Notes to Physician Treat symptomatically

5. Fire-fighting measures

Suitable Extinguishing Media Water spray. Carbon dioxide (CO 2). Dry chemical. Chemical foam.

Unsuitable Extinguishing Media No information available

Flash Point  113  °C  /  235.4  °F

Method - No information available

Autoignition Temperature No information available
Explosion Limits

Upper No data available
Lower No data available
Sensitivity to Mechanical Impact No information available
Sensitivity to Static Discharge No information available

Specific Hazards Arising from the Chemical
Keep product and empty container away from heat and sources of ignition.

Hazardous Combustion Products
Carbon monoxide (CO). Carbon dioxide (CO2).
Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

NFPA  

6. Accidental release measures
Personal Precautions Ensure adequate ventilation. Use personal protective equipment as required.
Environmental Precautions See Section 12 for additional Ecological Information.

Methods for Containment and Clean
Up

Sweep up and shovel into suitable containers for disposal. Do not let this chemical enter the
environment.

Health
0

Flammability
0

Instability
0

Physical hazards
N/A

______________________________________________________________________________________________
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7. Handling and storage
Handling Avoid contact with skin and eyes. Do not breathe mist/vapors/spray. Do not ingest. If

swallowed then seek immediate medical assistance.

Storage. Keep in a dry, cool and well-ventilated place. Keep container tightly closed.  Incompatible
Materials.  Strong oxidizing agents.

8. Exposure controls / personal protection
Exposure Guidelines This product does not contain any hazardous materials with occupational exposure

limitsestablished by the region specific regulatory bodies.

9. Physical and chemical properties
Physical State Viscous liquid Liquid
Appearance Clear
Odor Odorless
Odor Threshold No information available
pH No information available
Melting Point/Range  22  °C  /  71.6  °F
Boiling Point/Range  192  -  193  °C  /  377.6  -  379.4  °F  @ 10 mmHg
Flash Point  113  °C  /  235.4  °F
Evaporation Rate No information available
Flammability (solid,gas) Not applicable
Flammability or explosive limits

Upper No data available
Lower No data available

Vapor Pressure No information available
Vapor Density No information available
Specific Gravity 0.850
Solubility No information available
Partition coefficient; n-octanol/water No data available
Autoignition Temperature No information available
Decomposition Temperature > 300°C
Viscosity No information available
Molecular Formula C18 H36 O2
Molecular Weight 284.48

10. Stability and reactivity

Reactive Hazard None known, based on information available

Engineering Measures None under normal use conditions.

Personal Protective Equipment 

Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by
OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard
EN166.

Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure.

Respiratory Protection No protective equipment is needed under normal use conditions.

Recommended Filter type: Particle filter.

Hygiene Measures Handle in accordance with good industrial hygiene and safety practice.

______________________________________________________________________________________________
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Stability Stable under normal conditions.

Conditions to Avoid Incompatible products.

Incompatible Materials Strong oxidizing agents

Hazardous Decomposition Products Carbon monoxide (CO), Carbon dioxide (CO2)

Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions None under normal processing.

11. Toxicological information
Acute Toxicity 

Product Information No acute toxicity information is available for this product
Component Information
Toxicologically Synergistic
Products

No information available

Delayed and immediate effects as well as chronic effects from short and long-term exposure  

Irritation No information available

Sensitization No information available

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component CAS No IARC NTP ACGIH OSHA Mexico
Hexadecanoic acid,

ethyl ester
628-97-7 Not listed Not listed Not listed Not listed Not listed

Mutagenic Effects No information available

Reproductive Effects No information available.

Developmental Effects No information available.

Teratogenicity No information available.

STOT - single exposure None known
STOT - repeated exposure None known

Aspiration hazard No information available

Symptoms  / effects,both acute and
delayed

No information available

Endocrine Disruptor Information No information available

Other Adverse Effects The toxicological properties have not been fully investigated.

12. Ecological information
Ecotoxicity 
Do not empty into drains.

Persistence and Degradability Soluble in water Persistence is unlikely based on information available.

Bioaccumulation/ Accumulation No information available.

Mobility Will likely be mobile in the environment due to its water solubility.

______________________________________________________________________________________________
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13. Disposal considerations
Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a

hazardous waste.  Chemical waste generators must also consult local, regional, and
national hazardous waste regulations to ensure complete and accurate classification.

14. Transport information
DOT Not regulated
  TDG Not regulated
IATA Not regulated
IMDG/IMO Not regulated

15. Regulatory information

United States of America Inventory 

Component CAS No TSCA TSCA Inventory notification -
Active-Inactive

TSCA - EPA Regulatory
Flags

Hexadecanoic acid, ethyl ester 628-97-7 X ACTIVE -

Legend:
TSCA  US EPA (TSCA) - Toxic Substances Control Act, (40 CFR Part 710)
X - Listed
'-' - Not Listed

TSCA - Per 40 CFR 751, Regulation of Certain Chemical
Substances & Mixtures, Under TSCA Section 6(h) (PBT)

Not applicable

TSCA 12(b) - Notices of Export Not applicable

International Inventories 
Canada (DSL/NDSL), Europe (EINECS/ELINCS/NLP), Philippines (PICCS), Japan (ENCS), Japan (ISHL), Australia (AICS), China (IECSC), Korea
(KECL).

Component CAS No DSL NDSL EINECS PICCS ENCS ISHL AICS IECSC KECL
Hexadecanoic acid, ethyl ester 628-97-7 X - 211-064-6 X X X X X KE-14005

KECL - NIER number or KE number (http://ncis.nier.go.kr/en/main.do)

U.S. Federal Regulations  

SARA 313
Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA).  This product does not contain any
chemicals which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372

SARA 311/312 Hazard Categories
Should this product meet EPCRA 311/312 Tier reporting criteria at 40 CFR 370,  refer to Section 2 of this SDS for appropriate
classifications.

CWA (Clean Water Act) Not applicable

Clean Air Act Not applicable

OSHA - Occupational Safety and
Health Administration

Not applicable

______________________________________________________________________________________________
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This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and
Reauthorization Act (SARA) (40 CFR 355).  There may be specific reporting requirements at the local, regional, or state level
pertaining to releases of this material.

California Proposition 65 This product does not contain any Proposition 65 chemicals.

U.S. State Right-to-Know
Regulations

Not applicable

U.S. Department of Transportation
Reportable Quantity (RQ): N
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland
Security

This product does not contain any DHS chemicals.

Other International Regulations 

Mexico - Grade No information available

Authorisation/Restrictions according to EU REACH Not applicable

Component CAS No REACH (1907/2006) -
Annex XIV - Substances
Subject to Authorization

REACH (1907/2006) -
Annex XVII - Restrictions

on Certain Dangerous
Substances

REACH Regulation (EC
1907/2006) article 59  -

Candidate List of
Substances of Very High

Concern (SVHC)
Hexadecanoic acid, ethyl ester 628-97-7 - - -

Safety, health and environmental regulations/legislation specific for the substance or mixture

Component CAS No OECD HPV Persistent Organic
Pollutant

Ozone Depletion
Potential

Restriction of
Hazardous

Substances (RoHS)
Hexadecanoic acid, ethyl

ester
628-97-7 Not applicable Not applicable Not applicable Not applicable

Contains component(s) that meet a 'definition' of per & poly fluoroalkyl substance (PFAS)?
Not applicable

Other International Regulations

Component CAS No Seveso III Directive
(2012/18/EC) -

Qualifying Quantities
for Major Accident

Notification

Seveso III Directive
(2012/18/EC) -

Qualifying Quantities
for Safety Report

Requirements

Rotterdam
Convention (PIC)

Basel Convention
(Hazardous Waste)

Hexadecanoic acid, ethyl
ester

628-97-7 Not applicable Not applicable Not applicable Not applicable

16. Other information
Prepared By Health, Safety and Environmental Department
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Email: chem.techinfo@thermofisher.com
www.thermofisher.com

Revision Date 29-Mar-2024
Print Date 29-Mar-2024
Revision Summary New emergency telephone response service provider.

Disclaimer
The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information given is designed only as a guidance for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered a warranty or quality specification. The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text

End of SDS
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